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LETTER cUS
1§37
THE SECRETARY OF THE TREASURY,

The annual report of the superintendent of the coast survey, and of the
JSabrication of standard weights and measures.

DecemBer 27, 1839,
Read, and ordered that 500 additional copies be printed.

TrEAsurY DEPARTMENT,
December 26, 1839,
Sir: 1 have the honor to submit, herewith, for the information of the
Senate, copy of a joint report, made to the department by F. R. Hussler,
Esq., superintendent of the coast survey, and of the work for prepnring
standard weights and measures, showing the progress and present condition
of those works respectively. ‘
All of which is respectfully submitted,
LEVI WOODBURY,
Secretary of the Treasury.
Hon. Wn. R. King,
President pro tem. of the United States Senate.

Eighth report of F. R. Hussler, as superiniendent of the survey of the
coast of the United States, und of the construction of standards of
weights and measures ; rendering account of the works of 1839,

Upon the survey of the coast.

1. The proper organization and course of operation in n geodical work
of such exlent as the survey of the coust of the United Stutes, is dictated
by the nature of the country, and the relative position of its parts ; pre-
senting a long stretch of very unequal coast, with only such a breadth as
the exigences of the work required; this dictaled to begin at such an ap-
proximately central part of the country as would present the most facility
and best prospects for large triangles, to serve as foundation of the work,
and produ€e the greatest quantity of data for that ipurpose in tho shortest
time ; presenting, also, within 1ts limits, a locality for a base line of pro-
portional length, and the necessary facility for its accurate measurement,
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from which the work might afterward spread in both directions of the
c(l)lnn(ry simaltancously, and ulternately, as circuunstances would dictate orx
allow,

2. Thence the work was begun in the neighborhood of New York
sound, Long Istand, aud its lnrge sound, &c., which evidently present the
reqnisites and qualifications above stated. The works of the preceding
years hod filled up with the main and secondary trianguiation, and the
topographical, as well as hydrographical detail, inost part of the distriet {rom
the Jersey shore of the Rariton aud New York bay, till towards the east
end of lL.ong Island, the sound, and opposite islands, the shore of the main
land of New York, Connecticnt, till Black Point, &ec. :

3. The field works of this last season were it some measure a beginning
‘of the stepping over from the eustern side of these works to the southwest-
ert, to open ou that side, also, the field for the topographical and hydro-
graphicnl detuil works through the southern parts of New Jersey, purt of

euusylvania, to the seashore of Jersey, along Barnegat bay, aud the
Delaware,

4. All the survey of Long Island, as well the topographical, as the hy-
drographical part of its outer seashore on the south, aud that of the sound
to the north, had been completed the preceding years, till to Gardner'’s bay,
of which a part of the sounding remained yet for this year.

5. ‘I'he works of this year on the norithern shore of the sound, include,
as well the topographical, as the hydrographical surveys of Block islund,
the numerous islands of Fisher's sound, and others, the shore of Contce-
ticat, and Rhiode Island, with their deep inland waters, from Black Point,
where the hydrographical works had ended last year, through the whole
iof F'isher's sound, so that the work renches now on that side the shores
and waters of the castern States. '

6. The surveye on land were carried inland as far as the nature of the
coast on one side, and the time on the other, dictated or allowed ; always
furnishing, to the hydrographical party, which is carried on puralle) with the
works, on the shore, the fundanental points to ground their determinutions
of the points of sounding upon them: these works occupied one of the
sounding parties, and a number of topographical parties.

7. The other sounding party finished the works in Gardner’s bay, thence
round Block island, aloug the shores of tlic row of islauds. turning up to
‘the 'main, aud n part of the main shore, in continuance of where the othér
party left off, from the side of Fisher’s sound; a part of the same topo-
graphical purties furnishing the determining land points as always usoal,

