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THE SECRETARY OF TIE TREASURY,

TRANSMITTING

A.-report from Professor A, . Buche, relative to slanddidﬁceiglcts, meas:
: ures, and balances,

FEBRUA'R_Y 28, 1845,

Read, and laid upon the table,

Treasvny DeparT™exT,
February 27, 1845,

Sir: 1 have tho honor to transmit, herewith, a report on the progress
made in the covstruction of standurd weights, measures, and balances, du-*
Bn;z[ the year 1844, under the superintendence of Professor Alexander D,
Buche,

Ali which is vespectfully submitted. P
GEO. M. BIBB, -

' - Secretary of the Treasury.

Hon, Joun W. Jongs, ‘ , b
Speaker of the House of Representatives.

Sn———

Report to the Treasur;/ Department, by Professor Alezander D, Backe,
on the progress of the work of constructing standards of weights and
incasures, and balances, in the year 1844.

Orrick or WrIGHTS AND MEASURES,
Washington, February 26, 1846,
S I have the honor to submit to you a report on the progress of the
work of muking standerds of weights and measures, and balances, for the
past year, : o
1. Near the close of December, 1843, I was charged by the Executive
with the completion of the work required by the resolutions of, Congress,
directing the construction of standard weights and measures, and entered
upon the duties in January, 1844, . o
2. The preliminary comparisons of weights and measures, which led to-
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the distribution of standards, were commenced by Mr. F. R. Hussler, in
1831, under the direction of the 'I'reasury Department, aud in complinnce

. with a resolution-of the Senate of May 29, 1830, The stundards collicted
from the different departinents, the weights and measures obtuined from the
different custom-houses of the United States, and from othier sources, both
domestic and foreign, were compared together with minute accuracy, and
the results recorded in an elaborate report by Mr. Hassler, dated in Janu-
ary, 1832. "'I'he collateral and direct researches relating to this suljeet, the
descriptions of the instruments and methods nsed, aud the details of the ope-
rations themselves, the determiuations of the forws, materials, and dimen-
sions, and other particulars relating to standards of measure and weight,
are set forth with much minuteness in the second part of Mr. Hassler's re-
port, bearing date June 29, 1832, The whole work thus exccuted is the
most extended and luborious ever accomplished in this departinent of prac-
tical science by oue individual. ,

3. "T'he actual construction of standards of weights and measnres for the
custom-houses of the United States may be cousidered as having com-
weneed in 1855, when, in consequence of a resolution of Congress, the
T'reasury Department placed at the disposal of Mr, Hassler such assistanee,
weans, and appliances, as he desired #r the execation of the work, A re-
port, dated November 28, 1535, shiows the preliminary messures taken for
the exceution of the work, by preparing or procuring the wmaterials and ap--
puratus for making the standards,

4. Durning the year 1836, while the constrnetion of the standards for the
custom-houses was in progress, the 'I'reasury Department was direeted, by
a joint resolution of both houses of Cungress, approved Juue 14, to have a
set of standards made for each of the States, “1p the end that o uniform
standard of weights and measures may be established throughout the United
States.”  Six full sets of weights for the custom-honses, inclading weights
froms 50 lbs. to | Ib,, (ten picees)) were completed in July, 18306, und their
distrivation .was_ directed,  Other weights, and some of the measures of
length, were ready for final adjustment before the close of the yeur.

5. In 1837, the weights for the cuistomn houses were cast and finished as
far us the condition of adjnstment ; the balances necessary for adjusting the
weights were made; and the approximate adjustment of the wetghts gene-
rally, and the adjustment of the smaller weights, was commenced,  Part
of the stundard yurds were bronght to an approximate adjustiment, and the
capacity measures werg.commenced. ;

6. In July, 1338, the standard weights for the States were reported as
completed and ready for distribution.  ‘'hey consisted of ten weights, from
fifty potinds to one pound avorrdupois, und of a troy pound. In addition
to this, during the year the work necessary to bring the yard easnres o
an approximalte length was eornmenced ; the intention being to preparo first
as muny as were waunted for the States and the principal custom houses.
T'he preparation ‘of the large weights for the custom-houses was also con-
tinued. The capacity measures for lignids were cast, and twenty made
ready for adjnstment. :

In July of this year (1838) a joint resolutiou of Congress directed the con-
struction and fornishing of standard bulanees to the Stutes,

7. Duriug 1839, the sets of weights for the custom-houses were com-
pleted and delivered. The adjustinent of the number of yard mensures
-required for the States was made, but they were retained for further com.
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pavisons,  ‘T'he capacity measures for liquids were made ready for adjust.
ment.  Part of the half:bushel measures were cist.  "The weights, except
the onnce weights for the States, were completed.

