27th CoNGRESS, Rep. ‘No. 43 Ho. or Reps.
3d Session. —_—

COAST SURVEY.

e s

JANUARY 12, 1848,
Laid upon the tablo.
—— e

Myr. Mallory, from the Select Commitlee on the Coast Survey, reéported
in part the following proceedings,in obedience o the resoltion of the

House of Representalives, 2d session 27th Congress, February 19,
1842, viz -

CONGRESS OF THE UNITED STATES.

Ix 'rux Hovuse or RepnruarnraTives UNitTen Srarss,

February 19, 1842.

On motion of Mr. Mallory, : '
Ordered, That the letter of the Socretary of the T'reasury laid before the House on the 34 of
January, transmitting a report of F. K. Haselor, superintendent of the coast survey, showing the
progress made in that work, and tho report from the Becretary of the Troasury laid before the
House on the 31st of January, 1842, in relation to the expenditures on account of the survey of
the coast, be teferrod to & solock commitioe. )

Mr. Mallory, Mr. Ayerige, and
Mr. Wise, Mt. Holmos,
Mr. Cushing,

‘wero appointed said committee.

Attest: M. 8. CLARKE, Clerk.

The committee, thus organized, iustructed the chairman to roquest the
attendance of Mr. I'. R. Hassler, and such of his assistants as the super-
intendent might designate. . '

On motion of Mr. Cushing, it was further

Resolved, 'That the chairnan be directed to address a letier, in the namo
of the committee, to the President of the United States, roquesting him (if
compatible, in his judgment, with the public service) to comumunicate to
the committee the following information, viz:

1. A list of all persons, other than officers of the navy and army, em-
ployed in the coast survey, from its commencement to the present time,
the order or orders under which they were employed, and the amount of
‘compensation, regular and extra, paid to cach.

2. A list of all such persons who hold,or have held, other civil appoint-
ments, and their pay and emoluments under such other civil appointment,
held during their cmployment in the coust survey, with the time and orders
for their appointment and pay. _

3. A list of all oflicers of the uavy employed in the coast survey, their
navy pay during their service in the coast survey, and the additional pay
of each on the coast survey.

4. A list of all ofticers o’ the army employed in the coast survey, their
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army pay and emolyments,in dollars and cents, whilst so employed and
the additional pay of each for service in the coast survey.:

5. The time when and the authority under which all appomtments and
allowances of pay, regular, extra, or for arrearages, in the coast survey,
were made.

And, on motion of Mr. Wise, that the Presldent be requested to cause
the proper Departmeént to answer—

' 1, Whether a part of the topographical corps of the army can be de-
tached for the purpose of the coast survey...

- 2, Whether the expense of the service of. the coast survey will probably
be reduced by detaching a part of the topographical corps.

3. Whether the expense of the service of the coast survey will proba-
bly. be. reduced, by employing other persons thau officers of the!army and
naxy to perform the duties which they are now.employed to perform in
the coast Survey. .

In'compliance with this resolution, the ahove interrogatories were trans-
mitted to the President of the United States, with the letter hereunto an-

nexed :

Hovusk .or RepreseNraTtives, March 12, 1842,

~8yr.2: I have the honor to enclose to you the within resolutions of a se-
lect committee of the House of Representatives on the subject' of the
coast.survey:. -

. .The committee decided to address these regolutions to you, in-cousider-
atxon of the fact.that the act of Cougress authorizing the qurvey pluced it
under your direct and immediate control. .

I beg leave to add, that, if cousistent wnth your views, it would be ae-
ceptable to the committee 1o receive the information called for by either of
the resolutiois, so soon as it shall be ready, without waiting for the other.

I am, with the highest respect,
L F. MALLORY, Chairman.

To the PRESIDENT.

‘Upon the‘motion of Mr. Wise, it was
‘Resolved, That the commiittee would procccd in the following order of
inquiry :
1. 'The progress which has been made in the survey of the coast.
2. The tinmber, locanon, and length, of the several base lines measured
ﬁ)r the triangulation. )
"3, The number of stations occupied for trlanoulatwn
. The observations made for, and the corrections appth to, the trian-
gulatlons
" 5. The astronomical observanons made for thc dctcrmmauon of latitude
.md longitude.
. The work done hy each corps employed in the service:
7 A deseription of the charts published, if any.:
B, The.amount of money expended, from time to time, since the com-
menca-m&*m of the work.
9. "The sun s appropriated for instrinnents and books.
fl(); ’The ndmés of all persons employed. distinguishing such’as were
of the d¥my or navy, together with their salaries or other compensatldn.
11, By whom-appointed.
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12, The direct appropriations for the survqay, and . the. indirect expendi-
‘t%ries upon it, by reason of lhe employment thereon of public vessels and
officers,

13, The probable length of time required to complete the survey.

14. The probable amount of money required to complete the same in
the mode heretofore pursued.

- 18, ‘Any other mode of survey which shall have for its object the ac-
‘quisition of the. greatest amount of information in the shortest time, and
at the least expeuse.

Taurspay, March 17, 1842,

Present : Mr. Mallory, Mr. Wise, Mr. Holmes, Mr. Aycrigs:
Mr. Hassler appeared before the committee, agreeably to the request
of the chairman, made by order of the committee at former meeting.

Ezamination of F. R. Hassler.

" 1. Question by Mr. Mallory. Have you deviated in any way from tho
original plan adopted in 1807 ?

- Answer. Not-in the least.

2. Quéstion by same. Is not the work now conducted on'a more ex-
tended plan than was originally intended, and does it not embrace objects
not originally contemplated by the Govermnent? '

"~ Answer. ilot in the least.’

3. Question by same. Is it intended that the present coast survey .shall
furnish the necessary data for the measurement of an arc of the meridian
or a parallel of latitude? =

Answer. No,

4. Question by samo. Is there any necessary connexion between such
measurement and a hydrographlc survey of the coast?

Answer. No.

5. Question by same. Could an arc of the meridian or parallel of lati-
tinde be measured with more facility, expedition, and economy, if discon-
nected from all other objects?

Answer. Yes.

6. Question by Mr. Aycrigg. You rafer in your report (Doc. No, 28)
to & number of volumes in which the work is contained; is the work in
those volumes reduced ?

Answer. They are reduced.

7. Question by Mr, Mallory. Where are these papers lept?

Answer, In my office.

8. Question by same. Are thoy safe from fire ?

Answer. Yes. _ ;

9. Question by same: Are there any duplicates of these papers?

Answer. Some; of the greater part,

10. Question by same. Of what papers are there duplicates ?

" Answer. Of alr except the last year’s work.
11, Questlon bv Mr. Ayerigg. Is the Goverument in pOS‘JebSIOH of any
of the data, or. are they in your possession ?

“Answér. They are iu the office—a house rented by the 'J‘reasm;y De-
partment—and under the care of persons fnthe employment of Goverument'
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. 12, Question by Mr. Mallory, Whom do you mean when you say
“« persons in the employment of Government ?*’

Answer. Myself and my assistants.

13, Question by same. Suppose the houge. should be burnt, and- papers
destroyed, would not Government sustain great loss?

Answer. Yes; but I conceive the house completely safe, proper meas-
‘ures being taken to guard agaiust fire. The houses have been slated wnth
‘this view. -

14. Question by same. Have any other maps or charts been publish-
ed, besides those of New Haven, Newark, and Bndgepoxt>

Answer No other.

"The hour of 12 having arrived, the committee adjourned to meet on this
day week.

Trurspay, March 24, 1842.

’
Ezamination of Mr. Hassler continued.

At subsequent meeting of the committee, the following questions were
propounded to Mr. Hassler by various members of the committee, whose
answers were as stated :

1. Question. Have any maps been prepared and completed, so as to be
ready for publication, other than the three published ; and if so, what ?

Answer. Yes: 1. A complete map of New York harbor is engraving, 2
A partial map of the entrance of New York has been prepared and deliver-
ed to the Auditor for the light-house bureau. 3. One of the Thames river,
in Connecticut, nearly ready for delivery, on order of the Secretary.
4. One for the Topographical bureau, for the site of fortifications of the en-
trance of New York harbor, at Sandy Hook., 5. One of the north shore of
Long Island sound, at New London, called for by the -Secretary of the
Treasury. - The four last named were prepared for the offices.

2. Question. Is either of the eight maps above named so far correet and
complete in itself as to be of any -utility in and for the localities to which it
applies?

Answer. To be sure ; each is complete, and of use in itself.

3. Question. Are these all on the same scale, or otherwise ?

Answer. They are r:ot all on the same scale, but some larger and some
smaller, according to the purpose for which they were respectively intended.
" 4. Question. ls there auy objection to the publication of definite and suc-
cessive parts of the work as they may be completed, as the map of New.
York now in the engraver’s hands? '

Answer. No, not in the least, so soon as the engraving is finished. ,

5. Question. Is it necessary to complete the survey of Delaware bay be-
fore it can be practicable to publish a chart of Long Island sound?

Answer. No.

6. Question, Is there any objection to the publicatiou of the work con-
nected with the maps as they are published ?

Answer. Noj it 1s proper to publish the data on which the chart is con-
structed, in order to verily its correctness, and as a guide for the use of it.

7. Question, Has the worl of mensuration and triangulation connected
with the maps of Bridgeport, New Haven, and Newark, been published
with them ?

"~ Answer. No.
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8. Question. Has any part of the mensuration of the survey, and.of.the
other scientific elements of the work, been published ?

Answer. No,

9. Question. Has any systematically full part of the work between two
base lines and two astronomical stations been completed as yot ?

Answer. No; the locality of the coast hitherto surveyed has not per-
mitted it.

10. Question. Where is your furthest eastwardly astronomxcal stationon
the coast ?

Answer. Mount Carmel, near New Haven.

11; Question. Where is your next astronomical station, procéeding south-
westwardly ? -

Answer. Tashua, near Brxdgeport

12. Question. Where your next ?

Answer, West Hill, on Long Island.

13. Question. Where the next?

Answer. Buttermilk Hill, near Tarrytown, New York.

14. ‘Question. Any otharP

Answer. Yes; Weasel Mount, near Paterson, New Jersey, and none’
southwest of that.

15. Question. [Jow many basec lines have been measured in the survey ?

Answer. Two in 1817 and one in 1834.

16. Question. Between what points is the base line medsured in 1§84 ?

Answer. On the beach at Fire Island light- house, Long Island ; and the
line measured iseight and three-quarters miles in length, running' castwardly
from the light-house.

17. Question. Where are the base lines of 1817 ?

Answer. One in English Velghborhood New Jersey, and the other at,
Gravesend beach, Long Island.

18. ‘Question. Has any use been made of the two last-named base lines
in the work of the survey ?

Answer. Yes; for the beginning, in 1833.

19. Question. What objection is there to publishing the details and "
mathematical elements of the work, as completed, from Point Judith to New
York harbor ?

Answer. The maiu triangulation has not been completed so far as Point '
Judith, but only the,secondary. "The main triangulation has been cofuplet-
ed only between Friar’s Head, opposite New Haven, and Mount Carmel, '
in Connecticut, eastwardly, and Mount Holly, New Jersey, and Yards,
(Newton townshlp, near Philadelphia,) southwestwardly. The seconda-
ry trianguldtion has been completed from Point Judith to Cape Henlopen,
oi the coast, and from New York across to the head of the Chesapeake.

20. Question. What reason is there for concealing from the public the -
elements of the work between Friar’s Head and Mount Holly ?

Answer. None.

21. Question. Has it been published ?

Answer. No; it is not proper. .

22. Question. Why is it not proper?

Answer. Because it will introduce imitations of the work, to the detri-
ment of its validity. .

23. Question. lmitations by whom?

Answer. By common chart sellers, or others.
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24. Question. How is the survey injured by individuals publishing charts
copied from those of the survey ?

Answer. Because the maps would not be official.

25. Question. Would not the publication of the data with the maps en-
able scientific men to judge of the accuracy of the work ? :

Answer. Of course.

26. Question. Would not the withholding of the data until the comple-
tion of the survey enable the operator to force results ? :

Answer. No'; in the manner in which the work is carried on it cannot be.

27. Question. Cun scientific men judge of the accuracy of the work un-
less the mathematical elements of it be published ?

Answer. No, '

28. Question. Have the mathematical clements of the chartsof Bridge-
port, New Haven, and Newark, been published ?

Answer, No ; that will come into the general account.

29. Question. When do you propose to publish such u general account?

Answer. So soon as I shall have reached the verification base on the
Chesapeale.

30. Question. When do you expect to reach that point?

Answer. In a few years.

31. Question. When do you expect to complete the Delaware ?

Answer. If I can get out in season, by the end of this year.

32. Question. What prevents your getting out in season ?

Answer. The want of money, nearly all the appropriation having been
expended.

33. Question. Does the work on the weights and measures occupy any
of your time, which might be appropriated to the survey ?

Answer. No. It does not take any of my time.

34. Question. How much of your time is devoted personally to the coast
survey ?

Answer. All the time, excepi the inspection and reporting on the weights
and measures.

85..Question. How much time does it take to inspect and report upon
the weights and measures?

Answer. About half an hour in the morning and hall an hour in the
afternoon of the day, but not of cach day. This is only while I am in the
office. I am generally in the field from the middle of May to that of De-
cember ; sometimes I am in the field to the end of December.

36. Question. At what time in the spring do the differcnt corps start ou
their duties? -

Answer. Generally in April, remaining until the middle or end of No-
vember.

87. Question. Did you lose part of a year last year; and if so, why ?

Answer. I Jost the most of last year’s work, in order to answer the
resolution of the House of Representatives on the coast survey of June
24, 1841, and by the fever which seized me in October.

38, Question. At what time did you take the field last year, and how
much of your time did the resolution occupy ?

Answer. Idid not take the field until the middle of September. The
resolution occupied me three or four weeks. 1 was also detained to make
a report on weights and measures.

39, Question, Is the work in the office now in such a state of forward-
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noss as uot to inierfere with the commencement of the field work this year,
so soon as the season will-permit the worlk to goon?

Answetr. Notin the least.

40. Question. Why is not the main triangulation up with the secondary ? -

Aunswer. On account of the difliculty of finding suitable elevations on .
‘both sides of the Delaware.

‘41, Question. Who conducts the main triangnlation ?

Answer. 1 myself, according to positive stipulation,

42, Question. Why is not the main triangulation carried as {ar enstward .
as the secondary 7.

Answer. Because it was not needed.

43, Questivn. When will it be needed?

Answer. So soon as the junction is made with the base line on the
Chesapcake.

44. Question. When that junction is made, do you propose to. suspend the
work south, and go back east, or to liave two parties ?

Answer. When the Junction is made, while the secondary triangulation -
goes on south, I shall continue the primary triangulation east.

45. Question. Cunnot the maiu triangulation be carried on except under
your immediate personial supervision ?

Answer. Not in the present state of things.

46, Question. Why not ?

Answer. Because there isno body to do it, and the circumstances are
contrary.

47. Question. Is there nobody else attached to the survey who can do
it?

Answer. Not now.

48. Question. Whatare the contrary circumstances spoken of ?

Answer. Want of money ; that is, of a larger appropriation.

49. Question. Must the main tmnoulauon be suspended eastward un-
1il you can take it up personally ?

Answer. In the present state of things, yes.

50. Question. In what portion of the field work have you been person-
ally employed the last year ?

~ Answer. At Yards, behind Philadelphia.

51. Question. Where the year before ?

Answer. Willow Grove and Mount Holly.

52, Question. Where do you pnopose to omploy yourself on the field
work the present year ?

Answer., South of Yards and of Moum Holly, on both sides of the Del-
aware.

53. Question. What is the precise duty or part of the work performed
by you at Yards and at Mount Holly ?

Answer. Measuring the angles of the main tnuugulatlon.

54. Question. IHow many ussistants were there in the party in which
you operated last year ?

Answer. Noue. Idid the work alone: that is, 1 did the mathematical
work aloue.

55. Question. Is there nuy person in the coast survey competent to take
charge of and continue the worlk, if you should cease to do it ?

Answer. Not as yet.

56. Question. Do you mean to be understood that without your personal



8 Rep. No. 43,

superintendence the work would cease, and that no man can take it up,
continue, and complete it ? _

Answer. Not honorably.

57. Question. Is there any profound secret in the mensuration of ‘trian-
gles and the making of astronomical observations, known to you ulone of
all mankind ?

Answer. Science is a public thing, but it requires study to be perfect
in it.

58. Question. Is there any person in the survey who is pursuing such a
line of observation and study as to be in the way of learuing to measure-
triangles and take observations, hereafter, in your stead ?

Answer. I give them all instruction which they will accept.

59. Question. Does no one in the survey but you measure triangles or
take observations ?

Answer. IEvery one of the principal assistants take the secondary tri-
anglee.

60. Question. What difference is there in the mathematical elements of"
primary and of secondary triangles?

- Answer. The larger triangles require more attention to the figure of the -
earth and to the mathematical elements arising from it.

61, Question. Does goodesy apply to the main triangulation and not to-.
the secondary ? ,

Answer. More ¢specially, but not exclusively.

~62. Question. How long will it take to finish the work along the whole
coast of the United States, going on 3t the rate of time and appropnauon
heretofore used ?

Answer. That nobody can say, in either one way or another.

63. Question. What is the whole extent of the general coast, from Pas-
samaquoddy to the Sabine, not inciuding rivers?

Answer, I cannot tell. ’ .

64. Question. What proportion of the entire coast of the United States
lias thus far been surveyed ? '

Answer. I cannot say.

65. ‘Question. You have said that the latitude and longitude of Cape
Hatteras was erroneous in the charts. How did you ascertain it ?

Answer. By having attempted to make a union of the Northern and
Southern maps, which join at that place, in 1828.

66. Question. How long before the survey will reach Cape Hatteras?

- Answaer. It is impossible to say—it is too vague a gness.

67. Question. Have you any personal kuow]edge of the location of the
Southern coast ?

Answer. I have never beet any further south than Norfolk.

‘88, Question. You have said that it was diflicult to find suitable eleva-
tion on both sides of the Delaware, which cause prevented the main tri-
angulalion from keeping up with the secondary, (No. 40:) how do you
propose to obviate similar difficulties on the flat coast of the South ?

Answer. By care and assiduity, and by the methods used on the Jersey
sea coast. '

69. Question. Isthat work on the Jersey sca coast a primary or a second-
ary triangulation ?

Answer. It is secondary triangulation.
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70. Question. What is the peculiarity of the methods used on the Jersey
sea coast, where there is a deficiency of natural elevations?

Answer. By adapting the mangnlauon to any locality which may be
found favorable..

71. Question. You do net specify any of the meaus you propose to recur
to at the South, in the absence of natural elevations. Do you decline to
state what they are ?

Answer. No.

72. Question. What are they, then ?

Answer. By mixed astronomical and geodetical observations.

73. Question. Why were not such means used to overcome the im-
pediments to the completion of the main triangulation on the Delaware ?

Answer. Because they would not apply with propriety. There are bet-
ter means,

74..Quostion. What are those better means ?

Answer. By mecting those localities by triangulation from the south side
of the locality.

75. ‘Question. You say that the peculiar methods by which you propose
to overcome the difficultics on the Southern coast are mixed astronomical
and geodetical observations; are not such the general means used every
where in the survey ?

Answer. The means of both are different in the two cases.

76. Question. WHhal is the object of the second base line ?

Answer. The verification of the whole work, which is in the system of
all such works,

77. Question. If the object be to verify the survey, und suppose it does
not agree, whatis the consequence ?

. Answer. That the error, if any, is to be investigated. ,

78. Question. It is stated in one of your reports that the survey extends.
over 11,000 square miles; is that mapped ?

Answer Yes, to be sure.

79. Question. What benefit results to navigation by having all the details.
of the topography of the country ?

Answer., There is no more topography in thc maps than what is neces-
sary for that object.

80. Question. Cannot a portion of the topography be dispensed with
without detriment to the object of a knowledge of the coast for Wiavigation #

Answer. Not to that extent to which it is carried now. I could not dis-
pense with any of the topography as it is now done.

81. Question. Do not the hydrographical parties have to wait for thoso
cngaged on the topography ? ;

Answer, They canunot go six igches without it, but they do not wait;
the topographlca] part has always been ahead,

2. Question. What distance from the coast have they carried the
soundmgs?

Answer. Until they were out of sight of land ; T mean the points given
to them as gnides. Those points are made to be scen as far as possible.
We clevate signals thirty feet, or more. '

The committee wish you to state the time each year, since the recom-
mencement of the work in 1832, at which you have taken the field, and
also the time each party has commenced its work; also, the whole number
of months occupied by yourself in making tho main triangulation.
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83. Question. Youhave sounded from Point Judith to Egg Harbor, along .
the coast ; hiave those soundings been extended as far out as you intend ?

Answer. They are complete for the detailed maps, but they have not
been carried out so far as I intend.

84. Question. How much further do you intend to carry the soundings?

Answer. To the Gulf stream.

85. Question. What will be the probable time required to extend the
soundings, with the same force now employed, so {ar as you intend ?

Answer. As this kind of work is to be done by astronotnical observations,
it depends entirely on the weather. ) '

86. Question. Where are these astronomical observations to be made ?

~Answer. Of course, on board the ship or sounding vessel, according to
special instractions given to Lieutenant Gedney,in writing, last summer.

87. Question by Mr. Wise. For the present, is it necessary, in order to
«carry the survey south, to extend thie soundings to the Gulf stream? And,
ultimately, will the survey of the coast not be complete without extending .
the soundings to the Gulf strean: ? ' . :

Answer. No, to the first clause of the question. As to the second clause,
I auswer, that the survey is, in that respect, ad libitum.

88, Question by Mr. Wise. By your answer to the second clause, am 1
o understand you as saying that the Government may carry the survey as
far out into the ocean as it chooscs, but thal the survey, as far as it'goes,
wherever it stops, will be complete ?

Answer. Yes.

89, Question by Mr. Mallory. Do you propase this or the next year to
carry on these deep soundings, by employing ainy of your present force ?

Answer. Whenever any fit vessel is disposable, without otherwise im-
peding the work,

, 90. Question by Mr. Mallory. Is it probable that any such vessel will be
disposable for that purpnse during this or the next year?

Answer. It is likely, but it depends on the weather.

91. Question: Of how many points in the United States bave the latitude
and longitude beeu ascertained and verified in the course of the survey ?

Agswer. The calculation of the triangles in my work gives, in nltimate
result, the latitude and longitude of each point of the triangle, priinary and
secondary, according to my special form of the work.

92. Question. Ofthe pointsoflatitude and longitude thus determined, how
many have been made public? o

Answer. None; because it is not yet the proper time,

93. Question. Have you determined the latitude and longitude of any
points on the coast; and if auy, how many and what?

Answer. Ihave ascertained the latitude and longitude of points on the
coast as well as inland, according as the triangle fell. :

91. Question. Why have not these important points on the coast, thus
determined, been made public?

,/Answer. The time of the publication is when the general account of tri-
angulation is given, before which it will be of no use.

95. Question. Did the French, in the triangnlation of their country, use
mixed geodetical and astronomical observations? ’

Answer. Not in the form in which I have stated in the first part of my
written explanation. ‘

96. Question. Do you regard the survey as a great scientific enterprise,
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cmbracing delicate problems of geodetic research, beyond what is necessary
to an accurate but rapid survey of the coast for nautical purposes?

Answer. There is not a single movement in all I do which is not neces-
sary for the honorable and faithful execution of the work.

97. Quostion. Isitintended as the basisof a topovraphlcul military, and
statistical survey of the whole United States ?

Answer. That is the Government’s business, and not mine.

98. Question. Is the survey conducted now with a view to any such ul-
timate purposes?

Answer. That is not giveu in any charges by the Government ; therefore
I do nothing with it.

99. Question. Was not the secondaly triangulation along the Jersey shore
found to be sufliciently accurate ¢

Answer. Yes.

100. Quesuon Was not the main triangulation through New Jersey made
with a view to the topographical survey of that State ?

Answer. No.

101. Question. Cannot the survey of the baysand rivers be postponed,
without injury to the general work, till the survey of the coast proper is
completed ? .

Answer. Tt is impossible, because no accuracy could be got for the coast.

102, Question. How many plates are now in the hands of the engraver ?

Answer. Of actual copperplates, two.

108. Question. Do thesc contain the whole map you are now gettingready
for publication ? .

Answer. No; the map of New York harbor will cover eight such plates.

104. Question. Why ure not more prepgting for publication ?

Answer, They are in work ; iu a few days we cun cut oft a few more.

105. Question. How mauy engravers have you in employ ?

Answer. Two; I would have more if I had the money.

106. Question. How long have these two been employed, and at what
salary ?

Answer. Since last January or December ; one at $1,800, and the other
at $1,300, per anpun.

107. Quesllon Where did you procure the copper for the’above engrav-
ing, and where the engravers?

Answer. The copperplales used were procured from Keim, in Philadel-
phia ; the engravers [rom Il(zmbmg, because they were the best, and beqt
recommended.

108. Question, Cannot American engravers put on copper all map en-
graving which can be put on paper?

Answer. No.

109. Question. What is the ordinary amount of error in transferring from
paper to copper?

Answer, In the way in which I do it there shall be none.

110. Question. Have the grossest errors in tho position of places; stated
in one of your reports to have been ascertained by you during the survey,
been pointed out by you, for public information ?

Answer. They have not yet been made public, but will be when the
works relating to those places are published.

111. Question. Are the measures in the survey taken in French metres 2
If so, why ?
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Answer. Yes, because it is the on]y absolute standard ; but the results
are given in yards and metres both.

- 112, Question. In what parts of yards?

Answer. In decimal parts only. . ,

113. Question. What reason is there why all the du/e must remain in
your office ? :

Answer. Because they are in daily use there.

114. Question. Have youn any reason to believe that the surveys made
by Captains Gedney, Wilkes, and Glynn, are not sufficiently accurate for
the purposes of navigation ?

Answér. I'know nothing in regard to them. : _

115. Question. Did the British officers survey the North sea after the
same manner that you are now surveying the coast of the United States ?

Answer. [ am entitely unacquainted with what they did ; there is noth-
ing of it published. '

116. Question. You stated in your printed report that you had accom-
plished more in a shorter time, and at less expense, than had been dene in
any other work of a similar kind ; with what works do you make this com-
parison?

Answer. The English general survey of England, Ireland, and Scotland;
the French survey of the inland and coast of France.

117. Question. How many hours per day do your subordinate parties.
work in the field, in favorable weather?

Answer. As many as possible.

118. Question. Are there any data to ascertain how many hours?

Answer. They keep an account, and will answer as to this.

119. Question. Does this survey cmploy the whole extent of your mathe-
matical knowledge ? ’

Answer. No.

120. Question. Do you think that, under the most favorable circum-
stances, and with continuance of a yearly appropriation of $100,000, the
survey of the coast can be completed in twenty years? ,

Answer. Perhaps. The progress is slower at first, and the means in-
crease as the work proceeds.

Questions by the committee, At what time has Mr. Hassler taken
the field each year, since 18327 At what time each party ? How many
months in all has Mr. Hassler been employed in the main triangulation?

Times of going 1o the field work, and relurning from'it, each year.
In 1832,

September 25. Having received the instruments, 1 left Washington the:
26th September, at 8 o’clock, A. M., to reconnoitre for the continnance of
my works of 1817, towards the east of it ; returned to Washingtoun the
31st Jariuary, 1833, in the evening.

1833.

April 5th. Left Washington for the first beginning of actual primary
triangulation ; returned to Washington the 3d January, 1834, in the.
evening.
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1834.

After having finished.all the preparations and comparisons for-the meas-
urement of the base line, 1 left the 20th May, at 9 o’clock, A. M., having
made also stations ; returned 21st January, 1835, in the evening.

: . 1835.

There being much calculation to be made, and many arrangements for
the organization of the parties, the State of Maryland having offered an
arrapgement, to join the survey of that State with that of the coast sur-
vey, I went out only at different intervals, to reconnoitre the country in
Maryland, and until Washington, and the outer bays, accompanied by
Mr. J. H. Alexander, of Baltimore, until late in the fall and winter.

1836.

The present officc was established. = T left 17th August, and returned
the 8th January, 1837.

1837.
1 left Washington 4th June, and returned 5th January, 1838,

1838, :
I left Washington July 19th, and returned 24th December, 1838.

1839.
I left Washington the 9th June, and returned the 5th January, 1840.

. 1840.
I left Washington the 17th September, 1840, and arrived again at Wash-
ington the 20th January, 1841.
1841.

I left Washington 29th August, 1841, and returned 22d December, 1841.

This enumeration shows how the office work has increased since the
beginning, when the clements for it were first to be collected in the field.
In the progressed state of the worl, the calenlations, making of projections,
to take to the ficld for the topographic and hydrographic works, their plot-
ting, and working out, &c., require as much, and in most cases even more,
work in the office than out of doors, so that indeed the going ont for the
field work is considered a real relief from the harder and tedious works of
the office. : ; ' ‘

For the time of the going out or returning of the assistants, for their part
of the work, they must be called up themselves individually ; it is easily
comprehended that they depend entirely on the favorable or unfavorable
season for the going out as well as for the return.

F. R. HASSLER.
Wasuinaron Crry, March 30,1842.
Arnin 15, 1842,
Present: Mr. Cushing, Mr. Aycrigg.

James Ferguson examined.

1. Question How long have you been employed in the coast survey ?
Answer. Since 10th May, 1833.
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2. Question. In what capacity ?

Answer. As a principal assistant; one of the three principal assistants.
8. Question. What particular part of the duty do you at present per-
form ?

Answer. Making the secondary triangulation.

4. Question. Who makes the primary ?

Answer. Mr. Hassler.

5. Question. Is there any essential difference in the scientific principles
of the primary and the secondary triangulation ; and if so, what?

Answer. The primary requires. an instrument of great power, ahd of
nicer graduation ; there is no other diflerence. There is no difference in
the mathematical elernents,

6. Question. Cannot any scientific person, who is competent in and well
practised in the secondary triangulation, perform the primary ?

Answer. The primary requires more mathematical knowledge than the
secondary, and greater knowledge of practical means; but to the whole
question, I answer, yes.

7. Question. If Mr. Hassler should die, must the survey stop, for want
of any person in the survey,or in the country, to take it np and carry iton?

Answer. No.

8. Question. Which has proceeded furthest in advance, the primary or
the secondary triangulation ?

Answer. The sccondary. I add, that the sccondary is nccessarily im-
perfect, inasmuch as it depends on the primary for its verification.

9. Question. If the primary had preceded the sccondary, might not the
latter have been verified as it procecded ?

Answer. (ertainly.

10. Question. Why has the primary been allowed to remain in arrears -
of the secondary triangulation ? .

Answer. I cannotsay.

11. Question. Is notthe secondary triangulation sufficiently nccurate for
‘all practical purposes in the publication of & map of the work so far as it
has gone ?

Auswer. Yes; for all practical purposes.

12. Question. From what point to what poiut on the coast have the
-secondary triangulatioh and the hydrographical survey been completed ?

Answer. The secondary triangulation has heen completed from Point
Judith, including the sound and both sides of Long Island, to Cape May,
covering both shores of New Jersey, and incliding the whole of the Dela-
ware on both sides; and it also crosses the peninsula to the Chesapeake,
‘where it is now in progress, but not yet completed. I refer to the officers
engaged in the hydrographical work for answer as‘to that part of the
question.,

‘13. Question. Do you expect that any perceptible error in the sccondary
triangulation will be detected by the further progress of the primary ?

Answer. I should think the muximum error would not exceed five feet
in the whole distance. This I infer from the work alreudy verified, where
the crror proved to be no greater than this. I refer in this to my own
work ; but the other may be, for aught I know, more aéeurate still.

14, Question. Did you use the main triangulation as the basis of your
work (the secondary triangulation) when you commenced ?

Answer. Yes.
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15, Question. Do you notin fact proceed in the secondary triangulation
"at present in the same manner as in the primary 3 '

Answer. The only diflerence is the difference of the instruments.

16. Question. You have exhibited to the committee abstracts of the'
whole work on the coast, from Point Judith to Cape May ; what objection
is there to the publication of those abstracts ?

Answer. The first objection is, that no base of verification has yet been
measured ; the second is, that we are uncertain as to the difference in any
meridian in this country and any in Europe, to a minute and a half in

Jongitude; aud the third is, that we have not yet determined the ellipticity
of the enrth. .

17. Question. - Is either of those things necessary to give practical utility
to the soundings and distances in particular bays or harbors ? '

Answer, Perhaps not ; but the superintendent will of course take care
of his character as a man of science.

18. Question. In your opinion, onght the practical use of the work, by
its publication, 1o mariners, to be deferred indefinitely, for the supposed pm:-‘
pose of allowing the superintendent to take care of his character as a man
of science ?

Answer. No,

19. Question. Has the character of the superintendent as a man of sci-
ence sufferced by the publication of the charts of New Haven and Bridge-
port, and Newark bay?

Answer. No.

20. Question. If not, what injury wonld it do to his character as a man
of science to publish & chart ol New York harbor?

_ Answer. None ; such a map is now in the engraver’s hands, for pub-
lication.

21. Question. What injury, by the publication of charts of the whole
coast, from Point Judith to the Delaware ? ‘

Auswer. If it were practicable, none.

22. Question. Do you furnish the points of observation to the sounding
patties yoursclves? '

Answer. They are ascertained by us, reported to Mr. Hassler, and by
him furnished to the sounding parties, '

24, Question. Do vou reduce your own observations?

Auswer, Yes, certainly, :

24. Question, Ilave you been engaged in Maryland in 18852

Answer. No; I came in Maryland in 1839, '

25. Question. Was any body else engaged in Maryland in 18352

Answer. Only Mr. Hassler, with Mr. James H. Alexander, as a mere
reconnoissance.

26. Question. Has there been any difficulty in procuring suitable po:nts
for observation as far as the main trinngulation has procvc-“ded 2

Answer. Yes; since we entered the valley of the Delaware,

97, Question. Where first? g .

Answer. At Mouut Rose, near Princeton, in New Jersey ; some in open-
ing the line from Newtown; then at Willow Grove aud at Stony Hill ;
some difliculty in connecting Mount Holly with the point below ; a good’
deal at Yards. ‘These obstructions could not have oceupicd more than five:
months. ' '
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28. Question. When is it you propose to measure a base of verification ?

Answer. 1t is spoken”of for this year.

29. Question. Why has it ot been done sooner?

Answer. The work has not been sufficiently advanced. It has been
thought desirable to obtain such a line on the Chesapeake.

30. Question. What is the present condition of the place of the original
base line?

Answer. I have not been there since 1836, Then the beach was con-

'siderably wshed, but the points were undisturbed. Now, I understand,
the beach is changed,and the base in danger; but the elements of it will
be preserved by the mountain base, inland from the .original base.

31. Question. Will a minute and a half’s difference between the Euro-
pean and American meridians show on ordinary maps?

Answer. Yes; it would be about a mile. )

32. Question. Why has not this difference, in the course of the ten years
since the resumption of the survey, been ascertained ?

Answer. ] cannot answer that. 'We have observed eclipses of the sun.
‘We have made no other observations for the longitude.

33. Question. Have the observations thus made been reduced ?

Answer. Yes, and calculated. I add, that, if we had cousidered it a
sine qua non to determine the longitude, the time occupied in this way
might have retarded the other work.

- 34. Question. But you have previously said that the want of the deter-
mination of this fact was one of the objections to publishing any part of
“the work.

Answer. I said it was an objection, but I did not mean to be understood
as saying that it was an iusuperable objection.

* 85. Question. Is the absence of a base of verification any insuperable
objection to the publication of the work along Long Island sound ?

Answer. I think not. I say no.

36. Question. [sthe survey engaged now in measuring an arc of a great
circle of the earth, with a view to ascertain its ellipticity ?

Auswer. That will be one result of the survey, and a vety important
one, in a scientific point of view.

37. Question, When will that result be reached ?

Arnswer, Itshould await the measurement of the base of verification.

38, Question. Is it necessary to have measured such an arc, and verified
the ellipticity of the earth, hefore it is possible to publish a map, for prac-
tical purposes of navigation, of Loug Island sound?

Answer. 1 think not. ,

39. Question. Where aro the results of the work,so far as completed,
now kept ?

Answer. In the depot of the survey, at Washington.

40. Question. Are they in duplicate ? _

Answer. Some; not all. The primary triangulation is all in duplicate.
Of the secondary, mine is not. As to: the rest, I do not know.

41. Question. Of that which is in duplicdte, are both parts kept at the
depot?

Answer. Yes.

42. Question. Several of the public buildings at Washington have from
time' to time been destroyed by fire; isthe depot a fire-proof building ?

Answer. Noj it is not.
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43. Question. If the results and other matters in the depot should be der
stroyed by fire, must not the work be done over again? o

Answer, Yes. Precautions have been taken to enable the speedy re~
moval of the papers, if the building take firg, by their being in cases on
the ground floor. -7 :

44, Question. Of the work in duplicate, why is not one copy deposited
for safe keeping in the Treasury Department ?

Answer. [ do notknow, -

45, Question. Is all the work in such a state that, if Mr. Hassler-should
die suddenly, it may be used, and reduced or calculated immediately . by
others?

Answer. Yes.

Fripay Evexine, Jpril 15,
Examination of Mr. Ferguson continued.

Present: Mr. Cushing and Mr. Ayerigg.

[Nore.~To make the evidence more. distinot, from question No. 46 to guestion No. 74, it
must be observed, that the stateent after No. 74, (marked A, ) the statement marked **to be an-
nexed to Mr. Ferguson's evidence,” and the statement marked *“ (o be annexed to Mr. Ferguson's
testimony,” together with the chart of Newark bay, referred to in question No. 48, wero pro-
h‘el.ll::N] at the bcginning of this meeting ; the statements hnving boen proviously prepnrad_, in
wtiting, by Mr. Ferguson, in answor to questions put to him by the committes at the previous
maeting. .

46. %Quesliou. Is there any substantial and adequate reason why the
mathenatical elements of the work should not be published as parts of it
are completed ? . ' .

Answer. No other but that it will require time to put them in order.

47. Question. At what time in each season do you take the field 2

Answer. This is stated in the schedule annexed, and marked A.

48. Question. There is shown by you v pubiished chart of Newark bay,
purporting to be an extract from the Uunited States coast survey ; is there
any meridian on the map ?  (Annexed, and marked B.)

Answer, No. '

49, Question. Is the latitude or longitude of any part of it given ?

Answer. No. .

50. Question. What is the length of Newark bay, as stated in this map,
from Shater’s island to the coufluence of the Passaic and Hackensack
rivers? .

Answer. It is, by the scale of the map, five miles and eighty-two-hun-
dredths. But the scale is an erroneous oue, and was not published or
verified Ly the superiutendent. The actual distance between the two
points specified is five miles and six hundred and twenty-three thousaudths,
obtained by me by imneasuring on the original topographical map.

51. Question. Please to inspect the map of Newark bay, which is now
shown to you, marked C.

Answer. ltappbars to be the same inap, engraved from the same.plie
us B but thescale is differeut, and is at the same time erroncous. It seems
to be written yyigy instead of 1ydyq, Or crroneous in the proportion of 2 to
1, or about that.

52. Question. If the chart of New York, or any part of the coast, be

[e]

-~
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pablistied, do you apprehend any dargerous efror would: be introduced by
map sellers?

~Answer. If published without care, there would, undeubtedly. :

53. Question. Is it considered judicious to suppress the results of the
survey, through fear that, if published, map sellers may make' errors in
copying the maps for sale ?

Answer. No.

54. Question. Is the survey of any practical use, unless pnblished ?

“Answer. Yes; in the experience acquired by the officers of the navy and
others engaged on the survey. - I am not aware of any other.

55. Question. Do you understand the proper uses of the survey to be
confined to the instruction thus acquired by the officers engaged in it?

Answer. No; the uses are a knowledge of the coast for commerce and
navigation, and a communication of it by a publication of the maps.

56. Question. Can the survey be of ahy practical use to the country at
large, without the publication of charts and maps ?

Answer. Certainly not,

57. Question. Where are the instruinents used by you repaired ?

Answer. At different places, but generally at the office of the survey
hera

58. Question. Have you had any difficulty in procuring repairs at other

laces?

P ‘Answer. I have scarcely ever had occasion for repalrs ; 1 should think
not exceeding five dollars in amount since 1833, when I entered the sur-
vey. All my instruments are of European manufacture. They are good
instruments.

59. Question. What necessity is there o( plane-table parties, except near
the coast ?

Answer. No absolute necessity, except for the secondary triangulation
near the coast.

60. Question. IHow far in from the coast have plane-table parties gone
on the survey ? -

Answer. I cannot say preclsely They are carried on by Mr. Gerdes,
iMr. Sands, Mr. Boyd, Mr. Dickens, and Mr. Werner.

61. Question. Do the plane-table parties require much science ?

Answer. They require practical skill.

. 62, Question. When a secondary triangulation precedes the primary, is it
not a second without a first?

Answer. Techuically, it is.

63. Question. Is it not working wrong end foremost for a secondary to
precede & primary triangulation ?

‘Answer, I think not, because the secondarv loses none of its accuracy by
Ahe primary following it.

G1. Question. Can you ascertsin what the errors of the secondary are
until yoir bave the primary ?

Answer, No.

65. Question. How are your distances measured ? ‘

Aunswer, In French metres. 1t is not the standard of the country, but it
8 the standard best authenticated, and best known in geodetic operations.
Our standard is the Knglish yard. The foot is the most common measure
used in this country, both for scientific and practical purposes,
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6. Question. Is the metre in common use in this country in any way?

Answer, No, \

67. Question. Is it not as easy to convert yard measure into metres as
inetre measure into yards?

Answer. It is the same thing.

68. Quostion. In that case, what benefit is there in having the work of
the survey in metres?

Answer. None but what I have given before.

69. Question. What is the standard used in the English survey ?

Answer. Either the English yard or foot.

70. Question. What is the object of the prqposcd second base line ?

Answer. To verify the work.

71. Question. Cannot the work procced north and south at the same
time?

Answer. Not at present, without a larger appropriation and more per-
sons ; at least, that is my opinion.

72. Question. Tlave you a general knowledge of the configuration of the
coast ?

Answer. Yes, to Cape Henry.

78. Question. On what part of the coast, north or south, can the work
‘be carried on most easily ?

Answer. At the north, by reason of the nature of the coast.

74. Question. Of how many points on the coast has the survey ascer-
tained the latitude and longitude ?

Answer. I should think my own points were five hundred; and, alto-
gether, a thousand.

A

Year. Time of lakiﬁg field. Time of going home.
1833 - - | May 10 - - | December 28.
1834 - - | Febrouary 20 - - | Deccmber 3. .
1835 - - | April 8 - - | January 10, 1836.
1836 - - | May 1 - - | December 9.
1837 - - | Apriles - - | November 25.
1838 - - | May 20 - - | November 19,
1839 - - | April 15 - - | November 29.
184G6* - . = tJune 16 - -.| December 22
1841 - - | February 15 - - | December 125

It must be understood that these dates are given from rccollccnon, and
cau only be relied on as accurate within a day or two.

*This yoar [ was detained longer from fiell woik, to caleulate triangles nocessary for the map
-of New York.
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Number of stations made in each year.

In 1833 .- . - . 24:.
In 1834 - - - - .- 64
In 1835 - - - . - - 26
In 1836 - - - - . 28
In 1837 - - - - - 138
In 1838 - - - - - - 10
In 1839 - - - - - 15 .
In 1840 - - - - - 16
In 1841 - - - - - 7
203

{'To be annexed to Mr. Ferguson’s cvidence.]

“To the_question of the committee, “ What is the distance between
Shuter’s iSland and the point at the confluence of the Passaic and Hack-
ensack rivers, and what the mean width of the bay of Newark ?’’ Mr..
Ferguson answers : ' _

That the distance between the above points is 5.623 statute miles, and

the mean width of the bay of Newark 1.37 mile.

" That on a'map of the said bay, priuted at the request of the collector of
Newark, the distance between Shuter’s island and the point between
the Hackensack and,Passaic is 5.82 statutc miles; but that this map has
an erroneous scale attached to it, and was not published or verified by the
superintendent of the survey. The map appears conformable to the original
of the survey, but the scale given for it is incorrect.

To tpe question of the commiitee, “ How many points were determined
in 1833 in the main triangulation, and what distance were they apart ;.
what extent of country did they cover ; what number in 1834, 1835, 1836,
1837, 1838, 1839, 1810, and 1841 ; and what exteut of country do they
cover ?”> Mr. Ferguson answers :

That the part of the question as lo the distances ¢ upart’’ is answered
by giving, in the following schiedule, the length of the longest and shortest
lines of the survey each year; that it is difficult to divide the works of
successive years from each other ; and that the computations are given i
gross in square statute miles, presuming that the committee merely wished
an approximate and comparable estimate.

In 1533, length of longest line, 1iles - 41.3) Square milescover-
' length of shortest line, miles - 7.2% ed, 1,350
In 1834, 1835, and 1536, thougl other stations were

occupied, the primary triangulation did not

cover any additioual space.

In 1837, length of longest line, miles - 20.697 ¢ :

length of shortest line, miles - 8.73% Square miles, 318
In 1838, length ol lonzest line, miles . - 38.41 I

length of shortest line, miles - 23.29} Square mﬂ?s, 300
In 1839, length «f longest line, miles - 31.00Q ... . y

length of shiortest line, miles - 10.93§ Square iniles, 1,070
In 1510, length of longest line, miles - 1851 %

lengih of shortest line, miles -1 12.30 Squarc miles, 209
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In 1841, length of longest line, miles - 81.08) 0
’ length of shortest lint:., miles - 17.07% Square miles, ?30

————e—
]

Square miles covered by whole primary tridngulation - 8,577

It is but fair, and perhaps also necessary, to state to the committee that
the effect of the primary triangulation, in the progress of the survey, is not
properly estimated by the number of square miles within. the polygon
which it makes, but by the quantity of secondary triangulation for which
it afforded the bases. In this view of the subject, the number of square
miles covered in each year would be much increased.

[To be annexed 40 Mr. Ferguson’s testimony. ]

1833—Buttermilk. Harrow.
. * Round. 1835—Weasel.
Bald. Springfield.
Tashua., 1839—Bearon Iill.
Mount Carmel. Disborough.
Ruland. Stony Hill.
West. Hills. Mount Rose.
1834—Base measured. Newtown.
1835—Reconnoissance in Maryland. Willow Grove.
1836—Waest Hills. 1840—Willow Grove.*
1857—Ruland. Mount Holly.
East base. 1841—Yard.
West base.

NEwARE, Jpril 18 1842

Dear S1r: Your letter of the 16th I received this morning. I am not
in possession of any map of Newark bay farnished {rom. the coast survey.
A short time after that survey was completed, I addressed the Secretary of
the Treasury, requesting such a copy, for reasons then mentioned ; he re-
ferred my letter to Mr. Hassler, who replied, that the coast survey being a
public work and property, such extracts should not be given except upoun
<all of Congress; and snch work being under his charge and responsibility,
he, should be called upon by the proper Department, &c. 1 very much
regretted that it could not be furnished, as our vessels were subject to
repeated accidents and delays, by reason of the shoals, which could have
been avoided by such information. I presume that Mr. H. would be willing
to facilitate any mode you may take to procure such extract, as he ex-
pressed himself to me.

' ‘T am, dear sir, very respectfully, your obedient servant,

ARCHER GIFFQRD.

" Hon. Jonn. B. Aycriga. ' '

* +# Tho station of ‘Willow Grove was occupied both in 1839 and 1840.
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Frivay Evenine, April 15, 1842.
Present: Mr. Cushing,'Mr. Ayerigg.
Lzxamination of Mr. Blund,

‘1. Question. Do you know any sufficient reason why maps and, other
results of the survey should be withheld from the public knowledge ?

Answer.-None, when they are in sufficiently complete state to be use-
ful to navigators. '

2. Question. Is any part of the survey sufficiently complete for that now ?

Answer. Yes,

3. Question. How much?

Answer. New York harbor is being reduced for the engravers. Long
Island sound is capable of being reduced from Point Judith to New York.
The outer coast is already complete, so far as expressed, from Montauk
point to Great Egg Harbor, I believe, with exception of off-shore soundings.

4. Question. How far inland from the coast has any part of the work
been carried ?

Answer. I am unable to say, cxcept in regard to the secondary triangu-
lation, which I have in part conducted. I am one of the principal assistants.

5. Question. Are you acquainted with hydrographical surveys in Eng-
land ? .

Answer, Yes.

6. Question. Do they publish results as soon as asceytained ?

Answer. They are published in sheets so soon as completed, to be use-
ful to navigation.

7. Question. Can copies ot information be obtained by individuals ?

Answer. Yes; I have known copies to be obtained repeatedly for my
brother,*who is a chart seller ; as from the Thunder and from the Blosson.

8. Question. Does the hydrographical office in Eugland derive any
profit {rom the sale of the charts?

Answer. I think £200 or £300 per annum. The charts are published
under the direction of the Admiralty, with the seal of the Admiralty to au-
thenticate them. "

‘9. Question. Have you applied at any time, as an individual, to the hy-
drographic office ? '

" Auswer. Captain Beaufort offered to give me personally any informa-
tion I desired. This was when I was a private ndividual, before beihg
connected with the survey. ;

10. Question. In your opinion, could the work be extended north and
south at the same time ? : '

Answer. It might. with more force; and with the present force, if the
line of verification were not to be measured. We can proceed more rap-
idly at the north thau at the south with the triangulation.

11. Question. In going south, do you apprehend any difficulty in the
hydrographical part of the work, as distinet from the topographical ? Can-
not the mere coast survey be prosecuted without leaving the coast and going
inland ?

Answer. No.

12. Question. How do you propose to survey the coast of Virginia ?

Answer. By carrying a series of triangles down the Chesapeake bay,and
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by extending.them up.or down the .wvalleys of the rivers, as circumstances
will allow,

13. Question. What natural elevations have yon in lower Virginia ?

Answer. None of any consequence,

14. Question. What do you propose to nse as a substxtute?

Answer. Artificial elevations and signals.

15. Question. In what way do you propose to triangulate the region of
Dismal Swamp, and similar regions of country ?

Answer. I have no knowledge in regard to that region,

16, Question. Are we not greatly deficient in knowledge of soundings
in Buzzard’s bay, Nantucket shoals, Cape Cod, and Massachusetts bay ?

Answer. Yes.

17. Question. Is not'a knowledge of those soundings of the greatest im-
portance to navigation ?

Answer. Yes; it is more wanted there than any . where else. More ton-
nage passes. Most vessels from Europe, for New- York and Philadelphia,
come between the Gulf stream and Nantucket shoals, in addition to the
navigation north of Cape Cod. Most of the coasting trade comes throngh
the Vineyard. -

18. Question. What amount of worl or repairs have you had: done in
the office here to iustruments?

Answer. Nothing but the mounting of one telescope, which came from
Europe without a stand. I have had no difficulty in obtaining repairs
olsewhere, if needed. .

19. Qucstion. Should you think it necessary to have a mechanician with
you in the field ?

Answer. To measure the base line it might bz, desirable ; not otherwise.

20. Question. Was any copper imported for the engraving from Viennu ?

Answer. Yes.

21. Question. Was it used?

Answer. No.

22. Question. Why not?

Answer. It was not considered suitable.

23. Question. Can good copper for engraving be procured in this country?.

Aunswer. Yes,

24, Question. Have you had any practxce as an engraver ?

Answer. Yes.

25. Question. Can impressions be taken from a plate in an unfinished
state, to show the progress of the work?

Answer. Yes.

26. Question. Can i 1mpressxons be taken from the plates now engravmw
in the survey ? .

Answer. Yes, without injury to them.

27. Question. How long will it take to furnish the eight plates of the
harbor of New York, with tho present force, at the rate it now goes on?

Answer. I cannot state by conjecture. 1 should think about three yeafs.

28. Question. Is it not possible to have the work done accurately: and’
more rapidly than at present, 1f more hands were put on the work ?

Answer. Yes.

29. Question. Is it necessary to have a workshop for the- repait of in-
struments at the office ? '



24 | Rep. -No.. 43:

~-Answer, 1-am not-able to say. There are some.instruments for: which'
it is convenient. '

80, -Question. In what time could the New York map be finished ?

Answer ‘There might be an engraver for-each plate~

Question. -Of what use are the plane tables, so far as regards navi-
auon?
gl,Answer\ I de not consider it of any: use to-extend the survey any further
back than the slope of the hills at. the head-of navigation.
32. Question. Are the plane tables further back ?
- Answer. I do not-know how far back. I presnme they are.

33. Question. What is the signification of the words « pnmary triangu-
lation?”

-Answer. They signify the main series of triangles on which any work to
be surveyed is based extending as far as possible throughout the work.

84. Question. What isa secondury triaugulation ?

Auswer. It is a series commenced within the primary manOIes, extend-
ing in whole or in part through the same, and dependent on the’ pnmary
aems. .

35. Question. Is it possible for o series of secondary ma.ngles to exm
where there are no primary ones?

Answer. No.

. 86, -Question. Is notthe use of secondary triangles for plane -table parlus
to Turnish detailed points ?

Answer. Yes.

-87.:Question. If in any work there be but one series of tnangles, d0es
any such fact exist as primary and secondary ?

-Answer. -No.

88. Question., When you commenced, was not the secondary triangula-
tion intended to be, as the name imports, secondary to and within a primary

" triangulation ?

Answer. Yes.

39. Question. Is it so now ?

Answer. East of New Haven I have extended a main triangulation to
Newport,-and filled up the same with a secondary series of tnangles.

40, Question. Is the main triangulation determined by Mr, Hassler, and
ending at Yards and Mount Holly, of the same nature as the main or as
the secondary triangulation by you, east of New Haven ?

' -Answer. The same as the main triangulation by me, east of New Haven.

ArmilL 30, 1842,
Present: Mr. Cushing, Mr. Aycrigg.
Iizamination of Caplain Swifl.

1,- Question.. Are you.employed in the coast survey; and-if'so,.in what
capacuy, -and since what time ? ,

Answer. As an assistant, since 4th April, 1833, I am also the «disburs-
ing agent, since about 2d July, in the same year.

2. Question. Will you furnish to the:committee gn exhlbxt of the ex
penditure on the survey for the years 1841 and 1842 ; say of the appro
priation of March, 1841, classifying the same so as to show the amoun
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cxpended on the maritime, and the amount on the land part of the-wotk ;
the amouut an the primary and secondary triangulation, and- en:the- plane
tubles; the amount for salaries, and for expenditure at the bureau ; and:in‘the
same-way of any and all other conveniently specified classes of expendi-
ture?

Answer. 'Tie answer is annexed in the papers marked A 1.and A 2.

3. Question. Will you furnish to the committee a copy of a printed
pamphlet on the coast survey, distributed among the members of the ‘House
in February last? :

Answer.. The pamphlet is annexed, (marked B.)

4. Question, Is there any sufficient reason for suppressing or omitting
to publish ‘the results of the survey as thus far -ascertained, and 'as the
same may continue to be obtained ?

Auswer, No, [ think not.

5. Question. May not maps of specific completed parts of the survey
be published, while the work is in progress on other parts of the coast ?

Answer. Yes.

6. Question. Of how large a part of the const is the survey now-so far
completed that such maps might be published ?

_Answer. The wholo of Long Island sound, including both sides of Long

Island, New York harbor, and a porhou of the northern part of New
Jersvy, coast and interior.

7. ‘Question. Might not the soundings, p osition of headlnnds, and the
like, of all so much of the coast, be now pubhshed ?

Answer, Yes.

8. Question. Is there any sufficient reason for withholding from Congress
the mathematical elements of the survey, so far as completed ?

Answer. No.

9. Question. In whose possession are those facts and date at this time ?

Auswer. ‘They are at the oflice in Washington, so far as completed, and
* except so far us parts of the work now in progress arc in the hauds of the
assistants,

10. Question. Are there duplicates of the observations, mensuremem»,
and other unpublished elernents of the survey?

Answer. There are of parts, but I think not of the whole.

11, Question, Are the clements of the base line, and of other primary
-and essential parts of the work, in such form and situation as'to be secure
from loss by fire. or otherwise, and be capable of being handed over.to and
understood by any competent successor of Mr. Hassler?

Auswer. All this iz in duplicate in the office, accessible to the assistants,
and susceptible of being understood and used by them. No part of this
has been published except the final resuit of the base measurement. The"
details have not heen published. The papers are subject to the hazard
of fire; but not more so, and perhaps less, than in sorge other buildings in
Wushmglon

12. Question. Is there any objection to depositing one ol the duplicates:
in each case in the safes of the Trcasury Department ?

Answer. No.

13. Question. Would not this be proper, to guard agaiunst accldents ?

Answer. It certainly would. .add to the security.

14. Question., In what way are the priacipal duties of the;survey subdi-
vided between the superintendent and his assistants ?
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Answer, The dnties of Mr. Hassler, in -addition to the general supervi-
sion of the work, are the main triangulation, while the assistants are em- -
ployed in the secondary triangulation and detailed surveys.

15.. Questlon. 1s the main triangulation in arrears of the secondary ; and
if so, why ?

Answer. Itis. 1 am not aware of the reason, except the illness of Mr.
Hassler, and his inability to-do it, caused thereby.

16. Question. Cannot that work be performed by one of his asqtsrants I

Answer. Yes.

17. Question. How long has Mr. Hassler been so ill as not to be able to
attend to that work?

Answer. It was in October of last year that he became ill. He was also-'
ilt the preceding year, in September.

18. Question, What prevented his taking the field and performing 1he
work-in the spring and summer of those two years?

Answer. 1 am unable to say.

19. Question. What sum is allowed to Mr. Hassler, annually, for ex-
penses, exclusive of compensation ?

Answer. Salary $3,000, and expenses $3,000.

20. Question. For what expenses is this $3,000 designed ? Isit for per-~
sonal expenses? .

Answer. I suppose it is the expenses of living.

21. Question. Is he paid for-other expenscs when he goes into the ficld ?

Answer. He is furnished with an instrument carriage and horses for the
instruments and himself, and a baggage wagon besides, for instruments, at
the public expense.

+ 22. Question. Is it the same carriage which he is accustomed to use i
Washington ?

Answer. Yes.

.23, Question. Are horses and men paid at the public expense for the car-
riage-and wagon through the year ?

Answer, Yes~ four horses, one permancnt driver, and one other-man,
who also assists, ‘about the oflice.

24. Question. Please to specify, in the answer to the 2d question, the
whole of the expenditures on these carriages, horses,and men, as are of the
classes of exbendxtures therein referred to.

Answer, It is contaiped in the paper annexed, and marked A. ,

25. Question. What are the precise duties performed by Mr. Hassler
during the chief part of the year, in which he remains at Washington ?

Answer. ‘The weights and measures, and the computation of his own

-field work, and occasional general computation. _
26. Questien, Do not the assistants reduce and compute their own work 2
Answer. Yes.

Sarurnay, May 13.

- Present : Mr, Mallory, Mr. Cushing.
Continualion of the examination of Cuplain Swift.
27. Question. Do you wish to add any -explanation to the papers now
produced in answer 10 the 1st question, and marked A 1.and A 2?

Answer. In comparing the accountsin the papers marked A 1 and A 2,
and in the printed sheet B, there is a discrepancy in the sums, assigned to
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the secondary triangulation and planc-table parties, respectively. The
manuscript (marked A 1and A 2) isthe later and correct statement, the state-
ment in B being an approximate, esnmate, made up before the complete
settlement of the accounts.

28. Question, Doecsthe whole amount expended pass throngh your hands,
and how is it drawn from the Treasury, and on what vouchers paid ?

Answer, All the expenditure for work on shore passes through my
hands, also the per-diem allowance of the officers.on board the vessels, and
the extra compensation of the lieutenant commandant ; but the other pay=
ments, in the hydrographical part of the work, do not pass through my hards,
being made by the commander of the vessels. The money expended by
me is received by me from the Treasury, on requisition made by me on the
Department. Al the disbursements, except for salarics, &c., fixed at the
Treasury Department, are made under the authority of Mr. Hassler,

29. Question. Who prescribes the number of subordinate persons to be
employed, and the amount of miscellaneous expenses to be incurred ?

Answer, The assistant in charge of each party, subject to the con'rol of
the disbursing officer.

30. Question. Who appoints the persons employed in the survey>

Answer, Mr. Hassler.

31. Question. Who fixes their compensation ?

Answer. If below $1,000, Mr. Hassler; if more, it is referred to the De-
partment. Such is the practice, so far as I know.

.82, Questlon Is it necessary to have an instrument maker’s shop in tlm
surve

Anzwer I think it is both economical and convenient. An amount of
work was done there the last year fully equal to the cost of maintaining
the shop.

33. Question. Cannot some portiou of the topography of the survey be
dispensed with without detriment to the hydrographic part of the work ? -

Answer, I conceive that the plane-table survey is useful, but it may not
be necessary for any hydrographical object that it should be so far extended.

34. Quostion. Whait, then, is it useful for ? ‘

Answer, I do not know any thing, except that it contributes to a more
exact knowledge of the topography of the country adjacent to the coast.

Al

Statement of the expenditures made for the survey of the coast of the
United States, and for engraving the chart of the harbor of New
York, during the year 1841 and a part of 1842,

Amount expended by Captain W. II. Swift,
from 1st January, 1841, to 31st December,

1841 - - $80,639 13
Amount oxpended by Commander Thomas

R. Geduey, 17th May, 1841, 10 81st. March,

1842« - - 9,162 42
Amount expended by Lleut Commandant :

Geo. S. Blake, 11th Murch 1841, to 28th :

February, 1842 - - - 4,766 77

—— $94.568 32

foemm e o - = e



28 Rep. No. 43

Detazle af:the expendzture.s'

For the main mangu]auon, mcludmg the com-
pensation of the superintendent, the heliotro-
_ pers, and hands employed therein, and all in-
cidental expeuses, except horses,  wagons,
and harness, and repairs of same, and pay -
. .and subsistence of driver - - - $9,289 87
Far horse keeping, (4 horses,) repairs of one in-
_ stfument carriage, one wagoun, hasness, and pay
and subsistence of driver 7 - - 1,445 98

For the secondary trxangulauon, mcludmg the

mpensation of the assigtants, heliotropers,and

han s employed therein, and all incidental ex-

penses, except horses and wagons, harness, and

repairs of ditto - - -
For horses, horse keeping, repairs of wagons,and
harness, pay and subsisience of 2 drivers, (3

wagons and 5 horses) - - - 2,160 74

¥or the plane-table surveys, including the com-
pensation of the assistanuts and the hands em-
ployed therein, and all incidental expenses - -
For the hydrographic surveys: Amount paid by
. Capt. Swift to the naval assistants, for the au-
‘thorized allowance of $627 per annum to the
* lieut. commandants, and of 81 per day to the

lieutenants and passed midshipmen . - 8,644 94 .

For amount paid by Commander T. R. Gedney,
from 17th May, 1841, to 31st March, 1842, for
repairs of 2 vessels, sails, boats, pilotage, ‘and \
" incidental expenses, (Washmgton and Jersey) 9,162 42
For amount paid by Lieut. Com’t G. S. Blake,
for same from 11th March, 1841, to February
28, 1842, (schooners Gallatin and Nautilus) - 4,766 77
For expenses of the ceast survey office, including rent, fuel,
lights, and attendance - - - -
For expenses of the instrument ‘maker’s shop, mcludmff the
compensation of the persons employed therein, and the cost
of tools and materials purchased for same - -
For compensation and expenses of the persons employed in
engraving the chart of the harbor of New York - -
For the general ezpenses of the work, including the compen-
sation of all assistants and others not embraced in the pre-
ceding schedule, and all purchases and expenditures not
specified in same - - - - - -

20,656 14

$10,735 85

22,816 S8

17,312 29

22,574 13

1,099 17

2,318 11

2,011 14

14,900 75
94,568 32

g
——

W. H. SWIFT,

‘WasnaiNaToN, May 4, 1842,

Disbursing Officer Coast Survey.
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List of all persons employed in the survey of the coust of the United
States on the lst April, 1842, and the unnuael compensation paid th
them by Captain W. H. 6w1ﬂ disbursing “officer, from the appro-

priation Merq/’m made Marc/z 1841,

F. R. Hassler, supermtendent, $3,000 salary, $3,000 expenses
Captain W. H. Swift, assistant and disbursing offieer, 24 per

cent. upon disbursements - - - - -
James Ferguson, assistant - - - e -
Edmund Blunt, do .- - - - -
Lt. Thomas J. Page, do - - - - -
C. M. Eakin do - - - . - -
Charles Renard, do - - - - -
W. M. Boyece, do - - - - -
J. J. S. Hassler, . do - - - - -
John Farley, do " - - - - -

Lt. B, F. Sands, do - - - - -
Thomas W. Werner, do - - - - .

H. L. Dickens, do - - - - .

F. H. Gerdes, do - - - .

Samuel Hein, clerk, $1,000 per anntm, $4 per weck for board
in Washmonon - - - - - -

William Wmdeman, instrument maker, $800 per annum, $4
per week board in Washington - - -
Thomas McDonald, artificer and hcliotroper, 8600 per annum,
and $4 per week for board in Washington - -
Selman Seibert, engraver - - - - -
Albert Rolle, do , - - -
Ludolf Muller, calculator and hchotroper, $800 per annum,
and $4 per week for board in Washington - - s
C. F. Flint, copyist (of calculations) and heliotroper, $600 per
anuum, and #4 per week for board - - N
W. Jacobi, employed in the instrument maker’s shop, and he-
lloxropel, $2 50 per working day - - -
Samuel Schmid, copyist (of calculations) and hellotropor, $300
per.annum, and 84 per week for board in ‘Washington -
Gustavus Wmdemau, heliotroper and filer in the instrument
maker’s shop, $300 per annum, and $4 per week board -
. L. Whiting, drvaughtsman and hehotroper, $‘500 per an-
num, and $4 per week for board - -
Iidward Sweeney, driver, (nmmumngulauon ) $1s per month,
and 84 per weck for hoard in Washington - -
William Greason, messenger, $18 per month, and $4 per week

for board in. Waslnngmn - - -
Christopher Kuft, fire maker, watchman, &e., $18 per momh,
and $4 per week for board in W ashmgton - -

George Kangnau, fire maker, watchman, &c., (temporarily
employed since 1st January, 1842,) $18 per month, and $4
per week for board in Washington.

#6,000

1,908
4,000

4,000
500

3,000

3,000

1,500

1,500
1,500

1,208
1,008

808
1,800

1,300

1,008
808
762
508
508
508
404
404

404

L

60
00
00
00
00

.00
2,000°
2,000
2,000

00

00

Qo
00
00
oo
oo
0o
00
00
00

oo,

00

50
00
oo
00
00
00

0o
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Hydrographic surveys.

Lommander Thomas R. Geduey. -

Lieutenant Commandant G. S. Blake - - - #6217 00
Lieutenant G. M. Bache - - e e - ' 365 00
Lieutenant §. K. Mitchell - - - - - 365 00
Lieutenant H. 8. Stellingen - - - - - 365 00
Jdeutenant John M, Dale - - . - - 3685 00
Lieutenant E. G. Parrott .- - . - - 365 00
Passed Midshipman H. H. Lewis - - - - 365 00
Passed Midshipman W. A. Bartlett - 365 00

. W. H. SWIFT,
Disbursing Officer Coast Survey.
WasniNeron, May 4, 1542.

.. When an assistant or other person attached to the work is ordered by the
superintendent from one place to another on public duty, the actual amount
paid for railroad, steamboat, or stage fare, is refunded to the person incur-
ring such expense.

W. H. SWIFT.

B.
Remarks upon the survey of the coast of the United Stales.

1. The law authorizing the survey of the coast was passed February
10, 1807. ,

2, Circular letters were addressed by the Treasury Department to va-
rigus scientific men in the United States, asking for a plan of operations.
Thirteen such were received,and submitted to a committee of learned men
in Philadelphia, with the late Professor Patterson at their head. Afer full
consideration, the plan proposed by Mr. Hassler was adopted. )

3. From the passage of the law until 1811, no active steps were taken,
in consequence, principally, of the unsettled state of the country.

4, In August, 1811, Mr. Hassler was sent to England to procure instru-
ments, in accordance with the plan proposed by him in 1807. These in-
struments had all to be constructed; and, for the purpose of superintend-
ing the same, he remained in England until 1815, at which time he re-
turned to the United States, with all the iustriunents and appenddgesrequisite
for the work. The war, want of remittances for payment of the instru-
ments purchased, the difficulty of procuring suitable artists to construct the
same, &c., conspired to protract his stay in England nearly two years be-
yond the time which he had allotted to this part of his labor,

5. In August, 1816, Mr. Hassler was appointed to superintend the sur-
vey of the coast, under the law of 1807. The necessury preparations for
the work, including reconnoitring, &c., consumed the lime between August,
1816,and April,1817. At that period a proper loculity for o base line was
discovered in New Jersey,and in July of the sume year the actual triangu-
lation was commenced.

8. April 14,1818, that part of the law which authorized the employ-
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aent of persons other than those belonging to the army and navy was re-
pealed, and thus was Mr. Hassler’s connexion with the coast survey closed.

7. Up to this period,'the whole- amount expended for the work was
$55,634 3 of this amount, 337,549 had been expended for instruments and
the expenses of procuring the same, leaving about $18,000 for the ‘cost of
the survey, equipment for the ficld, &e. .

8. In 1819, Mr. Hassler presented 1o the American Phllosoplncal Society
of Phllndelphm his papers upon the coast survey, deseribing the method and
ameans by which it had been designed to conduct the work, together with
{ull descriptions of the instruments, with drawings of same, examples of the
journals of observations,&e. These papers were published by the society,
in their volume of Transactions for 1825, and are now in the Library of
Congress; they contain much valuable and interesting information upon the
subject. They were reviewed by the principal astronomers of Europe—
‘Bessel, Struve, Schumacher, Ferrusac, Francocur, Krusenstern, &e.—all
-uniting in the opinion that the plan of Mr. Hassler was of the first order,
and that the instruments were in every manner adapted to the purpose for
which they were designed. In 1832 a distinguished astronomer of France,
now employed by the Government of the United States, declared that the
instruments planned by Mr. l1assler for the coast survey, and executed un-
der his eye, were, when constructed, fwenty years m advance of the scj-
ence of Europe. :

9. In 1827, the survey of the coast, after a lapse of ten years, agam ex-
cited public attention. The becu.tury of the Navy, (Mr. Southard,) in‘de- -
scribing certain surveys which had been made by naval officers for an es-
pecial purpose, stated in his annual report that * the time within which it
was supposed desirable to make them, [the surveys,] and the means grant-
ed by the appropriation, did not permit them to be so madc as to furnish
perfect surveys and charts of those harbors; nor can such surveys be smade
without the aid of the means contempluted by the act of 10th February,
1807, to provide for surveying thé coast of the United Stutes.’ :

In 1828, the-Committee on Naval Affairs addressed a letter to the Sec-
zetary of the Navy, (Mr. Southard,) asking information in reference to the
survey of the coast, to wit: whether it ought to be made; the best plan for
anaking it; what progress had herctofore been made, &c. Inreply, he
proceeds to say, after referring to a list of maps and charts: « Of the whole
of the maps and charts in possession of the Government, it may be re-
marked that they do not furnish a satisfactory survey of the coast, for the
following reasons: Lo

¢ 1. They exhibit detached parts, unconnected with each other.

“2. Are generally confined to the shore, and do not extend sufficiently
far into the ocean.

« “3, Were many of them made by mcompetem men, \vnh incompetent
means.

*“4. They were govemed by no fixed and certain prmclples or guides, in
ascertaining the latitude and longitude of the principal points and posmons

%35, They do not embrace the whole coast.

s For these and other reasons they are wnsafe, and, in many instances,
useless and pernicious.”’ '

10. In anstwer to the question, ¢ Whether, in the opinion of the Depart-
‘meut, such survey ought to be niade?’’ the Secretary replies:  Upon this
point no doubt is entertained. It is called for by regard to our commercial
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and naval interests,and to our means of national defence. I do not under-
stand that you require a statement in.detail of the reasons for this oplmon,
they will readily suggest themselves to every mind.”

11, July 10,.1832, the law. of 1807 was revived, and the employment
of such « astronomers and other persous’ as the President should deem
proper was again authorized. ,

12. At the request of the Treasury Department, Mr. Hassler submitted
& plan of operations for the work, being, in fact, the same which he had
proposed in 1816. On the 9th August of same year, he was again ap-
pointed to the survey, and to carry into effect the law of July 10. Prior
to this period he had {een employed by the Treasury Department in mak-
ing comparisons of the various weights and measures in nse at the several
custom-houses, with a view to the constr uction of uniform.standards of the
same for:the Union.,

13.. The two wotks, of the coast. survev and that of the construction of
standard weights and measurer, being, by their nature, intimately con-
nected, and the means of accomplishing each being in many instances the
same, Mr. Hassler was charged by the Treasury Department with the ex-
ecutlon of both; and, since the period referred to, the two works have 1e-
ceived his whole attention.

14. Since 1832 the survey of the coast bas been diligently prosecuted.
The remainder of the scason, between August and December of that year,
was employed in reconnoitring and other preparations; and early-in the
following year (1833) the trrmgulatlon was recommenced, and has been
anaking steady progress from that time to the present. In 18°4a new base
line was measnred.on Long Island, and the secondary umnguluuon hydro-
graphical work,and plane-table surveys, have also been in active progress,
pari passu.

15. By the official statement of the Secretary of the T'reasury, (Doc 57,
H. R., Jan. 81, 1842,) it will be seen that the aggregate amount expcndnd
from 1808 to 301h June, 1841, is $512,731 68; of this sum, by the same
statement,* $33,723 05 has been expended for the purchase of “instru-
-ments, books, and repairs of instruments.” This, with various sums. ex-
pended for 5 surveying vessels, 20 boats, with all the requisite accompani-
‘ments, and the necessary equipi:ent for tlie several parties engaged in the
secondary triangulation and plane-table work, makes a gross sum which
exceeds $120,000, for objects of a permanent nature, now the property of
the coast survey. 'This would reduce the amount expmdcd upon the worl
itself to $392,731 68; if to this sum be added the whole amount of the es-
timate of the Seeretary of the Navy, for difference between shore pay and
sea pay of the officers, and for pay aud rations of the crews of the several
vessels, from 1834 to 1841, ($114,584,) we shall have a total sum expend-
ed of $507,315 68, for about 11 years of actual work, or about $46,000
per anpum,

16, When the operations of the coast survey, nuder Mr. Hassler, \Vure
suspended in 1818, by the repeal of a portion of the law, the system which
he had adopted was also suspended, aud thenceforward 'dotached portions
of the coast were assigned for survey to naval officers, from time to time.
Indeed, this same svstem, which was condemned so thoroughly by Mr.

* There is an error in this part of the Register's statement ; for the ur:gmal collection of instru-
ments cost $37,549, and additional instruments have since been procured.



Rep. No: 43. 32

Southard in 1828, and for which the sound reasons quoted from this report,
at the 4th page of this paper, were given, is still pursued—at what ‘éxpepSé
exactly we have not the means of stating. An approximate estimaté may
be formed, however, from the following facts: The direct expenditures, as
exhibited ‘by the printed statements'in the office of the Register of the Treas-
ury, from 1818 to 1841,are $63,520 20; Yhe incidental or indirect expendi-
tures do not appear, but perhaps an idea of the extent of the same may be
formed upon the following data: In 1832, $5,000 were appropriated for
the ‘survey of Narragansett bay, in Rhode Island. There were employed
in this work, 1 post captain, 3 lieutenants, 5 passed midshipmen, and 18
seamen, for one seaton, say six months. This appropriation of $5,000 is
nearly fth of the whole amouut of direct expenditures. Adopting the
same principles in computing the cost of the work chargeable to the naval
establishment, which the Secretary of the Navy adopted in stating $114,584
as the amount properly chargeable to the coast survey, for differénce be-
tween seo, and shore pay, and subsistence of oflicers, and pay aud rations
of searmen, we shall have a gross sum, for six months, of upwards of
$4,000. Therefore, for every $5,000 expended directly for the work, we
should add $4,000; and this, for the $63,520 20, amounts to $50,800., . It
may be inferred, also, thut nothing is included in the above $63,520 20
for puarchase or repairs of vessels, equipment, &c., these being provided,
us nsual, in the general expenses of the naval establishment; on the con-
trary, both purchases und repairs of vessels, boats, furniture, &¢.,is ‘charge-
able upon the coast survey fund, for all which now belangs to the work.
 Here, then, we have a sum of $114,320 as the cost of some detached sur-
veys of portions of the coast. Surveys of this nature, and those which
are executed nipon propet principles,are so uulike in character that they do
not admit of comparison. :
We proceed now to state briefly the principles upon which the sucvey
of the coast is conducted. :
“‘The principle upon which the survoy of the coast is conducted is, essen-
‘tially,vtKn't which'is known as the trigonometric method. By the relations
-which subsist between the sides and angles of a triangle, we are onabled,
from certain known data, previonsly determined by actual measurement,
to comptite certain other parts which are unknown. For example: in o’
given triangle, by measoring one of the' sides aud the angles, the two re-
maining sides can be determined by computation.  These computed sides
1hen servo as bases for other trinngles, and subsequently, by weasuring the
angles alone in the trianglas thus formed, the work is extended ed libitum.
“T'his is ealled a triangulation, and may be mude upon any part of the earth’s
surface upon which a line of a given extent can bo measurod. s
A triangulation may be complete in itself, and, when the necessary cor-
rections have beeu made for the figure of the earth, the actuul distance be-
twoen two poiuts can be aceurately deternined.  But this, alone, is nota
that is required; it is necessary to ascertain the true position of the district
or country triangulated npon the ourtl’s surfaco—that is to say, its lati-
tude and its longitude, The first of these is independent, it being simply
its distance from the cquator; while the sccond is not independent, bat re-
fers to the position of soma other point on the cartl’s surfies, and under
anothér meridian.  This latter place,or meridian, may be assumed at will;
and the question then to be determined is simply the difference in Zime be-
tween the two places ol observation; and this being convertod into dea,
3
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grees constitutes the longitude, or rather the difference of longitude bet ween
two places, o : / o
_For these determinations, observations upon the heavenly bodies must
be resorted to. It is not necessary, however, that celestial observations
should be made at every point determined by the triangulation; on the con:
trary; a few well-determined positions, ascertained by a long series of ob-
servations, often repeated, are sufficient, the connexion between the sama
being determined by the triungnlation; hence the survey of the coast, as
now conducted, is made by combined or mixed geodetic and astronomical
observations. ‘ '
~ Here, then, is the essential difference between a survey by triangulation
‘and astronomical determinations, or even the so-called « chronometric sur~
vey,” (a misnomer, by the way, for it is not a survey.) One consists in a
conmected work, carried on upon the eartl’s surface, and made by means.
of an.uninterrupted series of triangles; while the other is composed of a
collection of observations upon the celestial bodies, made at detached points,
.each place of observation being independent of the other. In the firs
method the connexion is complete, while in the others there is no connex-
ion whatever, _ : '
" To the question, whether the mode of making the survey of the coast by
‘triangulation is better than any other, it may be said to be the only truly
correct method which can be pursued. It is the only method by which a
connexion in the work can be preserved. Of its accuracy the proofs are
continually before the observer, and an error need not be extended beyond
a sipgle triangle. The thrce angles are measured in every principal tri-
angle of the work; and, as this is all the measurement which takes place
after the base is determined, it is obvious that the observer has his proofs
of correctness continually at hand.  There can be no cooking of observa-
tions, as is sometimes practised in astronomical determinations.

- An idea of the exceeding accuracy aftainable in worlks of the nature re-
ferred to may be formed by referring to the account of the measurement
made by the French astronomers of the arc of the weridian between Dun-
kirk and Cabrera, for the detcrmination of the figure of the earth, being 12
degrees. of latitude in cxtent.  After a great number of triangles had been
mweasured, and an extent of ahout 500 miles upon the meridian determined,
(between Melun and Perpiguan,)a base of verification, as it is denominat-
ed, was measured at Perpignan.  This verification consisted in measuring
with the greatest accuracy one of the sides of a triangle in the scries, which
had been previously determined by computation from the original base,
The difference between this coniputed side and the actual measurement
‘was less than 2 feet.”

In the work of the survey ol the coast, the secondury triangulation now

. encompasses the southern part of the State of New Jersey, from Staten
islund to Cape May; one series of triangles was carried aroifnd on the cast
or coast side, while a second was carried down the Delaware river und
bay, uniting uear the southern point of the State. The leugth of the side
of the triangle which was common to hoth serics was, of coursc, determined
hy each chain of tiangles—one by the coast, and the other by the Dela-
ware bay; the diference betwezen the two determinations was two metres,
or about six feet. In the primary triangles this ditference will, from pres-
ent appearauces, be less than one foot.

* La Place.
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“Stirveys of all the countries of Europe have been or are being made by
the ‘system of triangulation, to wit: Austria, Russia, Sweden, Denmark,
Hanover, Prussia, Swabia, Bohemia and the States of Germany generally,
Twaly, Naples and Sicily, Switzerland, France, England, the British posses-
sions in India, and the French colony in Algiers. . : '

“Europe is covered with well-connected series of triangulations—from
the south of Sicily to the polar circle; from Ireland, through England,
France, Germany, to the interior of Russia ; from Bordeaux to the frontier
of Turkey, and in all the intermediate parts.” '

Some of the practical benefits which have resulted from the coast survey
are already apparent. The discovery of the ship channel into the’harbor
of New York, the better determinations of the channels into Delaware bay,
and the detection of the grossest ergors in the existing charts of that bay,
constitute a portion of the advantages which have already been derived
from this work.

The engraving of the chart of the bay and harbor of New York, with
the country adjacent to the same, within a circuit of twenty miles, is now
in progress; two sheets, embracing the entrance to the harbor, with - the
channel delineated thereon, are already in a state of great forwarduess,
and, in all probabilty, will be completed by the 1st of June, 1842. '

To the question, ¢ Whether no other mode exists by which accurate re-
sults can be obtained within less time than they can be furnished by a trig-
onlometrical survey,’’ the answer i3, Mo. There is no shor{ method by
which these results are attainable. It is not the “ quantity’’ of triangles
alone which deternines the industry or skill of the observer, but the qual- -
ity. To make the triangulation of a given district of country with the
least possible number of well-conditioned triangles, is one of the impor-
tant problems to be solved ; quality, again, and not quantity, is the essen-
tial requisite. ‘

Usnally, the experience of the world is justly considered when any
great object isto be attempted or effected. Why should it be excluded
from the category, in judging the merits.of this magnificent work? - We
have the combined testimouy of all the sciencé of Europe in favor of mak-
ing surveys by triangulations, and, in fact, the positive assertion that it is
the only proper method. Why should we not adopt the conclusions of
nations which, to say the least, are older in these matters than we our-
selves are, rather than to resort to methods which are a century behind
the age we live in ? -

Why, with the great advantages which the *chronometric system’’ is
said to possess, is it not adopted by those who are best capable of judging
it by its merits ? Rather let the whole work be destroyed, than to suffer
it to be done discreditably. If we cannot make it in a manner which shall
bear the scrutiny of the scientific world, let it rest for another fifteen years.
Sextants und chronometers are invaluable instruments in their ‘proper
sphere, bat they certainly do not furnish the means by which triangulatious
are to be made, or corrected, or superseded, as some would seem to desire.