8. A second part of the wark to be executed this year, in that enstern
part of the survey, was the topography of the puris, between the counutry
pear-the shore, surveyed with reference to the sounding more especially,
-and’the limit of the main triungulation, further iu the interior; the. forter
Shavitg always been accelerated in its ‘progress, so as to ussist constantly
the hydrographers in their progress ou the water, it could not be carried
wufficiently deep, land inward, for all the wanis of the survey in general,
this part of the topographical works was thereford 1o be completed, and it
‘vequired yet some secondary triangles to complete it, besides the plaintuble
-works. "Itappears, however, that the season will not'serve long enough
‘g0 prevent operation if it fall yet in next year's work. But this will not
’grevenlf‘lthe house works of mapping, which are’intended :to be doue the
«orhing winter for that purt-of the country. ’ '
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9. A work similar to the nbove, but of much smaller extent, was exceuted
on the west side of the New York and Rariton bay through the country from-
the North river near the sloat on the west side of the Hudson river, cor-’
responding opposite to "I'arrytown, on the east side of i*, which is the bound-
ary point from which the work, which has just been mentioned, starts
towards the east. - ‘ ‘

* The western limit of this work following the Newark mountains, ang,
the triungle points established upon them, until to their intersection with
the Rariton river bzhind New Brunswick, and to the parts surveyed as
shore line in that part of the conntry, '

10. Thus the survey of the whole eonntry {rom the New Jersey shore’
of the Rariton bay, Sandy Hook, and Shrewshury, till to the waters of tha'
enstern States is completed in topography and hydrography, grounded upon,
and included in, n great unmber of secondary triangles, which themselves
are based upon the main triangulation.

Ouly over a small portion, at the east end, the primary triangulation does.
not yet reach, but the secondary trinngulation is acenrate enough, and near
cnough to the main triongles upon which they are grounded, to secure
against all doubts wpon sufiicient ncenracy for the detail operations of topo-
graphy and hydrography. - When the main triangnlation will be ngain
carried to that side of the work, it will soon cover it over. 1'he whole of
the works presents to the south in some measure astraight line, from which’
the work will procecd southerly throngh New Jersey aud Peunsylvauia.

11.' Views for the gnidance of the navigator approaching the shore, as
mentioned in the last report, have been made last snmmer by one of the'
assistants, on the whole extent of the ontside coast of Long Island, and at
such places of the eastern part of the sound, as were found properly thé
hydrographic parties, who had of course to lead the sclection of these
points; these are of two kind, the one guiding, the others warning. The
first are aspects of the shore from the most important points of a channel
or entrancoe of a port, &c., hy which the senman is guided in his proper’
course in approaching. 'The secoud kinds are views tuken from rocks,
shouls, or other dangerous pluces in the approuches of the shore, which the
view given shall warn him to avoid.

12, In extension of these principles, the views of every light-house
were taken double, first from the habitual ship channel at a distance at.
which vessels would habituaily pass it, and second from the proximity,
where the light-house becotnes eutirely visible, and so near as to warn from
uearer approaching unless special views of landing, &e. :

The south shora of Long Island is well known for its dangers by the
multiplicity of shipwrecks on it 5 thereflore, special direction was given to
draw views from the habitual ship channel outside, at every short interval,
or in some kind of a moving panorame, by which the approaching seamen
may reconnoitre the part to which he s nenr, and guide himself in his
course by the views which he is thus shown that he shall meet in
successiott in his intended course.

13. From Sandy Hook southerly, the Jersey senshore, with Barnegat
bay, nud « certuin breadth along the inner shore of the same, has also heent
surveyed, till down to the neighborhood of Kgg Hubor river., This part
of the shore isdifficult of neeess, from the interior by trinngnlation, on account
of the heavy wooded, but low hills which sepurate it from the other land
of Jersuy, so that it will become unavoiduble to cut through the forests in
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various places, to get lines for triangles, joining this work to the interior
parts in several places, in order to bind up with accuracy the long series
of small operations, necessitated by the peculiar difficulties, prescnted by
the natvre of the locality. 'The hydrographical part of the sume locality
was also intended to be begun, but as it could uot be atiended to this year,
it will form the first work for sounding vessels next spring.

14. The extension of the secondary triangulation over New Jersey,
between the Rariton bay, the Delawnre aud the seashore, for which
the accurate first elements ure given by the main triangulation, carried en-
tirely to the same extent ; and from the southern line, stated above, for all
other works, was carried in advance of the main triangulation the most
favorable points. 'This same operation has been continned this year more
southerly, so as to lay out triangles for future extension westerly, to join
the head of the Chesapeake, including in its course the northern monu.-
ments of the so called Mason and Dixow’s line,

15. It is well known that the meridional part of this Mason and Dixon’s
Jine hus been applied to conclude upon the length of u degree of the meridian
in that country and latiinde, and that the result’ has been used, in former
times, by European mathematicians, in their comparisons with the other
measurements of degrees in different parts of the world, but gave so unsalis-
factory results as to be always rejected. It will, therefore, be of interest
in the course of the present survey, if ever possible to verify the meridional
distance, by means of the triangulation for the coast survey, and the lati-
tudes of the two end points, either by the same, or by new astronomical
observations.