8. In July, 1840, M. Hassler reports that forty standards of length (yard
measures) had been adjusted und compared, aud that the approximate ad.
Justment of the-liquid eapacity measures had been made,  The work of the
half bushel measures was reported to be far advaneed, A large hilunee
for adjusting the balt-bushel measures was in progress.  Lighteen o the
yard measures were reported in November, 1841, to have been distributed
to the custom-houses, and twenty-three to have been packed up ready for
delivery to the States, and transmitted with seventy-nine sets of standard

~weighits to the Treasury Departiment, ‘ :

9. "I'he ounce weights included in the sets of standord weights for the-
States were comspleted (twenty uine sets) hefore June, 18115 these include
weights from ten onnees to one ten-thousandth of an ounes, ‘

(4 In Mareh, 1812, Mr. Hassler reports that fifty-fonr sets of standard
_eapacity measures for liquids llave been completed, cuchi set cousisting of
one gallon, one half-gullon, one quart, one pint, and oue half-pint; and he
reconunends that oue set be sent to cuch of the States, nud one to the prin-
cipal custori-honses,  In the report of this year a deseription is given of the
balanee intended to be used in the adjustuent of the standard hall-bushels,
and of the Laroweter and thermometer used 5 it contains also tables of the
final adjustment of the different weasures.  T'he balances for the States
occupied the chief attention during the remaiunder of the year.

L "The report of Me. Hassler o the select commitiee of the [onse of
Represenwatives, made in June, 18422, contains a table exhibiting the pro-
gress of the work up to that date.  EFrowm this it appears that two hundred
and seven sets of weights from oue to {itty pounds, and fifty sets of one-
ounce weights, had hoen completed, besides one hundred and twenty-two
weights for miscellancous purposes; nud that all except the standards retain-
ed in the oflice had been delivered, eompleting this part of the work.  Ouns
handred and twenty five capacity measnres are roported as ready for deljv-
ery; one hnndred and seventy-seven as ready for ndjustivent and compari-
son ; forty-one staudard yurds adjusted 5 one hundred and ten ready for ad-
justment and comparison ; five yard measures and two foot measures, inado
for dilliseent purposes, and four comparing instruments, completed. Six bal.
ances for the adjustoent of weights and measures in the oflice, and two for
other purposes, had been finished ; and -twenty required for the States had
been hegun, ‘ ,

12, On a reviow of the work thus executed, it appears, that of the re-
searches and operations committed to Mr, Hassler, the laborious prelimi-
nary experiments, and the comparisons of standards from the’ custom-
houses, and of certain foreign standards, had been completed,and the form,
materials, and mode of construction of standards determined,  The prepas
rations of materials, machinery, and apparatus for the construction of the
actual stundards, bad been mndo,  The standard weights for the custous.
houses and for the States had been made, adjusted, and delivered.  Nearly
one-hall of the ¢apacity measnres had been completed, aud the rest were in
different stages of progress. Between one-fourth and one-third of the meas.
ures of length had been completed, and the others were in progress. The
balances for the ndjustmen of staudards, and two others, had been comploted,
and thirty for the States commenced..
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.13. The comparisons of hydrometers, or “the ascertaining by experiment
the proper hydrometer proofs of liquor,” originally committed to Mr. Hass.
ler, in 1830 or 183}, by Seeretary Inghum, and the intended comparison of
foreign standards of weights. and measures with our own standards, for