Organization of the work.
¥ 1. The Mmain or primary triangulution, upon which all the worls de-

ends, is made up of triangles, having sides of from 10 to 50 miles in ex-
ent. The angles in these triangles are all measured by Mr. Hassler.
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2. Within these main triangles, smaller triangles are formed ; this con-
stitutes the secondury triangulation; the sides of these vary in length
from 2 to 10 miles.. The angles of these triangles aro measured by the as-

* sistants of Mr. Hassler; two and sometimes three parties are engaged in
this part of the work ; usually they enter the field in March and April,and
leave the same for the calculations, &c., in the office, in December.

3. The secoudary triangulation, in turn, forms the basis of the plane-
table or topographical surveys; these include all the details of the ground,
outline of the coast or shore, courses of bays, rivers, roads, &c. This por-.
tion of the work is distributed among 5 or 6 partics, each having a district
of country allotted to it. A party consists of 1 assistant and 5 or 7 hands,
according to the nature of the country to be surveyed. These parties
‘usually take the field in April and May, and return to the office, to make
up their plottings and maps of the work of the season, in November. .

4. The hydrographic determinations are made entirely by the naval as-
sistants of Mr. IHassler. Points on shore are furnished by the triangula-
tion, both main and secondary, together with the coast or shore line from
the plane-table surveys. By this means the sounding parties are enabled to
determine the true position of their soundings, by measuring the angles sub-
tended between stations previously established upon the shore. Two
parties are engaged in the hydrographic part of the work, each being fur-
nicshed with the necessary assistants from the navy, and with vessels, boats,
&ec., belonging to the coast survey. These parties are engaged in their la-
bors upon the coast from April or May to November, according to the
character of the weather ; in the winter monlths they are employed in lay-
ing down upon their charts the results of the work of the season.

The triangulation now extends from Narragansett bay, Rhode Island, to
Cape Henlopen, Delaware, on the coast, and from the neighborhood of
New York to the head of Chesapeake bay, covering an area of about
11,000 square miles. The hydrographic surveys cover 5,600 square miles,
and the topographical or plane table surveys 4,200 square miles. This work
is represented upon upwards of 200 maps and charts, of various scales,ac-
cording to the nature of the work, from g5 t0 t5iypy; that is to say,
one foot in extent upon the map will represent, according to the scale used,
5,000 fcet, or 100,000 feet upon the earth’s surface.

The actual length of coast line, (including Long Island,) already deter-

mined and laid down upon the map, is - - 651 miles
Do. of the larger bays, rivers,and islands - - -~ 697 ¢
“I'otal of shore line, coast, bay, &c. - - =~ 1,328

Classification of the expenses.

The whole amount expended for the survey of the coast
from the uppropriation therofor, for the year 1841, was
$96,174 48,
1. Of this sum, the general cxpenses of the work, including
the main triangulation, compensation of all persons em-
ployed therein, instruments and books, and all cxpenses |
 mot enumerated in the items below, amouunted to - 832,671 09
2. The secondary triangulation, including compensation of
persons therein employed, 3 parties - - - 19,352 068
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3. The hydrographxc surveys, including the cost of repairs of -
the vessels, boats, &c., and allowances to officers for ex-

penses, 2 parties and 4 vessels - - - - $25459 16

4, Plane-table or topographical ‘surveys, including compen-
sation of all persons employed therein, 6 parues - . 18,692 67
96,174 98

——

The conclusions which are deducible from the preceding remarks may
be summarily stated thus:

1. Avallmg ourselves of the experience and practice of all European na-
tions, it is just to concludo that the survey of the coast can only be made
(if it shall be accurately executed) by a triangulation.

2. Conceding the ground that it isby a triangulation alone that exact re-
sults can be obtained, it may be shown, by a reference to the history of
similar works, that the methods pursued in exccuting the survey of the
coast of the United States are, in prmclple and in details, in accordance
with the best of those adopted by other nations.

WasuingTon, February 25, 1842.

[It in proper to atate that this paper on the connt survey was prepared hy Capt. Swift, ]

May 2, 1842.
. Present: Mr. Cushing, Mr. Aycrigg.
Ezamination of Captain Thomas R. Gedney.

. Question. Are you an officer of the navy ?

Answer Yes.

2. Question. Are you now employed in the coast survey ; and if so,
since what time and in what capacity ?

Answer. I have been employed in it since October, 1834 in charge of
one of the hydrographical parties.

3. Question. How many of such partics are there ?

Answer. Two. The other is commanded by Lieutenant Blake.

4. Questlou How many persons, and what vessel or vessels, are em- /
ployed in your party ? :

Answer. Last year I had two vessels, the schonner Jersey and the bng‘/
Waushington, with, I think, fourteen officers, all told ; aud, I believe, thirty-
two seameu and forty four boys. 'T'his amount of force was-necessary.

5. Question. What surveys have you made since October, 1834?

Answer. I have been engaged in making soundings. . I commenced in
Fire Island bay in 1834 5 then the outer coast of Long | Island, in 1835, from
Fire island to near New York; then the harbor and bay of New York
and to Montauk point, along the outer coast of Long Island, in part of 1835 .
and in 1836 and 1837; in 1838 and 1839, from Fisher’s island to Black
island and Point Judith ; in 1840 and 1941, on the coast of New Jersey, as
far as Egg Harbor. These soundings include also all the inland navigation
from Fire island to Egg Harbor. In addition to this, in 1841, 1 performed
a piece of detached work between Cape Henlopen and Capc May.
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6. Question. ITave you completed the soundings along the whole extent
of coast from Point Judith to Egg Harbor?

Answer, Yes.

7. Question. Are those soundings, as verified by you,in a condition to be .
pubhshad> ‘

Aunswer. Yes.

8. Question. Do you make any astronomical or other observations on
the coast ?

- Answer. No, except so far as may be needful to keep my own time.

9. Question. Have any views of the coast been taken by you or from
your vessels?

Answer. Yes. Mr. Farley has taken a panoramic view of the whole of
Long Island and of all the light-houses wherever I have sounded. We
have taken no other views, except of the entrance of the new channel in
New York harbor.

10. Question. Is the coast of Long Island an easy or a difficult one ?

. Answer. I think it an easy one myself.

11, Question. What is the chief occasion of wrecks on Long Island?

Answer. When vessels are running in, and are caught by a heavy south- -
easter, it is difficult to get out, from the trending of the two coasts of Long "
Island and of New Jersey, and the current setting from New Jersey coast,
by reason of which vessels, being thus embayed, are apt to be driven on
shore.

12. Quesuon. Have you sounded Jamaica bay ?

Answer. Yes,in 1835.

13. Question. What depth of water did you carry into that bay ?

Answer. Six feet at low water, eleven and a half at high water, in com-
mon tides. At the present time, the depth at low water is seventeen feet.

14. Question. Would not the knowledge of the actual depth of the water
in the channel leading into Jamaica bay be useful to a vessel which was
unable to claw off the coast?

Answer, Yes; it might preserve a vessel from being stranded.

15. Question. What amount of repairs of instruments have you had
done at the office of the coast survey ?

Answer, 1 cannot say.

16. Question. Have you had other repairs done elsowhere ; and 1f s0, by
whom, and to what amount ?

_ Answer. 1 have had repairs done for our, or my, party, the last year, to

the amount of forty or fifty dollars, by Mr. Montandon, and by George
Blunt, of New York, it having been convenient to have this done on the
spot there.

17. Question. How far inland do any of the points extend which you.
have used, as fornished you by any of the triangulating parties?

Answer. Some of them have been from ten to twelve miles inland.
They were used for measuring angles from the vessel and from different
points.  The points which I occupied for measaring were generally on the
- coast, within a quarter of a mile of the beach.

18.- Question. Please to describe your mode of proceeding in this re-
spect,
pAnswer. I have three officers on shore, at three different stations, with

a sextant and a walch each, and a boy with a spyglassalso to each station.
I then am anchored or lymg to off shore in my vessel. I make a signal
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in ‘the morning, when I .get under way, to commence work,IknoWing"that_'-
~ the men are at their stations by their hoisting a signal flag for that pur-
pose. I commence by running up a signal ; so soon as the signal starts
from the' mast head, the officers on the shore measure the angle betwgen -
the brig and one of the stations, and the officers on board the brig, two of
them, thenr measure each of them an angle between the stations on shore,
s0 a8 to give in all five angles; each officer, as well on shore as on board,
marking the time, to see that they agree. Meanwhile I am taking my
soundings, on the change of which the siguals are repeated and new angles
taken as before, In these observations I consider the vessel as a fixed
point. This system of operation I have been able to carry out as far as
twelve or fourreen miles seawards, which is the greatest distance I have
gone. I can see the land inland about ten or twelve miles {from the shote,
along that part of the coast sounded by me; but if the land were higher
the distance seen would be much greater. ' . E

19. Question. Did you sound the new channel, commonly called Ged-
ney’s channel ?

-~ Answer. Yes. o -

20. Question. Would you have been able, with' the ordinary facilities
for sounding, to ascertain that channel, without the previous triangulation
of the coast ? , - \

- Answer. Yes; I could have buoyed it out so far as to make it'equglly
useful to navigation. R

21. Question. Is the knowledge of that channel of great importance ito
the shipping of New York?

Answer. [ think it is. -

22. Question. Could not a master of a vessel, when employed off the
harbor of New York, with such information as a good chart of the harbor
would furnish, run his vessel in with tolerable safety by that channel ?

Answer. Yes.

23. Question. Do you know any reason why a chart of that chanunel
has not béen published ? ' N

Answer. I do not know any, unless it be that it was not ready. Mr,’
“Hassler has charge of that; I have not. '
© 24, Question, When did you sound out that channel ?

- Answer, In 1835. L

25. Question. Is not the channel as good *now as when you first sound-
edit?

Answer. Yes; I sounded it again last year, for the purpose of ascertain-
ing thé fact, and found it so. : . ,

26. Question. Is the line of the coast, where examined by you, fixed or
subject to change? ' : .

Answer. The bench itself, at the mouth of small inlets, is- subject.to
change, with severe gales of wind. . o .

27. Question. Is the topography of the country within the coast of any’
importance to navigators? . S

Answer. It is not, except for four or five miles, or where there'is” any
remarkable eminence or other object inland. - o

28. Question. Is it customary to lay down the topography of the coun-
try-on the charts of navigators ? N )

Answer. I have never seen it in any charts except of islands. In charts
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of the West India and other islands it is sometimes given; but m these
cases it is not necessary for purposes of navigation.

29. How long do you continue soundmg, one year with another ?.

“Answer. 1 generally commence in Muy, and ‘leave off early in No-
vember. ,

30. Question. Are you able to keep up with the triangulation?

Answer. Yes; and I have been in advance of the plané-table parties.

81. Question. Are the plane-table parties necessary 10 the soundings ?

© Answer. Yes.

32. Question. If you had occasion to sound at a greater distance from
the shore than 12 or 14 miles, how would you proceed ?

Answer. Ishould employ small vessels, anchoring them to serve as fixed
pomts or it might be done by means of chronometers, starting {rom some
given or known point.

83. Question. What proportion of the year, and of the day in each year,
have you been able to inake your observatious, and carry on the work ?

‘Answer. The answer to this question is anncxed in paper marked A.

34. Question. Have not your operations along the couast oither corrected
errors in printed charts or added many new and more complete sound-
ings to those heretofore published in any chart?

Answer. I believe they have.

- 86. Question. Do you know any reason why the soundings taken by
you should not be published ?

Answer. I do not.

Monpay, Muay 2, 1842,
“ Present: Mr. Cushing, Mr. Aycrigg.
Ezamination of Lieulenant George Blake.

- 1. ‘Question. Are you an oflicer of the navy, employed in the coast sur-
vey,; and if so, in what capacity, and since what time, aud on what part
of the coast?

Answer. [ am a lieutenant in the navy, and have had charge of & hy-
drographical party from 1835 to the preserit time; I have been in Long
Island sound aud Fisher’s Island sound, and in Delaware river and bay.

- 2! Quiestion. What vessel or vessels, and what number of officers and
men, have you under your command ?

‘Answer. My force has varied very much ; 1 had last year the schooners:
Gallalm and Nautilus, with niue officers and forty-one men,

- 3, Question. Have you been cugaged in the outer or the inner waters?

Answar The inner altogether.

" 4, Question, What proportion of instruments have you had made or re-
paired at the office in Washington ?

. Answer. T have seldom had any sextants or glusseq repaired there; but.
a large part of the drawing instrursents have been made there, to the value
or cost of say 8500 at any private establishment, that is, during the whole.
time I have been in the survey.

5. Question. Have any views of rocks, shoals, or othér dangerous places,,
been taken from your vesscls? A

‘Answer. No; views have been taken of all the light-houses.
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. -6. Question. Have you,in the examination of Delaware bay, discovered
any great errors in the supposed location of any shoals? B

Answer, ‘Yes; very great..

7. Question. In what cases ?

Answer. In that of Cross ledge, especially; but there is no proper
chart of Delaware bay ; the only one extant is a mere rude sketch. The
error in the case of Cross ledge was four miles, I think. oo

8. Question. Is it not important that these errors should immediately be
made known, and a correct chart of the bay published ?

Answer. Yes, undounbtedly. '

9. Question. Do you know of any reason for withholding from the'pub-
lic a knowledge of the soundings.of Delaware bay, as far as verified by

onp
Y Anpswer. I know of none.

10. Question. Can a topographical map, so constructed as to give in de-
tail a full and self-explaining picture of the country, that, with the map
before the eye, the military operations may be properly judged and guided
in the cabinet, be obtained, in carrying on the coast survey, without add-
ing l%reatly to the cxpense, and materially delaying the execution of the
work ?

Answer. No, it cannot.

Monpay, May 30, 1842.
Present : Mr. Mallory, Mr, Aycrigg.
+
Mr. W. J. Stone’s examination.

1. Question. Map marked exhibit C being shown, witness is asked if’
he recollects the map.

Aunswer. Yes, ‘

2. Question. Who engraved the map ?

Answer. I did. .

3. Question, Is that an exact copy of the original sent to you from the
House of Representatives?

Answer. 1t is, ,

4. Question. How long did it take you to engrave and print this map ?’

‘Aunswer. In from seven to ten days it was fully executed and delivered:
to the House. '

5. Question. With what person counected with the const survey did you -
communicate at the time you engraved this map ? ;

Answer. Mr. Hassler, I called on him, and had a conversation on the
subject. : ‘

6. Questioh. Exhibit B being shown and examined, he is asked if that
in an impression from the sawe plate. :

Answer. Yes. .

-7, Question. Will you please to examine exhibit B, and sec if there is
any difference between this and exhibit C?

Answer. The only difforence that I can perceive is, that another scale has
been putin the place of the one engraved by mysell, which was copied from.
the original. ' o ’

8. Question. In what manner was that alteration made ?
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. .Answer. By cutting out the erigraved scale and inserting one ‘with the
pen.  The engraved. scale on exhibit'C ‘is 3 inches to the mile ; while the
scale inserted with the pen is y52.. th, being, in fact, 6 inches to the mile,
instead of 3. ' o

- 9..Question. Huve you the original extract sent to yon from the office of

the coast survey ?

Answer. I have. v

10. Question. Are there engravers in the United States competent 19
execute, faithfully and correctly, any work like that required for the ‘coast
survey? : ,

Answer. Yes; as well as itcan be done in any part of the world.

- 11, Question. What is considered a liberal salary for a good workman
Answer. About $1,200 per annum. '
12. Question. Is there any difficulty in getting good copper in the United

States for engraving purposes? ’

 Amswer. No difficulty whatever. :

13. Question. How long will it take to engrave the map of the harbor
of New York, and what will it cost?

Answer. | cannot answer without examining the chart.

The chairman then gave Mr. Stonea note to Mr. Hassler, of the follow-
ing tenor, as near as remembered, viz: requesting Mr. Hassler to permit
Mr. Stone to examine the manuscript chart of the harbor of New York.

The committee then adjourned.

THursDAY, June 2,1842.
- Present : Mr. Mallory, Mr, Cushing, Mr. Aycrigg.

William J. Stonein cxaminalion.

1. Question. What is your business and residence?
Answer. [ reside in Washington, and I am an engraver.
. 2. Question. How long have you followed that business here ?
Answer. From twenty-three to twenty-four years.
3. Question. Have you been accustomed to engrave mapsand charts?
"Answer. Yeg; that has been my chief, and-is, at present, niy only busi-
ness; I haviag abandoned other branches of engraving, to devote myself to
that.
4, Question. Is there any difliculty in procuring competent map en-
gravers in the United States? ‘
. Answer. None. .

-5, Question, Do you know of any special superiority of German en-
graversover those of ths United States?

Answer. No; I consider the American workmen better, cleaner, and
more rapid. _

8. Question, Please to iook at the map hereto annexed, and marked A.
William J. Stone, and state whether it is the original map sent from the
Heuise to you,and from which you engraved the map of Newark bay, as
anentioned in the first part of your testimony. C

Answer, It is.

7. Question, What is the scale on that manuscript map ?
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Answer. Of three inches to the mile, as on the map I'engraved.

8. Question. Annexed is a map -of Cape Cod, (marked B, Williani ¥
Stone:) did you engrave that?

Answer. Yes

9. Question. How long does it take, in your establisliment, to eugrave
such a map ?-

Answer. About two months.

10. Question. What are the dimensions of that map ?

Answer, Thirty inches by thirty-six inches,

11, Question. When were you summoned by the committee to. attend
and be examined ?

Answer, Ireceived Mr. Mallory’s letter on Monday, the 30th- May and
attended that morning. ~

12. Question. Was that the first nmmallon you recewed on the subject ?

Answor, Yes,

13. Question. Have you had prevmusly any conversation with any mem-
ber of the committee on the subject of the examinnlion?

Answer, Never, of any kind whatever.

14. Question. Had you any knowledge of the purpose for which you
were summoned ?

Answer. No. ’

15, Question. Did you, as ‘requested by the committee, call on Mr.
Hassler, and present the note of the chairman ?

Answer. I did.

.16, Question. What occurred ?

Answer. The interview was so disagreeable, that I would rather not
describe it, unless it be insisted on by the committee.

The chairman therofore propounded to the committee the following ques-
tion ;: Shall Mr. Stoue be required to state what occurred in his interview
with Mr. Hassler ? and it was determined in the aflirmative—DMr. Mallory,
Mr. Aycrigg, and Mr. Cushing, present, and voting. -

The question being again propounded to Mr. Stone, he answered as fol-
lows :

I went to Mr, Hassler’s oflice, and knocked at the door. A serva&nt
showed me into his room, and asked me to sit down, and in a minute or
two Mr. Hassler came in. I then handed him Mr. Mallory’s letter. M.
H. reaq it, and immediately fell into a vialent rage, and swore that I should .
not see the map, neither should the committee have it.  After much rude-
ness and violent langunage, both towards the committee and me, Mr. Farley:
came in, aud Mr. H. handed him the letter. After some further conversa-
tion, Lieutenant Page came in, and Mr. H. showed him the letter, and fur-
ther conversation ensned. At leng1h Mr. H. permitted me to examine the
map, which I did ; and on my departure, he handed me a letter for the
chairman of the commxttee, which I delivered to Mr. Aycrigg. This letter
is annexed, and marked C, F. Mallory. '

17, Quesnon How long would it take to engrave such a map, and what
would it cost ? '

Answer. It would require about a year, I think. There are eli ht plates,
each of 224 by 324 inches, making 5,912 superficial inches, which, at 3
cents per inch, would be $177 36, for the copper ; the pngraving, the sum-
-of $4,132. This estimate is given for the execution of the work in the best:
and most accurate manner, understanding that the parallels of latitude and .
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longitude, with their subdivisions, are marked in by an officer of the sur-
vey, and the engraving is to exactly correspond with the same, which
must ensure an accurate chart. I have made a liberal estimate, to enable
the engraver to enter minutely into detail, and to do justice to himself and
to the Government.

B ]

Wasuinerox Ciry, Murch 23, 1842,

 S1n : Among the questions put to me in the committee’s meeting, there
was one, at least, which appeared much insisted upon, and by circumnstancés
was rather discussed than answered.

It seemed to put in doubt the propriety of the journals, and other works
of the coast survey, to remain in the coast survey office, and requesting
them to be delivered to the Treasury Department for safety. I will here
supply more distinct answers. .

1. This oftice here is one of the oflices of the Treasiry Department, ex-
actly as much as any of the rooms in the Treasury building itself.

2. The extension of the Treasury Department works has obliged to have
a number of other offices out of the 'yet unfinished Treasury building prop-
er, 8o is this office. . ’

. 8. The foreign standards of weights and measures have just now been
transported from the Treasury building to this office, for their more proper
and more appropriated safe keeping.

4, There are three houses, adjoining each other, rented by the Depart-
ment, two at the expense of the coast survey, anid one at the expense of
the weight abd measure works and the foundry establishment, besides its
access to the street,

- 5. The total of the buildings adapted themselves so peculiarly to the use
of both works, that no building in the city eould, in any way, equal the
conveniences they afford, by their present distribution. '

6. Various arrangements have been made, at public expense, as well as
at the expense of the owner, to adapt them the better; one story was ele-
vated, to procure drawing rooms superior to any I know of; for better se-
curity, the roofs have been slated ; and, in general, every arrangement made
for convenience and security, :

7. In every one of the three buildings, which counect all through with
one:another, two persons at least sleep; these are assistants, cletk, work-
men, and I myself, so that the buildings are well watched all night. -

8. The maps and many other valuable objects,are placed so that even in
the extreme case of fire, they would be saved with the greatest ease.

9. The whole of the coast survey work must, in all cases, and at all times,
be of the easiest access, nay, present, during the whole time that the work:
is going o, still more so than in any other office such may be requnired.

10. In requiring place in the Treasury building only to deposite the for-
eigh standards, which had been expunged from the State Department to
the. Patent Office, where they were exposed to damage, I could not get a
well appropriated place for want of room. \ ,

11. The lower vaults of the Treasury building, where I got a place to’
deposite the weight and measure standards, packed up and not yet sent offy’
could not but with difficulty be got, and such an one would not do,
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because of their not being sufficiently dry aud aired for paper, the maps
especially. would be utterly destroyed.

12. To displace the works from the office would be laying great impedi=
ment in the way of the work, and expose the parts deposited to'dilapida-
tion and aduse. ' . .

18. Every time that a certain systematically full part of the work, between
two base lines, und two astronomical statious, will be executed, a full report
will be made, and it is hoped published by Cougress, which will rest that
part forever, and then the documents of that part may be placed into some
specially selected place of deposite, as original record, but until that time
they must remain in the oflice in which they originate.

*  14. It would be the most offective mode of clearing up any subject what-
soever, that may be desired, and come in .question, if the committee would
be so kind to come over to the office, which is so near the Capitol, and visit
all the parts of the worlk, as they are in activity, and constantly in evidence
for every visiter. '

, F. R. HASSLER.

Hon. F. MaALLoRY,

Chairman of the Select Commitlee

of Investigation of the Coast Survey.

Wasuingrox Crry, Murch 30, 1842.

I must add ‘a more detailed answer to that question which asked me
“ How I would proceed in the Southern coast, where marshes, woods, &e.,
presented peculiar impediments ?”> 1 answered to it: ¢ By mixed astronom-
ical and geodetical observations.”” This question was followed by that:
« Is that not more or less the case with all the coast survey ?”’

This question showed -that the nature of the scientific principles to be
appliedand indicated by myanswer wereunknown. Imustthereforeexpluin :
what is:callod, in mathematical practice, Mixep astronomical and geodet-
ical observations, is, when both these elements concur in the same indi-
vidual determinalion ; this is the case in the application of a problem of
practical mathematies, which I have applied in Switzerland and in this
country, on Weusel mountain, (to the full knowledge of my assistants,) to
obtain the junctions of my works of 1817 with those of 1833, in the begin-
ning, when I had not yet a new base line nor sufficient angles; it was
equally successful in both cases. 3

It consists in “one goedetic line heing given in position and length, the
latitude of either point being known, the latitude and the angle, the line
subtends from a third point, being observed, together with the azimuth of
cither end point, to determine the place of observation.” From such a
result new connexions are then opened further onwards; other similar
problems may be mada.

This is what I was beginning to express when [ was ‘stopped, under
the denomination of entering into arguments, which Mr. Cushing refused
to hear. - ,

That I should expose it from its olementary principles, is what I am
sure the comimnittee cannot intend, because it is a problem which, joining -
both branches of scieuce, would require long deduections of principles, al-
most an elementary work, for persous not acquainted with the science.
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Intriapgulation, the two kinds of observations, astronomical and gaodet-
ical, are disconnected ; each operation is separate, and they are only com-
pared to draw conclusions upon one another, for a new, different result,
required to place the survey in general to its proper place upon earth ;
therefore the astronomical parts are only made at a few properly selected
places, and .with general/ views for the work, not for details, like in the
other cage, as I have stated in my answer to question 5, article 3d, of my

report of December 2, 1841,
F. R. HASSLER.

L

Upon the question ofﬁmz'latz'on of the works for the survey of the coust.

WasninaTON, April, 1842.

» 1st. The limitation to any determined distance from the coast would
require that the mountains, which are indispensably necessary for the sta-
tion points of the survey, be within that distance.
. 2d, This is well known not to be the fact, therefore also the limitation
not-adapted to the nature of the country, thence this limitation would be-
come impossible to be observed, if ¢ven decreed. .

3d. If even smaller elevations were found within these limits, which it
might be said fit to substitute instead of the greater ones, it would be im-
proper to use them otherwise than so as they are used now, namely, for
secondary triangles, and the plane-table operations.

4th, These smaller elevations from their too great proximity would occa-
sion triangles by far too small to give the accuracy required for the con-
nexious of the work. v

5th. The multiplication of the triangles would evidently also require a
much greater length of time to execute them, because every one of them
would require as much time and trouble as one of the large triangles,
which might cover six or twelve of the small ones. '

6th, With this increasing of the operations the necessity of cutting through
woods, &c., increase actually in still greater proportion as the triangles
themselves, and these cuttings are one of the great difficulties of the work.

7th., Such sinaller triangles are even much more tedious to make properly
than the large ones, therefore they consume each more time, and of neces-
sity retard the work, by limiting ‘the greater strides which the freedom of
work at present admits.

8th. Upon the limitation of the work only in the lopographical part,
the same reasoning applies as to.the more extensive operations ; the inland
bays, rivers, creeks, &c., which are navigable, are all so winding and very
often hid in hardly approachable marshes, that to {ollow them, which often
would be fully impossible, would necessarily take up much more time
thaun to survey them by the gencral survey of the whole topography of the
neighborhood.

9th. How far therefore this topography shall, can, or must, go, it is as
impossible as improper to_determine beforehand ; without the special ref-
erence to any given lacality nothing can be said about it in general terms.

1oth. This reference to any given locality can ouly be decided by the
operator upon the spot, and the special superintendent of the worl, as has
always been done hitherto. , . .

11th. The topography has hitherto never yet been carried {urther than
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the proper aimjand.the principles of the work require; on the contrary, in
several instances, an extension of the work has been- epecmlly desired.
~12th. Any idea of limitation and distinction between the different parts
of the works would never be understood by the uninformed people with
whom the operators in the work must come in daily contact.

13th. Thence would result, that any owner of land, upon ‘which an
operator in ‘the survey would have to go, could explam this limitation to
his faney or interest, and attack him, drag him to Jall aund otherwise ex-
pose him to insult and ill-treatment, at his own option, as has been too
often the case already.

14th. That-even this accessory incident causes-much loss of time, and
forms an actual retardation of the work, is se/f-evident.

15th. The topographical part appears by experience to be that least ob-
jected to by the inhabitants, to judge from the manner in which the ope-
rators have been received, in comparison with the difficulties that have
been laid in the way of the other parts of the work.

16th. In general, a limitation to three miles from the coast, as has been
talked of, is a virtual abolition of the work itself, as well from the side of
the natural as the moral difficulties it would suscitate, and the impossibility
of giving to the work the required accuracy, nor would any other limitation
be less injurious.

F. R. IIASSLER.

W asniNeron, May. 30, 1842.

Sin: The unprovoked insult offered to e, by sending the engraver
Stone to me to inspect the work of the coast survey in the map of New
York, is too much, as well for the powers of the comnmtee, as for the
feelings of an honcﬂ man.

You know that the maps of the. coast survey caunot be engraved but
in the office under my owu inspection. You know that the map in ques-
tion is already cut up in plates, two of which are uuder the engraver’s
hands, nearly finished ; two others just beginning ; for two more the draw-
ing is- nearly finished ; uud two more are half finished drawings,

You know. that the engraver Stone is in no way qualified to do such work,
nor that I could be made responsible for auy of his doings.

Hence you cannot otherwise but conclude that the measure you begm
is destructive to the wark, therefore to the executiou and expenses hither-
to ineurred, therefore diroctly opposite tothe aim professed by the coms
mittee to favox the coast survey work.

No maun can expett that I, who am answerable for the work, could be
compelled to give the final execution in the hands of a man in whom ¥
bave not the slightest reason to have any confidence whatever.

I consider the sending of Stone to inspect my work, us he surd first,. a9
an. ynmerited insult, and 1 am certain that every mewber of the com-
mittee, placed in my situation, would consider it so.

Wlth best respects and good wishes, your obedient servant,

F. R. HA‘SSLER

Hon. Francis MaLLory,

Chairmanof the Comimnitiee on the Coast Survey.
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Wasninaron Crry, June 3, 1842.

Sir: Mr Mallory having communicated to me’the questions addressed
fo me in-the committce, with my hasty answers at the time, according to
the agreement, in order that I might add to my answers the explanations
and extensions whicl they require, 1 have made the proper additions and
remarks, and added to them soine papers, (copies,) which [ had given in to
the committee at some times intermediate, with nearer particalars in some
instances, ' . ' :

Mr, Mallory, chairman of the committee, being now absent for a fort-
night, as he said, I take the liberty herewith to addross to you. the papers
resulting from these additions, for the use of the committee, most likely
best to circulate among the members, to cause as little delay as I can in the
labors of the committee, to a final close, which would be desirable, to en-'
able me to go to the field worlk time enough for my plans or projects of this
season. _

I suppose Mr. Stone will have made his report upon his ezamination of
the manuscript map of New York, for which he has been sent to me in the
name of the committee.

Mr. Mallory has also informed me that I should not leave here, because
the committee would call me up in examination upon the works of the
weights and measures. I, therefore, am now waiting, and like always in
readiness to answer also upon this part of my works.

I have the honor to be, with perfect respect and esteem, sir, your obe-

dient servant,
F. R. HASSLER.
Hon. 1sasc E. HoLmes,
Member of the Commitlee upon the Coast Survey.

Additions to the answers of F. R. Hasslerto the questions of the Select
Commiitlee for the Coust Survey, Muy, 1842,

To 1 add : By my contract with the Government, I am bound to deliver
nothing of the worlk but to the Government or its order, that is,the Treas-
ury Department, with whom-my contract is made. It is therefore through
that medium that all publications, and whatever may have reference to
them are to be ordered, that dre to be executed by me in this respect,

To 2 add : But they must, for that purpose, at the time of their applica-
tion for publication or otherwise, be reduced to the scale which their appli-
cation will require ; like that is always the case, no map. being published
go as it is surveyed,

To 3 add: Itis evident in principle that the map of harbors must as well
surveyed as published upon a much larger scale than those of a mere run-
ning coast.

To 4 add: It is necessary on the part of the Government to take proper
measures to give, with the publication, gnaranty to the publie, for the
authenticity of all that is-published. (See answer to question 5 in my re-
port of December, 1841.) _ _

To 5 add : But the publication of the Delaware is of much more pressing
importance. '
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~ To 6 add : -But this cannot be done until a full system of main triangu.
lation betweén two base lines is completed. * :

To 7. Because this was not a requisite in the case ; the points used were
all only detail points. What'may be proper to be quoted of matheimatical
data, belongs to the general account of the work.

To 8 add: Myémpers upon various subjects relating to the survey of the
coast of the United States, in the philosophical transactions of Philadelphia,
2d volume, new series, 1825, which are in duplo in the Library of Congress,
give full account of these parts; what may become necessary to add after
the present work, has to await its proper time. (Remark:) The word
measuration is, in all these articles, used entirely against its sense in the
science.

To 9 add: Nor is this proper to be done but at an appopriated distance

from the first base line, and astronomical station of some amount propor-
tionate to the work whicli is to be grounded upon it.
. To 10,11, 12, 13, add: "These stations were not exclusively astronomical
stations ; the astronomical observations were intended more for prelimi-
nary determinations at the begiuning, to guide the work, and to take ad-
vantage of the presence of the assistants, who were all present, to intro-
duce them and to exercise them in this kind of observations. The main
aim of these slations was the determination of main triangulation points.

To 12 add: There also a solar eclipse was observed.

- To 14 add: Upon the station of Weasel mountain all the meaus for as-
tronomical determinations and azimuths, were nuited, and a regular sys.
tem of these observations executed, with its appropriated combinations,
upon peculiar methods, which I made and prescribed, and which sueceeded
1o satisfaction. The isolated observations of tho preceding stations were
of course reduced to this by way of comparison,

To 15 add: Those of 1817 were measured only preliminarily with the
chainj still the verification proved very satistuctory, us the triangle results
and the measurement diflered less than 8 inches in about five miles. The.
Dase line of 1834 was measured with the mjcroscopic apparatus, and exy
actly so as described in the papers of the philosophical transactions of 1825,
quoted above. -

To 16 add : From a point southeast of the light house, towards the sea,
upon the sand along the sca eastwards, the points are marked by square-
hewn red sandstone, of near four feet length, fixed solid in the ground.
(See my 3d report, May 8, 1835.) ,

" T'o 17 add.: The end points of these are mnarked by hollow cones of stone
ware. . '

‘I'o 18 add: It was, of course, proper to take advantage of this element
on hand, to start thé work wore rapidly in 1833, by using determinations.
grounded upon these bases, so much the rathor as they had proved exact;
the use made of them in 1817 appears in the schedula of the triangulation
which I banded in to the 'Freasury Department in 1818, n

To 19add: The remark to 6 applies here most forcibly, and upon a'larger *
‘scale ;. sugh, un account is to be givon only wheu two bases are joined. I
did it on a small scale in 1818, hecause I had, by way of precaution, meas-
ured two bases near each other, (see the reasons in my printed pupers above
quoted.) Now, in the renewed work, this nust be done ouly wlien another
latge base line is measured, by the samo meaus and methods as that on Fire
Island beach has been, and at a distance from that, in proper proportion

4



50 ‘Rep. No. 43.

with the extent to which the survey shall reach. There is a lupsus calams
in the statement of my answer. ' '

To 20, 21, and 22 : For concealing. But it would be of no iise whatso-
ever 1o any body except copyists, who would, by abusing the public prop-
erty in the work, degrade it. It would be, therefore, an expense not
only useless, but-very detrimental. It will, besides, all appear in the ac-
count referred to in the addition to 19; in fact it would be highly improper
to do it, before the publication of the miore extensive system, of which it
shall form'a part in proper time. There is however no concealment about it.
To 23 add : It is the duty of the Government to let no parcelling out

possible, under penalty of seeing the Government’s own work ultimate-
iscredited; such a desire cannot be fairly entertained. ‘
To 24 add: This quality of being official is absolutely rcquired to give
‘confidence to the public, therefore security to the navigation, (see ques-
tion 5, in my report of December last.)

To 25 add : When the account of the modes, and of the means to their
execution will be joined to them, which can be done only after a certain
full system between two main hases, can be presented to the public.

To 26 add : Unless flagrant falsification, which men of science would
discover immediately in tEe account rendered of the work, but in the map
alone there lies, no such verification, therefore also they are not admitted
as any proof of the work ; notwithstanding that in common habit, in the
aoffices here, this is not regarded, nor any account of the mode of operating
is asked.

To 27 add : Just therefore the hasty publication of an unfinished work
has no value, '

To 28 add : Like stated upon question 7, which is in fact the same.

To 29 add: Where I expect to find a proper locality to measure one,
probably upon what is called Eastern shore.

“To 30 add : Unless circumstances should decide me to accelerate still’
more, on the ground of finding better locality, therefore larger triangles,
which would be more advantageous to join northerly from there the points,
now reached from the north. :

To 31 and 42 add: The secondary, plané-table, and naval partis, are
now (25th May) all out; how long I shall be detained by the circumstances,
I cannot know, as it does not depend of me.

To 33 add: That is no more than is fully compensated by the advan-
tages which it gives in the office part of the work, and the keeping in or-
der of the instruments of the coast survey, which is of daily occurrence,
in 'which my task is very much eased by it.

To 34 add: Without the constaht attendance to my works, at any hours
that can be used for them, my task would be positively inexecutable ; this
is‘evidently the state of the establishment, and the works produced.

To 85 add: That extra works and varieties occur in all works, is too
" well known to cxpect that every day shall be equal to every other day; my
easiest part is the field work. _

To 36 add : The ficld work is more agreeable, in the favorahle season,
than the office work; they are always anxious to go out as soon as they
cat.

To 37 and 38 add: These are sufficiently explained as for the fact,
byt it must be added here, that the spéaking disreputably and imimically
against the coast survey work in Congress, occasions ignorant men in the’

be
ly
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country, who read these thmgq, to lay impediments in the way of the work,
and to ill- treat us, which is a great loss to the Work, and its economy.

To 39 : It is well krtown that the accidental circumstance of the axhaus-
tion of the old appropriation, and the delay of the new oune, have kept all’
back to the end of May, in 1842, and that I remain even after that. I ad--
vanced money to assistants to enable them to, go out, only.8350; but if the
attacks had not been made upon me, as well known, 1'would have pre~
vented all stoppage, as I did three times in the beginning of the work, but
under existing circnmstances it was not proper for me to advance my cred-
it as I did in those cases, and also before in London.

To 40, 41, and 42, add: The main triangulation determining large dls-
tances wnh gre'tter accuracy than the secondary triangulation, it serves as
element and groundwork for the latter, which, in consequence of the accu-
racy of these elements, can proceed ontside of the limits of the main trian-
gulation for a certain dlstance without losing seusibly in accuracy.- But this-
has its determined limits ; the main triangulation has always kept near
enough to the other parts of the work, not to expose it to any loss of accu-:
racy, detrimental to the use made of the secondary triangulation. .

To 44 add: This namely means that, in this place and time, both trian-:
gulaiions must come up together, aud then the field of operation -is open..
in all directions.

To 44, 45, 46, 47, 48, and 49 : I'should desire very much that, by the:
time the work is in that state, more extensive means might present .them-
selves, approprlated to the exigency of the case that may then be, but to
say any thing about'it, wounld be of no avail, and premature.

To 50 and 51 add : It must bo remarked upon these articles that, the
putting mo in jail at Mount Holly by a warrant of Judge Dayton, of Tren-
ton, given npon the oath of a elergyman of the name of Brown, who
swore his daumage was over $200, because I had refused to pay, at first:
presentation, instantly, a_bill presented to me by a, so called, Judge Hay-:
wood. for $25 damages, because I found it overrated and asked an impar-
tial estimate, to legitimate me to direct the payment to he made, (the ac«:
counlting otficer being ab-.ent;) thatsuch a circumstance, I say, I considered -
as neither decen! nor agreeable ; such acts go to the direct overthrow of tha.
work, the court concern following ; it cost both sides tiseless, but 1 had to
stand the disagreement, and the Treasury Department had o defend the
snit, which awarded the reverend Mr. Brown with dilliculty, as a highost
extreme, the $25 claimed, most of the jury voting first for $10, $15, or §20,
instead of the hundredth which he had sworn fo. It wus necessary to
stand this legal transaction in self-defeme-—-lhe documents upou it can be.
exhibited.

At Yurds the same impudence is now repcaled damages asked of more
than double the value, and impudent letters written upon it, &e.

Such things not nuly cost money, but have a tendency to give appre-
heusions upon the safety of our station points, and signals, to the great an-.
noyance of the worl. .

To 52 add: We have been obliged to make a special agreement with
the ownar of the tand of the station next after Yard, te avoid difficnlties if
possihle, by a contract for the use of the land for three years,

To 53, 54: I have habitually only one of the persans ongaged in the
work, at lower wages than assistant, to write the angles, not to take an‘as- .
sistant, at higher wages, away {rom a more important work; in this pecu~
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luu' instance at Yards, a friend was a great part of the time with me, who

ds.capable to assist:me, as 1 was sick; and: in- signalizirg;to:ascertain vxsx-L
bility: of distan stations, beipg aequamted with the country.: - -

TojE, 66:: 1t-is. very natural that in this, like in.every.ather :subject of
sg:mnce, or-knowledge, the acquirements and improvements aro gradual ;.
they develope:themselves as the occasion:for-them is given, and with-a con--
sidetable,'and proportional consummation of time: .80 much-sp, that even
in:Europe:this-bratich of, science is not so much spread,as it is pretended,
10.be already in this coantry, where it has never yet been employed.at all ;
for. the.- detached small surveys, made 8o abundantly,.do not come at all i m
comparison, nor-under the principles of science, which isabsolutely required
for such an exteénsive work as the coast survey, especially in the form and
in:the- iocahty of the earth in which it lies..

.tTo.57: These are not the exact words of my-auswer’; I answered, with
measured reflection, ¢ Stience is-no secret, but it. requzres g great deal of

] aludg/ ta acouire it.

-/T'0 88 The accusation of secrct, started agamst me, is ;most unfounded,
as my. assistants-will certainly aver.

To 59, 60,.61:. To explain nearer these three answers, would require -a
theomtlcal and practical treatise uponthe subject, which would be too long,
and not: appropriated Here,

" To 62: It would be presumptuous in any man, to name a certain. deter-
mifed fime; none would undertake it unlessthe had the accessory intention
to misleud. “(Seb my answer to question 13,0f the resolution of the last
Caugress session.) .Steady assiduity, and well guided exertions, will bring
it forward as fast as-the nature of the work, and'thelocalities of the country
will admit, ahd more can neither be expected nor obtained, by no means
whatsoever ; mathematieal principles and nature; cannot be bargnmed with.

. To 634 1t is. evident, that the- length is no determiping element of the.
work ‘because the hature of tho coast, and its indentures, etc., form the de-~
termmmg element, as stated repecatedly. -

.<To 64.: ‘This wonld cvidently have to he measured by the principles
stated.in the pxecedmg answer, and therofore-can afford but o very vague .
séule of comparison,; what I have said upon thatin my report. of last De-
cemlier, gives all the data, that can be given to a-man knowmg both,;the-
scictice aud the country,

<P 65 ¢ This'is an mdxvxdual expenence of mine, no doubt lhe detemn—
natious. charts, maps, &e., will vary amorxg one another.

“T'a 66,67 :. Need no addition.

o 68, .69, 70,:71, 72, 73, 74 : These quesuons go evxdenlly into dotails
of the: practical ‘pphcalmns of thoe wathematical principles, to'certain locali-
ties, whicll can be dlscussed onlv wnh the mup of these lqealitics before-
tlie cye. '

To' 71: donhue no angwer:1pon any quesuon.

To 75: I mus! add a more detailed answer to.that questlon which asked
me: “ How 1 would proceed in the Southern:coast, where marshes, woods,
&c., presented peculiar impediments ?”? [ answered to it by mixed astro-
nauucal and geodetical observations,”” . ‘This question was followed by that
«'Is that ot wore, or less, the case with all the coast survey ?”’ - ‘This quess.
tion showed, that the nature of the scientific prmc:ples 10 bp applied, and -
indicated’ by my answer, were unknown, I mnst therefore explain: what
is-called, in ruathematical practice, MIXED astronomical and geodetical ob-.
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‘ , :
«gervations, it is, when both these elements concur in the same individial
delermination ; this is the case in the application of a problem of practical
mathematics, which I have applied in Switzerland, and in this country, on
Weasel mountain, (to the full knowledge of my assistants,) to obtain pre-
liminarily the junction of wmy works, of 1817, with those of 1833, in the
beginning, when [ had not yet a new bnse hue, nor sufficient angles, it
"was equally successful in both cases.

It consisis in “ one geodetic line being given in position and length the
latitude of either point being known, the latitude, and the angle which the
dine subtends from a third point, being observed togetlter with the azi-
.muth of either end point, to determine the place of observation.”

From such a result hew connexious are then opened further onwards.

This was what I was beginuing to express, when I was stopped, under
the denomination of entering into arguments, which Mr. Cushing refused
-to hear. _ '

That I should expose it from its: relementary principles is, what [ am
sure, the committee canmyot intend, because it is'a problem which, joining
.both branches of science, would require long deductions of prmmples, al-
:most an elementary worlk, for persons not acquainted with the science and
its practical application.

In the triangulation the two kinds of observations, astronomical and geo-
.detical, are disconnected, each operation is separale, and thef are only
compared to draw conclusions upon one another, for & new, differant re-
sult, required to place the $urvey in general in'its proper place upon earth ;
themfore the astronomical parts are only made at n few properly selected
.places, and with general views for the work, not for. details, like in the
other case, so as I have stated in my answer to question 5, article 3, of my
.report of Decemnber 2d, 1841,

To 76 : The sccond base forms as much an indispensable part of a sur~
vey of a large extent as the first base. Thisisa puncnple 1n the science well
known by all accounts of lurge surveys,

To 77: (I had added) and corrected. This could, however, not be the
case for any great amount, in a well-condueted work, and a well-conditioned

-geries of large triangles.

There are other data-and results to be obtained, and considered, in such
a completed system of a work, which are well known to be deduced from
.it by the science, but which to trent here would require an elemeuntary,
-theoretical, and practical deduction, entirely out of place.

To 78, 79, 80, 81,and 82: These questions could be discussed long, with~
-out leading to any actaal practical eftoct, 'They are treated under the gen-
cral denomination of the question of limitations asked to be introduced in
:the work, in the paper already handed in, and here repeated, viz :

Upon the question of imitation of l/uz works for the survey.of the coast.

1. The limitation te any determined distance {rom the coast would re-
~quire that the mouutains, which are indispensably necessary for the station
points of the survey, be within that limited distance.

2. This is well known not to be the fact; therefore, also, the limitation
‘not adapted to the nature of the country; thence this limitation would be-
come impossible to be obsdrved, if even decreed.

3. If even smaller elevations were found within these limits, which, u;
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might be said, fit to substitute instcad of the greater ones, it would be im-
proper to’ use them otherwise thun so as they are used now, namely : for
‘secondary triangles and the plane-table operations.

4. These smaller elevations, from their too great proximity to euch other,
-would occasion triangles by far too small to give the accuracy required for
the connexion of the work.

5. The multiplication of the triangles would evidently also require a much
greater length of time to execute them, because every one of them would
require as much time and trouble as one of the large triangles, which might
cover six or twelve of these sinall ones.

6. With this increasing of the operations, the necessity of cutting through
woods, &c., increases actually in still greater proportion than the trlanglps
themselves, and these: cuttings are one of the great difficulties of the work.

7. Such smaller triangles are even much more tedious to make properly
.than-the Jurge ones ; therefore, they consume each more time, and, of ne-
cessity, retard the work, by limiting the greater strides which the freedom
.of the work at present admits. The improper increase of the expenses is
‘self-evident.
. 8. Upon the limitation of the work only in the topograplmal part the
.same reasoning applies as to the more cxtensive operations. The inland
bays, rivers, creeks, &c., which are navigable, are all so winding, and very
-often hid in hardly approachable marshes, that to follow them, which often
would be’fully impossible, would necessanly take up much more time than
-to survey them by the general survey of the whole topography of the neigh-
borhood.

9. How far, therefore, this topography shall, can, or must go, it is as im-
.possible as improper to determine beforehand without the special refer-
ence to any given locality, nothing can be said about it in general terms,

10. This reference to any given lorallty can only be décided by the ope-
vator upon the spot and the special superintendent of the work,as has. always.
been done hitherto.

11. The topography has hitherto never yet been carried further than the
proper aim, and the principles of the work require ; on the contrary, in
'several instances, an extenston of the work has been specially desired.

12. Any idea of limitation and distinction between the diflerent parts of
the works would never be understood by the uninformed people with whom
the operators in the work must come in daily contact in the field works.

13.. Thence would result that any owner of land upon which an opera-
tor in the survey would have to go could explain this limitation to his fan-
cy or interest, and attack himn, drag him to jail, and otherwise expose him
-to jnsult and ill treatment, at his own option, as has been too often the
case already.

14. That even this accessory incident causes much loss of time, and
forms an actual retardation of the work, is self-evidcnt as well as its ex-
pensiveness.

15. 'T'he topographical part appears, by experience, to be that least ob-
jected to by the mhabltants, to judge from the manner in which the opera-
‘tors have been received, in comparison with the difficulties that have been
laid in the way of the other parts of the work.

16. In general, a limitation to three miles from the coast, as~has been
talked of, is a virtnal abolition of the work itself, as well from the side of
the natural as the morul difficulties it would suscitate, and the impossibility
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of giving to the work the required accuracy ; nor would any other limita-
tion be less injurious. ' _ -

17. The shore line of a coast is never seen from a ship approaching it ;
the picture of the elevated laiid is what presents itself to the sailor; in this
he is guided by so much of the topography as can be seen at a reasonable
distance at sea, and’ this lies back in the country at distances which are not
determinable but by actual survey; thence the only rule is that which I
have followed, and long ago stated, namely : the ¢ topography must go to
the ridge of mountains which determine the heads of the coasting rivers or
creeks, or their passage through such mountains, what is called in France,
technically, ¢ le versant de la Vallie cdtiere,’ or ¢ le voisant de la cole)” '

Such it has always been understood and proved.

18. My rule of action, and guide in the work, must be my contract to
make the work ¢ /lonoradle and permanently useful, lo the nation :*’ the
way to obtain the aim must be left to me; if 1 was to be guided by any
foreign direction, except mathematical principles, some of my. assistants
might even rise up against me, refusing to do, what they might think to ex-
ceed my powers, and I @puld either have to dismiss them for such refusal,

- or the work would become impossible. .

19. Hitherto the work has proceeded in harmony, and with all good-
willing exertions on the part of every one; if such had not been the liber-
al action of all in the case, not half the work would be done, which hetu-
ally is doue.

21, The attempt to find causes for change in my arrangement, by the
resolution of the last Congress session, and the present committee, has al-
ready caused a great damage.

To 84: As I keep a regular journal every day, since 1811, when I left
Schenectady for London, for all the time that I am in public employment,
Ican give exact account of every event of any moment; here follows
therefore the extract {rom these journals, referring to this question. My
work in the officc has always been the most arduons and laboriots-task,
in the combination of the scientific methods, devising tho means, the cal-
culations, and all the manifold parts, of the administration, or direction of .
the works. Any man of science in this practical line will see that eastly.

Times of going to the field work, gnd returning from it each year, thus:

In 1832.

September 25, having received the instruments, I left Washington the
26th of September, at 8 o’clock, A. M., to recounoitre for the continuauce
of my works of 1817, towards the east of it; returned to Washington
the 31st-of January, 1833, iu the evening.

1833.

~ April 5,at 74, A. M., left Washington for the first beginning of actual
primary triangulation; returned to Washington the 3d of January, 1834,
in the evening. ‘
1834,

After having finished all the preparations and comparisons for the meas.
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urement of the base line, I left the 29th of -May, at 9 o’clock, A. M., hav-
ing made #flso stations; returned 21st January, 1835, in the evening.

1835.

Thete being much calculation to be made, and many arrangements, for
the organization ‘of the parties, the State of Maryland having offered
an arrangement to join the survey of that State with that of the coast
sarvey, 1 went out only at different intervals to recounoitre the country in
Maryland, and untilt Washington and the outer bays, accompanied by Mr.
"J. H. Alexander, of Baltimore, until late in the fall and winter, Details
could be given if needed.

1836.

The present office was established. 1 left 17th August, at 73 o’clock,
A. M,,and returned the 8th of January, 1837,

1837.

I left Washington 14th Juue, at 83 o’clock, A. M., and rcturncd at 44
o’clock, P. M., 5th January, 1838.

1838.

I left Washmgton July 19, at 8 o’clock, A. M., and returned 24th De-
cember, 1838, just at sunset,

1839.

I left Washington the 9th of June, at 7 o’clock, A. M., and retumed the
5th of January, 1840, beginuing of dark,

1840.

Ileft Washmgtou the 14th of Septen}ber, ut 8 o’clock, A. M., 1840, and
arrived again-at Washington the 20th of January, 1841, at 6 o’clock, P. M

1841,

I left Washington 29th August,at 10 o’clock, A. M., 1841, and returned
22d December, 1841, at night. -

This enumeration shows how the office work has increased since the
beginning, when the work was starting, and the elemeunts for it were first
collected in the field. In the further progressing state of the work, the cal-
culations, as well of myself, as of the assistants, the reduction into maps,
making of projections, to take to the field, for the topographical and hy- .
drographical works, their plotting and working out, required as much, and
in most cases even more work, from the assistants in the office, than out of
doors; so that indeed the going out for the field work is considered as real
relief, from the harder works of the oflice, as well for me, as for the assist-
ants. ¥or what relates to my assistants’ 2ime of going to the field work,
they must be asked themselves. :
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To 83 till 90, inclusive : There is some miswriting in some of my an-
swers to these fuestions. :

Instructions for sounding outside of Long Island and New Jersey shore,
from Block Island until Cape May, out of sight of land, and some interior
parts, given to Capt. Gedney, in 1841 :. : o

1. The soundings are to be extended in the lower part of New Jersey, as
far as the Gulf stream, which will be met there, at a distanee appropriated
to the wants of the approaches to the shore in navigation. ,

2. The return current of the Gulf Stream will*be met hefore, und perhaps
already something of an inner stream, which runs inside of this parallel to
the Gulf streamn, nearer to the shore, in the ore southern parts of the
coast, as a result of the contre-current ; it may be sensjble along the Jersey
coast, but along the shore of Long Island none of these will likely be felt.

3. These two inner currents will, in their places, have a tendency tolead
the sounding vessels off from their intended courses, so that account must
‘be kept of this circumstance in the sailing and the determination of the
points of soundingss

4. There will be found along the Jersey shore, near about the distance
where the land eeases 1o be visible, u sand bank, or beach under water,
which, when met with in auy place, it is proper to follow in its course, as
& special object. It will likely present more or less breadth and interrup-
tions by deep water similar to the inlets of the dry beaches of the shore.

5: As the ehtrances of the inlets through the dry beaches are of impor-
tance, it will be nacessary to determine il these two outer and inner inlets
correspond, and, in any case, to determine any best course of navigation
leading to the inles of the beaches through these openings or interruption of
this outside bar. They are much used by coasting vessels.

6. On the outside ot Long Islaud share such a bank is not likely to be, in
a similar manner as along the Jersey shore, but rather a deepening placed
somewhat similarly, but further from the shore, outside of which there will
likely be less depth again. :

7. In the offings of New York bay, where these two probable dispositions
.cross one another, great attention will be paid to the irregular changes of
the depth and the currents ; these latter will change with the time and the
different elevations of the tides, therefore also at different times of the year ;
perhaps some regularity may show itself in it, with the time of the tide,
which it will be of interest to ascertain. .

8. It would lead to clear up the question of the currents, if the direction
of the current of the ebd fide in the offing waus carefully followed in its
course, particularly in the times of the highest tides ; because, these will
always occasion temporary currents in dircctions, which depend on many
-circumstances of the winds, and the configuration of the ground under water.

9. In the part of the Jersey shore already passed over, the soundings
ought yet to be mmhiplied in several places by boats, nearer to the shoro
than the larger vessels can come; this joins with the investigation stated
above, of the beach nnder water or shoal bank, which longes the Jersey
shore, and the openings through it. In calm weather, passages-are well
practicable with boats, which may be sent off from the vessel attending to
them from the outside.

10. In the part of the soundings already done and falling in the map of
New York, the register map exhibits some omissions, which must be filled
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up first ; therefore, will be the first work to be attended to this spring, and
the results of them be sent into the office as soon as obtained; these are:

A. The low grounds of Communepa, at the west of the light-house of
Robin’s reef ; aronund Bedlow’s.and Ellis’s islands, they have in the lower
part only one line sounded through in a northerly direction, which is not an
actual channel, but the stcamboats pass through two different channels,
over the flat west of the light-house and east of the island, &c.; there are
docks at the two islands which are of constant use and even proposed for
public works, &c. These flats in general are navigated at high water in
different directions by small vessels ; it is thereforc nccessary to make a
regular, full, accurate sounding of the whole—the docks, channels, &c.—with
boats, directed from the vessel stationed at proper places, and determined
from the many triangle points of the neighborhood. ‘

B. The cove, calted the Great Kilus, at the southeast side of Staten
island, northeast of Princess bay, has an inlet practicable, at high water,
for small vessels, which occasions very often that many go in to shelter in
it ; it must be sounded with boalts.

C. The whole shoaler part of the Jersey shore, fropn South Amboy to
the Navesink, and the bay behind Sandy ook, must be sounded nearer in
shore, till to below 2 feet depth, even some inlets of the creeks, the bay and
harbor of Keyport, Middletown point, &c. Stcamboats and coasting ves-
sels frequent this shore ; it is therefore necessary and important to have the
detail soundings of it. . :

. D. The eastern part of Gravesend bay must be filled up with soundings.
in the same way.

E. The inlet of Rockaway and into the Jamacia bay has heen omitted
to be sounded, as far as it is practicable, towards the interior with small
vessels which frequent it very much, a part even admits larger vessels. It
will be proper to fill up that deficiency, and to go with a boat round in the
interior, to see how the low grounds, which are extensive and with marshy
bottom, are constituted.

‘The same is the case with the neighborhood, Hog Island inlet, and sev-
eral such places around ; nearer notice of them must be taken in the maps;
and by the indication of the low soundings, the end of the navigable part
may be indicated, in the same manner as that has been done in Great South
bay. : )

' %‘ In all these places it is proper to determine the two lines of high and
low water. -

G. In all the bay, the curreuts must yct be observed more particularly.

H. In all soundings the nature of the bottom is of course observed, and,.
in proper places, introduced in the maps or charts.

11. For the accurate determinations of the places of these diflcrent inte-
rior soundings, you will have to put up again the signals of the neighbor-
hood, which will be needed as fixed points, to determine the position of the

* vessels and the boats from them.

12. To determine your position, out of sight of land, you will always
take your departure from a point yet in sight of some well-determined
stations, and get, by observation upon four or five points, the means of
verification by independent data, for the more accuratc determination of
this starting point.

13. From such points you may then proceed in a regular, uniform
course and direction, determining the rate of going of the vessel, and keep~
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ing account of the time elapsed since the starting from the point of depar-
ture to all the points at which you wiil take soundings, by which you will
be able to make an estimate of the position of such a place, and all the
‘points under way at which soundings have been taken ; whenever occa-
sion presents itself, you may verify your work by retracing the route back--
wards, determining again the point of arrival, within sight of the same, ov
-other convenient, well-determined points on the shore, determining- the
place of arrival in the same maunner as the point of departure has been.
By keeping account of thesc forward and return courses, by both the log-
-and the titme of the chronometer, with a first free deterniined rate of ve-
locity, you may, by this comparison of the two double results, get an in-
-sight into the eurrents, if any, in the directions goue through. L

14. This method you may pursue to a certain distance from either the
Jersey or the Long Island shore, particularly if no changes occur from lat-
eral currents or other disturbing causes.

15. You may, under favorable circunistances, from any well-determined
sounding point, send off boats to make soundings, under the gnide of an,
azimuth compass, in.a direction rectangular to the course of the vessel,
but this will be admissible only where the depth is not too great. The
- distances, being measured by the tme and velocity of the boat, ascertained
as well as possible. v

16. In starting from a point sonth of the Long Island shore, well deter-
mined by the problem of three points, in the manuer described above, you
may be sailing under a detéermined angle with the meridian, in & steady
southerly direction, then you can, by the determination of your latitude at
noon, indicate the point of arrival at that time, by which the length of your
whole course will be détermined, and become comparable with the regis-
ter of your sailing; by this, also, all the points at which soundings have
heen taken in the course of the line, and its continuance afternooun, will be-
_come determined proportionally, and become compamble.

17. In such a course,and in general, in any case of determination of
your position by the noon observations of the sun, you will find it advan-
tageous for the accuracy of the result, as well as most casy, to make use
of the method of determining latitude and longitude, simultaneously, by cir-
cum-meridian observations, with a reflecting instrminent and a chronome-
ter, a method which I have described and used to advantage.

1S. You will make, as much as possible, regular abservations on board
ship, to ascertain the rate of your chronometers, and compare them at in--
tervals with the well-determined time of New York, keeping separate ac-
count of the going of the chronometers, which, besides that, you will com-
pare, together every day. Of the whole, you will keep a regular register,.
in the manner in which you have the form in one of mine. The chro-
nometers being regulated for mean time, it will also be necessary to get
mean time in New York.

19. To verify your compass, you will make a regular comparison of it
‘with any one of the principal lines of the main trinngulation of the coast,.
near your operations, of which the real azimuth will be furnished to you
whenever you will inform the office of the coast survey of the line chosen.

20. The base line of the Long Island shore itseif may be fitting for that
purpose ; you may, at.the same time there investigate the state of security
and preservation of the monument stones, placed at the two ends of the
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base, which it is so highly important to preserve undisturbed, and your
information nipon this snbject 10 the coast survey office is desired.

21. Whenever out of sight of land, you will, at every noon, make the
observation indicated by the method above alluded to, keeping a regular
account of the results ot the observations, both as to datitude and the time
of your chronometers; these determinations will form the principal data
to compare with the time of New York.

22. For all observations of latitude or time, at sea, you will make use
-of your best sextant of Troughton, using the largest nagnifying powers,
and always make scries of as many observations as can be convenientl
made, suppose five or ten, in the latter case forming two calculations, each
of five observations, to take a mean result.

. ) F. R. HASSLER.
Wasuingron Ciry, May 1, 1841.

WasniNeron Crry, Muy 7, 1842.

Sir: You will, with all the officers and crew attached to your party of
the brig Washington, proceed, as soon as you can be ready, to sea, to exe-
cute the direction given to you in my instruction of May 1, 1841, which
you will consider as herewith repeated to you at (ull length, and execute
all the operations to be performed for the soundings out of sight of land,
between the longitudes of the east end of Long Island and of Cape Hen-
lopen and the latitudes of the same points, in the manner indicated to you
at that time.

You will employ in this work all the means of assistants, and all other
‘means which are at your disposition, exclusively, for all the time during
which the season may be favorable to that work, or until to its full com-
pletion, that, if possible, it may not become necessary to recur to the same
works another season. You will in this work follow the special instruc-
tions, and deseription of methods of observing, &e., which I have given to
you in writing, to your instruction of last year.

When you will either have fully executed the task here stated, or the
season will no more allow worlk at such a distance from the coast, as may
‘be required, you will report to me your progress immediately, to receive
-such instruction about your further works as the state of the work and the
circumstances will then dictate.

With best wishes, yours, e.
) F. R. HASSLER.
Com’r Tn. R. Gep~ey, U. S, N,
‘Assislant in the Coast Survey.

It is evident to every man acquainted with the coast and its approaches
that the district, described in these instructions, forms the offings of the
two ports of New York and the Delaware bay. The brig Washington is
considered a vessel well adapted for this work; it is in good order for it.

To 91: The end of my auswer should stand thus: according to my spe-
cial formulz for the work. There are other wmiswritings in the question
and the answer,
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To 92 and 93: These answers I consider suflicient, as any detailed dis-
cussion could not lead to any useful result;'there are slight misunderstand-
ings in the writing, which are of no moment, as for instance in 93, ascer-
tained is not my, nor a proper, expression, &e. .

To 94 to 95, inclusive : These answers [ consider as self-e(/idem, and
entirely of the domain of the science, in one respeet, and of the decision of
the Goverment in another; I have said upon it what was to be said by
me, iu its proper place, in my report of last December. If ihe work is not
carried on, with all the means that science dictates for its execution, #¢ s
worse than useless, and discreditable. 1 cousider myself always bound
to such a course, as I have hitherto pursued, and have found myself al-
ways approved in this view, by those men bes¢ «ble to judge, and by thoso
in the proper stations to decide upon it.

To 99: So far as is expected {rom small secondary triangles; but, ac-
cording to good principles, it must still be joined in its middle, by triangles
across the country, from the main triangulation inland ; this is indispen-
sable mathematical requisite.

To 100: Ttis well known, by my very first plans of operation for the”
work, that this was the only true course for the main triwngulation,

To 101 : It is self-evident to any practical mathematician, and answered
in a former question.

To 102, 103,and 104 : Are suflicient explained. I may only add now,
25th May, that a third engraver has just arrived from Philadelphia,

To 105 ;: There is evidently an omission. of some words in ny answer.

"T'o 106 : This time, inclades in part the time used in the preparatory
arrangements.

To 107 and 108: It is well known that the finer style of topography is
not in practice yet in this country ; my duty required, that this part of the

-execution of the work should he of the best quality, to avswer honorably
the aim of the work, in its final appcarance in the public: therefore 1 pro-
cured, with anthorization of the Treasury Department, two men known in

Europe already in this line, from the quarter in best renown for the appro-
priated style. of these works, which will gnide the style of the work, also.
with the engravers, to he engaged hereafter.

I'o 109 : The habitual way in common use is very bad. To preserve
“the aceuracy obtained by the work of the survey, the main points, which
guide the positions, are brought upon the copper, by the sume assistant,.
who makes the drawing of the map, which secures the accuracy. For the
same reason, also, the engraving and the printing must be made in the
office itself, where it is done much rnore economically, under proper in-
spection, and not dilapidated.-

To 120 add : Whenever an interest was manifested for any part of the
work, for improvements, or otherwise, the: extracts of the work desired,
were given under the authorization of the Treasury Department, under
wliose decision all communications or publications are to be wmade, ac-
cording o my agreement. ' ' .



List of the individual nidps execuled and delivéred.

Maps,

By whom made. -

Scale. Date. Remarks.
Harbor of Bridgeport, Ct. - - | Lt. G. S. Blake - | 1-10,000 | 1835 | Engraved.
Newark bay, N. J. - - | Lt. Th. R. Gedney - | 1-10,000 | 183— | Engraved.
Harbor of New Haver, Ct. - i Lt. G. S. Blake, and | 1-10,000 | 1538 | Engraved.
i Wm. M. Boyce.
Country between the Thames and { F. H. Gerdes - | 1-10,000 | 1840 | Treasury Department, for the hon-
Niantic, froms the sound up to orable J. W. Williams,
Mohigan creek. ,
Sandy Hook bar - - - { C. Renard - - | 1-10,000 | 1841 | Treasury Department, light-house,
Mr. Pleasonton. ‘
Thames river, topography and hy- ;| F. H. Gerdes - | 1-20,000 | 1842 | Treasury Department, for Senator
drography. : Huntington.
Sandy Hook bar - - - | H. L. Whiting -1 1-10,000 | 1842 | Topographical bureau.
Fisher’s Island sound, and the en- | F. 1. Gerdes - 1842 | Treasury Department, for the honor- -

trance of New London harbor,Gt.

1-20,000

able J. W. Williams.

GY

gy ‘oN -dog
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To 111 and 112 : The principles of my action in this respect, are fully
exposed already in my printed papers upon the coast survey, quoted. be-
fore. ‘'The reduction, to any other meéasure, gounsists only in the addition of
a constant logarithm, as for instance, that for the yards, and even for the
miles, is'given in my printed logarithmic and trigonometric tables. As all
the scales of the maps are expressed by their fractional value, the distance
upon the maps can be ascertained in any measure whatsoever, and by that.
means is really given in any measure whatsoever, which is widely different
from the bad method so many miles to the inch, which has uo regular
comparabld proportion. '

The pressing of the questions put to me in the committee, and refusing
all explanatory answers, in a subject which cannot be understood without
them, must of course always leave some unilluminated spots after the ex-
amination is over,’I must therefore take the liberty to supply afterwards.

1st. Mr. Aycrigg asked particulars about: why I measured with the
metre as unity. I will not delay here by any detailed cxplanation, but
must take the liberty to refer to my report upon the coast survey works of
-May 17, 1834, section 34, where the subject is fully treated, it stands in
page 148 of the first volume of documents upon the survey of the coast,
printed by me in 1834, and in the Congressional Documents of that time.

2d. Mr. Cushing said, that the discoveries of dangers in the navigation -
of the sound had been kept secret ten years; this is an entirely erraneous
statement, the work itself being even not as old as that, the sound was of
course worked later; the sounding part was made by Lieatenuut Blake,
United States navy. assistant in the coast survey; I request that he be
asked particularly to clear up this erroneous statement.

3d. Upon the publication, or not publication of any thing resulting from
the coast survey, no reprouch whatsoever cun be applied.to me, because,
by my contract with the Government, Iam prohibited to communicate any
results without order of the Treasury Department. Whenever such orders
were given, they were instantly executed, as well known, sometimes even
they were provoked by me, and given to public officers. My public ac-
counts showed regularly every year the state of the work, upon whick any
call conld have been grounded. 1 must, in this respect, request again that
my answers to questions 5 and 7, of my last report, be considered asinsert-
ed here, and also the section 12, of my communication of 23d March last.

4th, The publication is, of course, a conscquence of the survey ; but only
in proper time. Its reduction, as well by calculation as by the mapping, is
a work absolutely intermediate between tho two, therefore the means given.
by the appropriation are to be distributed in due proportion between them,
according to the state of the work, and the means on haud, by the existing
appropriation at any special time, ' ‘

Besides, no publication can be creditably done, unless it presents a work,
presenting a systematic whole in itself, be it a map of a harbor, or a cer-
tain part of -the coast. The origin of the improper, hasty claims, is too
well known to me; it would be of too much real damage to give way
to 1t.

5th. I was asked how many hours the assistants worked per day: I
answered, as many as the day allows, (the work cannot be made in offive
hours.) This addition, I believe, has been omiitted to be writtendown; in.
fact, all my assistants, like I, work from interest for the work, and not as
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hirelings by the hours, it would be a disgrace to treat the actors in a scien-
tific work with such illiberality. ,

To 113 and 114 : These answers are seli-evident.

To 115 add : As far as known to e, at least in respect to the scientific
account of the work, as there is nothing of it in the publicalion of the Eng-
lish survey.

To 116 and 117 : Sufficiently clear by themselves.

To 118: The hours of work are immaterial to mention, as they all work
with really liberal exertions, for the best advantage and promotion of the
work, even with regard to economy. ' .

A well-organized work produces much result, without appearing la-
borious. ‘ :

To 119 add: My work in establishing the uniformity of standards,
weights, and measures, in this country, with more accusacy (I can safely
pretend) than other countries have it, are public documents which speak
upon that., My various books printed, upon clemeutary parts of mathe-
mnatics, upon astronomy, tables, &c., might be looked atin the Congress
Library, und if desired I will show the manuscripts ot” other works not yet
published. IHowever, my situation in early life had cuused mie to apply to
diplomacy and jurispridence; and I occupied offices of high trust in these
branches, to full satisfaction, as my papers may prove, my first entering into
"public life dating now over 56 years ogo.

I must be excused to enter here in extraneous details, because 1 recol-
lect very well Mr. Mallory’s question was general, whether I know some-
thing more than only the coust survey. Without the limitation to mathe-
matical. :

To 120 add: But the constant persccution to which the work has been
exposed, and especially now is, impede its progress very much ; there is a
damage now incurred by the propositions of the last Congress session, and
the-present invostigations, which have been occasioned by it, of positively
upwards of $50,000, in delay of the work, and accessories ; besides the dis-
couragement occasioed by it, in all those persons who are engaged in the
work, by their seeing their liberal exertions rewarded by throwing out sus-
picions against them, these occasion a sti]l greater damage. The discredit
thrown out in the pubhlic, occasionts impediments with the pedple in the
country, with whom we come in contact, they consider themselves equally
authorized to ill-treat us, which makes the work difficult, nnd increasés the
éxpenses beyond reasou, to no good purpose, and subject to uncertaiuty.

F. R. HASSLER.

W asmincron Crry, June 1, 1842,

Treasvry Deparrmesnt, June 9,1848; -
. S1r : I have the honor to submit, herewith, the information called for in
the resolutiousof the select committee of the IHouse of Representatives, on the
subject of the coast survey, enclosed in the communication of the honorable
Francis Mallory, chairnan of said committee, addressed to the President
under date of the 12th of March last, copies of which were furnished by the
"gommittee to this Department on the 16th ultimo. '
- The information is contained in the accompanying letters and statements
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from the War and Navy Départiments, the Second” and Fourth Auditap,
and the Re%ister of ‘the Treasury, numbered from 1 to 5, both inclusive.
) " All which is respectfully submitted. '
‘ ‘ ’ © W. FORWARD;,,
Secretary of the Tréasury.

The Pm::smmN'r of the Uniled States.

Navy DeparTMENT, June 3, 1842,

Str: In reply to your letter of the 16th ultimo, transmitling “a copy of
a communication from the Hon. F. Mallory, chairman of the select comn-~
mittee on the coast survey,” and requesting this Department. to furnish the
information asked Yor, so far as its files and records would enable it to do.#o,
I have the honor to transmit a copy of a letter from the Fonrth Auditor,
with a statement showing the names of the officers of the Navy who have
been .employed on the coast survey, and the amount of pay received by .

sach,

I am, very respectfully, your obedient servant, o
_ . A. P. UPSHUR,
Hon. WarLTeR Forwarp, ' o
Secretary of the Treasury.

TREASURY DEPARTMENT, V
Fourth Auditor's Office, Moy 31, 1848, -

Sir ¢ A letter addressed to you by the acfing Secretary of the Treasury,
on the 16th instant, enclosing a communication from the chairman of a se=
lect committee of the' House of Representatives to the President of the
United States, requesting certain information in regard to the coast survey
having been referred to this office for a report, I have the honor to transmit.
a tabular statement, “ showing the ¢ navy pay’ received by the several offi-
cers employed on the said survey, during the respective periodsof their en~
gagement on such service,’”” so far as it can be ascertained from the files or
records of this office. Itis proper for me to observe, however, that, as the
purser’s accounts for the first quarter of the present year have not ell been
received, (the law allowing three months after the close of the quarter for
rendering them,) it is possible that some payments'may have been made, be-
tween the 1st of January and the 12th of March last, to the ofticers employ-
&d on the said survey, which are not included in the statement submiitted 3
but, if there be any such, I am satisfied that the amount of them is incon-~

siderable. - o
The papers referred to me are”herewith returned.
I have the honor to be, &ec.

A. 0. DAYTON.

" Hon. A. P. Ursnur,
‘ Secretary of the Nuvy.
b
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List of officers of the navy who have been employed on the coast survey,
““between the period of the commencement theregf and the 12th of March,
1842,” showing also the amount of navy pay received by each while en-
gagedin the performance of said duty,so far as appears by documents
on file in this office.

Names. . Renk, . Amount.
Thomas R. Gedney - | Lieut. comm’g and commander - | $13,593 20
Geo. 8. Blake - - | Lieutenant commanding - 12,421 S8
I. T.McLaughlin ©= - | Passed midshipman - - 447 69
Francis Huger - Do - - e |* 437 40
B. W. Hunter - - Do = - - - 423 02
A. 8, Worth - - Do .= - - - 409 23
T. A. Jenkins - - | Passed midshipman and lieut. - 7,272 20
W: J. H. Robertson - | Passed midshipman - - ‘281 61
Joshua Humphreys - | Midshipman - - - 286 69
John Rodgers - - | Passed midshipman and lieut, - 408 11
Geo. M. Totten - - | Midshipman - - - 276 23
John 1. Ring - - | Passed midshipman - -~ 8,017 08
Levin Handy - - Do - - - 3,266 79
Alberto Griffith - | Passed midshipman and licut - 3,424 91
B. F. Sands - - Do dé - 7,158 93
A. A. Holcomb - Do do - 5,773 71
R. W. Meade - - - Do do - 3,215 11
W, H. Ball - - | Passed midshipman - - 3,140 41
D. D. Porter . - - | Passed midshipman and lieut. - 5,627 08
F:Clinton - - - | Pass®d midshipman - - 2,464 75
J. Sterrett - - Do - - - 887 71
Richard Bache: - | Passed midshipman and lieut, - 3,880 90
5. C. Rowan - - Do do - 4,584 46
R. Wainwright - Do do -1 1,544 52
Geo. M. Bache - Do - do - 3,912 98
C:.P. Patterson - Do do - 3,491 38
C. W. Chauncey - | Lieutenant - - - 1,841 71
J.J. Boyle . -- - Do - - - 3,039 08
D. F. Dulaney - | Assistant surgeon - - 455 51
1. K. Miichell - - | Lieutenant - - - - 2,974 40
W. Chandler - - Do - - - 2,960 43
E: G. Parrott - - | Passed midshipman and lieut. - 1,452 76
H. H. Lewis - - | Passed midshipman - - 709 21
T, . Stevens - - | Midshipman - - - 195 97
Stephen Johnston - | Lieutenant - - .- 1,402 78
John Mooney - - | Passed midshipman and lient, - 1,093 13
H. 8. Stellwagen - Do do - 2,026 01
Henry Moore - - | Lieutenant - - - 916 54
W. A Bartlett - | Passed midshipman - - 961 86
1. P. MeKinsiry - Do .- - - 302 15
Oliver Todd * - - | Passed midshipman and lieut. - 7,935 76
B. I. Morller - - Do do - 3,718 21

T. A, Budd - - = | Passed midshipman - - 1,478 88
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LIST—Continued,
Nomes, Rank. ) Amouat.

T. A. M. Craven - | Passed midshipman - - $4,949 69
Z, Holland - - Do - - - 482 52
W. Bleecker - - Do - - - 266 06
W. Craney - - | Midshipman - - - 220 81
A. McLane - - Do - - - 227 57
H. C. Flagg - - | Passed midshipman and lieut. - 1,877 43
C. W. Morris - - " Do do - 2,913 66
Henry Qaks -¢ - | Midshipman - - - 263 06
W. E. Newton - Do - - - 251 39
I.I Almy - - | Passed midshipman - - . 710 23
W. B. Whiting - | Passed midshipman and lient. - |’ 4,301 06
I, F. Mercer - - Do do - 2,876 99
W. 8. Young - - Do do - 6,050 09
0. H. Perry. - - | Passed midshipman - - 527 60
W, C. Lambert - Do - - - 682 15
C. C. Barton - - Do - - - 448 8¢
Luther Stoddard - Do - - - _ 308 79
Francis Lowry - Do - - - 1,217 42
John Hall - - Do - - - 227 72
T. M. Brashear - Do - - - 245 76
L. B. Dale” - - | Passed midshipman and lieut, - 2,045 97
D. R. Crawford - | Passed midshipman - - 269 60
Ed. Jenkins - - Do ¢ - - - 589 12
R. C. Cogdell - - Do - - - . 203 81
S. D. Lavallette - | Midshipman - - - "170 06
J. N. Barney - - | Passed Midshipman - - 139 so
M. C. Delaney - | Surgeon - - - 1,749 o2
S. Sharp - - Do - - - 3,781 45
T. I. Page - - | Passed midshipman and lieut, - 11,781 07
(. H, Berryman - | Passed midshipman - - 3,218 65
1. A. Dahlgren - Do - - - ‘3,127 35
F. A. Bacon - - Do - - - 43 83
W. May - - | Midshipman - - - 148 90
F. P. Hoban - - Do - - - 138 75
L C. Graham - - | Passed midshipman - - 288 61
C.J. Wyche - - Do - - - 500 56
A. L, Case - - Do - - - ~507 32

181,942 73

Sir : In answer to your lettor of thé 16th instant, and the several papers,
copies of which you enclosed to this Department from the © select committee
on the snbject of the coast survey,’” I liave to transmit a report of the Colonef
ofthecorpsof Topographical Engineers, Itishelioved that the further informe
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ation embraced in the call must b furnished from the records and files of
the Treasury and Navy Departments, and their subordinate bureaus.
The papers transmitted by you are respectfully returned herewith.
' Very respecifully, your obedient servant, ‘
, J. C. SPENCER.
To the SECEETARY oF THE Treasury.

. Nore.—The 'pay accounts of officers of the army are settled By« the
Second Auditor of the Treasury.

Buaeav or Torocrararcar ExciNgprs, _
: Washington, Jl'lay 17, 1842,
* ‘Str: 1 have the honor to acknowledge your direction to report upon
certain queries from the select committee on the coast survey. Of the que-
¥ies'on the paper A, the 4th is the only one applicable to the'War Depart-
ment. . : ‘
The following is the list of army officers who have been employed in
this duty : : : '
" Major John J. Abert, corps topographical engineers, in 1816.
Major John J. Abert, corps topographical engineers, in 1817,
Major John J. Abert, corps topographical engineers, in 1818.
Lieatenant W. G. McNelill, of the artillery, in 1818.
Lieutenant J. A. Adams, of the artillery, in 1818.
Lieutenant J. R. Vinton, of the artillery, in 1818, ;
_ Captain W. H. Swift, corps topographical engineers, in 1832, 1833,
1836, 1837, 1838, 1839, 1840, 1841, and 1842, ‘
Major Abert and Captain Swift were, while so employed, also the dis-
bursing agents of the Treasury D!partme_nt.

“Itis not in my powerto state either the “army pay and emoluments’
or dny “additional pay” which these officers received while on this daty,
a8 the accountsin the case do not pass through this office. The Second
‘Auditor will be able to furnish the information in reference to army pay
and emoluments, and the First Auditor that in reference to additional pay.
- The queries of the paper B are the following :

‘ 1st. Whethera part of the topographical corps of the army can be de-
tached for the purpose of the coast survey. '
- Answer. This can undoubtedly be ‘done; probably from four to six
‘could be detached during the present season ; and more, as the various
surveys upon which the corps is now engaged are completed, if other du-
ties are not in the mean time assigned to it. ‘
- 2d. Whether the expense of the service of the coast survey will proba-
bly be reduced by detaching a part of the topographical corps. o
Answer, There would certainly be a reduction, to the extent of the civil
agents, and the amounts of compensations paid to them, who would have
their places supplied by officers of the corps. :
3d. Whether the expenses of the survey of the coast will probably be
xeduced by employing other persons than officers of the army and havy to
perform the duties they are now ‘employed to perform in the coast survey.
- Answer. This is a question of compensations, supposing qualifications to
be equalin ¢ach, As officers of the army and navy draw their pay from
the army and navy appropriations, it is clear, that, if some of these are em-
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ployed: in the coast-survey, the.appropriatian. for that survey, will be-reliev-
ed to the amount of their pay ; and equally. clear, that, if thess oflicers -are
not so emplayed, but others in their places, these:others must derive their
compensations from the appropriation for the coast survey, and the appro- -
-priation be taxed to that extent. - : '
~Veery respectfully, sir, your obedient servant,
J. J. ABERT,
" Col. Corps Topographical Engineers.
"Hon. J. C. SreNCER,
Secretary of War.