16. The scientific account of the operation being recorded in the trans.
actions of the London Philosophical Socicty, that part can be easily veri.
fied. But the monuments placed on the ground may, or may not, be found
again in the old places, with the necessary accurney to warrant proper
- confidence. In the archives of the State of Maryland such doenments
exist us may give a clew to designute the localities of them. Therefore’
there have been already sotne researches mnde npon the subject, and the
verbal acconnts of the persons living in the neighborhood muy fully lead
and decide upon the application of the diplomatic documents, that will be
found to the locality when compared upon the spot,  Whatever mny be
the result, this investigation is of scientific interest, and can, therefore, not.
be pussed over nninguired or unverified in a work like the coust survey,
passing over the same ground.

17. ¥From some proper points below Philadelphia. there will be a branch
of the triangulation carried on ensterly towards the sea, to join the topo-
grapbical works made along the seashore, Barnegat bay, &c, ns stated
abave, and also southerly to Cape May and Cape Henlopen, nt which poiut
it will be proper to join agnin both these two series of triangles.

18. The place of Cupe Henlopen light-house must form a point of the
main triangnlation, thongh lying somewhat out of ity shortesi conrse, to
bind up and compare with all accuracy, the results of the laritnde and
longitude determinations, made there on the oceusion of the passage of
Venus over the sun in 1769 ; which is another sciontific work, exeented in
that neighborhond in the last cenmiry, and n more interesting one than the
preceding, it being generally consider d ag more accurntely exeeuted.

19..'This sununer the main triangulation has been carred on throngh
Jorsey, from the triangle points lying in the distiict of the works first
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enumerated, southerly to the neighborhood of Philadelphia; how far it
may be possible to continue it south of it, must, of course, depend upon the
weather, which at this time of the year is very uncertain. Over all this
district the secondary trinngulation must necessarily next year be carried
more into details, and the topographical parties will also begin operationsinit.

20. The muin triangulation having been begun earlier this year than the
former, more stations of it have been executed, and it will be brought a8
soon as possible, in following years, to the head of the Chesapenke bay;
the part of the country thereby obtained will then present again a systematic
mass of work, connected so as to form the elements of another series of maps
and data for publication, similar to the works now executed and above enu-
merated.

21. The results of the whole work in trinngulation, topography, and
hydrography, as far as obtaiued, the end of last year, were last spring col-
Jected together in one map, upon the scale of ty'y5y 88 already noticed in
my last veport ag begnn ; every separate sheet of work is there numbered, as
it 13 in the register of the works, and its limits marked, so that any execu-
tion of maps, within the limits of the work, can be guided by this prelimi-
nary in some measure tangible register of the works; the same system is,
of course, to he pursned in future. ,

22. Tt will be a specinl question to decide in each case of executing an
map from the coast survey works, upon what scale it shall be execnte
according to the different aims and purposes; this register map will in all
cases give the means to form appropriate plans upon that subject, caleulate
the size and position of the whole map of the sheets, or any purt of them.

23. During the coming winter the assistants will aguiu be occupied as
in the preceding ones, only the calculations being of n somewhat different
nature, principally relating to the systematic junction inte one body, of the
results of the trigonometric operations that have been executed ; all the el
culations are always to be made three-fold ; being now numerous, much
of the time of the ussistants will be used in it, and as well this ns the reduc-
tion of some of the worksto ultimate maps for final execution, will occasion
to keep some of the assistants engaged in theso work, instend of in the field
work.

This arrangement is well appropriated to the work in its preseut stage,
and, at the same time, agrees with the state of the balance remaining from
the lust approprintion, us it will postpone some of the expenses of the field
cguipments.