-the purpose of introducing uniformity in the reckoning of foreign weights

and measures at our custom-houses, do not appear to have heen followed
up. In reference-to the latter, Mr. Hassler issued a circular through the
Siate Department, for the purpose of collecting foreign standards ; but the
steps taken were not successful, '

14. 'The lamented decease of Mr. Hassler ocenrred in November, 1843 ;
and in January, 1844, Mr. Fdward ‘T. Hassler, who had been appointed
assistant to Mr. Iassler in 1833, presented to the T'reasury Department a
report of the progress which the work of weights and measures and bal-
ances had made up to the beginning of 1844, 'This report not having
been published, 1 have appended it, (appendix A,) with a view to its com-
munication herewith to Congress, The following tables have been com-
piled from this report :

No. 1, shows the number of standard weights made, and their destination ;
No. 2, the progress of measures of length ; No. 3, the progress of the meas-
ures of capacity, liquid and dry measures; No. 4, the progress of the hal-
ances, A general recapitulation, showing the number of each kind of
:l;\tzan%mds of weights and measures, finished and unfinished, is given in

o. 5. :



W'aBLE No. l—Stowing the kind and dcslumlwn of the standard weights, prepared at the ofice of weights and mensures
prwr to Jmulary, 1544,

£ 1=
|2 '
g.: S = Character of weights and applianues, Disposition of the weights, &c.
— -
=3
z |2
207 | 10 | Llb.1roy;1,2,3, 4,5, 10,20, 25, 50 1bs. aveirdupois. In mahegany | 1to Enaland 2 for m-‘ependenttreacurv 1 for Patent Office; 1 for
- boxes, 2 for each set; each pair in staived pmie box; each pme Old" Point Comtort: 3 for ofiice; 99 for custum-houses; 25 for
bux in commoun packiog bux; 1iurk and 2 hooks for handlmfr with States; 74 for Treasury Depanmrm.
each set,
35 - | 1-10000 oz, 10 10.0z. troy. Each setin 2 mahogany box, lined; 1 pair | 110 England; 1 to Patent Office; 4 in office of weights and measures;
B force{)w, 2 pairs tongs, fur each set; each bux tur axaxea in'stained 29 to Treasury. Departnent, lor Siates.
- ine box. : - -
5 -]t l(?lu 100 oz. Packed as above, and with tongs and forceps - 13 to mint and brancles; 1 to independent treasury; 1 in office of
’ - . weights and measures.
1 - | Liol0oz. - - - - s - - - | Patent Office.
-1 -~ oz tu? - ’ lndependent treasuary.
4 -} 1-10 10 1,000 oz. Packed as abovc, and with mng~ and forcep* dehv~
’ - ered unadjmtcd - - - - - § Mint. T
Il _ jloivez,and 1 1b. =~ - - - - - ~ | Independent treasury.
3 1 |1t .'lu a box, with2 forks - - - - - - - | Iadependent treasury.
3| _ 1 1lb, with small weights, pliers - - - - - ~ | Independent treasury.
1- 1 {1ib avondupom - - - - - - { Frankford arsenal.
37 1 | 1bavoirdopois. Ina l’rd" To- - - - -, -~} Com. of Legislature of Massachusetts.
1.1 1 b roy. - In.abag - - - - - - - { Com. of Legislamre of Massachusetts.
3 - - | Fiat weights, up to > 10 1bs.
.3 1 10 ibs. of same forms. :
52 "~ | 11b,and various weights - - - - - - | Office of weights and measures.