TrEASURY DEPARTMENT,

. Second Auditor’s Qffice, May 23, 1842. |

Sir: In obedience to the request contained in your letter of the 18th in~

stant, to be furnished with ¢ the amount of army pay and emoluments, in

dollars and cents,” allowed to the officers of the topographical engineer

corps, mentioned ¢ in Colonel Abert’s letter, herewith sent; also, the pay

and emoluments of Lieutenants Bomford and Mackay, of the army, who

‘were employed in the coast survey duty in the ycar 1833,”” I -have the
honor to report as follows:

Major John J. Abert was paid for the year 1816 - - $1,545 20
Major John J. Abert was paid for the year 1817 *~ - - 1,616 40
‘Mejor John J. Abert was paid for the year 1818 - - - 1,592 40
Lieutenant W. G. McNeill was paid for the year 1818 - - 689 20
Lieutenant J. A. Adams was paid for the year 1818 - . - . 689 20
Lieutenant J. K. Vinton was paid for the:-year 1818 - - 689 20
*Captain W. H, Swift was paid for the year 1832 - - 963 60
Captain W. H. Swift was paid for the yemr 1833 - - L;160 16
Captain W. H. Swift was paid for the year 1834 - - 1,067 80
Captain W, H. Swift was paid for the year 1835 - - . 947 00
Captain W. H. Swift was paid for the year 1836 - -+ 'Y48 00
Captain W. H. Swift was paid for the year 1837 - - .:.947 00
Captain W, H. Swift was paid for the year 1838 - - .1i363 93
Captain W. H. Swift was paid for the year 1839 - - 1,926 80

Captain W. H. Swift was paid for the year 1840 - - 1,916 80

Captain W. H. Swift was paid for the year 1841 - - -1;829 40
-And from the 1st January, 1842, to 31st March, 1842, to .

which time only does he appear to have been paid for this - :
- year - - - - - - - 487 50
Lieutenant Bomford (J. Y.) was paid for the year 1833 - 764 96
Lieutenant Mackay (John) was paid for the year 1833 - 837 80
" And return herewith the accompaniments of your letter. .

I am, sir, very respectfully, your obedient servant, .
W, B. LEWIS.

McCrintock Youne, Esq.,

Acting Secretary of the Treasury. ‘

Captain Swift, by the act of July, 1888, receives the pay and emoluments
of a captain of cavalry ; previous to which, he recéived only the pay, &c., of
a captain of infantry ; and by that act he receives one ration for every five
years’ service ; and since 1838 has, in addition, been in receipt of doublg
rations, as he was also for part of 1838. :
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A list-of all officers of the navy employed. in the coast survey ; their navy
. pay* during their service in the coust survey ; and the additional pay
“gf each in the coast survey, from the year 1833 to 31st December, 1541.

Compensation.
Year and quarter. Nane and rauk.
Additional. | Arrearages.

1833, 1st quarter | Mid. Henderson - - #95 00

1833, 2d quarter | Lieut. Bell - - 176 00

1833, 3d quarter | Mid. Henderson - - 88 00

1833, 3d quarter'| Lieut. Bell - 18400

1833, 41h quarter | Lieut. Bell - - 184 00

1837, 1st quarter | T. R. Gedney - - - $1,516 00
Do - | G. S. Blake - - - 1,434 00
‘Do - | Mid. Handy - - - 633 00
Do - Sands - - - 706 00
Do - Lambert - - - 336 00
Do - Budd - - - 449 00
Do - Todd ' - - - 558 00
Do - " Craven - - - 585 00
Do - Flagg - - - 47 00
Do - Dahlgren - - - 760 00
Do - - C. M. Morris - - - 330 00
Do - A. S. Worth - - - 119 00
Do - Mercer - - - 331 00"
Do - Bleecker. - - - 119 00
Do - T. 8, Page - - - 760 00
Do - Griffith .- - - 449 00
Do - T. A, Jenkins - - - 760 00
Do - A. F. Holcomb - - .304 00
Do - W.H. Ball - - - 353 00 .
Do - R. W. Meade - - - 219 00
Do - A.S. Case - - - 213 00
Do - D. D, Porter - - - 336 00
Do - F. Oakes - - - 204 00

1837, 2d quarter Clinton - - - 336 00
Do - Holland - - - 216 00
Do « - Berryman - - 65 00
Do - Handy - - - 61 00
Do - Humphreys - - - 128 00
Do - R. W. Meade - - 68 00
Do - | T. R. Gedney - - 156 75
Do - | T. J. Page - - 372 50
Do - | J. A. Dahlgren - - 375 00
Do - | T. A. M. Craven - - 107 70
Do - | F. F. Hagar - - 85 00

" * For navy pay, see statement of Fourth Auditor, accompanying Secretary of the Navy's re-

port, marked No. 1
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LIST<Continued.
Coumpensation.
Year and quarter. Naimne and rank. SR
' Additional. | Arrearages.
1837, 2d quarter - | B. J. Morller - - $91 00°
Do - | 0. H. Berryman - - 30 00
Do - | J. McLaughlin, -*» - 119 00
Do - | B. F. Sands - - 100 00
Do ¢ | A. Griffith - - 91 00
Do - | A. A. Holcomb - - 91 00
Do - | J. L. Ring - - .91 00
Do - | R. W. Meade - - 30 00
Do - | W. B, Whiting - - 101 00
Do - | H.C. Flagg - - 101 00
Do - | W. H. Ball - - 91 00
1837, 3d quarter - { Mid. Handy - - 61 00
Do - Berryman - - 92 00
Do - Newton . - - $194 00
Do - McLane - - - 7184 00
Do - Meade . - 62 00 ‘
Do - Holcomb - - 62 00
Do - | T. A. Jepkins - - 625 00
Do - | G. S. Blake - - 313 50
Do -{ T. A, M. Craven - - 100 00
Do - | Mid. Sands - - 100 00
Do . 0. H. Perry - r 118 00
Do - W. S. Young - . 173 00
Do - H. C. Flagg - - 92 00
. Do - 0. Todd - 211 00
Do - J. F. Mercer - - 183 00
Do - T. A. Budd - - 129 00
Do - ‘A, Griffith - - 92 00
Do - L. Handy - - 6l 00
Do - R. W. Meade - - 30 00
Do - D. D. Porter - - 183 00
Do -7 W. B. Whiting . 92 00
1837, 4th quarter | T. J. Page - - 312 50
Do - { J. A. Dahlgren . . 375 00
Do - | Mid. Clinton - - 190 00
Do - Holecomb - - 61 00 |
Do - Porter - - 31 00
Do - Ring - - 136 00
Do - ‘Berryman - - 92 00
Do - ‘Griffith - - 44 00
Do - Handy - - 92 00
Do - Ball - - 123 00
Do - Almy - 193 00
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LIST--Continued,

anﬁ and qun;ter.

Name and rank.

Compeneation.

Additional.

Arrearages,

1837, 4th qua
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

Do
Do
Do
Do
Do

1838, 1st gquarter

Do
‘Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do..
Do
- Do
1838, 2d quarter
Do
Do
- Do
Do

. Mid.

T. J.
T. A.
T.R.
Mid.

Mid.

Lieut
T. R.

F. Al

T. A.
Mid.

.Lieut. G. S. Blake

Clinton
Young
Meade
Budd
Perry
Page
Jenkins
Gedney
Morller
Sands
‘Whiting
Almy
Meade
Ball
‘Holcomb
Meade
Mercer
Todd
Graham
Handy
Berryman
Holcomb
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Porter
Handy
Berryman
Ball
Meade

. T. J. Page
Gedney
Jenkins
M. Craven
Sands
Whiting
Holcomb
Handy
Ball
Berryman
Robertzon
Todd
Berryman
Clinton
Craney
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Bu44q
51
30
46
45

00
00
00
00
00

312 50

312
156
184
100
92
46
31
61
61
31
51
02
121
31
31
31
210

92

28
28
59
. 59
102
175
312
200

119

90
59
31
31
31

125
90

-80

117

142

50
75
00
00
6O
00
00
00
00
00
00
00
00
oo
00
00
00
00
00
00

00"

00
58
00
50
00
00
00
00
00
00
00
00
00
00
00

00 |
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LIST—Continued.
Compensation.
Year and quatter. Name and rank. - —
Additional. Arrearages.
1838, 2d quarter - | Mid. Handy - - $30 o0
Do - Meade - - 61 o0
Do - Porter - - 89 00 |
Do - Ring - - 30 00
Do - ‘Flagg - - 46 00
Do - Morller - - 90 00
Do - Barton - - 44 00
Do - Berryman - - 31 00
Do - Handy - - 81 0o
Do < "Almy - - 100 00
Do -.| J. A. Dahlgren - | 1,067 30
Do - | T.J. Page - - 125 00
Do -'| F. A. Jenkins - - 312 50
Do - | Mid. Sands - 100 00
Do - | Lieut. T. R, Gedney - 156 75
Do - G S. Blake - - 259 50
Do - { Mid. Patterson - - 97 00
Do - Todd - - 91 00
Do - Berryman - - 30 00
Do - Ball - - 91 00
Do - Wainwright - - 97 00
Do - Holcomb - - 91 00
Do - "Meade - - 61 00
Do - Mercer - - 111 00
Do - | Lieut. Sterrett - - 68 00
Do - | Mid. T, A. Budd - - 111 00
Do - Barton - - 30 00
Do - Whiting - - . 9100
Do - Perry - - 135 00
Do E Young - - 107 00
1838 3d quarter - ‘Budd - - 17 00
Do - Perry - - 17 00
Do - | M. G. Delaney, surgeon - 97 00
Do - | Mid. Bacon - - 34 00
Do - Handy - - Gl 00
Do - Stoddart - - 34 00
Do - Barton - - 31 00
Do - Meade - - 31 00
Do < Rowan - - 127 00
Do - Sterrett - - 31 00
Do - Bache - - 127 00
Do - M. G. Delaney - 31 00
Do - -Griffith - - 120 00
Do - M. G. Delaney -1+ 38100
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LIST-—Continued.
Compensation.
Year and quarter. Name and rsnk.
Additional. Arrosrages,
1838, 3d quarter - | Mid. Sterrett - - %31 00
Do - Meade - - 31 00
Do - Wainwright - - 62 00
Do - Patterson - - 62 00
Do - Whiting - - 62 00
Do - Flagg - - 136 00
Do - Stoddart - - 31 00
Do - Lowry - - 39 00
Do - Brashear - - 38 00
Do - Barton - - 31 00
Do - Hall - - 39 00
Do - Ring - - 123 00
Do - Berryman - - 62 00
Do - Handy - - 31 00°
Do - Hunter - - - $190 00
Do - Sands - - 100 00
Do -1 T.J. Page - - 125 00
Do - | T. R. Gedney - - 156 75
Do - | T. A. Jenkins - - 312 50
Do -1 T. A. M. Craven - - 200 00
Do - | M. L. Delaney, surgeon - 30 00
Do - | Mid. Meade - - 30 00
Do - Sterrett Co- - 30 00
Do - Todd - - 92 00
Do - Young - - 92 00
Do - Ball - - 61 00
Do - Handy - - 30 00
Do - Barton - - 30 00
Do - Hall ' - 30 00
Do - Lowry - - 30 00
Do - Whiting - - 30 00
1838, 4th quarter | M. L. Delaney - - 31 00
Do - | Mid, Meade - - 31 00
Do - Holcomb - - 123 00
Do - Rowan - - 92 Q0
Do - Handy - - 31 00
Do - Patterson - - 61 00
Do - Whiting - - 31 00
Do - Barton - - 31 00
Do - Clinton - - 184 00
Do - Berryman - - 61 00
Do - Griffith - - 92 00
Do - Porter - - 184 00
Do - Sterrett - - 31 00



Rgp. No. 43 78

LIST-—Continued.
Compengsation.

" Yesr and quarter. Name and rank. -
’ Additional, | Arrearages.
1838, 4th quarter | Mid. Bache . - $92 00

Do - Sands - - 33 33

Do - Wainwright - - 61 '00

Do - Ring - - 61 00

Do - Ball - - 31 00

Do - Barton - - 12 00

Do - Flagg - - 73 00

Do - Young - - 43 00

Do - Stoddart - - 73 00

Do - Mercer - - 123 00

Do - Hall - - 43 00

Do - Lowry - - 43 00

Do - Brashear - - 73 00

Do - Meade - - 13 00

Do - Clinton - - 13 00

Do - | Lieut. G. S. Bache - -| 26125

Do . | Mid. Berryman - - 30 00 :

Do - "~ Wyche - - - $225 00

Do - | T.J. Page - . 125 00

Do - | T. R, Gedney - - 166 15

Do -} T. A, Jenkins - - 312 50

Do - | B. F. Sands - - 66 66

Do - | Mid, Handy - - 61 00

Do - Holcomb - - 61 00

Do - Ring - - 61 00

Do . Porter - . 61 00

Do - Patterson - - 61 00

Do - Bache - - 61 00

Do - Wainwright - - 61 00

Do - Berryman - - 31 00

Do - Ball . - 61 00

Do - Morller - - 275 00

Do - Todd - - 92 00

Do - Whiting - - 61 00
1839, 1st quarter | T. A. M. Craven . - 100 00

Do - | Mid. Griffith - - 12 00

Do - Rowan - -1, 6100

Do - Mercer - - 98 00

Do - Handy - - 31 00

Do - Whiting - - 31 00

Do - Ring - - 31 00

Do - Borryman - - 31 00

Do - Porter - - 31 00

Do - Whiting - - 28 00
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ot o
LIST—Continued.
Compensation.  *
_ Yesr and quacter. Name and rank. .
Additional. | Arrearsges.
1839, 1st quarter | Mid. Rowan - - |- $59 00
Do . - Wainwright - - 59 00
Do - - Berryman - - 28 00
Do - Handy - - 28 00
Do - Patterson - - 59 00
Do - Clinton - - 79 00
Do - Holcomb - - 59 00
Do - Ring - - 28 00
Do - Bache - - 59 00
Do -1 T.J. Page - - 125 00
Do - | T. A. Jenkins - - 312 50
Do - | B. F. Sands - - 100 00
Do - | G. 8. Blake, lieut. com. - 209 00
Do - | Mid. Handy - - 31 00
Do - Porter - - 59 o0
Do - Patterson - - 31 00
Do - Ball - - 90 00
Do - Berryman - - 31 00
Do - Morller - - 80 00
Do - Ring - - 31 00
Do - Holecomb - - 31 00
Do .- Clinton - - 31 00
1839, 2d quarter - Whiting - - 61 00
Do . - Handy - - 30 00
Do - Ring - - 30 00
Do - Chauncey - - 32 00
Do - Berryman - - 30 00
Do - Wainwright - - 61 00
Do - *Holcomb - - 30 00
Do - Bache - - 61 oo
Do - Clinton - - 80 00
Do - Ball - - 30 00
Do - Patterson - - 30 00
Do - | T. A. M. Craven - - 100 00
Do - | Mid. Meade - - 63 00
Do - Ring - - 31 00
Do - Patterson - - 31 00
Do - Berryman - - 31 00
Do - Ball - - 31 00
Do - Wainwright - - 3100}
Do - Rodgers - - - $183 00
Do - | T.J. Page - . 125 00 ‘
= Do - | Lieut. T. R, Gedney . - 156 75
" Do - T. A. Jenkins - 312 50



Rep. No. 43. by
LIST—Continued.
- Compensation.
“ Yesr and quarter. Name &nd rank. -
Additional. | Arrearages.
1839, 2d quarter - | T. A. M. Craven - ‘.| #8750 *
Do - | Mid. Ring - - 30 00|
Do - Griffith - - 83 00
Do - ‘Wainwright - - 30 00
Do - Berryman - - 30 00
Do - Young - - 104 00
Do - Lowry - -1 104 00
1839, 3d quarter - Sharpe - - 81 00
Do - Ring - - 62 00
Do - Berryman = - - 31 00
Do - Wainwright - - 81 00
Do - Whiting - - 62 00
Do - Rowan - - 92 00
Do - Meade - - 92 00
Do - Holcomb - - 33 00
Do - Ball - 31 00
Do - Sands - - 187 50
Do - Patterson - - 30 00
Do - Ball - - 30 00
Do - Whiting . - 60 00
Do - Mereer - - 150 00
Do - { Lieut. Todd - - 212 00
Do - G. M. Bache - 78 00
Do - | Mid. Porter - - 122 00
Do - Bache . - 92 00
Do - Clinton - - 92 00
Do - | Lieut. Chauncey - - 92 00
Do - | Mid. Ball - - 31 00
Do - Patterson - - 31 00
Do - Wainwright - - 31 00
Do - Holcomb - - 92 00
Do - Berryman - - 31 00
Do - | S. Sharpe, surgeon - - 124 00
Do < | B. F. Sauds . - - 187 50
Do - | T. 1. Puge - - 125 00
Do -1 T. A. Jenkins - - 312 50
Do - | Lieut. T, R. Gedney - 156 75
Do - T. A. M. Craven - 187 50
Do - Young - - 92 00
Do - Griffith - - 92 00
Do - Chauncey - - 681 00
Do - Bache - - 61 00
Do - | Mid. Patterson - - 6l 00'}
Do - Whiting - - 30 00
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LIST—Continued.

Year ;nd quarter.

1839, 3d quarter

Do

-

1839, 4th quarter

Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
"Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

« Do

1 €t 1 1 4 . 13 A} 1 A 1 1 . 1] ] \J 3 1 ¥ 1] L t L] L

Loy vt

1840, 1st guarter

Name and ranf:.

Mid. Holcomb -
Porter -
Berryman
McKinstry
Morller .

Lieut. G. S. Blake

Mid. S. C. Rowan -

Lieut, Bache

Mid. Bache
Porter

Lieut. Meade

Mid. Wainwright

Lieut. Gridith

Mid. Ball -
Whiting
Mercer
Lowry -
Holcomb -

Lieut. Chauncey

Mid. Ring -

Lieut. Meade

_Surgeon Sharpe .

Mid. Clinton -
Porter -

Lieut. Bache - -

Todd -

Lieut. T. R. Gedney

T J. Page - -

T. A. Jenkins V-

T. A. M. Craven -

Mid. Sands -

Lieut. Young

A. A. Holcomb

Mid. Morller
8. C. Rowan
Wainwright
Bache
Porter

A. A. Holecomb

Mid. Ball '

Lieut. Bache

Mid. Patterson

Lient. G. S. Blake

Compensation.

Additional.

Artrearagen.

$30
61
30
152
183
365
153
31
92
31
61
61
31
61
31
123
31
31
37
67
6
67
98
38
30
122
156
125
312
187
187
92
30
92
61
61
61
61
31
o1
31
92
156

00
00
00
00
00
75
00
QQ
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
75
00
50
50
50
00
00
00
00
00
00
00
00
00
00
00
75




Bep. No. 43. ¥
LIST—Contiqued.

Compensation.
Year and quarter. Name and rank.
Additional. Arrearages.
1840, 1st quarter | Mid. Sands - - g62 50
Do - Holcomb - - 31 00
Do - Patterson - - 31 00
Do -\ Berryman - - 123 00
. Do - Todd - - 62 00
Do - Sands - - 62 50
Do - Rowan - - 60 00
Do - Ball - - 60 00
Do - Berryman - - 29 00
Do - Holcomb - - 29 00
Do - Morller - - 81 00
Do - Mercer - - 144 00
Do - 1 T. R. Gedney - - 184 15
Do - | T. 3. Page -. - - 125 00
Do -{ T A. M Craven - - 187 50
Do - | Mid. Sands - - 62 50
Do - Young - - 91 00
Do - Porter - - 60 00
Do - | Lieut, G. M. Bache - - 91 00
Do - | A. L. Holcomb - - 31 00
Do - | T. A. Jenkins - - 79 79
1840, 2d quarter | Mid. Patterson - - 60 00
Do . - Weinwright - - 13 00
Do ~ Ball - - - 44 00
Do - | Lieut. T. R. Gedney - 58 28 | e
Do - G. S. Blake - 156 75
Do - | Mid. Berryman - - 30 00
Do - Rowan - - 92 00
Do - Wainwright - - 91 00
Do - Whiting - - 61 00
Do - Young . - 61 00
Do - Lowry - - 71 00
Do - Flagg - 71 00
Do - Patterson - - 61 00
Do - Berryman - - 31 00
Do - Holcomb - - 61 00
Do - Chandler - - " 52 00
Do - Mitchell - - 52 00
Do - Boyle - - 52 00
Do - " Moor - - 52 00
Do - Porter - - 61 00
Do . - | Lient, G. M. Bache - 61 00
Do - | S. Sharp, surgeon - - 52 00
Do « | Lieut, T\ R. Gedney - 104 50
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Rép. No.' 43.
LIST ~Contiruied.

“" Year and quarter.

Name and rank.

. Compensation.

Additional.

Arrearages.

1840, 2d quarter
Do

Do
Do
Do
Do
Do
Do
Do
Do
1840, 3d quarter
Do

Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
1840, 4th quarter
Do -
Do
Do
Do

LI T R Y TR T SR R DY Y BN A B D 2 I B D D B SR S R |

T. A. Jenkins
T. A. M. Craven
Mid. Berryman
Lieut. Stellwagen
Mid. Holcomb
Dulaney
Porter
S. Sharpe, surgeon
Mid. Whiting
T. J. Page -
D. F. Dulaney
Mid. Berryman
Lient. Stellwagen
Mid. D. D. Porter
Lient. Chandler
Mid. Patterson
Licut. Mitchell
G. M. Bache
H. H. Holcomb
Lieut. Moore
Youn
Mid. Whiting
Lieut. Boyd
Mid. Lowry
Mid. Whiting
Surgeon Sharpe
Lieut. Chauncey
G. M. Bache -
Mid. Berryman
T. R. Gedney
T. J. Page -
T. A. M. Craven
T. A. Jenkins'
D. D. Porter
A. A. Holcomb
D. F. Dulaney
Mid. Patterson
Surgeon Sharpe
Mid. Whiting
Lieut. G. 8. Blake
Mid. R. Bache
C. W. Morris -

L e R L D R T | [ T T T S T T S TR YT WY ST N T B B

1 L] 1] [ ] 1 1 (] ] ] [} t [} ]

- Lieut. W. Chaudler

G. M., Bache -

£12% 00

187
30
82
30
82
30
30
30

125
31
31
31
31
61
Gl
6l
Gl
31
61
61
31
61
92
31
62

144
31
31

156

125

187

125
61
61
61
61
30
30

261

183

133
92
61

50
00
00
00
00
00
00
00
00
00
00
00
00

00"
‘00

00
00
00
00
00

00!

00
00
00
00
00
00
00
75
00
50
00
00
00
00
00
00
00
25
00
00
Q0
00




Bep. No. 43. 81
LIST-—~Continued.
Compensation.
Year and querter. Name and rank. ——
Additional. Arrearages.
1840, 4th quarter | Lieut. Patterson - - #31 00
Do - | J. K. Mitchell - - 92 00
Do - | Lieut, Todd - - 274 00
Do - | Mid. Porter - - - 31 00
Do - | D. F. Dulaney - - 31 00
Do -1 A. A. Holcomb - - 31 00
Do - | F. Lowry - - - 65 00
Do - | J.B.Dalo - - - 90 00
Do - | W. B. Whiting - - 29 00
Do - | H. S. Stellwagen - - 97 00
Do - | 1. 1. Boyle - - - 98 00
Do - | H. C. Flagg - - 158 00
Do - | 8. Sharpe, surgeon - - 40 00
Do - | 0. H. Berryman - - 72 00
Do « | H. Moor - - - 103 00
Do - | C. W. Chauncey - - 77 00
Do - | Mid. D. D. Porter - - 61 00
Do ~ | Lieut. G, M. Bache - - 61 00
Do - | Mid. R. Bache - - 92 00
Do - | Lieut. Young . - 153 00
Do - | T.J. Puge - - - 125 00
Do - | Mid. C. W. Motrris - - 77 00
1841, 1st quarter | T. A. M. Craven - - 187 50
Do . - | Lieut.'A. W. C. Chandler - 61 00
Do - J. K. Mitchell - 61 00
Do - G. S. Blake - - 209 00
Do - | Mid. C. W. Morris - - 31 00 |
Do - Dale - - - 89 00
Do - A. A. Holcomb - 92 00
Do - ‘D. D. Porter - - 31 00
Do - J. K. Mitchell - - - 31 00
Do - | Lieat. T, R. Gedney - 282 53
Do - | Mid. R. Bache - - 59 00
Do - | Lieut. W. S, Young - - 59 00
Do - | Mid. C, W, Patterson - 120 00
Do - D. D. Porter - - 28 00 |
Do - Liel'll. TOdd - - 120 00
Do - | Mid. W. B. Whiting - 27 00
Do - A. A. Holcomb - 28 00
Do -1 T. A. M. Craven - - 187 50,

- Do’ - | T.J. Page - - - 125 00
Do - | T. A. Jenkins - - 125 00
Do -1 C. W. Marris - -1 &9 00
Do -1 8. C. Rowan - - 304 00

6
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LIST—Continued.

Year and quarter.

Name and rank.

Compensation.

7 Additional.

Arrearages.

1841, 1st quarter

Do
Do
Do
Do
Do

1841, 2d quarter

Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

1841, 3d quarter

Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

Do .

Do
Do

Lieut. G. S. Blake -
Mid. C. M. Patterson
W. B. Whiting
Lieut. W. Chandler
Mid. . D. Porter -
Lieut. J. X. Mitchell
R. Bache - -
A. A, Holcomb -
Mid. Crawford -
Lieur. W. S, Young
Mid. Patterson -
Lieut. J. B. Dale -
Mid. 1. Jenkins -
T. A. M. Craven -
T. J. Page - -
T. A. Jeukins -
W. B. Whiting -
Lieut. T. R. Gedney
C. W, Morris
G. M. Bache -
D, D. Porter -
J. K. Mitchell = -
S. sharpe, surgeon -
W. Chandler -
E. G. Parrott .
1. 8. Stellwagen -
J. X. Mitchell -
G. M. Bache v -
Thos. H. Stevens -
0. Todd - -
D. D. Porter -
R. Bache - -
W. A. Bartlett -
H. A, Holecomb -
H. H. Lewis -
A. A.Holecomh -
D. D. Porter -
D. R. Crawford -
C. P. Patterson -
A. A. Holcomb -
(', W, Morris -
R. Bache - -
W, B. Whiting -
J. B. Dale - -

$90
31
31
90
31
&9
31
122
120
61
91
150
187
187
125
25
91
22])
91
30
30
30
75
91
75
75
61
61
75
122
61
91
75
31
106
.31
62
20
92
30
92
92
92
92

00
00
00
00
00
00
00
00
00
00
00
00
00
50
00
00
00
16
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
60

00 Y

00
00
00
00
00
00
00
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LIST—Continued.
Compensation.
Yoar and quarter. . Name and rank.
Additional. | Arresrages.
1841, 3d quarter | K, Jenkins - - - g2 00
Do - | J. Mooney - - - 155 00
Do - | S. Johnson - - - 1.3 00
Do - | S. Sharpe, surgeon - - 92 00
0 - | W. 8. Young - - 153 00
Do - - | 0. Todd - - - 92 00
Do - | W. A. Bartlett - - 92 00
- Do -1 'W. Chandler - - 92 00
Do - | R. C. Cogdell - - 37 00
Do - | Thos. I. Stevens - - 92 00
Do - | T\ R. Gedney - - 156 75
Do - | G. S, Blake - - - 418 00
Do -| T.J. Page - - 125 00
Do - | T. A. Jenkins - - 125 00
1841 4th quarter | T. A. M. Craven - - 143, 82
. Do - | E. G. Parrott - - 92 00
Do - | H.J. Stellwagen - - 92 00
Do - | G. M. Bache - - 92 00
Do - | J. K. Mitchell - - 92 00
Do - | W, Bartlett - - - 31 00
Do - | A. A. Holcomb - - 31 00
Do - | C. P. Patterson - - 31 00
Do - | 8. Sharpe, surgeon - - 31 00
Do - | R. C. Cogdell - - 39 00
Do -1 S D. Lavalette - - 76 00
Do - | E. Jenkins - - - 39 00
Do - | A. A. Holeomb - - 30 00
Do - | S.Sharpe, surgeon - - 30 00
Do ' - | C.P,. Patterson - - 30 00
Do , - | W. Bartlett - - - 30 00
Do ! -GS Blake - - - 156 75
Do " -| R.Bache - - - 92 00
Do =~ - | G.M. Bache - N 92 00
Do . - | S..Johnson - - - 92 00
Do - | W.8, Stellwagen - - 92 00
Do+ - | D.D. Porter- - - 92 00
Do - | D.D. Porter - - - 30 00
Do - - | C.P.Patterson - - 31 00
Do  -| A.A. Holcomb - - 31 00
Do - | H. H. Lewis - - 61 00
Do ; -1 H.H Lewis - - 92 00
Do - - E.G. Parrott - - 92 00
Do - | J. K. Mitchell - - 92 00
Do - | C. W. Morris - - 2 00
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' LIST—Continued.
) Compensation.
Ye_ar and quarter, Name and rank. .
v Additional. Arrearages.
1841, 4th quarter | J. B.Dale - -~ - = . 92 00
Do .- | 8. Sharpe, surgeon - - 31 00
Do - | O.Todd -, - - 92 00
Do - | W. S. Young - - 92 00
Do - | W, Chandler - . 92 00
Do T. A. Jenkins - - 125 00"

T. L. SMITH, Register.
TarxasvrY DEPARTMENT,
Register’s Office, June 9, 1842,

A list of all persons, other than officers of the navy and army, employed in
Lthe coust survey, from its commencement to Lhe 31st December, 1541, the
order or orders under which they were employed, und the amount of
compensation, regular and extra, paid to each.

Compensation paid.
Year and quarter. Numes of the persons.
Regular. Extra, Arrearoges.
1811 to 1818 | F. R, Hassler - $#29,310 94
1832 - | F.R. Hassler - Li12500
1833 F.R. Hassler -| 4,500 00
1833,2d gr. - | R.J. Livingston - 144 34
- Do - | J. Ferguson - - 325 59
1833,3d qr. - | J, Ferguson - - 51200
Do - | J.R. Livingston - 171 06
Do - | E Blunt - - 477 16
1833,4th qr. | E. Blunt - - 512 25 [
Do - | J. Ferguson - 512 25| $125 00 |
Do - | R.J. Livingston. - 171 06. l
1836, 1st qr. - | Charles Renard -| 35865
Do - | Hogo L. Dickins - 95 58 84 80
Do - | F. R. Hassler - 1,125 00
Do - | K. Blunt - - 509 45 b
Do - | Chas. Renard “- ] 85181 i
Do - | J. Ferguson - 506 02} 125 00 |’
Do - - | H. L. Dickins - 185 87 | v
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LIST—Continued,
1 _ Compenuation paid. .
Year and quarter, Names of the peraons. —
Regular. Extra. Arrearages,
1836, 2d qr. - | H. L. Dickins - | $281 44 ,
Do - | C.M.Eakin - 842 85| $84 30
Do - | . R. Hassler - 1,125 00
Do - | Jas. Ferguson - 509 45 124 31
Do - | Edm. Blunt - 509 45 90 16
1836, 3d qr. - | H. L. Dickins - 286 98
Do - | W. Wurdeman - 239 62
Do - | Tho. McDonnell - 115 30
Do - | Sam. Hein - - 43300 | o 3
Do - | F.R. Hassler -1 112500 4} J 5,
Do < | F. Gerdes - - 138 38 '
Do - | C. M. Eakin - 532 56
Do - { E. Blunt - - 515 05 125 68
Do - | C.Renard - - 355 68
Do - | James Ferguson - 51504 | 125 68
1836,4thqr.- | H. L. Dickins - 283 66| ¢ '
Do - | C. M. Eakin - 426 06 106 51
Do - | F. R. Hassler - 1,125 00
Do - | James Ferguson - 515 04 125 68
Do - | Edm. Blunt - 512 25 125 00
Do - { C. M. Eakin - - 195 83
Do - | Sam. Hein - - 215 04
Do - | F. H. Gerdes - 188 58
Do - | C. Renard - - 355 68
Do - | W. Wurdeman - 219 11
Do - | Thos. McDonell - 173 96
1837, 1stqr. - | H. L. Dickins - 279 11
Do - | F.R. Hassler - | 112500 - $6,494 58
Do - | James Ferguson - 505 23 123 28
Do - | C. M. Eakin - 522 43
Do - | C. Renard - - 348 19
Do - | Wm. Wurdeman - 251 42
Do - | 8. Hein - - 24742
Do - | Thos. McDonnell - 201 42
Do - 1 F. H. Gerdes - 150 00
1837,2d qr. - | John Farley - 500 00
Do - | Sam. Hein - - 200 00
Do - | F. R. Hassler - 1,500 00
Do - | Jas. Ferguson - | 1,000 00
Do - | C. M. Eakin - 750 00
Do - 1 C. Renard - - 750 00
‘Do - | W, Boyce - - 395 60
Do - | T.W. Werner - 37500
Do - | F. H. Gerdes - 37500
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LIST—Continued.

Year and quarter.: '

Compensation paid.

Names of the persons.
Regular. Extra. Arrearages.

1837, 2d qr. | H. L. Dickins -| #$37500
Do -] Thos. McDonnell 150 00
Do - | C. Preuss - - 125 00
Do - |.T.P. Dornenburg - 164 04
Do - | W. Wurdeman - 252 50
Do - | W. Jacobi - . - 65 00
Do - | H. Paulson - - 65 00
1837,3d qr. | Thos. McDonnell - 177 67
" Do - | Sanr’l Hein - - 222 75
Do - | F. W.. Werner - 375 00
Do - | F. R. Hassler -] 1,500 00
Do - | Jas. Ferguson -| 1,000 00
Do - | Edm’d Blunt - 695 65
Do - | C. M. Eakin - 750 00
Do -} C. Renard - - 750 00
Do - | W. M. Boyce - 500 00
Do - | F.H.Gerdes - 375 60

Do - | H. L. Dickins - 37500 |
Do -| C. Preuss - - 375 00
Do - | J. P. Dornenburg - 200 00
Do - | W. Wurdeman - 252 57
Do ~|{ W, Jacobi - - 197 50
Do - | 'W. Hill - - 100 00
1837, 4th qr. | W. Hill - - 10 00
Do «| F. R. Hassler . -t 1,500 00
Do - | Jas. Ferguson -| 1,000 00
Do -1 K. Blunt - -] 1,000 00
Do - | C. M. Eakin - 750 00
Do -| C. Renard - - 750 00
Do - | W. M. Boyce - 500 00
Do - I H.1. Dickins - - 375 00
Do - | F. H. Gerdes - 375 00
Do - | T. W. Werner - 375 00
Do -1 C.Preuss - - 378 50
‘ Do - | T.P. Dornenburg - 200 00
Do - | 8. Hein - - 231 36
Do - | Thomas McDonnell ~ | = 168 62
Do - | W. Wurdeman - 208 00
Do - | W. Jacobi - - 195 00

1837, 3d and )

4th qrs. | John Farley - -{ 1,000 00
1838, 1st qr. | F. R. Hassler -| 1,500 00
Do - | Jas. Ferguson - | 1,000 00
Do - | E. Blunt - -1 1,000 00
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Compensation paid. ~
Year and qyacter. Namea of the persons. .
Regular. Extra, Arrearsges.

1638, 1st qr. | C. M. Eakin - $750 00

Do - | C.Renard - - 750 00

Do - | W. M, Boyce - 500 00

Do - | T. W. Werner - 375 00

Do - | C. Preuss - - 375 00

Do - | H. L. Dickins - 375 00

Do - | F. H..Gerdes - 375 00

Do - | T. P. Dornenburg - 200 00

Do - | Sam’l Hein - - 25] 43 fmmersemer

Do - | ‘W, Wurdeman - 251 42

Do - | Wn. Jacobi - 195 00

Do - | Tho. McDonnell - 201 438

Do - | John Farley - 500 00
1838, 2d qr. | Thos. McDonnell - 202 00

Do - | W. Werner - - 375 00

Do - | F. R. Hassler - 1,500 00

Do - | Jas, Ferguson -1 1,000 00

Do - | E. Blunt - - 1,000 00

Do - | C. M. Eakin - 750 00

Do - | C. Renard - - 750 0Q

Do - | W. M. Boyce - 500 00

Do - | H. L. Dickins - 375 00

Do - | C. Preuss - - 375 00

Do - | F. H. Gerdes - 375 00

Do - | T. P. Dornenburg - 200 00

Do - | S. Hein - - 252 00

Do - | W. Wurdeman . 245 14

Do - | Wm. Jacobi - 195 00

Do - | John Farley - 500 00
2838, 3d qr. | Chs. Preuss - - 62 50

Do - | T. W, Werner - 37500

Do - | F. R. Hassler - 1,500 .00

Do - | Jas, Ferguson -| 1,000 00/

Do - | E. Blont - - 1,000 00

Do -{ C. Eakin - - 750 00

Do - | C. Renard - - 750 00

Do - | W. M, Boyce - 500 00

Do - | J. J. S. Hassler - 478 26 ®

Do - | F. H. Gerdes . 375 00

Do - { H. L. Dickins - 375 00

Do - | T. P. Dornenburg - 200 00

Do - | Sam’l Hein - - 222 BB | mrmwermr

Do - | W. Wurdeman - 230 28

Do - | W. Jacobi - - 195 00
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‘Names of the persons.

Compensation paid.

Year atd guarier.
Regular. Extra. Arrearages. -
1838, 3d qr. { Tho. McDonnell -} $182 80
Do - | John Farley - 500 00
1838, 4th qr. { F. R. Hassler -| 1,500°00
Do - | James Ferguson - | 1,000 00
Do - | E.Blunt - -| 1,000 00
Do - { C. M. Eakin - 750 00
Do - { C. Renard - - 750 00
Do - | W. M. Boyce - 500 00
Do - | J. J. S. Hassler - 500 00
Do - | . L. Dickins - 391 50
Do - { T. W. Werner - 375 00
Do - | F. H. Gerdes - 375 00
Do -.{ 8. Hein - - 226 73 |~
Do - | Thos. McDonnell - 184 33
Do - | W. Wurdeman - 217 71
Do - | T. P. Dornenburg - 200 00
Do - | W. Jacobi - - 197 50
Do - | John Farley - 500 00
1839, 1st qr. | F. R, Hassler -|{ 1,500 00
Do - | Jas. Ferguson - | 1,000 00
Do - | E. Blunt - - 1,000 00
Do - | C. M. Eakin - 750 00
Do - | W. M. Boyce - 500 00
Do ~ | J.J. S. Hassler - 500 00
Do - | C. Renard - - 750 00
Do - | F.H. Gerdes - 375 00 ’
Do - | H. L. Dickins - 375 00
Do - | T. P. Dornenburg - 252 00
Do - | S. Hein - - 251 43 L~
Do - | W. Wurdeman - 251 43
Do - { Tho. MeDonnell -1 201 43
Do -| W. Jacobi - - 192 50
Do - | T. W. Werner - 375 00
Do - | John Farley - 500 00
1839, 2d qr. | F. R. Hassler -1 1,500 00
Do - { Jas, Fergusen -{ 1,000 00
Do -|E Blunt - -] 1,000 00
Do - | C. M. Eakin - 750 00
Do - C. Renard - - 750 00
Do - | W. M, Boyce - 500 Q0
Do - | J. J. S. Hassler - 500 00
Do - { F. H. Gerdes - 375 00
Do - | H. L. Dickins - 375 0D
Do - | 3. P, Dornenburg - 250 00




Rep. No. 48+ 4

LIST—Continted.
r . Compensation pald.
, Year and quatter. Nomes of the persons,
Regular. Extra. Arrearages.

1839, 2d qr. | T. W, Werner -| $37500

Do - 1 8. Hein - - 200 00 | s

Do - | Tho. McDonnell - 191 72

Do - | Wm, Jacobi - 195 00

Do - | W, Wurdeman - 244 00

Do - | John Farley - - 500.00
1839,3d qr. - | Tho. McDonnell - 184 66

Do - | 8. Hein - - 280 89 | Scamp—

Do - | T. W. Werner - 375 00

Do -.| F. R, Hassler - 1. 1,500 00

Do - | J. Ferguson: - | 1,000 00

Do - | E. Blunt . - - 1,000 00

Do - | C. M, Eakin - 750 00

Do - | C. Renard - - 750 00

Do. - | W.M.Boyco - 500 00

Do - | F. H. Gerdes - 375 00

Do - | T. P. Dornenburg - 25000

Do -~ | W.Jacobi - - - 197 50

Do - | W. Wurdeman - 217 14

Do - | J. 1. S. Hassler - 500 00

Do - | John Farley - 500 00
1839, 4th qr. | H. L. Dickins, 3d qr. 375 00

Do - | 0. L. Dickins - 125 00

Do - H.I?. Dickins - 125 00

Do - | S. Hein - = 270 50 jeeemmaree—t

Do - | Tho. McDonnell - 192 85 .

Do - | W. Wurdeman - 252 57

Do - | W, Jacobi - - 197 50

Do - | F. R. Hassler - 1,500 00

Do - | Jas, Ferguson - 1,000 00

Do - | E. Blunt . -| 1,000 00

Do - | C. M. Eakin - 750 00

Do - | C. Renard -« - 750 00

Do - | W. M. Boyce - 500 00

Do - [ §. 1. S. Hassler - 500 00

Do - | F. H. Gerdes - 375 00

Do - | John Farley - 500 00
.1840, 1st qr. { H. L. Dickins - 125 00 L]

Do - | H. L. Dickins - 125 00

Do - | F. R. Hassler - 1,500 00

Do - | James Ferguson - | 1,000 00 |

Do -{ E Blunt -« - { 1,000 00

Do - | W. M. Boyce - 500 0U .

Do - | J.J. 8. Hassler - 500 00
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LIST—Continued.
: Compensation. paid.
Y earnd quarter.]  Names of the | '
Regular, Extra. Arrearages. -~

1840, 1st qr. | H. L. Dickins -| #$12500

Do - | T. W, Werner - 375 00

Do - | Thomas McDonnell 202 00

Do - | S. Hein - - 302 00

Do - | W. Wurdeman - 252 00

Do - | William Jacobi - 195 00

Do - { John Farley - 500 00
1840, 2d qr. | Thomas McDonnell 202 00

Do - | T. W. Werner - 375 00

Do - | F. R. Hassler - { 1,500 00

Do -.1 4. Ferguson - | 1,000 00

Do - | E. Blunt - - | 1,000 60

Do - | C. M. Eakin - 750 00

Do - { W. M. Boyce - 500 00

Do - | F. H. Gerdes - 375 00

Do - | H. L. Dickins - 375 00

Do - 1 J. J. S. Hassler - 500 00

Do - | 8. Hein - - 302 00 | sememmmmmm

Do - | W, Wurderian - 252 00

Do - | W, Jacobi - - 195°00

Do - | Johu Farley - - 500 00
1840, 3d qr. | H. L. Dickins - 375 00

Do - { Thomas McDonnell - 193 00

Do - | T. W. Werner - 875 00

Do - | F. R. Hassler - 1,500 00

Do - | James Fergusou - | 1,000 00

Do -{ E. Blunt - -{ 1,000 00

Do - | C. M. Eakin - 750 00

Do - | C.Renard - - 750 00

Do - | W. M. Boyce - 500 00

Do - | J.J. 8. Hassler - 500 00 .

Do - | F. H. Gerdes - 375 00

Do - | John Farley - 500 00

Do - | Samuel Hein - 298 43 et

Do - | W, Wurdeman - 252 57 .

Do - | W. Jacobi - - 197 50

Do - | L. Muller - - 168 00
1840, 4th qr. | F. W. Hassler -| 1,500 00

Do - | James Ferguson - | 1,000 00

Do - |C.Blunt - - | 1,000 00

Do - | C. M. Eakin - 750 00

Do - | C.Renard - - 750 00

Do - | John Farley - - 500 00

Do - - 500 00

W. M. Boyce
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LIST—Continued.
Compensation paid.
Yoar and quarter. | - Names of the porsons.
Regulur. Extra. Arrearagea.
1840, 4th qr. | J. J. S. Hassler - $500 00
Do - | T. W. Werner - 37500
Do - | F. H. Gerdes - 375 00
Do - | H. L. Dickins - 375 00
Do - |S.Hein - - 282 47 |~}
Do - | W, Wurdeman - 250 86
Do - { W, Jacobi - - 197 50
Do - | .. Muller - - 15037
1841, 1st qr. | 'Thomas McDonnell - 184 87
Do - | S, Hein - - 288 86
Do - | L. Muller - - 248 40
Do - | W, Jacobi - - 192 50
Do - | W, Werdeman - 251 43
Do - | Thomas M¢Donnell - 201 43
Do ~ | F. H. Gerdes . 375 00
Do - | F. R. Hassler - 1,500 00
Do - | James Ferguson -} 1,000 00
Do - | E. Blint - - 1,000 00
Do - 1 C. M, Eakin - 750 00
Do - 1 W. M. Boyce - 500 00
Do - | J. 1. 8. Hassler - 500 00
Do - } H. L. Dickins - 375 00
Do - | C. Renard - - 750 00
Do - | John Farley - 500 00
1841, 2d qr. | L. Muller - - 199 98
Do - | W, Jacobi - - 195 00
Do - | W, Werdeman - 249 14
Do - | Samuel Hein - 302 00 (|
Do F. R, Hassler -| 1,500 00
Do -} James Ferguson - | 1,000 00
Do - | E Blunt = - - | 1,000 00
Do - { C. M. Eakin - 750 00
Do - | .C. Renard - - 750 00
Do - | W. M. Boyce - 500 00
Do - | 3. 3. 8. Hassler - 500 00
Do - | F. H. Gerdes - 375 00
Do - | T'W.Werner,1&2qr. 750 00
Do - | John Farley - 500 00
1841, 3d qr. | H. L. Dickins, 2d qr. 375 00
Do - | J. J. 8. Hassler - 166 66
Do - { L. Muller - - 66 66
Do - | F. R. Hassler -{ 1,500 00
Do - | J. Ferguson - | 1,000 00
Do - | E. Blunt - - { 1,000 00
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Yoor and quarter.

Naomes of the p

Compensation paid.

Regular. Extra. Arrearages.

1841, 3d qr. { C. M. Eakin -1 $750 00
Do - | C. Renard - - 750 00
Do - | W. M. Boyce - 500 00
Do - | John Farley - 500 00
Do - | H. L. Dickins - 375 00
Do - | F. H. Gerdes - 375 00
Do - | T. W. Werner - 375 00
Do -1 8. Hein - - - 282 69 | —
Do - | W. Wurdeman - 252 57
Do - | Thomas McDonnell - 187 96
Do -1 J.J. S. Hassler - 166 66
Do - | L. Muller - - 66 66

1841, 4th qr. { W. Jacobi - - 197 50
Do - | L, Muller -~ - 66 66
Do - | 8. Siebert, engraver - 300 00
Do - | T. A. Rolle, do - 216 66
Do - | L. Muller, - - - 66 66
Do - | W. Wurdeman = - 252 57
Do - | W, Jacobi - - 197 50
Do - | F. R. Hassler -] 1,600 00
Do - | J. Ferguson -] 1,000 00
Do - |E Blunt - - | 1,000 00
Do - { C. M. Eakin - 750 00
Do - | C. Renard - - 750 00
Do - | W. M. Boyce - 500 00
Do - | T. W, Werner - 375 00
Do - | F. H. Gerdes - 375 00
Do - | S. Hein - - 277 14~ i
Do - | Thomas McDonnell - 198 34
Do - | H.I. Dickins - 375 00
Do - | S. Siebert, engraver - 150 00
Do - | T. Rolle - - 108 34
Do - | John Farley- - 500 00
Do - { J. J. S. Hassler - 500 00
Do - | L. Muller - - 66 66

e

TreasurY DEPARTMENT,

. Register’s Office, June 9, 1642.

T. L. SMITH, Register.
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oA list of all officers of the army employed in the coast survey ; their army
. puy and emoluments, in dollars and cenls, whilst so employed ; and the

additional pay of each for service in the coast survey, from 1816 to the
31st December, 1841.

83

3

Year. Name and rank. Army poy. [Additional pay. Total.

1816 | Major J. J. Abert - - |$1,645 20 | $357 20 | $1,902 40
1817 | Major J. J. Abert - -] 1,616 40 912 50 ‘2,528 90
1818 | Major J, J. Abert - <1 1,592 40 327 50 1,919 90
1818 | Lieutenant W. G, McNeill - 689 20 156 25 845 45
1818 | Lieutenant J. A. Adams - 689 20 1S3 75 872 95
1818 | Lieutenant J. R. Vinton - 639 20 253 75 942 95
1832 | Lieutenant M. D. Mackay - - 76 25 76 25
1832 | Captain W, H. Swift - - 963 60 - 963 60
1833 | Lieutenant John Mackay - 837 90 - v 873 90
1833 | Lieutenant J. V. Bomford - 764 96 267 00 1,081 96
1833 | Captain W, H. Swift -1 1,160 16 | 929 47| 2,089 63
1833 | Lieutenant A, D. Mackay - - 7 50 7 50
1834 | Captain W. H. Swilt -1 1,067 so - 1,067 80
1835 | Captain W. H. Swift - 947 00 - 947 Q0
1836 | Captain W. H. Swift - 948 00 |* 292 SO 1,240 80
1837 | Captain W, H. Swift - 947 00 |*4,648 13 | 5,695 13
1838 | Captain W, H, Swilt -1 1,363 93 [*2,830 67 4,194 60
1839 | Captain W. H. Swift - | 1,926 80 |*2,868 52 4,795 32
1840 | Captain W, H. Swift -] 1,916 80 |*2,148 42 4,065 22
1841 | Captain W. H. Swift - | 1,829 40 [*1,919 27 3,748 67

* Includes.his commission on disbursements.

TrREASURY DEPARTMENT,
' Regtster’s Office, June 9, 1842.

T. L. SMITH, Register.
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.Trgasvry DerarTMENT, June 20, 1842.

S1a : 1 have the honor to transmit the following commumcatwn, in an-
swer to the inquiries made in your letter of the 81st ultimo, in behalf of the
spegial committee “ on the coast survey.”’

First. Respecting “ the contract between the Government and F. R.
Hassler, supermtendent of coast survey,” of which a copy is asked by the
committee, I beg leave respectfully to refer to the accompanying papers,
(marked A, B, C, and D,) as containing all the information in possession of
the Deparlment, in reference to'the engagement of the services and the
‘terms on which Mr. Hassler undertook to perform the work, in the year
1816, and on its revival in 1832.

Second. In reference to the inquiry, ¢ under what authority was Mr. F.
R. Hassler employed to make a set of mecasures for the United States ?”’ I
would respectfully refer the committec to the copy of a communication,
herewith sent, from Mr. Secretary Ingham, under date of the 30th -of
April, 1831, (marked C,) by which it appears he wasemployed by the Treas-
ury Department, with the sanction of the President, to superintend the
manufacture of weights and measures for all the custom-houses of the
United States.

Third. In regard to the inquiry, *“ when was lhe work commenced, and
how much has been expended, yearly, from its commencement up to the
‘present time, specifying the sums, to whom paid, and for what purpose ?”’
it is. to be remarked, in answer to the first branch of this inquiry, that
on the 29th of May, 1830, the Senate of the United States adopted a reso-
lation directing the Secretary of the Treusury «to ccuuse o comparison to

~'be made of the standards of weight and measure now used at the princi-
pal custom-houses in the United States, and report to the Senate at the
next session of Congress.”” To comply with the requiretneuts of this reso-
lution, it appears Mr. Secretary Ingham deemed it expedient to engage the
services of Mr. Hassler to make the necessary comparisons, as shown by
the accompanying copy of his letrer to that gentleman, datéd 12th June,
1830, (marked B,) and inviting him to ¢ome on to Washington to perform
vthat duty. To institute the comparisons mentioned, it became necessary
to require the collectors of the principal ports to forward their standards to
Washington, which occasioned some unavoidable delay in the commence-
ment of the work. The proper tests and comparisons were uccordingly
made by Mr. Hassler, and the determined results were submitted to the
Senate, in reports from the Departmient, under dates of the 3d of March,
1831, and 20th June, 1832, which will he found in Senate documents, 2d
session of 21st Congress, 2d volume, document 74, aud KExecutive docu-
ments, 1st session 22d Congress, volume 6, documeunt 299.

As the resuits of these comparisons exhibited serious discrepancies be-
tween the standards used at the respective ports, the Department gave di-
rections to Mr. Hassler to superintend, in this city, the manufacture of
standard weights and measures for all the custom-houses. These direc-
tions were given in April, 1831, bnt, as many arrangements had to be
made before the work of fabrwauntr these staudards could be properly en-
tered upon, such as the collection of materials aud the preparation of re-
quisite machinery, some time clapsed before it went into cowmnplete opera-
tion. There is no data in the Department by which the precise time when
the work was commenced can be fixed.

In reply to so much of the sccond branch of the inquity under considera~
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tion as relates to the amount “ expended yearly, from its commencement,’”
I beg leave to refer to the statement prepared by the Register of the Treas-
ury, and transmitted to the committee on the 15th instant, in compliance
with the request of Mr, Aycrigg, a member of the committee,

Fourth. As to the inquiry, «from what source or sources have the funds.
thus used been derived ?”’ 1 have to state that the funds have beeh derived
from the accruing revenue, under the authority believed to be given in the
21st section of the general collectiou act of the 2d of March, 1799, requiring
surveyors of the customs, from timeto time, and particularly on the first
Mondays in January and July,in each year, to examine and try the weights,
measures, and other instruments, used in ascertaining:the duties on imports,
with standards, “to be provided by each collector, at the public expense,
for that purpose.”” The construction given by the Department to this pro-
vision of law seems to have been sanctioned by a special committee of
the House of Representatives, of which the Hon. Horace Binney, of Penn-
sylvania, was chairman, as shown by their report, No. 132, vol. 1, second
session of the 23d Congress, which closes with the following resolution,
which was adopted by the House :

“ Resolved, That it is highly expedient that the Treasury Department
should- complete, with as little delay as practicable, the fabrication of stand-
ards of weights and measures, for the sapply of the diflerent custom-houses
of the United States, upon the principles set forth in the reports of the Sec-
retary of the Treasury to the Scnate on the 3d of March, 1831, and.20th
June, 1832.”

Both Houses of Cougress subsequently sanctioned the source from which
the expenditures were made, by a joint resolution of the 14th June, 1836,
directing the Secrctury of the Treasury to finish a complete set of all the
weights nnd measures ndopted as standards, for the respective States ; and
by the 7th section of the act « for the support of the n:ilitary academy,’ &c.,
passed the 7th July, 1838, the Secretary of the Treasury is directed to
cause to be made, under the superintendence ol Mr. Hassler, one standard
balance for each State,and, when completed, to be delivered to the respect-
ive Governors, for the use ot each of the States.

Fifth. In regard ‘io thie inquiry, “how many complete sets of weights
and measures have been delivered to the Treasury Department, and how
have they been disposed of ?’> I beg Jeave, iu answer, to refer the commit-
tea to the statement herewith sent, (marked D,) by which it will be found
that two hundred and scveu sets ol large weights, forty-four sets of ounce
weights, and forty-one yard measures, have been delivered by Mr. Hassler
to the Depariment ; that, of the former, there have been distributed to cus-
tom-houses and States, &c., oue hundred awl nineteen, of the second
twenty-three, and of the latter thirty-four. ' ‘

Sixth., In respect to the inquiry, « when is it probable the work will be
finished ?”’ [ would remark, that the Department is not possessed of such
information as to enable it to fix any precise time when the work will- be
finished ; but, as it is informed that the capacity measures, and the balance
of the ounce weights and yards, bave beon fabricated, and are now under-
going their final comparisoun, it is not supposed that much time will elapse
before their final completion. 1t is nnderstood that the balances designed
for the States are also in a state of forwarduess. - It is decmed proper to
observe, in conclusion, that it is not contemplated to {ornish the respective
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custom-houses with balances or-ounce weights, they being designed for the
respective States alone. ~ -
T have the honor to be, very respectfully, your obedient servant,
' W. FORWARD,

. Secretary of the Treusury.
Hon. F. Mavrrony,

Chairman of Select Committee on Coast Survey.

’

WasHinGTON, July 12, 1616;
Sir : Herewith I have the honor to deliver the more detailed articles of
the agreement between the Treasury Department and myself, relative to
the survey of the coast, as desired by the letter of the Secretary of the
“Treasury, under the 5th instant. '
You will judge if I have expressed myself clearly upon the subjects under
consideration, or not, and dispose, in consequence, as you find most proper.
I have the honor to be, with respect ang esteem, sir, your most obedient,
humble servant,

F. R. HASSLER.

- Jongs, Esq., '
Treasury Department, Washington City.

JArticles of engagement between the Treasury Department of the United

States and F. R. Hassler, relative lo the survey of the coast of the
United Stales.

A. Mr. Hassler engages to bestow all his time, labor, and attention, to
the work of the survey ; as well to make, himself, the principal part of the
general large triangulation, and the consequent calculations, as to superin-
tend and direct the esiablishment of the observatories, and the oflicers of
engineers, or naval officers, who will be eugaged under his orders, in the
detail parts of the work, and give them proper instructions to that effect,
according to the plan proposed by him, under the 15th May, 1816.

B. He will, to that purpose, have the use of such instruments and books
of the collection he has procured, or which are yet to be procured, for the
‘use in this work, as he may find necessary for his objects, and give direc-
tions relative to those which are to be used by the officers under his direc-
tion. o ‘

C. He will be provided from the corps of engineers, on his application
"to the general of said corps, with the following assistance to his own works,
or such part of the same as he may deem necessary, according to circum-
stances, viz:

1. Two officers of engineers, topographical or others.

2, Some cadets of: said corps, in number according to the circumstances.

3. Twelve men of said corps, for the most part artificers, with corporal
or gergeant. '

4. Une large baggage wagon, with four horses, or two smaller ones, as
he may require, with the necessary drivers to them. '

5. Two saddle hcrses.
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6. Teonts for the accommodation of himself, the ubove-menuoned oﬂun, .
cadets, and men, and the shelter of the instruments,

-1, The necessary field utensils, as well for the personal accommodaticm
of the .company as for the works occurrmg, not comprehendmg Mz, Han-
ler’s private equipment.

D. Under Mr. Hassler’s orders, the oflicer first in rank -accompanying
him will have the chief command of the above military assistance, and act
as treasurer upon the funds, which will be given to said officer to defray all
the expenses of a public nature accurring er ordered by Mr. Hassler; and
said ot%cer will render account upon these funds to the I‘reasury Depart.

vment.

E. The followmg are lo be considered expenses of a public naturs, vie :

1,. The keeping in order and securing from injury of the instruments:
belc}ngmg to the Government, their stands and boxes, and tho fiting them
up for use.

psz. Snch additions to the collection of instruments and books as may be
found necessary by Mr. Hassler in the progress of the work;as-well to
complete the collection from time 1o time as to furnish a sufficient number
of them for the use of the detail surveyors.
. Thé construction of the signals aud signal lamps, and theu‘ attend.
ance and protection

4. The preparations of the stations, for the convenience- of obsuvauons,
and the securing of them for future uylity.

~6. The transport of the instruments and the baggage of the company.

6. All gxpenses consequeut or relating to the keepmg in order and
maintenance of the wilitary assistance stated in article E. .

7. All ‘expenses for the establishment of the permanent or tempomry
observatories, to be erected according to Mr. Hassler’s plans.

8. The printing of blank formulas of journals and calculations, for the
detall surveyors, if such are found advantageous, as it is probable, -

F. Mr. Hassler will receive, as compensation for his personal work in
the survey, his superintendence and direction of the whole, and all his per»
sonal expenses consequent thereof, the sum of five thousand dollars an-
nually, to be pmd quarterly, on his drarts upon the Treasury Department,
or otherwise, =

“G. It'is understood that the work shall not be carried'on in the form of
a bregu or office; but that Mr. Hassler himself, as well as the officers

under his dlrection, ‘'shiall execute such work as devolves upon them, orare
ordered to.them in the field, by defraying their own personal expenses,
and at home in their private quarters ‘Therefore, no accounts will be ad.
mitted ‘upori room hire, fire wood, stationery, or smaller drawing imple.
ments, not provided by the collection of the Government. The aboye.
mentioned compensation is to be considered compensating all his personal
expenses, in his absence ffom home, in the work of the survey, and the
items here mentioned, required for his personal use in this work, exclu~
sive only of the expenses stated as of a.public nature in article E,

H. The appointments to be made in future, to officers undertaking sep-
arate parts of the work, will be fixed so as to comprehend the same articles,
and to follow the same principles.

L I thorefore, Mr. [assler shall a1 any time require officers to work
under his dxreguon in his quarters, it will be. at his option, and enurely a
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matter of his private arrangement; otherwise, every officer is to be un-
derstood to:execute his house work-in his own guarters.

K. From these regulations are excepted : ,

1. All expenditures relating to the use of vessels or shipping, for sound-
ings -and the nautical part of the survey, for which proper arringemepts
will be made in time by the Treasury Department, npon propositions to
this effect: - ' ' = ‘ o

~2. The clear exccuted copies of the maps and- charts, either general or
special, which will be required by the proper authorities, or. prepared for -
publishing ; for which proper draughtsmen will be appointed, and paid
according to separate arrangements, to ba made with'men who may have
applied to such works with particular success. :

-3. All expenses and consequences of engraving, printing, publishing, or
executing such number of copies of the maps or charts as may be raquired
for this purpose, or desired by the Government, or the officers to whom it
may belong. ' -

: F. R. HASSLER.
- Wasminertox, July 12, 1816, o

TreAsury DeparrMesT, Jugust 3, 18186,

Sir : The correspondence and documents relative to your being employ-

ed as superintendent of the survey of the coast, under the act of Congress
respecting that object, have beeu submitted to the President, and your ser-
vices are engaged, on the following terms: _
" 1. The whole of your time, labor, talents, and attention, shall be given
to the work, as well i’ relation to the superintendence of the duties to be
performed by military or naval officers and assistants, or by draughtsmen
and engineers, as in relation to the parts of the work which are to be ex-
ecuted by yourself. ,

2. You willbe provided with competent assistance of officers and men,
from the corps of engineers and from the navy, with tents and field equip-
age, with baggage wagons and horses ; and you will have the free use of
the public instruments and books, for the purposes of the survey. j

" 8. The party of officers, men, and assistants, accompanying you, will be
ordered to conform to your instructions ; and all the incidental expenses of
the survey, which are of a public nature, will be defrayed by the Govern-
ment ; but your own personal expenses are to be defrayed by you, whether
you are employed at home or abroad. ' .

~4. Funds will be placed, from time to'time, upon your requisition, in the
hands of the chief officer accompanying you, to be disbursed, upon your
order, in the payment of the expenses of a public nature, and to be ac-
counted for by him at the Treasury once at least in every three months,

5. You will receive, in full for all your services, a compensation at the
rate of $3,000 perannum,and for your personal expenses an allowance at the
rdte of $2,000 per annum, to commence on the 18th day of Juue, 1816,
and to be paid quarterly at the Tréasury, upon your drafts. S

6. You will make frequent reports of your progress to this Department,
and deposite ‘here all the surveys, drafts, notes, charts, maps, journals, and
documents, in any wise belonging to the survey of the coast ; and you will
retarn the public instruments and books to such place as shall be directed,
when they ‘are no longer required for the business of the sutvey. =~
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7. If at any time it shoild be necessary to explain. the nature and ex-
tent of your employment and engagement, your communications ‘tothis
Department, and ‘particularly the articles submitted by you on the 12th
July, 1816, will be resorted to, . ,

It only remains to repeut the Presidout’s solicitude for a success{ul and
speedy execution of the great national work which is thus confided to you,
‘and to assure you of the esteem with which I awm, sir, your most obedient
servant, , . :
o o A. J. DALLAS.

Mr. F. R, Hasspeg, : .

[ To the eare of Robert Patlerson, Fsq., Director of the Mint, Phila.]

Copy certified conformable to the original. R
F. R. HASSLER.

e

Upon the articles of agreement between the Treasury Department of ihe
United States und F. R. Hassler, relative to the survey of the coast of
the Uniled Stales.

1. Mr. Hassler engages to undertake the direction of the survey of the
coast of the United States, according to the law to that effect of 1807, and
the act to put the some in activity, passed in 1832, as well by performing
such of the principal parts of the same as will require his own personal
-work, as by directing and superintending the work of such officers of the
army and'navy, and also civil engineers, a8 will be appointed, upon his
recommendation, in the other parts, and the detail surveys, the determina-
tion of soundings, nnd such like.

2. He will, for that purpose, have the use and disposition, for himself
or his assistants, of the instruments and all other necessary implements,
books, &c., that have been procured in time for that purpose, and such
others as will be procured suecessively for the same use.

3. He will also be provided with the proper means of sufe conveyance
of these instruments and other objects, cither by land or by water, accord-
ing to the arrangements which he will muke at proper times Tor that pur-

ose. L
p» 4. He will receive the assistanee of such officers, cadets, midshipmen, or
other mon of the wilitury or naval service,ns. will he appointed upon:his
request, and who will be provided with ull their necessary field equip-
nments, &c. . S

5. All the assistants and men, militury, naval, or civil, that wilt'be ap-
pointed for this servize, will e vrdered 10 conforu to his instructions and
directions, and, in cuse of their relusal, he will have the liberty to order
them lo report for other services, or dismiss them, S

6. He will have the sole and free disposition of the carriages or othar
means of conveyauee, aud other objocts or implements uppertaining to the
equipments for this work. . _

7. He will be provided with tents for the instrumenits aud for the ac-
commodation ol himself and his vssistants, with the necessary tools for pre-
paring statious, plucing siguals, and the other necessary works for the en-
campment on the stations, and mending implements, &ec., that might be in
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need of it, the necessary means for signals, and for the preservation of the
stations of the survey. - ' o ' '

.8, Oue of the assistants will act as accountant for'all public expenses
made upon the orders of Mr. Hassler, and will receive from the appropria-
tions made for the survey such sums, at different times, as shall be agreed
upon.  He will account for them, at stated times, to'the Treasury Depart-
ment, for which service he will reccive a compensation. : ‘

.. 9.. All drawing, plotiing, execution of maps, or such like, will be done
by the agsistants, upon Mr. Hassler’s orders, either in their private quar-
ters or in an off.ce, as may be judged best adupted to the case; the office
expensed will be paid by the accounting officer, on public accouut.

10. All the stationery needed in the work, as well for Mr. Hassler as
for any of the assistants, will be provided by the accounting officer, at pub-
lic expense, in the field or at home.

11, Officers ot engincers, detailed out by Mr. ITassler for separate works,
of detail parts or others, will conform to the instructions which they will
receive from him upon their work ; they will be furnished with such in-
struments, implements, and assistance, as he will direet ; und their expen-
ses of a public nature will be accounted with the accountant-above stated.
They will report to Mr. Hassler, as he will direct ; for such works they will
receive adequate compensation. . '

12. Mr. Hassler will receive, for compensation of his services, $3,000
per annum, and in lien of his private personal expenses $2,000 per annum,
to be paid together quarterly, upon his draft, bill, or otherwise, unless, in
the progress of the work, he should be obliged to make voyages at greater
distances, when an allowance, by the way of mileage, will be determined.

18, Mr. Hassler will be provided with an ostensible public paper, stat-
ing his employment, and the nature and object of the same, to supporthim
in his actions and transactions in any part of the country he may have to
go for the purpose of his work, 1o serve equally for his assistants and the

persons etployed under him.
' F. R. HASSLER.
Wasuinaron Ciry, ugust 6, 1832,

Instruments, implements, and assistance required.

1st, These cannot be very essentially different from what.they were in
1817. In the present state of the instruments and their accessories, it will
be best to.give them under detailed inventory, as stated in its place, to the
disposition of the chief of the work, to take tho best advantage of them that
they will afford, to have them put in as good order as possible, and to al-
low him to replace the missing accessories as best he can.

£4. The carriago made purposely for the transportation of the principal
instruments was sold, but is yet on hand, and can be made serviceabls un.
til a new one may be constructed, which wonld most likely delay too long
at present. For the other parts of the transportation it will be easy to get
a Jersey wagon, as has been used before.

3d. Horses and harness it will be uecessary to purchase—the first strong
and sure; the second simple, bit strong. The mode of transportation of the
astruments by a proper carriage, made of a size exactly to serve as a box
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for them, and upen springs and thorough-braces, has been found more se-
cure and economical for this country than the transportation by hand, - It
admits, therefore, also, to redute the number of laboring hands for the work
of the triangulation. : ,

4th. The whole party in the work must be supplied with the necessary
tents for their encampment in the field, and other necessary field equip-
ments, besides axes, pickaxes, spades, and other tools, required for the
placing of signals, preparing stations, and keeping every thing in good or-_
der. (I have even always such tools with e as are proper for keeping
the instruments in good order, and repairing lighter accidental damages.)

5th. It must be observed, that the proper provision and arrangement of
the nccessories, and cven the ease of an observer, are essential elements of
accurate observation, as well as attentive and intelligent assistants; both
favor the unimpeded and proper progress of the work, and are therefore
essentially economical. A defective state of these parts is very detrimental.

i6th, It is expected that none of the chronometers will be in a serviceablo
state ; that defect may be supplied by the loan of a second-pendulum clock
at West Point, (of Troughtou’s arrangement,) made expressly for transport-
.ation, which is not expected to be in use there ; even a circular instrument
of Troughton’s, which is there, most likely in the same predicament, might
he barrowed with advautage for the secondary triangles wentioned in the
proper place. , . o

7th. "The selection of the assistants, in officers or other able men, must of
course belong tothe chief of the work; who will recommend them, and
they will receive their appointinents from the Department, but, if necessary,
removed upon the proposition of the chief of the work. Tor tho presont
first beginning, to execute the part stated for the imtediate work, three
such persons will only be reqnired, whom I wish to name, besides what
accidental help [ shail have to call my son in for, on account of his ac-
quaintance with the former work.

gth. The number of laboring ‘men will vary at different times. When
the base lines are measured, fifteen to twenty will be required for the sim-
ple triangulations, particularly that proposed at preseut in completion and
extension of the triangnlation made in 1817, Six or seven may be suffi-
cient, hesides the drivers for the carriages and what may bo needed for de-
tail triangulations, if they are undertaken simultaneously.

+9th. The best manner of getting this part of the assistance in laboring
men is to take them from the military, where they may be easil spared
from some garrison or other. Their habit and ragulation ofdiscipﬁne, and
their.being placed undor the order-of an-officer, introduces much casior the
necessary regularity, and they stand for thoir conduct under proper regula-
tion. S

10th. The pay and maintenance, in cvery respect, of the officers and man
taken from the army ayd navy, is in all cases to be provided for and paid-
by the army corps to which they belong, or the navy iu general, according
to tho regnlations in which they otherwise stund ; so, also, thoy will recsive
all their equipments. They must, in geueral, he considered as coming ta
this service in the same manuner as to any other in their line to which thoy
might be ordered. '

. , . F. R. HASSLER.

. Wasnrvaron Crry, August 6, 1832 o
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Treisury DeparTmexst, August 9, 1832,

Str: With the President’s approbation, you have been appointed to
make, under the superintendence of this Department, the survey of the
coast of the United States, directed by the acts of the 10th February, 1817,
and 10th July, 1832. : L

“‘The act last mentioned having authorized the employment of other per-
sons as well as those in the land and naval service, such assistants, of either
-description, as may be necessary iu the work, will be provided at your
request. -

Funds will be placed, from tite to time, upon your requisition, in, the
hands of one of your assistants, to be disbursed for such expenses of a pub-
lic nature as may be properly chargeable to the appropriation for the sur-
vey of the coast, and he will render his accounts, approved by you, quor-
terly, to the First Auditor. :

Those expenses of the persons in the military and naval service em-
ployed in the survey, which are chargeable to military and naval appropri-
ations, will be defrayed by the officers of tho respective Departments, and
accounted for under the diregtion of those Departments.

You will receive, in full for all your services, a compensation at the rate
of $3,000 per annum, and, for all your personal expenses, an allowance at
the rate of $1,500 per annum, payable quarterly, to commence on the 2d
of August, 1832, you having been employed since that time in the neces-
sary arrangements of the instrumeunts and other preparatory works. It is

" to be understood, however, that yon will still continue your servicesin the
construction of weights and measures for the custom-houses, as far as may
be compatible with your duties in the coast survey, without any other comn-
pensation than what is allowed for the coast survey. .

In all other respects than those indicated by this letter, the terms and
nature of your employment will be the same as were fixed by the letter ad-
dressed to you by this Departiment on the 3d of August, 18186.

The plan af operations and wethods formerly adopted by you in the
coast survey having been approved of, you will recommence and continue
the work in conformity with them, including such modifications as are sug-
gested in your report of the 6th instant. '

I am, respectfully, vour obedieut servant,
LOUIS McLANE,
Sccrelary of the Treasury.
F. R. Hassven, Esq.

Wasnineron Ciry, Augusl 12, 1832,

Mos? Howorep Sin: I have the honor to acknowledge the receipt of
your favor of the th instant, by which you are pleased, with the authoriza-
tion of the President, to give into my charge and direction the important
national work of the survey of the coast of the United States, with a com-
pensation of $3,000 annually for my services, and an annnal allowance of
$1,500 for my personal expenses, to begin from the 2d iustant,

I am ton well aware of the great importance of the work, its exigencies
and nature, and the magnitude of the taslk, not to appreciate duly the value
-of the toufidence you place in me by this trust. I shall call up all my
exertions to prove these feelings, by conducting the work in a manner as
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honorable as permanently useful to the country ; for which it presents so
valuable means, that I feel highly honored by the occasion thus given to
me to contribute my exertions toward such an aim.

‘The diminutionof the allowance for my personal expenses, from what they
had been rated at in my first appoiutment ih 1816, is not such that within
the limits of such estimations, made beforehand, its effects could be distinctly
foreseen ; I could only say, that while I was in activity in this work in
1817, my annual expensas in my absence from home amounted to about
$2,000. What effect the now somewhat changed prices of things may
have in this respect is of course impossible to foretell; therefore this is so
much less an objection with me, as in any case I am certain it is not the
intention of the Government to put me to pecuniary loss, and that, there-
fore, in case it should be found appropriate, this part may easily be modi-
fied to the exigency of unforeseen circumstances.

I shall also attend to the standarding of weights and measures, in which
I have hitherto been ongaged. I have taken such arrangements as will
enable my assistant in it, Mr. Schmid, to prepare the works to the last
stage of their adjustment, which I shall then make myself next winter, after
my return from this year’s field work in the survey. His acquaintance
with the subject, and his practice in that part during his presence-in all my.
former operations, render him fully capuble to the task; and his work wilt
abridge mine so as to bring the necessity of my personal attendance within
such limits of time as will be compatible with my woerk in the survey.

With thanks for the honor of your confidence, I remain, with perfect
respect and estcem, most honored sir, your most obedient servant,

F. R. HASSLER.

Hon. Lovis McLaxg,

Secretary of the Treasury of the Uniled States.
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‘W asmineToN, Junk 20, 1841,

Hon. Cares Cusning, Member of Congress.

Sin,~—The many mistakes which are in your statements in Congress, relating to tho Sur-
vey of tho Const of the United States, commitied to my chargo, oceasion meo to take the
liberty to request of you, that you will please to visit tho oflice, in the lust hiouse, right hand
side of New Jersey Avenue upon Capitol Hilly a8 it must be disagreeablo to you to labor
under xo many misapprehensions, or side influences, by which besides you might occasion
irroparable mischief beforo the so desirable investigation has proved them as unfounded as
thoy are.

For the investigation which you provole, T thank you very much.

I enclose here, also, some of the fast reports which niny have escaped your notice.  The
previous documents are too volminous and unfortunately much of' a polemic nature, occa-
sioned by gimilar unfounded attacks, which were overcomo in 1836, A previons circum-
stance in 1818, similar to your call, which was successtul, destroyed the work then, after
only about ono year's existenco, caused the nation an expense of ubout half’ a millon, for
which not a map of the 8izo of u hand is producible in the Navy Depurtiment, where the
accomits testily to my statoment. At that time, it was the naval chuplain, Felsh, who occa-
sioned the damage, and the bill passed Congress without any inquiry, committee, or other
discussion, and it was not until 15832, (not 1531) that the law for the renewnl of the work
could be passed, cven with unfuvorable limitations, the work beginning again 1833, not-
withstanding the notice given by the then Sceretary of the Nuvy, now Senutor Southard,
dates alrendy in 1828,

Pleaso to consider nothing of all this as personnl to me, it is the good of the public, and
your own eredit, nlone which I consult in addressing you; us for me, personally, 1 can only
gain from that side Ly any investigation.

T have the honor to be, &e.
(Signed) I*, R. IIASSLER.

On motion of Mr. MarLory,
Ordered, Thut the letier from the Seeretary of the “T'rensury, laid before the TTouse on the

3d January, transwitting u reportof F. R. Hassler, Superintendent of the Const Survey, shiow-
ing the progress made in that worls, and the report from the Becrotury of the Trensury,
luid before the Ionse on the 31at January, 1842, in relation to tho expenditures on account
of the Survey of the Const, be relerred to n seleet committee. Mr, Mallory, Mr. Wise,
Mr. Cushing, Mr. Aycrigg, and Mr. Holnes were uppointed suid commitiee.

Saturday, February 19, 1842,



 Thursday, March 17, 1842.
Present, Mr. MarLory, Mr. Wisg, Mr. HoLues, Mr. Avcrica.

Mr. Hassler appeared before the Committee, agreeably to the re-
quest of the Chairman, made by order of the Comunittee at former
meeting.

EXAMINATION OF F. R. HASSLER.

1. Question by Mr. Mullory. Iave youdeviated in any way from the original plan adopt-
ed in 18077

Answer. Not in the least.

2. Question by the same. Ts not the work now conducted on a more extended plan than
was originally intended, and does it not embraco objects not originally contemplated by the
Government ?

Answer. Not in the least.

3. Question by same. Is it intended that the presont Coast Survey shall furnish the ne-
coessary data for the measuroment of an are of the meridian, or a parallel of latitude *

Answer. No.

4. Question by same, Is there any nccessary conuection botween such measurement,
and a hydrographic Survey of the Coast ?

Answer. No.

5. Question by samo. Could an arc of the meridian or parallel of latitude be mensured
with more fucility, expedition and economy, if disconncected from all other objects 7

Answer, Yes.

0. Question by Mr. Ayerigg.  You referin your Report (Docwument No. 23,) to n number
of voltunes in which the work is contained ; is the work in those volumes reduced ?

Answor, Thoy ure reduced.

7. Question by Mr. Mallory. Where are these papers kept ?

Answer. Inmy offico.

8. Qnestion by same,  Are they safe from fire ?

Answer. Yes.

9. Question by same. Are there any duplicates of these papors

Answer. Some; of the greater part.

10. Question by same.  Of what puper are these duplicates 7

Answer. Of all, except the last year’s work.

11. Question by Mr. Ayerigg. Is the Govermment in possession of any of the data, or
are they in your possession ?

Answer. They are in the office—n house rented by the Treasury Department, and under
the care of persons in the employtnent of Government.

12. Question by Mr. Mallory. 'Who do you mean, when you say, *persons in the em-
ployment of Government?”?

Auwswer. Myself and my assistants.

13. Question by same.  Suppose the house should be burnt and papers destroyed, would
not Govermuent sustain grent loss?

Answer. Yes; but I conceivo the house completely safe, proper measures being taken
to gnard against fire.  The houses have been slated with this view,

14, Question by same.  lave any other maps or charts been published besides those of
Now Ilaven, Newark and Bridgeport?

Aunswer. No othor.

"The hour of 12 having urrived, the Committeo adjourned to meet on this day weok.



_Addz‘tiolns'to the first examination of F. R. Hassler.

To questions 3, 4, and 5. Here is omitted what Isaid to Mr. Mullo:ﬁ
upon the measurement of an arc of meridian, or such like, namely : I will
do it, if you want. ~ Upon which be retired smiling, - j

.Questions 6, 7, 8, 9, 10, 11, 12, and 13, show cvidently the desirc to take
the resulls of the field works immediately out of my hands, which would
expose them to spoliation, as I know would be the case. ' I answered
therefore simply, but could not otherwise but be displeased with the (fof
me evident) tendency of the questions. - Besides, it must be observed, that
such measures could lead to'nothing but positive disappointment.

Question 14. This answer must be corrected by the list of maps handed
in afterwards. ‘



COAST SURVEY OF THE UNITED STATES.

1. In the last discussion upon the approprintions, it has pleased
Mr. Aycrigg, and one more of the members of a committec of five
representatives in Congress, to throw out the broad cast accusa-
tion, that I was mentally and physically incompetent to that task
which 1 have now performed for ten years, with full approbation
and even praise, on the part of the men of science of Europe, and
of this country. ‘

2. This statement was made not only without producing any
proof, but also in full contradiction to abundant facts, and without
producing the report which the committee is bound to make to
Congress with the documents in support; namely, the examination
of myself and assistants upon the Coast Survey, and my report asked
by the very member upon my works for the establishment of uni-
form standards of weights and measures for the United States.

3. Asit is impossible that an assembly of the representatives of a
whole nation should possibly be guided by mere empty words with-
out any proof, it appears not necessary to go into an actual refutation
of an assertion, the nullity of which can be well dismissed, and will be
proved by Congress calling for the examinations, &c., quoted under
2d. So much the rather, as luckily my well known state of mental
and physical capacity cannot possibly depend upon the decision of
a committee of Congress, and are now in full good state, as they
have been observed by the gentlemen who have favored tho Coast
Survey Office with their visit. '

4. 1 will, therefore, limit myself here to two statements made
under the denomination of facts, but which are related in a manner
completely different from what they actually are.

6. The wrong scale upon a map of Newerk Bay, by Lieut. Com.
Gedney. 'This fact stands thus:

6. When Licut. Gedney was sounding Newark Bay, he com-
municated uncoutiously, without any communication with me, and
against the regular order of the work, a chart of his soundings, to
some persons pressing him for it.  'When informed of it, 1 had to
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call him to the regular order of the work, that nothing should be
delivered unknown to me, and without orders previously obtained
from the T'reasury Department; this to get caused some delay,
while local contending interests in Newark were impatient. This
Mr. Ayecrigg reproached to me, in the committee, that he had so
long to ask for it. When the whole summer’s work was brought
in the burean, Lieut. Gedney had a2 map made as desired, and more

‘ extensive, under his direction, wherein the fraction of the scale was
mistaken, which map was never exhibited to me until at the time of
the committee, when he complained to me that such a great crime
was made to kim out of an accidental miswriting of a fraction by
one of his subaltern officers. Ibelieve he then told me that the error
was corrected ; I properly remonstrated with him that this accuse-
tion wag the reward for his hurrying a work with unreasonable im-
patience, and without any communication with me. Mr. Aycrigg,
who takes up this subject as an accusation against me, is completely
aware of every particular, as Lieut. Gedney explained it all to him-
self, he can therefore not be otherwise but perfectly aware that he
does me a wilful injustice.