24, This will make ready for any final execution for drawing, &ec., the
whole extent of the const and country adjacent, from the New Jorsey shore
to the end of Rhode Istand shore, in the topographical and in the hydro-
graphical parts,

This part of the const, forming, in some meastire, a whole work by itself,
containing nbout three thousand square miles, will therefore be taken in
hond immediately, for final execution upon two different scales, for the dif-
fereut purposes, to which they must naturally serve in future.

25. 'T'he minp ofthe bay and port of New Yorlk, which has been especially
mentioned last winter, as desired to be published, forms an essential part of
this work, nnd will, of course, ho attended to the first; with this view, for
whicli, arraugeinents ave in progress.

26. A provision of the best quality of large drawing paper, appropriated
to our work from the mannfactory of Aunounay hes just been announced
as having arrived in New York for our use.
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27. With the view to prepare for engraving maps, copperplates have

been ordcred in Vienna from Hungarinn copper, on account of its best
duality : these have just been annonticed ns being undeor preparation, and
that they may be expected in a few months: they will, therefore, certainly
arrive before uctual use will press for them.
* 28, In respect to the nppropriation for the coast survey, to be proposed
to Congress at the next scssion, 1 have only to state that it will Le most
economical for the best progressof the worls, that Congress would please to
appropriute $100,000, as L had taken the Ilbeny 1o propose last year, becanse
it will be necessary to begin incurring special and new expenses, for the
arrangements and provisions reqmred for executing final drawings, and
begin to engrave. 1f the final appearance of the maps, when puhhshed, shall
do justice to the trouble and expense incurred in the survey, the whole must
come out of one systematic csm{)lishmem; from which nothing should go out
withaut the stamp of the establishment.

29. It is not proper, nor in fact possible, to separate these works from the
drawings consequent upon the coast survey geuerally, because the works
nmumlly interlock in one another, so that no distinet accoant ean be kept,
Bor the works be detached from the nassistants, who have worked ut them in
their origin ; there should, therefore, be applied for the final drawing the
necessary preliminary expenses of different kind of engravings, &c, such
monevys of the appropriation total as may be needed, and the whole will enter
mlo one mass of expenditnre, like it is one system and map of work.

30: Except these estublishments, and the expenses which must naturally
be incurred in consequence thercof there will be no change in the assistunts
employed; and the general arrangements and oroununtmn of the work, so
thut it is-expected the diminution of some of the field expenses, us mentioned
above, will ahout cover the additions which the lnst two sections show as ne-
cesqurily to be added in the present state of the work : this presents a stepping
over towards its full fruition at an epoch of its age, shorter than I believe
can be sho\\?n in other similar work.

Upon i/tc construction of the standards of weights and measures.

1. Since my last report npon these worls, the full sets of weights for all
"the custom-houses have been delivered and distributed nccording to their
destination.

2. Weights had been prepared to become, when standarded, the heavy
ounce wewhls for the mints, to be grounded npon the sets of ounce weights,
till to the one hundred onnce ‘weight, which were delivered to the miut in
Philadelphia, carly in 1838, as has been reported npen in proper time.

The mint having, in the meantime, constructed more necurate balances,
desired for the sake of ncecleration, to receive these weights in that unfin-
ished state, and adjust them in their own cstablishment. "This being
granied by the T'rensury Department, the whole of the sets, with their
packing boxes, &ec., complete, were delivered to the director of the mint at
Philudelphia, and also the beam of an unfinished brass balance, of large size,
which had been begun, and which they were in need of, to assist in the
adjustment of the weights delivered.

3. The principal attention in the way of adjnstment of standards this
year, was pnt upon the numerons yards ready for it, a task which it is im-
possible to make hasty, and which requires in all cases continued and very
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fatiguing application; many thousands of microscopic observations are
tequired for it.  ‘The specialities of these minuted parts of the worlk belon

rather to an ultimate {ull account of all the means and methods employeg
in the execution of the whole task of the establishment of the standards
which it will then be proper to publish, and distribute on Government ac=
count, like a similar account of the works of Mr. Bessel, of Kouigsberg.
for the estublishment of a standard length mensure, heas been publishe

lately by the Government of Prussia.