'} Office of weights and mea:nres, for adjustling capacity measures,

*6ST 'ON "o



TanLe No. 2—Showing the pragress of the standards of length at the beginning of January, 1814. =]
1 ;
No. ; Designation. } Progress, Dispoition of the standards,
- , K ! i - : ~ -
I Yard measure “a-rait” (line measures) . - - - ' Completed - - | Brooklyn, New Yark. '
o Da do do - - - Do - - { Licutenant T. R. Gedaey, for caast survey,
1 Do do do - - - Do - - | Capain W. 1. Sw.ft, fur coast survey, = o
:, i P Do - do 30 LR - Do RS - | Licutenani Glyun, for surv ey of Beaufort harhor,
! Fouo! measure  do o e . - Do - - Do do do,
i py do do . < -V pe I I Frankford zisenal,
41 Yard measures “a-bout” (end measores) and matrices. The !
vard on tiie marix divided into te. ths and hurdredths.- | Do « .« | Tocastom-houses, .
3 1 Yaid measures similar o the toregoing - i  De . « | Utor Great Britain; 1 for Land Ofiice; 1 fur P:uenl Office,
¢ Bars with yard measure (hne meaaurc ,) in rrahooanv Lo K )
Y Duxes - -1 Do 3
10 Bars with form meawree (Ime meamres) - - Do 2
1 ! Comparinz apparates, with microscopes, 36 inches laid of ] ’
! fran Tronghton's seale, and subdivided - - - - Do 2
1 f‘nmpn ne apparatus, loar feet in length, and subdivided - § Do e
I ! Wide plate, momnted for camparisons with microscopes - Do :
1 . Lever. (lmlal.!llh for adjusting - - - - ' Do e
i i S
! {]X In varions stages of ap- [ B . ol
i ’ . ) |1 proxunate and final ad. i . . o
40 ! yard measures (tine measures) and matrices . ! Jusument. Allhaveb xes | | When completed, 1o be disiributed to the Siates and cus-
0l o do - do ; i {I A apparats for ma. ? lu;‘n -hetises; 1 for the Treasury Deparunent; 1 for the
! ) ) i kmv- ormary measures | | ofiice of \\ewbl\ and mc:bur%.
| U from them. J
o J ’
3 ¢ Swips for lncin")ards (in boxes)) - !
I8 Bars for vard measures. i
23 | Suips fof tracing foot measures, (in buxe< ) i
1 '

* The foregoing

mea<ures ate packed in mahogany boxes,



TasLe No. 3—Showing the state of completion of standards of dry and /iqzii(l measure up to January, 1844,

No. iNo. in Desizuation, Conditiun. Destination.
set. - - .
Dry.
3t- 1 | Half'busheis, with glass covers. Packed in the same | Completed - - . 2 to States; 4 to principal castom-houses; 1 to Eng-
wav as the hquxd capacity measures. and. -
1 I i Bushe - - - - - - 1 Ready for 1djnssmcnt.

133 1 Halt- bu~hel> - - - .

321 - 1| Mahogzary packmo-b.)xes for hall bu-hels - - Compleied

18 - ] do do - - = | Not entirely completed.

43 - Do de do - - - { Not lined. :

32 '~ | Glass covers for hali-bushels - - ‘- - | Ready. 11 more required.! ‘

] 1 | Ha:[-bushel as a sample - - - - -y Compieted - - i 1In Tre'hun' Drpartu\evn.
1 1 Do do - - - - - Do - - In Pateni Oilice.
Liguid.
51 5 | Complete =ets of mallors, half-galions, quarns, pints, and | Completed and delivered.. ‘1 to Tre1<urv Dewanmem for each S:ate; 1 to England;
baif-pints.  Each in two uaiegany boxes; glass co- : 110 Patetit Otfice; | v office of wes gits and lllt‘u.\'ll'l.a,
) - vers o mearure~; pine boxes over the mahogany. . " the rest tu prmcxp.sl custumi-houses. =
' 1 | Gallon measures. Pacsed as abuve -« . Complﬂed and delivered Clhlnm huuse:,.
21 1 ’ Do . do - - Require one mure adjust-
: S ment.
31 1 Do _ do . - . - | Reguire " final touch”
RS B O R o . and adjustnent.

‘691 ON "20(I
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TasLe No. 4—Showing the condition of the balances up to January, 1844,

No. Designalibn. ) ' - Condition, : Destination.

1 {Balance for adjustments ot

half-bushels, 67 inches be-

tween the end knife edges | Completed Oflice weights and measures,

2 | Balances toradjusting stand- | Do 1 to oflice weights and meas.:

ards, 42 inches beam. ures; 1 toindependent treas.
: ury.