7. Mr. Aycrigg accuses me of having made, in a pamphlet of 200
pages, 400 errors, which I myself corrected. I had no idea that I
should have to reveal to the public the errors of some learned men,
by being forced into self-defence by a misapplication of the fact
against the actual statement made on the face of it. Ido it reluctantly,
but as the full proof can be administered, I must give it as follows.

8. When the Coast Survey broke up in 1818, and after my return
from the Northern Boundary Survey, I gave in 1820, under the
title, “ Papers upon various subjects relating to the Survey of the
Coast of the United States,” to the Philosophical Society of Phila-
delphia, the descriptions of the instruments, the method of operating
and observing, which I had partly used, partly proposed to use, in
that work. Old Dr. Patterson, then its president, the gentleman the
most acquainted with the work and its various first plans, &ec., pro-
posed it as a great national work, and upon the report of a committee,
it was the 30th March following, ordered to be printed. But the
Philosophical Society being short of funds, the execution of the
printing was delayed so long, that in 1822 the Philosophical So-
ciety of New York, where I then was, desiring to see o work, which
they considered so honorable for the country, published, asked the
manuseript from Philadelphia, but was refused it—sco the apinion



[ 31

of Professor Renwick of New York, in the Syllabus of his Lectures
upon natural philosophy.

9. All at once, without the slightest notice given to me from Phi-
lndelphia, the volume of the Philosophical Society’s Transactions,
contuining these papers, appeared in 1825 ; but with the sense in
science so terribly distorted that T complained of it, and asked for my
original manuscript, which I had requested to be preserved; and
then found that Professor Patterson, now Director of the Mint in
Philadelphia, and Mr. Nulty, a good theoretical mathematician, both
members of the Philosophical Society, who had never been in, nor
seen, or studied any particular part of mathematics bearing upon a
worlk of that nature, had undertuken to correct (as they called it,)
the langnage of my papers. Now, it is well known, that it is im-
possible for a man knowing nothing of a subject to write upon it
with propriety of expression; thence, the most absurd errors crept
into the printing. 1 was obliged, in self-defence, to print immedi-
ately corrections which rendered the mistakes loss absurd, though
they do not bring the expressions back to my original manuscript.

All the men of science acquainted with the subject of these papers
acknowledge my language in manuscript proper, but not the one
introduced in lieu of it in the printing, and all the subjects of the
papers were highly approved, in German, French, and English
publications equally.

10. The complaint against my language is new and is affected,
merely arising from waut of acquaintance with the subject. Already
in 1806, people of good society in Philadelphia considered my lan-
guago as very appropriate in expression. Mr. Jeflerson called it
very clear, one of the best public editors of this country declared it
very precise and perspicuous. In England, and by Englishmen, it
was always approved as expressing subjects very well, though it
was not of the common strect character. 1 was in that compared
with an eminent lawyer of London, and I got at different times ac-
knowledgments of a good and very clear expressive style of Eng-
lish, But I am not alone in haviug observed that in this country
the English language actually varies from the English of England,
and from one State to the other.  As T wrote books in New York
and in Virginia, I have had sufficient expericnce to sce some of
my expressions approved in the Southern States, and condemned
in the Northern, But always the main difficulty was the unac-
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quaintance with the subject upon which I wrote, and not the
language in itself.

11. Ifthere should be any part of the accusation of errors of print
tried to refer to my Logarithmic and T'rigonometric tables, published
stereotype in New York, I must state as follows—they were in the
first appearance considered as containing far less errors than com-
monly occur in first editions of such works. 'They were instantly
all corrected, and an edition of 1000 was made for Admiral Krus-
dnstun, chief of the Russian Naval Academy, as most appropriate,
(who not long ago offered me to be recomimended to the Emperor
for a decoration.)

They were sufficiently approved in England, so that immediately
an edition was published there, uoting its origin from me.

12. 1 have written a number of other books, which were well ap-
proved in Europe, and in this country, by the men acquainted with
the science to which they relate; I rely upon that public, which is
the only one that can be acknowledged competent, for the ultimate
decision of the case.

F. R. HASSLER.
Philadelphia, 23d Dec. 1842,



QUESTIONS AND ANSWERS.

Q. 1. Have any maps been prepared and completed so as to be
ready for publication, other than the threc published? And if so,
what ?

Ans. 1. A complete map of New York Harbor is engraving.
2. A partial map of the entrance of New York has been prepared
and delivered to the Fifth Auditor for the Lighthouse Burean. 3.
Onec for the Thames River in Connecticut nearly ready for delivery,
to an order of the Sccretary. 4. One for the Topographical Bu-
reau for the site of fortification of the entrance of New York harbor
at Sandy Hook. 5. One of the north shore of Long Island Sound
at New London, called for by the Sceretary of the Treasury.

The four last named were prepared for the offices.

[Add. By my contract with the Government I am obliged to de-
liver nothing of the work, but to the Government or its order, with
whom my contract is made. It is therefore through that medium
that all publications, and whatever may have reference to them, are
to be ordered, which are to be executed by nmie in this respect. ]

Q. 2. Is cither of the eight maps above named, so far correct and
complete in itsell’ as to be of any utility in and for the localities to
which it applies ?

Ans. To be sure.  Each is complete and of use in itself.

[Add. But they must for that purpose, at the time of their appli-
cation for publication or otherwise, be reduced to the scale which
their application will require; like that is always the case, no map
being published so as it is surveyed. ]

Q. 3. Arc these all on the sane scale or otherwise ?

Ans. ‘They are not all on the same scale, but some larger and
some smualler, according to the purpose for which they were respec-
tively intended.

[Add. It is evident in principle that the maps of harbors must be,
as well surveyed, as published, upon a much larger scale, than
those of u mere running coust.]

Q. 4. Is there any objection to the publication of definite and sue-
cessive parts of the work as they may be completed, such as the
map of New York now in the engraver’s hands ?

2
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Ans. No; not in the least, as soon as the engraving is finished.

[Add. Tt is necessary on the part of the government to take proper
measures to give with the publication guarantee to the public for
the authenticity of all that is published. (See unswer to question 5,
in my report of December, 1841.)]

Q. 5. Is it necessary to complete the survey of Delaware Bay be-
fore it can be practicable to publish a chart of Long Island Sound ?

Ans. No.

[Add. But the publication of the Delaware is of much more press-
ing importance.|

Q. 6. Is there any objection to the publication of the work con-
nected with the maps, as they are published ?

Ans. Noj it is proper to publish the data on which the chart is
constructed, in order to verify its correctness, and as a guide for the
use of it.

[Add. But this cannot be done until a full system of main trian-
gulation between two base-lines is completed.]

Q. 7. Has the work of mensuration and triangulation connected
with the maps of Bridgeport, New Haven and Newark, been pub-
lished with them?

Axns. No.

[Add. Because this was not a requisite in the case, the points
used were all only detail points; what may be proper to be quoted
of mathematical data belongs to the general account of the work.]

Q. 8. Has any part of the mensuration of the survey, and of
other scientific elements of the work, heen published ?

Ans. No.

[Add. My papers upon various subjects relating to the survey
of the coast of the United States, in the Philosophical "I'ransactions
of Philadelphia, second vojume, ncw scries, 1825, which are in
duplicate in the Tibrary of Congress, give full account of these
parts ; what may become necessary to add after the present work,
has to await its proper time.}

Remark.—The word mensuration is in all these articles used
entirely against its sense in the science.

Q. 9. Has any systematically full part of the work between two
base-lines and two astronomical stiations been completed as yet

Ans. Noj; the locality of the coast hitherto surveyed has not per-
mitted it.

[Add. Nor is it proper to be done but at an appropriated distance
from the first base-line, and astronomical station, of some amount
proportionate to the work which is to be grounded upon it.]

Q. 10. Where is your furthest eastwardly astronomical station on
the coast?
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Ans. Mount Carmel near New Haven.

Q. 11. Where is your next astronomical station proceeding south-
westwardly ?

Ans. Tashua near Bridgeport.

Q. 12. Where your next?

Ans. West Hills on Long Island.

[Add. There also a Solar Eclipse was obscrved. ]

Q. 13. Where the next?

Ans. Buttermilk Hill, near Tarrytown, New York.

[Add. to 10, 11, 12, 13. Thesc stations were not cxclusively astro-
nomical stations ; the astronomical observations were intended more
for preliminary determinations at the beginning to guide the work,
and to take advantage of the presence of the ussistants, who were
all present, to introduce them, and to exercise them in this kind of
observations. The main aim of these stations was the determination
of main trinngular points.]

Q. 14. Any others?

Ans. Yes. Weazel Mountain near Patterson, N. J., and some
southwest of that.

[Add. Upon that station of Weazel Mountain, all the means for
astronomical] determinations and azimuths were united, and a regu-
lar system of those observations excented with its appropriated com-
binations, upon peculiar methods, which T made and prescribed, and
which succeeded to satisfaction. The isolated observations of the
preceding stations were of course reduced to this, by way of com-
parison.]

Q. 15. How many basc-lines have been measured in the Survey ?

Ans. Two in 1817 and one in 1834.

[Add. Thosc of 1817 were measured only preliminarily with the
chain, still the verificntion proved very satisfuctory, as the triangle
results and the measurement differed less than 8 inches in about §
miles, The basc-line of 1834 was measured with the microscopice
apparatus, and exactly as described in the papers of the Philosophi-
cal Transnctions of 1825, quoted above.]

Q. 16. Between what points is the base-line, measured in 18347

Ans. On the beach at Fire Island light-house, L. I, and the
line measured is cight and three quarter miles in length, measuring
castwardly from the light-house.

[Add. From a point southeast of the light-house, towards the sea,
upon the sand along the sca enstward, 'The points are marked by
square hewn red sand-stone, of near 4 feet length, fixed solid in the
ground. Sce my 3d Report of May 8, 1835.]

Q. 17. Where are the base-lines of 1817 ?
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Axs. One in English Neighborhood, N. J.,, and the other at
Gravesend Beach, L. L

[Add. The end points of these are marked by hollow cones of
stoneware. ]

Q. 18. Has any use been made of the two last named base-lines
in the work of the Survey?

Ans. Yes: for the beginning in 1833.

[Add. 1t was, of course, proper to take advantage of this clement
on hand, to start the work more rapidly in 1833, by using determina-
tions grounded upon these bases, so much the rather as they had
proved exact. 'The usc made of them in 1817, appears in the sche-
dula of the triangulation, which I handed into the Treasury De-
partment in 1818.]

Q. 19. What objection is there to publishing the details and ma-
thematical elements of the work as completed from Point Judith to
New York Harbor ?

Ans. The main triangulation has not been completed so for as
Point Judith, but only the sccondary. 'The main triangulation has
been completed only between Friar's Head, opposite New Haven,
and Mount Carmel in Connecticut, castwardly, and Mount Holly,
N. J,, and Yard’s, (Newton township, near Philadelphia,) southwest-
wardly. The secondary triangulation has been completed {rom
Point Judith to Cape Henlopen on the Coast, and from New York
across to the head of the Chesapeake.

[Add. The remark to 6, applies here most forcibly, and upon a
larger scale. Such an account is to be given only when two bases
are joined ; Idid it on a small scale in 1818, because I had, by way of
precaution, measured two bases ncar each other, (sce the rcasons in
my printed papers above quoted.) Now, in the rencwed work, this
must be done only when another large base-line is measured, by the
same means and methods, as that on Fire Island Beach has been, and
at a distance from that in proper proportion with the extent to which
the Survey shall reach.*]

Q. 20. What reason is there for concealing from the public the
elements of the work between Friar’'s Head and Mount Holly ?

Ans. None.

[Add. to 20, 21, 22. For concealing. But it would be of no use
whatsoever 1o any one, except copyists, who would, by abusing the
public property in the work, degrade it, it would be, therefore, an
expense not only useless but very detrimental ; it will, besides, all ap-
pear in the account referred to in the addition to 19; in fact it would

# There is a lapsus calami in the statement of my answer.
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be highly improper to do it before the publication of the more exten-
sive system, of which it shall form a part in proper time. (There
is, however, no concealment about it.)]

Q. 21. Has it been published ?

Ans. No—it is not proper.

Q. 22. Why is it not proper?

Ans. Because, it will introduce imitations of the work to the de-
triment of its valldlty.

Q. 23. Imitations by whom?

Ans. By common chart sellers or others.

[Add. It is the duty of the government to let no parceling out if
possible, under penalty of secing the government’s own work ulti-
mately discredited ; such a desire cannot be fairly entertained. ]

Q. 24. How is the Survey injured by individuals publishing
charts, copied from those of the Survey?

Ans. Because the maps would not be official.

[Add. This quality of being oflicial is absolutely required to give
confidence to the public, therefore security to the navigation, (see
question 5, in my Report of December last.)]

Q. 25. Would not the publication of the data with the maps, ena-
ble scientific men to judge of the accuracy of the worl?

Ans. Of course,

[Add. When the account of the modes and of the means to their
execution will be joined to them; which can be done only after a
certain full system between two main bases can be presented to the
public.]

Q. 26. Would not the withholding the data until the completion
of the Survey enable the operator to force results ?

Ans. No—in the manner in which the work is carricd on it can-
not be.

[Add. Unless flagrant falsification, which men of science would
discover immediately in the account rendered of the work; but in
the maps alone there lies no such verification ; therefore, also, they
are not admitted as any proof of the work, notwithstanding that in
common hubit, in the offices here, this is not regarded, nor any ac-
count of the mode of operating is asked.

Q. 27. Can scientific men judge of the accuracy of the work,un-
less the mathematical elements of it be published ?

Ans. No.

[Add. Just, therefore, the hasty publication of an unfinished work
has no value.]

* There scems to be an error in copying.
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Q. 28. Have the mathematical elements of the charts of Bridge-
port, New Haven and Newark, been published ¥

Ans. No.—That will come into the genern] account.

[Add. Like stated upon question 7, which is in fact the same.]

Q. 29. When do you propose to publish such a general account?

Ans. So soon as I shall have reached the verification base on the
Chesapeake.

[Add. Where I expect to find a proper locality to measure one,
probably upon what is called the Eastern-shore.]

Q. 30. When do you expect to reach that point ?

Ans. In a few years.

[Add. Unless circumstances should decide to aceclerate still more,
on the ground of finding better locality, therefore larger triangles,
which would be more advantageous to join northerly {rom there the
points now reached from the north.]

Q. 31. When do you expect to complete the Delaware ?

Ans. If I can get out in season, by the end of the year.

Q. 32. What prevents your getling out in season ?

Ans. The want of moncy—nearly all the appropriation having
been expended. :

[Add. to 31, 32. 'The secondary, planc-table, and naval parties
are now (25th May,) all out; how long I shall be detained by the
circumstances, I cannot know, as it does not depend on me.]

Q. 33. Docs the work on the Weights and Measures occupy any
of your time, which might be appropriated to the Survey ?

Ans. No.—It does not take any of my time.

[Add. That is, no more than is fully compensated by the advan-
tages which it gives in the office part of the work, and the keeping
in order of the instruments of the Coast Survey, which is of daily
occurrence, in which my task is very much cased by it.]

Q. 34. How much of your time is wanted personally to the coast
survey ?

Ans. All the time, except the inspection and reporting on the
Weights and Measures.

[Add. Without the constant atiendance to my works, at any hours
that can be used for them, my task would be positively inexecuta-
ble. This is evident by the state of the establishment and the
works produced. ]

Q. 35. How much time docs it take to inspeet and report upon
the Weights and Measures ?

Ans. About half an hour in the morning and half an hour in the
afternoon of the day—but not of each day. This is only while I am
in the office. I am generally in the field from the middle of May
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to that of December. Sometimes I am in the field to the end of
Deccmber.

[Add. That extra works and varicties occur in all works is too
well known, to expeet that every day shall be equal to every other
day. My easicst part is the field work.]

Q. 36. At what time in the spring do the different corps start on
their duties ?

Ans. Generally in April, remaining until the middle or end of
November,

[Add. 'The ficld work is more agreeable, in the fuvorable season,
than the office worlk ; they are always anxious to get out as soon
as they can.]

Q. 37. Did you lose part of a year last year, and if so, why ?

Ans. 1lost the aim of last year’s work, in order to answer the
resolution of the House of Representatives on the Coast Survey, of
January 24th, 1841, and by the fever which seized me in October.

Q. 38. At what time did you take the ficld lnst year, and how
much of your time did the resolution occupy ?

Axs. 1 did not take the field until the middle of September. The
resolution occupied me three or four weeks. I was also detained to
mako a report on Weights and Mensurcs.

[Add. 37, 38. Thesc arc sufliciently explained as for the fact, but
it must be added here, that the speaking disreputably and inimically
against the Coast Survey worl in Congress, occasions ignorant men
in the country, who rend these things, to lay impediments in the
way of the work, and to ill trcat us, which is a great loss to the
work and its cconory.]

Q. 39. Is the work in the oflice now in such a state of forward-
ness as not to interfere with the comimencement of the ficld work
this year, so soon as the scason will permit the work to go out?

Ans. Not in the least,

[Add. Namely, interfere. 1t is well known that the aceidental cir-
cumstance of the exhaustion of the old appropriation, and the delay
of the new one, have kept all back to the end of May, in 1842, and
that I remained ceven after that. T advanced money to assistants to
enable them to go out, only %350 ; but if the attacks had not been
raade upon me, as well known, Twould have prevented all stop-
page, as 1 did three times in the beginning of the work ; but, under
existing circumstances, it was not proper for me to advance my cre-
dit, as 1 did in those cases, and also before in London.)

Q. 40. Why is not the main trinngulation up with the secondary ?

Ans. On account of the difliculties of finding suitable clevations
on both sides of tho Delaware.
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Q. 41. Who conducts the main triangulation ?

Ans. I, myself, according to positive stipulations.

Q. 42. Why is not the main triangulation carricd as far eastward
as the secondary ?

Ans. Because it was not needed.

{Add. to 40, 41, 42. The main triangulation determining large
" distances with greater accuracy than the sccondary triangulation, it
serves as element and ground-work for the latter, which, in conse-
quence of the accuracy of these clements, can proceed outside of the
limits of the main triangulation for a certain distance, without losing
sensibly in accuracy, but this has its detcrmined limits; the main
triangulation has always kept near enough to the other part of the
work, not to expose it to any loss of accuracy, detrunentul to the
use made of the secondary triangulation.]

Q. 43. When will it be needed ?

Axs. So soon as the junction is made with the base-linc on the
Chesapeake,

[Add. This namely meauns, that in this place and time, both tri-
angulations must come up together, and then the field of operation
is open in al] directions.]

Q. 44. When that junction is made, do you propose to suspend
the worlk south, and go back cast, or to have two parties ?

Ans. When the junction is made, while the secondary triangula-
tion goes on south, I shall continue the primary triangulation cast.

@. 45. Cannot the main trinngulation be carried on, except under
your immediate personal supervision ?

Ans. Not in the present state of things.

Q. 46. Why not ?

Ans. Because there is nobody to do it, and the circumstances are
contrary.

Q. 47. Is there nobody clse attached to the Survey who can
doit?

Ans. Not now.

Q. 48. What arc the contrary circumstances spoken of ¢

Axs. Want of money; that is of a larger approprintion.

Q. 49. Must the main trisngulation be suspended eastward, until
you can take it up personally

Ans. In the present state of things, ves.

[Add. to 44 to 49, inclusive. 1 should desire very much, that
by the time the work is in that state, more extensive means mlght
present themselves appropriated to thc exigency of the casc that may

then be; but to say any thing about it would be of no avail, and
premature.)
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Q. 50. In what portion of the field work have you been per-
sonally employed the lnst year ?

Ans. At Yard’s, behind Philadelphia.

Q. 51. Where the year before ?

Ans. Willowgrove and Mount Holly.

[Add. to 50, 51. 1t mmst be remarked upon these articles, that the
putting me in jail ot Mount Holly, by a warrant of Judge Dayton,
of Trenton, given upon the outh of w cleroyman of the name of
Brown, who swore his damage was over $200, because I had refused
to pay at first presentation, instantly, a bill presented to me by a so-
called Judge Haywood, for $25 damages, because I found it overrat-
ed, and asked an impartial estimate to legitimate me to direct the pay-
ment to be made, (the accounting officer being ubsent,) that such a
circumstance, I suy, I considered as neither decent nor agreeuble ;
such acts go to the dircet overthrow of the worl ; the court concern
following it cost both sides useless, but T had to stand the disagree-
ment, and the Treasury Department had to defend the suit, which
awarded the reverend Mr. Brown, with difliculty, as o highest ex-
treme the $25 claimed, most of the jury voting first for 10, 15, or
$20, instcad of the hundreds which he had sworn to. It was ne-
cessary to stand this legal transaction in self-defence; the docu-
ments upon it can be exhibited.

At Yard’s, the sume impudence is now repeated ; damages asked
of more than double the value, and impudent letters written upon
it, &c. Such things not only cost money, but have a tendency to
give apprehensions upon the safety of our station points and sig-
nals, to the great annoyance of the work.]

Q. 52. Where do you propose to employ yoursel{ on the ficld
work the present year ?

Ans. South of Yard’s and ol Mouut Holly, on both sides of the
Delaware.

We have been obliged to make a special agreement with the
owner of the land of the station next alter Yard's, to avoid difficul-
ties, if possible, by a contract for the use of the land for threo
years.

Q. 53. What is the precise duty or part of the work performed
by you at Yard’s, and at Mount Ifolly ¢

Ans, Measuring the angles of the main triangulation.

Q. 54. How many assistants were there in the party in which
you operated last year?

Ans. Nonc.—I did the work alone. That is, I did the mathe-
matical work alone.

[Add. to 53, 564. I have habitually only one of the persons cngag-

3



14

ed in the work at lower wages than an assistant, to write the angles,
not to take an assistant at higher wages away from a more important
work. In this peculiar instance at Yard's, a friend was a great part
of the time with me, who was capable to assist me, as I was sick,
and in signalizing to ascertain visibility of distant stations, being
acquainted with the country.]

Q. 55. Is there any person in the Coast Survey, competent to
take charge of, and continne the work, if you should cease to do it 7]

Ans. Not as yet.

Q. 56. Do you mean to be understood, that without your per-
sonal superintendence the work must cease, and that no man can take
it up, continue and complete it ?

Ans. Not honorably.

Add. to 55, 56. It is very natural that in this, like in every other
subject of science, or knowledge, the acquirements and improve-
ments are gradual, they develop themselves as the occasion for them
is given, and with a considerable and proportional consumption of
time. Somuch so, that even in Europe this branch of science is not
so much spread, as it is pretended to be already in this country,
where it has never yet been employed at all ; for the detached small
surveys, made so abundantly, do not come at all in comparison, nor
under the principles of science, which is absolutely required for such
an extensive work as the Coast Survey, especially in the form and
in the locality of the earth in which it lies.]

Q. 57. Is there any profound secret in the measuration of tri-
angles, and the making of astronomical observations known to you
alone of all manlkind *

Ans. Science is a public thing, but it requires study to be perfect
in it.

[Add. These are not the exact words of my answer. Ianswered,
with measured reflection, “ Science is no sceret, but it requires a
great deal of study to acquire it.”]

Q. 58. Is there any person in the Survey who is pursuing such
a line of observation and study, as to be in the way of learning to
measure triangles, and take observations hereafter in your stead ?

Ans, T give them all instruction which they will accept.

[Add. The accusation of secret, started against me, is most un-
founded, as my assistants will certainly aver.]

Q. 69. Does no one in the survey but you mensure triangles or
take observations ?

Ans. Every one of the principal assistants takes the sccondary
triangles.

Q. 60. What difference is there in the mathematical elcments of
primary and of secondary triangles ?
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ANs. The larger triangles require more attention to the figure of
the earth, and to the mathematical elements arising from it.

Q. 61. Does geodesy apply to the main triangulation and not to
the secondary !

Ans. More especially, but not exclusively.

[Add. to 59, 60, 61. To explain nearer these three answers would
require a theorctical and practical treatise upon the subject, which
would be too long, and not appropriate here.]

Q. 62. How long will it take to {inish the work along the whole
coast of the United States, going on at the rate of time and appropri-
ation heretofore used *

Ans. That nobody can say, in cither one way or unother.

[Add. Tt would be presumptuous in any man to name a certain
determined tinie, none would undertake it unless he had the accessory
intention to mislead. (Scc my answer to question 13 of the resolu-
tion of the last Congress session.) Steady assiduity, and well guided
excrtions, will bring it forwurd, as fast as the nature of the work and
the localities of the country will admit, and more can neither be
expected nor obtained, by no means whatsoever ; mathematical prin-
ciples and nature cannot be bargained with.]

Q. 63. What is the whole extent of the general coast from Pas-
samaquoddy to the Sabine, not including rivers?

Ans. I cannot tell.

[Add. It is evident that the length is no determining element of
the work, because the nature of the coast and its indentures, &c.
form the determining clement, as stated repeatedly.]

Q. 64. What proportion of the entire coast of the United States
has thus far been surveyed ?

Ans. I cannot say.

[Add. This would evidently have to be measured by the princi-
ples stated in the preceding answer, and therefere can afford but a
very vague scale of comparison ; what I have said upon that in my
report of last December, gives the data that can be given to o man
knowing both the scicnce and the country.]

Q. 656. You have said that the latitude and longitude of Cape
Hatteras was erroncous in the charts: How did you ascertain it?

Ans. By having attempted to make a union of the northern and
southern maps, which join at that place, in 1828,

[Add. This is an individual experience of mine; no doubt the
detcrminations, charts, maps, &e. will vary among one another.]

Q. 66. How long hefore the survey will reach Cape Hatteras t

Ans. It is impossible to say; it is too vague o gucss.

Q. 67. Have you any personal knowledge of the Jocalilies of the
Southern Coast?
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Ans. T have never been any further south than Norfolk.

Q. 68. You have said that it was difficult to find suitable elevations
on both sides of the Delaware; which cause prevented the main
triangulation from keeping up with the secondary ? (No. 40.) How
do you propose to obviate similar difficulties on the flat coasts of the
South ?

Ans. By carc and assiduity, and by the mecthods used on the
Jersey sea-coast. - '

Q. 69. TIs that work on the Jersey sea-coast a primary or o sc-
condary trinngulation ?

Ans, It is a seccondary triangulation.

Q. 70. What is the peculiarity of the methods used on the Jersey
sca-coast where there is a deficieney of actual elevations ?

Ans. By adapting the triangulations to any locality which may
be found favorable.

Q. 71. You did not specify any of the means you propose to recur
to at the South in the absence of actual elevations : Do you decline
to state what they arc?

Aws, No.

[Add. I decline no answer upon any questions.

Q. 72. What are they ?

Ans. By mixed astronomical and geodetical observations.

Q. 73. Why were not suclhi means uscd to overcome the impedi-
ments to the completion of the main triungulation on the Dela-

ware ?
Ans. Becanse they would not apply with propriety. There are

better means.

Q. 74. What arc thosc better means?

Ans. By meeting those localities by triangulations from the south
side of the locality.

[Add. to 68, 69, 70,71, 72, 73, 74. Thesc questions go evidently
into details of the practical application of the mathematical princi-
ples to certain localities, which can be discussed only with the map
of these localities before the eye.]

Q. 75. You suy that the peculiar methods by which you propose
to overcome the difliculties on the southern coust are mixed astrono-
mical and geodetical operations.  Are not such the general means
used everywhere in the survey ?

Ann. The means of hoth are different in the two cases.

N. B. Here is to be iuscrted the separate paper, which 1 handed in
for further cxplanation,

Q. 76. What is the object of the second base-line ?

Ans. The verification of the whole work, which is the system of
all such wotks,
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[Add. The second base forms as much an indispensable part of a
survey of large extent as the first base ; this is a principle in the sci-
ence, well known by all accounts of large surveys.]

Q. 77. If the objeet is to verify the survey, and suppose it does not
agree, what is the consequence ?

Ans. That the error, if’ any, is to be investigated.

{Add. I had odded and corrceted. This could, however, not be
the case for any great amount in a well conducted work, and o well
conditioned series of large triangles. There arc other data and re-
sults to be obtained and considered in such a completed system of a
work, which are well known to be deduced from it by the science,
but which to treat here would require an clementary theoretical and
pructical deduction entirely out of place.

Q. 78. It is stated in onc of your reports that the survey cxtends
over 11,000 square miles: Is that mapped ?

Ans. Yeos, to be sure.

Q. 79. What benefits result to navigation by having all the de-
tails of the topography of the country ?

Ans. There is no more topography in the maps than what is ne-
cessary for that object.

Q. 80. Cannot a portion of the topography be dispensed with
without detriment to the object of a knowledge of the coust for
navigation ?

Ans. Not to that extent to which it is carried now. T could not
dispense with any of the topography as it is now done.

Q. 81. Do not the hydrographical parties have to wait for those
engaged on the topography *

Ans. They connot go six inches without it; but they do not
wait : the topographical part has always been ahead.

Q. 82. What distance {rom the coast have you carried the sound-
ings ?

Arxs. Until they were out of sight of land; T mcan the points
given to them as gnide; those points are made to be scen as far as
possible.  We clevated signals thirty fect or more.

[Add. to 78,79, 80, 81, 82. These questions could he discussed long
without leading to any actunl practical effeet.  'They are treated
under the gencral denomination of the question of “Limitation,”
asked to be introdnced in the work, in the paper already handed in.]

Q. 82. The Committee wish you to state the tine each year since
the recommencement of the worlk in 1832, at which you have taken
the field, and also the time each party has commenced its work.
Also the whole munber of months oceupied by yonrself in working
the main triangulation,
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Ans. [Add. AsTkeeparegularjournal every day, since 1811, when
I left Schenectady for London, for all the time that I am in public
employment, I can give exact account of every event of any moment ;
here follows therefore the eztract from the journals referring to this
question. My work in the office has always been the most arduous
and laborious task, as well in the combination of the scientific me-
thods, devising the means, the calculations, and all the manifold
parts of the administration or direction of the work. Any man of
science in this practical line will see that casily.]

Q. 83. You have sounded from Point Judith to Igg Harbor,
along the coast. Have those soundings been extended as far out as
you intend ?

Axs. They are complete for the detailed maps, but they have not
been carried out so far as I intend.

Q. 84. How much farther do you intend to carry the soundings?

Ang. To the Gulf Stream.

Q. 85. What will be the probable time required to extend the
soundings, with the same force now employed, so far as you intend ?

Ans. As this kind of work is to be done by astronomical observa-
tions, it depends entirely on the weather,

Q. 86. Where are the astronomical observations to be made ?

Ans. Of course on board the ship, or sounding vessel, according
to special instructions given to Lieut. Gedney last summer.

Q. 87. (By Mr. Wise.) For the present, is it necessary in order to
carry the survey South, to extend the soundings to the Gulf
Stream ? And ultimately will the survey of the coast not be com-
plete without extending the soundings to the Gulf Stream ?

Ans. No, to the first clause of the question. As to the second
clause, I answer, that the survey is in that respect ad libitum.

Q. 88. (By Mr. Wise.) By your answer to the second clause, am 1
to understand you as saying that the Government may carry the
Survey as far out in the ocean as it chooses, but that the survey as
for as it goes wherever it stops will he completed ? '

Ans. Yes.

Q. 89. (By Mr. Mallory.) Do you propose this or the next year to
carry on these Gulf Stream soundings, by employing any of your
present force?

Ans. Whenever any fit vessel is disposable, without otherwise
impeding the work.

Q. 90. (By Mr. Mallory.) Is it probable that any such vesscl will
be disposable for that purpose during this or the next year?

Axs. Tt is likely, but it depends on the weather.

[Add. to 91. There is some miswriting to some of my answers to
these questions.
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Here I insert, as explanation, my instructions given to Captain
Gedney, in 1841 and 1842.

It is evident to cvery man acquainted with the Coast and its ap-
proaches, that the district deseribed in these instructions, forms the
offings of the two ports of New York and the Delaware Bay ; the
brig Washington is considered a vessel well adapted for this worlk :
she is in good crder for it.

Q. 91 Of how many points in the United States have the lati-
tudes and longitudes been ascertained and vcnﬁed in the course of
the Survey ?

Ans. The calculation of the triangles in my worlk, gives in ulti-
mate result the latitude and lonmtudt of each point of the triangles,
primary and secondary, accmdmw to my special form of the worl.

N. B. The end of my answer should stand thus: * According to my special formula for
the work.” There are other miswritings in the question and answer.

Q. 92. Of the points of latitude and longitude thus determined,
how many have been made public ?

Ans. None; because it is not yet the proper time.

Q. 93. Have you determined the latitude and longitude of any
points on the Coast ? and if any, how many and what ?

Ans. T have ascertained the latitude and longitude of points on
the Coast as well as inland, according as the triangle points fell.

[Add. These answers I consider sufficient, as any detail discus-
sions could not lead to any useful result. 'There arc slight misun-
derstandings in the writing, which are of no moment, as for in-
stance, in 93, ascertained is not my, nor a proper, expression.

Q. 94. Why have not the important points on the Coast thus de-
termined, been made public?

Ans. The time of the publication is, when the general account
of the triangulation is given, before which it will be of no use.

Q. 956. Did the French, in the triangulation of their country, use
mixed geodetical and astronomical observations ?

Ans. Notin the form in which 1 have stated in the first part of
my written explanation.

Q. 96. Do you regard the Survey as a great scientific enterprize,
embracing delicate problems of geodetic research, beyond what is
necessary to an accurate but rapid Survey of the Coast for nautical
purposes ?

Ansg. There is not a singlo movement in all I do, which is not
necessary for the honorable and faithful execution of the work.

Q. 97. (By Mr. Mallory.) Is it intended as the basis of a topogra-
phical, military, and statistical Survey of the whole United States ?

Ans. That is the government’s business, and not mine.
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Q. 98. Is the Survey conducted now with a view to any such
ultimate purpose ?

Ans. That is not given in my charge by the government, there-
fore I do nothing with it.

[Add. to 94 to 98. These answers I consider as self-cvident, and
entirely of the domain of the science in one respeet, and of the deci-
sion of the government in another. I have said upon it what was to
be said by me, in its proper place in my Report of last December.  If
the work is not carried on with all the means that science dictates for
its execution, it is worse than useless and discreditable. 1 consi-
dered myself always bound 1o such a course as I have hitherto pur-
sued, and have found myself always approved in this view, by the
men best able to judge, and by those in the proper stations to
decide upon it.]

Q- 99. Was not the secondary triangulation along the Jersey
shore, found to be sufliciently accurate ?

Ans. Yes,

[Add. So far as is expected from small secondary triangles. But,
according to good principles, it must still be joined in its middle,
by triangles across the country from the main triangulation inland ;
this is an indispensable mathematical requisite.]

Q. 100. Was not the main triangulation through New Jersey
made with a view to the topographical Survey of that State ?

Ans. No.

{Add. It is well known, by my very first plans of operation for
the work, that this was the only true course for the main triangu-
lation.]

Q. 101. Cannot the Survey of the bays and rivers be postponed,
without injury to the general work, till the Survey of the Coast
proper is complcted ¢
Ans. 1t is impossible, becausc no accuracy could be got for the
Coust. ‘ -

[Add. It is self-evident to any practical mathematician, and an-
swered in a former question.]

Q. 102. How many platcs are now in the hands of the engravers?

Ans. Of actunl copperplates, two.

Q. 103, Do they contain the whole map you are now getting
ready for publication ?

Ans. No: the Map of New York Harbor will cover ecight such
plates.

Q. 104. Why are not more preparing for publication ?

Ansg. They are in work; in a few days we can cut off a few more.

[Add. to 102—104. Are sufliciently explained. I may only add
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now, 25th May, that a third engraver has just arrived from Phila-
delphia.)

Q. 105. How many engravers have you in employ ?

Ans. Two; I would have if 1 had the money.

[Add. There is evidently an omission of some words in the state-
ment of my answer.]

Q. 106. How long have those two been employed ; and at what
salary?

Anxs. Since last January or December; one at $1800, and the
other at $1300 per annum,

[Add. This time includes in part the time used in the preparatory
arrangements. |

Q. 107. Where did you procure the copper for the above engrav-
ing, and where the engravers ?

Ans. The copperplates now used were procured from Keim, in
Philadelphia. The engravers {rom Humburg, because they were
the best, and best recommended.

Q. 108. Cannot American engravers put on copper all wap en-
graving which has been put on paper ?

Ans. No.

[Add. Tt is well known that the finer style of topography is not
in practice yet in this country; my duty required that this part
of the exccution of the work should be of best quality, to answer
honorably the aim of the work in its (inal appearaunce in the public
therefore, I procured, with anuthorization of the Treasury Depart-
ment, two men known in Ewrope already in this line, from the
quarter in best renown for the appropriated style of those works,
which will guide the style of the work also with the engravers to be
engaged herealfter.]

Q. 109. What is the ordinary amount of error in transferring from
puper to copper ?

Awns. In the way in which I do it, there shall he none.

[Add. Thehabitual way in conunon use is very bad.  "I'o preserve
the accuracy obtnined by the work of the Survey, the main points,
which guide the positions, are brought upon the copper by the same
assistant who makes the drawing of the map, which sceures the
accuracy. For the sume reason, also, the engraving and the print-
ing must be made in the oflice itsclf; where it is done much more
economically, under proper inspcction, and not dilapidated.]

Q. 110. Have the grossest errors in the position of places, stated in
one of your reports to have been ascertuined by you during the

Survey, been pointed out by you for public information ?
4



22

Ans. They have not yet been made public, but will be when the
works relating to these places are published.

[Add. Whenever an interest was manifested for any part of the
work, for improvements or otherwise, the extracts of the works desired
were given, under the authorization of the Treasury Department,
under whose decision all communications or publications arc to be
made according to my agreement.]

Q. 111. Arc the measures in the Survey taken in French metres ?
If so, why?

Ans. Yes; because it is the only absolute standard ; but the re-
sults are given in yards and metres both.

Q. 112, In what parts of yards?

Axs. In decimal parts only.

[Add. The principles of my action, in this respect, are fully ex-
posed already in my printed papers upon the Coast Survey, quoted
before. The reduction to any other measure consists only in the ad-
dition of a constant logarithm; as for instance, that for the yards,
and even for the miles, is given in my printed logarithmic and tri-
gonometric tables. As all the scales of the maps are expressed by
their fractional value, the distances upon the maps can be ascertained
in any measure whatsoever, and by that means are really given in
any measure whatsoever, which is widely different from the bad me-
thod, so many miles to the inch, which has no regular comparable
proportion.

Q. 113. What reason is there why all the dafe must remain in
your office ?

Ans. Because they are in daily use there.

Q. 114. Have you any reason to belicve that the Surveys made by
Captains Gedney, Wilks and Glynn, arc not sufficiently accurate
for the purpose of navigation ?

Anxs. I know nothing in regard to them.

[Add. 10 113, 114. These answers are sufflicient.]

Q. 115. Did the British officers survey the North Sea after the
same manner that you arc now surveying the Coast of the United
States ?

Ans. I am entirely unacquainted with what they did : there is
nothing of it published.

[Add. As far as known to me, at Icast, in respeet to the scientific
account of the work; as there is nothing of it in the publication
of the English survey.]

Q. 116. You stated in your printed Report, that you had accom-
plished now in a shorter time, and at less expense, more than had
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been done in any other work of a similar kind. With what works
do you make this comparison ?

Ans. The English general Survey of England, Ircland and Scot-
land ; the French survey of the inland and coast of France.

Q. 117. How many hours per day do your subordinate parties
work in the field in favorable weather ?

Ans. As many as possible.

Q. 118. Are there any data to ascertain how many hours?

Anxs. They keep an account and will answer as to this.

[Add. The hours of work are immaterial to mention, as they all
work with rcally liberal exertions for the best advantage and pro-
motion of the work, cven with regard to cconomy. A well orga-
nized worle produces much result, without appearing laborious.]

Q. 119. Docs this Survey employ the whole extent of your mathe-
matical knowledge ?

Ans. No.

[Add. My work in ecstablishing the uniformity of Standards of
Weights and Measures in this country, with more accuracy (I
can sefely pretend,) than other countries have it, are public docu-
ments which speak upon that. My various books printed upon the
clementary parts of mathematics, upoen astronomy, tables, &ec.,
might be looked at in the Congress Library, and if desired, T will
show the manuscripts of other works not yet published. However
my situation in early life had caused me to apply to diplomacy and
jurisprudence, and I occupicd offices of high trust in these branches
to full satisfaction, as my papers may prove, my first entering into
public life dating now oever fifty-six years ago, I must be cxcused
to cnter here in extrancous details, because I recollect very well,
Mr. Mallory’s question was general, whether I knew something
more than only the Coast Survey, without the limitation to mathe-
matical.]

Q. 120. Do you think, that under the most favorable circum-
stances, and with continuance of a yearly appropriation of $100,000,
the Survey of the Coast can be completed in twenty years ?

Ans. Perhaps.  The progress is slower at first; and the means
increase as the work proceeds.

[Add. But the constant persceution to which the work has been
exposed, and especially now s, impedes its progress very much ;
there is o damage now incurred by the propositions of the last
Congress scssion, and the present investigations, which have been
occasioned by it, of positively upwards of $50,000 in delay of the
work and accessories ; besides, the discouragement occasioned by
it in all those persons, who are engaged in the work, by their secing
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their liberal exertions rewarded by throwing out suspicions against
them ; these occasion a still greater damage.]

The discredit thrown out in the public, uncautiously, occasions
impediments with the people in the country, with whom we come
in contact ; they consider themselves equally authorized to ill-treat
us, which makes the work difficult, and increases the expenscs be-
yond reason to no good purpose, and subjects to uncertainty.

House oF REPRESENTATIVES,
Commrryer-room or CoMMERCE, }
) Mancn 12, 1842,

Sin,~1 am directed by the Select Committee on the Const Survey, to request you to hold
yourself in readiness 1o attend a summons from the Committee for the purpose of explain-
ing the condition of that work.

They will ineet this morning in the Committee-room of Commerce, at 10, A. M., and may
have oceasion for your presence, if so, they will send » message.

Respeetfully, your obedt, servt,,
(Signed) . MALLORY, Chairman.
To F. R. Iassrrr,
Supt. Const Survey, Capitol Hill.

Housk or REPRESENTATIVES,
Commirree-roox or COMMERCE,

Marcu 17, 1842.
Sir,~The Sclect Committee on the Coast Survey are now in session, and request your
attendunce this moruing.
Respeettully, your obdt. servt.,
(Signed) F. MALLORY, Chairman.
F. R IlassLEr, Eu.
Washington City.

Wasmineton Crry, Mancu 31, 1842,
To the Honorable Francts MarLroxry, Chairman of the Committee of Investigation upon
the Survey of the Coast, :
Gentrevien—Allow me to take the liberty to request, that you allow me, in any form
you may find proper, to get a fall authentic copy of all the interrogatories, questions and
answers, which have been the result of my examination.
If you will allow it, T might then yet add separately cxplanations, or further information,
which in the haste of the process of proceedings inay have remained unclear,
I have the honor 1o be, respectfully,
Gentlemen, your vbedieut servant,
F. R. HASSLER.

(cory.)
Sm,—The Committee on the Coast Survey hinve requested Mr. St. E. Stone, to examine
the manuscript Maps of the Harbor of New York, now in your office,
(Signed) F. MALLORY, Chairman.
F. R. Iassrer, Esq.,
Supt. Coast Survey.
ITouse of Represcntatives, May 30, 1842.
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Ionorable Francts Marnory, Chuirman of the Committee on the Const Survey.

Sint,—The unprovoked insult oftecred to me by sending the engraver Stone to me, to in-
spect the work of the Coast Survey in the Map of New York, is too much as well for the
powers of the Committee, as for the feelings of an honest man.

You know, that the maps of the Coust Survey cannot be engraved, but in the oflice under
my own inspection.  Yon know that the map in question, iy already ent up in plates, two
of which are under the engraver’s hands, nearly finished, two others just begiming, for
two more the drawing is nearly finished, and two more are bhulf finished drawings.

You Iknow, that the engraver, Stone, is in no way gualitied to do such work, nor that I
could be made responsible for any of his doings.

Thenceo you eannot othorwise it conelude, that the mensure yon begin upoun is destruc-
tive to the worl ; therefore, to the exertions and expenses hitherto incurred, directly op-
posite to the ain professed by the Committee to favor the Coast Survey work.

No man cnn expeet that I, who aun answerable for the work, could be compelled to give
tho final execution in the hands of nman in whom 1 have nol the slightest reason to have
any confidence whatever,

I consider the sending of Stonc, to inspect my worky as ke said first, as unmerited insult,
and am certuin thut every member of the Committee, plaved in my situation, would con-
sider it so.

With respeet and good wishes,
Your obedieont servant,
(Signed) ¥. R. HHASSLER.

Wasmnaron Crry, 30th May, 1842,

Wasnimngron Ciry, 3d Jung, 1842,

Honorable Isaao E. Hormes, Member of the Committee upon the Coast Survey.,

81r,—Mr. Mullory having commumicated to me the questions addressed o me in the
Committee, with my hasty answers at tho time, necording to the agreement, in order that
I might udd to my answers the explanations and  extensions which they require, T have
made the proper additions and remarks, and added to them some papers (copies,) which I
had given into the Committee at somo time intermediate, with nearer particulars in some
instances.

Mr. Mallory, Chairman of the Committee, bheing now absent for a fortnight, as he said, 1
take the liberty herewith to address to you the paper resulting from these udditions, for the
usge of the Committee, most likely hest to circulate among tho meinbers to causo as little
deluy as T can in the lnbors of the Committeo to a finnl close, which would be desirable to
enuble me to go to the field work, time enongh for my plans or projects of this xeason.

I suppose Mr. Stone will have made his report upon his eramination of the manuscript
map of New York, for which he has been sent to me, in the nume of the Committee,  Mr.
Mallory has nlso inforined me, that 1 should not Jeave here, beenuse the Committee would
call me up in exanination upon the works of the Weights and Mewsires, 1, therofore, ain
now waiting, and, like always, in readiness to unswer nlso upon this part of my works.

1 have the honor to be, with perleet respeet and estecm, Sir,
Your obt, servi.,

(Signed) F. R. ITASSLER.

House or Rueresgnrearives, Juny 15, 1842,
Sm,—T1 am directod by the Committee on the Conxt Survey, to inform you, that your at-
tendance beforo the Committee will not again be required,
Respeetlully, yonrs,
(Signed) I, MALLORY, Chairman,
To Mr. F. R. Hassnig,
Sup't, Coust Survey.



ADDITIONAL PAPERS HANDED IN TO THE COMMITTEE.

L
MAPS DELIVERED. DRAWN BY. SCALE. { DATT. OF DELIVERY .

1 Harbor of Bridgeport, Ct.  |Lt. G. 8. Blake, |;44441835, engraved.

2 Newark Bay, N. J. Lt. T. R. Gedney,|4353]18 5 engraved.

3 Harbor of New Haven, Ct. |Lt. G. 8. Blake &|153475 1838, engraved.

Wm. M. Boyce,

4 Country between the ThamesF. H. Gerdes,  |15d5(1840, Treas. Dep.
and Niantik, from the Sound for Hon. T.
up to Mohigan, Ct. W.Willams.

5 Sandy Hook Bar, C. Renard, roaos|1841, Treas. Dep.

for (Mr.
Pleasanton.)

6 Thames River, topography(F. H. Gerdes, |y5dgy|1842,Treas. Dep.

and Hydrography, for Senator

Huntingdon

7 Sandy Hook Bar, H. L. Whiting, |1vi55|1842, Topograp.
Bureau.

8 Fisher’s Sccond Sound andF. H. Gerdes, |y53705]1842, Treas. Dep.
the Entry of New London for Hon, T.
Harbor, Ct. W.Williams

11
Times of my going to the field work, and returning from i,
each year.
In 1832.

September 25th, having received the instruments, I left Wash-
ington the 26th September, at 8 o’clock, A. M. to reconnoitre for the
continuance of my works of 1817, towards the east of it. Returned
to Washington the 31st January, 1833, in the evening.

1833.

April 5th, at half past 7 o’clock, A. M., left Washington for the
first beginning of actual primary triangulation ; returned to Wash-
ington on the 3d January, 1834, in the cvening.

1834.

After having finished all the preparations, and comparisons for
the measurcment of the base-line, I left the 29th May, at 9 o’clock,
A. M., having made also stations ; returned 25th January, 1835, in
the evening.
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1835.

There being much calculation to be made, and many arrange-
ments for the organization of the parties, the State of Maryland
having offered an arrangement to join the survey of that State with
that of the Coast Survey, I went out only at different intervals to
reconnoitre the country in Maryland and until Washington, and the
outer bays, accompanied by Mr. J. H. Alexander, of Baltimore, until
late in the fall and winter. Details could be given if needed.

1836.
The present office was cstablished. I left 17th August, at half
past 7 o’clock, A. M., and returned the 8th January, 1837.

1837.
I left Washington 4th June, at 83 A. M., and returned at half past
4, . M., 5th January, 1838.
1838.

I left Washington July 19th, at 8 o'clock, A. M., and returned
24th December, 1838, just at sunset.
| 1839.
I left Washington the 9th June, at 7 o’clock, A. M., and returned
the 5th Jonuary, 1840, beginning of dark.

1840.
I left Washington the 14th September, at 8 o’clock, A. M., and
arrived agnin at Washington the 20th January, 1841, at 6 o’clock,
P. M.

1841,

I left Washington at 10 o’clock, A. M., 29th August, and returned
22d December, 1841, ot night.

This enumeration shows how the office work has increased since
the beginning, when the work was starting, and the elements for it
were first to be collected in the field. In the further progressing
state of the worlk, the calculations as well of mysclf as of the assist-
ants, the reduction into maps, making of projections to take to the
ficld for the topographical and hydrographical works, their plotting
and working out, required as much, and in most cases even more
work from the assistants in the oflice than out of doors. So that
indeed the going out for the ficld work, is considered as real relief
from the harder works of the office, as well for e as for the assist-
ants. For what rclates to my assistants’ Zimme of going to the field
work, they must be asked themselves,

Signed, F. R. HASSLER.
‘Washington City, 30th March, 1842,
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IIL.

I must add a more detailed answer to that question which asked
me, “How I would procced in the Southern Coast, where marshes,
woods, &ec., presented peculiar impediments?” T answered to it,
“ By mixed astronomical and geodetical obscrvations.” This ques-
tion was followed by that, “Is that not more or less the case with
all the Coast Survey 27

This question showed that the nature of the scientific principles
to be applied, and indicated by my answer, were unknown. I must,
therefore, ezplain ; what is called in mathematical practice MmixED
astronomical and geodetical observations, is, when both these ele-
ments concur in the same individual determination ; this is the
case in the application of a problem of practical mathematics, which
I have applied in Swiserland, and in this country on Buttermilk
Hill (to the full knowledge of my assistants,) to obtain the junctions
of my works of 1817, with those of 1833, in the beginning, when
I had not yet a new bhase-line, nor sufficient angles; it was equally
successful in both cases.

It consists in—one geodetic line being given in position and
length, the latitude of either point being known, the latitude and
the angle which the line subtends from a third point being observed,
together with the azimuth of cither end point, to determine the
place of ohservation.

From such a result, new connections are then opened further on-
wards.

This was what I was beginning to express, when I was stopped,
under the denomination of entering into arguments, which Mr.
Cushing refused to hear.

That T should expose it from its clementary principles, is what T
am surc the committee cannot intend, beeause it is u problem, which
joining both branches of scienee, would require long deductions of
principles, almost an elementary work for persons not acquainted
with the science.

In the triangulation the two kinds of obscrvations, astronomical
and geodetical, are disconnected ; each operation is separate, and
they are only compared to draw conclusions upon one another, for
a new, different result, required to place the Survey in generul to
its proper place upon carth ; therefore, the astronomical parts are
only made at a few, properly selected places, and with general
views for the work, not for details like in the other case, so as I
have stated in my answer to question 5, article 3, of my Report of
December 2d, 1841,

Washington City, March 30th, 1842.
(Signed) F. R. ITASSLER.
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IV.

Wasnimngron Ciry, Maxcn 31, 1842,
Ilon. Francis MaLtory, Member of the Committee of Investigation of the Coast Surveys

Str,—The pressing of the questions put to me in the Committee, must of course always
leave some unilluminated spots after the examination is over; I must, thercfore, tako the
liberty to supply always afterwards.

1. Mr. Aycrigg asked particulars about: why I measured with tho metre as unity ! I
will not delay you by any detailed explanation, but must take the liberty to refor you to my
report upon the Coast Survey works of May 17th, 1834, §34, where the subject is fully
treated ; it stands in page 148, of the 1st vol. of Documeunts upon the Survey of the Coast,
printed by me in 1834,

2, Mr. Cushing said, that the discoveries of dangers in the navigation of the Sound had
been kept secret ten years, this is an entirely erroncous statement, the worlk itself being
cven not as old as that; the Sound was, of course, worked later; the sounding part was
made by Licut. Blake, U, 8. Navy, nssistant in the Coast Survey; I request that he be
asked particularly Lo clear up this crroneous statement.

3. Upon the publication, or not publication, of any thing resulting from the Coast Survey,
20 repronch whatsoever can be applied to me, Lecause by my contract with the Government,
I am prohibited to communicato any results, without order of the Treasury Department.
‘Whenover such orders were given, they were instantly exceuted, ns well known, some-
times even they were provoked by e, und givon to public ofices. My public accounts
showed regulurly every year the state of the work, upon which any call could have Leen
grounded. 1must, in this respect request ugain, that my answers to questions 5 and 7 of
my lust report be considered as inscrted hero; and also the §12, of my cummunication of
23d March last.

4. "The publication is of course a conscquence of the Survey and its reduction, as well
Iy enleulation, as to the mapping is u work absolutely intermedinto botweon the two, there-
fore, the means given by the appropriution are to be distributed in due proportion between
them, aceording to tho state of the work, aud the means on hund by the existing appropria-
tion at any specinl lime.

5. I was asked, how many hours tho assistants worked per day . T answered, “as many
as the day allows ;" (the work cannot be made in office kours,) this addition, I believe, has
been omitted to be writlon down, in fact, all my assistants, like me, work from interest for
the work, and not as hirclings by the hour.

6, When I get the copy of tho cxumination, 1 may see more thet I can explain 1o a better
understanding of ny answers, which mny appear to be required.

(Signed) F. R. IIASSLER.

V.

Upon the Question of Limitation of the Works for the Survey of
the Coast.

1. The limitation to any determined distance from the Coast,
wounld require that the mountains, which are indispensably neces-
sary for the station-points of the Survey, be within that limited
distance.

2. This is well known not to be the fact, therefore also, the limi-
tation not adapted to the nature of the country, thence, this limita-
tion would become impossible to be observed, if even decreed.

3. If cven smaller clevations were found within these limits,
which it might be said {it to substitute, instead of the greater ones,
it would be improper to use them, otherwise than so as they are

b



30

used now, namecly, for sccondary triangles, and the plane-table ope-
rations.

4. These smaller elevations, from their too great proximity to
each other, wonld occasion triangles by far too small, to give the
accuracy required for the connections of the work.

5. The multiplication of the triangles would evidontly also rc-
quire a much greater length of time, to execute them, because every
one of them would require as much time, and trouble, as onc of the
large triangles, which might cover 6 or 12 of these small ones.

6. With this increasing of the operations, the necessity of cutting
through woods, &c., increases actually in still greater proportion
than the triangles themselves, and these cuttings are one of the great
difficultics of the work.

7. Such smaller triangles are cven much more tedious to make
properly, than the large ones, therefore, they consume each more
time, and of necessity retard the work, by limiting the greater strides
which the freedom of the work at present admits. The improper
increase of the cxpenses is self-evident.

8. Upon the limitation of the work only in the Zopographical
part, the same reasoning applies, as to the more cxtensive opera-
tions; the inland bays, rivers, creeks, &c., which are navigable,
are all so winding, and very often hid in hardly approachable
marshes, that to follow them, which often would be fully impossi-
ble, would necessarily take up much more time than to survey
them, by the general survey of the whole topograghy of the neigh-
borhood,

9. How far, therefore, this topography shall, can, or must go,
it is as impossible as improper, to determine beforchand ; without
the special reference to any given locality, nothing can be said about
it in general terms.

10. This reference to any given locality, can only be decided by
the operator upon the spot, and the special superintendent of the
work, as has always been done hitherto.

11. The topography has hitherto never yet been carricd farther
than the proper aim, and the principles of the work, require; on the
contrary, in several instances, an extension of the work has been
specially desired.

12. Any idea of limitation and distinction, between the diflerent
parts of the works, would never be understood by the uninformed
people, with whom the operators in the work must come in daily
contact in the field works,

13. Thence would result that any owner of land, upon which
an operator in the Survey would have to go, conld explain this li-
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mitation to his fancy, or interest, and attack him, drag him to jail,
and otherwise expose him to insult, and ill-treatment, at his own
option, as has been too often the case already.

14. That even this accessory incident causes much loss of time,
and forms an actual retardation of the work, is self-evident, as well
as its expensivencss,

15. The topographical part appears by expericnee, to be that least
objected to, by the inhabitants, to judge from the manner in which
the operators have been received, in comparison with the difficulties
that have been laid in the way of the other parts of the work.

16. In general, a limitation to three miles from the Coust, as has
been talked of, is a virtual abolition of the work itself, as well from
the side of the natural, as the moral, difliculties it would suscitate,
and the impossibility of giving to the work the required accuracy;
nor wonld any other limitation be less injurious.

17. The shore line of o coast is never secn from a ship approach-
ing it; the picture of the eclevated land, is what presents itself to
the sailor; in this he is guided by so mch of the topography, as
can be seen at a reasonable distance at sea, and this lies baclk in
the counlry at distances, which are not doterminable but by actual
survey, thence the only rule is, that which I have followed, and
long ago stated, namely, the “topography must go to the ridge of
mountains which deterinine the heads of the coasting rivers, or
crecks, or their passage through such mountains, what is called in
France, technicully, le versent de la Vallée cotiere,” or, “ le versant
de la Cote” Such it has always been understood and approved.

18. My rule of action and guide in the work, must be my con-
tract to make the work “fLonorably and permanently useful, to
the nation.” The way to obtain the aim must be left to me ; if I
was to be guided by any forcign direction, except mathematical
principles, some of my assistants might even rise up against me, re-
fusing to do what they might think to exceed my powers, and I
would either have to dismiss them for such refusal, or the work
would become impossible.

19. Hitherto the work has proceeded in harmony, and with all
good willing exertions on the purt of every onc; if such had not
been the liberal action of all in the case, not hall the work would
be done, which actually is done.

20, The attempts to find causes for change in my arrangement,
by the resolution of the last Congress session, and the present Coni-
mittee, have already cansed a great daunage,



UPON CHRONOMETRIC OPERATIONS.

1. The name of Chronometic Survey is a complete misnomer,
chronometers cannot survey.

The determination of any point on earth by chronometric, or any
other operation, requiring the knowledge of the time, requires three
different determinations. 1st. The latitude. 2d. The time. 3d.
Some phenomena by which the time becomes comparable with that
of another place; or in ahsence of an actual phenomenon a given
quantity, or proportion, by which the time of the place can be re-
ferred to that of another place. (N.B. When I was Professor at the
Military Academy, West Point, 1807—1809, I made a full deduc-
tion of this subject by which I instructed some cadets in it.)

2. Chronometers determine only the time of a place, and to do
that requires astronomical observations, generally made with inferior
reflecting instruments.

The longitude, any how deduced, needs determination of lati-
tude, to determine a point by their intersection. All the results,
whatever, depend on the measurement of the altitude of celestial
observations at sca, which are subject to unavoidable errors of seve-
ral minutes.

3. The determination by chronometers must be very frequently
repeated, if any even approximate result shall be obtained, for one
single point; thercfore, these results remain, what may be called,
swimming, for many years, or in fact, rather are never exactly de-
termined, while on a Coast the most minute and fully certain deter-
minations are indispensable.

4. The distance that might he concluded from such determina-
tions, would have to be calculated from astronomical clements re-
duced to the carth’s surface, which cannot be done with any thing
like an accuracy that can be indicated in any of the lincar measurcs,
50 as to ground upon it an actual survey of the form of the Coast,
road, or any thing like what the survey requires to determine, sup-
pose a shoal, rock, or any other individual point of interest.

5. Tt is well known, that we speak of the time of Washington,
Philadelpbia, or such, without distinguishing which part of these
places the time shall apply to; the chronometers, perfectioned as



33

they pretend to be, and referred to the necessary observations, which
malkes indication comparable with the actual time at the place, can-
not show any distinction between these different parts, by any possi-
bility whatever.

6. How many vesscls have there room to wreck within, suppose,
the precincts of Washington, Philadelpbia, or any such city?
thence, an instrument which cannot distinguish such distances, is
positively no surveying instrument, besides, it determines no linear
distances, while the rocks, shoals, or other dangers that may make
a shipwreck, are generally small, and, therefore, their determina-
tion must be very nccurate. These determinations must be guided
by accurate survey upon the shore, where alone a survey is possi-
ble. Chronometers and sextant are for that entirely unavailable.

7. In my answers to question 15, of my last Report, I have in few
words discarded oll these ideas, they would not deserve more at-
tention than there, with any man intimate with the scientific princi-
ples implied in the case.

8. T'o make any chronometric determination between points on
land, it would Dbe necessary to have a well determined and active
astronomical obscrvatory near the sea shore, (a condition which does
not exist in this country,) where the time is at any instant determin-
ed within the decimal of a second ; from this, chronometers, the
rates of which are determined there with the minutest accuracy,
would have to go off to any point that is to be determined, and re-
turn back to it in the shortest time possible, as for long times they
cannot be trusted. Chronometers indicate only a time, or rather a
place in their revolution, which must, by observation of celestial
bodies, be referred to what is called the time of the place ; (for which
generally reflecting instruments are used by free hand.)

9. The latitude of that point of observation must be exactly
known, and obscrvations of time made there, and culenlated, all to
the greatest minuteness, and during scveral days, for cach single
result, of which a great number must be collected before it is allow-
able to call them a determination.

10. The repeated voyages which this operation requires, consume
of course a great length of time, and proportionate large expenses,
to produce at last only a very vague approximation, as this is well
known in the science,

11. Every such determination is dependent as to the chronometer,
of three circumstances of its rate, besides all the chances of the ac-
curacy of the obscrvations, which are very bad, and wel) known ;
the first rate, at the observatory, can be determined for the time it
is there. 1t is more difficult, but still to a certain degree, possible,
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to determine the rate at the station to he determined. But, the third
rate which the chronometer may have had during the traveling, is
positively undeterminable, and a mere chance; as it is well known
that all chronometers alter their rate between heing quiet and travel-
ing, by the number of repetitions only a mean between all thesc
evil chances is obtainable, and never any certainty.

12. Between such a collection of uncertain, disconnected points,
it is directly impossible to survey details, which however are evi-
dently the most important part of the work, far Iess to determine the
place of any soundings. .

13. On board ship horizontal angles can never be measured with
the accuracy required to determine other points from them; they
can only serve to determine the momentancous position of a vessel,
when taking an individual sounding, and no farther. A vessel cver
so well at anchor, even with threc anchors, presents always the
lens on an inverted pendulum, oscillating from the points where the
anchors touch the ground ; it cannot avoid considerable play.

Vertical angles between the horizon and a cclestial body, are the
only observations admissible on board ships, referring to a point
upon the earth ; that these arc subjeet to several minutes’ uncertuin-
ty by the variation of the refraction, and other such cavses, is too
well known to allow any man of information to put them in any
way in comparison with ohservations on the land.

Lunar distances need not be quoted, they are the same on board
ships, and on land, only requiring more skill in the first case. But
also, no man whatsoever would think, nor has cver thought, of ap-
plying them to surveying in either case.

14. By the above it is evident, and expericnee has often proved
it, that the absolute error between two near points, is subject to be
as great as that upon any large distance; this again makes it the less
applicable for any use in actnal surveying, nor has it ever been pre-
tended to determine small distances on carth by the measure of the
time.

15. The geographical position of the Coast of the United States,
is eminently contrary to any chronometric determinations, and in
gencral any determination from astronomical data, the chronometer
is within certain limits but an uncertain tool, the whole dependence
must be upon the observations, which are subject to miles of crror,
by no means admissible in an actual survey. The greatest part of
the coast follows, with great varieties of indentations, or variations,
so near the sume meridian for considerable distances, that the
chances of the chronometer’s failings are greater than the actnal
difference of the longitude of the points to be determined.
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16. Thus (sec in tho map,) 1st. From cust end of Long Island,
the many indentures of the New ILingland Coast, are almost all in
the case. 2d. From New York and Sandy Hook, south through
Jersey, &c., till to about Cape Hatteras, the gradual and tolerable
regular line is again so nearly in the same meridian, that the ob-
scrvations with chronomoters could not fail to give indentures which
do not exist. 3d. From Charleston to the Florida Capes, the same
thing is the case as in No. 2, 4th. Long Island laying more enst
aund west, could get better distances to determine by chronometers
between a few points, but nothing would be obtained by it for all its
bays, and important points of shipping and navigation, (this part of
the work is now done.) 5th. The sume is, but far less favorably,
the case between Cape Hatteras and Charleston.

Supposing such parts to be intended to be fillod up, with the ne-
cessary details, between two chronometric points, this becomes en-
tirely impossible, from the want of accuracy of that very base de-
termined by sextant and chronometer, with their chances of inac-
curacy.

17. Chronometers and reflecting instruments render good services
at sea, where all other means fail, but within such limits only as
are there required, as the highest 6 to 10 miles, which is sufficient
at sea, where from the mast of a common vessel, a horizon of 10to
12 miles diameter is discernible. 'This chance is entirely inadmis-
sible in a Survey of a Coast, where the details of position of land,
shonls, dangers, &c., arc the most essential, and which can never be
determined at all by chronometers and similar means.

18. 1t is, therefore, evident that the Survey must be performed
upon the land, beeause thore is no possibility to determine distances
upon water, in any way admissible with the aim of the Coast Sur-
vey. How far land inwards this Survey must go, cvon for the most
simple requisites of the gross navigation outside, is determined by
the make of the land, it is not admissible to designate or [imit their
extent.

The seaman never secs the shore line when he approaches land,
he always sees only the farther distant clevations, by which he re-
connoitres himself, thence the views added always to the charts,
which show him the verticol appearances. When he comes so far
as to seec the actunl shore line, he is lost. Me will find himself
thrown upon it, before he is aware of it.

19. There is no compounding with mathematical principles, when
they shall be applied to a determined practical aim, any deviation
from them leads incvitably to a complete failure. So, if it is the
question of determining distances and positions, lines and angles
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only can determine ‘them, and these must be employed from the
simple chain and compass operations to the highest branches of as-
tronomy. The Coast Survey must ground all its operations upon
them, and in such a manner as to obtain the highest possible de-
gree of accuracy ; if there is a deficiency of accuracy in one of the
essential parts, it would increase to a complete distortion of the
country in the sequel of the work, if suffered to continue to exist.
Without these primary requisites of the methods used, the proper
success of the Survey of the Coast is positively impossible.

20. All plans grounding upon chronometers for surveying, are
fallacious, and by any attempt towards them, an immense expense
would be incurred before even any work could be done, and never
any sianding results are obtainable ; that is strictly mathematically
proveable.

At the renewal, 1832, under these very naval plans, the very au-
thor of them told me of such a number of steamboats to put into
activity for it, as the purchase and equipping with instruments and
other effects, would have far excecded the amount of money, that
has been spent as yet in the Coast Survey, and its outfit with instru-
ments and all, under my direction ; for which results are exhibited
permanently useful, and honorable to the country, as my contract
enjoins to me, and a stock of property is acquired of high value and
utility for the future; while by the plans, which it appears an iden
started up to revive, certainly not four points of the Coast could
have been determined with due reliance for the aim of the work.
Sufficient proofs have been administered by other works, which arc
kept out of sight, to attempt to mislead always equally, and to mar
the success of a work, which can succeed only by science, divested
of all private interest.

21. The boasting up of chronometers by their malkers, must not
be taken as a true guide, o light reflection reduces the flourish to its
proper level. A chronometer maker for instance, brags of one of
his chronometers having had the price, or preference among a num-
ber of others; this chronometer bears the No. 8§67, or such like,
number, the government of England bought it, thence clearly it
cannot be considered as a recommendation for any other person to
buy any of the others, as, 1st. 'The choice can now be only among
those which were not able to compete. 2d. The high number of
the successful one, indicates of itself a very unfavorable chance in
the purchase. In England, it is even considered, that one third of
the chronomeoters made, are good for nothing at all, and the full suc-
cess a mere chance.

22. The determination of the longitude of Madeira by means of
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chronometers, made by Dr. Tiarks, is often attempted to be held up
for the accuracy of such like determinations ; the following true re-
marks will set this claim to rest.

Ist. The only communication between London and Madeira was
by water, and the determination implicd no line of coast whatever;
it reduced itself .to knowing the difference of time at two places, or
cities, in the manner quoted above; the minuteness required between
two ncar places on cither coast was no cousideration.

2d. Of twenty-eight chironometers which Dr. Tiarks had, only
threc proved so near as to be adinissible in the result; the other
gave no admissible approach. 'T'he last, or rather as Dr. Tiarks
wrote to me, only one fully admissible, the Admiralty bought; the
others, I suppose, will not be found recommendable for the aim of
the Coast Survey, which requires so much minuteuess.

23. Details and accounts to the same effect and result might be
multiplied up to the present time, but it would be altogether super-
fluous, the accounts of the very best chronometers, and the highest
authorities upon the subject, may be taken from the Astronomical
Journal (Astronomishe Nachrichten) of Mr. Shumacher of Altona,
all which will fully support cven the minutest parts of the above
statements.

24, Upon the real principles that science dictates for such works
as the Coast Survey, the introduction of the announcement of the
new map of France (here joined,) treats shortly from the most au-
thentic sources. The diflerence between the two works, is no other,
than the greater difliculty of the Coast Survey, on account of the
coasting land being accessible only from one side.

25. When in 1818 my agency in the Coast Survey was destroyed,
by influences over which the veil may remain, the Navy Depart-
ment undertook it by partitioning ofl’ the Coast, and cstablishing
works of which for several yenrs appeared in the newspapers the
notice, “ The Coast Survey goes on gloriously,” until pressed too
hard, the truth made itsel{ vent, by its own elasticity, and the ex-
pense of many hundred thousund dollars, woke up attention. The
annual report of the Navy Department of 1828, giving account of
this branch of the scrvice, stated in final conclusion: “Nor can
such Surveys be made without the aid of the means contemplated
by the act of 10th Yebruary, 1807, to provide for surveying the
Coust of the United States,” which was proposed to be renewed
again, But it Iasted until 1832, before its passage could be obtain-
ed again in Congress. 'The particulars of the ecpoch from 1818 to
1828, remain as yet private to the Navy Department, without any
public report, or maps.

6
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26. The proposition of the Navy Department of 1828, was ac-
companied by a report, which is printed in the Congressional Docu-
ments of the time, made by Commodore Rodgers, (then yet in good
health,) grounded in principle upon my previous plans, adopted al-
ready in 1807, and approved by the men of science in Europe, in
their reviews of my papers upon the Coast Survey, printed in the
Philosophical Transactions of Philadelphia, of 1825.

27. When it was cvident in 1832, that the law renewing that of
1807, would pass, it appears that the naval officers prepared these
reports, which are now asked for; but the President had proposed
to me, to take up the work again, and my plans and propositions
were renewed long before 1 had any knowledge of them. Tt is re-
markable in them, that the same Commodore Rodgers, who had
written the reports of 1828, at that time recommended, as chief of
the Navy Commissioners still, these same plans, especially for their
exclusive quality of being executable by the navy alone, without
any reference to their scientific qualifications, and adaptedness to
the work in view, and its aim; and in despite of the many striking-
ly evident impossibilities which they contain.

F. R. HASSLER.
Survey Station, Pine ILill, Gloucester County, N. J., November 29, 1842,



‘WasHingros Orry, Mancu 23, 1842

Honorable Francis MALLdn, Chﬁirman of tho Seleot Committee of Investigdtion of the
Coast Survey.

Sir,—Amoung the questions put to me in the Comnmittee’s meeting, there was one, at least,
which appaarod much insisted upon, and by ercumqmnces was rather discussed than an-
swered.

Tt seemed to put in doubt the proprioty of the journals, and other works of the Coast
Survey, to remain in the Coast ‘Survey office, and roquesting them to be deliverod to the
Treasury Department for safety. I will here supply more distinct answars.

1. This office, here, is one of the affices of the Trensury Department, exactly as much as
any of the rooms in the Treasury Building itself.

2. The extension of the Treasury Department works has rendered necessary a number of
other offices out of the yet unfinished Treasury Building proper ; so is this offlce.

3. The foreign Standards of Weights and Measures have just now been transported from
the Treasury Bulldiog to this office, for their more proper and more appropriate safe keep-
ing.

4. There aro three houses adjoining each other, rented by the Department, two at the
expenso of the Coast Survey, and ono at the expense of the Weight and Measure works ;
and the foundry establishinent, besides, is across the street.

5. The total of the buildings adapted themselves so peculiarly to the use of both works,
that no building in'this city could, in nny way, equal the conveniences they afford by their
présent distribution.

8. Various arrangements have buen made, at public cxponse, as well as the expense of
tho owner, to adapt them the better. One story was clevated to procure drawing-rooms
superior to any I know of ; for better security the roofs have ‘been slated, and, in general,
every arrangement made for convenience and security.

7. In every one of the three buildings, which connect all through with one another, two
porsons ot least sleep; these are assistants, clerk, worlanen, and I mysel( 80 that the
buildings are well watched all night.

8. The maps and many other valuable objects are placed so that oven in the exireme
case of fire, thoy would be saved with the greatest ense,

9. The whole of the Const Survey work must, in -all cases, and at all times, be of the
easiest accesd, nay, present, during the whole time thnt the work is going on, still moro so
than in any other office such may be required.

10. In requiring place in the Treusury Building only to deposit the foreign standards,
which had been exi)unged from the State Departiment to the Patent Office, where thuy were
exposed 1o damnge, I could not get a well approprinted place for want of room.

11, The lower vaults of the Treasury Building, where 1 got a place to deposit the
‘Weight and Measure Standerds, packed up, and not yet sent off; could not but with diffi-
oulty bu got, and such an one would not do, becanso of their not being sutliciently dry and
aired for paper ; the maps especially would be utterly destroyed.

12. To displace the works from the oflice would be Inying greal impodiment in the way
of the work, and expuso the parts deposited o dilapidation and abuse.

13. Every time that a cortain systematically full part of the work, between two base
lines, and two astronomice) stations, will be exvcuted, a full report will be made, and it is
hoped published by Congress, which will rest that part forever, und then the Documents of
that part may be placed in some mpecially selectod place of deposit, as original record ;
but until that time they muast remain’in the oflice in which they originate.

14, Tt would be the most eflective mode of clearing up nuy subject whatsoever, that may
be desired, and come in question, if the Committee would be so kind as to como over to the
office, which is 8o near the Capitol, and visit all the parts of the work, as they are in ac-
tivity, and constantly in evidence for ¢vory visiter.

(Signed) F. R. HASSLER.



ELEMENTARY REMARKS.

1. The second in time, which is the unit of the kind of quantity
which the chronometers indicate, is 15 scconds in the are, in the
rotation of the earth, which measures the time. Onc second in the
arc of a great circle on the carth’s surface, is 98 or 100 feet English,
therefore one second in time would, and at the equator does, subtend
about 1500 fect ; this diminishes with the increase of the latitude, in
the ratio of the cosine of the latitude ; in the mean latitude of the
coast of the United States this is about from 72 to 86 feet for cach
sccond in the arc, and the error arising from onc second in time
would be 15 times that: namely, from 1080 to 1300 feet. Such
determinations are therefore rather less accurate than the distances
obtained by observing the difference of vclocity between light and
sound.

2. This exhibits the chance of error in distance to which one
single second of the chronometer subjects in longitude. But
the time of a chronometer, in relation to the actual time at its place
on carth, depends on observations of altitudes of the sun, if observed
at sca with a reflecting instrument, for which generally only sex-
tants are used ; this altitude is subject to an error of from 3 to &
minutes, or miles, independently of the errors of the instrument
and observation, from the mere uncertainty of the refraction, and
similar causes, which thercfore multiplics by so much the uncer-
tainty of the observation by which the chronomefric determination
of time is affected, independently of the vacillating rate of the chro-
nometer itself.

3. But the best chronometers even do not assure the accuracy of
one second in time; the deviation of the chronometer over this,
forms therefore the factor by which all these errors are multiplied ;
that they are too great already without this multiplication, is evident
enough. How any man in the least acquainted with the exigency
of the conscientious execution of the Couast Survey, and the cle-
mentary principles given by the science, could hesitate an instant
between the choice of such means as chronometers, &c., and those
which exact and well known principles of mathematics lay so
directly before us, by trigonometry, is incomprehensible. ' Who will
ever trust the map of a coast grounded upon so vague determina-
tions ?
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4. The above discussion of the accuracy possibly obtainable in
the longitude of a point by chronometers, refers only to the one line
of the determination required to locate any point of the survey, by
which a point of sounding or any other locality is determined.  'To
complete its determination it is nccessary to determine the distance
of the paralle] from the equator, by its intersection with the circle
perpendicular to it, namely, the circle of latitude, or the meridion of
the place ; which in itself is already, as stated, the element indispen-
sable to locate the point in the parallel to which these errors refer;
this is determined as above stated, by observations of altitudes of
celestial bodies, the uncertainty of which at sen is by no means
overrated when, as above set down, at 3 or 5 miles, that is 3 or 6
times 60 seconds, each in that case, of 98 or 100 fect in length, or
from 1800 to 3000 fect.

5. Taking now the chances of error of the best chronometers,
which are rated by late experiences to at least 3 seconds in time, in
the mean latitude of the United States, to suppose 80 feet per second
in the are, the product of this 15 times or 1200 feet for each second,
which gives 3600 feet chance of crror, we have a quadrilateral re-
sulting of 3600 feet in one direction, and from 3 to 5 miles in the
other, within which the point to be determined is uncertain, under
the most fovorable circumstances; any closer accuracy is a hazard
not to be in any way calculated upoa.

6. These calculations and considerations bring the determinations
by reflecting instruments and chronometers, to what 1 have stated
in my other paper, to be yet within the visible horizon of a ship at
sea, that is a diameter of between 20 and 30 miles; thence comes
the conclusion, that chronometers are good scaman’s tools, where
this accuracy is suflicient, as in a discovery voyage, where never
more than a tolerable approximation is expected, and in other
similar cases ; but they are unable to give any determinations ad-
missible in the determination and delincation of the coast, on account
of their want of the accuracy required in that case.

7. The idea of determining the head lands and prineipal points of
the coast, by observations requiring chronometers, as an instrument
to determine a place upon earth, and principally for the Coast Survey,
and then introduce between them the details, by separate geodetical
surveys, is positively impossible; for when the first determinations,
upon which the others must by principles be grounded or relied
upon, are so uncertain as the chronometric determinations evidently
are, the details cun impossibly be made to fit between, and making
them separate works, to be tried to fit between these uncertain
points, would require either to destroy the accuracy of the geodetic
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works, or to be obliged to repeat the whole of both opcrations, to
ascertain where the errors lie, and attempt to correct the results,
which it is impossible to do by the first operations, with decided
accuracy; thence everlasting repetitions must follow and always yet
leave uncertainty. I stated, in my other paper, the unvoidable un-
certainty of the chronometers, derived between points on land by
the undcterminable rate of them during any moving of them.

8. Perhaps it may be yet attempted to quote from my own plan of
operations of 1807, that I spoke myself about chronometric determi-
nations. But it must be observed : that at that epoch the intention
of the government upon what the Survey of the Coast should be,
was just to be ascertained, therefore it was proper for me to state
what 1 did state, to ascertain these very intentions, by the choice
which the President would make of the means proposed. The
President, Jefferson, being n man of science, selecting the real sci-
entific course, the mode of executing the work was for once and all
decided, by invariable mathematical principles; all arrangements were
made, the proper expenses have been incurred, an amount of pro-
perty appropriated to these aims is on hand, amounting to upwards
of $120,000, as I stated in my rcport, in answer to the questions
raised in Congress last year.

9. The satisfaction of that late President, upon the principles and
their application, which I explained and exhibited in the Transac-
tions of the Philosophieal Society of Philadelphin, printed in 1825,
can be seen in the letter of Ex-President Jeflerson, of 3d December,
1825, to me, in the first volume of the Documents of the Coast
Survey, printed in 1834, page 49 and sequel.

F. R. HASSLER.
DPine ILil, Gth December, 1842.

N.B. These two last papers are an extension of the one given
in to the committce, which appeared required for a better under-
standing of the subject.



TRANSLATION.

New Topographical Map of France, adapted to all the public
services, and combined with the operations of the Cadaster.

The project of the operation to which the attention of the cham-
bers, and the public, is herewith called, has been submitted to the
examination of a committee of fourteen members, presented by the
ministers of the interior, of war, of the navy, and of the finances;
and the first dispositions agreed upon by this committee, have al-
ready been honored with the approbation of His Majesty.

An undertaking presented under such happy auspices, might be
dispensed with, quoting other suffrages; as, however, this under-
taking belongs to the exact sciences, we shall here begin by pre-
senting an abstract of the opinion of the Marquis of Laplace, upon
the project of the law relating to the finances, for the service of the
year 1817. The striking coincidence which will be observed be-
tween the gencral views of this illustrious mathematician, and the
whole of the plan here proposed, no doubt, will malke, that no man
will view the expenses as uscless, that are necessary to put it in
execution, particularly when considering that rigorously made cal-
culations show, that the publication of the work would produce
several millions over and ahove the expenses.

Extract of the Opinion of Marquis of Laplace.
(Chamber of Peers, Session 1816, Friday, 21st March, 1817.)

“To survey with accuracy the map of a kingdom, there is but
one method, which unfortunately has not heen followed in the ope-
rations of the Cadaster. It consists in forming two great lines per-
pendicular to one another, the one north and south, the other cast
and west. 'T'he whole space or country to be surveyed is covered
by a net of great triangles, that are attached to these lines. Subdi-
viding afterwards these large triangles by secondary ones, the work
is brought down into the details of the communitics, townships, &ec.
Thus the partial surveys are resiricted in their deviations by the
triangles, that circumscribe them, the faults of the surveyors are dis-
covered and corrected. By this is obtained a system of operations,
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good in its details, and perfect in its union. France has for the ex-
ecution of such a system all the means that may be desired : the
men of science the most able to direct it, a very well informed
corps of geographical engineers, who have already made what exists
the best in this kind of work, and to which officers of artillery and
engineers con be joined. The Cadaster offers themn the most favor-
able occasion to exercise themselves in these operations, which they
shall execute in time of war.