4. 'T'he fecling lever apparatus, which Professor Bessel has directed to
be made for this establishment, at Berlin, he has lately announced to me
as being veorly rendy, so that it may perhaps yet arrive before the final
delivery of the yards,  This would afford he opportunity of establishing
some comparisons by two methods, by the microscopes, and by the lever,
which would be the more desirable, as the Intter is intended to remain ‘in
the estublishment for future use in comparisons,

6. A number of yards sufficient to furnish all the States are ready ; but
1t is not proper to deliver them as yet, as it will tend to more nccurnie
coincideice, to combine more numerous comparisons, under a variety of
tewperatures, and with different means, Besides the originul standurd
scule of eighty-two inches, described in the report, upon the comparison
of the weights und measures of the custom-houses, various other sets of
microscopic arrungements were - constricted, and constantly employed,
whereby ulways o nuinber of comporisous are carried on at the same
time. . .

6. The form of the yards is that which has been . formerly already
mentioned, as best adapted for the preservation of their accuracy ; the
yards being cut to n length, in about the haifbreadth of o strong brass
bar, and fiting between the butting pieces at hoth ends of a similar bar
of equal thickness, which it.fills exactly, sa that when joined they form
one picce, aud nothing can ever touch the ends, which determine the
exuct length ; this arrangeinent presents evidently two differont means of
ascertaining the length of the yord to the nicest; but it should be wsed
only when it is desired to give the length of other yards that are intended
to form. again standards. For tho trunsfer of the yard for counnon
purposes, there is n specinl decimally divided length of a yard traced
upon the outer piece of the yard, or matrix, between two paraliel lines.
A trucing urrangement is given with it, by which means, the yard being
left nuaisturbed n its proper place, in the box fiited for it, a bar of metal,
or wood, for which a location is made parallel to the yard, can be laid off
and subdivided, without in any way injuring the originnl ; the use of this
will be described in a statement to be added, as instructions at the delivery
of the yards. My assistant worked ut a consideruble nutber of these
divisions, until interrapted by sickness.

7. Of the liquid copacity measnres the full number is finished, until
to their adjustinent, which requires their being weighed filled with dis-
titled water, ut the temperature of the maximum density of waler, which
is o most tedious and minwe, therefore not very quick operation,

For the use in it a specinl balance has been constructed. Their actual
adjustruent will begin immediately afier that of the yards, when the
arrangements which it requires wilr be completed. Handles of a peculiar
constriiction, to take off and put on, are constructed for their ensier manip-
ulation in use, without churging in the weighing.
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8. As it is nécessary to close the ‘tops of the vnses exactly at the proper
height, to contain a determined weight of distilled water, at a given tem-
perature, in a given cubic space of n brass vessel, it is necessury that this
vessel be exactly covered, no air bubbles admitted in it, and no overflow-
ing; to effect that, glass plates are required, exnctly plane, of proper thick-
ness, grotind, unpolished on the side which touches the liquid, and of the
size of each vessel’s top ; only large plate glass factories can procure these
good ; to construct them expressly wonld have neccssitated a grent estab-
lishment, different in its kind from all that is now in the establishment,
therefore these plates have been ordered at the manufactory of plate glass
of 8t. Gaubin, where they can be made with ease; which has established
‘arrangements for such works, and can execute them at short notice, and
with proper accuracy ; they will, besides, cost a great deal less than in any
other way.

9. The half bushels require a manner of casting different from that of the,
other parts of the work, which takes also more time and special cares;
it has been in full operation, as much as possible ; but this casting cannot
be made in our establishment at all seasons of the year with equal success,
and will, therefore, suffer temporary interruptions ; during which other
castings are executed. Some of these half bushels have also been turned ;
but it is evident that in the proper order of the work, there could not yet
be any attempt towards their adjustment. The glass plates, that shall
serve to cover them, have been ordered, together with those for the capa-
city measures for liquids for all of them: the proper size has been given to
the factory for guide.

10. Thus it appears that the different tasks of the establishment for
standard weights and measures have advanced properly, each in that pro-
portion which the kind and the quality of the work they require, indicate
naturally as the time required for their execution. The weights heing al-
ready fully executed and delivered, except the ounce weights for the States,
have made known in the country what is to be expected from the establish-
ment, and have, I believe, given general satisfuction, which I doubt not
every part of the works will give, whenever it appears before the public.

StaTion or WirLow GRovE,

Pennsylounia, Novemnber 16, 1839.
' F. R. HASSLER.