', 1 | Balance af 36 inches beam,

for adjusting liquid capaci- .

ty measures - . Da - - - 1 Ofli~e weights and measures,
2 | Balances 30 inches beam, for

adjusting standards - Do . - - { Office weights \nd measures,
2 | Balancesforadjostingstand- | .*

ards» .. . - Do - - - ) Office weights amd measures,
35 | Balanves of each size, viz: | Commenced. Ofthe larger |t Great Britain,

three sizes to the set, size, une completed ;1 one
other ready for mounting ;
five nearly done, require
finishing and adjustment;
othersin “various stages;”
one of the second size “fuar
advanced;” the restin *“dif-
ferent stages;” the smallest
in less furward state,

'TanLe No. § —Final recapitulativn, showing the wumber of standa:ds’
of weights and measures, and number of balances, finished and unin-
wshed, up to January, 1844, - :

Finished. ~Unfinished. Designation,
328 ) - | Standard weights,
73 N A 0 Standards of length,
42 Strips and bars for standards,
101 55 Standarnds of liguid capacity measures,
31 b Standards of dry measures,
104 ] 7 Accessories of standards of dry mensures,
2 . - Samples of standards of dry measuses,
8 96 © | Balances of different sizes,

15, On the 20th of January, 1844, Mr. fEdward Hassler resigned his
position ; and the papers, of which a detailed listis appended to this report,
(marked B,) were handed to me, as the archives of the department of
weights oud measures. © 'These are the ouly papers received by me as such,

At the time of the delivery of the property in the office of weights, meas-
ures, and balances, to me, as the ageut of the Treasnry Departiment, a gen-
eral inventory was made by Mr, ¥, Hassler,  Subseguently, and with n view
to determine the precise progress of the wark of the balances, u very partic-
ular inventory was muade, by my direction, showing the number of piecesin
each balance, and the state of each picce, whether merely cast, rough filed,

® The above are moualed on cast-iron tables,
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smooth filed, turned, or finished, The castings for the greater part of the

work were already done, and 1 estimated that the balances of the lurgest
size were about half advanced towards completion, those of the secoud size
ucarly one-third completed, nnd those of the third or smallest size more than

one-tenth ‘advaneed, . 3 ,

16. "T'he inventories were made, preparations for continuing the work of
adjusting the standards of capacity measure were cotipleted, and the adjust-
ment of the gallon measares ecommenced, by the 26th day of Jnnuary.

17. On the 28th of Febraary, Joseph Saxton, of the United States mint,
was appointed assistunt and forcman in the construction of weights and
nieasures und balances,  Mr, Suxton’s practical skill and scientific attain-
ments had placed him in the front rank in this very line of occupation ; and
the satisfactory manner in which the balances and other work jntrusted to
him in the mint of the United States had been executed, constituted his best
recomuendation for this appointinent, ' '

18. Ou the 13th of March, I814, I was requested by the Secretary of the
"Treusury, the Hon. Jolin C. Spencer, to undertake the experiments neces-
sary for the cowparison of hydrometers, in reterence to their use in the col~
leetion of the revenne—a subject which appears to have occupied the atten-
tion of the departmient at various times,* in virtue of the nuthority given by
the act of Cougress of the 12th of January, 1825.

19, In June lust I was further requested to make the investigations re-
quited by the act of Congress of the 3d of March, 1843, in relation to sugar,
molasses, sirups, &e., and te the saceharine and extractive matters contain-
ed in the various kinds of liquors. Although auxious to render any re-
sources which [ might possess available to the department, 1 was satistied
tiiat, to make the important investigations in relation to hydrometers aud
to sugars would occupy more time than could be spared from the other
subjects committed (o me, unless the rescarches should be postponed 10 a
more convenient period.  As the alternative was not desirable, I applied for
an gssistant to obtain the information, and make’ the researches required
under my superintendence ; and the department having acceded to iny ve-
quest, nominated Richard 8, McCullol, esq., formerly professor of mathe-
matics, natural philosopliy, and chemistry, in Jeflerson College, Penusylva.
nia.  The able report of Professor McCulloh has already been preseuted to
the department in a separate conmmunication ; it contains the results of
much ussiduous research into books, and of labor in experimeut; and the in-
formation is given, as far as the subjects penmnit, in a popular form, The
defuls in regard to saccharine matters, while they show how difficult it is
to obtain strictly aceurate results in regard to the complex preducts of the -
sugar manufacture, furnish, uevertheless, a safe basis for action by the de-
partment, should it deem chauge advisable in the mode of executing the
revenne liws,  ‘They also point out the direction in which farther experi-
* ments are desiruble for both sugar-planters and sugar-refiners, _