“1n this manner Prussin continues upon the other side of the
Rhine the topographical works of our cngineers; it cannot follow
better models.

“ Already one of the fundamental lines of which I have spoken
traverses France from Dunkerque to Perpignan. A perpendicular
directed from Strassbourg to Brest is begun ; the first of these lines
traced with the utmost accuracy has been extended over the Pyre-
nees, till to the Island of Formentara in the Mediterrancan sea. By
the favors of the liberal cares of the minister of the interior for the
progress of the sciences, this line will be extended to the north till
to Yarmouth. Colonel Madge, who surveys the map of England
and Scotland, upon the plen that I have quoted, with cqual zeal and
ability, will unite with the Frenchmen of scicnce in protracting
jointly our meridian. The extent of this system comprchends an
arc of about one seventh of the distance between the Equator and
the Pole. The latitudes of its extreme points have been observed,
and those of several intermediate points, and the length of the second
pendulum corresponding to these points, bas been measured, which
gives a great deal of light upon the figure of the earth, and the ine-
qualities of its degrees and of the gravity,

“T wish the ministers may please to take into consideration the
plan that I propose. It is possible to adapt to it the part of the
Cadaster already done, and to execute the smine without delay in the
operation, and without increase of expenscs. Perhaps even the
great number of geographical engineers, which our present state of
peace allows to employ in this work, to which it is painful to see
them strangers, would render its execution more prompt and less
expensive.

“ But a commission, appointed by government, to give it light upon
this subject, would take the proper necessary informations for its
decisions, It would exnmine how far the reproaches of negligence
and incapacity, made to various agents of the Cadaster, are grounded.
It would indicate the means to accelerate and perfect it.

* After having, in the formation of the great map of France, given
to other nations an example, which they follow carefully, let us not
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be inferior to them; let us not retrograde while they advance. Let
us retain among us the glory of the sciences and of the fine arts;
this glory, sweet and peaceable, has the advantage to be susceptible
of increase without diminishing foreign glory, and to interest all
nations by procuring to them new enjoyments.”

The Merquis of Equevilly, Director of the General Depét of the
‘War Department, has equally called the solicitude of the Chamber
upon the undertaking of so high an importance, as an accurate topo-
graphical map of France is for all the public services, at the ecpoch
when he presented the plan, of which a sketch will be given here-
after, the same as the immortal author of the mechanic of heavens,
and his station has rendered him the most able to judge upon this
subject, by the various public services to which he has been called.
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COAST SURVEY.
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Fennuary 9, 1843.
Printed Ly order of the House of Representatives.
——y———

Mr. Arcriga, as an individual member of the Committee on the Coast Sur-~
vey and of Weights and Measures, with the consent of the committee,
reports his views and conclusions drawn from the testimony taken'be-

fore said committee, and from the reports of the superintendent of the
coast survey, as follows:

(1.) That the original object of the work has been lost in the extensive
operations of the coast survey, which include much work unnecessary for
the purposes of the navigator. (Page 7.)

(2.) That triangulation is the most accurate mode of making the survey
so much desired, wherever the features of the country present the proper
clevations, and that this triangulation depends on the measured base.
(Page 8.) ' :

(3.) That the *measured base’” on Fire island is not the ¢ actual base,”
aind that its exact length has never been given, .

That the “ actual base’ is the calculated side of a triangle, of which only
one side (the measured base) is measured, and that the “monument” is
not placed at the end of the measured base, as we should. infer from Mr.
[lassler’s report of 1834-’35, but at the end of the “actual base ;*” and that
the length of the *actual base” has not only never been measured, but
probably never can be; and that, even supposing it possible to find the east-
ern termination of the measured base by a trinngulation that admits of
eiror, to find a point which was left by triangulation that also admitted of
inaccuracy, still we cannot measure from this point to the other extremity
of the base, on account of the washing away of the beach: and, conseyuent-
ly, that we can never verify even this part, the foundation of the whole
work, which is placed upon a moving sand bar called Fire island, exposed
to the ocean, between high and low water mark. (Page 9.)

(4.) That the longitudes of the different parts of the survey have not
been yet obtained. (Page 11.) .

(5.) That the secondary triangulation has gone far beyond the limits of
the primary triangulation, and that the prizary has never yet been veri-
fied. (Page 12.)

(6.) That we have not even the compass bearings, and, consequently,

- two of the three important parts of u chart (viz: lougitude aud compass
bearings) being wanting, and the survey not tested, we can as yet have
nothing certain; but still that this approximation should be published.
(Page 13.) _

(7.) That Mr. Tlassler has taken but 20 primary statious for the whole
time since he began, while the Luropean works show a very different
state of things. (Page 13.)
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(8.) That Mr. Hassler remains in his office, and proposes to use the sec-
ondary surveys to find primary station points, in place of Jooking for them
himself, and pushing on the main triangulation at least as fast as the
secondary (Page 14.)

(9.) That the secondary covers 11,000 square miles, while the primary
covers but 3,577, although the primary is broad in proportion to its length,
while a part of the secondary runs in a narrow strip along the Jersey
coast. (Page 14.) :

(10.) That veyy trifling causes are taken by Mr. Hassler as good ground
to excuse his negect of the work. (Page 15.)

(11.) Consequently, that the whole work 1s yet in doubt, arising from
the culpable neglect of the superintendent; but that there is no (,Vldence
of fault on the part of his assistants. (Page 15.)

(12.) The proposition is therofore submitted, whether an expenditure of
‘one year’s time, and a tenth part of the yearly expense of the coast survey,
.might not have been so applied as to have bheen of more benefit than all
thal we have yet received fror this work. (Page 16.)

(13.) Again it appears that the whole work of the coast survey is sub-
ject to great risk from fire and robbery. (Page 16.)

(14 ) That the present mode of conducting the work will have a ten-
dency to destroy the confidence in its accuracy. (Page 17.)

(15.) That the chart of Newark bay is a mere picture, without latitude,
longitude, compass bearings, or north poiut, or any means to enable us to
use it, except the scale (couectly copied from the original) #three inches
to the mile,”” and the scale divided accordingly, makiug the length of New-
‘ark bay 11.8 miles:

- That the copperplate copy, presented by one of Mr. Hassler’s assist-
ants, with a correcled sca!e makes the Ienfrth of the bay 5.82 miles, be-
cause the corrected scale is L of an inch too “short.

That the length of the bay is really 5.62 miles.

That it requires nothing niore accurate than a carpenter’s rale to measure
the maps herewith presented, and an examination of the documents to
prave that Mr. Hassler has lost his memory, and that the charge of wilful
njustice against one of the committee cannot possibly have any founda-
tion ;

That Mr. Hassler has suppressed the date of this map, and given those
of the othier seven that he enumerates;

And that hie has forgotten to mention another map of Newark bay reg-
ularly called for by the House, and now on file, (Page 17.)

(16.) It also appears that M. Hassler calenlates 1o change the system of
measuring the three angles of every triangle, and to dcpcnd ou a single

_angle on the planes at the south. (Page 20.)

(17.) Therefore, a few suggestions are made, as to the dilliculties,and the
question raised, whetlier it wold not be better to get further information
before we advauce in u manner that leads o results of doubtful utility ?
(Page 21.). ,

. (18.) Frowm the above, the objections to the present organization lead to
the examination of a (lmn"c to that which has been adopted by other
countries with better success. (Page 22.)

(19.) The peculiaritics of Mr. Hassler, taken from kis own communica-
tions to the committee and other documcms are thrown in for the exam-
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ination of those who consider him identified with the survey, as being the
only man capable of conducting it. (Page 24.)
(20.) Conclusions from the above. (Page 24.)

In order that the House may be able to decide what importance should
be attached to the evidence taken before the committee, from a knowledge
of the means of .information, relating "to the subject under investigation,
possessed by the witnesses, the following extracts are presented, in which
cach individual speaks for himsell. .

In order to prevent any injurious impression that might be produced,
from a misunderstanding of the observations contained in this report, it is
proper to remark, that no doubt is intended to be cast upon the testimony
of any of Mr. Hassler’s assistants ; but at the same time we may naturally
suppose that delicacy of feeling would cause them to put the best construc-
tion on every thing respecting their chief officer.

Extracts from « pamphlet distribuled among the members of the House
' of Representatives. :

20. My age dates from 6th October, 1770. It is with life or age, like
‘with all other things, it lasts the longer and remains the longer effectif; the
better it is used and husbanded.

21, It is a direct injustice -to reproach to the oflicers issuing from the
military academy of West Point, and {rom the naval schools, their not
being competent to take the lead in a work which they are not instructed
the very first principles of, nor provided with any means for. The thing
is {mpossible for /hem, I must state my own cxperience. Immediately
after President Jefferson had approved my plan of operation for the coast
survey in 1807, fromn among the thirteen plans handed in, and examined,
by the committee held in Philadelphia, he also decided the postponement
of the execution of the work, on account of the warlilke appearance of af-
fairs in England.

At the same time the first professorship of mathematics and natural
philosophy of West Point was vacant ; Mr, Gamet, a private gentleman
of New Brunswick, N. J., well known eminent mathematician,and Colonel
Williams, chief of the eungineers and of the military academy, proposed
me for that professorship, which I occupied 1807-’8~'9, to such satisfac-
tion'as letters in my possession, and the opinion of students of those times
may show,

I'attempted to give to some (then new) licutenants just dismissed frony
the academy, some practical information, in a direction leading to works
of the naturo in question, I even wrote upon it, but they found them-
selves entirely unprepared, I conld do only little, and they soon left.  Dur-
ing the time I was there, and one of my friends (who afierwards died in
Arlansas) there was some teaching in this line of the science, which was
cver since interrupted until, as I have just been told, it was again begun
last year—but it requires longer years of instruction and practice to ac-
quire proper proficiency in that branch of science, o

“In 1808, I made a plan for the studies and organization of the military
academy, which may still be found in the War Depurunent. What they
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arc not taught in the academy, the students canno! be c.rpc'ciérl to bring
out of i, their future practice alone can ptut them in the possibility of ac-
quiring it, according to the special duties, they may be placed into, which
is entirely a chance of circumstances, '

‘The naval schools are well known to be only for practical scamanship,
without sufficiently entering into higher branches of mathematics, as are
required for works similar to the coast survey. 1 made also for a naval
academy a plan in 1832, which may perhaps be found in that Depart-
‘ment, it is well known that no change has taken place in this respect,
therefore also the naval officers are enlirely innocent of the accusation
lunced against them. )

22, When in 1834, a bureau was proposed to direct the coast survey,
‘meeting of one half hour proved the inadequacy of it complétely. .

23. I was in London for the instruments from fall 1811, to fall 1815,
nnder the disagreeable situation of an alien enemy, by the then war with
England. ' ,

24. The State over whose territory the coust survey has the most ex-
tended, is New Jerscy, therefore also in that State the most money of the
coast survey expenditure has been disbursed.

25. I arrived in the United States in October, 18635, but had been in
public busivess in Switzerland before, since 1786, though there engaged
in'the 'archives and as a member of courts of justice; always, however,
applying to mathemaltics aud natural philosophy as subjects of predilec-
tion. In April, 1807, | entercd my first appointment in this country at
West Point, (as stated above,)

26. A suspension of the work of the survey now, would be attended with
very great direct loss, as well in work as in objects on hand for its contin-
nance; and principally because it would most likely not be possible to
bring it up again within 1orethan a man’s age, as the interval lost be-
tween 1818 and 1832, may casily lcad to conclude under existing circum-
stances.

27. It must be evident to any reflecting mind, that a scientific work
‘changing bands, loses the advantages of the experience, and practical
skill acquired by the operators, and loses the character of a systematic
work,

28. Since the’ resolution of 24th June, 1841, s0 much of my time has
been taken up by polemic discussions, pressed upon me first from Con-
gress, which has, of course, other disagreements in its consequence, that
‘actually more than one year of my work was lost, which 1 would, with
immensely more satisfaction, have applied to the forwarding of the inter-
esting and valnable works which 1 have engaged for with the Govern-
ment. F. R. HASSLER.

Wasimneroy Crry, Jenuary 10, 1843,

Jumes Ferguson examined,

1. Question. 1low long have you been employed in the coast survey ?

“Answer. Since 10th May, 1833,

2. Quiestion. In what eapucity ?

Answer. As a principal assistant; one of the three principal assistants

3. Question. What particular part of the duty do you at present poc-
form ?
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Answer. Making the secondary triangulation.
4. Question. Who makes the primary ?
Answer. Mr. Hassler. (P. 14.)

Ezxamination of Edmund Rlunt.

4. Question. ITow far inland from the coast has any part of the work
been carried ? .

Answer. I am unable to say, except in regard to the secondary maugu-
lation, which I have in part conducted. Iam one of the principal assistants.
(P. 22.)

F.'z:amz‘natz'on of Caplain Swift.

1. Question. Are you employed in the coast survey ; and if so, in what
capacity, and since what time ?

Answer. As an assistant, since 4th Apnl 1833 I am also the disburs-
ing agent, since about 2d July, in the same year. (P. 24.)

Examination of Captain Thomas R. Gedney.

1. Question. Are you an oflicer of the navy?
Answer. Yes.
2. Question. Are you now employed in the coast survey; and if' so,
since what time, and in what capacity ?
Answer. I have been employed in it since October, 1834, in charge of
one of the hydrographical parties. {P. 37.)

Examination of Lieulenant George Blake.

1. Question. Are you an officer of the navy, employed in the*coast sur-'
vey; and if so, in what capacity, and since what time, and on what part
of the coast ?

. Aunswer. [ am a lieutenant in the navy, and have had charge of a hy-
drographical party {rom 1835 to the present time; 1 have been in Long
Island sound and Fisher’s Island sound, and in Delaware river and bay.

2. Question, What vessel or vessela, and what number of oflicers and
men, have you under your command ?

Answer. My force has varied very much ; 1 had last year the schooners
Gallatin and Naultilus, with nine officers and forty-one men,.

3. Question. Ilave you been engaged in the ouler or the inner waters?

Answer. The inner, altogsther,” (P. 40.)

William J. Stone in cxaminalion.

1. Question. What is your business and residence ?

Auswer. I reside in Washington, and am un cugraver.

2, Question. How long have youn followed that business here ?

"Answer. From twenty-three to twenty-four years.

3. Question. IHave you been acenstomed to engrave maps and charts?

Answer. Yes; that has been my chief, and is at present my only busi-
ness; I have abandoned other branches of engraving, to devote myself .to’
that. (P. 42.)

It is acknowledged on all hands that the charts of our coast are very de-
fective. (1) We have hitherto had nothing rto depend on but that obtain-
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ed by the British Government at the time that we were colonics, and, sub-
sequently, with a few isolated exceptions, the corrections applied by the
energy and perseverance of individuals. .

For all practical purposes, the action of our Government has been almost
a nullity, (2) and, while other nations (19) have not only a thorough know-
ledge of their own coast, but have even sent out their vessels and taken
surveys of the coasts of distant and almost uninhabited countries, the
United States, possessing a marine both naval and mercantile at least equal
in energy to any in the world, and ranking in commercial importance second
only to that of Great Britain, does not even know the position of her 6wn
thickly-settled coast in the immediate vicinity of her most important har-
bors, (40) cannot even now tell the exact position of any part from the
point to which all our navigators refer their calculations, (41) and has har-
bors and channels that were proved during the last war to be known 10 our
enemies, and unsuspected by ourselves. ‘The consequence of all this is, in
the first place, a discreditable position in the eyes of the civilized world.
This amounts to something, although of minor importance. DBut a grand
difficulty is the want of a knowledge of our own coast for naval purposes
during war, so that our own vessels cannot take advantage of the facilities
afforded by nature, or avoid the hidden danger. And, again, that we
are, in fact, most exposed where we feel most secure, and, consequently,
take no precautions to prevent a surprise. Witness the exposed condition
of the city of New York and of the navy yard at Brooklyn.

Again: The innumerable vesscls covering the ocean, and approaching
our coast, have no mecans of judging of their relative position, except
from their *charts. (Our navigaters ascertain their longitudinal position on
the globe only with reference to the observatory at Greenwich, near.
London, the point from which the almanac used by them is calculated. 1f,
then, a navigator wishes to know what course he must steer to avoid dan-
ger or rcach his port, he first ascertains by astronomical observation his
Jatitude, and his position with reference to the placo for which his al-
manac is calculated ; then, turning to his chart, marks upon the same his

osition in latitude and longitnde. If his chart is correct, he then knows

hether he is in danger, or the direction to his harbor; but, i{ his chart
shows an open sea where there should be land, it is a treacherous guide,
and worse than useless. I{e believes that he knows the distance to land.
He moves on in confidence during the night, in high anticipation of meet-
ing his friends at home within a day, but, before midnight, wherc his chart
shows him yet remaining many miles of clear sca room, he is suddenly
startled with the cry of “ breakers ahead,”” aud, before his vessel can be put
about, she strikes, becomes a wreck, and all on board subjeet to the risk of
destruction.

This is not a sketch from fancy. It is believed to be a corrcet descrip-
tion of an actual occurrence ; but, for preseut purposes, it may be taken as
a supposed casc, for it is evident that such must be the result arising from
the use of inaccurate charts.

It is not necessary to go further into this part of the investigation, for it
must be evident, to all who will reflect on the subject, that humanity dlone
would rank a survey of our coast amoug the most iniportant daties of the
Government. .

What, then, does the interest of navigation demand? Is it necessary
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10 wait until we ascertain the precise figure of the earth, and the exact
length of a degree, to know whether a given arc of the meridian is a few
inches, or even a few feet, longer or shorter, (41) when the navigator cares
nothing about the figure of the earth, provided you will tell him what
angle a certain star will rdake with the horizon in cach position on the
carth, and also what proportion of the circumference of the earth there is
between that position and his fixed meridian from which he makes his
calenlutions, and when he has no means of measuring dis{unces that can
even be compared with the approximation obtained by the pedestrian
pacing ofl distances on land?

But the navigator does not depend upon this distapce. The astonishing
discoveries in astronomy have furnished him with certain guides in' the,
heavens, to point out his exact position on the ewrét ; and, according to the
magnificent conception of a former President, (which has been oft and.
again’ ridiculed by those who had not sufficient knowledge of the subject
to know that the expression was philosophically correct,) has converted the
stars into “light-houses in the skies,”” by whose unerring light the mariner
directs his course across the trackless ocean. ; ,

Must he be doomed to travel over hidden sand bars, among rocks -
and islands, and even along the very coast of the main land itself, with
w storm in his teeth, and a lying chart before him, in the darkness of
a stormy night, with the horrible nnticipation of being wrecked, not
because he does not know his position, although coustantly in meotion,
but because he has no churt upon which he can depend for the position of,
the land, that is fixed and humovable—has always been there, and always
will be there? Must we sce wrecks upon wrecks, and thousands of lives
sacrificed, for the want of information that has been obtained, and quietly
-doze over the drowning shrieks of the mariner and the traveller, while we
enjoy the golden dream that, in a “few years,’”’ the “result’’ will be reached
that-will be * ereditable to a man of science,” (41) and then the whole will
be published? ' o ,

The idea is preposterouss We have now had a Government survey, in
charge of the saume individual, from August, 1816, to April, 1818, and
from August, 1832, to Junuary, 1843—a period of not less than thirteen
years, and at an expense of $720,000 to the Government, besides the pay
of the army and navy olficers, between $200,000 to $300,000, making a
total of about $1,000,000. And what has been the result, in practical
utility to the navigator ?

We have, in all, eight maps (2) of small districts, and of these the only
one that belongs to the outer coast is the bar of New York harbor, a dis-
tance along the coast of u very few miles.

In view of this condition of things, let us examine the original intention
of the survey.

1.

The act of Congress in 1807 shows that the object of the survey then
authorized was for “such examinations und observations,” &c., as “ may
be especially subservient to the commercial interest of the United
States.” {3) . ‘ .

" Mr. Hassler was engaged to take charge of the work, to “ make frequent
seports,” “ to deposite here” (i. e. with the Treasurer) ¢ all surveys,” &c., to
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« make himself the principal part of the general large triangulation,” and
to deliver chdrts when “required by the proper authorities, or prepured
Jor publication.”” (4) Of the views that governed the work in 1816,
1817, and 1832, we have no official information ; but as soon as we get an
official report we find that the original object was much extended by the
superintendent, and that the “coast survey”’ must include the military in-
formation (5) which other nations reserve for the possession of the Govern-
ment alone. (6)

In his next report he appears to have altered his views to the other ex-
treme, and considers the survey as having no reference to national vessels,
but only the commercial. (7) ' :

But, in his report for 1841, his views are again expanded to the fullest
extent. (8)

When examined before the committee, Mr. Hassler evaded the question,
and would not state the general objects that governed his work, (9) but we
can infer from his reports of 1834 (5) and 1841 (S) that his views embrace
much more than wasintended or is now desired. The committee endeavor-
ed to get precise answers as to the distance izcluded in the topography, but
very little information was obtained in this way. (10) We conclude, from
this circumstance, that the detail surveying is carried many miles inland.
We have the assertion of Mr. IHassler, that it is necessary to carry on the
topography to-the high ground in the rear of the coast, to include the station
pointg, (11) that the survey of the coast cannot be accurately made with-
out surveying the bays and rivers, (12) that there is no more topography on
the maps than is absolutely required, (13) and that the hydrographical par-
ties have not been detained for want of the topography of the coast
proper. (14)

Now, we find, from the examination of those who know more about the
actual progress of the work, that the sounding has been in advance of the
plane table ; (15) that the detail considered necessary (11 and 12) by Mr.
Hassler would add greatly to the expense, and delay the exeention of the
work; (16) thatthere is uo use, for the purposes of navigation, in having the
topography far from the coast, nor is it customary. (17)

Bpt it nmust be evident, to any man of common sense, that the minute
topography of the land,that can only be seen at a distance by birds high in
the air, or by the land travetler on the spot, is a matter that the mariner does
notrequire and cannot use. That a chart should contain much of the topog-
raphy of the country, for the use of the landsman, is certainly no objection,.
unless obtained at an unrcasonable expense of time or money ; but that it
should be necessary to follow up the triangulation, (18) and fill up the
space with minute topography, for the benefit of the % commercial interest,””
1s a statement that will puzzle the sailor. ‘

Amid the different opinions that have been expressed respecting the mode
in which the survey has been conducted and the results obtained, it is grat-
ifying to observe a desire, almost unanimous, to have the survey complet-
ed. This point being settled, we proceed to examine the testimony as to
the

2.
TRIGONOMETRICAL SURVEY.

By referring to the notes appended, (19) it will be seen that nearly the
whole of Europe has been triangulated, that it is the only correct method
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of taking surveys of extended surfaces, and that it can be done with sur-
prising accuracy.

This is doubtless a fair statement of the case; and hence it appears very
remarkable that Mr. Hassler, in 1791, (19 and page 3) ut twenty-one yeuars
of age,long before many of these works were commenced, was able to do the
work that he thinks not one of his assistants is now able to do, (32) although
they have had “his instrunction’” for many years, and the command of works,
in French and English,siving detailed accountsof-all the European field work
and caleulations. So he thinks, but they do not agree with him. The preten-
sion that he is the only man in the country capable of conducting the work
is ridiculous ; but we shall hereafter enter more fully into this part of the
investigation.

The only point of present importance is, that triangulation is the most
correct node of surveying.

3.

In carrying on n trigonometrical survey, the {oundation of the whole
work is the
MEASURED BASE (20.)

The length between its extreme points is determined with the greatest
care, and the bounds, or termini, marked in the most permanent manner.

If then, when the triangulation is carried on to verifieation, a discrepan-
cy is found they are enabled to remeasure the original base, and compare
tho latter with the original determination. Or, in case of doubt at any fu-
ture time, the exact length of the standard base can be determined, and
consequently the whole survey cbrrected, if necessary (20)sor a compari-
son of the measures used in the determination can be obtained, supposing
even a doubt as to the length of the standurd yard or foot in use at the
time. Such is the nsual mode of proceeding, and from the care in estab-
lishing the base o Hounslow Heath a rcmeueuu.menl showed a difference.
of 8 inches. (20) * It must also be observed that this crror increases in pro-
portion to the distance ; and, consequently, the further the triangulation is
carried the greater will be the error, for the measurement of the .mglm
alone gives us nothing but proportions.

The undersigned hub the following verbal information from Lient. Blake,
of the coast survey, respecting the “measured base,”” the “actual base,”
and the “mountain base :*’

# The ¢measured base’ has no monument to marlk its eastern termina-
tion, which was on the beach, between high and low water mark at the
time of measurement. ‘the ¢actual base’ was not mensured, but the
length calculated from the monument at the western terminus of the meas-
‘ured base to the east mouument on the sand knoll. The position of the
cast monument was obtained, not by measurement, but by calculation,
from three triangles having one side common—two of them being found-
ed on distances taken backwards along the measured base, from its cast
1erminus, and the third upon a short base, measured at an angle from the
cast terminus of the measured base.

“ The position of the cast end of the measured base-not having been
marked, it can be obtained by meusuring 180 degrees {rom the station-at
Ruland’s, since the east moummnent is in the line between Ruland’s anad
the east cnd of the measured base.
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« The mountain base represented on the sketch from the office is ahout
12 miles distant from the nearest point of the actual base, or from Ruland’s
to the east mohument, From the west end of the actual base to the west
end of the mountain base, at West Hills, is about 17 miles, and the length
of the mountain:base between West Hills and Rulaud’s is about 20 miles.”

These are about the distances, according to recollection, of the conversa-
ti%il, aud they correspond with the distances shown by the sketch from the
office.

The letter of Licut. Blake (20 bis) informs us that the distauce between
the east termiuus of the measured base and the monument at the east ter-
minus of the actual base is 162 metres, and that the sea has encroached
upon the measured base line, but the actual base is believed to be out of
danger. ‘

Being desirous of having certain information respecting these points,
from Mr. Hassler himself, and in such form that there could be no mistake,
the letter at note (20 bis) was sent to him on the 6th instant, but, as yet, no
answer has been received.*  We must therefore depend upon the informa-
tion derived from Licutenant Blake, since this is doubtless good authority,
although he stated that he was not present when the base was measured

The three sketches herewith presented, of which twa are copied from
<draughts received fromn the office of the coast survey, and one from the
Treasury Department, show the changes that have taken place at the west
end of Fire island, which is a sand bar thrown np by the ocean, varying in
breadth from 800 to 230, yards along the part on which the base is situated.
The following extracts will show the variable nature of our coast, (21) even
where we have reason to suppose it more permanent than a mere sand
bar thrown up by the sca, and having sand hills blown upon it similar to
the “ dunes of Holland,”” subject even to be blown uway by the wind, (21)
The occan side of Cape May is known to be washing away rapidly,
and the sea is eucroaching on the ground in frout of the bath-houses.t
We might also refer to the breach forming the Shrewsbury inlet; but, since
it is not known that we can find anthority, either written or on this floor,
to add his knowledge to the statewnent of the fact, we pass this merely as
4 hint,

Now, supposing the remarks of Lieutenant Blake were correctly under-
stood—(and if there is an error it can be corrected by information from the
office of the coast survey, within a quarter of a mile of this House)—the
“ base,”” upon which the whole triangulation of the United Siates thos far
depends, has nothing to mark its easiern termination, so that this line no
longer exists, but in its place we have the “ actual base,” with one end on
the beach at the level of the ocean, or very near it, and the other elevated
on a “ sand knoll,” whose height we do not know. The *actual base,”
whose termini have been marked by monumeuts, has never heen measured ;
and from that fact and the inspection of the map, showing different inter-
vening irregularities, we infer that it never can be measured.

Should it be desired at any future time to verify the measurement, (20)
we must use the “actual base,” which is the caleulated third side of a tri-
ungle, of which ouly one side was measured, and triangulate back again,
to find the east end of the “measured base,” using for that purpose the
station at Ruland’s, 12 miles distant, and, as far as we know, without any

* Recelved on 10th instant, and inserted. (Note 20 bis. ) . T See note {94.)
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permanent monument to fix the spot.  Thus the monument was fixed by
triangulation that might have been inaccurate, (for we cannot now prove
whether it was accurate or not,) and we must work back by another trian-
gulation, that again admits of error, (cven snpposing the point at Ruland’s
to be fixed ;) and thus, after passing through two triangulations, of which
the latter will be the most difficult, we may zuess that we have the posi-
tion of the eastern terminus of the measured base.

But, after we have obtained this point, we can malkc no use of it, for the
sea has encroached on the measured base. Therefore, it is already tm-
possible to verify the foundation of the whole work. for the base is practi-
cally gone; and in view of all the changes that constantly occur on our
coast, we. may well question whether, in the situation of this narrow strip
of sand, exposed Lo the full swell of the oceaun, the sea that has raised it,and
made the changes that we see exhibited by the maps, may not, in a few
years, sweep the whole of it away to some other place, and leave no
vestige of the base.

This base cannot be remeasured, even in the present situation of tha
beach, but we are informed that « the elements of will be preserved by the
mountain base inland from the original base.” (21)

This mountain basc is 12 miles from the nearest point of the measured
base; it is 20 miles long, and its termini on two mountains !

' We have never yetreceived any account giving the exact length of either
of the three bases. )

The east monwment on the “sand knoll” is not, at the end of the line,
“lald out accurately straight.”” (20) '

4.

The base being permanently established, the primary triangulation
(24 and 41) commences from the extremes of the base. Angles are
measured between cach terminus und some distant conspicuous point. The
distances to these points arc then calculated. These points in tarn serve
for new triangles in the same manner as the original points at the extremi-
ties of the base—thic only difference being that the distance between the.
extremes of the base was measured, while the distauces between all the
other points are calenlated from the angles. (19) '

The latitude and langitude of every point in the whole survey are given’
by the distance of that point from certain other points whose latitude and
longitude have heeu ascertuined. (23)

The primary triangles are chosen with especial reference to accuracy in
the general result, without regarding the minute topography. DBut, before
we can ascertain the certainty of the result, it is necessary to know the
figure (41) and density (2¢) of the carth in that part over which thesurvey is
cartied. ‘This can only be ascertained by astronomical observation at
different poiuts, and by the measurement of different bases. (39 bis.)

Therefore, since the whole of a survey by triangles is a connected work,
(37) if the foundation is not correct, the whole is false. The soundings
depend upon the topography, (36) the topography on the secondary trian-
gulation, (84 and 35) and the secondary on the primary triangulation.
(28, 32, and 33) Thus it is evident that every thing is uncertain until
the primary triangulation is certain, and this cannot be certain until it has
been carried on to verification. (27)
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Therefore, until the primary triangulation has been verified, we shal.
have no certain results from the secondary triangulation, even where the
secondary is kept within its proper limits, in the immediate vicinity of the
primary triangulation.

Much less can we depend on the secondary triangulation when carried
beyond the primary, (38) being in its nature less accurate, and adding
error to error, for want of new station points, furnished with greater
certainty by the more perfect instrumént used, and more favorable size
and shape of the main triangles. (24 and 39)

Hence the primary triangulation should be carried on to verification
(27 and 39 bis) with all possible industry, in order that, if any error
should be discovered, it might -be corrected immediately, so that each
point in the main triangles being certainly established, in distance, in lati-
tude, and in longitude, the whole of the remainder of the work would de-
pend on a foundation preved to be corrcct. (39 bis.)

Consequently, the secondary triangles, the topography,aud the soundings,
depending on points whose positions would be certainly known, the whole

'work, in all its details, would be reduced to a certainty, and perfect maps
could be made of cach part, in succession, as fast as the notes were taken,
(40) showing not only a delached picture of the propartions, but giving
the latitude, longitude, and compass bearings of each part, and admitting
exact measurement in miles or feet; or, in other words, the navigator
would have perfect charts, as fast as they could be made, and not be com-
pelled to wait, as is now the case, (41) for an indefinite period, until the
primary triangulation converted the uncertuin modalus, used in the detail
works, to a cerl/uin measure. (33.)

Now, we find, from the testimony of one of Mr, Hassler’s assistants, (41)
that we do not know the exact diflerence of longitude between any point
in the survey and the meridian of Greenwich, near l.ondon, from which
all our navigators calculate their longitude, since they use the Nautical
Almanac calculated at that observatory. But, from Mr. Hassler’s testi-
mony it appears that he has oune perfect astronomical station on Weasel
mountain, in the intgrior of the country. (23) That the calculations of
the triangles will give in ultimate results the longitude and latitude of
every point in the survey, cannot be denied. But before we arrive at this
“ ultimate result,”” we must have more astronomical observations, and his
main triangulation carried over his secondary triangulation, and verified.

5.

To say that his main triangulation should be carried over his second-
ary may sound strange, but such is the present coudition of his work. (38)
In the early stages of the work, Mr. Hassler confined his secondary to the
immediate vicinity of his main triangulation; (29, 30, 31) but, in 1839,
(32, 50) he refers to a change in the mode af operation from the ordinary
and regular arrangement to one that resembles the operation of o surveyor
who measures his angles and paces the distances, trusting to his chainmen
to give him the actual measure a “few years hence,” to enable him to
correct his approximations. The main triangulation extends from Mount
Carmel, in Connecticut, to Yards near Philadelphia, a distance of about 150
miles in a direct line, while his secondary, after filling up this.space, has
extended to Point Judith, (41, 51) about 75 miles east of his main trian-
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zulation,and to Annapolis about 100 miles south of his main. triangula-
tion, bésides a fringe of small triangles, running along the Jersey
coast, from Sandy HE:)ok to Cape May, about 115 miles. (38,41) The
whole without verification,(25,27) for the coincidence mentioned (in note
$8) is no verification, without a measurement of the actual distance, to
ascertain whether both triangulations are not in error.

Thus we have the whole of this work extending beyond the main trian-
gulation suspended in doubt, for the want of the main triangulation estab-
lishing the points with greater accuracy ; and the main triangulation itself,

even as far as carried, yet requiring a few years before it can be verified.
(41, 42)

6.

But it seems that Mr. Hassler had no time cven to take the com-
pass bearings, [roin station to station, although remaining on the spot for
wonths, (43)

Thus it appars that we must yet wait a “ few years’ before we can have
perfect maps, such as we have a right to demand in rcturn for the million
of dollars that have been expended, while, in the mean time, all that
we can get will be approximate picture representations of the proportions,
without latitude, longitude, or compass bearings. (Page 20.)

Although the survey has not all the certainty that it should have, still the
figure of the earth is so nearly ascertained, by the triangulations in other
countries, that we shall probably find but trifling errors to correct when the
main triangulation has been verified.

"The present information arising from the survey, both in the general po-
sition of the ecoast over which the work has been carried, and in the detail
operations of soundings, &c., must therefore be vastly superior to any thing
which we have at present. ' We should therefore have an immediate pub-
lication of the outlines of the draughts that have been reduced, showing
the approximation thus fur obtained, executed in the simplest manner, and
with regard solely to accuracy, without respect to appearances, (44)

To withhold this information until the work is complete in all its parts,
and the engravings execuled in a style superior to any thing known in this
country (44)—and that procecds so slowly that Mr. Hassler’s engraver
could not feel certain that the maps of New York harbor alone would be
finished in two years, although they have now been ready for engraving—
and to wait nutil the work shall do credit to the superintendent ¢ as a man
of science,”” while wrecks upon wrecks are occurring anunally on our coast,
for want of the information that must of necessity have been obtained by
the survey of the coast, appears to be a wanton trifling with the distresses
of our fellow-beings, and not more reasonable than to refuse the miserable
shipwrecked mariner a morsel of {ood, to save him from immediate starva-
tion, while, with all due deliberation, we prepare a magnificeut entertain-
ment, of which he may partake, if he happen to live long enough,

7.
That we may form some opinion as to the relative position of this

work and similar undertankings in Europe, we will refer to the countries
with which Mr, Hassler invites a comparison (47, 51, 58) that we may bs



14 Rep. No. 170.

able to judge whether there is any reason to blame him for the present un-
certain condition of the whole work, arising from the want of certainty in
the main triangulation, which Mr. Hassler claims as exclusively belonging
to himself. (24)

In 1792, 1793, and 1794, Delambre and Mechain measured 9 degrees of
latitude, requiring 115 triangles. (45) Allow each triangle to require but
one station point, and we have an average of 19 per annum for each ob-
server. .

‘General Mudge, in his trigonometrical survey of England, &c., took 226
primary stations in 19 years, or about 12 per annum. (46)

In conducting the French triangulation of thie kingdom, the Commission
of the Depot of War give, among their general orders, the following:

« Each triangle of the first order being valued (on an average) at five
myriametres of surface, the Committee of the Depot of War has fixed
the number of stations which should be finished in one cawnpaign at fifteen
for the first order, and {wenfy-five for the second, not including those of
the first order where they may be forced to return.

“The number of points of the second order, to determine in a triangle of
the first order, is fixed at five. All these points should be station points.”
(Memorial du Depot de la Guerre, vol. 6, puge 31.)

Now, what are the facts respecting the work of our survey ?

By examining the appended extracts from DMr. Hassler’s reports, and the
evidence derived from his assistants before the committee, it will be seen that
he has taken the angles from rwexry stations (48) in ten years, ¢ of which
the two first, 1816 and 1817, were rendered useless by the overthrow of
ihe work in 1818.”” (49)

Why useless? ‘The hills were still in the same places! How can his
work be useful to others, in carrying on any future operation, if hie Aimself
cannot use it 7 13ut grant him all the time he asks to be deducted {rom
the time of his employment, and then compare his work with that done in
other countries, where the surveys were regulated hy those who were either
willing to work themselves, or who knew what shonld be done by others'

8.

In the early stages of the work, (29, 30, 31) Mr. Ilassler consider-
ed it necessary to carry the primary triaugulation in advance; but subse-
quently, (32, 50) he considers it much better to remain in his office in
Washington than to run about the country. No doubt, it was mach less

. fatiguing, and, besides, he cleared a large proportion of the $3,000 given
to hin for the difference between living at hounie aund in the field. (50,72,

9.

"It must be observed that, when Mr. Hassler says (51) that “the
works of the survey of the coast cover now upwards of 11,000 square miles
with primary and secondary triangulation, topography, and seundings,” he
does not mean to include the primary triangulation for the whole, sinc
we find, (52) from Mr. Ferguson’s evidence, that the primary covers only
3,577 square miles,

*.The remark of Mr.'Ferguson, as to the importauce of the primary trian-
‘gles, puts a wrong construction on this matter. (53) No objection 1s made
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to Mr. Ferguson on this score, for it is not ouly natural, but even commend-
able, that he should put the most favorable views forward respecting his
principal. * The real question is the amount of time aud labor required to
do the work, and not its importance.

We may here in passing, advert to the remark made elsewhere, as to
the great lmportance attached to this work, and the anxiety of the scientific
world on accouny of it. (54} This importance does no more attach to the
superintendent of the work than the worth of a diamond to the lapidary.
The astronomer who should make an exact survey of a coast in a remote
and unfrequented part of the world would deserve as much credit as one
who did thie same amount of work, and in the same style, in the most com-
mereial district.

10.

It appears, again, that very small causes are suflicient to prevent Mr.
Hassler (55) from taking the field. The report referred to by Mr. Hassler
is Document 28, made Dec. 2, 1841. It contains:

1. A general view of the progress of the work.

2. A reference to documents that answer the question.

3. The number of stations oceupied for the triangulation,

4. A statement that it is not necessary to answer the questions put to
liim, as they are contained in 180 volumes in his office. '

5. A general view of the “astronomical observations.”

6. Au inventory of the books and charts, containing the work of himself
and assistants, :

7. The nawmes of' the three charts published, and general remarks as to
the rest.

8. A statemeut of the expense for instruments, and the gross expense
for each year.

9. General views of instruinents and books purchased.

10. Refers to Treasury Department for answer.

11. General account of appointments. .

12. Geueral views as to expetises.

13 and 14. ‘General remarks, that he cannot estimate the time nor ex-

,pom(, ol ﬁmshmrr the work.

15 and 16. qtatemcnt of mangulauons in other couttries, and gene-
ral views of the plan of surveying.
17. A list of instruments belonging to the United States coast survey. -
This report of eighteen pages, containing no details except the invento-
ries, aud no calculations—that contained nothing pertinent to the questions
which any one else acquainted with the coast survey could not have writ-
ten as fast as he would write a business letter—that was not answered for
more than five months. and that {rom the held—-cnused Mr. Hassler to
lose « most of last year’s work,” by occupying himn « three or four weeks.”

11,

e

Therefore, viewing the present wncertain condition of the whole
survey, and tracing the whole cause to the superintendent, we hold it
provcd that we must attribute the present condition to the culpable negiect
of the superintendent. (58)



16 Rep. No. 170.

The assistants of Mr. Hassler are in no wise to blame, as far as, we
have any evidence. That their work is uucertain arises from the circum-
stance that Mr. Hassler claims the main - triangulation as exclusively his
work, and has neglected to drive it ahead.

12,

Inview of all the results that have been obtained from the heavy machine-
ry of the coast survey, the question is seriously submitted to practical men,
whether a small appropriation to fit out the vessels now employed in the coast
survey, (58 bis) furnished with charts, chronometers, and other instruments,
{from the depot, and directed to determine the latitude and longitude of the
light-houses, (now amounting to about 250 in number,) with the principal
headlands, islands, bars, and other important points, togcther with a few
observations on the most important soundings, (while in certain detached
portious of the coast, where the intermediate distance is laid down on the
charts with dungerous inaccuracy, a surveyor with compass and chain
might take a rapid survey of the line of coast between the points of obser-
vation,) would not in oue year have done more real service to the commer-
cial interest of the country than all the information yet given to the public,
derived from all the work of the coast survey. (2)

Grant thatin this way we could not obtain minute accuracy, still it would
reduce the present uncertainty to within very narrow limits, and the navi-
zator would dircet his course with comparative seeurity.

Let it not be supposed that these remarks are iutended to show that this
mode of improving our charts should be substituted for a correct survey.
‘T'his is by no nieans whatis intended. (Page 9.) We want a survey as ac-
curate as it can be made, and there can be no question but that the most
correct mode is by triangulation, where this is practicable. Qur Eastern
and part of the Middle States nndoubtedly adinit of this mode of sur-
veying, but it must be left to scientific men to devise the ways and
means of getting the best sarvey of our Southern flat coast.

But we want an ithmediate survey, for immediate use, to. correct the
gross errors in our charis; and the method above suggested would effect
this object at trifling expense, and produce an approximation that might
again be corrected wheu we get more certain data, by a more tedious,
‘but, at the same time, more accurate process.

Since the above views were committed to paper, the recommendation of a
former Secretary of the Treasury (58 bis) has been met with, It will be seen
that the views contained in each are identical as to the general plan, and
the only difference is in the above going somewhat into the details. We
have therefore the support of one whose position at the time gave him the
best opportunity of judging.

13.

The whole of the observations, charts, &c., connected with the works
of the coast survey, arc concentrated in an ordinary building, exposed to the
risk of fire. (59) For the same reason, they are exposed to robbery; and
u more valuable offering could hardly be made to a foreign nation, meditat-
ing an attack upon that part of the coast. Consequently, the fire of a single
uight might destroy the whole ; or, still worse, the whole might be off in
oue night, moving, with all the force of steam, to some foreign Power.
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. The fuliest assurance of the accuracy of the maps should be prodiced,
and means given whereby to judge of and correct errors, if any should'be
found to exist. = ‘ ‘ S

This confidence, or certainty of the accuracy of the charts, cannot be
produced without publishing the data, or in some. other way placing them’
out of the. hands of those whose characters, as scientific or practical men,
are.concerned in their accuracy. ' -

If these data or observations be withheld until the work be verified, the
operator will be enabled to * force results.”’ (60) : v

Mr. Hassler says that the operator would not be able to force results. (61)
Trug, he cannot if he keep to his data ; bat every common country sur-
veyor kuows how 1o * force results,” and make his suryey look well on
paper, 5o that it shall accurately mect and describe « piece of ground,
although he may not be able to make u correct survey, and describe the
piece it is intended to represent. The fuct is, as stated by Mr. Hassler
m his reports of 1842-'43, we have nothing 1o depend on but the-
“moral strangth of confidence,” if all the observutions ure. kept secret
until he ineasures his « verification base on the Chesapeake,”” which he
expects to % reach” “in a few years,” ' ‘

'The discrepancy in the results obrained in France by Mechain having
cansed him to conceal his manuscripts, and even hastened his death by
distress, it is evident that there would be a strong temptation to conceal an
error. (62) . :

To preclude all doubt on the score of authenticity in the observations,
the French require copies of all the notes to be seut regularly from the
around to the department at Paris, and in some cases the original manu-
seript, signed on cnch leaf by the observer and his assistant, (63)

. Mr, Haussler objects to allowing any of the documents (64) to go out of
his sight until the worl shall have been verified, althongh in the original
agreement (4) it appears as if the Secretary intended go pursue the plan as
described .in France, (63) and although most of the notes are in dupli--
cata. (59) o

We shall therefore have no certainty until the work is completed, and
cven then have nothing but the ¢ maral strength of confidence” to depend
on for its accuracy. (65)

The numerous instances of deception daily occurring should warn every
individaal holding a vesponsible post to make such arrangements as to pre-:
cjude the possibility of his heing even suspected of decegption, and therefore
that every possible check'should be adopted to preserve undoubted confi--
dence in the authenticity of the coast survey. This canuot be effected
without a publication of the observations as they progress, or vlse placing -
the .notss or copies, duly authenticated, beyond the reach of those who
_Would:have an interest in concealing an error. (63)

15,

N et Lo _-:"N‘._‘." Y- .
, T‘haft Mr. Hassler is not 4 bl‘q,_}s proved by one of his extracts
from thie coast survey, containjigy Iﬁ‘fy'dcﬁzcuvc reprosentation of Newark,
" Although this map is fatfrom be?'hg “complete, and of use in itself,” as
stated by Mr. Hassler, (2 and 66) still it might have reccived but a passing
2
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notice, except that it has assumed a collateral importance, by showing the
character of the superintendent, and giving rise to some pointed remarkson
the floor of this House. We shall therefore examine the subject at length.

The three maps of Newark bay, herewith presented, were in evidence:
before the commitiee. They aremarked, respectively, « A,” « B,” and “C.”

The first, marked A, is the original manuscnpt havmg the scale marked
« 3 inches to the mile.” (70)

The second, marked B, is the copperplate copy of the same, with the
original scule cut out and another substituted with the pen, (67, 70) marked-
v yow Presented to the committee by Mr, Ferguson.

The third, marked C, is an impression from the same plate as B, (70, 67)
but having the scale unaltercd and, like the original manuscript, ¢ 3 inches
to the mile.”” (70) It is one of the House documems, of whlch copies are
bound up with the other documents of 1838-"39,

Mr. Ferguson is in error respecting this map baving been “printed at the
request of the collector of Newark,” (68) as the documents of the House
prove, sitce this map was furnished to the House of Representatives on
motion of Mr. Avyerigg, (68) and Mr. Hassler states that there were
but three maps published, (66) viz: New Haven, Newark, and Bridgeport;
consequently, we must conclude that he depended on erroneous mformauon,
even without the additional evideuce (68) from the collector, that Mr. Hass-
ler refused to let him have this, map, that he requested. From the manuver
in which Mr. Ferguson’s testimony is written dowi, the appearance to the
eye, on seeing the fractional representations of the scale, might lead to the
crroneous impression that these figures are found on the map. (67) We
therefore give the exact description of the three scales.

Ou the original manuseript (* A’} (70) we find in the middle of the map,
immediately below its title, the following : “Scaje of three inches to the
mile;” and iminediately below it a line marked ofl into thirds and quar-
ters,. the quarters having the figuros 4, 4, 4. The thirds are not numbered.

. This scale, represeuting one rile, is exactly three inches long.

The distance from $huter’s island to the head of Newark bay measures,
on this map, 2 feet 1T¢ inches, or in inches and decimals 35.375. Couse-
quently, siuce there is nat/ung' ou the map but the above scele by means of -
which we can ascertain the distance, we find the length of the bay 11.80 or
nearly 12 miles loug.

Ou the unaltered copperplatc copy (“C”7) we find the scale marked as
iu the original manuscript (67, 70) * THREX INCHES To THE MILE” in small
capilals.

. The scale itself is about one per cent. shorter than the original, being
2. 965 jnches long, snd divided and marked as in the original.

The map is likewise about three-tenths of an inch shorter than the ori-
ginal, (70 bis) giving the length of the bay about the same as the original
mauuscript.  This is the House document, of which copies. are found in-
the bound volumes, while the rest of the impression has been dxstnbuled .
all showing the length of the bay 11.80 miles.

The map, (“13, ”) with an altered scale, was presented to the com-

mueo by Mr. Ferguson, one of Mr. Hag 75 assistants. (67 and 70)

This map has the original scale cut out #3084 a small piece of paper pasted
uudcmeath to fill the opening. Immedlate!y ubove this opening is the
word ¢ scalb, on the small piece below . 51" and below this, on the
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original paper, a graduated scale with the quarter miles marked %, 3, 4,
and below the scale are the words “ 1 English mile.”

This scale measures ou the paper 6.17 inches. ILet it be kept in mind
that this is not the original scale of « 3 inches to the mile,’”’ but the cor-
rected scale.

This map, with the exception of the scale, is identical with the former ;
and Mr, Ferguson informs us (67) that, according to this, the lengih of the
bay «is 5.82 statute miles, but that this map has an erroneous scale attach-
ed to it,” and that “ the actual distance between the twa points specified
is 5.623 miles, obtained by me [Mr. Ferguson] by measuring on the origi-
nal topographical map.” ,

Whenee comes this last “ miswriting of a fraction ?’ (71) Turn to the .
length of the corrected szale {or one tuile, and we see that its length on the
paper is 6.170 inches, while the note above, on the same map, says, “scale
toegs. Now, 10,000 times 6.17 inches will not make 5,280 fect, or one
mile, but it requires 10,000 times 6.336 inches ; consequently, the corrected
scale requires rorrection,and to be made 0.166 or one-sixth of an inch longel
before it will be actually correct.* _

Since these three maps are presented with this report, any member of
the House can satisfy himself in a few wminutes that the above state-
ment is cosrect, without depending upon any thing but his own eyes and a
common carpenter’s rule. . /

A similar examipation will show that one of the members, at least, was
deceived by incorrect statements, which led hitn to remark. on this floor,
thut, ¢ while the original, and the copy, 100, as fur us itis u copy, were per-
feet in every part, the scale of 3 inches on the margin, placed there by the
copyist, etrs in giving 3 inches instead of 6 inches to the mile—an error
which Mr. Hassler hastened to correet;” since we find that the only cor-
rection in any of these waps is the single map “ B, (70) in which one in-
correct seale, with an error of 3 in place of 6.336 iuches, as it ought to
have been, (that was exuctly copied from the original,) was cut out, and
another incorrect scale, with 6.17 in place of 6.336, substituted with apen
on the single copperplute copy. So that, after Lwe altempts from the coast:
survey, we cah ascertain nothing from any of these miaps but ihe picture
proportions, sitice none of the scales ou the maps are correct, as we ascer-
tain from the investigation before the commiittee. (67)

Fortunately for the engraver, he had preserved the original manuscript,
which was not known by the comumittee to be in existence until six wecks
after the altered copy had been produced. : .

It is a serious question for the House to determine whether a person is fit
to conduct the coast survey whose mind is in such condition that he denies
‘his awn map, in a circular over his own name, (71) (distributod among the
‘members,) aud charges one of the comnmittee with doing him a wilful in-
Justice, (which, taken in connexion with the coutext, means that'he has
“made a false and malicious statewent, to injure Mr. Hassler,) although Mr.
"Hagder bad a full knowledge of all the cirenmstances connected with thte
“history of this map, not ouly from recollection and fromn the notes §n his
own office, but fgﬁnq the printed documeuts quoted in the notes, (69) and
when the whole, circumstances of the case, as described by him, are proved

. - 3 . Y

* If, in forinihg the corrected scale, it waa intendod to ollow for the ehrinking of (he paper, and
eonsequently*to reduce the lengih of the scalo that would have been placed on the manuscript,
then tho length of this scale should have been 6.27 inches, or 1-10th of an inch longer.
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by these maps, now presented to the House, to have been impossible. 1t
s also very rewarkable that Mr. Hassler has suppressed the date of this
‘map i the statement (2) shich he gave to the committee, and which is
“ascertained, by re-examination, to be correctly copied from the original
46183~ And, again: in his late circular, printed at Philadelphia, the
same date is given still more indefinitely, 18 ,”” at page 26. This niap,
:whose date he has forgotten, and apparently cannot discover, is one of the
-only three maps that have beeu published, and one of the eight which are
-all that Mr. Hassler shows have been produced by the coast survey. The
gemaining five have never been published. (2) o

But, in his enumeration, (2) he has forgotten to mention a ninth map,
‘being a chart of the upper end of Newark bay,on a scale of about 13
“inches, or one French foot, to the mile. The map is on file among the doca-
‘qnents of the House, having been officially sent there by the Secretary of
“the Treasury, who received it from Mr. Hassler; bu, like the other five
Auaps, it hasnever been published. (69 bis.) These omissions of Mr. Hass-
ler are noted without furtt:er comment:

Copics of the printed map were distributed, in 18 10,among those who navi-
gate that bay, but,fortunately, it was so extremely inaccurate that no oue was
-deceived by it, and it has fullen stillboru from the press, having neither
Jatftude, longitude, compass bearings, nor'divisions, along the margiu ; and
-the top of the map is uot north, but northwestward, so that we have noth-
ing but a picture with a scale showing the length 11.80 miles, in place of

5.628, which Mr. Hassler calls ¢ an accidental iswriting of a fraction by
~one of his [Mr. Gedney’s] subalterns,” (71) unless he refers to the second
cerror in the altered scale, making the bay 5.82 miles long.

Is Mr. Hassler to be excused for presenting, officially, u false map, be-
-causc the error was made by an assistanl’s assistant? 1f so, whut be-
comes of our confidence in the coast survey ?

It was stated ou this floor that this was “but a solitary fact in a sur-
-wvey which has been going ou for the last ten years.” '

Things unseen are judged by those that are seen. We have,besidesthe
anap vot noticed by Mr. Hassler, but eight ¢ facts’” from the whole work ;
and.this one fact, after having been corrected, still requires the correction to
de corrected, besides being in other respects uscless, on account of omissions !

The other charts have not been examined by the committee.

16.

The system of triangulation contains within itself an inherent defect,
that is avoided in a measured survey. In the latter case, each course
(or azimuth) and distance is entirely independent of that which proceded ;
80 that, if we coramit an error in one line, it does not affect those that suc-
ceed; but in a system of triangles we get nothing but proportions, after wo
leave the measured base, Consequently, if an error be made in any parg
of the work, that error vitiates all that follows, unless the place of the
error be discovered ; and, without a double series of triangles, we cannot
-discover that there is any thing wrong,until we get to thie verification base.
'8till, a trigonometrical susvey is far superior to a measured survey, where
“the country is adapred to the former, because the thred angles of every main
triangle being measured, (19 and 45) and the dimensions of the carth being
wery nearly known, the sum of the three observed angles, when compared
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with what they should be, according to cslenlation, will show if there is
any material error.  But when we reach a flat country, without any natu-
ral elevations, (758) we may reasonably doubt whether much confidence
can be placed upon a survey without linear measurement, when that sur-
vey is to be made by measuring two angles, or even only one angle. of a
triaugle, and calculating the others from data furnished by ‘astronomical
observhtions—thus reducing a triangulation into what we might term a
biungulation, or an une-ungulution. Heuce we may infer the couse of
the difficulty that Mr. Hassler found in making the committee comprekhend
what he mcant by “ mixed astronomical and geodetical observations,’”’ and
that caused him to send in the communication containing the une-angula-
tion problem. (78 his.)

17,

Mr. Hassler commenced by takiug the primary triangles with sides
30 or 40 miles long. (22, 52) It has been said on this floor that stages
can be erected and the trees cleared away. If the trees are to be cleared,
it will be a Iorculean labor, for the length of -the lines of the primary tri-
angulation alone will be about three times the length of the coast surveyed,
if the survey is to be accurate; and 10 see the station points, for the second-
ary trigngulation, will require the woods to be cleared away to a still
greater extent. Neither will the erection of stages be so small a matter as
might be supposed at first sight, 1f we wish to take a sight of 40:miles, it
will require a stage ut each end about 400 times eight inches high, or 266
feet; il 30-mile sights, then the stages must be 225 times eight iuchegyor
150 feet ; if 20 mile sights, the stages must bo 100 times eight inches, or ‘68
feet higly, even supposing no irregalarity of the ground between the poiits
rising to a higher level thau the station poiuts. :

_ But this is not the only difficulty. After we crect'a stage of 150 feet
high for the theodolite, aid another 150 high for the heliotrope, for a'sight
of 30 miles, we are jusf uble o see along the surface at half the distauce
botween the poiuts, even supposing the ground to be as level as the ocean,
and clear of brush. o

I{ any obstruction exist, euch stage must be raised that much higher, and
we are then just able to see over the top of the iutervening object. But
something more thao this is required.  We must sec accurately. The ex-
tracts from Mr. llussler’s papuers ou the coast swvey, published after the sus-

" pension of the work jn 1818, show the dilliculties that he et in taking obser-
vations on objects but a few miles distant. (52 bisand 50) Wae may hence
infer the quality of the ebservations that would bu obtained by long sights,
sweeping along close to the surfuce of the earth hull way between the ex-
tremes, aud leaving the surface but eight inches for the first mile, thirty-two
inches for the second, and so on as the squuare of the distance, each way
from the centre, amid the irregular refraction produced by the boiling,eddy-
ing currents of wir of unequal density, thut ave alinost universally met with
near the surface either of carth or ocean.

Now, it is through difficulties such as these that Mr. Hassler proposes to
carry on his survey outirely by angles, without any linear measurement.
(78) - '

N '1)‘he undersigned will not undertake to say that this is not all right in
principle. But we hold it to be our duty, as meu of common seuse, to call
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a halt, and, by application to the scientific and the practical men, of the
country, to ascertain'whether our Southern coast admits of triangulation,
or whether we shall not waste a large sum of money annually (41 bis)
in carrying on a survey that will be much inferior to one which might be
made in less time, and at a vastly reduced cost, even supposing the pres-
ent superintendent to work more rapidly in the midst of difficulties than he
has thus far done, where the country was suitable to a survey by trian-
gulation. (78) ~ ‘

+ The total report of 1842 is given in the notes, (90) as far as it contains
any information respecting the coast survey, that part being comprised in
sizty-nine lines-of Document 23, exclusive of a few linesrespecting the
appropriation of ¢ $100,000,” (for the next year’s work,) « which several
of the latter years have proved to be exactly adequate,’”” &c. (41 bis.)

Of this same report, sizty-seven lines are occupied by a description of a
dividing instrument (88) for his machine shop, about which ke made some
great mechanical iraprovement ! ‘ : :

The House will judge whether this report of generalities, in return for
$100,000 expeuded, is in accordance with the dircctions of the Secretary of
the Treasury, (42 and ‘whether Congress would be justified in passing an
appropriation bill for $100,000, without any estimate being submitied, solely
because Mr. Hassler says that it is ¢ exactly adequate.”” (41 bis.)

18,

The next question that preseuts itself is the organization necessary to
_GAITY on an extensive survey ; and, to settle this point, we must trace its
iqgress of triangulation from the beginning to the end. The object of the
prifhary survey is to connect the extremes by a series of triangles, (24)
‘having the sides of the most approved length, and so that the angles
.may be as nearly equal as possible. This gives us the greatest accuracy,
‘both in the extreme and intermediate poiuts. The secondary triangles,
founded on the primary, must depend for their shape upon the country to
be surveyed. The angles of the secondary triangles are necessarily irreg-
ular in- many cases, and consequently, independently of their being more
.nupierous, they are not as accurate as the main triangles, which are chosen
with especial reference to their being as uearly equilateral as the country
udmits. But this error in the secondary triangulation is not continued
through the survey further than to the next points of the main triangula-
- tion, where a ncw start is to be made from the main triangle points, The
plane table comes in and fills up the details on laud, and the naval parties
take the soundings at sca.

Now, the field work, in all these operations, requires very little seience.
For the primary triangles, any man of common sense can choose points
"that will fulfil all the conditions reqnired; and, when the points are fixed,
"1t requires nothing but good eye-sighl, and a knowledge of the mechanical
use of the theodolite, (whieh can be acquired in a very short time by any
one acquainted with graduated instruments,) and care and attention in
making the observation. It would certainly be no objection that the ob.
server should be able to reduce his observations, but this is not necessary. -
He may furnish the best of observations for the usc of the mathematician,
although he may understand nothing of the scientific principles that gov-
ern the result, 'The same is true of the secondary triangulation, and of
the soundings, whether in sight of land or in deep water. The plane-table
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-operations (35) are so simple that apy common surveyor could do the
work, which is-in fact much'less difficult that many questions: that occur
in a farm survey.

There is therefore no positive. necessity of having any person of high

scientific attainments engaged in the field work, 1o collect the date for cal-
culation. (24) The observations require mamly the attention of careful
men, who possess both mental and physical activity sufficient to keep them-
selves and- assistants in motion, that the data may be collected with -the
greatest accuracy, in the least time, and in the most economical manner.
These observers.can be kept in constant motion. During the summer they
‘can operate at the North, and during the winter at the Sonth. Their ob-
servations not being rcdnced by themselves, they cannot force resuits, (60
to 64) for they will not know what will be the result; and their work being
-reduced by others, who would have no interest in concealmg an error, they
would feel the full importance of being accurate, since any error would
<ertainly be exposed.
. The observations thus made might be regularly transmitted to this city,
(4, 63, and 59) and placed in the hands of a mathematician, who, with his
office assistants, should be cons(antly engaged in reducmg the work, and
preparing draughts for the engraver. (40)

As 10 the engraving, there can be but little doubt but that it would be
best exeeuted by one who has made this trade the study of hislife, and
that there are many engravers in this. country who can put accurately on
copper all that the draughtsman can put upon paper.

e should then have the survey conducted on a system of practical utility,
and moving right end foremost; (33) we should not be compelled to wait,
as in the case of Mr. Hussler, yet a ‘“ few years” (41, 54) before weé:can
get any full account of. thework ; while, in place of attending to the main
tnangulatxon, which he claims as his exclusive property, he is concentrat--
ing about himself his workwmen in his foundry, his machinists for the manu-
facture of weights and measures, (88) his machinists for aking iostru-
ments, (88) his engravers, (88) his copperplate printers, (88) besides all
the persons engaged iu the coast survey, (28) mixing up the several branches
of mechanies that are ordinarily looked upon as separate trades, each of
which requires the separate attention of any ordinary man. DPerfection
in any thing requires the undivided attention of the individual; and the
«division of labor” is carried even into the European ohscrvatones,
where one man takes the observations, for others in the same room to re-
duce by calculation. The observer and the mathematician are different per-
sons. This is the mode in which the operations are conducted in a single
stalionary observatory in Furope.

Compare this with the mode of conducting the VImerican const survey.

There is no inclination to detract any thing from the reputation of Mr.
Hassler as o man of science. (19.) We are wnllmrr to asswine all that his
friends claim for him on that score. We might even grant more than they
ask ; but this will not alter the position of the question at issue.  Without
uudertakmg to judge of his mathematical knowledgo, our duty is'to take a
cominon sense, practical view of the subject ; it is not necessary to decide
whether he is capable of coudncting the work properly, but whether he
bas actnally doue so. ‘That this is not the case has been already shown,
from his own testimony and that of his assistants.
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19.

- The objectiontoa.scale of “so many wmiles to the inch’?is not very ev-
ident. (91) 1f* we formed our scales with reference to the actual mile, it
:might be correct; but, since we use the small measures for a sm:all scale, and
.since the scale is:theoretically of no importance as long as it is in propor-
tion to the ‘map, it becomes a mere question of convenience, whether we
.shall adopt:the scale of 1555, Which requires 6.336 inches to the mile, and
-consequently is not only a difficult scale to form accurately, but, not being
in general use, must be formed expressly for these maps. - B

It is also a littie peculiar that our survey is calculated in French metres.
(82) It is a measure not usual in the country, and, with the exception of
-a few meires that have strayed into this country, must in general be de-
dueed from our foot or yard measure. The English used their own meas-
-ure ;- but, after all the expense of couvstructing standards for this country,
it seems that the very individual who had charge of this work rejects his
own measure. These two points are of no great importance ; but it is an
Aimportant fact that our standard measure, as constructed hy Mr. Hassler,
.contains nothing but yards and decimals, and has neither a foof nor an inch
marked-on it, . - ¢ :

If, then, we desire to ascertain the length of the foot, we must divide the
.standard yard into fAree parts, which is not a very easy matter, if we de-
sire accuracy, while it might have been doune in the first instance with as
much ease as to make the decimal divisions by means of the expensive ap-
paratus used for the constrnction of the standards. :

It'also appears that, in addition to-the innovation of usir.g a diffienlt scale
for the construction of the maps, of using the French measure as the basis
of our caleulations, and of forming a standard without containing the most
common meastres in use, we must also calenlate in {riangufar miles, (93)
since the research of the committee “exceeds itself again, when it comes to
determine the square’ miles covered hy triangles which have but three
corners.”’ (For other peculiarities, sec note 71 his.)

20,

In conclusion, the following suggestions are submitted :

That the President be requested to take such measnres as may prescrve
‘the measured base, and also the actual base, if, in his opiuion, the same be
practicable ; and to inform this House, at its next session, of the existing
condition and the prospects of the future prescrvation of the same, together
with such suggestions as he may dcem advisable.

" That the President be requested to procure information from thy best
sources, both scieutific and practical, as 10 the best mode of surveying the
different districts of the United States coast, and the proper orgauization of
the corps of surveyors and mathematicians, in order that the work may be
done in the shortest time and at the least expense cousistent with the
greatest accuracy and certainty in the results ; and that he cause the sume
to be transmitled to this House at the next session, in order that the ficld
work be resumed and prosceuted with the greatest vigor, in accordauce

" with such provisions as the wisdom of the next Congress may establish,
after being in possession of the scientific and practical information which
the late investigation proves to be requisite to enable Congress to act ju-
diciously on the subject.  Also. that all who take an juterest iu the proper
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organization.of the work be invited to transmit to the Clerk of this House
such hints as they may consider useful, to be endorsed * coast survey,”. in
order that the House may be iu possession of all the, information that can
in any way be obtained.

Thal the offica of the coast survey be no longer devot.:.d to the mecham-
cal operations of manufacturing surveying instrumneuts, of engraygng, and of
printing, but, leavivg these to De performied by these who devote their time
emlrely to these trades, the office be used exclusively for the scieutific purs
‘poses of reduciug the observations and prulracuuo the charts for the cn-
grover,

“hat all the duphcates now in the office of the coast survey be slgned
'by those who mude the observations or reduced the same. -

That duplicate copies of all the works iu the coast survey office be im-
medxatcly trausmlucd to- thé Secretary of the Treasury, signed by those
who are rcqunslble for their accuracy.

That all the observations that have thus far been made be reducuﬂ
to their final results, and manuscript charts protracted from the saie, giv.-
ing the latitude, longitnde, and compass bearings, as ncar as they can-be
‘ascertgined {rom the data as known at present ; aud that the extreme error
that may possibly exist be marked on the face of said charts; and that the
said charts, when finished, and containing all the. mfmmauou that. has
been collected be trausnntted to the 50crelary ql' the ‘Treasury, who shall
caiise the same to be engrayved, in part, and published for immediate use ;
and that the Secretary of the Treasury retain the plates and manuscripts,
in order that the, engraving may be finished as soon us it is ascertained
that they are correct, or what correctjons require fo be made; (89). and
that the pul)llcatlon of said charts be doue by coutract, .J.ccorduvr to speci-
men, and with the condition that the copy shall not vary from thre original
beyond a minute fixed limit, so ag to be practicully identical with the ori-
ginal ; und that the plates now in the hands of the engravers, in the office
of the const survey, be consxdu‘ed as coming under lh(. satme condluon as
the preceding.

In the inean time, that the vessels now engaged in the coast survey (after
devoting aboat two months in order to finish the soundings in those places
where the signals are now standing) be (urnished with charts, chronome-
térs, and other necessary instriments, front the depot, to be allowed to refit
from the publie stores, and to be LlﬂplOVLd in duummmg the latitade, lon-
gllud«,, and compass bearmgs of all the light-houses, capes, lxeadlunde,
islands, sand bars, and other imporiant pumts along the coast—lo be cm-
ployed at the South in winter and at the Novth in snmmer; to transmit
monthly returns of all their observations and results, signed by the officer
who takes aud calculates the saine, with o note as to the confidence that
he places in his own observations; and that the public be informed through
the newspapers of all the inaccuracies in our charts as soon as they are as-
certained, giving the name of the individual upon whose observations the
determination rests.

Also, that these nautical observers bo diveeted to tnke such soundings as
‘may be of immcdiate importance, in order to correct the errors in our charts,
-and that the same be published in like manner, to warn the uavigator of a
‘hidden danger.

Also, lhat observations he made, so as to connect the points, whose posmon
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in latitude and longitiide have been ascertained, with some fixed conspic-
uous objects in the neighborhood, in order that the identical spot may be
found by any other observer at any future time, when the survey of the
coast shall be carried over that district. . o

That the Topographical burean be directed to take all the detail surveys
on land, igcluding the military informaiion necessary for the defence of the
country, from points furnished by the general survey of the coast, and that
the draughts prepared from the same be preserved in the War Department,
for the exclusive use of the Government, while the navigator’s chart shall
exhibit no more of the inland districts than such as shall be necessary for
the navigator, according to the system pursued in prepating the sea charts
by the Governments of France and England. '

That, in future, detailed estimares of the expenses be made to this House,
and that no appropriation be made hereafter, in: thé form o6f one grand con-
tingency of $100.,000; and that the Secretary of the Treasury be required
to transmit an annnal statement, in detail, ol the expenditure of the appro-
priation. ' c

That there be a revision of the salaries and emoluments of the persons

engaged in the coast survey. _

And, finally, that the superintendent be appointed by the President, with
the sanction of the Senate; that all officers receiving more than 1,000 per
annum (exclusive of the officers detailed by the Topographical bureau, as
above stated) be appointed by the superintendent, with the consent of the
‘President ; and that the number, ddties, and compensation of all the sub-
ordinates be submitted by the superintendent to the President, and sanc-
tiorted by him, before they be employed by the superintendent.

Respectfully submitted.
JOHN B. AYCRIGG.

NOTES.

[The references to Document No. 43, Junuary 12, 1843, beiug the journa) of the proceedings
of the select committee o1 the coast survey, are sitnply marked with the name of the individual
under examination, and the page of the document on which it will be found.

The referonces to Hassler’s Coast Survey show the pages from which the extracts are taken,
from ¢¢ papers on various subjects connected with the survey of the coast of the Unjled States by
F. R. Hussler, extructed from the American Philosophical Transactions, vol. 2, new sories,
.Philadelphia, 1824."

-The references to the docuinents are principaily to the reports of Mr. Husaler.)

Nore (1.)

16. Question, Are we not greatly deficient in knowledge of soundings
in Buzzard’s bay, Nantucket shoals, Cape Cod, and Massachusetts bay ?

Answer. Yes.

17. Question. Is not a knowledge of those soundings of the greatest im-
portance to navigation ? :

Answer. Yes; it is more wanted there than any where else. More ton-
nage passes. Most vessels from Europe, for New York and Philadelphia,
come between the Gulf stream and Nantucket shoals, in addition to the
navigation north of Cape Cod. Most of the coasting trade comes through
the Vineyard. [Blunt, p. 23.



Note (2.)

List of the individual maps execuled and delivered.—[ Hassler, p. 62.

No.|

[0

Remarks.

trance of New London harbor,Ct.

Maps. By whom made. Scale. Date.
: Harbor of Bridgeport, Ct. - - | Lt. G. S. Blake - | 1-10,000 | 1835 | Engraved.
Newark bay, N. J. - - | Lt. Th. R. Gedney - | 1-10,000 | 183~ { Engraved.*
Harbor of New Havern, Ct. - | Lt. G. 8. Blake, and | 1-10,000 | 1838 | Engraved.
. Wm. M. Boyce. -
Country between the Thames and | F. H. Gerdes - | 1-10,000 | 1840 | Treasury Department, for the hon-
Niantic, from the sound up to orable J. W, Williams.
Mgchigan creek. , :
Sandy Hook bar - - - | C. Renard - - | 1-10,000 | 1841 | Treasury Department, light-house,
. Mr. Pleasonton. :
Thames river, lopography and hy- | F. H. Gerdes - | 1-20,000 | 1842 | Treasury Department, for Séenator
drography. g : Huntington. |
Sandy Hook bar - - - | H. L. Whiting - ! 1-10,000 | 1842 | Topographical bureau.
Fisher’s Island sound, and the en- | F. H. Gerdes - | 1-20,000 | 1842 | Treasury Department, for the honor-

able J. W. Williams.

* N. B. Mr. Hassler has forgotten the date, 1839,

(See page and note 20 and 69.) ‘

‘0L1 oN -doyg
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Nore (3.)

AN ACT 1o provide for au}veying tho coasts of the United States.

Sec. 1. Be it enacled by the Senate and House of Representatives of
the United Stules of Americe in Congress ussembled, That the President
of the United States shall be, and he is hereby, anthorized and requested
to cause a survey to be taken of the coasts of the United States, in which
shall be designated the islands and shoals, with the roads or places of an-
chorage, within twenty leagnes of any part of the shores of the United
States ; and also the respective courses and distances between the principal
capes or head lands, together with such other matters as he may deem
proper for completmg an accurate chart of every part of the coasts within
the extent aloresaid.

Sec. 2. And be it further enacted, That it shall e lawful for the Presx-
dent of the United States to cause such examinations and observations to
be made, with respect to St. George’s bank, and any other bank or shoal,
and the soundings and currents beyond the distance aforesaid to the Gulf
stream, as in his opinion may be especially subservient to the commercial
interests of the United States.

Skc. 3. JAnd be it further enacted, That the President of the United
States shall be, and he is hereby, authorized and requested, for any of the
purposes aforesaid, to cause proper and intelligent persons to be employed,
and also such of the public vessels in actual service as he mny judge ex-
pedient, and to give such instructions for regulating their conductas to him
may appear proper, according to the tenor of this act.

Sec. 4. And be it further enacled, That, for carrying this act into
effect, there shall be, and hereby is, appropriated.a sum not exceeding fifty
thousand dollars; to be paid out of any moneys in the Treasury not other-
wise appropriated. ,

(Approved, February 10, 1807.]

AN ACT to carry into effect an act to provide for a survey of the coast of the United Staten.*

Sec. 1. Be it enacted by the Senate-and House of Representalives
of the United Stales of America in Congress assembled, That for carry-
ing into effect the act entitled « An act to provxde for surveying the coasts
of the United States,” approved on the tenth day of I chruary, one thousand
eight hundred and scven, there shall be, and hereby is, appropriated a sun
not exceeding twenty thou:aud dollars, to be paid out ’nl" any money in the
Treasury not otherwise appropriated ; aud the said act is hereby revived,
and shall be deemed to provide fof the survey of the coasts of Florida, in
the same manner as if the same had been named therein,

Sec. 2. And be it further enaocted, That the President of the United
States be, and he is hereby, authorized, in and about the execution of the
said act, to use all maps, charts, boolks, instruments, and apparatus, which
npow or hercafter may belong to the United States, and employ all persons
in the land and naval service of the United States, and such astronomers
and other persons as he shall deem proper: Provided, That nothing in this
act, or the aet hereby revived, shall be construed to authorize the construc-
tion or maintenance of o u permanent astmrﬂ)m\ml obscrvatory.

,,[./Ippfg,vcd July 10, 1832.]
* Sce volume 4, page 79. t
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Norzi(4.)

The Secretary of the. Treasury, August 3, 1816, says : “ You will .make
frequent reporis of your progress to this Dup.ntment and deposite here all
the survoys, drauglits, notes, charts, maps; journals, and documeuts, in any-
wise belonging to the survey of the coast; and you will return the pl.hhc
instruments and bpoks to such place as shall be dm.clcd when they are no
longer requlred fog the, business of the survey.” P

“If at any tme it should be necessury ' to explnm the nature of your
envabomcnl ”? &e., 4 the. articles submitted . by you on. the 12th -of July‘,
1816, will be, xesprtod to”” particularly.

July 12, 1816, Mr. Hassler proposes “1o make, Iumcelf he prmclpnl
part of the genmal large triangulations and the consequent calculations.”
That he shall receive $5,000 per annnm for all-his expenses, except those
of a pliblic nature, aud (if understood correetly) that the following shall be,
excuptcd from the other expeuses of the workgviz: “ The clear exccuted
copics of maps. and charts, either general or particular, which will be re-
guired by the proper authormee or prepared for publishing.” Observe the
coucludmg sentence—< o pre/;m'ed Jor publishing”

Ou the reappointment of Mr. Hassler, August 9, 1832, the Secretaly of
the T rv'mny suys : “ Yon will receive, in full for all your services, a com-
pensation at the rate of $3,000 per annum, and for all your pcrsonal ¢X-
penses nn allowance at the rate of $1,500 per anhum,”’ &e. « In all other
respects than those iudicated by this lutur the terms and nature of your
uupluymcm will be the same as were hxed by the lotter addressed to you
by this Department on the 3d of August, 1816.”

Norr (5.)

“Survey of the coast’” # must present the localities of all the passuges and
gorges that lead to these valleys, &., becanso it must coutain all that is
necded for the proper defence of the w.\St in the case, of any attack what-
soever, just as much as the outlines of the coast und the soundings, be-
cause, Like these, furnish the guide to the navigation,” &c. (See this
thract-——mlhtary purposes, statistics, and article 47, for use of State sur-
veys, 1834-'35, Doc. 2, page 372.) [ Hassler.

Norr (6.)

“In the years 1793 and 1794, Mr. Gardiner and the gentlemen of his
department accompanied us in the survey of the coast of Hampshire and
the Isle of Wight, and bave since finished the military deseription of both,
drawn on a scale of three inches to the mile; but those plans, together
with one of the country round Tunbridge, and another of that around
Bagshot and Farnham, are lodged in the Tower, for the use of the Gov-
ernment, and’ not submitted, from obvious motives of policy, to public in-
spection. 2 (Preface to Mudge s Trigonometrical Survey, vol. 1, page 12.)

Nore (7.)

“ Both works” (i. e., ‘the cogsa,gurvey and weights and measures) “are
equa.lly in the interast of commarce, o@%have no reference to the navy.
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The accurate survey of the coast is made with the view to protect the
property afloat on vessels from shipwreck, and the regnlation of the weights
and measures is to,” &ec. (1835-’36, Doc. 2, page 385, vol 1.)

Nore (8.)

The aim of the coast survey is, and has always been considered to be, by
all the successive administrations since its existence, to furnish, with the
fullest accuracy possible, all the geegraphical; topographical, and hydro-
graphical data that may in any way be needed for the navigation and the
defence of the coast, in their generality, and to the extent of the country
in the rear of the coast, to which the valleys extend, that empty their
waters into the Atlantic, and are thus separated from it by some chain of
mountains, or what may be called the nearest chaius of elevations sepa-
rating the interior from the coasting countries ; and that this work should
also furnish the elements to any future map of the country desired, as it is
by its nature so extensive, and so dtuated, as to furnish’ the elements of
maps of all the States.- In fact, some States have already united in the
work, to extend these elements to the advahtage of an accurate map of
these States. (DOF' 28, page 3, 1841-"42.) [Hassler.

Nore (9.)

96. Question. Do you regard the survey as a great scientific enterprise,
embracing delicate problems of geodetic research, beyond what is necessary
© to an accurate but rapid survey of the coast for nautical purposes?

Answer. There isnot a single movement in all I do which is not neces-
sary for the honorable aud faithful execution of the work.

97. Question. Isitintended as the basis of a topographical, military, and
statistical survey of the whole United States?

Answer, That is the Government’s business, and not miue.

98. Question. Is the survey conducted now with a view to any such ul-
timate purposes?

Answer. That is not given in any charges by the Government ; therefore
1 do nothing with it. , ([ Hassler, p. 11.

Norze (10.)

31. Question. Of what use are the plane tables, so far as regards navi-
gation ?

Answer. I de not consider it of any use to extend the survey any further
back than the slope of the hills at the head of navigation.

32. Question. Are the plane tables further back?

Answer. [ do not know how far hack. I presume they are.

[(Blunt, p. 24.
Nore (11.)

“ The limitation to any determined distance from the coast would re-
quire that the mountains, which are indispensably necessary for tho station
points of the survey, be within that distance.” . [Hassler, p. 46.
.~ 16. In general, a limitation to .threc miles from the coast, as has becn
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talked of, is a virtual abolition of the work itself, as well from the side of
the natural as the morul difficulties it would suscitate, and the impossibility
of givinF to the work the required accuracy ; nor would any other limita-
tion be less-injurious. ) { Hassler, pp. 54, 55.
17, The shore line of a coast is never seen from a ship approaching it ;
the picture of the elevated land is what presents itself to the sailor; in this
he is guided by so much of the topography as can be seen at a reasonable
distance at sea, and this lies back in the country at distances which are not
determinable but by actual survey; thence the only rule is that which I
have followed, and long ago stated, namely : the “topography must go to
the ridge of mountains which determine the heads of the coasting rivers or
creeks, or their passage through such mountains, what is called in France,
technically, ¢ le versant de la Vallic cdtiere, or ¢ le voisant de la cole”’”’
Such it has always been understood and proved. L
16. My rule of action, and guide in the work, must be my contract to
make the work “honorable and permanently useful, to the nation :” the
way to obtain the aim must be left to me; if 1 was to be guided by any
foreign direction, except mathematical principles, some of my assistants
might even risc up against me, refusing to do what they might think to ex-
ceed my powers, and I would either have (o dismiss them for such refusal,
or the work would become impossible. (- Hassler, p. 55.

Nore (12.) *

101. Question. Cannot the survey of the baysand rivers be postponed,
without injury to the general work,till the survey of the coast proper i§
completed ? ' , .

Answer. It is impossible, becanuse no accuracy could be got for the
coast. ' ' [Hussler, p. 11.

Norz (13.)

79. Queostion. What benefit results to navigation by having all the details
of the topography of the country ?

Answer. There is no more topogruphy in the maps than what is neces-
sary for thut object.

80. Question. Cannot a portion of the topography be dispensed with
without detriment to the object of & knowledge of the coast for navigation ?

Answer. Not to that extent to which it is carried now. 1 could not dis-
pense with any of the topography as it is now done. [ Hassler, p. 9.

NOTE (14.)

81. Question. Do not the hydrographical parties have to wait for those
engaged on the topography ? . .

Answer. They cannot.go six inches without it, but they do. not wait;
the topographical part has always been ahead. {Hassler, p. 9..

Nore (15.)

30. Question. Are you able to keep up with the triangulation ?

Answer. Yes; and I have been in advance of the plane-table parties.
81. Question. Are the plane-table parties necessary to the soundings?
Answer. Yes. ‘ [Gedney, p. 40.
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Nors (16.)

-10.: Question. Caw'u topographical map, so coustructed as to give in de-’
tail -a full*and selfiéxplaining picture of the country,’that; with' the map
before the eye, the military operations may be properly judged and guided
in the cabinet; be obtained, in carrying ou’ the coast survey, without add-
ing greatly to the expense, and materially delaying the execution of the
work? o : o

. Answer. No; it cannot. [Blake, p. 41.

Nore (17.)

27. -Question. Is the topography of the country within the coast of any’
importance to navigators? ‘ ' Y
-Auswer, It is not, except for four or five miles, or where there is any
remarkable eminence or other object inland. ' i ' a
¢-28. Questiont. Is it customary to lay down the topography of the couu-
try on the charts of navigators ?' o ‘
Answer. [ have never seen it in any charts except of islands. In'charts
of -the West India and other islands it is sometimes given; but in these
cases it is not necessary for purposes of navigation. [Gedney, p. 39.
59. Question. What neccessity is there of plane-table partics, except near
the coast? :
Answer. No absolute necessity, except for the secondary triangulation
near the coast. , , o
60. Question. How far in from the coast have plane-table parties gone
on the survey? . , . )
‘Answer. I cannot say precisely. They are carried on by Mr. Gerdes,,
My, Saids, Mr. Boyd, Mr. Dickens, and Mr, Werner.
61. Question. Do the plane-table parties require much science ?
Answer. They require practical skill, [ Ferguson, p. 18.

Nore (lé.)

41t is now necessary to cxecute, if passible, in continued regular suc-
cession, nll the topographical pare of the country that is now covered hy:
primary and secondary triangulations.”’—(1835-"36, vol. 1, Doc. 2, p. 383.)
= [ Hussler..

Nore (19.)

The surveys made in Europe, of sufficient note to apply to them the
mathematical’and physical sciences, which 'are,’in’ prin¢iple, to be applied,
and without which success is directly impossible, were all begun in the’
lust centary wpon similar plans of triangulation ; varied as they all are in
the methods and mode of the detail executior, they all agree ‘in that prin:!
ciple. ‘

Austria began already, after the times of Cussini and Liesganig, (1768,)
using the triangles of Liesganig, made for the determination of degrees of
the meridign, in ‘Austria and in Huugary, as the primary mathernatical
elements of ‘her future maps. ‘ S A

. Russia began under Catharine II, and has’ since constantly either tbk'en
up avdifferent points or extended the triangulations suctessively ‘nade,
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-with always more perfectmn of men of science: Now, these tl‘lau ulitions
‘form a fully connected series from north of the arctic cirele to som 'of ‘Dor-
pat. The work goes now on, with a great abundance of means; 'as well in
- persons as money, for the topographical and hydrographical parts;to whlch
the friangles give the foundation, principally around the Baltie,

Sweden has similarly taken advantage of the trigonometrical operations
-of Svanberg,in Lapland, for a measurement of a degree of the'meridian be-
“gun in ISOF for its maps and tho charts of its coast,

Denmark began, under Bugge, hefore 1784, for its peninsula; and n6t
many years ago-the part of Holstein was triangulated, in <.omunmon with
Hanover. .

The kingdom of Hanover has been triangulated by Professor Gauss.

Prussia, having taken advantage of the oxtension of the French triangu-
lation in Germany over its present Rhenish provinces, has notonly extend-
ed this triangulation over a great part of its dominions, but has added new
measurements of degreos all over, until lately, Mr. Bessel, nstrouotner royal
of Konigsberg, joined these works with those of Russia just quoted, - All
these works have been, and are still, used as clements for the- geographical
topographical, and hydlogmphu,al surveys of the country. °

Swabia was trinngulated by my university friend, Professor Bohuen-
berger, of Tiibingen, und T accompunied him, in 195, in the Juncnon of his
triangles with mine in Switzerland.

The operations of the triangulation of Bavmm are well l\nown and fully
. described.

All the States of Germany have either made triangulations upon their
own base lines, independent of the French trmnvulatlons, which were con-
stantly carried on in the rear of the French armies, during the whole'of
their campaigus, from 1791 onwards, or used these very tnaugulutious-
and the different States have grounded upon them the maps of their coun-
tries.

The same is the case with Italy, where the triangulations of Boscowch
Beccearia, Zach, Nouet, the joint Auastrian, French, and Sardinian commis-
sion, and others, from boforé the French Revolution during the same, and
since, have beou and are, constantly used as foundation to any mdps or
charts that are constmcted

Naples and Sicily proceoded in the same manner; and the whole was
executed without uny nuval officers being employed in it

In 1791 I had already begun myself in Swirzerland a similar operauon,
by the measurement of a base line of ubout 74 miles long, nupon which
some triangles were grounded. The several subsequent revolutions inter-
rupted the work, but it was taken up again repeatedly, by me and others,
upon the same p]un, and with these my very same first elements. Ac-

cording to the latest accounts, the topogruphy has now been completed. 1t
was the notice of that work of mine, which came to this country about the
time of my arrival, iil 1805, which occasioned first the proposition to ma to
do the snme hero: thence the law of 1807, and the call for plans of opera~
tion, of which nine, now proceeded upon, was selected from among thir-
teen, by the unanimous vote of a special committee assembled in Philadel-
phm, and by the President himself.  (See the historical pnrt of the printed
documents, vol. 1.)

France began its first map, aftor the triangulation of Cassim, in the earl
part of the last century. 'The defects which this work presented in.its deta

3



execution, which was pot made with the care now used, and the.improve-
‘menis of the sciences.that. progressed rapidly after those times, produced
first in 1786 the triangulation to join the observatories of Paris and: Green-
wich, under. Cassiui, the third in France,and General Roy in England. Im.
mediately upon it followed the decision of measuring 12 degrees of the me-
tidian, to serve equally as a base to the establishment of standards of
weight.and measure, upon an unit of length derived from the quadrant of
the meridian of the earth, and by the most nceurate principlés of natural
philosophy, applied to the capacity measures, and the weights,

. Ouly :after these works had passed the ordeal of approbation of the men
of science sent from all the continental nations of Kurope, assembled :in
Paris in 1800, (England alone refusing to take u share it a scientific useful
aim, while it employed its arms and treasures to the destruction of the ¢on-
tinent of Europe,) the French, as well as the foreign members of this sci-
entific convention; reporting jointly and unanimously—ouly then, the-accu-
tate elements thus obtained were decided to be applied to the construction
of a new. map of France and to the charts of its coast, T

. When.all the ‘interior that had been done by the triangulation and the
topographical works, which alwavs must form the base of the hydrographic
.operations, had been executed, the western coast was begun in 1816, and
acconnt rendered of it in 1829. The coast of the Mediterranean, as far as
hitherto known, is not yet finished ; but, during the whole of the wars of
-the Revolution, the triangulations whose bases laid in the French works
were carried on as their armies proceeded. i
England grounded the first starting of its survey upon the very base line
.measured in.1789 by General Roy, on the occasion of the junction of the
- observatories mmentioned ahove, and has continued it-ever since upon the
-same plan.  Several volumes of the work are extant, but the whole is not
yet completed. About the year 1618, according to English accounts of
that time, upon the part of the work in Ireland, “above 600 persons,
_of -different conditions, were and are continually employed,” &c.  Accord-
ing to latex: verbal accounts, the work goes on now from Dublin, south; to-
rwards-Cork. . : g
.. In-the East Indies, the English began already, in 1800, trigenometrical
surveys, upon which the topographical and hydrographical details are
-groungded and carried on, like all the rest, upon the same principles as~the
survey of this conntry now ig, but with immensely greater expenses, and
- personel fur more numerous. The work is proceeding now always
Aapon the same: plans und principles, having been extended many degrees of
latitude iorth i the new territories, under Latbdon, Everet, 8c. - .
.. Burope is covered with well-connected series of triangulations, from. the
south ot Sicily 1o past the north polar circle; from Ireland, through Xog.
1and, Frapce, Germany, to the interior of Russia; from ‘Bordeaux to the
frontier of Turkey, wnd in all the iutertaediate parts: so that no map need
be, nor actually is, attempted without the elemetts of these trianghifations,
The wotks which {-have madein Switzerland are included in this series.
(Doc. 28, 1841-"22, pp. 12, 15, 14.) o[ Husslen,
Surveys of all the countries of Kurope have been or:-are being made by
the .system “of :trinsigulation, to: wit: Austria, ‘Russia, 8wedenyi Dewrnark,
Hanover, Prossia, Swahia, Bohemia and the States of Germany generally,
July, Naples.and. Sipily, Switzerland, France, England, the British posses-
sions it ludisyand the Freuch ¢olony in Algiers. o
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s Europe is covered with well-conngcted series of -triangulations—from
the south .of Sicily to :the. polar circle; from Ireland, through-England,
‘France, Germany, to.the interior of Russia ; from Bordeaux to the frontier
-of Turkeyyand in all the intermedinte. parts.” . L

- To the question, ¢ Whether no other mode exists by which accurate re-
sults can be obtained within less time than they can be furnished by a trig-
.onometrical survey,’’ tho answer is, No. There is no siort method by
which these results are attainable.

Usually, the experience of the world is justly considered when any
great object is to' be attempted or effected. Why should it be excluded
from the. category,in judgiug the merits of this magnificent work? We
have the combined testimony of all the science of Europe in favor of mak-
ing surveys by triangulations, and,.in fact, the positive assertion that it is
the enly proper method. Why should we not adopt the conclusions of
wations which, to say the least, arc older in these maltters than we our-
.gelves are, rather than to resort to methods which are a century behind
the age we live in ? . _ : [ Swift, p. 85.

“ It might be desirable that they”’ [i. e. the signals and secret marks placed
i the.ground] “ could be properly protected by a special law, as that is the
habit in Europe, where such well-secured triangulations exist, and are still
daily making from Sicily to Lapony, and from Brest and Ireland to Turkey
.and Petershurg.” (1835-'36, vol.'1, page 383, Doc. 2.) g N

To the question, whether the mode of making the survey of the coast by
triangulation js better than any other, it may be said to be the only. truly
correct method which can be pursued. It is the only method by which a
connexion in the work can be preserved. Of its accuracy the proofs are
continually before the observer, and an error need not be extended beyond
a single triangle. The three angles arc measured in every principal tri-
.angle of the work; and, as this is all the measurement which takes place
‘after the base is determined, it is obvious that the observer has his proofs
of correctness continually at hand. There can be no cooking of observa-
tions, as is sometimes practised in astronowical determinations, ,

An idea of the exceeding accuracy attainable in worlss of the nature re-
ferred to-may be formed by referring to the account of the measurement
made by the French astronomers of the are of the meridian between Dun-
kirk and Cabrera, for the determination of the figure of the carth, being 12
'degrees of latitude in extent.  After u great number of triangles had been
:neasured, and an extent of about 500 iiles upon-the meridian deiermined,.
(between Melun and Perpignan,) a base of werification, as it is denominat-
ed, was measured at Perpignan.  This verification cousisted in measuring
with the. grentesy accuracy one of the sides of a triangle in the series, which
had been -previously determined by computation from the original hase.
The difference between this computed side and the actual meusprement
was less than 2 feet. [Swift, p. 54.
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Nore (20.)

7. When I could join my assistants upon the beach, in the beginning of
July, though by no means in a good state of health, and after having
visited the projected lines, the difficulties they presented decided me ta try

“10’lay. off a:straight-line ypon the oytward. sandy share of the. ocean, be-
iween the, sea aud the sapd hills, which appeared to present a. pearly .
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straight line, little different. from parallel to the shore, This succeeded so
well, that a line was laid out starting from a sand hill of moderate eleva-
tion, somewhat southeast of the light-house, and extending over eight
miles upon the sandy beach, only in a few instances edging the sand

%nolls, and some others goinz between the high and low water mark on
the seaside; the lowering of the first as much as needed. it was easy to ac-
‘complish; aid the second apparent difficulty was equally easily overcome
by so regulating the work, as to mect these places during low tide.

8. This line was then laid out accurately straight by means of a transii
‘instrument, and measured, preliminary, by the same chain of 20 metres
which had been used in 1817, for the preliminary measurement of the base
line in' English Neighborhood, and which serves now for the detail plane-

"table survey of the south side of Long Island. At every 400 metres a
peg was driven into the ground, bearing the mark of the distance; thesc
precautions are always required as a great means of security against mis-
takes, by the omission that might happen of inscribing a.measuring bar-
‘box in the registers, as thereby constant verifications are presented.

" 9. During the months of August, September, and October, this line was
then measured in forty-five days, of which, twenty-seven in August, fif-
teen in September, and three in October; the other part of that time being
taken up either by interruption from unfavorable weather, or such days as
were necessarily employed for the moving of our encampment along the

“line, for which it was always necessary to employ all the helps otherwisc

’ engaged at the manual part of the base measurement, there being never

- any doublets of men engaged in our work; and I must add, near the end

“of it, also, my own increased state of sickness was unfavorabie.

~10. At every 400 metres, as* determined by the accurate measurement,
and at every 1,000 metres, strong pegs were driven in the ground, marked
by their distance from the westend: and every 2,000 nietres was besides

-furnished with one of the stoneware cones that are always used at the
station points; these are intended as fixed points, from which the detail
points of the soundings in the sea that they border are to be determined.

11. Both ends of the base line thus resting upon two sand knolls that
will, by their position, in all appearance, always be secure from the sea,
have been marked by two monuments, each consisting of a Newark red

- sandstone, about four feet high, hewn square for about eighteen inches

- from the top, with an even top of one {oot square, and a round hole in

- the centre ; under the square cut part a frame was fixed in, consisting of
four pieces of hard wood scantling, embracing it closely by grooves made
expressly in the stone, the lower part being leit rough. These stones wers

" sunk entirely even with the sand, together with their frames, which, by
their extending about twenty inches on each side further in the ground,
will make them stand more solid, and maintain their perpendicular po-
sition,

12, The distance between the monuments will exceed 14,050 metres, or

%% miles ; the accurate number will result from the calculations that {
~ shall make next winter upon the reductions needed for.

1st. The varied state of the temperature.

- 2d. The elevations and depressions that the localities of the ground

-ébliged to make in many places. N :

" 3d. The reduction of the line actually measured upon the shore sand, to
that between the monuments, for which all the data have been determined
upon the place. {Doc. 2, vol. 1, p. 377, 1834-"35.)
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« No .material alteration will be found in General Roy’s account of the’
measurement on Hounslow heath, if we except a correction of about eight.
inches in the reduction of the base, which was 27,404.7 feet, instead of
27,404.01. For this reason all the sides of the principal triangles to the
14th, and the distances depending on them in the account of the operation:
in 1787, 1788, are reduced in'the proportion 27,404.7 to 27,404.2 ; the latter
being the mean of the 1wo measurements.” (p. 138.)—[ Prefuce to Mudge’s
Trigonometrical Survey, vol. 1,p. 7. -

Besides, in all cases where the triangulation is to serve for geographical
purposes, it may most generally he expected that several base lines. will be
measured in the course of the work. . [Hassler’s Coast Survey, p. 166.

« It is negessary fhat the stations of a work of the nature of the coast
survey shall be preserved for future times and uses, in any other surveys,
to which the determinations made by it will serve as fundamental units.””
(1834-"5, vol. 1, Doc. 2, p. 366, sec, 14.) [ Hassler's Rep.

| Norx (20 bis.)

Orrice Coast Sunvey, February 7, 1843.

‘S1r : I find that the distance between the eastern extremity of the meas-
ured line and the nionument, which is in the direction of Ruland’s, is 162.02
metres. . ‘ ‘ ) o

‘The measured line has been encroached upon in one place by the tide,
but the line between the monuments is considered perfectly safe from such
encroachments. ‘ S C
. ‘The preservation of the monuments is intrusted to the light-house keep-~
er at Fire Island, who corresponds occasioually with the superintendent.
At the lust advices, the monuments were secure. No additional local sur-
veys have been made, to show the encroachments of the tide upon the
measured line. '

Very respectfully, your obedient servant,
GEORGE S. BLAKE.

Hon. Mr. Avxcriae. '

House or RepresEnraTIVES U. S, _
February 6, 1843,

- Six : I will be obliged to you to furnish me with a copy of the draught.
herewith returncl, shiowing the high-water mark and the low-water mark.
of Fire Island, upon which the base line was measured ; also, the position
of the measured base line, as thereon shown, and the connexion of its east-
ern end with the monument. :
Nothing more is desired than tle lines above described; and, for the pur-
pose of expedition, a copy drawn with a pen, upon tracing paper laid over
the map, will answer the purpose, if you find it most cohvenient. I wish
also to have a scale attached to this, showing any given distance ; also, to
state the year to which this map refers, as to the condition of the beach.
Also, a sketch of the- beach from the western end of the island to the
eastetn end of the base, showing its present condition with reference to the
meusured base, and to its condition at the timie the base was measured.
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Should its present condition not be known, the latest accounts-areidesired,
and'a statement of the year to which the sketch refers.” These sketches
arenot desired to 'be finished drawings, but merely. outlines sufficiently ac-
curate to be measured so as to give a general idea of the -subject, and ‘such
as may be furnished:in a few hours. - -

- Also, & draught of the connexion between the eastern end of the meas-

ured base and the monument at the eastern end of the actual base, giving

simply the lines, showing which are measured and which are calculatedy
to'be on .a large scale, with a scale attached to it.

I also-wish you to state the length of your measured- base, the:distance
froni thie eastern end of the meagured -base to -the monument on the sand
knoll ; the height of the monument above the measured base, and the dis-
tance between the. said monument and the monument at the western ex-
tremity of the measured base. :

I also desire to know whether the length of the actual Lase, or, in othér
words, the distance between the western end of the measured base and the
monument on the sand hill (in the direction of Ruland’s) near the cast end
of the measured base, was measured or calculated, and whether the act-
ual-base admits of actual measurement.
~ Also, whether the eastern end of the measured. base has been positively
fixed by a permanent monument ; and whether the position is now cov-
ered at ordinary high tide, and above the water at low tide, or permanent-
ly covered at low water, in consequence of the washing away of the sand ;
and if so, how deep. .

“'In case the eastern termination of the measured base has not been per-
mapently marked by a monument, and it should be desired atany futurc
time to remeasure the base, how would that point be ascertaingd.? If by
taking angles to any distant station, in what manner has that distant station
point been permanently fixed ? . ,

Would it be possible in the present statc of the beach to remeasure the
measured base ? , .

That the object of the above may not be misunderstood, it is proper to
remark that no minute details are desired, but merely a general descrip-
tion, such as may be prepared and ready for me by to-morrow morning.

I have received from ditlerent sources very diflerent information respect-
ing the above points. I therefore write to you for information, since I
understand that you correspond with the keeper of the light-house, who
has the base under his charge, and since the other poimi must of neces-
sity be well known to you. ’

Your obedient servant,
. JOHN B. AYCRIGG.

F. R. HassLEr, Esq.,

) Superintendent Coust Survey.

The following: letter was received in answer to that of ‘the 6th instant,
®fter the report was presented. 1t is here inserted, simply noting, that the
changeable nature of Fire Island is very strongly described’; that the dif-
ference of “ less than a tenth of aninch in a distance of 83 miles,”” which
“is certainly not worth a cawily’’ is not understood. to signify a difference
between two separate measurements, but either an error in the numerical
calculation, or in the theory of reduction from the same measurement ;
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and, finally, that there have been no confidential communications  with
My, Hassler, but that the information was requested by the urideisigned
as one of the' miembers of the committee of investigation, and; corisequent-
ly, that the letter containing this informationbelongs to the House. © =

WasginaTon Crry, February 7, 1843,

Sir: The direction of the tides being always from-east to west, and :
reverse, alternately, and the coast of Loug Island presenting to thig direc-
tion a'rvesistance under a small angle, the effact of the tides upon the wash-
ing, therefore the alteration of its south coast is only proportional to the-
versed sine of this small angle. .

The effect of the currents occasioried by the relative position of the coast
of Long Island and of New Jersey, which arc met by the whole weight of
the North river, occasion a recoil  of the movable sands at the offings of
New.York bay, which occasion deposites on the Long Island shore, which
have often little consistency, and, of course, are at all times variable. -

- 'Thence arises, that fhe south coast of the island, till up to'the more ele-
vated sand hills, is so variable that no distinct Zigh or low water line can”
exist which could be marked upon a map. The breadth of the line be-
tween the two, varies according to the more or less declinity of the- sand -
bank, which lies between the sand 2il/s and the water, fromi 10 to 30-and
40 feetabout. But even this indication is only stating a meanof what
was the case at the time when I measured the base line, and its great vari--
ation was proved by six or eight wrecks being yet®in the length of the'base
line when I measured it, and two new ones brought in by ﬁme“seajdui'ihg"
the time of our measurement, ' s

Temporary irruptions of storms act of course here, like on &ll shores,
uncertain extraordinary results, which to enumerate would be endless and
nseless, SRR

The base line lies in that part of Fire Island beach, which, by its, sit-
uation towards these currents, and their direction, appears the least liabls
to-encroachment, The nature of the hills show that ; particularly the two "
between which the determined base line lies; upon which the triangulation
rests. The ‘encroachment across-the line measured upon the sandy beach
has been trifling, and I suppose also only temporary, as happened even
once while I was actually engaged in the measuremeont, occasioning that I
had to wait for the low tide to pass on in the direct line. o

On the western side the land is actually making so much, that the end:
of the Fire Island beach, which ended rounding off towards Grassy beach,
has-now advanced westerly for half a mile, and turned into the @ntrance

- of the Great South bay, so as to form a commodious harbor, as you have
seen by the additional paper, which Lieutenant Blake handed to you, and
which I must request you to return o this office. [It is now received.}

‘From all this it is evident that no map with the requisite of your ques-
tion, which could show the high and low water line, ¢ this locality, would
be possible; that would fit any other month, perhaps weelk, or day, than
the-one in which it was made ; to make it for the instant, for insfant.ineous
only it can be, wonld require to place simultaneous obiservers at ‘every
quaiter of a mile distauco along the whole line. That such a thap would
baof not the slightest utjlity, cannot but strike you at once ; the'sand hills
form the invariable unit, as far as any seu shore may bs considered so, " -
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iIn; 1833, when the.coast survey was resumed, the distances were, of -
copxse, grounded npon the hase measured through English Neighborhood,.
in:New Jersey, starting from Weasel mountain-and Haryow hill, the two
last determined poiuts, to Buttermilk hill, by meaus of an operation which
I have mentioned in another place; that base had been measured pre-
limarily in.1817 withi a metre chain, constructed in my house at Newark,
under my.direction. . ' )

Thia base line. was not so convenient to measure, particularly by the ap-
paratus 1 had provided, for obtaining the. greatest accuracy, on geeount of
watery, marshy parts, which it had to pass. Therefore, I was all the time
ofI 1833, observing closely wherc 1 might meet with a better adapted lo-
cglity. ) . : R

x;WYb,en. upon--Ruland’s and Westhill’s station, I observed by the shape
which . Fire.Island beach presented to me, parallel about to these.two
poipts; that;.without doub, there must be a possibility 1o loeate nupon it &
proper base -line, from which this distance would be determinable under
the, best; ¢onditions for accuracy; these points furnishing what is called
“.a mountain base,’’ that is, a distance upon eminences of about the same
elewation as:the mountains of that part of the country are, which is to be
suryveyed.. L _

.These. circumstances made: that early in 1834, I sent immediately the
whole apparatus for the measurement of the base, with all the assistants,
to the west end of Fire Island beach, with direction : to survey the. beach
preliminarily, investigats, and project, whatever line they might think.
copld.be fonnd measurable to. the best advantage, and prepare some me-
chanical parts for the execution of the buse measurement, while Iin New-.
ark.prepared yet some other parts. :

My agsistants ‘had in their different excursions projected several lines,
which all, on examination, presented considerable difficulties for an-accu--
rate execution.of the measurement. .. Therefore I took ut once a start across
the; beach from the. northern shore, where they had encamped, to. the
southern shore:; meeting it at about the broadest part of the sandy beach,
between the sand hills and. thie sea, at near 4 of the present basc line, from
the western end, in the measurement’s beginning of the base; there seeing
in both: directions the sea and the sand hills running out, so: that I could
place myself in a position wherg it presented itself like a double row of
parallel (rees, in the middle of which I stood; I placed a stake, and sent
forwards an :agsistant- to pluce another, at about hailing distance, in the
place where I should direct; thence we proceeded easterly in the same.
straight line till we met the side of a sand hill which the line would have
cut into, if continued 3 this happeued a short distance before the hill called :
Hleqd and. Horns; here I tyrned off so.much ag I thought was needed:to
avoid all cutting in the hills; then - giviug a direction backwards.the line
was staked off westward, until it wmet a secure somewhat elevated point
for the beginning of the base. Such a point was found, very well, and-
opportunely, situated, and the most eligible point of it was selected,, - '

A mopument was now buried at that point, cousisting of a Newark"
red sand stone, cut square. at the top, and for about 20 inches downwaids,
presenting. at the, upper. purt, which was made level with the ground,a
square of 12 ioches side, with a round hole in the centre of 2 inches diam-:

-eter ; at the.lower-end of the square cut part the four sides are cut in for-
about 3 inches, to receive a jointed frame of hard wood, of about scantling
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size, presenting horizontally 8 arms. to_about 18.inches from the corners.;
The lower part, of gbout the same length as the upper, is left rough, to,
give the stone an overweight under the above frame, for better. gxduy,
and perpendicularity, while thé side arms prevent its smkmg by thn sup-
port, assisted by the support of the frame thus—

. {Thero ure two diagrams here.]

From the centre of this hole the actual measurement started exactly. -

The live was now laid off exaatly, with.a trausit.iustrumeat, aud meas-
ured preliminarily with a chain, placing marks in the ground at every.
thousand metres, which. gave, of course; a preliminary guide, and.checls,.
for.any case of accident that might occur in the actual measuremeut,a di~
recting stake was placed near these marks. .

The apparatus with which the final measurement was made, is descmbed
in my papers upon various subjects connected with the survey of the coast,
printed in the Transactions of the Philosophical Society of Philadelphia,.
and quoted in the review of these papers, more.especially favorably, by
Chevalier Bessel, of Koehigsberg, the astronomer, now holding the first.
rank in Europe, (who since then remained in coustant correspondence with
me,) in the Astronomical Journal of Mr. Sachumher, of Altona, a transla-
tion of which is found in the 1st volume:of printed documents upon the-
coast survey, page G6.

'The double-focus. mlcroscopes of my invention, the arrangement, and
accurate determination of the bars, and the whole apparatus, has been
described in the above papers, and belong again to the final account which:
is to be given, in due time, of the main trmngulauon, when ounce included
between two base lines; all previous statements are out of: place, because:
they forestall a part of the system which should appear in one whole mass
of the scientific exposition of the whole system of the work of the. coast sur-
vey, upon which ulumatcly the work must depend.

"The journal of the base measurement contains, in three folio volumes, the
statement of every individuality that are- proper to be recorded, the hour
and minufe at which every bar waslaid off, the temperature of 8 thermome-
ters of each laying off of the bars, the ll]dlC&lan of each small elevation-or,
depression of the bars laid off when not exactly horizontal, with their re-.
duction, &c., &c. I may remark that there were in this base line far less
reduction than in any other known.

At every 1,000 metres of the so microscopically measured lme, an earthen,
cone was dug deep into the sand, as a mark of accidental reference if need-
ed, and for the detail survey.

Thus was proceeded uniformly until to the crossing of the line whlch
would pass from Ruland’s hill, through the centre of an earthen cone, placed.
upon the small. hill called Head and Horns, which was murked and noticed.
particularly in the jourunl, out of precaution, in case not a sufficient length-
could ba measured to meet another more advautageous point affording the
sume advantage for the ‘interscction of a line from Ruland, with an -ad.
vantageously placed hill. | :

Sucl a point was.found about 110 boxes, that is 880 metres {urther east.
A monument, similar in all respects o that placed at the begiuniag of the
meusurement, wasplaced in the middle of that hill, and the measuring.cons-
giuned until to a certain point between. high and low water, which was
marked by a peg, as well us several of the preceeding near ends of the far

‘;
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%oxes, yet -falling upon the part above high water; as in thq figure A and.

A theodolite was then placed over the centre of (hlS monument dlrected
upon Ruland, and by inverting the telescope the line was prolongated to
the intersection of this prelongation with that of the last hox of the meas-
urement, made by means of a brass bar of a beam compass ; this determin-
ed the point R, in the figure."

To multiply the means of acenrate redtiction to this monument, last plac-
ed, I measured a separate base- from R’ to Z again with the same micro«
scopic apparatus that had served for the long measuremeur and of -such &
length and-in‘such a position as formed a favorable mangle for this deter-
mination. An earthen stoneware cone was buried at Z, like at a triangulation
station point. Thusa combination of triangles was formcd between the mon-
ument’s place and the points A, B, R, and Z, of which all the angles were
measnred, grounding upon: different bases, and affording a variety of com-
binations, each giving a special determination of the actual base line intend-
ed to be: determined between W aud E, or west and east ond of the line
that -forms the base of the triangulation,

In reverse again the determination of the distance ER (——-) 162. 02"4m.,
can’ serve atany time to point out with the same certainty this point R,
where the measurement with the metre boxes, with complement, lies,
whether it be dry or under water when it may be desired.

My operations at that point were of course madc at low water, when
the point was accessible.

“This point is given 13997m., 637052718 from the beginning &t W by the
ﬁnal result of all reductions ; in this the decxmals after the 3d are evidently
insensible.

The line between the two monaments, which forms the acmal base line,
to be employed in the suxvey, was determmed by my calculation=
14058.9862m.

~:As.it was desirable, a second calculauon of the whole was madé of the
" reduction of the measuremeut by Captain Swift; dnd of the reduction to the
eastern monument in somewhat a different form, by Mr. Dahlgren, lienten-
ant of the navy, then an assistant in the work the resnlt of which was
14058.9878m., both reduced to the temperature of 32° Farenheit, or so call-
ed, freezing. pomt of temperature ; the difference between the two results of
0.0016m., or less than a tenth of an inck in a distance of 8% mxles, is cer~
tainly not worth a cavil..

In point of the scientific standing and advantageous particulars and posi-
tion of this vesult, I am perfectly allowed to claim preference over the
greatest number of the base lines measured for large surveys, 48 will at once
strike by the diagrams of a variety of such bases, whxct I will join here
to-bo compared with it.

A verification of the result was obtained immediately the next year, by
deducing from this base line that of the base in English Neighborhood, New
Jersey, measured in 1817, the caleulation being carried upon this old line
measured only with the cham, though somewhat carefnllv, from the new
accurate base, coincided within the’ {itnits of the expansion of the iron, be-
tween the two different temperatures under which they were measured.

- By two well-conditioned triangles, the base: between the monuments
upon the beach, is transferred to the distance between Ruland and West-
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hills; which form, what I called above, the: mountain base of the triangula-
tion.’ ‘ : .
The point upon West hills is secured by a stone monument, exactly simi-
lar to lEe two placed at both ends of the base line. That of Ruland’s hill
is markéd by a stoneware cone, buried gtlder ground sufficiently to prevent
its being disturbed. C ST
I may be allowed here to add : that it is even improper, that the partic-
ulars of the monumental marks be publicly discussed, and made known, in
any other way : but by tke journal;in order not to awaken the attention
of mischicvous persons to attempt their destruction, as has been done with
some'of the marksof 1817. “The proper way to-make these marks, is en-
tirely under ground, and deep enough to be unattainable by any plough."
* ‘The base monuments, you know, are given in chaige to a public officer
of the United States, whom besides I know as well disposed. The proper
meisures have been, and are still, taking, to increasa the hills tpon which
they ‘stand, in the manner habitual in that part of the country to increase
the land, and preserve it, I have myself begun it at both ends, at the time
when I measured the angles ‘at the base ends, to full success. (See addi-
tion) e | Mt o
These data to which I could still add more, if you should desire, will
however, I hope, be sufficient to convince you that: the contradictory re-
ports, which you state to have received, upon the subject of the main base
of the coast survey, measured upon Fire Island beach, are, what all con-
tradictory »eports are, namely, untrue; for truth is but one, and in math-
ematics there is no possibility of cavil with its decision. : S
I have only to regret : that you, in the situation of a member of ‘thé
- select committee of investigation upon the coast survey, (though your ap-
plication is not made iu that capacity, or with that authorization;) have
suffered yourself to be misled by such reports, which: miny oblige me to
make your and this letter public, which I think you might have a consid-
erable intevest to keep hetween us, by fuirly and decidedly turn friendly to
the work, as you stated at first, but which you have so much attacked, atid
to let me alone; who certainly have done nothing that could in any way
in the world be taken ill in me, neither in the work, nor against you, unless
you should think : that I have no right of self-defence, whicl belongs, by
natural right to all, even the dumb creation, and I therefore shall not give
up, having .so plenty means for it on  hand. Within fwe days, I hope to
get your decision upon tAis point, because I am not sure of the use you
mean to make of the information, which I herewith give to you, in the
fullest candor, I am decidedly obliged to act, and'so to act, that neithet
this country nor Europe can remain in doubt upon the subject of your
questions; you cannot but see, that the subjoct yotautack, (namely, the
accuracy of the bhase line,) belongs to the scientific world, which is hot
limited by the boundary of the United Statcs, even as settled by the last
treaty ; that mathematics furnishes means to ascertain truth, which even
politics cannot, (for even the decision of large assemblies by plurality of
votes, has been calculated by mathematicians—see “ Condouct” Proba-
bilité’ des decisione par la pluralité des voix.)
Besides, pleasa 'to observe, that' every stroke you may think to do' at
the coast survey, by raising doubts upon its aceuracy, and reviling it, may
bo also’a- stroke at soine vessel, bearing, perhaps, a friend or relation of
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yours, whose groans' will cry vengeance’upon you, for having prevented
or discredited, the execution of an accurate survey of the coast, upon
which you, may be long in search.of his corpse.
W;th best w:shes, your. obedient servant,
F. R. HASSLER.
Hon. Jonx~ B. AYCRIGG, Mermbei nfCongress.‘

ADDITION,

You will find, herewith, a sketch of the base line and the beach, upon
tracing paper, as. you desire; it will exhibit what you seem to wish,
namely, the manper in which the triangulation base is connected with the
actual measurement 'glong the sand hills, and with the tnain triangles. It
cmmot escape any man, understanding the subject, and having any prac-
tice, to see by:the inspection of the figure: that this redaction was emi-
nently’ favoxable, both by the nature of the locahty, and by the manner in
which it was made, and the verifications which it affords; besides the de-
tails of ‘the results given so eminently prove.

~To aﬁ"ora a comparigon, I caused the diagrams of several of the most
important base measurements, and their reduction, and connexion with the
triangulation, to be copied upon a separate paper, by which you will see,
for instance, that the two principal bases of the French survey are broken
lipes, with very obtuse angles, and to reduce them to the monuments,.
needed superstructures of small triangles at both extremities, The Eng-
iish bases I suppose you know.

' The bases of Prussia, Russia; and India, were of very small size, and
thence needed to go, through a "number of smaller triangles before they
could determine any actual triangle side, one as much as five triangles.
While in the coast survey the very first triangle, at the base to Ruland’s,
is- immediately available for large distances ; and the second presents a
line upon two independent eminences which furnish a sufficiently large
lmc_, to serve as a base line over the sound. The elevation of the monu-
ments over the sandy beach upon which the measurement is made, has
nothing to do with the horizoutal determiuation which is the only one
needed, it is therefore not determined, as it is not mtended to make a rail-
road there to be graded by it.

The sketches of the base linc of the coast survey 1 must take the liberty
to. Tequest you fo relurn to we, as they are communicated without aay
proper authorization, in confidence ; and their spreading in the public in
this' form, would not be appropnated to the security of the work by copy-
ing, &ec., and they would be liable to' be abnsed, for the destruction of the
monuments, by indicating their locality, &ec., as stated before from expe-
tience, Which 1s a damger Lo be decidedly avoided.

_The scale of the base line sketch is sufficiently evident, from the marks
of the every thousand metres upon the measured line ; the logarithm of
the base in metres is == 4,147954029335477.

Constant loganthms for reduction of the metres : in yards = 0.0389834
: in wmiles = 6.7935392

The bases for the East India surveys are only measured. with chains
of the form of Ramsden’s; no special detailed account is given of their
measurement. - The situau’on of my base line measured in Switzerland;
towards the triangulation, can be seenin a map of the country which [

hiave here,
¥. R, IASSLER.
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Note (217)

'30. Question. What is the present condition of the place of the ongmal
base line?

Answer. I'have not been there since 1836 'I‘hen the beach was con-
siderably washed, but the points were undisturbed. Now, I understand,
the beach is chanoed and the base in danger; but the elements of it will
be preserved by. the mountaiv base, mlaud “from the. original base.: -

[ Ferguson, p. 16.

The dunes or sand hills which extend ulong the coast of Hollaid, from
Dunkirk, nearly without interruption, to the Helder, are formed ennrely by
the action of the wind blowing up the sand of the sea shore; they aro a
source of good and evil to the country; they serve as a nalural barrier to
keep out the ocean ; a benefit which, but for the ingenuity and: contrivance
of man, would be more than counterbalanced by the injury done by their
progress inland.” On the sea shore they are mere loose heaps, driven about
by every blast, like snow-wreaths on the Alps;.and, were they not restrain-
ed, would move onward. year by year, and inundate the country. In pass-
ing over a dusert of this kind at Schevening, on a windy day, the atmos-
phere appears dim with the particles of sand blown like smoke througlh-the’
air.

'The height of the dunes depends on the fineness of the sand, as the wind
has of conrse the most power in' transporting the minuter paruclus. Caw-
pendown, memorable in the naval annalgsof Britain, is one of the: lofue&t

“on the whole coast, for this reason. :

To check the dlspmhxon of the sand, aud put a stop to' this evil, lhe
dunes are sowed regularly every year with plants congenial to it, for-even
sand has a vegetation peculiar to itself, which may be called luxm‘iant
but a spacies of reed grass, which grows near the sea, (urundo urenuna,)
is principally employed, and to great advantage.— Murray’s Handbook for
Travellers on the Continent, p. 13.

Light-house establishment, 1842,

‘That some of our light-houses should he undemnined. by the encroach-
ment of the sea, and have to be taken down and removed further back, is
not strange ; it is a circumstance they will ulways be liable to. It is no
fault of those wha selected the sites or built the light-houses. - I have had
an opportunity of observing the encroachment of the sea on our wlhole
coast for thirty years, visiting every light-house in the United States once
every yeat for sixteen years. Capes, with the occan on one side, and the
rapid current of some river on the other, as Cape Henlopen and Cape Henry,
are the most liable to wash gway; but your light-houses must be located
at those capes, and must not be set too far-back from the shore.. The
shore continuing to recede for n series of years will oblige you to remove
some of your light-houses furthér back. This cannot be avoided, There
are many places, particularly in buys, where light-houses have been built,
at which a work might have. been ‘constructed at the time to prevent the
sites from washing away ; but there were no funds for it, the appropriation
being barely sufficient to build the light-house and keeper’s dwelling.
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Nore (22.)

33. Question, What is the signification of the words ¢ primary triangu-
lation ?”’ ‘
Answer, They signify the main series of triangles on which any work to
be surveyed is based, extending as far as possible throughout the work.
[ Blunt,p. 24.
1. The main or prémary triangulation, upon which all the work de-
pends, is made up of triangles, heurmfr sides of from 10 to 50 miles in ex-
tent, The anglesin these tiiangles are all measured by Mr. Hassler.
, bwlft, p-. 35.
The prmclple upen which the survey of the coast is conducted 15, essen-
tially, that which is known as the trigonometric method. By the relations
which subsist between the sides and augles of a triangle, we are enapled,
from certain known data, previonsly determined by actual measurement,
to compute certain other parts which ate unknown. For example: ina
given triangle, by measuring. one of the sides and the angles, the two re-
maining sides.can be- detctmmcd by computation. These computed sides
then scrve as bases for other triangles, and suhsequeatly, by measuring the
angles-alone in the triangles thus formed, the work is extended «ad /ibitum.
This is called a triangulation, and may be made upon any part of the earth’s
surface npon which a line of a given extent can be measured.
[Swift. p. 33.
5, Question. Is there any essential differonce in the scientific principles
of the primary and the secoudary triangulation ; and if so, what?
Answer. The primary requircs an iustrument of great power, and of
‘nicer graduation ; there is no other difference. There is no difference in
-lhe.mathematica) elements, [¥Ferguson, p. 14.

Norz (23.)

It is necessary to ascertzin the true position of the district or country
triangulated upon the earth’s surface—that is to say, its latitude and its
longitude. The first of these is independent, it being simply its distance
from the equator; while the sgcond is not independent, but refers to the
position-of some other point on the earth’s surface, and under another
~meridian, This latter place, or meridinn, may be assnmed at will; and
the question then to be determined is simply the difference in tzme he-
tween the two places of observation; aud this, being converted into de-
grees,constitutes the longitude,or rather the difference of lonnuude between
iwo places.

For these determinations, observations upon the heavenly bodies must
be resorted to. [t is not necessary, howevger, that celestial observations
should be made at every point determined by the trinngulation; on the con-
irary, a few weil-determined positions, ascertamed hy u long series of ob-
-gervations, often repeated, are sufficient, the counexion between the same
being: determined by the triungulation; hence the sirvey of the coast,.as
now. condueted, is made by combined or mlxed gcodetu- and astronowical
:ohsgrvations. - [Swift, p..33.

In the triangulation the two kinds of ubdory .mons astronomical and geo-
detical, are disconnecled, each operation is sr/mmlc, and they are only
-compmred to draw conclusions upou oue another, for a new, different re.
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sult,required to place the survey in general in its proper place upon earth ;
therefore the astronomical parts are only made at a few p.r'ope'r{) selected
places, and with general views for the work, not for details, like in.the
other case, so as I have stated in my answer to question 5, article 3, of my
report of December 2d, 1841. . [Hassler, p. 53.
To 10, 11, 12, 18, add: These stations were not exclusively astronomical
stations; the astronomical observations were intended more for prelimi-
nary determinations at the beginning, to guide the work, and to take ad-
vantage of the presence of the assistants, who were all present, to intro-
duce them and to exercise them in this kind of observations. The main
aim of these stations was the determination of main triangulation points.
To 12 udd : There also a solar eclipse was observed. . L
To 14 add: Upon the station of Weasel mountain all the means for, as-
tronomical determinations and azimuths were united, and a rogular sya.
tem of these observdtions exccuted, with its appropriated combinations,
upon peculiar methods, which I made and preseribed, and which succeeded
" to satisfaction. 'The isolated observations of the preceding- stations.were
of course reduced to this by way of comparison. - [ Hussler, p. 49.
91. Question. Of how many points in the United States have the latitude
and longitude been ascertained and verified in the course of the survey ?
Answer. The culculation of the triangles in my work gives, in ultimate
result, the Jatitude and longitude of each point of the triangle, primary and
secondary, according to my special form of the work. [Hassler, p. 10.
Question 5. “ The astronomical observations made for the determination
of latitude and longitude.” ; :
Upon this question, it must be at first observed that the ultimate clause
of the renewed coast survey law of 1832 has cut off the most favorable
means by the phrase—¢ provided, that nothing in this act, or the act hereby
revived, shall be construed to authorize the construction or maiutenance
of a permanent astronomical obscrvatory.”” This proviso forms an unfor-
tunate limitation of the work. The disadvantages therefrom arising for the
acceleration and. easing of the accuracy, by the determination of ever-
standing points of reference for the whole work, is too evident for men ac-
quainted with its scientific requisites to nced being treated here. J
That the very object prohibited by this clause must unavoidably, how-
c¢ver, once be established in this country, is easily seeu, as it is one of the
requisite tools for a nation having a navy; i doue early enough to lat-the
coast survey cnjoy the benefit of it, the expenss would be cowmparatively
trifling, and immcdiately, recovered by the advantages arising from-it in
this national work of the survey. . .
Circumstances have not yet allowed to supply this absence fully, nor is
it the time, as yet, nor appropriate, nor possible in the state of the work
within the present limits of it, to do more than what has becu done, namely,
the following : : e '
1st. Tn 1833 and 1834, the first years* of the new operations in the coast
surveyyobscrvations for latitude with the- sun, and with stars, were made
upon every station of the main triangulation, with an astronomical repeat-
ing circle of 18 iiches, diameter, and with 10-inch reflecting circles, upon
my own plan af cohstruction, which is such as 1o compensate all the errors
reflecting instruments may Lg subject to. ~ Atseveral of these statious, also,
azimuths were observed with'the sun." ' ‘

" *N. B. The fitht'yeara. ~*  «
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2d. A special station was made in 1838 upon Weasel mountain, near
Paterson, N. J., for latitudes and. azimuths; and a solar eclipse, occurring

"

J;;st‘a_t that time, gave occasion for an observation of longitude at the same
place, S t ' , :

3d. Every solar eclipse that has occurred during the time the work has
‘&s yet lasted, has been observed at some one of the survey stations.

It is well known that all those results are to bet united, in due time, witk
those of future times, into one general result, by means of the primary tri-
‘angulation ; while the results obtained hitherto, being for the immediate
use of the geographical works of the survey only, must be preserved withii
it until this union into u regular system is accomnplished. It would be highly
tmproper to give them to the public earlier, as well according to good prin-
ciples of science, required. in the work, as in obedience to a positive, and
“very proper prohibition, stipulated by Government iy my original contract
‘of 1816, confirmed in 1832, ’

~'The results of the coast survey constitutc a property of the nation at large,
whichi it acquires by the labor and expense bestowed upon the work ; for
which compensation will, in proper time, be obtained by the authentic
publication of the results. All interference of private publications are
directly unjust, and derogatory lo the lawfully dcquired property of the
‘ndtion, and Lhe wltimate proper utility of the work. The garbled pub-
lications which would be occasioned by partial communications would in-
terfere with very unjustly, it not destroy eutirely, the advantages'of the
future authentic publication of the work in its appropriate connexion, turn-
ing the public expense into profit for the private pockets of single individ-
‘ualg, huving no exclusive claims to its benefit; and the pudlic wonld be
‘deluded by being presented with results falsely set up as cutsentic. It ig
self-evident that none but the maps published by authority, as results of
‘such a work, either deserve or will ever obtain, the confidence which is an
indigpensable requisite in the cstimation of the public. The Government
‘that undertakes such a work takes by that act the engugement towards the
‘public to provide such maps as shall deserve full and exclusive confidence;
therefore, also, it must discountenance all that might have any tendency te
occasion doubts. These considerations were made by all the Governmenty
of Europe which have executed such works. They have followed, in full,
all the principles here exposed. It is a very essential consideration for the
public security, aimed at by the work, to prevent all possible abuse.

, ' [Hassler, Doc. 28, p. 5, 1841-"22.

The indispevsable observations of latitude are of course to be referred to
the permanent observatory of the country, if such a one exists; if not, they
‘also become necessary at such stations more particularly as are made for
the series of latitude. [Hussler’s Coast Survey, 1818, p. 179.

Norr (24.)

Por the main triangnlation, those stations have been occupied by me
which bind up the station points of the works of 1833 and 1834, and unite
the secondary triangulation of the eastern side of Long Island and Rhode
Island ot the east, and of the Jerseys, below the bay of New York, on the
sonthwest, with proper extensions. [ Hassler, 183738, Doc. 14, p. 2, vol. 2.

£ N. B, Are to bo.
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Diagram of triangulation for the survey of coast in 1817 and 1533, and
secondary triangulation 1833 and 1834, (1834, Doc. 2, p. 381.)

To 40, 41, and 42, add: The main triangulation determining large dis-
tances with greater accuracy than the secondary triangulation, it:serves as

element and groundwork for the latter. [ Hassler; p. 61.
41, Question. Who conducts the .main triangulation ? »
Answer. I myself, according to positive stipulation. [ Hassler, p. 7.

Though the mathematical theory of such works is fully treated and: weil
known, their practicul application is left completely to the practical man;
and the success and necuracy depend in a great measure on the organiza-
tion and different details of arrangement which such a work requires.

[ Hassler’s Coast Survey, p.-1635.

Note (25.)

A triangulation may be coraplete in itself, and. when the necessary cor-
rections have been made for the figure of the curth,'the actual distance be-
tween two poiuts can be accurately determined. [Swift; p. 33.

60. Question. What difference is there in the mathematical elements of
primary and of secondary triangles ?

Answer. The larger triangles require wmore attentiou to the figure of the
earth and to the mathomatical elements arising froin it. [ Hussler, p. 8.

“1f therefore in the state of the conniry and the nature of the demand
upon the work, it canuot begiu by the determination of degrees of the
earth’s surface, upou which all works of that nature are now habitually
grounded, the work would, however, be positively shamed out of the
annals of the science and of svch works, unless its results would be used in
future proper time, uccording to auy tuture desire or exigency, to contribute
their proper sharo to the determination of the figure of the earth’ in this
country. This very last result will form one of the principal means for its
ultimate proof and credit for accuracy.”

[ Hassler's Report, Doc. 28, p. 14, Jun., 5 1842,

To 55, 56: Itis very natural that in this, like in every other subject of
science, or knowledge, the acquirements and improvements are gradual ;
they ‘develope themselves as the occasion for them is given, and with a con-
siderable and proportional consummation of time. So much so, that even
in Europe this branch of science is not so much spread, as it is pretended,
to be already in this country, where it has never yet been employed at all
for the detached small surveys, mnde so abundantly, do not come at all in
comparison, nor under the principles of science, which is absolutely required
for such an extensive work as the coast survey, especially in the form and
in the locality of the earth in which it lies. Hassler, p, 52.

16. Question. You have exhibited to the committee abstracts of the
whole worli on the coast, from Point Judith to Cape May ; what objection
is there to the publication of those abstracts?

Answer. The first objection is, that no base of verificatiqu has yet been
measured ; the second is, that we are uncertain as to Jne differencs in any
meridian in this conntry and any in Europe, to p minute and a half in
longitude ; and the thivd is, that we have not yet determined the ellipticity
of the earth. (See note 23.) [ Ferguson, p. 185,
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Nore (26.)

. The oblateness of the earth at the poles is however a fact so well estab-
lished by more extensive measurements, that we must suppose either that
some error has been committed in the observations—a thing, however, not
probable—or else, what is more probable, that, by inequality in the density
of the strata producing a local attraction, the plumb lJine of the sector has
suffered a deflection at some of the stations. [ Encyc. Brit., vol. 1, p. 143,

Nore (27.)

76. Question. What is the object of the second base line ?

Answer. The verification of the whole work, which is in the system of
all such works. .

77. Question. If the object be to verify the survey, and suppose it does
not agree, what js the consequence ?

Aunswer. That the error, if any, is to be investigated. [ Hassler, p. 9.

70. Question. What is the object of the proposed second base line ?

Auswer. To verify the work. [ Herguson,p. 19.
NotEe (28.)

31 Question. What is a secondary triangulation ?

Answer. -It is a series commenced within the primary triangles, extend-
ing in whole or in part through the same, and dependent on the primary
series, .

35, Question. JIs it possible for a series of secondary triangles to exist
where there are 1o primary ones?

Answer. No. [ Blunt,p. 24.

1. The main or primary triangulation, upon which all the work de-
pends, is made up of triangles, having sides of from 10 to 50 miles in ex-
tent. The angles in these triangles are all measured by Mr. Hassler.

2. Within these main triangles, sinaller triangles are formed; this con-
stitutes the secondury triangulation; the sides of these vary in length
from 2 to 10 1niles. [Swift, p. 85.

Norr (29.)

The survey canvot be carried into its details until such a portion of the
above work shall be execnted and actually calculated, as will serve to-
vecnpy two or three detail surveyors in a certain district,

The same is to be observed with respect to the nautical survey, which
is to exteud from the coast as far as any object important to navigation
may occur. It will be most proper to use in these parts of the work well-
nifornued olficers, brought up at the military academy, and naval officers.

[ Hassler’s C. 5, page 11.

When [ had exccuted the station at Mount Carmel, the extreme easteru
oune, 10 which | had intended to extend my observatious that year, I con-
sidered royselt authorized to form two parties to carry on the secondary tri-
angulation within the limits of the conutry that my main triangulation.em-
braced, as the wriangles could all be sufficiently determined to allow the ver-
ificationss required in future. Keeping,therefore,only two of my assistants



Rep. No. 170. 51

(Captain Swift and Lieutenant Bell) with me, Mr. Ferguson was directed
with the assistance of a secondant to fill up, with secondary triangles, all the
parts included between the main northern triangle points and Long Island
sound ; and Mr. Blunt .with another secondant was directed in a similar
‘manner, for all that related to both shores of Long Island; both equally
proceeding from the eastern extremity of our work towards New qurk.
(Doac. No. 2, 183435, page 369.) [ Hassler.

Nore (30.)
“ Captain Swift has extended the triangulation,” &e., “ so far eastwardly
as the main triangulation would allow.” : .
“ Mr. Ferguson has made the secondary triangulation, which is included
in my main triangulation of 1817, &e. (1835-'36, vol. 1, Doc. 2, p. 388,

same page.) N (1)
OTE '

« All the secondary triangulation and topographical parties’” are engag-
ed “at filling up the details within the main triangulation of forier years.”
(183637, vol. 1, Doc. 13, p. 41.) (Hassler.

Nore (32.)

38, Question. When you commenced, was not the secondary trisngula-
tion intended to be, as the name imports, secondary to and within a primary
triangulation ?

Answer. Yes,

39, Qurstiou. Is it so now ?

Answer. East of New Haven I have extended a main triangulation to
Newport, and filled up the same with a secondary scries of triangles.

, [Blunt, p. 24.

14. Question, Did you use the main triangulution as the basis of your
work (the secondary triangulation) when you commenced ?

Answer. Yes, !

15. Question. Do you not in fact proceed in the secondary triangulation
at present in the same manner as in the primary ?

Answer. The only differcnce is the diflerence of the instruments,

[ Ferguson, p. ¥4.

42, Question, Why is not the main triangulation carried as far eastward
as the secondary ?

Aunswer. Because it was not needed.

43, Question. When will it be needed ?

Answer. So soon as the junction is made with the base line on the
Chesapeake,

44. Question. When that junction is made, do you propose to suspend the
work south, and go back cast, or to have two parties ?

Answer. When the junction is made, while the sccondary triangulation
goes on south, I shall continue the primary triangulation east.

45, Question. Cannot the main triangulation be carried on except under
your immediate personal supervision ? ,

Answer. Not in the present state of things.

46, Question, Why not ?
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" Answer. Because there isno body to do it, and- the circumstances are
‘contrary.

. 47. Question. Is there nobody else attached to the survey who can
_do it?

“Answer, Not now. [Fasvler » 7.

« The works of the preceding years had filled up with main and second-
ary triangulation, and the topographical as wellas hydrographical detail,
most part of the district from the Jersey shore of the Raritan and Now
York bay, till towards the east end of Long island, the sound and opposite
islands, the shore of the main land of New York, Connecticut, till Black
point,”’ &c.—1839-°40, Doc. 20, p. 2.

% Only over a small portion at the east end the primary triangulatiotr
does not yet reach, but the secondary triangulation is accurate enough,
“and near enough to the main triungles upon which they are grounded to
secure against all doubts upou sufficient accuracy for the detail operations
of 1opogmphy and hydrography. When the main triangulation will be -
again carried to that side of the work, it will soon cover “it over.”’—1839
—-40 Doc. 20, p. 3. [Hussler.

6.’ Questiou. Cannot any scientific person, who is competent in and well
practised in the secondary triangulation, perform the primary ?

Answer. ‘The primary requires more wathematical knowledge than the
secondary, and greater knowledge of pmcucal means ; but to the whole
quesnon, I answer, yes.

Question, I Mr. Hassler should die, must the survey stop, for want
of:,my person in the survey,or in the contitry, to take it up and carry iton?

Answer. No.

%, Question. Which Lias proceeded furthest in advance, the primary or
the sccondary triangulation ?

" Answer. The secondary. 1add, thut the secondary is necessarily im-
perfect, inasmuch as it depends on the primary for its verification.
9. Question. If the primary had preceded the secondary, mmht not the
latter have been verified as it proceeded ?

Answer. Certainly.

10. Question. Why has the primary been allowed to remain in arrears
of the secondary triangulation ?

Answer. I caunot say. [ Ferguson, p. 14,

Nore (33.)

62. Question. When a secondary triangulation precedes tho prlmary, isit
not a second without a first ?

Answer. Technically, it is.

63. Questlon Is it not working wrong end foremost for a sncondary to
precede a primary triangulation ?

Answer. I think not, because the secondary loses none of its accuracy by
the primary following it.

64. Question. Can you ascertain what the errors of the secondary are
until you have the primary ?

Answer. No. [ Ferguson, p.-18.
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NorEe (84.)

3. The secondary triangulation, in - turn, forms the basis of the plane-
table or topographical surveys; these include all the details of the ground,
outlink of the coast or shore, courses of bays, rivers, roads, &e. [ Swif, p. 36.

Nore (35.)

36. Question. Is not the use of secondary triangles for planc-table parties
to furnish detailed peints >

Answer, Yes.

87. Question. If in any worlk there be but one series of triangles, does
any such fact exist as prunary and secondary ?

Answer, No. : [ Blunt, p. 24.

59. Question. YWhat necessity is there of plane-table parties, except near
the coast ? . ‘ ‘

Answer. No absolute necessity, except for the secondary triangulation
near the coast. ‘

60. Question. How far in from the coast have plane-table parties gone
on the survey ? _
" Answer. 1 cannot say precisely. They arc carried on by Mr. Gerdes,
Mr. Sands, Mr. Boyd, Mr. Dickens, and Mr. Werner, .

61. Questjon. Do the plane-table parties require much science ?

Answer. They require practical skill. [Ferguson, p. 18.

. Nore (36.)

4, The hydrographic determinations are made entirely by the naval as-
sistants of Mr. Hassler. = Poiuts on shore are furnished by the triangula-
tion, both main and secondary, together with the coast or shore line from
the plane-table surveys. By this mcans the sounding parties are enabled to
determine the true position of their soundings, by measuring the angles sub-
tended between stations previously established upon the shore. [Sw{ft, p. 36.

Nore (87.)

Here, then, is the essential difference between a survey by triangulation
and astronomical determinations, or even the so called ¢ chronometric sur-
vey,” (a misnomer, by the way, for it is not a survey.) One consists in a
comnected work, carried on upon the earth’s surface, and made by means
of an uninterrupted series of triangles; while the other is composed of a
collection of observations upon the celestial bodies, made at detached poiuts,
each place of observation being independent of the other. In tho first
method the connexion is complete, while in the others there is no connex-
ion whatever. [Swift, p. 34.

Nowre (38.)

“ The secondary triangulation east of this has been continued, joining
the parts reported upon heretofore, and extending further to Block island,
and over the shores of Rhode Island and onwards, grounding upon the
castern side of the main triangulation, made for its gnide. In a similar
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manner, the secondary triangles south in New Jersey have been properly
multiplied between the sea shore and the Delaware, and extending south-
erly to the neighborhood of Philadelphia, grounding upon the lines of the
main triangulation, laid out for that purpose, between Neversink and the
neighborhood of Springfield mountain, which had already been a station
point of my triangulation in 1817. (1837-'38, Doc. 14, page 3, vol. 2,

% The extension of the secondary triangulation over New Jersey, be-
tween the Raritan bay, the Delaware, and the sea shore, for which the
accurate first elements are given by the main triangulation, carried entirely
to the same extent, and from the southern line stated above, for all other
works were carried in advance of the main triangulation, with the view
at the same time to explore for the main triangulation the most favorable
points,”” &c.—1859-"40. Doc. 20, p. 4, vol. 2.

Two secondary triangulation parties were engaged this year, as habitual,
the one.following mainly the country west of the Delaware, and southerly
to the head of the Chesapeake bay, over which triangles are laid out
further south than last yecar, the. irregular conformation of the elevated
parts of that country, aud their generally more extended flat tops, lead
natarally to equally irregular combinations of the triangles. These works,
therefore, include all the State of Delaware, aud parts of Pennsylvania,
New Jersey, and Maryland.

The other sccondary triangulation party was engaged in the southern
part of New Jersey, laying out a triangulation from some lines of the
other party near the Delaware, towards the Atlantic to the east, and
towards the southern extremity to Cape May.—1840-’41, Doc. 14, page 3,
vol. 1.

« South of Neversink, the secondary triangulation has been carried,”
&c. “in advance of the main triangulation,”” [see details, p. 56—gives no
sketches.]—1836-"37, page 56, vol. 1, doc. 13.

In the work of the survey of the coast, the secondury triangulation now
encompasses the southern part of the State of New Jersey, from Staten
island to Cape May; one series of triangles was carried around on the east
or coast side, while a second was carried down the Delaware river and
bay, uniting ucar the southern point of the State. The length of the side
of the triangle which was common to both series was, of course, determined
by each chain of triangles—one by the coast, and the other by the Dela-
ware bay; the difference between the two determinations was two metres,
or about six feet.* In the primary triangles this difference will, from pres-
ent appearances, be less than one foot.t ' < [Swift, p. 34.

19. Question, What objection is there to publishing the details and
mathematical elements of the work, as completed, from Point Judith to
New York harbor? . ‘
~ Answer. The main triangulation has not been completed so far as Point
Judith, but only the secondary. The main triangulation has been com-
pleted only between Friar’s Head, opposite New Haven, and Mount Car-
mel, in Connecticut, eastwardly, and Mount Holly, New Jersey; and
Yards, (Newton township, near Philadelphia,) southwestwardly. Th
secondary triangulation has been completed from Point Judith to Cape

* N. B. This is the difference of two triangulations, not of triangulation and ectual measure-
ment.— (See note 19)—A. )
1 How is this uscertained 1—A.
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Henlopen on the coast, and from New York across to the head of the
Chesapeake. [ Hussler, p. 5.

40. Question, Why is not the main triangulation up with the secondary:?

Answer. On account of the difficulty of finding suitable elevations on
both sides of the Delaware. ‘ ' '

41. Question. Who conducts the main triangulation ?

Answer. I myself, according to positive stipulation.

42. Question. Why is not the main triangulation carried as far eastward
as the secondary ?

Answer. Because it was not needed.

43. Question. When will it be needed ?

Answer. So soon as the junction is made with the base line on the
Chesapeake. .

44. Question, When that junction is made, do you propose to suspend
the work south, and go back east, or to have two,parties ?

Answer. When the junction is made, while the secondary trinngulation
goes pn south, [ shall continue the primary trinngulation east.

[Hassler, p. 1.

(NoTx 39.)
Upon the question of limitution of the works for the survey of the coust.

1. The limitation to any determined distance from the coast would te-
quire that the mountains, which are indispensably necessary for the station
points of the survey, be within that limited distance. :

2. This is well known not to be the fact; therefore, also, the limitation
not adapted to the nature of the country; hence this limitation would be-
come impossible to be observed, if even decreed.

3. If even smaller elevations were found within these limits, which, it
might be said, are fit to substitute instead of the greater ones, it would be im-
proper to' use them otherwise than so as they are used now, namely : for
secondary triatigles and the plane-table operations.

4. These smaller elevations, from their too great proximity to each other,
would occasion triangles by far too small to give the accuracy required for
the connexion of the work.

5. The multiplication of the triangles would evidently also require a much
greater length of time to execute them, because every one of them would
require. as much time and trouble as one of the large triaugles, which might
cover six or twelve of these small ones. :

6. With this increasing of the operations, the necessity of cutting through
woods, &c., increases actually in still greater proportion than the triangles
themselves, and these cuttings are one of the great difliculties of the work.

7. Such smaller triangles are even much more tedious to make properly
than the large ones ; therefore, they consume cach more time, and, of ne-
cessity, retard the work, by limiting the greater strides which the freedom
of the work at present admits.  The improper increase of the expenses is
self-evident. ’ [ Hassler, p. 53.

Norz (39 bis.)

To guard against the errors which might accumulate on the last sides
of a Jong trigonometric net, attached to a single base, the whole of the
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triangulau'on of France shall be attached to the bases of: Melun, of, Per-
-pignan, and of Ensisheim, as well as the three others that shall be-meas-
sured, &c.—Memorial du Depot de lu Guerre, vol. 1, p. 29. ‘

Tt\e extremities of the new arc were at Mallérn and Pahtawara. .,The
distance was found to be 92,778 toises, and the difference of the latitudes
1° 37' 20.3"; whence 1° == 57,196 toises. This agrees much better than
the result of Maupertuis (57, 122 toises) with other measures ; -but the

- difference which implies an error of 12" in the latitude of- Klms, as deter-
mined by the French academicians, has not been satisfactorily accounted
for ; so that there is still some doubt about the length of a degree in that
latitude.— Encycbopzdia Britannica, vol. 9, p. 550.

Nore {10.)

5. Question. Are yoy acquainted with-hydrographical surveys in Eng-
1and ?

Answer. Yes,

6. Question. Do they publish results as soon as ascertained ?

Answer. They are publxshed in sheets so soon as completed, to be use-
ful to navigation.

7. Question. Can copies or information be obtained by individuals ?

Answer. Yes; I have known copies to be obtained repeatodly for my
brother, who is a chart seller ; as from the Thunder and from the Blossom.

8. Question. Does the hydrograplucal office in England derive any
profit.{from the sale of the charts ?

Answer. I think £200 or £300 per annum. The charts are published
-umder the direction of the Admiralty, with the seal of the Admiralty to au-
-thenticate them.

9. Question. Have you applied at any time, as an individual, to the hy-—
drographic office ?

Auswer., Captain Beaufort offered to give me personally any informa-
tion I desired. This was when I was a private ndividual, before being
connected with the survey. [ Blunt, p. 22.

6. Question. Have you,in the examination of Delaware bay,dnscovered
any great errors in the supposed location of any shoals?

Answer. Yes; very great.

%. Question. ln what cases?

Answer, - In that of Cross ledge, especially; but there is no proper
chart of Delaware bay ; the only one extant is a mere rvde skotch, The
error in the case of Cross ledge was four miles, I think.

8. Question. Is it not 1mportunt that these errors should immediately be
made known, and a correct chart of the bay published?

Answer. Yes, undoubtedly.

9. Question. Do you know of any reason for withholding from the pub-
lic a knowledge of the soundings of Delaware bay, as far as verified by
you?

Answer. I know of none. : . [ Blake, p. 41.

110. Question. IHave the grossest errors in the position of places, stated
in one of your reports to have been ascertained by you during the survey,
been pointed out by you, for public information ?

Answer. They have not yet been made publie, but will be when the
works relating to those places are published. [Hasslery p. 11
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1.9,.-Questi(m. Did you sound ths.new channel, commonly called Ged-
ney ’s channel ?

, Answer, .Yes,

' 20,. Question, Would you have been able, with the ordinary facilities
fur sounding, to.ascertain that channel, without the previous trianguiation
of the coast ?

Answer. Yes; I could have buoyed it out so far as to make it equa)ly
uscful to navigation.

21. Question. Is the knowledge of that channel of great importauce to
the shipping of New York?

“Answer. [ think it is.

22, Question, Could not a master of a vessel, when employed off' the
harbor of New York, with such information as a good chart of the harbor
would furnisharun his vessel in with tolerable safety by that channel ?

_ Answer. Yes.

.23..Question. Do you know any reason why a chart of that channcl
has not been published ?. :

Answer. I do not know any, unless it be that it was not roady. . Mr,
Hassler has charge of that; I have not.

24. Question, When did you sound out that channel ?

Answer, In 1835, [Gedney, p. 38.

. 11 Question. What is the chief occasion of wrecks on Long Island?

Answer. When vessels are running in, and are caught by a heavy south-
easter, it is difficult to get out, from the trending of the two coasts of Long_
Island and of New Jersey, and the current settmg from the New Jersey
coast, by reason of which vessels, being thus embayed, are apt to be driven
on shore.

12. Question. lave you sounded Jamaica bay ?

Answer, Yes, in 1835,

13. Question. What depth of water did you carry iato that bay ?

Answer, Six feet at low water, elcven and a half at high water, in com-
mon tides, At the present time, the depth at low water is seventeen {aet.

14, Question. Would nat the knowledge of the actual depth of the water
in the channel leading into Jamaica bay be useful to a vessel whlch was
unable to claw off the coast? »

Answer. Yes; it might preserve a vessel from being stranded. . :

[bcdney,p 38,

35. Question. Do you know any reason why the soundings taken by
you should not be published ?

Answer. I do not, [Gedney, p. 40.

Nore (41.)

16. Question. Yon have exhibited to the committee abstracts of the
whole work on the coast, from Point Judith to Cape May; what objection
is there to the publication of those abstracts ?

Answer. The first objection is, that no base of verification has yet been
measured ; the second is, that we are uncertain as to the difference in any
meridian in this country and any in Kurope, to a minute and a half in
longitude ; and the third is, that we have not yet determined the ellipticity
of the earth. _

17. Question, Is either of those things necessary to give practical utility
to the soundings and distances in particular bays or harbors ?
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Answer. Perhaps not ; but the superintendent will of course take care
of his character as a man of science,

18. Question. In your opinion, ought the pracucal use of the work, by
its publication, to mariners, to be deferred indefinitely, for the supposed pur-
pose of allowing the superintendent to take care of his character as a man
of sciefice ? .

Answer. No. [ Ferguson, p. 15.

28. Question, Have the mathematical elements of the charts of Bridge-
port, New Haven, and Newark, been published? '

Answer. No; that will come into the general account.

29. Question. When do you propose to publish such & general account?

Answer. So soon as I shall have reached the verification base on the
Chesapeake.

30. Question. When do you expect to reach that point ? «

Answer. In a few years, [ Hassler, p. 6.

93. Question. Have you determined the latitude and longitude of any
points on the coast ; and if any, how many and what?

Answer. I have ascertained the latitude and longitude of points on the
coast as well asinland, according as the triangle fell.

941. Question. Why have not these important points on the coast, thus
determined, been made public ?

Answer. "The time of the publication is when the general account of tri-
angunlation is given, before which it will be of no use. [ Hassler, p. 10,

31. Question. Will a minute and a half’s difference between the Euro-
pean and American meridians show on ordinary maps?

Aunswer, Yes; it would be about a mile.

32. Question. Why has not this difference, in the course of the ten years
since the resumption of the survey, been ascertamed?

Answer. I cannot answer that. We have observed eclipses of the sun.
‘We have made no other observations for the longitude.

33. Question. Have the observations thus made been reduced ?

Answer. Yes, and calculated. I add, that, if we had considered it a
sine qua non to determine the longitude, the time occupied in this way
might have retarded the other work.

34. Question. But you have previously said that the want of the determina-
tion of this fact was one of the objections to publishing any part of the work.

Answer. I said it was an objection, but 1 did not mean to be understood
as saying that it was an insuperable objection. [ Ferguson, p. 16.

1. Question. Do you know any suflicient reason why maps and other
results of the survey should be Withheld from the public knowledge ?

Answer. None, when they are in sufficiently complete state to be use-
ful to navigators. ) [ Blunt, p. 22.

Nore (41 bis.)
L
120, Question. Do you think that, under the most favorable circum-
stances, and with continuance of a yearly appropriation of $100,000, the
survey ’of the coast can be completed in twenty years?
Answer. Perhaps. The progress is slower at first, and the means in-
crease as the work proceeds. [ Hussler, p. 12.
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Classification of the expenses.

The whole amount expended for the survey of the coast
from the appropriation therefor, for the year 1841, was
$96,174 98,

1, Of this sum, the general expenses of the work, including
the main triangulation, compensation of all persons em-

- ployed therein, instruments and books, and all expenses

"not enumerated in the items below, nmounted to - $32,671 09
2. The secondary triangulation, including compensation of '
persons thereirt employed, 3 parties - - - 19,352 06

3. The hydrographic surveys, including the cost of repairs of
the vessels, boats, &c., and allowances to officers for ex-

penses, 2 partd®and 4 vessels - - - - 25,459 16

4, Plane-table or'fopographical surveys, including compen-
sation of all persons employed therein, 6 parties - - 18,692 67
96,174 98

———

[ Swift, p. 36.
With reference to the appropriation to be proposed to Congress for the
coast survey for this session, I take the liberty to snggest the propriety:
that it shall be again one hundred thousand dollars, which several of the
latter years have proved to be exactly adequate to the proper, and in pro-
portion to its effect, and success in the results, nlost economical amount of
expenditure ; though it must be considered that it-will have to provide for
two spring’s outfits of the going into the field of the surveying parties, and:
that the expenses are of course increased by the whole amount required
for the engraving and priating of the map of New York, &c. But on
another side, the nature of the field work will, it is hoped, allow some
slight reduction in the amount of expenses; and that at the time the ap-
. propriation will be made, a small balance of the present appropriation may
yet remain disposable.—1842-3, D?c. 23, p. 5.

Norx (42.)

B.
Remarks upon the survey of the coast of the United Stales.

1. The law authorizing the survey of the coast was passed Iebruary
10, 1507.

2. Circular letters were addressed by the Treasury Department to va-
rious scientific men in the United States, asking for a plan of operations.
Thirteen such were received,and submitted to a committec of learned men
in Philadelphia, with the late Professor Patterson at their head. After full
consideration, the plan proposed by Mr. Hassler was adopted.

3. From the passage of the law until 1811, no active steps were taken,
in consequence, principally, of the unsettled state of the country.

4. In August, 1811, Mr. Hassler was sent to England to procure instru-
ments, in accordance with the plan proposed by him in 1807. These in-
struments had all to be constructed; and, forthe purpose of superintend-



60 Rep. No. 170.

ing the same, he remained in England until 1815, at which time he re-
turned to the United States,with all the instruments and appendagesrequisite
for the work. The war, want of remittances for payment of the instrn-
ments purchased, the difficulty of procuring suitable artists to construct the
same, &c., conspired to protract his stay in England nearly two years be-
yond the time which he had allotted to this part of his labor.

5. In August, 1816, Mr. Hassler was appointed to superintend the sur-
vey of the coast, under the law of 1807. The necessary preparations for
the work, including reconnoitring, &c., consumed the time between August,
1816,and April,1817. At that period a proper locality for a base line was
discovered in New Jersey,and in July of the sate year the actual triangu-
lation was commenced. ' [Swift, p. 30.

11. July 10, 1832, the law of 1807 was revived, andythe employment
of such ¢ astronomers and other persons’ as the Presﬁlt should deem
proper was again authorized. o

12, At the request of the Treasury Department, Mr. Hassler submitted
a plan of operations for the work, being, in fact, the same which he had
proposed in 1816, On the 9th August, of same year, he was again ap-
pointed to the gurvey, and to carry into effcct the law of July 10. Prior
to this period hghad been employed by the Treasury Department in mak-
ing comparisons of the various weights and measures in use at the several
custom-houses, with a view to the consiruction of uniform standards of the
same for the Union.

13. The two works, of the coast survey and that of the construction of
standard weights and ineasures, being, by their nature, intimately- con-
nected, and the means of accomplishing each being in many instances.the
same, Mr. Hassler was charged by the Treasury Department with the ex-
ecution of both; and, since the period referred to, the two works have re-
ceived his whole attention. ‘

14. Since 1832the survey of the coast has heen diligently prosccuted.
The remainder of the season, between August and December of that year,
was employed in rcconnoitring and other preparations; and early in the .
following year (1833) the triangulation was recommenced, and has been
making steady progress from that time to the present. In 1834 a new base
line was measured on Long Island, and the secondary triangulation, hydro-
graphical work,and plane-table surveys, have also been in active progress,
pari passu. ' Swift, p. 32.

Nore (43.)

Ve

Another addition, particnlarly nseful to navigation, was to obtain a
complete series of observations of the variation of the magnetic needle
over the whole extent of the coast. '

I intended that the magnetic bearings should be observed at all the sta-
tions every day, by an assistant, the needle being stationary in one point
for that purpose ; but during the short time that I worked, the multiplicity of
my other occupations, and other circumstances, hinderad me fromdoing more
than just to- observe it once mystlf at the close of each station.— Hussler’s
Coast Survey, p. 175.

A second will act as an assistant observer in such observations as require
it, observe regnlarly at stated hours, and, at the time of every observation
requiring it, the barometer and thermometer, of which he will keep a reg-
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ular journal, make the observations:of the magneatic needle, in cases where
it is of interest, as in the survey of a sen coast—Iussler’s Coast Survey,
. 174, « . -

d Mr. Hassler says 1 He made certain -observations ¢ last summer’ “on
the declination of the magnetic needle of oue foot length, arrunged for
inversion, and constructed for this purpose already in 1813;” that he
“had intended to carry on constant observations’ *“upon this important
element of this guide of the navigator, but the general press of the work not
allowing to devote time for this purpose, the plan was abandoued after the
first year.”’—1840-"41, Doc. 14, p. 5, vol. 1.

Norte (44.)

20. Question. -What reason is there for concealing from the public the
clements of the work between Friar’s Head and Mount Holly ?

Auswer. None.

21, Question. Has it been published ?

Answer. Noj it is not proper.

22, Question. Why is it not proper?

Aunswer, Because it will introduce iinitations of the work, to the detri-
ment of its validity.

-23, Question, Imitations by whom?

Answer. By common chart sellers, or others. [ Hassler, p. 5.

1o 107 and 108: It is wel/ known that the finer style of topography is
not in practice yet in this country ; my duty required, that this part of the
exccution of the work should'be of the best quality, to answer honorably
the aim of the work, in its'final appearance in the public : therefore I pro-
cured, with authorization of the 'I'reasury Department, two men known in
Europe already iu this line, from the quarter in best renown for the appro-
priated style of these works, which will gnide the style of the work, also
with the engravers, to be engaged hereafter. [ Hassler, p. 61.

To 20, 21, and 22 : For concealing, But it would be of no use whatso-
over to any body except copyists, who would, by abusing the public prop-
erty in the work, degrade it. It would be, therefore, an expense not
only useless, but very detrimental. 1t will, besides, all appear in the ac-
count referred to in the addition to 195 in fact it would be highly improper
to do it, before the publication of the more cxtensive system, o which it
shall form @ part in proper time. There is however ho coneealment ubout it.

To 25 add : It is the duty of the Government to let no parcelling out
be possible, under penulty of seeing the Government's own work vltimate-
ly discredited; such a desire cannot be fairly entertained.

To 24 add: This quality of being official is absolutely required 10 give
eonfidence to the public, therefore security to the navigation, (éee ques-
tion 5, in my report of December last.) [ Hasster, p. 50.

NoTE (45.) |

Delambre -and Mechain remeasured the arc of the meridian of Paris,
aud éxtended it from Dunkirk to Barcelona, a distanee - coniprehending ul-
together an arc of about 9 degrees. This work occupied the years 1792,
1798, and 1794 ; the triangles amounted. to ‘115 'in number. . Ehehiof the
three angles-of every triangle wasseparately observed with & #pdating
circle.—Encyclopedia Brit.,vol. 9, page 550.
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Nore (46.)
Mudge’s primary stations 1792 = 12.
83— 15,
’94 = 6, and base measured.
95 = 8.
*96= 17.
87 = 22.
’98 = 13.
’99 = 28.
1800, ’1, 2, °3, ’4,5,76, 7, 8, °9 = 107.

19) 226 (11.9, nearly 12 per annum,
[Mudge’s Trigonometrical Survey.

Nore (47.)

!

116. Question. You stated in your printed report that you had accom-
plished more in a shorter time, and at less expense, than had been dene in
any other work of a similar kind ; with what works do you make this com-
parison?

Answer. The English general survey of England, Ireland, and Scotland;
the French survey of the inland and coast of France. | Hassler, p. 12.

Norn (48.)
Times of going to the field work, and returning from it, each year.
In 1832,

September 25. Having received the instruments, I left Washington the
26th September, at 8 o’clock, A. M., to reconnoitre for the continuance of
my works of 1817, towards the east of it ; returned to Washington the
31st January, 1833, in the evening.

1833.

April 5ih. Left Washington for the first beginning of actual primary
triangulation ; returned to Washington the 3d January, 1834, in the
evening.

1834.

After having finished all the preparationsand comparisons for the meas-
urement of the base line, I left the 29th May, at 9 o’clock, A. M., having
made also stations ; returned 21st January, 1835, in the evening,

.1835.

There being much calculation to be made, and many arrangements for
the organization of the parties, the State of Maryland having offered an
arrangement, 10 join the survey of that State with that of the coast sur-
vey, I went out only at different intervals,to reconnoitre the coun:{ in
Maryland, and until Washbington, and the outer bays, accompanied by
Mr. J. H. Alexander, of Baltimore, until late in the fall and winter.
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1836.

The present office was established. I left 17th August, and returned
the Sth January, 1837, : '
‘ 1837,

1 left Washington 4th June, and returned 5th January, 1838.

, 1838,
I left Washington July 19th, and returned 24th December, 1838,

1839, :
1 left Washington the 9th June, and returned the 5th January, 1840.

1840.

Y left Washington the 17th September, 1840, and arrived again at Wash-
ington the 20th January, 1841. .
1841.

1 left Washington 29th Aungust, 1841, and returned 22d December, 1841.

This enumeration shows how the oflice work has increased since the
beginning, when the elements for it were first to be collected in the field.
In the progressed state of the work, the calculations, making of projections,
to take to the field for the topographic and hydrographic works, their plot-
ting, and working out, &c., require as much, and in most cases even more,
work in the office than out of doors, so that indeed the going out for the
field work is considered a rcal relief from the harder and tedious works of
the office.

For the time of the going out or returning of the assistants, for their part
of the work, they must be called up themselves individually ; it is easily
comprehended that they depend entirely on the favorable or unfavorable
season for the going out as well as for the return. _

F. R. HASSLER.

" WASHINGTON CxTv; March 30,1842, [ Hassler, p. 12. -

{T'o be annexed to Mr. Ferguson’s testimony.]

1833-—Buttermilk. Harrow.
Round. 1838—Weasel.
Bald, Springfield.
Tashua. 1839—Bearon Hill.
Mount Carmel, Disborough.
Ruland. Stony Hill.
West Hills. Mount Rose.
1834—13ase measured, Newtown.
1835—Recounoissance in Maryland. Willow Grove.
1846 —West Hills. 1840—Willow Grove.*
1857—Ruland. Mount Holly.
East base. 1841—Yard.
West base. [ Ferguson p. 21.

25. Question. Was any body else engaged in Maryland in 1835?
Answer. Only Mr. Hassler, with Mr, James 1. Alexander, as a mere
reconnoissance. - [Ferguson, p. 15.

:* Thesation of Willow Grove was occupied buth in 1839 and 1840,
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Nore (49.)

“QOuly ten years were employed in the actual work ;-of which the-two
first, 1816 and 1817, were rendered”tigciess” « by the overthrow of the
work in 1818.”’—Doc. Na. 28; page 3, 1841-’42, (Seenote 51.)