20. Upon the facts bronght together in reference to hydrometers. experi-
meuts will be founded, which will enable tlie departmeut to iutroduce the
" unilorwity so desirable in the diflerent custom-houses of our country, and

s 'T'he Jeuer of the depariment is appended to iy letler {mnsmllllng‘i‘ﬁe report of investiga-
tions made under iy soperintendence, by Professor McCulloh, on.sugars, hydromelers, &ey
February, 1845, : Co
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without which the importer or the government, in cortain places, must have -
an ndvantage tiot contemplated by the law.  If a uniform and sinple sys-
tem of hydrometry were introduced by the government, the States would
probably udopt it; aud thus uniformity in deuling between the ditlerent
States would be secured, and indiViduuK' wonld understund better thau nt
present the quality of the articles in which they deal, ~ ‘I'he system should,
tor the benetit of trade, include the hydrometry of very various liguids, und
the explanation of it should be so full that individuals who. desire to man-
ufacture hydroraeters may have the information necessary to enuble them
to do so, o : :

21, On the 5th of October lust, a communication was referred to me by
the P'reasury Department, from the governor of the State of South Curo-
lina, inquiring the best mode of obtaintug copies of the standurds of weights
aud weasures which bnd been furnished to the State,  A'letter of tnquiry,
“in regard to the cost of staudards, was ulso addressed to me directly by the
Seerctary of the Commonwealth of Pennsylvania,  ‘I'hese inguairies show a
disposition to action whicli it is desiruble (o promote, and by which nuitorme.
ity of weights aud nieasures may ultimately obtain throughout he Uniou,
T'he costly nature of the machinery and apparatus required in waking and
adjusting acenrato standards, and the resources of practiea! science which
must be ealled into action, and without which the attempt would certaiuly
prove u fuilure, must render attenipts on the part of isoluted. communitics
expensive, und in some cases precarious,  All the apparwtus requited for
the:-purpose is collected in e oflice of weights nnd measures herey and o
mnke the standards, the employment of additional workinen merely would be
required,  ‘I'hese workmen might be employed at the expense of those for
whom the standards were making, and the superintendence of adjusting
woutld remain as now,  In fuet, while the work ordered by Congress is iu
the course of excention, it would be an cconomy to the gencral governmment
to wuke standards for thie States, since the use of the wachivery, of tie sue-
plus uterinls already on hand, and the superintendence, would thus be
paid for by the States ordering the standards, 1 this conuld be a profitible
Lusiness to uny individual in a Statey 1 would yot reconnuend s course,
But the contrary is certainly the casp; and few States wonld probubly be
williug to encotnter the cost of the apparatus and machinery necessiry to
make and adjust the standards, It is desirable that each Stute should be
supplied with the means of verifying its weights and easures from tiae 10
time; and, us far as the weighus aud smuldler capacity measures are coi-
cerned, this will have been done when the bulanees are furmshed to them,

22, 'I'he matters of which I have just reported the progress are werely
incidentul.  Those which constitute the real business of the year, und of
which 1 now proceed to state the progress, are the standards of weights and
measures for the custom-houses and for the States, and the balances for the
States.  In immediate counexion with these, are the adjustments, made by
authority of the Treasury Department, of the liguid capueity mensares for
the Ordnanee Department, and the measurement of the bass of the buse ap-
- paratus for the survey of the coast, :

23. [t has been sceu, by a previons table of recapitalution, that in Jauuary,
8L, all the weights intended for the eustom-honses and States had heen
made and adjusted, and cither, distnibuted or deposited iv the T'reasury De.
partment; that, of the measures of length, seventy-one had been completed,
and the rest required comparison with the original standurd ; that, of the-capa.
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city ninasures, one hundred and thirty twe had been fibished; and one hun-
dred and eighty.nine vequired ndjustment; and that cight balances had
bern made, and ninety six were in progress, o -

24, 1 propose now to give'au aceount of the progress of :the different
operations of the past year, in their order: 1, of the capacity measures for
the castom-honses and Orduance Department 2, of the measurement of thio

base burs for the survey of the coast; and, 3, of the bulunces. .