“The results of the coast survey will furnish for the future vegular
systematic data to ground any detail survevs upon.”’—Doc. No. 28, page
11, 1841-"42, -

Norx (50/)

All' the works here stated have of course réquired considerable of my
personal attention and attendance ; they are now in full, active, and regu-
lar progress. Adding to this the propriety of finally executing and com-
paring the number of standard vards, upon which [-have had the satisfac-
tion to report to the Treasury Department the 10th of July last, there was
sufficient good . ground for me to delay my going out in the field to
rnéasure angles for the main triangulation until later in the seasob ; some
of my assistants beiug engazed during that time in reconnoitring prelimi-
narily for appropriate station points for thesc trianglesgat the same time
that'they pursned the secondary triangulation, a work which would have
cost me a-consideruble loss of time in travelling about the country, which
I considered far better cmployed in thé manner Tdid. » {

" This latter part of the season in which I'am now gngaged at the main
tridngulation, has hitherto been very favorable, und promises to continue
8o still onwands; this is so mvcli more desirable, ag the nature of the couu-
try presents considerable difficulties by its configuration, , 1f the weather
O&he'cp’mihg season will allow it, I'shall keep the field for the measarement
of angles for the main triangles as long as ever possible ; after which, [
intén§ still, under the favor of the woods Leing free of leaves, to recon-
. noitre myself for the discovery of wiore southiern points for the main trian-
gulation, _

""The denser atmosphere of the lower countries, and particularly the cir-
cumstance cousequent thereto, that the rays of light between distaut obh-
jects pass nearer to the surface of the earth, form a considerable impedi-
ment to the good vision required for the work.—(1840-’41, Doc. 14,.p. 2,
vol. 1.) \ ) [ Hussler.

19. Question, Whut sum is allowed to Mr. Hassler, annually, for ex-
penses, exclusive of compensation ?

Answer. Salary 83,000, aud expenses $3,000, ,

20. Question. For what expenses is this $3,000 desigued ? Isit for per-
sonal expenses ?

Answer. I suppose it is the expenses of living. ,

21. Question. Is he puid for other expenses when he goes into the field ?

Answer. He is furnished with an instrument carriage and horses for the
instruments-and himself; and a baggage wagon hesides, for instruments, at

the public expense. .
_.22. Question. Is it the same carringe which he is accustomed to use in
Washington ? :

-~ Answer. ‘Yes, . ; L
- 23. Questiow.. Are horses and men paid at the public expense for the car-

- visge-and wagon-through the year ? : L N ,
Answer."Yesi fout Horses, onie ‘Petiianent ‘driver, dnd one ‘other man,
who also assists about the office. [(Swift, p. 26.
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Notr (51.)

Questions of the resolution of Congress of June 24,1841, relating to the
survey of the coast of the United Stales, with the answers to the same,
by F. I, Hassler.

Question 1. * The progress which shall have been made in the survey of
the coast.” !

The works of the survey of the coast cover sow upwards of 11,000
square miles, with primary and secondary triangulation, topography, and
soundings; from the east end of Rhode Island to the neighborhood of the
Chesapeake and Cape May.

This is evidently a great progress for the time that the work has as yet
lasted ; particularly if it be considered that every thing was to be created—
even the ability of the assistants, they being at first now in the business, It
is actnally much more than has ever been done in any similar work be-
JSore ; for it must be recoided : that since the first law of 1807, nineteen
years were entirely unproductive for the work, by postponemnent and in-
terruption ; five years were used in procuring the necessary instruments,
and in preparatious, as before that time there was not a single instrament
in this country applicable to such a work. Only ten years were employed
it the actual work ; of which the two first, 1516 and 1817, were rendered
useless, and the expenses made becamse a bill of loss, by the overthrow of
the work in 1818; so that the whole work now producible is the result of
hardly about eight years actual work.,—(Dog. 28, p. 3, 1841-"42.) :

Question 19. What objection is there to publishing the details and
mathematical elements of the work,as completed, from Point Judith to New
York harbor ? '

Answer, The main triangulation has not been completed so far as Point
Judith, but only the secondary. The main triangulation has bean complet-
ed ouly between Friar’s Head, opposite New Haven, and 'Mount Carmel,
in Couneecticut, eastwardly, and Mount IHolly, New Jersey, and Yards,
(Newton township, near Philadelphia,) southwestwardly. The seconda-
ry triangnlation has been completed from Point Judith to Cape Henlopen,
on the coast, and {rom New York ucross to the head of the Chesapeake.

[Hassler, p. 5. -
Nore (52.)

To the question of the committee, “ How many points were determined
in 1833 in the main triangulation,’and what distance were they apart ;
what extent of country did they cover; what number in 1834, 1835, 1836,
1837, 1838, 1839, 1840, and 1841 ; and what extent of couniry do the
cover ?’? Mr. Ferguson answers : :

_‘That the part of the qmestion as to the distances “ upart” is answered
by giving, in the following schedule, the lengih of the longest and shortest
lines of the survey each year; thal it is diflicult to divide the works of
successive years {from each other; aud that the computations are given in
gross in square statnte miles, presuming that the committee merely wished
an approximate and comparable estimate,

In 1833, length of longest line, miles - 41.3) Square miles cover-
leugth of shortest line, miles - 7.2§ - ed, 1,350
p .
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In 1834, 1835, and 1836, though other stations were
occupied, the primary triangulation did
not ¢over any additional space.

T 1097 gt of ngotine s - 99093 i,
i 1699, ngl o bnget I mies - 9S00
I 1050, gty o kngen e s - 51901 squar mis, 1070
I 1040, lengthofonges e/ miles 1551 s mis, a0
In 1841, length of longest line, miles - 31,02

length of shortest line, miles - 17.07% Square miles, 730

Square miles covered. by whole primary triangulation - . 3,577

| Ferguson, p. 20.
The work of the principal survey will be to form a chain of triangles,
with sides of about thirty miles in length, along the whole extent of the
coast, 50 as to join the distant parts by the shortest and most accurate lines
possible, and to determine the azimuths of the sides of the triangles, and the
latitudes and longitudes of their angular points. Within these, a series of
triangles, with sides of about ten miles, will be formed to join them, part of
which it will sometimes be possible to carry on simultaneously with the large
ones. The object of these will be to furnish an ample number of deter-
mined points to which the survey may be referred in all its details.
' {Hussler’s Coast Survey, p. 15.

Nore (52 bis.)

In the fallythe atmosphere of the low countries, particularly the sea
shore, becomes very untransparent,and the time of the day favorable for accu-’
rate observations so limited, that it can” hardly ever be expected to take a
full series of angles consecutively., For instance: from my station at the
east end of the verification base, near Gravesend, in December, 1817, the
large light-house off Sandy Hook, only about nine miles distant, was never
visible a whole hourin the morning or evening ; and as soon asthe ground
was warm in the morning the signal at the west end of the verification
base, near five miles off, moved about irregularly, in a circle of about one-
minute. : [Hassler’s Coast Survey, p. 167,

- The sand hills on the low sea shore, and the looming which takes place
upon them, would have rendered necessary for these places the construc-
tion of a stand of about 24 feet elevation, solid, and firmly attached to the

+ ground, upon which the instrument, with its stand, might be placed.

(Hassler’s Coast Survey, p. 169.

Ty Nore (53.)

Ji is but fair, and perhaps also necessary, to state to the committee that
the effect of the primary triangulation, in the progress of the rirvey, is not
: properly estimated by the number of square miles within th+ y olygon which
it makes, but by the quantity of sccondary triangulaticii lor w~ich it afford
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ed the bases. In this view of the subject, the number of square miles cov-
ered in each year would be much increased. [ Ferguson, p. 21.

Nore (54.)

“The work seems to gaiu so much in interest and credit, that it must be
expected the anxiety of the public to enjoy its results ‘will increase.”’
« With these views, I shall early this winter cause a considerable part of
the work to be brought together, to enable me to combine, as early as
admissible, plans for the future creditable publication under the authority
of Government.”’—(1837-'38, Doc. 14, p. 5.) [Hassler.

Nore (55.)

33. Question. Does the work on the weights and measures occupy any
of your time, which might be appropriated to the survey ?

Answer. No. It does not take any of my time.

34. Question. How much of your time is devoted personally to the coast
‘survey ?

Answer. All the time, excepi th€inspection and reporting on the weights
and measures.

35. Question. How much time' does it take to inspect and report upon
the weights and measures?

Answer. About half an hour in the morning and half an hour in the
afternoon of the day, but not of cach day. This is only while I am in the
office. Iam generally in the field {romn the middle of May to that of De~
cember ; sometimes I am in the field to the end of December.

36. Qucsuon. At what time in the spring do the different corps start on
their duties?

Answer., Generally in April, remaining until the middle or end of No-
vember.

87. Question. Did you lose part of a year last year; and if so, why ?

Answer. [ lost the most of last year’s work, in order to answer the
resolution of the' House of Representatives on the coast survey of June
24, 1841, and by the fever which seized me in October.

38. Question. At what time did you take the field last year, and how
much of your time did the resolution occupy ?

. Answer. I did not take the field until the middle of September. The
resolutlon occupied me three or four weeks. 1 was also detained to make
a report on weights and measures, { Hassler, p. 6.

NorE (56.)

15. Question. Is the main triangulation inarrears of the secondary ; and
if so, why ?

Answer. Itis. I am notaware of the reason, except the illness of Mr.
Hassler, and his inability tq do it, caused thexeby

16. Question. Cannot that work be performed by one of his assistants

Answer. Yes.

17. Question. How long has Mr. Hassler been so ill as not to be able t
attend to that work?
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. Answer. ft was in October of last year that he became ill. He was also
ill the preceding year, in September.
18. Question. What prevented his taking the field and performing the
work in the spring and summer of those two years?
Answer. 1 am unable to say. [Swift. p. 26.

Nore (57.)

20. My age dates from 6th October, 1770. Itis with life or age, like
with all other things, it lasts the longer and remains the Jonger effectif, the
better it is used and husbanded. [ Hussler’s pamphlet 10¢/ January, 1842.

Norg (58.)

And 1 dare to assert, with full confidence, that never so much actnally
valuable work was obtained in the same space of time, and for the same pro-
_portional amount of money, in any other survey whatsoever. (1834-’35, vol.
1, page 380, Doc. 2.) [ Hussler.

45. Question. Cannot the main triangulation be carried on except under
your immediate personal supervision ?

Answer. Not in the present state of things.

46. Question. Why not ?

Answer, Because there is no bady to do it, and the citcumstances are
contrary.

47. Question. Is there nobody else attached to the survey who cando it?

Answer. Not now.

48. Question. What are the contrary circumstances spoken of ?

Answer. Want of money ; that is, of a larger appropriation,

49. Question. Must the main triangulation be suspended eastward un-
til you can take it up personally ?

Answer. In the present state of things, yes. [ Hassler, p. 1.

i

NoTe (58 bis.)

In two campaigns at sea, with M, De la Bretonniere, he [Mechain]
traced the description of 100 places on the coast, from Nicoport to St.
Malo. [ Biographie Universelle, vol, 28, p. 49.]

The survey of the coast, before alluded to, has, since the last aunual re-
port, been transferred to the charge of the Navy Depariment, with which
it seems to be more intimately and appropriately connected. With this sur-
vey, the situation and wility of the present light-houses, already being 199
in pumber, besides 29 light-hoats, and the necessity for others from time
to time, would seem to be in some degree fitly associated. As a measure

" likely to lead to economy, in not extending the establishment of light-

~houses beyond the real wants of the country, and in fixing their exact
locality, so important to the safety of our navigatiou and navy, it is re-
spectfully recommended that, in the survey now in progress, Congress
should require the [atitude and longitude of every light-house to be cavefully
ascertajined and published—the importance of its position to be ingnired
into, and that no new one be hercafter crected till a report is made in re-
spect to ils public benefits by the two collectors, and the commander of the
navy yard nearest the proposced site.—(Rep.-of Hon. L. Woodbury, Sec-
retary of the Treasury—Doc. No. 8, 18314235, vol. 1,.page 20.)
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+ Norr (59.)

6. Question by Mr. Aycrigg. You refer in your report (Doc. No. £8)
to a number of volumes in which the work is contained; is the work in
those volumes reduced ?

Answer. They are reduced.

7. Question by Mr. Mallory. Where are these papers kept?

Answer. In my office.

8. Question by same. Are thoy safe from fire ?

Auswer. Yes. [Hassler, p. 8.

13. Question by same. Suppose the house should be burnt, and papers
destroyed, would not Government sustain great loss?

Auswer. Yes; but I conceive the house completely safe, proper meas-
ures being takei to guard against fire. The houses have been slated with
this view. For better sceurity, the roofs have beenslated ; and, in general,
every arrangement made for convenience and security. [Hassler, p. 4.

7. In every one of the three buildings, which conuect all through with
one unother, two persons at least sleep ; thesc are assistants, cletk, work-
men, and I myself, so that the buildings are well watched all night.

8. The maps and many other valuable objects,are placed so that even iy
the extreme case of fire, they would be saved with the greatest case.

[ Hassler, p. 44.

9. Question. In wliose possession are those facts and date at this time ?

Answer. They are at the oflice in Washington, so far as completed, and
except so far as parts of the work now in progress are in the hands of the
assistants.

10. Question. Are there duplicates of the observations, measurements,
and other unpublished elements of the survey?

Answer, There are of parts, but I think not of the whole.

11. Question. Are the elements of the base line, and of other primary
aund essential parts of the work, in such form and sitnation as to be secure
fromn loss by fire or otherwise, and be capable of being handed over to aud
understood by any competent successor of Mr. Hassler?

Answer. All this is in duplicate in the oflice, accessible to the assistants,
and susceptible of being understood and used by them. No part of this
has been published except the final result of the base measurement. The
details have not been published. The papers are subject to the hazard
of fire; but not more so, and perhaps less, than in some other buildings in
Washington.

12, Question. Is there any ohjection to depositing oue of the duplicates
in each case in the safes of the Treasury Depurtment?

Answer. No. ,
13. Question. Would not this be proper, to guard against accidents ?
Answer, It certainly would add to the sccurity. [Swift, p. 25.

39. Question. Where ure the results of the work,so fur as completed,
now lept?
Answer. In the depot of the survey, at Washington.
40. Question. Are they in duplicate ?
Answer. Some; not all.  The primary triangulation is all in duplicate.
Of the sccondary, mine is not,  As to the rest, I do not kuow.
4 41. Question, Of that which is in duplicate, are both ‘parts kept at the
epot? :
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Answer. Yes.

42. Question. Several of the public buildings at Washington have from
time to time been destroyed by fire ; is the depot a fire-proof building ?

Answer. No; it is not. '

43. Question. If the results and other matters in the depot should be de-
stroyed by fire, must not the work be done over again?

Answer. Yes. Precautions have been taken to enable the speedy re-
moval of the papers, if the building take firc, by their being in cases on
the ground floor. : ‘

44. Question. Of the work in duplicate, why is not one copy deposited
for safe keeping in the Treasury Department ? '

Answer. I do not know. ' :

45, Question. Is all the work in such a state that, if Mr..Hassler shonld
di;:’l suddenly,’it may be used, and reduced or calculated immediately by
others? .

Answer. Yes. v _ [Ferguson, p. 16.

Norte (60.)

# Every time that a certain systematically full part of the work between
two base lines and two astronomic stations will be executed, a full report
will be made,” % until that time, they (the documents and data) must re-
main in the office in which they originate.” [ Hassler p. 45.

17. In a general point of view it must be here observed, that improper
advantage might be taken of such communications, if printed as documents
of Congress, to transform them into a disgraceful plagiarism of our work,
which would forestall the public patronage in an undue and unmerited
manner, to the great detriment of the proper future publications, which will,
undoubtedly, be made by the Government, whose positive property the re-
sults of the coast survey are. In proper time, I should take the liberty to
propose a properly calculated and adequate plan to make such publications
in that creditable manner, which alone can prevent disgrace. Even the
granting of extracts from our work, for the advantage of special localities,
must be done with precaution. (Doe. 13, p. 58, vol. 1, 1836-"37.)

Norr (61.)

24, Question. How is the survey injured by individuals publishing charts
copied from those of the survey ? '

Answer. Because the maps would not be official.

25. Question. Would not the publication of the data with the. maps en-
able scientific men to judge of the accuracy of the work ?

Answer. Of course.

26. Question. Would not the withholding of the data until the comple-
tion of the survey enable the operator to force results ?

Answer. No; in the manner in which the work is carried on it cannot be..

27. Question. Can scientific men judge of the accuracy of the work un-
less the mathematical elements of it be published ?
~ Answer. No. [ Hassler, p. 6.
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Delambre,in his biography. of his associate, Mechain,says that he was “one
of the two astronomers appointed to determine the terrestriai and celestial
differences between the parrallels of Dunkirk and Barcelona.” Mechain
‘made a mystery of the discrepancy that he found ; refused, for a long time,
to communicate his registers; exhibited an invincible repugnance to showing
his observation ; was oppressed by ¢ melancholy, of which they were far
from divining the true cause;’” “full of the idea of returning to Spain; com-
municated to the bureau his project of extending the meridians to the Ba-
learic islands.”” “ His idea was approved.”’ They wished to send another
astronomer. “ To their great astonishment, the bureau listened to Mechain,
who claimed the ownership of this project with the greatest earnestness,
who asserted that no one knew the means of succeeding as well as him-
self,”” &c. He guards his manuscripts with the greatest care... He becomes
sick. ¢ In his delirium, he demands, at each moment, his manuscripts, with
anxiety,” He dies. ¢ His manuscripts are brought to us; his secrat is
known by the very means that he adopted to deprive us most certainly of
the knowledge.”” “We there see the observation of Barcelona, and the
the three seconds in which it differed from Mountjouy. His whole con-
duct is explained to us, and we see with regret that so trifling a cause”
“had poisoned his last years and hastened his end.”

[ Biographie Universelle, vol. 28.

What was the nature of the work on which Mechain was ongaged ?
Precisely the same as the main triangulation in the coast survey. The ob-
ject was different, but the work was the same.

Nore (63.)

A certain, systematic, and. constant fortn must be observed in them.
‘They must be written with such regularity and perspicuity, that any man,
with the. proper theoretical knowledge, conld execute the calculations,
though he might have been uuconnected with the work itself.— Hassler's
Coast Survey, p. 171, : f

If assistance enough could be had, it would be proper always to make
two fair copies from the first journal, kept under the direction of the ob-:
server.—Hassler’s Coust Survey, p. 171, .

The general orders for conducting the French triangulation, contained in .
volume 6, Memorial du Depot de la Guerre, contain the following : :

Page 11. “In order 10 avoid the loss of the registers, which would be
prejudicial to this great operation, and to be able to guaranty the authen-
ticity of the geodetical and astronomical observations; perfect and certified:
copies of all these observations, as well as of all meusures that shall have:
been taken, shall be seut from the stations themselves to the director of:
the Depot of War, to be there deposited and registered among the geodeti-,
cal archives.” :

Page 12. The engineer shall preserve carefully his “unotes during his:
stay in the field, and send them in on his return.”

Page 16. “ The engineers of the Cadastre shall keep a fair copy of their
registera of observetion and of the results of their calculations, and shall
.send to Paris the originals or notes, cortified on each page.” l

Page 17. “In fine, after the verification of the large dimensions on the
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ground,”” (of the details,) «it shall be addressed, together with the cane-
vas and the trigonometrical register, to the administration of the Cadastre.
This, having taken all the means to assure itseif of the accuracy of the
pieces, shall send them to the Depot of War.”

Page 32. Order similar to that at page 11, except requiring the name of.
the assistant also. This is a repetition of the regulation.

Notk (64.)

9. -Question by same. Are there any duplicates of these papers?
Answer. Some; of the greater part.
10. Questiontby same. Of what papers are there duplicates ?
Answer. Of all, except the last year’s work.
11. Question by Mr. Aycrigg. Is the Government in possession of any
of the data, or are they in your possession ?
Answer. They are in the office—a house rented by the Treasury De-
partment—and under the care of persons inthe employment of Government..
12. Question by Mr. Mallory. Whom do you mean when you say
¢ persons in the employment of Government ?”’
Answer. Myself and my assistants. [Hassler, p. 3.
9. Question.- In whose possession are those facts and dula at this time ?
Answer. They are at the officc in Washington, so far as completed, and-
except so far as parts of the work uow in progress arc in the hands of the
asgistants. [Swift, p. 25.
113. Question.” What reason is there why all the defe must remain i
your office ? »
Answer. Because they are in daily use there. [Hussler, p. 12.
9. The whole of the coast survey work must, in all cases, and at all times,
be of the easiest access, nay, present, during the whole time that the work
is going on, still more so than in any other office such may be required.
[ Hussler, p. 44,
. 25. Question. Would not the publication of the data with the maps en-
‘able scientific men to judge of the accuracy of the work ?
Answer. Of course. N
26. Question. Would not the withholding of the data until the comple-
tion of the survey enable the operator to force results ?
Answer. Noj; in the manner in which the work is carried on it cannot be..
. 27. Question. Can scientific men judge of the accuracy of the work un-
less the mathematical elements of it be published ?
- Answer. No. [ Hussler, p. 6.
7. Question, Has the work of mensuration and triangulation connected
with the maps of Bridgeport, New Ilaven, and Newark, been published
with them ? - t
Answer. No.
8. Question. Has any part of the mensuration of the survey, and of the
other scientific elemeuts of the work, been published ? _
~ Answer. No.
9. Question. Has any systematically full part of the work between two
base lines-and two astronomical stations been completed as yet ?
Answer. Noj; the locality of the coast hitherto surveyed has not per-
mitted it. ' [ Hassler, p. 4,
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13. Every time that a certain systematically full part of the work, between
two base lines, and two astronomical stations, will be executed, a full report
will be made, and it is hoped published by Congress, which will rest that
part forever, and then the documents of that part may be placed into some:
specially selected place of deposite, as original record, but until that time
they must remain in the office in which they originate. [ Hussler, p. 45.

WasuingroN Ciry, Murch 23, 1842.

Sir : Among the questions put to me in the committee’s meeting, there’
was one, at least, which appeared much insisted upon, and by circumstances.
was rather discussed than answered. .

"It seemed to put in doubt the propriety of the journals, and other works
of the coast survey, to remain in the coast survey oflice, and requesting
them to be delivered to the Treasury Departinent for safety. 1 will hore
supply more distinct answers,

1. This oftice here is one of the oflices of the Treasury Departient, ex-
actly as much as any of the rooms in the Treasury building itself.

2. The extension of the Treasury Departmeut works has obliged to have:
a number of other offices out of the yet unfinished Treasury building prop-
er, so is this office. [ Hassler, p. 44.

14. It would be the most effective mode of clearing up any subject what-
soever, that may be desired, and come in question, if the committee would
be so kind to come over to the office, which is so near the Capitol, and visit
all the parts of the work, as they are in activity, and constautly in evidence

for every visiter.
F. R. HASSLER. '
Hon. F. MALLORY. [Hassler, p. 45.

Nore (65.)n

92. Question. Ofthe pointsoflatitude and longitude thus determined, how
many -have been made public?

Answer, None; because it is not yet the proper time, [ Hassler, p. 10.

29. Question. When do you propose to publish such a general account ?

Answer. So soon as I shall have reached the verification base oun the
Chesapeake.

30. Question. When do you expect to reach that point?

Answer. In a few yeurs, [ Hussler, p. 6.

4. Question. Is there any objection to the publication of definite and suc-
cessivo parts of the work as they may be completed, as the map of New
York now in the engraver’s hands?

Answer. No, not in the least, so soon as the engraving is finished.

[ Hassler, p. 4.

To 4 add: It is nccessary on the part of the Government to take proper
measures to give, with the publication, guaranty to the publie, for the
authenticity of all that is published. (See answer to question 5 in my re-
port ol December, 1841.) [ Hassler, p. 48.

“ For there can, by nature, not be any control upon any observation in-
trusted to an assistant, or over the assistance rendered in an observatioa,
except the moral strength of confidence.”” 1834-’35, Doc. No. 2, p. 374;
Hassler.
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Nore (66.)

14. Question by same, Have any other maps or charts been publish-
<d, besides those of New Haven, Newark, and Bridgeport?

Answer. No other. [ Hassler, p. 4.

1. Question. Have any maps been prepared and completed, so as to be
ready for publication, other than the three published ; and if so, what ?

Answer. Yes: 1. A complete map of New York harbor is engraving. 2
A partial map. of the entrance of New York has been prepared and deliver-
ed to the Auditor for the light-house bureau. 3. One of the Thames river,
in Connecticut, nearly ready for delivery, on order of the Secretary.
4.. Ove for the Topographical bureau, for the site of fortifications of the en-
trance of New York harbor, at Sandy Hook. 5. One of the north shore of
Long Island sound, at New London, called for by the Secretary of the
Treasury. The four last named were prepared for the offices.

2. Question. Is either of the eight maps above named so far correct and
complete in itself as to be of any utility in and for the localities to which it
applies? :

Answer. To be sure; each is complete, and of use in itself.

[Hassler, p. 4.
Nore (67.)

48. Question. There is shown by you a published chart of Newark bay,
purporting to be an extract from the United States coast survey ; is there
any meridian on the map? (Annexed, and marked B.)

Answer. No.

49. Question. Is the latitude or longitude of any part of it given ?

Answer, No,

50. Question. What is the length of Newark bay, as stated in this map,
from Shuter’s island to the confluence of the Passaic and Hackensack
rivers ? '

Answer. It is, by the scale of the map, five miles and eighty-two-hun-
dredths. DBut the scale is an erroneous one, and was not published or
verified by the superintendent. The actual distance hetween the two
points specified is five miles and six hundred and twenty-three thousandths,
obtained by me by measuring on the original topographical map.

51, Question. Please to inspect the map of Newark bay, which is now
shown to you, marked C.

Answer. Itappears to be the some map, engraved from the same plate
as B; but the scalc is differeut, and is at the same time erroneons. It seems
to be written 55 instead of 14355, OF erroneous in the proportion of 2 to
1, or about that. [ Ferguson, p. 117.

To the question- of the committce, “ What is the distance between
Shuter’s island and the point at the confluence of the Passaic and Hack-
ensack rivers, and what the mean width of the bay of Newark ?” Mr.
Ferguson answers : _ '

That the distance between the above points is 5.623 statute miles, and
the mean width of the bay of Newark 1.37 mile.

That on a map of the said bay, printed at the request of the collector. of
Newark, the distance between Shuter’s island and the point between
the Hackensack and Passaic is 5.82 statute miles; but that this map has
an erroneous scale attached to it, and was not published or verified by the
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superintendent of the survey. Thie map appears conformable to the original
of the survey, but the scale given for it is incorrect. [ Ferguson, p. 20.

Nore (68.)

Newarx, Jpril 18, 1842.

Dear Six: Your letier of the 16th | received this morning. I am not
in possession of any map of Newark bay {urnished {rom the coast survey,
A short time after that survey was completed, I addressed thie Secretary of
the Treasury, requesting such a copy, for reasons then mentioued ; he re-
ferred my letter to Mr. Hassler, who replied, that the coast survey being a
public work and property, such extracts should not be given_except upon
call of Congress; and such waork being under his charge and responsibility,
he should be called upon by the proper Department, &c. 1 very much
regretted that it could not be furnished; as our vessels were subject to
repeated accidents and delays, by reason of the shoals, which could have
been avoided by such information. I presume that Mr. . would be williug
to facilitate any mode you may take to procure such extract, as he ex-
pressed himself to me. .

I am, dear sir, very respectfully, your obedient servant,
ARCHER GIFFORD.
Hon. Jonx. B. Avcrica. (P. 21.)

I'\'o'u: (69.) )

The following is the history of these maps, or of the original and copies :

By reference to House Journal 25th Cong., 3d session, p. 400, it will be
'seen that, on the 28th January, 1839, Mr. Aycrigg submitted the following
resolution : * That the Secretary of the Treasury be directed to furnish this
House with a report and extract from the coast survey, containing New-
ark bay, in the State of New Jersey, and the bars in its vicinity.”’

January 30, 1839, the Secretary of the Troasury writes to Mr. Hass-
ler : (N. B. This letter is found among the documents of the Department,
from which this copy was obtained:) “ I enclose, hierewith, a copy of a
resolution of the House of Representatives of the 28th instant, calling upon
this Department to ¢ furnish the House with a report and extract from the
coast survey, containing Newark bay, in the State of New Jersey, and the
bars in the vicinity.” I will thank you to have the information called for
prepared aund reported to me as soon as may be practicable.”” ' :

February 11, 1840, the Secretary of the Treasury says: “I have the
honor to transmit, herewith, a chart prepared by the snperintendent of said
work.”’—(House Doc. No. 182, p. 1, 3d sess. 25th Congress.)

February 9, 1839, (same page,) Mr. Hassler says to the Secretary:
“ Herewith I have the honor to forward to you the chart of Newark bay,
extracts from the coast survey work called for by a resolution of Congress,
and your letter relating to the same. I join also a copy of the printed re-
port made upon that subject by Lieutenant Gedney, at the time of hand-
ing in the first.copy of. this map.”> (N. B. This first copy is on file, but
was never published, and has nothing to do with the present question.)

The following relates to it:
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- Nore (69 bis.)

December 30, Mr. Gillet, from the Committee on Commerce, reported
the following resolution, which was laid on the table one day under the
rule, viz :

HKesolved, That the Secretary of the Treasury be directed to communi-
cate to this House a survey of the bar and obstructions to the navigation
of the Passaic river below the city of Newark, in the State of New Jersey,
made by Lieutenant Commandant Gedney, together with his plan and es-
timate for the removal of the obstructions to the navigation of said
river. (House Journal 2d sess. 24th Cong., p. 149.)

January 3, 1837. The resolution reported by Mr. Gillet, from the Com-
mittee on Commerce, in relation to the navigation of Passaic river, was
agreed to by the House. (House Journal 2d sess. 24th Cong., p. 162.)

'~ Mr. Hassler to the Secretary of the Treasury, 26th January, 1837, says:
“ According to the request of your letter of the 14th instant, an extract
from the works of the survey of the coast of the part near Newark New-
Jersey, has been made, and is herewith presented to your Department,
by Lieutenant Gedney, of the navy.” (1836-’37, Doc. No. 110, vol. 3,p. 1.y

Nore (70.)
Monpay, May 30, 1842, .
Present : Mr. Mallory, Mr. Aycrigg.

Mr. W. J. Stone’s examination.

1. Question. Map marked exhibit C being shown, witness is asked if
he reeollects the map.

Answer. Yes.

2. Question. Who engraved the map?

Answer. I did.

3. Question. Is that an exact copy of the original seut to you from the
House of Representatives?

Answer, It is.

4. Question. How long did it lake you to engrave and print this map ?

Aunswer. In from seven to ten days it was ('ully executed and delivered
to the Iouse. .

5. Question. With what person connected with the coast survey did you
tornmunicate at the time you engraved this map ?

Answer. Mr. IHassler, I called on him, and had a conversation on the
subject.

6. Question. Exhibit B being shown and examined, he is asked if that
is an impression from the same plate.

Answer. Yes,

7. Question. Will you please to exumine exhibit B, aud sea if there is
any differenge between thig and exhibit C?

Answer. The only difference that 1 can perceive is, that another scale has
been putin the place of the one engraved by myself which was copied from
the original.
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8. Question. In what manner was that alteration made ? -

Answer. By cutting out the engraved scale and inserting one with the
pen. The engraved scale on exhibit C is 3 inches to the mile ;"while the
seale inserted with the pew is 15i--th, being, in fact, 6 inches to the mile,
instead of 3. :
' 9. Question. Huve you the original extract sent to you from the office of
the coast survey ? ‘

Answer. I have. (P. 41.)

*G. Question, Please to look at the map hereto annexed, und marked A.
William J. Stone, and state whether it is the original map sent from the
Heuse to you, and from which you engraved the map of Newark bay, as
mentioned in the first part of your testitnony. '

Answer. It is,

7. Question. What is the seale on that manuscript map ?

Answer. Of three inches to the mile,as onthe map 1 engraved. (P. 41.)

‘Note (70 bis.) '

The scale on the copperplate copy, and the map itself, are both shorter
than the original, but in the same proportion as the origival. This is neither
an error of the engraver, nor can it be avoided. The difference arises from
the shrinking of the paper about one per cent. (as it appears) on drying,
after the impression is taken. All that is necessary is that the scale shall
be in proportion to the map.—A.

NorE (71.)
COAST SBURVEY OF THE UNITED STATES.

1. In the last discussion upon the appropriations, it has pleased:<ilr. Ay-
crigg, and one more of the members of a committee of five Represeutatives
in Congress, to throw out the broadcast accusation, thut I was mentally
and physically incompetent to that task which I have now performed for
ten years, with full approbnation and even praise, on the purt of the men of
science of Kurope and of this conntry.

2, This statement was made, not ouly without producing any proof, but
also in full contradiction to abundant fucts, and without producing the re-
port which the commitiee is bound to nake to Congress with the docu-
ments in support, namely : the examination of myself and assistants upon
the coast survey, and my report asked by the very member upon my works
for the establishient of uniform standards of weiglits and measures for the
United States,

3. As it is impossible that an assembly of the represcntatives of a whole
nation should possibly be guided by mere empty words without any proof,
it appears not necessary to go into an actual refutation of an assertion, the
nullity of which can be well dismissed, and will be proved, by Congress
calling for the examinations, &c., quoted under 2d. So mnch the rather, as
luckily my well known state of mental and physical capacity cannot possi-
bly depend upon the decision of a committee of Congress, and are now in
full gond state, as they have been observed by the gentlemen who have
favored the coast survey office with their visit.
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4. I will, therefore, limit myself here to two statements made under the
Cenomination of facts,but which are related in a manner completely differ-
ent from -what they actually are.

5. The wrong scale upon a map of Newark bay, by Lieutenant Com-
mandant Gedney. This fact stands thus: ,

6. When Lieutenant Gedney was sounding Newark bay, he communi-
cated uncautiously, without any communication with me, and against the
regular order of the work, a chart of his soundings, to some persons press-.
ing him for it. When informed of it, I had to call him to the regular order
of the work, that nothing should be delivered unknown to me, and with-
.out orders previously obtained from the Treasury Department; this to get
caused some delay, while local contending interests in Newark were impa-
tient.  This Mr. Aycrigg reproached to me, in the committee, that he had
so long to ask for it. When the whole summer’s work was brought in the
.bureau, Lieutcnaut Gedney had a map madec as desired, and more exten-
sive, under his direction, wherein the fraction of the scale was mistaken,
which map was never exhibited Lo me unlil at the time of the committee,
when he complained to me that such a great crime was muade o him ou!
of an accidental miswriting of a fraction by one of his subaltern officers.
I believe he then told me that the error was corrected ; I properly remon-

_strated with him that this accusation was the reward for his hurrying a
work with unreasonable ¥mpatience, and without any communication with
me. Mr. Aycrigg, who takes up this subject as an accusation against me,
is completely aware of every particulur, as Lieutenant Gedney explained
it all to himself, he can therefore not be otherwisc but perfectly aware that
he does me a wilful injustice.—[ Hassler’s Pumphlet, December 23, 1842.

. Nore (71 bis.)

The following extracts will show his peculiarities asan individual. They

. have been collected from the documents, while examining them for more

important information. ‘They are given, not because they show the pecu-

liarities of Mr. Hassler as an individual, but as indicating the disposition

" of one who has long held one of the most important offices in the country,

and who, by some unaccountable means, has produced ou the minds of

many the impression, not only that he is identified with the coast survey,

which must cease, of necessity, if he be detached from it, but, also, that he
is peculiarly fitted for. the station.

The House will be able to judge whether these extracts indicute the
cool, deliberate, common sense that is required in conducting an extensive
operation like that intrusted to Mr. Hassler.

His disputes with the Secretary of the Treasury arc not introduced to
show that he desired more pay, but for the other matters that the extracts
contain. (72) ‘

In 1836, it will be seen that the President had called the “attention of
Congress to the entire subject of the coast survey, as well as the weights
and measures, including future as well as past compensation, and the gen-

eyal supervision of their future progress.”

+In 1837, the Secretary of the Treasury (Hon. Levi Woodbury) writes a
plain business communication, such as his duty required of -him as a pub-
. lic officer. But,-because he does not immediately accede to all of Mr
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‘Hassler’s demands, he is answered in such style that we ‘might ‘have
imagined Mr. Hassler would have been immediately dismissed for disre-
spect to his superior. (73) '

We find an % Enumeration of sacrifices which I made for the const
survey’’—1836-"7, vol. 1, Doc. 18, pages 21, 22, 23, 24,

A lecture on republican government, next article.

Next article repeats his demands for higher pay, July 30, 1836.

Next article is a communication from the Secretary of the Treasury,
August 2, 1886, in which he says: “ But, in closing this communica-
tion, I feel bound, in frankness, to apprize you that the President will,
on his return, be reqygsted to excuse the head of this Department from
the further supervisioh of the subject of the coast survey, and to devolve
the care of it again either on the Navy Department or some-board of
officers with ample powers and greater leisure to supervise a work so im-
portant in itself, and so fruatful in difficulties and embarrassments.” P. 40.

Page 42, Mr. H. says he cannot go out until he gets arrearages paid up,
and $6,000 for future. \

Page 44, Mr. Woodbury answers: “If you are not able or willing to
proceed with the survey in the manner suggested, and on the terms above
stated, until Congress can act on the whole subject of compensation, it is
desirable the Department should be apprized of it at the ecarliest conve-
nient day.”’ '

Page 46, Mr. Hassler says: “It is a curious phenomenon, that while
~ from all the better-informed public, both of Kurope and of this country

equally, I receive almost daily testimonials of the interest and value put
in the work in which I am engaged,” &e., * the public Department under
which it stands should refuse cvery proper meuns, and propose every
means of destruction.”” Again:  Dilliculties never subdued me in my
life, though I can allirm that I have subdued difficulties. My means are
moral and intellectual ; that is, stronger than money, or money considera-
tions,”

From Mr. Hassler’s remarks in rclation to oue of the guestions put to
him by the committes, (74) it appears that he draws a very broad line of
distinction between the industry required of the “ hirelings by the hours,”
who must do their full day’s work for their dollar or fifty cents, while it
is a disgrace to the scientific man, who receivos his ten or histwenty dollars
per day from the public Treasury, to inquire whether he does a reasonable
amount of work, or whether he rcceives a high salary without returning
an equivalent,

The conclusion drawn by Mr. Hassler is not very evident. (75)

He appears to have his own peculiar modes of doing almost every
thing ; whether they are betfer than the plans pursued by others, (76) we
have no means of judging, unless he will inform the scientific world what
his peculiar forms are.

(77) On reading this remark, we would hardly imagine that the article
coutained in note (19) came from the same iudividual, showing that nearly
the whole of Europe had been triangulated.

The chairman of the cominittee, in consequence of the desire of Mr.
Stone, the engraver, to see the chart, before he could give an estimate of
the expense of engraving, (79) gave him a note to Mr, Hassler. The pe-
culiar reception of Mr. Stone is described by himself. (80) The appended
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Jetter was next sent in; (81) and on the next page we have a reference
to the same matter, (82)

And, again, we have Mr. Hassler’s remarks on,the same subject in his
cnrcu]ar, (over his own name,) sent to the members. (83) The fact men-
tioued by himself, that Mr. Stone “ measured it with a two-foot rule,”
shows that his ¢ examination’ referred entirely to the expense of en-
graving.

We need hardly stop to inquire whether a mau of Mr. Stone’s well-
known abilities as an engraver, would, under any ordinary circumstances,
allow that be could not put on copper all that Mr. Hassler can put on
paper. (81)

Still Mr. Hassler asserts that his office is the satif as the Treasury office,
and his work open to inspection. (64) Would his superior, the Secretary
of the Treasury, meet a note from the chairman of a regular committee
of the House of Representatives in this manner?

Mr. Hassler reads us several extra lectures on the impropricty of our
conduct. (85)

It appears, also, that Mr. Hassler finds great difficulty in agreeing with
the persons respecting his operations on their land. (86) The appended
note will show that “they do these things better in France.”” (87.)

Nore (72.)

“This amount [§1,500 for expenses] does.but scantily cover the halt of
the difference between the life of a stationary home and that which [ have
to lead in that work, which is, of course, what is to be compensated by
this allowance.”’ [1835-6, vol. 1, Doc. 2, p. 384, Hussler’s report,

“ In consequence of a difference of views existing between the President
and the superintendent, (Mr. F. R. Hassler,) in regard to an allowance of
arreurages of pay claimed by him for himself and assistants, as also for an
increased rate of compensation for the future, this Department was direct-

—-ed 1o bring the subject to the notice of Congress,”” &e. ¢ Congress having
adjourned without taking any legislative action in the matter,” &c., “ con-
sequently he [the President] has, in his annual message, invited the at-

. tention of Congress to the entire Sllbj('ct of the coast snrvey, as well as of
the weights and measures, including future as well as past compensations,
aud the general supervision of their futnre progress.”

. [1836-"37, vol. 1, Doc. 13, p. 1, Sec. Treas,

Norre (73.)

Read the whole of Mr. Hassler’s letter to the Secretary of the Treasury,
1836-37, vol. 1, Doc. 13, April 30,1836. The extracts would be too volu-
minous; but he compluins that the Secretary refuses to propose an altera-
tion in the amonnt of his extra pay for expenses, unless vouchers are pro-
duced, or the opinions of persons acquainted with such expeuses are given,
and calls it “ inquisitorial,” % as novel as it would be nnbearable by any
man,”’ and hopes that the ¢ summer’s campaign may not be crippled, like
the former ones have been, by difficulties which hitherto it has been the
unfortunate habit to throw iu the way of the work every spring."”
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Note ('14)

“sth, [ was asked how many hours the assistants worked per, day r
answered, as many as the day allows, (2he work éannot be made 'in office
hours.) This addition, 1 believe, has been omitted to' be written dowh ; i
fact, all my assistants, like I, work from interest for the work, and not as .
hirelings by the hours, it would bo a disgrace to treat the actots in & scien-
tific work with such illiberality.”, [ Hassler, p. 63.

' Nore (75.) '

« Without the constaut attendatice to my works, at any hours that can be
used " for them, my task would be positively inexecutable ; this is evidently
the state of the establishment, and the works produced.” [ Hassler, p. 50.

‘Notk (76.)

« The calculation of the triangles in my work gives in ultimate
result the latitude and longitude of each point of the tnang]e, primary and
secondary, according to my special form [corrected page 60, * formula’}
for the work.” [Hassler, p..10.

“«Upon the. station of Weasel monuntain, all the means for astro-
nomical determinations and azimuths were united, and a regular, system
of these obsetvations executed with its nppropnated combinatjons, upon
peculiar methods which 1 made and preseribed, and which’ succeeded to
satisfaction.” [Ffussler, p. 49,

NoTE (77.)

«1t is very natural that in this, like in every other subject of science or
knowledge, the acquirements and improvements are gradual ; they develop
themselves as the occasion for them is given, and with a conqiderab and
proportional consummation of time. So much so, that even in Europe
this branch of science is not so much spread, as it is pretendgd to be, ulrea-
dy in this conntry, where it has nover yet been employed 4t all, for the
detached small surveys, made so abuudantly, do not come at 'all'in com-
parison, nor under the principles of science, which is absolutely required
for such an extensive work as the coast s,?rvov, especially in the form and
in the locality of the earth in which it lfes.” [ Hassler, p. 52.

NOTE (78.)

95. Quesuon Did the French, in the triangnlation of their country, use’
mixed geodetical and astronomical observations ?

Answer. Not in the form in which [ have stated in the first part of my
written explnnatnon. - [ Hasster, p. 10.

26. Question. Has there been any dlﬂxculty in procuring suitable points
for observation as far as the 1nain triangulation has proceeded ?

- Answer, Yes; since we entered the valley of the Dela\vure.

27. Question. Where first ?

Answer. At Mount Rose, near Princeton, in New Jorsey some in open-’
ing the line from Newtown; then at Willow Grove and at Stony Hill;
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some difficnlty in connecting Mount Holly with the point below ; a good deal
at Yards. These obstructions could not have occupied more than five
months. . - , o - [Hassler, p.-15.
. 66..Question. How long before the ‘survey. will reach Cape Hatteras ?.
‘Answer, It is irppossible to say~it is too'vague a gness. - .
67.,Question. Have you any personal knowledge of the Jocation of.the
Southern'cogst? IR o
*  Auswer,. I have never been any further sonth ’lha;u‘Norgolk, ‘
68, Question. You have said that.it was difficult to find suitable eleva-
tion on both sides of the Delaware, which cause prevented the main tri-
angulation from keeping up with'the secondary, (No, 40:) how do you
_propose to obviate similar difficulties on the flat coast of the. South? .
. Answer. By care and assiduity, and by the methods used on.the Jersey
Sea coagl. . o L
69. Question. Is that work on the Jersey sea coast a primary or a second-
ary triangulation ? .
Answer. It is secondary triapgulation. , |
70,. Question. What is the peculiarity of themethods used on the: Jersey
sea codst, where there is a deficiency of natural elevatious? ‘
. Answer, By adapting the triangulation to any locality, which may. be
found favorable. ' o T .
71.  Question: You do net specify any of the means you propose 1o recur
‘to at the, South, in the absence of natural clavations. Do you- decline to
state What they are ? - '
Answer. No. o
72. Question. What are they, then?
Answer. By mixed astronomical and geodetical ¢bservations. ,
73. Question. Why were not such means used to overcome the im-
pediments to the completion of thie main triangulation on the Delaware ?
Answer, Because they would not apply with propriety. There are bet-
ter means, ‘ , o
' 74.,Question. What are those better means? ‘
Answer. By meeting thosé localities by triangnlation from the south side
of the locality, - o } . L
© 75, Question. You say that the peculiar methods by which yau propose
to overcome the difficulties on the Southern coast are mixed astronomical
and geodetical observations; are not such the general means. used cvery
where in the survey ? - : -
Answer. The means of both e different in the two cases.
Hussler, pp. 8, 9:

Wasmineron Crry, March 30, 1842.
1 must.add ‘a more detailed answer to that'question which .agked me
« How I would proceed in the Sowthern const, where: marshes, woods, &¢.,
presented peculiur impediments ?”’ 1 answered. to.it : ¢ By mixed.astronom-
ical and .geodetical observations.”” This question was followed by that:
< Jg that not,more or less jhe case:with.all. the coast survey v~ -
This question showed ‘that.tho nature of the scientific principlesto-be
appliedand iudicated by myanswer wereunknown. Imustthereforeexplain :
what is called, in mathematical practice, mixep asironomical and geodet-
“jeal observations, is, when both these elements concur in the same ind:i
widual determination ; this is the casc in the application of a-problem ot
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practical mathematies, which I have applied in Switzerland and’ in this
country, on Wensel mountain, (to the full knowledge of my assistants,) to
obiain the junetions'of my works of 1817 with those of 1883, in the begin-
ning, when I had not yet a new base line nor sufficient'angles; it was
equally successfulin both cases. - o

It consists in “one goedetie’ line being given in position and }ength, the
latitude of "either point being known, the latitude and the angle; the'live
subtends from a third point, being observed, together with the azimath of
either end - point, to. determine the place of observation.”’” From such a
result new connexions are then opened further onwards; other similar
problems may be:made. 4 o S

This is what I -was: beginning to express when I' was stopped, under
the denomination of -entering into arguments; which Mr. Cushing refused
to hear. ' ‘ s

That I should expose it from its elementary principles, is what I din
sure the: committee cannot intend, beeause it is a problem whiell, joining
both branches of sciencs, would require long deductions of principles, ai-
most an elementary work, for persons not acquainted’ with the science.

In triangulation, the two kinds-of observations, astronomical and: geodet:
ical, are disconnected ; each operation is separale, and they Dbf‘e only com-
pared to:draw conclusions upon one'‘ahother; for a new, diffetent result,
required to- place the survey in general to its proper place upon earth;
therefore the astronomical parts are only made at a {few properly selected
places, and with general views for the work, not for details, like in the
other case, as I have stated in my answer to question 5, article 3d, of iny
report of December 2, 1841. ’

F. R, HASSLER.

73. Question. On what part of the coast, North or South, can the work
"be carried on most easily ?
Answer. At the North, by reason of the nature of the coast, ;
‘ _ [ Ferguson, p. 19,
¢ The direction in which the first.extension of the work was, by prefer-
ence, to be made,” &c.,-was “that | might beenabled to present, at ag
early period as possible, an actually executed full scieme and example of
the work, For these views the coutinuation of the work eastwardly, over
Connecticut and Long Island, presented, evidently, advautages over that
sontherly, through Jersey,” &c. [ Hussler’s Report, Muy 17, 1834’35,
vol. 1, p. 367. )
. Note (79.)

13. Question. ITow long will it take to engrave the inap of the harbog
of New York, and what will it cost? =~ ' '

Answer. I cannotanswer without examining the chart.

The chairman then gave Mr. Stone a note to Mr. Hassler, of the follow-
ing- tenor, as near as remembered, viz: requesting Mr. Hassler to permit
Mr. Stone to.examine the manuscript ‘cliart of tlie harbor of Now York.

The committee then adjourned, =~ o [Stone, page 42.

Nore (80.)

15. Question. Did you, as requested by the ‘ecmmittee, call on Mr,
Hassler, and present the note of the chairman ?



199

84 Rep. No. 170.

Answer. I did.

16. Question. What occurred ? , _
~ Answer. The interview was so disagreeable, that I would rather not
describe it, unlessit be insisted on by the committee, '
" The chairman therefore propounded to the committee the following ques-
tion : Shall Mr. Stone be required to state what occurred in his interview
with Mr, Hassler? and it was determined in the affirmative—Mr. Mallory,
Mr. Ayerigg, and Mr. Cushing, present, and voting.

The qucstion being again propounded to Mr. Stone, he answered as fol-’
Jows : S :
"1 went to Mr. Hassler’s office, and knocked at the door. A servant
showed me into his room, and asked me to sit down, and in a minute or
awo Mr. Hassler came in. ] then handed him Mr. Mallory’s letter. Mr,
H. read it, and immediately fell into a violent rage, and swore that I should
not see the map, neither should the committee have it. After much rude-
ness and violent langnage, both towards the committee and me, Mr. Farley
came in, and Mr. H. handed him the letter, After some further conversa-
tion, Lieutenant Page came in, and Mr., H. showed him the letter, and fur-
ther conversation ensued. -At length Mr. H. permitted me to examine the
map, which4 did ; and on my departure, he handed me a letter for the
chairman of the committee, which I delivered to Mr. Aycrigg. 'This letter
is annexed, and marked C, F. Mallory. ‘ ~ [Stone, page 43.

Nore (81.)

Wasmneron, May 30, 1842.

Sin : The unprovoked dnsu/t oflfered to me, by sending the engraver
Stone to me to inspect the work of the coast survey in the map of New
York, is too much, as well for the powers of the committee, as for the
feelings of an honest maq.

You know that the maps of the coast survey cannot be engraved but
in the office under my own inspection. You know that the map in ques-
tion is already cut up in plates, two of which are under the engraver’s
hands, nearly finished ; two others just beginning ; for two more the draw-
ing is nearly finished ; and two more are half finished drawings.

You know that the engraver Stone is in no way qualified to do such work,
nor that I could be made responsible for any of his doings.

- Hence you cannot otherwise but conclude that the measure you begin
is destructive to the work, therefore to the execution and expenses hither-
to incurred, therefore directly opposite to the aim professed by ‘the com-
mittee to favor the coast survey work.

No man can expect that I, who am answerable for the work, could be
compelled to give the final execution in the hands of a man in whom [
have not the slightest reason to have any confidence whatever.

I consider the sending of Stone to inspect my work, as he said first, as
«aan unmerited insult,and 1 am certain that every member of the com-
mmittee, placed in my situation, would consider it so.

With best respects and good wishes, your obedient servant,

F. R. HASSLER.

Hon, Fraxcis MarLrony, ‘ ‘ ,
Chairmanof the Commitiee on the Coast Survey.

[Page 47.
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NotE (82.)

I suppose Mr, Stone will have made his report upon his examination of
the manuscript map of New York, for which he has been sent to me in the:
name of the committee. [ Hassler, page 48..

Nore (83.)

12. The letter of Mr. Mallory, requesting me to give the map of New York
to Mr. Stone, fo examine, (please conshlt Johnson’s dictionary for the real
meaning of this word)—an operation which would require, of course, a
good mathematician, conversant with the principles and practice of the
works of the coast survey ; I felt very hard to be subjected to the exami-
nation of a man whom I know incompetent for thut task. Ieven told him
directly “ you are not capable to put this map upon copper;”’ he immedi--
ately answered “ I know that very well.”’

THE MAP WAS, HOWEVER, SIIOWN TO HIM IMMEDIATELY, in presence of
several assistants, and he measured it with a tiwo-foot rule, as if to order
the coffin for it of proper size. Those of my assistants who sere present
at the time, were as mnch displeased with the circumstance as myself, and:
I found it necessary to state on that occasion, a limit which I bad hopud
would not be stepped over; Stone himsell felt that he had overstepped
his lnits, [ Hassler..

Nore (84.)

4. Question. Is there any difliculty in procuring competent map en-
gravers in the United States? ‘

Answer. None.

5. Question. Do you know of any special superiority of German en-
gravers over those of the United States ? _ ‘

Answer. No; I consider the American workinen better, cleaner, and
more rapid. [ Stone, page 42.

\

, Nore (85.)

To 37 and 38 add: These are sufliciently explained as for the fact,
but it must be added here, that the speaking disreputably and inimically
against the coast survey work in Congress, occasions ignorant men in the:
country, who read these things, to luy impediments in the way of the work,
and to ill-treat us, which is a great loss to the work, and its economy.

[ Hussler, puge 50..
¥ 21, The attempt to find causes for change in my arrangement, by the
resolution of the last Congress session, and the present committee, has al-
ready caused a great damage. [ Hussler, page 55.

To 94 to 98, inclusive : These answers I consider as sell~evident, and
entirely of the domain of the science, in one respect, and of the decision of
the Goverment in another; I have said upon it what was to be said by
me, in its proper place, in my report of last December. If the work is not
carried on, with all the means that science dictates for its execution, #¢ s
worse than useless, and discredilnble. 1 consider mysell always bound
to such a course, ag I have hitherto pursued, and have found myself al-
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ways approved in this view, by those men bes! «ble to judge, and by those
in the proper stations to decide upon . [ Hassler, page 61.
To 120 add: But the constant persecution to which the work has been
exposed, and.especially now s, impede its progress very much ; there is a
damage now incurred by the propositions of the last Congress session, and
the present investigations, which have been occasioned by it, of positively
upwards of $50,000, in delay of the work, and accessories ; besides the dis-
couragement occasioned by it, in all those persons who are engaged in the
wonk, by their seeing their liberal exertions rewarded by throwing out sus-
picions against them, these occasion a still greater damage. The diseredit
thrown out in the public occasions impediments with the people in the
couutry, with whom we come in contact, they consider themselves equally
authorized to ill-treat us, which malkes the work difficult, and increases the
cxpenses beyond reason, to no good purpese, and subject to uncertainty.
[P. 64.] _ F. R. HASSLER.

Norz (86.).

Ta 50 an4:51 add: It must be remarked upon these articles that, the
putting me in jail at Mount Holly by a warrant of Judge Dayton, of T'ren-
ton, given upon the oath of a c¢lergyman of the name of Brown, who
swore his damage was over $200, because I had refused to pay, at first
presentation, instantly, a bill presented to me by a, so called, Judge Hay-
wood, for $25 damages, because I found it overrated and asked an impar-
tial estimate, to legitimate me to direct the payment to he made, (the ac-
counting officer being absent;) that such a cirenmstance, I say, T considered
as neither decent nor agreeable ; such acts go to the direct averthrow of the
work, the court concern following ; it cost both sides useless, but 1 had to
stand the disagreement, and the Treasury Department had to defend the
suit, which awarded the reverend Mr. Brown with-difficulty, as a highest
extreme, the $25 claimed, most of the jury voting first for $10, $15, or $20.
instead of the hundredth which he had sworn to. It was necessary to
stand this legal transaction in self-defence—thc documents upon it can be
exhibited.

At Yards the same impudence is now vepeated, damages asked of more
than double the value, and impudent letters written upon it, &c.

Such things not only cost money, but have a tendency to give appre-
hensions upon the safety of our station points, and signals, to the great an-
noyance of the work, : '

To 52 add: We have been obliged to make a special agreement witi
the owner of the land of the station next after Yards, te avoid difliculties it
possible, by a contract for the use of the land for three years.

[ Hassler, page 51.

Norr (87.)

“ We recommend to the engineers the greatest reserve in the means to be
employed to unmask the signals. - If it shall becoms indispensable to trim
or.cut.down certain trees, they should at first propose to treat with the
proprietors by mutual agreement, and to offer to,them & suitable indemnity ;
in cage of difficulty they should refer to the local administration,-and even,
1{ it be necessary, to the superior authorities.” (General orders for the con-
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duet of the French manqulatmu from “ Memoual du Depot de la Guerve,”
vol. 6, page 21.)

'lNéTI'i {88.)

4; ‘Question. What proportion of malmmeuts have you had made- or re-
paired at the office in Washington ?

Ahswer. I'have seldom Had any sextauts or olasseq repmred there; but
a large part of the drawing instruments have bﬂbl) made there, to the value
or cost of say $500 at any private establishment, that is, during- the whole
time I have.been in the survey. [iBlalce, page 40.
For expenses of the instrument malker’s shop, mclluhug the

compensation of the persous employed therein, and the cost

of tools and materials purchased for same - - $2,318 il
For compensation and expenses of the persons employed in
engraving the chart of the harbor of New York - - 2,011 4

[ Swift, page 28.

18. Question. What amount of work or repairs have you had'done in
the office here to instruments?

Answer, Nothing but the mounting of one telescope, which came fram
Europe without a stand, [ have had no difticuity in obtaining. repairs
elsewhere, if needed.

19. Questxou Should you think it necessary to'have a mechanician with
you in the field ?

Answer. To measure the base line it might be desirable ; not otllex wise.

- [ Blunt, page 23.

57. Question. Where are the instruments used by you repaucé

Answer, At different places, but generally at the office of the survey
here. '

. 58. Question. Have you had any difliculty in procuring repairs at other
laces ?

P Answer. T have scarcely ever had occasion for repairs ; 1 should think

not exceeding five dollars in amount since 1833, when I entered the sur-

vey. All my instruments are of European manufacture, They are good

instruments. [Ferguson, page 18.

108. Question. Cannot American engravers put on copper all map en-
graving which can he _put on paper? :

Answer. No. [ Hussler, page 11.

15. Question. What amount of repairs of instruments have you had
done at the office of the coast survey?

Answer. | cannot say.

16. Question. Haye you liad other repairs done elsewhere ; and if so, by
whom, and to what amount ?

Answer. I have had repairs done for our, or my, party, the last ye&r, to
the amount of forty or fifty dollars, by Mr. Moutandon, and by -George
Blunt, of New York, it having been convenient to have this done on the
spot there, [ Gedney, page 3.

102. Question. How many plates are now in the hands of the. engraver ?

Answer. Of actual copperplates, two.

103. Question. Do these contain the whole map you are now getting teady
for publication ? ' .
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Answer. No; the map of New York harbor will cover eightsuch plates..

104. Question, Why are not more preparing for publication ?

Answer. They are in work ; in a few days we can cut off a few moie..

105. Question. How many engravers have you in employ ? ,

Answer. Two; I would have more if I lhad the money.

106. Question. How long have these two heen employed, and at what
salary? :

AIELWer. Since last January or December ; one at $1,800, and the other
at $1,300, per annum,

107. Question. Where did you procure the copper for the above engrav-
ing, and where the engravers? ‘ .

Answer. The copperplates used were procured from Keim, in Philadel--
phia ; the engravers from Hamburg, because they were the best, and best
recommended. : ' ‘ (Hassler, p. 11.

A copperplate printing press has also been procured, which has been
cmployed hitherto, and will, also, for some time yet be employed, for the
necessary intermediate proof sheets, by which the gradual progress of the
work is successively tried and directed, with some improvements which:
will be added to it, 1t will then also serve for the ultilmate execution of the
final printing of the plates,

These operations require just as much the constant attention, and the
eye of the superintendent, as any other parts of the works of the survey
itself, therefore the whole must necessarily be carried on in the office of
the coast survey itself, by an appropriated establishment.

Proper time, care, and an adequate portion of the appropriation, must of
conrse be devoted to it, and much attention and time is required to pro-
cure the various materials, as copperplates, paper, and others, of that su-
perior quality, which can aloile be considered as satisfactory for a work of
the character which the coast survey shall, also in its outwards appear.
ance, present 1o the public. [1842-743, Doc. No, 28, p. 3.

When, in 1832, the coast survey began again, it was fonnd necessary
that an establishment should be in it: to enable to keep the instruments:
required in it,always in good repair, not only, but also to construct entirely
new ones ; for this a dividing engine was evidently required, as the neces-
sity to recur to any mechanician, not habituated to the wants of the coast
survey work, would never give results appropriated to our use, and keep
the work itself back by delays, which would be out of our control, and
very costly. , .

Therefore the acqnisition of such an engine was immediately authorized:
by the President, and in consequence it was ordered immediately, and
upon my plan of the modified construction, which T have just described.

Mt. Ttoughton, and Mr. Simms, whom he had in the mean time asso-
ciated with himself, received the order to that effect ; but Mr. Troughton
died before the engine was finished, and it ultimately arrived here in the-.
course of last summer, after a delay, which affords again a proof: that,.
when a work is to be done, requiring mathematical accuracy to a high de-
gree, and to an honorable useful result, the time to be consumed for it, can
1mpossibly be limited, as little as the extreme care and assiduity.

The engine is unique in its kind in this country, and of great value even
for the general progress of the art of the mechaunicians in this country, be--
sides the services the coast survey will derive from it. ' '

[1842-"43, Doc. No. 23, p. 4.
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Since then, the works. for the balances intended for the State Govern-
ments, have principally occupied the mechanical part of the establishment,.
the final adjustment of the dry capacity measures, of: half bushels, will, as
1 have stated there, be begun as soon as'the season will be favorable for
it, their mechanical execution is complete. .
[1842-43, Doc. No. 23, p. 5..

Nore (89.)

23. Question, Can good copper for engraving be procured in this country?

Answer. Yes. ‘ _

24. Question. Have you had any practice as an engraver ?

Answer. Yes.

25. Question. Can imnpressions be taken from a plate in an unfinished
state, to show the progress of the work ?

Answer. Yes.

26. Question. Can impressions be taken from the plates now engraving.
in the survey ?

Answer, Yes, without injury to them.

27, Question. How long will it take to {urnish the eight plates of the-
harbor of New York, with the present force, at the rate it now goeson?

Answer. I cannot state by conjecture. I should think about three years..

28. Question. Is it not possible to have the work done accurately and
more rapidly than at preseunt, if more hands were put on the work ?

Answer, Yes. [Blunt, page 23.

Nore (90.) .

The works of the coast survey have, since my report of 2d December of
last year, continued in all the different branches, with steadiness and assi-
dnity, the same as has always been habitual, on the part of every one en-
gaged in the work, notwithstanding the difficulties arising [rom the nature .
of the ground, and other causes, which have required increased attention,.
and from the intermittent fevers, which have more or less attacked every
party of the work at different times. This latter difficulty being local, and
well known to increase in proportion as the work proceeds southerly, will,
in a year or two, oblige to change the titne of the year to be used for the
field works, approaching it always nearer to the winter season; this will,
however, make but a slight difference in the general organization of the
work, the nature of the changes that may arise from this, or any other ac- .
cessary circumstances belonging to the detail administration of the work,
are so much less 1o be detailed hore,as they ate ouly prospective, there~
fore, as yet, undeterminable. .

The present organization of the work, being the sume as since many -
years, is of course fully known ; the grounds of it have been deduced in.
my numerous former propositions for the work, and the series of my yearly
reports ; it would therefore not be proper 4o dwell here again upon it.
| The tasks executed by the last summer’s works in the field, ara as fol-

ows: .

For the main triangulation: the extension of a more general scheme of

larger triangles southerly on both sides of the Delaware, over those that
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have been-made with the view, to topographical and hydrographical use,
and which' forms their final ‘element and tnion. T '

For the seconidary triangulation : to extend preliminary triangles over
the upper past of thie/Chesapeake, which will lead also to the discovery of
a proper locality for measuring the second principal base line, and to com-
plete the triangles about-both sides of Delaware bay, establish those up to
ihe neighborhood of the head of the tide.waters of the Delaware river,
about above Philadelphia, &e. .

The plane-table parties have filled up the greatest part of the ground
1now. intended to be surveyed on both sides of the Delaware, and in other
parts of New Jersey., _ ,

One of the naval parties has cofitinned the soundings in the Delaware,
parallel with the works of the topographical parties on its shores; the
other has been extending the soundings out of sight of land, in the quad-
rangle, which is formed between the coast and the parallels and longitudes
of Block island and Cape Henlopen, formiig the outer approaches of both
the New York harbor and the Delaware bay.

This investigation was carried out till to the Gulf stream, and in sound-
ings till 650 fathoms depth, keeping samples of the nature of .the bottom
below. The officer opurating in this work, expressed his full satisfaction
with ithe- methods indicated to him, the means he was provided with for
that purpose, and the results obtained. '

The consideration of the peculiarity of these works can alone mile them
appreciate, the nature of the ground over which they extend, the marshes
abounding on both shores of the river, and the great multitude, and varia-
bility of the channels, shoals, and other impediments, which the Delaware
presents, multiply in an equal proportion, the works and the difliculties of
them, thence the necessary care, assiduity, and exertions, for both the topo-
graphical and the naval parties in that part of the work.

It was of interest to find out the exact place, where the observations of
the transit of Vonus over the Sun, was observed in 1769, at what wasthen
called Cape Heulopeu; therefore, on my visit to that ricighborhood, I made
proper inquiry, and was very kindly shown the place by the oldest inhab-
itant of Lewiston, Mr. Rodney, {ormerly Senator for the State of Dela-
ware in Congress, who recollected it, from his having been at the tents of
the observers at the time, when he was about five years old.

This place was, therefore, determined by the topographical party ope-
rating in the neighborhood,'and the results for the astronomical position of
the place, will become comparable with that, which will result in time
from the present survey.

Ina great part of the early season the weather was very much averse
to the works; the fine ‘weather in the fall, though favorable for the works,
requiring no distant views,’was far less so to the works of the main trian-
gulation than its appearance would have led to expect ; the constant dense
fogs, particularly over the Delaware, which the greatest number of the
large -triangle sides, now ‘in operation, are crossing, caused considerable
loss of time. (Total description of the year’s work.)—1842-’43, Doc. No.
23, pp. 1, 2, and 3.
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To 111 and 112 : The principles of my action in this respect, are fully
cxposed already in my printed papers upon the coast survey, quoted be-
fore. The reduction, to any other measure, copsists ouly in the addition of
a constant logauthm as for instance, that for the yards; and even for the
miles, is given in:my.printed logarithmic and trigonometric tables. As all
the scales-of the maps are expressed by their fractional value, the distance
upon the maps can be ascertained in any measure whatsoever, and by that
means is really given in any measure whatsoever, which. is widely different
from the bad method so many mijles to the mch, which has no. regular
comparahle proportion. , [ Hassler; p. 63.

Norr (92.)

111, Question. Are the measures in the survey taken in French metres?
1[ so, why? '

Answer. Yes, because it is the only absolute standard ; but the results
are given in yards and metres both.

112. Question. 1n what parts of yards ?

Answer., In decimal parts only. [ Hussler, p. l‘>

65. Question. How are your distances measured?

Auswer. In French metres, It is not the standard of the country, but it
is the standard hest authenticated, and best known in geodelic operations.

ur standard is the Kuglish yard. The foot is the most common measure
used in this country, both for scientific and practical purposes. _

66. Question. Is the metre in common-use in this country in.any- wa;

Answer, No.

67. Question. Is it not as easy to convert yard measure .into metres as
metre measure into yards?

Answer. It is the same thing.

G8. Quesuon In that case, what benefit is there in having the work of ’
the survey in metres?

Answer. None but what I have given before.

69. Question. What is the standard used in the English survey ?

Answer. Either the English yard or foot. [ Ferguson, p. 18.

Nore (43.)

The answers to questions 69 till 74 must have been highly instructive
for the committee, as they offer much field for speculation without bottom.
The discussion upon the Newark bay map, requested so minutely from
Mr. Ferguson, shows evidently a high degree of research upon mathemati-
cal accuracy,and similar subjects,whlch exceeds itself again, when it comes
to determine the square miles covered by triangles who have but three cor-
ners, as well explained at the end of the article. [Hassler’s critigue on
Lhe examination by the commillee, dated January, 1843, p, 9.
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The following information respecting the wearing of the coast at Cape
May has beer received from Colonel T. Jones Yorke, the present member
of this. House from New Jersey.

Norz (94.)

House of REpnesexTarives U. S,
Washington City, D. C., February 15, 1843,

‘Dear Sir: In answer to your inguiries, “of the effect of the wash of
the ocean on the main land at Cape Island,” I now enclose you a copy of
the record kept at the Atlantic Hotel and Congress Hall, upon the island.
The Atlantic Hotel was built in 1804, and you will observe the record
shows the annual wear, with few cxceptions. The whole amount, however,
is shown for twenty-six years, which is 334 feet, being an average of
1230 feet annually—(the house was then moved.)

In'the years 1831 to 1834, inclusive, there was no record.

From 1835 to 1843, the measurement hias been made {rom Congress
Hall, (on a different site,) and embraces eight years: whole amouat, 76
feet—making an average of 94%% feet annually,

The whole amount of wash is 410 feet in 34 years,averaging 108 feet
per year.

If the years 1831 to 1834 were included, it would make the total great-
er, but perhaps would vary the average very little, if any. -

I am informed that the wash has changed within the last two years, and
has cut off ‘the point formed by the ocean and the Delaware bay; and is
now working into the bay, and cutting away the main land upon which’
the light-house stands, (which is about one-half of a mile within the bay ;)
and, further, that the beach is making above the light-house.

I hope these answers will be satisfactory; if not, I shall be pleased to.
give any further information in my knowledge.

Very truly, &c.
T. JONES YORKE.

Hon. Joux B. Aycrice,

House of Reps. United States.
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Effect of the wask of the Atlantic ocenn upon the main land at Cape
[sland, ascertained by measurement, of which a record has been kept.

Atlantic Hotel. Congress Hall.

Distance ) Distance

from the | Wash. | Average. from the| Wash. | Average.| Total

beach. beach. wash.
Year. ' Year.
Feet. Feot. Feet. Feet. Feet. Feet. Feet.
1804 - 334 : 1831
1805 to % No recjord.
1806 - 324 10 1834
1807 - 294 30 1835 - 540
1808 - 273 21 1836 - 528 12
1809 -1 267 6 1837 - 526 2
1810 - 266 1 1838 - 515 11
1812 - 256 10 1839
1816 - 225 31 to % 464 51
1817 - 210 15 1843
1818 - 204 6
1819 - | 186 16 76 | 9475
1820 - 180 8
1821 - 174 6
1827 - 64 110
1830 - - 64
26 years - - 334 | 12% |18 years - - 334 - 410
RECAPITULATION.

Wash opposite Atlantic Hotel, from 1304 to 1830, inclusive, be-

ing 26 years - - - - . - 334 feet.
Wash opposite Congress Hall, from 1835 to 1843, inclusive, be-
ing 8 years - - - - - - - 76
Total wash for 34 years - - - - 410 «
Average wash - - - - 10, feet per year.

The documents from which the above extracts are taken, being within
reach of all the members of the House, any individual can satisfly himself

(by referring to the originals) upon any point on which hé may entertain
a doubt.
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ORIGINAL CONTRACTS.

Treasury DepAnrMenT, June 20, 1842,

Sta : 1 have the honor to transmit the following communication, in an-
swer to the inquiries made in your letter of the 31st ultimo, in behalf of the
special committee “ on the coust survey.”’

First. Respecting * tho contract between the Governméut and F. R.
Hassler, superintendent of coast survey,’”” of which a copy is asked by the
committee, I beg leave respectfully to refer to the neccompanying papers,
(marked A, B, C, and D,) as containing all the information in possession of
the Department, in reference to the engagement of the services and the
terms on which Mr, Hassler undertook to perform the work,in the year
1816, and on its revival in 1832,

Second. In reference to the inquiry, % under what authority was Mr. F.
R. Hassler employed to make a set of measures for the United States ?”’ I
would respecttully refer the commnittee to the copy of a communicatiot,
herewith sent, from Mr. Secretary Ingham, under datc of the 30th of
April, 1831, (marked C,) by which it appears he wasemployed by the Treas-
ury Department, with the sanction of the President, to superintend the
wmanufacture of weights and measures for all the custom-houses of the
United States.

Third. In regard to the inquiry, * wheu was the work commenced, and
how much has been expended, ycarly, from its commencement up to the
present time, specifying the sums, to whom paid, and for what purpose ?*
it is to be remarked, in answer to the first branch of this inquiry, that
on the 29th of May, 1830, the Senate of the United States adopred a reso-
lution directing the Secretary of the Treasury “to cause a comparison to
be made of the standards of weight and measure now used at the princi-
pal custom-houses in the United States, and report to the Senate at the
ntext session of Congress.”” To comply with the requirements of this reso-
lution, it appears Mr. Secretary Ingham deemed it expedient to engage the
services of Mr. Hassler to make the necessary comparisons, as shown by
the accompanying copy of his letter to that gentleman, dated 12th June,
1830, (marked B,) and inviting himn to come on to Washington to perform
that duty. - To institute the comparisons mentioned, it becaine necessury
to require the collectors of the principal ports to forward their standards to
Washington, which occasioned some unavoidable delay in the commence-
ment of the work., The proper tests and comparisons were accordingly
made by Mr, Hassler, and the determined results were submitted to tho
Senate, in reports from the Department, under dates of the 8d of March,.
1831, and 20th June, 1832, which will be found in Senate documents, 2d
session of 21st Congress, 2d volume, document 74, and Exccutive docu-
ments, 1st session 22d Congress, volume 6, documont 299.

As the results of these comparisons exhibited serious discrepancies be-
tween the standards used at the respective ports, the Department gave di-
rections to Mr.  Hassler to superintend, in this city, the manufacture of
standard weights and ineasures for all the custom-houses. ‘I’hese direc-
tions werc given in April, 1831, but, as many arrangements had to be
made before the work of fabricating these standards could be properly en-
tered upon, such as the collection of materials and the prepuration of re-
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quisite machinery, some time elapsed before it went into complete opera-
tion. There is no data in the Department by which the precise time when
the work was commenced can be fixed.

In reply to so much of the second branch of the inquiry under considera-
tion as relates to the amount “ expended yearly, from its commencement,”
I beg leave to refer to the stutement prepared by the Register of the Treas-
ury, and transmitted to the committee on the 15th instant,in compliance
with the request of Mr. Aycrigg, a. member of the committee.

Fourth. As to the inquiry, “from what source or sources have the funds
thus used been derived ?’ 1 have to state that the funds have been derived
from the accruing revenue, under the authority believed to be given in the
21st section of the general collection act of the 2d of March, 1799,requiring
surveyors of the custons, from timeto time, and particularly on the first
Mondays in January and July,in each year, to examine and try the weights,
measures, and other instruments, used in ascertaining the duties on imports,
with standards, « to be provided by cach collector, ut the public expense,
for that purpose.”” The construction given by the Department to this pro-
vision of law seems to have been sauctioned by a special committee of
the House of Representatives, of which the Hon. Horace Binney, of Penn-
sylvania, was chainnan, as shown by their report, No, 132, vol. 1, second
session of the 23d Congress, which closes with the f(ollowing resolution,
which was adopted by the House :

“ Resolved, That it is highly expedicut that the Treasury Department
should complete, with as little delay as practicable, the fabrication of stand-
ards of weights and measures, for the sapply of the dillerent custom-houses
of the United States, upou the principles set forth in the reports of the Sec-
retary of the Treasury to the Senate on the 3d of March, 1831, und 20th
June, 1832.”

Both Houses of Congress subsequently sanctioned the source from which
the expeuditures were made, by a joint resolution of the 14th June, 1836,
directing the Secretary of the Treasury to finish a complete set. of all the
weights und measures adopted as stundards, for the respective States ; and
by the 7th section of the act © for the support of the military academy,’ &e.,
passed the 7th July, 1838, the Secretary of the Treasury is dirccted to
cause to be made, under the superintendence of Mr. Hassler, onc standard
balance for cach Stute,and, when completed, to be delivered to the respect-
ive Governors, for the use of each of the Stutes. :

Fifth. In regard to the inquiry, “how wmany complete scts of weights
and measures have been delivered to the ‘I'reasury Departiment, and how
have they been disposed of ?>’ 1 beg leave, iu auswer, to refer the commit-
tee to the statement herewith sent, (marked 1,) by which it will ‘be found
that two hundred and seven sets of large weights, forty-four sets of ounce
weights, and forty-onc yurd measures, have been delivered by Mr. Hassler
to the Department ; that, of the [ormer, there have been distributed to cus-
tom-houses and Siates, &c., oue hundred and nineteen, of the sccond
twenty-three, and of the latter thirty-four. _

Sixth. In respect to the inquiry, « when is it probable the work will be
finished ?”’ [ would remark, that the Depurtment is not possessed of such
information as to enable it to fix any precise time when the werk will be
finished ; but, as it is informed that the capacity weasures, and the balance
of the ounce weights and yards, huve been fabricated, and are now under-
going their final comparison, it is not supposed that much time will elapse
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before their final completion. It is nnderstood that the bulances designed
for the States are also in a state of forwardness. It is deemed proper to
observe, in conclusion, that it is not contemplated to furnish the respective
custom-houses with balances or ounce weights, they being designed for the
respective States alone.
I have the honor to he, very respect{ully, your obedient servant,
W. FORWARD,
Secretary of the Treasury.
Houn, F. MaLvory,
Chairman of Select Committee on Coast Survey.

Wasrivaroy, July 12, 1816.

-81r : Herewith I have the honor to deliver the more detailed articles of
the agreement between the Treasury Department and myself, relative to
the survey of the coast, as desired by the letter of the Sccretary of the
Treasusy, under the 5th instant,

‘You will judge if I have expressed myself clearly upon the subjects under
consideration, or not, and dispose, in consequence, as you find tnost proper.

I have the honor to be, with respect and esteem, sir, your most obedient,
humible servant,

F. R. ITASSLER.

e Jongs, Ksy.,

Treasury Departiment, IWashington City.

JArticles of engugement between the Trcasury Department of the United
States and F. B. Hussler, relutive tv the survey of the coast of the
United Slates.

A. Mr. Hassler engages to bestow all his time, labor, and attention, to
the work of the survey ; us well to make, himself, the principal part of the
general lurge triangulation, and the consequent calculations, as to superin-
tend and direct the establishment of the observatories, and the oflicers of
engineers, or naval officers, who will be euguged under bis orders, in the
detail parts of the work, and give them proper instructions to that effect,
aceording to the plan proposed by him, undor the 15th May, 1816,

B. He will, to that purpose, have the use of such iustruments and books
of the collection he has procured, or which are yet to be procured, for the
use in this work, us he may find uecessury for his objects, and give direc-
tions relative 1o those which are to be used by the oflicers under his direc-
tion,

C. Ue will be provided from the corps of engineers, on his application
to the general of suid corps, with the following assistanco to his own works,
or such part of the suine as he may deem necessury, uccording to eircums-
stances, viz: .

1. Two officers of engincers, topographical or others.

2, Some cadets of suid corps, in uumber according to the circumstances.

3. Twelve men of said corps, for the most part artificers, with corporal
or sergeant.

4. One large buggage wagon, with four horses, or two smaller ones, as
he may require, with the necessary drivers to them.
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5. Two saddle horses.. -

6. Tents for the accormmodation of himself, the above-mentioned otficers,
cadets, und men, and the shelter of the instruments.

7. The necessary field utensils, as well for the personal accommodatiott
of the company as for the works occurring, not comprehending Mr. Hass-
ler’s private equipment.

D. Under Mr. Hassler’s orders, the oflicer first iu rank accompanying
him will have the chief command of the above military assistance, and act
as treasurer upon the funds, which will be given to said oflicer to defray all
the expenses of a public nature oceurring or ordered by Mr. Hassler; and
-said officer will render account vpon these {unds to the Treasury Depart-
ment. *

E. The following are to be considered expenses of. a public nature, viz :

1. The keeping in order and securing from injury of the iustruments
belonging to the Govermment, their stands and boxes, and the fitting then
ap for use. :

2, Such additions to the collection of instrumeits and books as may be
found necessary by Mr. Hassler in the progress of the work, as well to
complete the colicction from time to time as to furnish a sufficient number
of them for the use of the detail surveyors.

3. The construction of the signals and signal lamps, and their attend-
ance and protection

4. The preparations of the stations, for the convenience of observatious,
and the securing of them for future utility.

5. The transport of the instruments and the baggage of the company.

6. All expenses consequent or relating to the keeping in order and
maintenamce of the military assistance stated in article 12,

7. All expenses for the estublishment of the permauvent or temporary
observatories, to be erected according to Mr. Hasslet’s plans.

8. The printing of blank formulas of journals and culculations, for the
detail surveyors, il such are found advantageous, us it is probable.

F. Mr. Hassler will receive, as compensation for his personal work in
‘the survey, his superintendence and direction of the whole, and all his pe-
sonal expenses cousequent thereof, the sum of five thousand dollars au-
nually, to be paid quarterly, on his drafts upon the ‘T'reasury Department,
5 otherwise. '

G. It is understood that the work shall not be carricd on in the form of
a bureau or office; but that Mr. Hassler hitnself, as well as the officers
under his direction, shall execute such work as devolves upon them, orare
ordered to them in the field, by defraying their own personal expenscs,
and at home in their private quarters. Therefore, no accounts will be ad-
mitted upon room hire, fire wood, stationery, or smaller drawing imple-
ments, not provided by the collection of the Government. The above-
mentioned compensation is to be considered compensating all his personal
expenses, in his absence from home, in the work of the survey, and the
items here mentioned, required for his personal use iu this work, exclu-
sive only of the oxpenses stated as of a public nature in article E.

H. The appointments to be made in future, to officers undertaking sep-
araté parts of the work, will be fixed so as to comprehend the same articles,
and to follow the same priuciples.

1. If, therefore, Mr. Hassler shall at any time require officers to work
wnder his direction in his quarters, it will be at his option, and entirely a
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matter of his private arrangement; otherwise, every officer is to be un-
derstood to execute his house work in his own quarters.

K. From these reghlations are excepted :

1. All expenditures relating to the use of vessels or shipping, for sound-
ings and the nautical part of the survey, for which proper arrangements
will be made in time by the Treasury Department, upon propositions to
this effect.

2. The clear exccuted copies of the maps and charts, either general or
special, which will be required by the proper authorities, or prepared for
publishing ; for which proper draughtsmen will be appointed, and paid
uccording to separate arrangements, to be made with men who may have
applied to such works with particular success.

3. All expenses and consequences of engraving, printing, publishing, or
executing such number of copies of the maps or charts as may be required
for this purpose, or desired by the Government, or the officers to whom it
may belong.

F. R, HASSLER.
Wasninaron, July 12,1816,

’ Treasury DepArTMENT, Jugust 3, 1816.

Sin: The correspondence and documents relative to your being enmploy-
ed as superintendent of the survey of the coasl, under the act of Congress
respecting that object, have been submitted to the President, and your ser-
vices are engaged, on the following terms:

1. The whole of your time, labor, talents, aud attentiou, shall be given
to the work, as well in relation to the superintendence of the duties to be
performed by military or naval officers and assistants, or by draughtsmen
and engineers, as in relation jo the parts of the work which are to be ex-
ecuted by yourselfl.

2. You willbe provided with competent assistance of officers and men,
from the corps of engineers and from the navy, with tents and field equip-
age, with baggage wagons and horses; and you will have the [ree use of
the public instruments and books, for the purposes of the survey.

3. The party of efficers, men, and assistants, accompanying you, will be
ordered to conform to your instructions ; und all the incidental expenses of
the survey, which are of a public nature, will be defrayed by the Govern-
ment; but your own personal expenses are to be defrayed by you, whether
you are employed at home or abroad.

4. Funds will be placed, from time to time, upon your requisition, in the
hands of the chief officer accompanying you, to Dbe disbursed, upon your
order, in the payment of the expenses of a public nature, and to be ac-
counted for by him at the Treasury once at least in every three months.

5. You will receive,in f{ull for all your services, a compensation at the.
rate of $3,000 perannum,and for your personal expenses an allowance at the
rate of $2,000 per annum, to commence ou the 18th day of June, 1816,
and to be paid quarterly at the Treasury, upon your drafts,

6. You will make frequent reports of your progress to this Department,
and deposite here all the surveys, drafts, uotes, charts, maps, journals, and
documents, in any wise belonging to the survey of the coast; and you will
return the public instruments and books to such place as shall be difected,
when they are no longer required for the business of the survey,
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7. If at any time it should be necessary to explain the nature and ex-
tent of your employment and engagement, your communications to this
Department, and particularly the articles submitted by you on the 12th
July, 1816, will be resorted to.

It only remains to repeat the President’s solicitude for a successful and
speedy execution of the great national work which is thus confided to you,
and to assure you of the esteem with which I am, sir, your most obedient
servant, '

A. J. DALLAS.

Mr. F. R. Hassver,

[ 7o the care of Robert Patlerson, Esq., Director of the Mint, Phila.)

Copy certified conformable 1o the original.
I, R. HASSLER.

Upon the urticles of ugrecanent belween the Treasury Departinent of (he
United States and I'. . Hassler, relutive to the survey of the coast of
the United Stales.

1. Mr. Hassler engagcs to undertake the direction of the survey of the
coast of the United States, &ccording to the law to that effect of 1807, and
the act to put the same in activity, passed in 1832, as well by performing
such of the principal parts of the same as will require his own personal
work, as by directing and superintending the work of such officers of the
army and navy, and also civil engineers, as will be appointed, upon his
recommendation, in the other parts, and the detail surveys, the determina-
tion of soundings, and such like.

2. He will, for that purpose, have the use and disposition, for himself
or his assistants, of the instruments and all other necessary implements,
books, &c., that have been procured in time for that purpose, and such
others as will be procured successively for the same use.

3. He will also be provided with the proper means of safe conveyance
of these instruments and other objects, either by land or by water, accord-
ing to the arrangements which he will make at proper times for that pur-

ose.
P 4. He will receive the assistauce of such officers, cadets, midshipmen, or
other men of the military or naval service, as will be appointed upon his
request, and who will be provided with all their necessary field equip-
ments, &e. .

5. All the assistants and men, military, naval, or civil, that will be ap-
pointed for this service, will be ordered to conform to his instructions and
directions, and, in case of their refusal, he will have the liberty to order
them to report for other services, or dismiss them.

6. He will have the sole and free disposition of the carriages or other
means of conveyance, and other objects or implements appertaining to the
equipments for this work.

7. He will be provided with tents for the instruments and for the ac-
commgdation of himself and his sssistants, with the necessary tools for pre-
paring stations, placing signals, and the other necessary works for the en-
campment on the stations, and mending implements, &ec., that might be in
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need of -it, the necessary means for signals, and for the preservation of the
stations of the survey.

8. One of the assistants will act as accountant for all public expenses
made upon the orders of Mr. Hassler, and will receive from the appropria-
tions made for the survey such sums, at different times, as shall be agreed
upon. . He will account for them, at stated times, to the Treasury Depart-
ment, for which service he will reccive a compensation. -

9. All drawing, plotting, execution of maps, or such like, will be done
by the assistants, upon Mr. Hassler’s orders, either in their private quar-
ters or in an office, as may be judged best adapted to the case ;. the office
expenses will.be paid by the accounting officer, on public account.

10. All the stationery needed in the work, as well for Mr. Hassler as
for any of the assistants, will be provided by the accounting officer,at pub-
lic expense, in the field or at home.

11. Officers or engineers, detailed out by Mr. Hassler for separate works,
of detail parts or others, will conform to the instructions which they will
receive from him upon their work ; they will be furnished with such in- .
struments, implements, and assistance, as he will direct ; and their expen-
ses of a public nature will be accounted with the accountant above stated.
They will report to Mr. Hassler, as he will direct ; for such works they will
receive adequate compensation,

12. Mr. Hassler will receive, for compensation of his services, $3,000
per annum, and in lieu of his private personal expenses $2,000 per annum,
to be paid together quarterly, upon his draft, bill, or otherwise, unless, in
the progress of the work, he should be obliged to make voyages at greater
distances, when an allowance, by the way of mileage, will be determined.

13. Mr. Hassler will be provided with an ostensible public paper, stat-
ing his employment, and the nature and object of the same, to support him
in his actions and transactions in any part of the country he may have to
go for the purpose of his work, to serve equally for his assistants and the

persons employed under him.
F. R. HASSLER,
WasgineToN Crry, August 6, 1832,

Instruments, implements, and assistance required.

1st. These cannot be very essentially different from what they were in
1817. In the present state of the instruments and their accessories, it will
be best to give them under detailed inventory, as stated in its place, to the
disposition of the chief of the work, to take the best advantage of them that -
they will afford, to have them put in as good order as possibls, and to:al-
low him to replace the missing accessories as best he can, . .

2d. The carriage made purposely for the transportation of the principal
instruments was sold, but is yet on hand, and can be made serviceable un.
til a new one may be constructed, which would most likely delay too long
at present. For the other parts of the transportation it will be easy.to get
@ Jersey wagon, as has been used before,

3d. Horses and harness it will be necessary to purchase—the first strong
and sure ; the sscond simple, but strong. The mode of transportation of the
nstruments by a proper carriage, made of a size exactly to serve as a box

.
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for them, and upon springs and thorough-braces, has besn found more se-
cure and economical for this country than the transportation by hand. It
admits, therefore, also, to reduce the number of laboring hands for the work
of the triangulation. _
4th. The whole party in the work must be supplied with the necessary
tents for their encampment in the field, and other necessary field equip-
ments, besides axes, pickaxes, spades, and other tools, required for the
placing of signals, preparing stations, and keeping every thing in good or-.
der. (I have even always such tools with me as are proper for keeping
the instruments in good order, and repairing lighter accidental damages.)
5th, It must be observed, that the proper provision and arrangement of
the accessories, and even the ease of an observer, are essential elements of
accurate observation, as well as attentive and intelligent assistants; both
favor the unimpeded and proper progress of the work, and are therefore
essentially economical. A defective state of these parts is very detrimental,
6th, It is expected that none of the chronometers will be in a serviceable
state ; that defect may be supplied by the loan of a second-pendulum clock
at West Point, (of Troughton’s arrangement,) made expressly for transport-
ation, which is hot expected to be in use there; even a cirenlar instrument
of Troughton’s, which is there, most likely in the same predicament, might
be borrowed with advantage for the secondary triangles mentioned in the
proper place. ‘
7th. The selection of the assistants, in officers or other able men, must of
course belgng to the chief of the work, who will recommend them, and
they will receive their appointments from the Department, but, if necessary,
removed upon the proposition of the chief of the work. For the present
first beginning, to execute the part stated for the immediate work, three
such persons will only be required, whom I wish to name, besides what
accidental help I shall have to call my son in for, on account of his ac-
quaintance with the former work.

8th. The number of laboring men will vary at different times. When
the base lines are measured, fifteen to twenty will be required for the sim-
ple triangulations, particularly that proposed at present in completion and
extension of the triangulation made in 1817. Six or seven may be suffi-
cient, besides the drivers for the carriages and what may be nceded for de-
tail triangulations, if they are undertaken simultaneously.-

9th. The best manner of getting this part of the assistance in laboring
men is to take them from the military, where they may be easily spared
from some garrison or other. Their habit and regulation of discipline, and
their being placed under the order of an officer, introduces much easier the
necessary regularity, and they stand for their conduct under propor regula-
tion. "

-10th. The pay and maintenance, in every respect, of the officers and-men
taken from the army and navy, is in all cases to be provided for and paid
by.the army corps to which they belong, or the navy in gencral, according
to the regulations in which they otherwise stand ; so, also, they will receive
all their equipments. They must, in general, be considered as coming to -
this gervice in the same manner as to any other in their line to which they

might be ordered.
: F. R. HASSLER."
W asninaToN Crry, August 6, 1832 .
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TreAsury DerasTmewT, Hupust 9, 1632,

8ix . With the President’s approbation, you have been appointed to,
make, under the superintendence of this Department, the survey of the
coast of the United States, direcled by the acts of the 10th February, 1817,
and 10th July, 1832, , .

The act last mentioned having authorized the employment of other per-
sons as well as those in the land and naval service, such assistants, of gither,
description, as may be necessary in the work, will be provided at your
request. o

Funds will be placed, from time to time, upow your requisition, in the
hands of one of your assistants, to be disbursed for such expenses of a pub-
lic nature as may be properly chargeable to the appropriation for the sur-
vey of the coast, and he will render his accounts, approved by you, quar-
terly, to the First Auditor. ' ;

Those expenses of the persons in the militar?r and naval service em-
ployed in the survey, which are chargeable té military and naval appropri. |
ations, will be defrayed by the officers of the respective Departments, and .
accounted for under the direction of those Departments. ,

You will receive, in full for all your services, a compensation at the rate
of $3,000 per anmun, and, for all your personal expenses, an allowance at
the rate of $1,500 per annum, payable quarterly, to commence on the.2d..
of August, 1832, you having been employed since that time in the neces-
sary arrangements of the instruments and other preparatory works. It is
to be understood, however, that you will still continue your services in the -
construction of weights and measures for the custom-houses, as far as may
be compatible with your duties in the coast survey, without any other comn-
pensation than what is allowed for the coast survey. -

In all other respects than those indicated by this letter, the terms and
nature of your employment will be the same as were fixed by the letter ad-
dressed to you by this Department on the 3d of August, 1816.

The plan of operations and methods formerly adopted by you in the
coast survey having been approved of, you will recommence and continue
the work in conformity with them, including such modifications as are sug-
gested in your rcport of the 6th instant.

I am, respectfully, your obedient servant,
LOUIS McLANE,
' Secretary of the Treasury.

F. R. Hassver, lsq.

Wasuingron Crry, Jugust 12, 1832,

Most Hoxonrep Sir: I have the honor to acknowledge the receipt of
your favor of the 9th instant, by which you are pleased, with the authoriza-
tion of the President, to give into my charge and direction the important
national work of the survey of the coast of the United States, with a com.
pensation of $3,000 annually for my services, and an annual allowance of
$1,500 for my personal expenses, to begin from the 2d instant.

I am too well aware of the great importance of the worl, its exigencies
and nature, and the magnitude of the task, not to appreciate duly the value
of the confidence you place in me by this trust. I shall call up all my
exertions to prove these feelings, by conducting the work in a manner as
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honorable as permanently useful to the country; for which it presents so
valuable means, that 1 feel highly honored by the occasion thus given to
me to contribute my exertions toward such an aim.

The diminution of the allowance for my personal expenses, {rom what they
had been rated at in my first appointment in 1816, is not such that within
the limits of such estimations, made beforchand, its effects could be distinetly
foreseen ; I could only say, that while I was in activity in this work in
1817, my annual expenses in my absence from home amounted to about
$2,000. What effect the now somewhat changed prices of things may
have in this respect is of course impossible to foretell ; therefore this is so
much less an objection with me, as in any case I am certain it is not the
intention of the Government to put me to pecuniary loss, and that, there-
fore, in case it should be found appropriate, this part may easily be modi-
fied to the exigency of unforeseen circumstances.

I shall also attend to the standarding of weights and measures, in which
I have hitherto been engaged. I have taken such arrangements as will
enable my assistant in it, Mr. Schmid, to prepare the works to the last
stage of their adjustment, which I shall then make myself next winter, after
my return from this year’s field work in the survey. His acquaintance
with the subject, and his practice in that part during his presence in all my
former operations, render him fully capable to the task ; and his work will
abridge mine 8o as to bring the necessity of my personal attendance within
such limits of time as will be compatible with my work in the survey.

With thanks for the honor of your confidence, I remain, with perfect
respect and esteem, most honored sir, your most obedient servant,

: F. R. HASSLER.
Hon. Louvis McLaxeg,
Secretary of the Treasury of the United States.
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ORIGIN AND HISTORY OF THE ATTACK OF MR.
CUSHING UPON THE COAST SURVEY, AND OF THE
SELECT COMMITTEE OF INVESTIGATION, OR EX-
AMINATION, UPON THE WORK.

1. The first occasion to the inimical move in Congress, was taken
from the proposition of Mr. King, from Georgia, to order the print-
ing of some maps by the Navy Department, of some southern har-
bors, surveyed (so said) by Lieut. Glynn, which the Navy Depart-
ment did doubt of being worth it.

2. Licut. Glynn had at that time, as before and since, visited
about the members of Congress and tho libraries, to preach up his
merits, and a plan of chronometric surveying, which had already
in 1832 been tried to be put up, in opposition to my plan, (I have
the copics) but which is actually incapable of giving a result in the
case, as well known in scicnce ; chronometers are good scamen’s
tools, but incapable of surveying, because they give no determina-
tion of distances, &c.

3. Licut. Glynn’s intermixture is proved by himself, by the ance-
dote, that, Mr. Everett having said in the course of his opinion, “he
could attribute the course of Mr. Cushing, ouly to a want of infor-
mation of what had been done, and to the promptings of some dis-
contented licutenant of the navy.”

Lieut. Glynn went to Mr. Everett, telling him that his statement
must have meant him ; to which Mr. Everett answered, “that he
had not known hiny, nor heard him mentioned before that time ;”
this of course unveiled Licut. Glynn’s co-operation, by his own con-
science,

4. The whole attack of Mr. Cushing was directed against me, per-
sonally ; his other discussions betrayed the most complete ignorance
of mathematical science,and of the work to which it was to be applied.
He used unbccoming cxpressions, against which many members of
Congress were so kind as to take my defenco in a gencrous way.
He betrayed it in a very low manner, by saying, after repeating a
call fora committee ; “if it should be found that no one but a Swiss

1
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could do the duty, he would waive his objection, and not till then.”
This is evidently too distinctly stating, that I should be cjected, if
it could be done, to leave the slightest doubt upon the case, that
private interested intention, without regard to public good, lay in
his motives.

5. In genecral, all the low and bad language which Mr. Cushing
used on the occasion, is the fullest proof of his complcete want of
decency, and respect for the assembly whom he addressed, and of
the fullest absence of all sclf-respect.

6. How Mr. Mallory could let himself be induced to be the cat’s-
paw of Mr. Cushing, who was himself already a mere cat’s-paw, is
only explainable by his not in the least understanding the subject,
and being made to believe that he could earn glory by helping Mr.
Cushing to pull down that public work, under his control or gui-
dance.

7. In the examinations of the committee, all the above proved it-
self still fuller, by the conduct of Mr. Cushing, who at that time
very soon was scconded by Mr. Aycrigg; Mr. Mallory, as chairman,
forgetting the dignity of his situation, to keep up decency in the
examination, to which I was subjected, in a form worse than cri-
minal, (for at least I, as attorney-general of the higher and supreme
courts in Swisscrland, did positively and strongly reprove the in-
ferior courts, when an examination of o criminal was not conduct-
ed with propriety and decorum, though none ever went so low down
in language as Mr. Cushing came with me in the commitice, with
the sufferance of Mr. Mallory.)

8. The following is the history, and some facts of my exami-
pation.

At the first meeting, Mr. Mallory began by saying to me: « We
know the respect due to age ; we know that you arc very industri-
ous.” T augured well from that; he and Mr. Ayerigg both suid then,
they were friendly to the work. Mr. Wise was present also, who
had already spoken friendly in Congress, and otherwise; a fow
questions only passed as such, otherwise only conversation, which,
if persisted in friendly, instead of what oceurred after, would have
been able to give all proper information upon any part of the work,
that might have been desired.

9. But, next day, were present Mr. Mallory and Mr. Aycrigg
only; when Mr., Cushing entered furiously, stretching his arms
over the table, around which we were all three sitting, loudly ex-
claiming, “You know, gentlemen, we have agreed that, unless
publications be made, we would vote for keeping back the appro-
priation.” This at once unveiled to me, that no objection to the
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appropriation was intended, as there was cvidently no time lost to
change any thing. '

10. Then, Mr..Cushing, turning his back to me, as he did du-
ring the whole three days’ examination, began in o vociferating
tone, to address me the questions in my examination up to about
No. 50 or 60.

The questions being set mixed, or unclear, I, of course, began
sometimes by wishing to separate them, clear them up, and explain-
ing, but Mr. Cushing, turning round to me in an angry tone, said
most generally, “that is argument, 1 will not that—-I want ¢ yes or
no,” which could of course convey no information to a man igno-
rant of the first clements of the subject he inquired into.

Often, when I began only to speak, at the first word he exclaim-
ed to his collengues, “ Always evasive answers, you see,” or other
offensive provocations.

11. 1 pass various questions, placed evidently only as catches, as
upon danger of fire, of fulsifications, &ec.; most of them arc con-
tained in the 120 guestions, which are recorded, and to which I
‘have since extended the answers.

This unbecoming turn of the examination occasioned me to write
a letter to Messrs. 11olines and Wise, complaining of the unbecom-
ing conduct towards me, and desiring their presence, as a check ;
both came the third day of my examination, but stuid only a short
time, Mr. Cushing always pushing his rough language, and im-
peaching my answers. I stated to them at last, “ Gentlemen, I will
answer you any question, but do not impench my answers, that I
do not admit.” Then, Mr. Mallory said to me, “take it easy”’—
while, however, he left full sway to Mr. Cushing’s angry and un-
becoming language to me; it appeared, however, Mr. Cushing
gave o little in, though his conduct was never what I could call
decent.

12. In the first meeting T was alone j in the two othors Captain
Swift, the accounting officer of the Coast Survey, was present; he,
after hoth examinwtions, on the return, acknowledged to all the
other assistnnts, accidentally present, that the examination, ques-
tions, &e., were evidently inimical, and they found it the sune,
as every man who has seen them.

13. After me, Captnin Swift, Messts. Ferguson, Blunt, Blake and
Page were examined, and, as 1 had expeeted, all treated with more
kindness ; for it scemed to be intended to hide the manner in which
I had been treated, and to gain their good will against me, if possi-
ble; this T had expected, and told beforehand to my assistants,
that it would be the case; for Mr. Mallory giving me in the first
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meeting the occasion to mention, that the trial of making me appear
a man difficult to live with, was idle, as every man whoever dealt
with me could state the contrary, he said, “it must not be so bad,
for all your aossistants like you.” 'Their examination I know no-
thing of.

14. The trial evidently made, repeatedly, to frighten or provoke
and irritate me, was a foolery, as I have no fear in my character.
That the appropriation would not be withheld, I said to my assis-
tants, because I said, it is not the question of saving money, but to
get the very money for the favorites of Mr. Cushing, and those
concerned. 'This proved itself fully by the fact, well known and
recorded for the public, in Mr. Cushing’s rising for it, and by the
very words he used.

15. I might have asked the questions to be given to me in writ-
ing, to answer them more leisurely ; but under the distrust which
Mr. Cushing showed, by the whole proceeding, I was willing to
leave him all the advantages which he might collect {from ready an-
swers, which I was just as able to give, provided he would consider
the truth, that he was only master of the questions, and that I was
so of the answers, as it is undeniable, but which he so completely
disregarded.

A member of Congress may claim the immunity to serutinize a
subject freely in the house, but he Aas no right to abuse, if he has
any thing to investigate.

16. The puerile questions, of how much time the Weight and
Measure work took of me, show evidently that they were prompted
by the desire of putting somebody for that alone, to distribute offices
in greater number, &c. It shows, that the task which I undertook,
to perform two works for one income, was considered as introducing
a bad habit, and not consonant with the genius which I have heard
advocated : to make room for as mony as possible, to give incores,
without regard to the work to Le done,

17. Mr. Mallory once took up my last report, upon which the
Committee was established, to go regularly in the order of its arti-
cles, but Mr. Cushing immediately broke through, continued his
disconnected random questions, and Mr. Mallory gave way to him.
Upon my answer to question 38, Mr. Cushing said, “Such reports
as you make, we make in an evening.” This was hardly worth
the smile of ridicule which I gave to it.

18. Upon my answer to question 56, Mr. Cushing bursted forth
with outstretched arms, “I know 500 men who can do it full as
well as you, that I cun lay my hand upon at once.” A smile at this
would have followed, if the next question had not made me lift the
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shoulders, as it showed that with all the French, and other publi-
cations, which Mr. Cushing quoted in Congress, as on hand o be
learnt from, the knowing to rcad, and the understanding the sub-
ject read upon, were so very far away from one another.

19. The object of question 58, is one of the complaints put up in
the most unjust manner; I am obliged to remark upon that: Tam
promised in my contract with government, assistants ; thesc to select
I have the proper liberty, by my second agreement of 1832, But
with the best wishes, and selections, as was naturally to be expected
for a work so entircly new in the country, I must instruct them al-
ways, so as I answered, “as much as they will admit;” but the
less instructed being also those who are the least prone to ask for
information, and to learn, it appears as if some one had complain-
ed, that I did not act cnough the schoolmaster with him, to get
ultimately after much trouble the answer, habitual in that case;
“QOh, that I knew long ago!” when he even did not understand it
yet, as any man who has, as I have, been engaged in teaching,
may know, as well as I. In short, the accusation s false.

20. Still, I might add, that I contracted with the government for
my work, the capacity to which is one of the results of my know-
ledge, acquired at my father's and mmy expense, and assiduous
study of many years; to this my knowledge itself, the government
has no right, having not paid for it, nor has any of my assistants, it
is my private property ; whatever of it I may be willing to give, is
my liberal gift, which should be excrcised only towards the deserv-
ing, and which such e man will duly acknowledge, as actually
some of my assistants do. The right of the government goes, strict-
ly speaking, only upon my work, as results of my knowledge in
that branch ; so it is econsidered all over Europe; thus Mr. Bessel
expressed himself in his review of my Coast Survey papers—“ Mr.
Hassler gives us also his means,” as a distinction {rom others.

21. The most of the questions testify by themselves to the incapa-
city of the questioner, and to his desire to (what was called) ¢ stump
me:” sec questions 63, 64, 66—706. All that relates in any way to
the actual work, I had explained in full at other places; the most
remarkable defeat of their questions was, when thinking to find me
not able to answer, exactly, the time of my going to the field work,
and rcturning here, every year, since 1832. I could indicate the
hour, and half hour, of my departure and arrival in every year;
upon which Mr. Mallory was himself obliged to lawugh ot Mr. Ay-
crigg, who had proposed the question, in high hopes of a catch, if
it was in any way reflected. .

When, by mere conversation at the beginning with Mr. Aycrigg,
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I stated to him, that I had even to reduce the zine from the ore in
the beginning, Mr. Cushing bursted out at once, “ You might just
as well have an iron mine, too.” What reproach should that con-
vey? What reasonable aim could there be in it 2

22. When the three members present appeared to consider no-
thing as work of mine, except my part of the work in the field, 1
observed, that the administration of the whole business, ordering
and distributing of the works, &c., gave considerable work, Mr.
Cushing turned round to me, speaking violently in my face, “ What
administration have you?" Nearer to enter into the subject with a
man, who could not see that a work requiring scientific and mecha-
nical operations of all kinds, and the guidance of a considerable
number of men, of very different qualifications and dispositions,
must necessarily have even a considerable administration coneern,
was altogether useless, therefore, this was not answered in any
way. Of the amount of this administration, the 17 or 18 volumncs of
my manuscript Documents give fully sufficient proofs.

23. Let it be enough of samples of politeness, good manners, and
sagacious, wisc investigation, with only the remark, that my assis-
tants were all highly scandalized at it. Upon me it made n painful
effect, which has now vanished.

When I, thercfore, was dismissed and my assistants also, it should
have been hoped, that the three inquisitive members of the Com-
mittee had become wise, and over wise in the subject, but mis-
taken ! !

24. Mr. Mallory directed to me an undertaker in engraving, Mr.
Stone, to ezamine (consult the dictionary upon the meaning of the
word and its sequels,) my map of New York in MS. 'This man I
and my assistunts knew too well, to be inimical to my engraving
arrangement ; however to him, of course, the map was shown; but I
told him directly he was not able to put this map of mine
upon copper, to which he had to confess—¢ I know that very well ;"
he measured the map with a foot rule, like an undertaker, to make a
coffin for a dead body ; while there is upon one square foot of it
positively more work than upon two square yards of the most full
map ever given out under his name, and I have not any confidence
in him; he is, in fact, no actual engraver; besides that, there is
much of the map done, and in a far superior style. It would he as
uneconomical, as improper and unreasonable, that an intermediate
engraving undertaker should be between me and the man who
must work always positively under my instruction.

25. 'T'his occasioned e to write to Mr. Mallory, that the sending
of such a man, to ezamine my work, is an unprovoked insulil,
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stating my reason, which would certainly be considered so by any
member of the committee, if it had been done to him.

Mr. Mallory, to whom I sent shortly after the first skotch of the
questions of my examination, sent me word by the messenger who
returned them, that this my letter spoiled all, &e.; if they choose to
step out in the public with that, I wn ready to meet them, but they
and Stonc both do best to let it rest.

26. As the wish of the commitlee, to show him the map, was cxe-
cuted, notwithstanding ke had seen it before already, all the com-
mittee could claim was done ; and I had, as a private honest man,
the right to complain, when a man was sent to me whom, in my
opinion, I did not find admissible under circumstances so highly
obnoxious.

27. Tt appears evidently, that the harvest of faults desired to be
found with me, was not satisfactory in the Coast Survey researches;
therefore, the committee took hold of my works, for the establish-
ment of uniform Standards of Weight and Mcasuro for the Union.
Mr. Mallory sent me word not to go away, that I would be called to
be examined upon that work also !

28. As Mr. Mallory left for Norfoll, Mr. Ayerigg wrote to me
under the 9th of June, o letter, calling me up, forthwith to give a
concise account of my works in that line, without referring to any
of my former reports ; the style of it being too far from what,
in old frec Switzerland, would be considercd becoming in public
business, it presented a sample of style new to me; but I answered
it by a full, still very abridged report, dated 29th June last.

29. Nobody will doubt, that if thosec members of the committee,
who proposed to themselves to fight to destroy the work, had, instead
of the blind passions and interested action, actually intended to
make themselves acquainted with the subject, they would have
begun, as Mr. Woodbury did when the Coast Survey came under
him'in the Navy Department, that is, by reading first all that was
printed upon it; he, thercfore, then also took the right and just
course at once,

On the contrary, Mr. Cushing positively declined all refercnce to
documents, as did after also Mr. Ayerigg; even when Mr. Mallory
tried to lead the questions of Mr. Cushing, by those proposed to me
by his resolution, as answered in my report of 3d December last.
Mr. Cushing rejected it.

31. Messrs. Wise and Holmes, evidently disproving the course
taken by Messrs, Cushing and Ayecrigg, to whom ,Mr. Mallory gave
way, kept away from the committee, expecting that the part of the
committee which aimed at the majority, by involving Mr. Mallory,
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should some day or other make an exposition of what conclusion
they would come to; but nothing yet came out from them; Ihope
they abandon further persecution.

32. However, every part of my work being grounded upon laws,
and my positive contract with the government, they cannot propose
insinuations to any actual effect, &c.; if a law should be proposed,
the sense of Congress will have to discuss it, and truth will come
out.

33. Accounts were called in from the Treasury Department for
every penny since 1807, which have occupied and confused a clerk
in the Treasury Department, to take out of the Documents, since
last January, and will still more confuse the Committee, which is
not in any way in the case of drawing correct conclusions from
them.

34. This whole attack of Mr. Cushing with its consequences has,
taking all together, cost one whole year of my work in the Coast
Survey, and disturbed all the other works very much ; the cost of
this move is, therefore, of considerable consequences in respect to
money ; but that is trifling in comparison to the harm it has done to
the work in general, which to discuss is not here the place. But it
may be observed, that this Survey work can never be, for the chief,
a money concern of any moment, nor that the pushing to making
the work, with a view to making money, can possibly give an
honorable result.

36, The Committee wns evidently in the position of a coroner’s
jury, which ought to have inquired into its subject, by direct per-
sonal inspection of the office, in which the work is established; I
requested this repeatedly in writing, and verbally, but could never
obtain it; so, no actual investigation was ever made there. Mr.
Holmes made a short visit, Mr. Wise came several times ; both in a
friendly way, but the other three principally active members paid
no attention to the office, where every thing could have been shown
and easily explained.

36. It must strike any observer, that these ways of interrupting
the Coast Survey, occasion a great deal of writing, that might well
be spared, and which unfortunately takes away my own personal
time, which is so much required for every-branch of the work.
Therefrom has arisen, that the primary triangulation has remained
behind the secondary, by which this becomes a preliminary or re-
connoitering work, which, by the nature of it, must be subject to
change of form in its application, by which there is a damage done,
even prospective, hy doubling the calculations in future. 'There is
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no remedying o that consequence, because mathematical principles
decide peremptorily, and without appeal or cavil.

37. It cannot escape the most superficial observation, that these
interruptions are very costly, because, during the time which the
subjects are discussed, the compensations and the current expenses
of the whole cstablishment go on, as well as if the time were em-
ployed in the work, which of course cannot possibly go on with
equal success, during the time that these impediments last, and en-
gross the attention, and absorb to a great degree the labor of all the

persons engaged in the work,
F. R. HASSLER.
Pinehill, 21st Decamber, 1842



Notice of the Impediments and Delays which the Survey of the
Coust has encountered previous to 1842.

1. When, in 1816, I had agreed with Mr. Dallas, Secretary of the
Treasury, about arrangements for the funds to be given to Major
Abert, the then accounting officer for the Coast Survey, Mr. Dallas
resigned immediately after, and Mr. Crawford, succceding in the
Treasury Department, refused the funds ; this occasioned that T had
to wait, to move the instruments from Philadelphia to Newark, New
Jersey, where they were to be used, until I had money of my own
to pay the expenses myself.

2. In the spring of 1817, a similar occurrence made again,
that I had to start upon my own means. Mr. Crawford all that
year answered none of my letters requiring dispositions, by which
arrangements were lost which would have helped the work a great

“deal.

3. In the Senate, session 1817, °18, a proposition was made, and
passed both houses, the representative unobserved even, limiting the
law to the sole employment of naval and military officers, which,
by abolishing my connection with the work, broke up the work !
The attempt then made by the Navy Department, under the direc-
tion of four divisions of the navy, occasioned the expenditure of se-
veral hundred thousand dollars, but produced no work that dared to
be shown or honorably exhibited. Witness, and other proofs, to
these facts are yet producible. ,

4. When the law for the Coast Survey was renewed in 1832, the
influence of navy officers, who had joined to advocate a so called
chronometric survey plan, occasioned such circumstances as wore
expected to brenk up the agrecement with me, dirccted by the Presi-
dent, which delayed the agreement ; when it was concluded it was
set up, that no advance of money could be given to me, without the
special permission of the President, just then absent.

I vanquished that by asking only the proper papers, and with
them, as proof of my position, I got personal credit in the Bank of
the United States, in Philadelphia, for $3000, with which I began
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the work again at my expense ; after two months, upon sending in
accounts, I got a check upon the United States Bank at New York.

b. In 1838, a proposition was started to establish a committee to
regulate the work, to be composed of a Naval Commodore, the
chief of the Topographical Departinent, and the under Secretary of
the Treasury. I soid immediately that T could not work under such
circumstances, because the committee could not possibly direct me in
the work, and I had no time to lead the committee. A trial, by my
meeting the naval and engineer officers who were to be the mem-
bers of the committee, which lasted but about an hour, showed by
their disagreeing in principles, the inapplicability of the committee,
and it was of course dropped.

6. In the mean time I could never get either a hearing or an
answer upon my letters from Mr, Taney, then Secretary of the
Treasury, and the Coast Survey was transferred to the Navy De-
partment, where 1 knew it could not prosper, and said so imme-
diately to the President, who promised me his protection, when I
informed him of that, but the sequel proved me in the right.

7. In 1834, a violent attack was made against the accounts of the
Coast Survey, my competence in doing what was required for the
worlk, &c., and I was charged unjustly with payments of expenses
of coming from the field work to Washington.

This was carried on under the name of Amos Kendall, Auditor,
who having before already pnssed the accouut, turned upon his
heels, and served as cat’s-paw in the trial to subvert the work.

8. By wrong application of the funds of the Const Survey in the
Navy Department, the amount of appropriation had beecn reduced
below the necessary means to go out to the field work in 1835 ; it
took some time to obtain tho return ; besides that Mr. Dickerson, the
then Secretary of the Navy, took a decidedly inimical turn; in di-
rect change of the very fine manner in which he had defended the
work in 1818,

9. The documents of 1835 show how much of my cxertions of
this year was still wasted upon the discussion of the difficulties rais-
ed, until T obteined from the President the re-transfer of the work
under the Treasury Department, then in the hands of Mr. Wood-
bury, at the same time the works upon the Weight and Measure
Standards were discussed, planned and begun.

10. Through 1836 shows itself the influence of all the preceding
statc of disturbunce; the inability to pursue certain parts of the
work, on that account, occasioned to pursue that year only the
means of junction of the Maryland Survey, with the Coast Survey.

11. The little bickerings in journals, newspapers and insinua-
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tions from various sides, that always go on, produced only disagreeu-
ble feelings, but the former experiences had of course occasioned
precautions to be taken, in all measures and arrangements, which
had a bad cffect upon the celerity of the progress, which would
otherwise hiave been possible.

12. Tt appears that the credit acquired by the work in this inter-
val of half peace, was not to be suffered unmolested. Mr. Cushing
rose as champion of a new tournament, which is now playing.

13. This constant persecution, and the groundless reproaches,
heaped upon a work of science, and public utility for the country,
which is universally acknowledged to go on in the best manner pos-
sible, to the complete success of the results aimed at, becomes ulti-
mately discreditable. It would be a bad and painful result, if the
ignorance and jealousy of a private few should be able to produce
a national harm and disgrace, by Congress being once more misled
to espouse them.

F. R. HASSLER.
Station, Pinehall, V. J., 218t December, 1842.



Hovuse oF REPRESENTATIVES,
Commiltee on Naval A ffuirs, Feb. 25, 1828..

Str: The House has directed the Committee on Naval Affairs to in-
quire into the expediency of carryiug into effect the provisions of the act
to provide for surveying the coasts of the United States, approved Febru-
ary 10, 1807. o ' ' ' , o

I am instructed by the comunittee to ask of your Department informa-
tion on the following points : ' R

1. What maps and charts of the coast of the United States the Gov-
ernment possesses ; by whom and when the surveys were made, so far as
these and other facts connected with these maps, charts, ahd surveys, can
be given without injury to the public service ; and what progress has been
made in or toward the survey contemplated by the act referred to ? -

2. Whether, in the opinion of the Department, such survey ought to be
made ; and if so, what further, if any, powers are deemed necessary to-its
due execution ? . oo

3. The best plan of making it; the instruments on hand to make it; the
instruments, and their cost, necessary to be procured ; and the appropria-
tions deemed necessary to the work, in the whole,and for the current year.

"1 would add, that the coramittee, in calling your attention to these par-
ticulars, do not desire to limit you to them, but solicit the fullest informa-
tion on the whole subject referred to them. : ‘

With perfect esteem, I am, sir, your humble servant,
‘ ' MICHAEL HOFFMAN.

Hon. Samuzs L. SouTHARD,
: Secrelary of the Navy.

' Navy DerartMmenT, April 14, 1828,

- 81 : 1 have had the honor to receive your letter, making certain inqui- .
ries respecting ¢ the expediency of carrying into effect the provisions of
the law to provide for surveying the coasts-of the United States, approved
10th February, 1807, and respectfully 'submit my answers, in the order
in which the questions are propounded. ;

1. «“ What maps and charts of the coasts of the United States the Gov-
ernment possesses ; by whom and when the surveys were made, so far as’
these and other facts connected with these maps, charts, and $urveys, can
be given without injury to the public service ?” o :

The enclosed papers, A and B, furnish lists of the maps and charts in
the offices of Navy Commissioners and Engineer department. In addi-
tion to-these, there have been made, within the Jast three years, surveys of
the harbors.of Baltimore, Charleston, Savannah, Brunswick, and Beau-
fort, under the direction of the Navy Department, and by authority of res-
olutions and laws of Congress. They furnish the materials for charts and
maps of those harbors;, which will exhibit the depth of water, particularly
on the bars at their entrances, and their fitness for naval purposes.

Of the whole of the maps and charts in'possession of the Government,
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it may be remarked, that they do not furnish a satisfactory survey of the
coast, for the following reasons : ’

1. They exhibit detached parts, uncounected with each other; .

2. Are generally confined to the shores, and do not extend sufficiently
far into the ocean : )

3. Were many of them made by incompetent men, with incompetent
means; S

4. They were govered by no fixed and certain principles or guides, in
ascertaining the latitude and longitude of the principal points and positions ;

5. They do not embrace the whole coast. _

For these and other reasons, they are unsafe; and, in many instances,
nseless and pernicious. ' '

2d. “ What progress has ‘been made in or towards the survey contem-
plated by the act referred to ?” '

The law was passed on the 10th February, 1807, under the auspices of
the then President Jefferson. Immediately after its passage, he directed
Mr. Gallatin, the Secretary of the Treasury, to make the proper inguiries
into the best mode of executing it. Communications were made by him
to several of our most scientific citizens ; and their views having been ob-
tained, and submitted to a commission of scientific men, a plan was adopt-
ed in July, 1807.

To execute this plan, it was necessary to procure from Europe a variety
of mathematical insiruments, especially those which were required for one
or more observatories, which formed one of its lecading and prominent ob-
jects. An agent, Mr. Hassler, whose views upon the subject had been
adopted by Mr. Jefferson and Mr. Gallatin, was sent to Europe by Presi-
dent Madison, in 1811, and he procured the instruments, a list of which is
enclosed, marked C. You will perceive that a portion of these instrn-
ments was designed for use in the observatories, and are without value for
any other purpose; their cost was about $17,167 61. But little use has
been made of them, and they are now chiefly in good order, under the
care and in the office of the Engineers, attached to the War Department.

The sum of $29,720 57, of the original appropriation, was carried to
the surplus fund on the 31st December, 1814, and reappropriated on the
18th April, 1816, (vol. 6, page 57,) which enabled the Executive to direct
the survey to be commenced. It was accordingly commenced in the fall
of 1816, under contract with Mr. Hassler, and was terminated by the act
of 14th April, 1818. For both the plan, and extent of the work done un-
der it, I beg to refer.you to reports of Mr. Hassler. It would net be prac-
ticable to condense them to any nseful extent, nor could it be profitable to
attempt it. It may be sufficient to remark, that the time during which he
was employed, and the speedy repeal of the law, did not permit him to
exhibit practical results in such a way as to enable the public to test the fit-
ness of his plan 8y them ; nor to execute any part of the work, so as to
present a complete survey or chart of any portion of the coast,

It is believed, however, that he accomplished all that was possible, within
a short.period, and that his observations and work will be useful when the
survey shall be resumed. I would respectfully refer you to papers pub-
lished by him in 1824, « on various subjects connecte(f, with the survey of
the coast of the United States,” to be found in the 2d volume of the Amieri-

can Philosophical Transactions, and also, it is presumed, in the library of
Congress. ‘ :
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3d. ¢ Whether, in the opinion of the Department, such survey ought to
be made ?”’

Upon this point, no doubt is entertuined. It is called for by regard to
our commerclal and naval interests, and to our means of national defence.
1 do not understand that you require a statement, in detail, of the reasons
for this opinion. They will readily suggest themselves to every mind.

4th. “ What further, if any, powers are deemed necessary to its due exe-
cution ?”’

I do not suppose that any further or othier powers are necessary, than
those given by the law of 1807, with an appropriation adequate to the
object. 'The work being authorized, it will be the duty of the Executive
to see that it is executed in the best manner which the pecuniary and scien:
tific means within the control of the Government will permit.

5th. “'T'he best plan for making it.”’ h

The plan under which the survey was commenced, in 1816, was adopted,
after prudent deliberation, and by intelligent men, perfectly acquainted with
the state of science in this country at the time. Since that period, much
has been added to the acquirements and skill of many of our citizens, but
especially of our officers, to whom duties of this kind would be praperly
assigned. Several other plans have been proposed, but I am not prepared
to express a decided opinion which should he adopted ; and beg to sug-
gest to you, that a decision on this point should be the result of deliberate
investigation by the Executive, to whom the execution of the law would
be intrusted. * In the performance of the work, under any plan, officers of
the army and navy would afford assistance, and thus diminish the expense.
But it is proper to add my conviction, that it never can be perfectly and
satisfactorily done, without the aid of an observatory. :

6th. “The instruments on hand to execute it.”’

Paper D furnishes an answer to this inquiry.

7th. * The instruments, and their cost, necessary to be procured.”

" These must necessarily depend upon the plan which shall be adopted ;
and, therefore, a safe list cannot, at this time, be furnished. It is probable
that their cost, and the expense of procuring them, will not be less than four
or five'thousand dollars. Should you still wish lists under the different
plans which have been suggested, I will attempt to furnish thom in'a few
days.

gth. “'I'he appropriations deemed necessary foy the work, in the whole,
and for the current year.,”” | 0

It is g work of great labor, and of long cgutinuance. In attempting to
estimate its cost, with the present lights upon the subject, there would he
much more danger of misleading than of directing the judgmept.

The cost of an observatory, of the necessary instrumnents, and the pay
of the officers employed, would be the principal items. For the first, |
would respectfully refer you to an estimate furnished by the Department
of War, in a communication to Congress, on the 6th of March, 1826;
and would only remark, that I believe the expenditure, both for its erection
and support, may be made somowhat less than the estimate. The pay of
the officers employed will create a comparatively small burden on the
"Treasury, as they are already in the service, and will be detached from
other duties to execnte this.
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An appropriation of thirty thousand dollars, for this year, would be
amply sufficient.
I am, very respecuully, &e. : :
SAMUEL L, SOUTHARD
Hon. MicuarL Horrmay,
Ghairman of the Committee on Naval ﬂﬁ'azrs,
House of Representalives.



" [From the North American Review of April, 1842, p. 446 ef2¢g.]

ARrt. VIII.—Letter from the Secretary qf the ﬁeasury, transmitling
a report of F. R. Hassler, Superintendent qf éhe Coast Survey, show.
ing the progress made thercin up lo the present time. (Doc. No. 28,
f{iause of Representatives, (Treasury Department,) 37th Congress,
2d session.

By this valuable communication, as well as by information, reaching us
from various sources, we are warned that the great public work of the
survey of the coast is in danger of being again abandoned, or, what we
should regard as still more unfortunate, of being superseded by some other
plan of operations, -

In a former number* we presented a concise view of the nature of geo-

" desical operations, and of the principles upon which they are based. The
remarks there made upon the subject we conceived were sufficient to show
the futility of any scheme for arriving at the perfect knowledge of any
extensive portion of the earth’s surface, for constructing & map, or cor-
rectly determining and connecting a number of distant situations, by any
other rules of procedure than those which the science of geodesia pre-
scribes. They also afforded some data for a comparison between the
American survey, as far as it had then proceeded, and similar works in
Europe ; such as, whether applied to-the progress or the character of the
work, might wel] gratify national pride. Our present purpose is to submit
a few remarks, not of a character to interest the scientific reader, but de-
signed rather to arrest the attention of men, who being necessarily un-
informed upon matters of strict science, are nevertheless called upon in
their high places to exercise judgment, and exert authority, upon ques.
tions.in which the highest science is involved. It is our present aim to
secure a clear and impartial investigation ; td correct misrepresentations;
to.counteract the designs of scheming speculators; to defeat, if necessary,
the instigations of ill will; and to uphold the scientific reputation of the
country, which is in some measure dependent upon the successful prose-
cution of this great national undertaking. _

The question first in importance with regard to the coast survey is,
whether any other mode can be adopted—this mode having for its object
the greatest amount of useful information, in the shortest time, and at the
least expense. In discussing this question, so much has been said, and is
‘still urged, concerning the use of chronometers, and the substitution of
them for the present system of triangulation, that it seems worth while to
say a word upon this subject, premising, that the serious consideration we
here give to it does not arise from any idea of the value attached to such
a suggestion in the minds of scientific men.

The chronometer in the hands of modern artists has, it is true, attained .
a degree of excellence which admirably adapts it to the general purposes

¢ Bee North American Review, vol. XLII, p. 75 ef seg.
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of navigation, and supplies to seamen the most®useful means of solving
the problem of longitude. Still itis far too imperfect an instrument to be
relied on implicitly.. It possesses an inherent and constant ligthility to
error; and although its accuracy may be preserved through any short pe-
riod, this liability is so multiplied by nme, and the chances of uccident, as
to deprive even those which are most carefully constructed of all claim to
perfect confidence. In®cases where their use is indispensable, as in de-
tached and local surveysgin the cursory examination of distant and inhos-
pitable regions, or in carrying a chain of longitudes around the globe,
and. generally where strict and careful measurement is for any reason
forbidden, their imperfection is in some meusure remedied by numbers.
Acting as checks npoun each other, the xmoun of error is reduced, and
the observes is enabled to fix, with u degree of precision sufficient for the
secyrity of ordinary navigation, the simple positiou of certain points and
headlantls. This, however, is regarded only as the palliation of an evil;
the evil itself is fundamental, and admits of no complete remedy. .

In determining differences of time hetween meridians widely separated,
chropometers have sowetimes proved renarkably successful, and have
exhibited results of surprising accuracy. The reverse of this proves to
be.the case in the adjustinent of minor differences, where the essential
defects of the instrument are particularly displayed. ‘There is no space,
however small, of perceptible magnitude, which may not be submitted to
trigonometrical measurement ; but it will be readily understood, that there
are points, at minute distances asunder, between which no difference of
local time can be estimated. If it be asserted, which we are by no means
prepared to admit, that such distances are unimportant in a geographical
view, it will appear that they are of the highest topographical value when
we come to. consider the character of our Southern eoast.

If chronometers, however, could be implicitly relied on, aud the deter-
mination -of longitudes by means of them admitted of greater exactness,
still it is:to be borue in mind that their use, in connexion with the sextant,
goes-so far only- as to'decide a certain number of fixed points.:

This cannot in any strictness of language be called u survey. It still
remains to fill up the intermediate spaces by some sort of measurement,
and the mode and resnlt of "this operation are questions of serious import-
ance. We need not enter into any detail jo show that a survey of this
kind must content itsell with the bare outline of coast, harbors, islands,
&e., neglecting ull the valuable details belonging to physical and statistical
geography, differences of level, and the distribution, limits, and peculiar-
ities,. of the country under inspection, all of which are included in the
operations of a geodesical survey. . _

We are told that despatch is one of the recommendations of the chrono-
metric plan. Numerous parties will probably, therefore, be immediately -
employed, and it will remain afierwards to harmonize their labors by join-
ing the distant points of observation. To do this, will, we conceive, be no
easy task ; and, if such a plan be adopted, we shall not be ustonished to
learn hereafter that the attempted meeting of these unconnected operations
is likely to break up in the most admired disorder.

We do not.mean, in auy thing we have said, to underrate the value of
chronometers in their legitimate sphere. They might, undoubtedly, be ad-
vantageously employed in, the: preliminary  determination of important
points on the coast, which are known to be erroneously laid down.
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Their accuracy may be depended upon within a mile, and aven this im-
perfect. knowledge will be in some degree a relief to navigators, where
errors of alarming and uncertain magnitude are known to exist in their
charts, Mr. Hassler has, in his letter to Mr. Gallatin, given to this prop-
osition all the consideration it merits.* If such occasional use should be
made of them, and the presenl system of survey should be continued, sub-
sequent. comparisons will abundantly prove, that-even the simple determi-
nation of geographical positions by chronometers (omitting all question of
a connected survey,) however skilfully and expeusively conducted, is un-
avoidably defective. ‘

In a matter that*may be subjected to rigid mathematical investigation,

-results are anticipated, and conclusions distinctly enunciated. But perhaps
it will enforce our argument to exhibit some facts that have immediate re-
lation ta the present inquiry. We stlect such as are nearest at hand. An
attempt.-was made to determine the place of the Capitol, by meauns of
chronometers, by Mr, Paine, of Massachusetts, a gentleman distingnished
for his zeal and ability in these calculations. He carried three chronome.
ters from Boston to Washingtou, through Philadelphia, and back, observing
the difference of meridians of the three citivs, both going and returning.
The results of these are spoken of as important.  The differeuce of his'two

“longitudes of Washington, by Philadelphia and by Bostou, is 14."25.  The
difference between the meau of his observations and the adopted longitude
of Washington is 12."'9 ; whilst Mr. Painc’s longitude of Washington differs
from the mean of seven resnlts of astronomical observations, solar eclipses,
and occultations, by +1."4.1

In the trigonometrical survey of the Stute of Massachusetts, begun in
1831, und concluded aboul a year since, embracing a tervitory of 8,280
square miles, we find an exemplification of our argument at once pertinent
and conclusive. ' A

A letter from Mr. Simeon Bordeu, the superintendent of this survey, to
the Awmeriean Philosophical Society, in addition to an account of the work,
gives a “comparison of hiy own results with those obtained by Robert
Treat Paine, Esquire, from observations with a Troughto’n’s sextant and
mercurial horizon, and clironometers transported to different stations.”

In the longitude of Pittsficld the chronometers exhibit a difference of
28."'98, nearly one half of a mile ; yet thirty-nine chronometers were used
in thirteen journeys. The weridians of Cambridge and Dedham are
3.’30."43 apart by {rigonometrical measurement ; the chronometers give the
differeuce of longitnde 3."11."10, making an error of 19.”33. In the case
of Cambridge, twenty chronomegers were used in six journeys, and’in that
of Dedham twenty-three chronometers in seven journeys loucester and
Plymouth, both seaport towns, which ought therefore to be known cor-
rectly, coincide in longitude within 2."'10. The chronometers h‘a\'re‘iﬁ-
creased that difference to 8."55. . This instance illustrates what we have
before said of the incapacity of chronometers to note minute differences of
local time with the requisite accuracy., .

Williamstown, where twenty-eight chronometers were employed in ten
journeys, is placed 19.”24 to the west of its true position. We have al.

* American Philosophical Transaclions, new sories, vol. 1I, pp. 238, 239.
T Determination of the longitude of several stations, &ec., reported by Sears . Walker. See
American Philosophical Transactions, vol. VI, p. 968, note.
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“ready remarked, that Pittsfield is 28.98 in error. The sum of thess two
variations is 48."22, or eight-tenths of a mile, and one-third nearly of the
differénce of longitude of the two places.

The longitudes of Williamstown and Dedham, as decided by the chro-
nometric method, present a discrepancy of 29."'32, or one-half a mile nearly.
Fifty-one chronometers, in seventeen journeys, were used to fix the position
of these two towns. Other instances might be added to this list, but ‘the
table of comparative lutitudes demands a passing notice.

The determination of this element, as-is well known, is much less liable
to error. A combined difference of 9.''86, or one-sixth of a mile, appears in
the latitudes of Boston and Squam light; and here the industry of Mr.
Paine accumulated no less than four hundred and eighty altitudes for the
determination of these two places. Three hundred and ten altitudes place
Ambherst 8."70 south of Cambridge ; but an error of 4."80, more than one-
half the difference of latitude, is proved in these observations, by  Mr. Bor-
den’s measurement. " -

The two greatest errors in this table are 7.'30 and 7."81, the sum of
whic[h makes the possibility of error amount to 15."11, or one-quarter of
a mile. '

We will add one more case. Mr. W. C. Bond, the distinguished astron-
omer of Harvard College, whose remarkable accuracy and skill in the use
of instruments place him by the side of the best European observers, says,
in a paper now beforeus: ¢ In June; 1839, | had observations with a transit
circle, the illuminated end of the axis east and west, on the -16th, 17th, 20th,
21st, 28d, 24th, and 25th. These observations gave for the latitude of the in-
strument, 42°.19.'16."9.”” Reduced by the measurement of Mr. Borden, they
determine the latitude of the State House, in Boston, to be 42°.21.'30.""3"".
Mr. Paine’s observations with the sextant and artificial horizon give
42°9.21,'22."7'". Four hundred and forty-two altitudes were taken by Mr.

Paine, yet these insufficient instruments, in the hands of one perfectly skilled
in their use, and guarded as far as possible against error by multiplied ob-
servations, fall short of the truth 7.""6. Mr. Borden’s latitude of the State
House differs three-tenths of a second frem that of Mr. Bond’s.* The com-
parison of the precision of the two methods afforded by the Massachusetts
survey is highly favorable to sextants and chronometers. It would be too
tedious and expensive to apply to a great extent of territory, including a
%rgp and indented sea coast, the reiterated and laborious processes of Mr

aine.

The survey of a portion of the earth’s surface is a work which comes
within the domain of the mathematics. It may safely be said that any de-
termination of a place, in which the mathematical theory is disregarded,
must be fundamentally defective. A reference to this theory brings us to
an argument which, we trust, no misapprehended views of science, and no

‘preconceived notions of utility or expediency, will overlook. '

" The system of triangulation, conducted upon the principles in physics
which direct this department of science, takes into consideration the sphe.

‘roidal form of the earth, and enables the surveyor to construct such & map
_of that portion of the spheroid which is comprised in his labors, as will be
anexact representation of its real figure. This mode of surveying, and this
only, regards the earth as it actually is, in its irregularly elliptical form,

* Proceedings of the American Philosopkical Society, May and June, 1841,
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delineates its surface correctly, and treats of the trus measure and configu-
tation of the planet on which we live. ‘Topography, and many of the de- .
tails of physical geography, come within its province; as the courses of

rivers, the direction and elevation of mountain ridges, the nature of the.
land, &c.~knowledge which is essential to the defence of the coast, to the

construction of fortifications; and to all the duties of the military engineer.

It furnishes the most accurate and convenient bases, from which a network of

triangles muy be thrown over any of the States through which it has passed.

Some of them have already united their local operations with the general

survey, to their great advantage. We may add, finally, in relation to this

topic, that, when we are called upon hereafter to make our contributions to

the common treasury of similar knowledge, this work will supply the re-

quisite data for the measurement of degrees on the earth’s surface, and for

the ¢ accurate determination of the elements of the terresérial spheroid.”

It promises also 10 be of especial value in giving future security to the
intricate navigation qf the Southern shores, a part #f the coast of the United
States rendered particularly dangerous by numberless reefs, shoals, and
sandspits. It is well known that these are variable in their limits and con-
dition, gradually forming in some place<, and in others changing their ex-
tent and direction, under the influence of violent windsand strong currents.
In order to acquire a permanent and useful knowledge of their character,
and to provide an accumulation of facts that will lead to.an understanding
of their probable formations, dispersions,and changes, a certain knowledge
of their present state is indispensable,beyond that which can be reached
by sextants and chronometers. Rigorous observations upon these and simi-
lar subjects jn Europe, by geologists and other men of science, have resulted
in great benefits to navigation.

The increasing commerce at the South, the future establishment of naval
stations there, and the close and hazardous sailing that must be pursued,
both by merchant. vessels and men of war, in the event of foreign ag-
gression, make it desirable that the in-shore navigation of the Southern
coast should be well understood.

We have already shown what degrec of reliance may be placed upon the
chronometer under favorable circumstances and in skilful hands. We are
justified, we believe, insaying, that longitudes by chronomsters cannot gen-
erally be relied npon as correct within less than one mile. But shoals of light *
and unstable sand, beaches widening and narrewing, and dowus accumu-
lating and dispersing, under the action of local aud general causes, demand
accurate measuremerits of feet and inches, by means of which the opera-
tions of nature may be carefully studied, future obstructions be prevent-
ed, present ones be removed, if possible, and an effectual security be given
to the pilotage of the Southern coast. . A trigonometrical survey, made
with all the. fidelity that the improved stato of the science ensures, is the
only method adapted to the attainment of all these desirable objects,

Some complaint has been made against the superintendent of the coast
survey, because its results have not been published, from time to time, as
they have been determined. The power and duty to direct both the man-
ner and the time of their publication rests with Congress, and to that body
such a complaint may be appropriately referred. A full and sufficient reply
to this charge is contained in the report. We may add here, however, for
general information, that engravers are now employed upon the first sheets,
which will probably be issued in the coursc of the coming summer ; and,
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if the work is conitinued, the publication will hereafter take place regularly,

_ as the plates come from the hands of the engravers. When these charts,
exccuted with precision and elegance, under the sanction of public author-
ity, are produced, we shall, for the first time, be able 10 look upoun similar
works, contributed by the Euglish and French Governmeats to the safety
of commerce aud navigation, without envy and shame,

Much is said of the expense of the survey as at present conducted. In
this matter we are not particularly careful to answer. An honestaund pru-
dent appropriation of the public money we are willing to leave in the hands
of those to whom it is legally intrusted. In this case, at lcast, we may be
contented to confide in their integrity. Economy, it is true,is a virtue;
but mere saving is not always economy—it. may be the most imprudent
waste ; and, being satisfied of the paramount importance of this wark, both
to the public intexest and to the national honor, we might say, without fur-

" ther comment, that it should not be interrupted. It is in accordance, how-
ever, with our previous remnarks, to add, that this is one of those cases in
which economy is not identical with retrenchment. '1f chronometers pos-
sess in themselves an insurmountable tendency to error, the survey under-
taken by their means, and dependent on their results, is not likely o be
ever completed. * What is certain to-day may be doubtful to-morrow. Sub-
sequent observations may bring discredit upon those which have gone be-
fore ; and it is to be apprehended, that, however inultiplied they may be,
go far frenu ultimately removing the difliculty, they will only serve to
strengthen donbt and increase perplexity. -

Besides this, experieuce will prove that the repeated trausportation of
numerous chronometers will be attended with but little less expense than a
regular aund scientific survey,  As some ground for this opinion, we shall
refer again to the high authority of Mr, Paine. 1 a letter to the Bureau
des Longitudes at Paris, he gives the longitudes of several towns in Mas-
sachusetts, the results of his own observations, and adds ;| .

s These longitudes have been generally determined by the transportation
of time repeated several times with vumerous chronometers. Thus, be-
tween Northamptou and Boston, 1 have carried seventy-four chronometers
in twenty-four journeys; between Ambherst (the college) and Boston, ot
Northamptou, twenty-seven chronometers in nine journeys ; between Barn-
stable and Boston, fifty-nine .chronometers in sixteen journeys; and be-
tween Gloucester and Bostou, sixty chronometers in sixteen journeys.””™

We have here an exaple of the manuer in which chronometers are em-
ployed in the hauds of a skilful observer. In estimating their use for a
survey of the coast, the additiowal rislkc of trapsportation by sea is to be
sdded to this account, :

. The finuncial department of the coast survey docs not, however, present
any thing so startling as (o render these statements necessary for, its de-
fence. They are in themselves valuable facts and considerations, tending
immediately to elucidate the subject, and weighing heavily against the pro-
posed change ; but. they are not, we immagine, essentlal to vindicate the pres-
ent plan of operations from a suspicion of waste aud extravagance.
Since the year 1832, sixhundred and twenty thousand dollars have been
appropriated to this service, one hundred and twenty thousand dollars of

s e e - POV

* Connaissance des Temps, 1843. Addjtionw, p. 96. The Additions ¢t Corrections. aur s
Tables des Positions Gdographiques, by Mr. Dauesy, will repay a critical examination.
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which remains on hand, in the form of vessels, instruments, and other prop-
erty, leaving a bulance of five hundred thousand dollars to be charged to
the survey. When we consider that this expenditure extends through a
period of ten years, that'it has been bestowed upon a great national work,
of the highest importance to the commerce and defence of the country, that
it is a contribution to knowledge, and that its investment in this way has
gone further than any thing yet done to establish the character of the coun-
try abroad for a liberal ‘patronage of science, we are not disposed to regard
it s an expense which the strictest economist may not approve.

As to the amount of money and probable length of time required to com-
plete the survey, we cannot do better than to say, that these questions are
ably and properly treated in the documents before us. ¢ With the advance-
ment of the mathematical and physical sciences, the means of acceleration
of any work grounded upon them also increase. All that is needed is, that
the whole work be carried on in the most economical manner.” (p. 11.)
We are satisfied that its progress will compare favorably with that of any
similar work in Kurope; and we are not willing to be behind the old world
1t accuracy, and in honorable and permanently useful results,

The course pursued has already met the approbation of men abroad em-
inent in science, and practised in such works, whilst at home the survey has
more than repaid the sums drawn from the Treasury by the benefits it has
conferred upon two of the largest commercial cities, New York and Phila-
delphia. It ought to be a sufticient argument for its continuance, that it has
discovered what other operations, though often repeated, failed to find out;
and its success here was owing to strict conformity to the principles of sur-
veying, which alone a severe science recognises. It is needless to say, that
the duration of the worlk is indefinitely protracgl by tho frequent intorrup-
tions to which it has been subjected. If it w perniitted to enjoy the
friendly and intelligent patronage of Congress and the Government, the
greatest number admissible of assistants would be employed, and all the
rapidity of exceution consistent with accuracy would be sceured. Mr.
Hassler has given a list of similar workg which have been executed, and
are now in progress, in Kurope; from which it appears that not only flour-
ishing kingdoms, but even petty principalities, have made their triangula-
tions. When we coutemplate the wealth, extent, and diguity of this vast
empire, we feel that the'hope is not unreasonabld which looks for enter-
prises saited to its condition. Buat science, which knows no limits either of
power ornational boundary, finds a home among the thrones and iusignifi-
cant dominations of Italy and Germauy; and, if it be rejected from the
councils of this nation, will confer nupon their humble princes a distinction
before which we must be content to bow. The abandonment of this work
will not fail to be regarded in Europe both as a calamity and a dishonor,
The impress of instability, which seems to be stamped upon every public
measure, might at least be removed from this, in which all parties and all
prejudices may unite and harmonize. Thesurvey of the coast has already
created a distinguished school of topographical and hydrographical en-
gineers, thus overcoming one of the early difficulties in the undertaking ;
it will further contribute to erect a standard of science, the practical value
of which we cannot now discuss. Should soine other mode be adopted for
the time, there can be small doubt that the present method, the ouly one
which strict science approves, will be hereafier resumed ; and « the chances
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of an sccumulation of errors upon such a long extent of sea coast as that of
the United States, particularly in the direction in which it lies, will be too
great, and the consequences of o want of system and care too glaring, not
1Q brmg discredit and shame upon a less accurate dperation.’’*

* Paper: relahng to the Survey of the Coast. American Philvsophical Transactions, new
series, vol. II, p. 400.



REYARKS

UPOX TRE

Survey of the Coast of tlie United States.

L. The law authorizing the survey of the coust was passed February
10, 1807. _ ‘

2. Circular letters were addressed by the Treasury Department to va-
rious scientific men in the United States, asking for a plan of operations.”
Thirteeti such were received, and submitted to n committee of learned men
in Philadelphiu, with the late Professor Patterson at their head. After full
consideration, the plan proposed by Mr. Hassler was adopted.

3. From the passage of the law until 1811, no active steps were taken,
in consequence, principally, of the unsettled state of the country. ‘

4. In August, 1811, Mr. Hassler was sent to England to procure instru-
ments, in accordance with the plan proposed by him in 1807. These in-
struments had all to be constructed ; and, for the purpose of superintend-
ing the same, he remained in England until 1815, at which time he re-
tyrned to the United States, with all the instruments and appendages re-
quisite for the work. The war, want of remittances for payment of the
instruments purchased, the difficulty of procuring suitable artists to con-
struct the same, &ec., couspired to protract his stay in England nearly two
years beyond the time which he had allotted to this part of his labor.

5. In August, 1816, Mr. Hansler was appointed, to superintend the sur-
vey of the coast, under the law of 1807. The necessary preparations for
the work, including recounnoitring, &c., consumed the time between August,
1816, and April, 1817. At that period a proper locality for a base line
wus discovered in New Jersey, and in July of the same year the actual
triangulation was commenced. '

6. April 14, 1818, that part of the law which authorized the employment
of persons other than those belonging to the army and navy was repealed,
and thus was Mr. Hassler’s connexion with the coast survey closed.,

7. Up to this period, the whole amount expended for the work was
$56,634 ; of this amount, $37,549 had been expended for instruments and
the expenses of procuring the same, leaving about $18,000 for the cost of
the survey, equipment for the field, &c.

8. In 1819, Mr. Hassler presented to the American Philosophical Society
of Philadelphia his papers upon the coust survey, describing the method
and means by which it had been designed to conduct the work, together
with full descriptions of the instruments, with drawings of same, examples
of the journals of observations, &c. "These papers were published by the
Society, in their volume of Transactions for 1825, and are now in the
Library of Congress; they contain much valuable and interesting informa-
tion upon the subject. They were reviewed by the principal astronomers
of Europe—DBessel, Struve, Schumacher, Ferrusac, Francoeur, Krusenstern,
‘&ec.~all uniting in the opinion that the plan of Mr. Hassler was of the first
order, and that the instruments were in every manner adapted to the pur-
pose for which they were designed. In 1832, a distinguished astronomer
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of France, now employed by the Ggyernment of the United States, de-
clared that the instruments planned By Mr. Hassler for the coast survey,
and executed under his eye, were, when constructed, twenty years in ad-
vance of the science of Europe.

9. In 1827, the survey of the coast,after a lapse of ten years, again excited
public attention. The Secretary of the Navy, (Mr. Southard,) in describ-
ing certain surveys which had been made by naval officers for an especial
purpose, stated in his annual report that ¢ the time within which it was
supposed desirable to make them,, [the surveys,] and the means granted by
the appropriation, did not permit them to be so made as to furnish perfect
surveys and charts of those harbors ; nor can such surveys be made with-
oul the uid of the means contempluted by the act of 10th I‘ebruaw, 1807,
o provide for surveying the coast of the United States.”’

- In 1828, the Committee on Naval Affairs addressed u letter to the Sec-
retary of the Navy, (Mr. ‘Southard,) asking information in reference to the
survey of the coast,to wit : whether it ought to be made ; the best plan for
making it ; what progress had herctofore been made, &c. In reply, he pro-
ceeds to say, after referring to a list of maps and charts, ¢ of the whole of
the maps and charts in possession of the Government, it may be remarked
that they do not furuish a satisfuctory survey of the coast, for the following
reasons:

-4 1, They exhibit detached parts, unconnected with each other.

#.2, Are generally confined to the shore, and do not extend sufficiensly
far into the ocean.

“3, Were many of them made by incompetent men, with incompetent
means.

%4, They were governed by no fixed and certain principles or guides, in
ascertaining the latitude and longitude of the principal points and positions.

% 5. They do not embrace the whole coast.

% For these and other reasons they are unsafe, and,in many instances,
useless and pernicious.”’

10. In answer to the question, “ Whether, in the opinion of the Depart-
ment, such survey ought to be made ?”’ the Secretary replies: « Upon this
point no doubt is entertained. Tt is called for by regard to our commercial
and naval interests, and to our means of national defence. Ido not under-
.stand that you require a statement in detail of the reasons for this opinion;
they will readily suggest themselves to every mind.”

11. July 10, 1832, the law of 1807 was revived, and the employment of
such “ astronomers and other persons’’ as the Presxdent should eem proper
was again authorized.

12. At the request of the Treasury Department, Mr. Hassler submitted
-a plan of operations for the work, being, in fact, the same which he had
proposed in 1816. On the 9th August, of same year, he was again ap-
pointed to the survey, and to carry into effect the law of July 10. Prior
to this period he had been employed by the Treasury Department in
making comparisons of the various weights and measures in use at the
séveral custom-houses, with a view to the construction of uniform standards

uf the same for the Union.

-18. The two works, of the coast survey and that of the construction of
standard weights aud measures, being, by their nature, intimately con-

_nected, and the means of accomplishing each being in many instances the
same, Mr. Hdssler was charged by the Treasury Department with the



3

execution of both; and,*since the period referred to, the two works have
received his whole attention.

14. Since 1832 the survey of the coast has been diligently prosecuted.
The remainder of the season, between August and December of that year,
was employed in reconnoitring and other preparations; and early in the
following year, 1833, the triangulation was recommenced, and has been
making steady progress from that time to the present. In 1834 a new base
line was measured on Long Island,and the secondary triangulation, hydro-
graphical work, and plane-table survoys, have also been in active progress,
pari passu. : :

15. By the official statement of the Secretary of the Treasury, (Doc. 57,
H. R., Jan. 31, 1842,) it will be seen that the aggregate amount expended
from 180S to 30th June, 1841, is $512,731 63 ; of this sum, by the same
statement,* $33,723 05 has been expended for the purchase of *instru-
ments, books, and repairs of instruments.” ‘This, with various sums ex-
pended for 5 surveying vessels, 20 boats, with all the requisite accompani-
ments, and the necessary equipment for the several parties engaged in the
secondary triangulation and plane-table work, makes a gross sum which
exceeds $120,000, for objects of a permanent nature, now the property of
the coast survey. This would redute the amount expended upon the
work itself to $392,731 68; if to this sum be added the whole amount of
the estimate of the Secrctary of the Navy, for difference between shore
pay and sea pay of the officers, and for pay and rations of the crews of the
several vessels, from 1834 to 1841, (8114,584,) we shall have a total sunt,
expended of $507,315 68, for about 11 years of actual work, or about
$46,000 per annum. '

16. When the operations of the coast survey, under Mr. Hassler, were
-suspended in 1818, by the repeal of a portion of the law, the system: which
he had adopted was also suspended, and thenceforward detached portions
of the coast were assigned for survey to naval officers, from time to time.
Indeed, this same system, which was condemued so thoroughly by Mr.
Southard in 1828, and for which the sound reasons quoted from his report,
at the 4th page of this paper, were given, is still pursued-—at what expense
exactly we have not the means of stating. An approxinate estimate may
be formed, however, from the following facts : The'dircct expenditures, as
exhibited by the printed statements in the office of the Register of the
Treasury, from 1818 to 1841, are $63,520 20; the incidental or indirect
expenditures do not appear, but perhaps an idea of the extent of the same
may be formed upon the following data : In 1832 $5,000 were appropriat-
ed for the survey of Narragansett bay, in Rhode Island. There were em-
ployed in this work, 1 post captain, 3 licutenants, 5 passed midshipmen,
and 18 seamen, for one season, say six mouths, This appropriation of
$5,000 is nearly 44th of the whole amount of direct expenditures. Adopt-
ing the same principles in computing the cost of the work chargeable to the
naval establishment, which the Secretary of the Navy adopted in stating
$114,584 as the amount properly chargeable to the coast survey, for dif-
ference between sea and shore pay, and subsistence of ofticers, and pay
and rations of seamen, we shall have o gross sum, for six months, of up-
wards of $4,000. Therefore, for every $5,000 expended directly for the
work, we should add $4,000; and this, for the $63,520 20, ainounts to

* There is an error in this part of tho Register’s statemaont ; for the oriﬁinal cullection of inetru-
ments cost $37,649, and additional instruments have since been proocured.
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$50,800. 1 infer, also, that nothing is included in the above $63,520 20
for purchase or repairs of vessels, equipment, &c., these being provided, as
usual, in the general expenses of the naval establishment ; on the contrary,
both purchases and repairs of vessels, boats, furniture, &c., is chargeable
upon the coast survey fund, for all which now belongs to the work. Here,
then, we-have a sum of $114,320 as the cost of some detached surveys of
portions of the coast. Surveys of this nature, and those which are execut-
ed upon'proper principles, are so unlike in character that they do not ad-
mit of comparison. '

We proceed now to state briefly the principles upon which the Survey of
the coast is conducted,

" The principle upon which the survey of the coast is conducted is, essen-
tially, that which 1s known as the trigonometric method, By the relations
which subsist between the sides and angles of a triangle, we are enabled,
from certain known data, previously determined by actual measurement,
to compute certain other parts which are unknown. .Fer example:ina

. given triangle, by measuring one of the sides and the angles, the two re-
maining sides can be determined by computation. These computed sides
then serve as bases for other triangles, and, subsequently, by measuring the
angles alone in the triangles thus formed, the work is extended ad libitum.
This is called a triangulation, and may be made upon any part of the earth’s
surface upon which a line of a given extent can be measured, -

% A triangulation may be complete in itself, and, when the necessary cor-

" rections have been made for the figure of the earth, the actual distance
between two points can be accurately determined. But this, aloue, is
not all that is required ; it is necessary to ascertain the true position of the
district or country triangulated upon the earth’s surface—that is to say, its
latitude and its longitude. The first of these is independent, it being sim-
ply its distance from the equator ; while the second is not independent, but
‘refers to the position of some other point on the carth’s surface, and under
another meridian. This latter place or meridian may be assumed at will ;
and the question then to be determined is simply the difference in time
between the two places of observation; and this, being converted into
degrees, constitutes the longitude, or rather the difference of longitude,
between two places.

For these determinations, obscrvations upon the heavenly bodies must
be resorted to. It is not necessary, however, that celestial observations
should be male at every point determined by the triangulation; on the
contrary, a few well-determined positions, ascertained by a long series of
observations, often repeated, are sufficient, the connexion between the
same being determined by the triangulation ; hence the survey of the coast,
as now conducted, is made by combined or mixed geodetic and astronomi-
cal observations. ‘

Here, then, is the essential difference between a survey by triangulation
and astronomical determinations, or even the so-called * chronometric sur-
vey,” (a misnomer, by the way, for it is not & survey.) Oue consists in a
connected work, carried on upon the earth’s surface, and made by means
of an uninterrupted series of triangles; while the other is comppsed of a -
collection of observations upon the celestial bodies, made at detached points,
each place of observation being independent of the other. In the first

method the connexion is complete, while in the others there is no connexion
whatever.
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To the question, whether the mode of making the survey of the coast by
triangulation is better than any other, it may be said to be the only truly
correct method which can be pursued. It is the only method by which a
connexion in the work can be preserved. Of its accuracy the proofs are
continually before the observer, and an error need not be extended beyond
a single triangle. The three angles are measured in every principal tri-
angle of the work ; and, as this is all the measurement which takes place
after the base is determined, it is obvious that the observer has his proofs
of correctness continually at hand. There can be no cooking of observea-
tions, as is sometimes practised in astronomical determinations. ‘

An idea of the exceeding accuracy attainable in works of the nature re-
ferred to may be formed by referring to the account of the measurement
made by the French astronomers of the arc of the meridian between Dun-
kirk and Cabrera, for the determination of the figure of the earth, being 12
degrees of latitude in extent. After a great number of triangles had been
measured, 2nd an extent of about 500 miles upon the meridian determined,
(between Melun and Perpignan,) a base of verification, as it is denominat-
ed, was measured.at Perpignan. This verification consisted in measuring
with the greatest accuracy ove of the sides of a triangle in the series which
had been previously determined by computation from the original buse.
'The difference between this computed side and the actual measurement

was less than 2 feet.*

-+ In the work of the survey of the coast, the secondary triangulation now
encompasses the southern part of the State of New Jersey, from Staten is-
land to Cape May ; one series of triangles was carried around on the east
or coast side, while a second was carried down the Delawire river and
bay, uniting near the southern point of the State. 'The leugth of the side
of the triangle which was common to both series was, of course, deterrin-
ed by each chain of triangles—one by the coast, und the other by the Dela-
ware bay ; the difference between the two determinations was two metres,
or about six feet. In the primary triangles thisdifference will, from pres-
ent appearances, be less than one foot. .

Surveys of all the countries of Lurope have been or are being made by
the system of triangulation, to wit: Austria, Russia, Sweden, Denmark,
Hanover, Prussia, Swabia, Bohemia, and the Statesof Germany generally,
Italy, Naples and Sicily, Switzerland, France, England, the British posses-
sions in India, and the French colony in Algiers.

« Burope is covered with well-connected series of triangulations—from
the south of Sicily to the polar circle; from Ireland, through England,
France, Germany, to the interior of Russia ; from Bordeaux to the frontier
of Turkey, and in all the intermediate parts.” :

Some of the practical benefits which have resujted from thecoast survey
are already apparent. The discovery of the ship chanuel into the harbor
~ of New York, the better determinations of*the chanuelsinto Delaware bay,
and the detcction of the grossest errors in the existing charts of that bay,
constitute a portion of the advantages which have already been derived
from this work. : '

The engraving of the chart of the bay and harbor of New York, with
the country adjacent to the same, within a circuit of twenty miles, is now

* La Pluce.
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In progress ; two sheets, embracing the entrance to the. harbor, with the
channel delineated thereon, are already in a state of great forwardness, and,
in all probability, will be completed by the 1st of June, 1842. .
- To the question, “ Whether no other mode exists by which accurate re-
sults can be obtained within less time than they can be furnished by a trig-
onometrical survey,” the answer is, No. There is no short method by
which these results are attainable. It is not the ¢ quantity” of triangles
alone which determines the industry or skill of the observer, but the qual-
ity. - To make the triangulation of a given district of country with the least
possible number of well-conditioned. triangles, is one of the important
problems to be solved ; quality, again, and not quantity, is the essential
requisite, :

Usually, the experience of the wotld is justly considered when any great
object is to be attempted or effected. Why should it be excluded from the
category, in judging the merits of this magnificent work? We have the
combined testimony of all the science of Europe in favor of making surveys
by triangulations, and, in fact, the positive assertion that it is the only
proper method.. Why shonld we not adopt the conclusions of nations
which, to say the least, arc older in these maiters than we ourselves are,
rather than to resort to methods which are a century behind the age we
live in? : 7

Why, with the great advantages which the ¢chronometric system’' is
said to possess, is it not adopted by those who are best capable of judging .
it by its merits 7 Rather let the whole work be destroyed, than to suffer
it to be done disereditably. If we cannot mmake it in a manner which shall
bear the scrutiny of the scientific world, let it rest for another fifteen years.
Sextants and chronomefers are invaluable instruments in their proper
sphere, but they certainly do not furnish the means by which triangulations
are to be made, or corrected, or superseded, as some would seem to desire.

Organization of the work.

1. The main or prignary (riangulation, upon which all the work de-
pends, is made up of triangles having sides of from 10 to 50 miles in ex-
tent. The angles in these triangles are all measured by Mr, Hassler,

2. Within these main triangles, smaller triangles “are formed ; this con-
stitutes the secondary triangulation ; the sides of these vary in length
from 2 to 10 miles. The angles of these triangles are measured by the as-
sistants of Mr, Hassler ; two and sometimes three partics are engaged in
this part of the work ; usually they enter the ficld in March and April; and
leave the same for the calculations, &c., in the office in December.

3. The secondary triangulation, in turn, forms the basis of the plane-
table or topographical surveys ; these include all the details of the ground,
outline of the coast or shore, courses of bays, rivers, roads, &c.  This por-
tion of the work is distributed among 5 or 6 parties, each having a district
of country allotted to it. A party consists of 1 assistant and 5 or 7 hands,
according to the nature of the country to be surveyed. ‘These parties usu-
ally take the field in April and May, and return to the office, to make up
their plottings and maps of the work of the season, in November. _

_ 4, The hydrographic determinations are made entirely by the naval as-
sistants of Mr, Hassler. Points on shore ure furnished by the triangulation,
both-main and secondary, together with the coast or shore line from the
plane-table surveys. By this means the sounding parties are enabled to
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determine the true position of their soundings, by measuring the angles sub-
tended between stations previously established upon the ghore. Two par-
ties are engaged in the hydrographic part of the work, each being furnished
with'the necessary assistants from the navy, and with vessels, boats, &c.,
belonging to the coast survey. These parties are engaged in their labors
upon the coast from April or May to November, according to the character
- of the weather ; in the winter months they are employed in laying down
upon their charts the results of the work of the season.

Tho triangulation now extends from Narragansett bay, Rhode Island,
to Cape Henlopen, Delaware, on the coast, and from the neighborhood of
New York to the head of Chesupe'\ke bay, covering an area of about 11,000
square miles. The hydrographic surveys cover 5,600 square miles, and
the topographical or plane-table surveys 4,200 square miles. This work
is represented upon upwards of 200 maps and charts, of various scales, ac-
cording to the nature of the work, from ;5 t0 1yehyys that is to say, one
foot in extent upon the map will represent, accorgmg to the %cale used,
5,000 feet or 100,000 feet upon the earth’s surface.

The actual length of coast line, (including Long Island,) already deter-

mined and laid down upon the map, is - - 631 miles
Do. of the larger bays, rivers, and islands - - - 697 «
Total of shore line, coast, bay, &c. - - . - 1,328 «

Clussification of the expensess

Tlse whole amount expended for the survey of the coast
from the appropriation therefor, for the year 1841, was
$96,174 98,

1. Of this sum, the general expenses of the work, including
the main triangulation, compensation of all persons em-
ployed therein, instruments and books, and all expenses

not enumerated in the items below, amounted to - - $32,671 09
2. The secondary triangulation, including compemutinn of
persons therein employed, 3 parties - - 19,352 06

3. The hydrographic surveys, including the cost of repairs
of the vessels, boats, &c., and allowances to officers for

expenses, 2 parties and 4 vessels - - - - 25459 16
4. Plane-table or topographical surveys, mcludmg compen-
sation of all persons employed therein, 6 parties - - 18,692 67

96,174 98

'The conclusions which are deducible from the pnccbdmg remarks may
be summarily stated thus :

1. Availing ourselves of the experience and practice of all Juropean na-
tions, it is just to conclude that the survey of the coast can only be made
(if it shall be accurately executed) by a triangulation.

-2, Conceding the ground that it is by & triangulation alone that exact
results can be obtained, it may be shown, by a reference to the history of
similar works, that the methods pursued in executing the survey of the
coast of the United States are, in rmcxple and in detmls, in accordance
‘with the best of those adopted by other nations.

Wasninaron, February 25, 1842.