I. ADJUSTMENT OF CAPACITY MEASURES.

25 As this must be done near the temperatures when the expausion
of water nnd of the moterial of the measure is the sawme, only a small por-
tion of the year ean be thus employed.  Fhe work was begnu ou the 26th
of January, at a temperniura of 47.2° {ahrenheit, nud ended ou the 15th
of Marchy when the temprratire had reached 52.0° Fahrenheits "Seventy-
one gallon mensures remuined unadjusted ; and these weres, completed
during the tiwe named, besides adjusting the capacity weasyres for the
Ordnauce Department.  Having the compietion of a work already began in
hatid, and not the commenceient of a new work, I couformned as nearly as
practicable (o the mode of adjusting employed by Mr. Hassler, introducing
merely sneh slight modifications as would ‘vot afleet the uniformity of the
standards o be delivered,  “1'he same bulance was used, aud thesame work-
it was eoiployed s the manipulations. L

26, Addibonal precantions were taken in regard to, sereening the instru.
meut, to observing the weighings from a distance by a small telescope, to
ascertaining ronghly that the tewperature of the mensure and of the water
nsed i the wdjustimient werg not very dillorant, to the soldering of the hot-
oy ol the weasnre, nud chimately in using the glass plate belonging to
cacli measare for striking, in adjusting,  lu other respects, the operations
were the same as heretofne ™ Lo reducing the weight of the water cou-
taied e the weasure, to the weight wlich the weasure wonld contain if
the water had the temperatnre of maximm density, | used Mr, Hassler's
tables,  ‘T'Le details of the observations and ealenlvtions upon which these
are famded have not, however, generally come nto my possession, except
80 lar as contained in the published reports,  ‘The same reduetion 1o thirty
fnches of the Sarometer was used, and the correetion mnde, us was the cus-
tom, by placing a weight eguivalent to the correction (to the nearest 4},
of i grainy iu one or other scale pnn of the bulanee. ' ‘

27. 'T'he measures are intended to be rather too large When the adjust.
ment iy beguny and it Is au oporation requiring care and labor to bring
them to the condition of stundards, or so pear to it that the comparisons of
their capacity may Lo registered, to be applied as u small correction in ad-
Justing other measures by them, :

it witl be r collected that tha standard gallon of 231 cubic inches con.
taing, aceording to Mr. Hassler, 58,373 grains (of the standard troy pound)
of water, at the temperature of the waxmnm density, and at 30 wehes of
the barometer,  "The weight previously used as equivaleat to 58,373 graius
was cmployed in thess comparisons, I o :

8. ‘I'ie handle was remioved from the gollon measure in adjusting;

* See Mr. IIu-slef’s report of March, 1849, v
] .
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it thus presented a cylindrical vessel, with a rim above and below. The
bottoms of the measures are fastened to the cylinders with soft solder, T'o
ascertain if these were closely soldered, water wus left in each during the
night; they were- then placed upon a stove moderately heated, so as to
force out thie water absorbed in the capillury space between the eylinder
and bottom, if.not eflectunlly closed by the solder.  Discrepancies in the
different weighings on_ the same duy uppear, when the bottom is not per-
fectly solderced, from the absorption of water; but this test is obtained at
the cost of much time, - - :

20, The measures were polished within and without before adjusting,
and, as the exterior polish was injured in a degree in the adjusting; n com-
parison was made after the repolishing, They were handled with buckskin

loves, v f

30, The bulaiice: being in order, the measure, without its handle, but
with the glass disk on it, which served to strike it, and with a weight upon
it equivalent to 58,373 grains, was placed in one scale pan, and a counter- |
poise in the other, ' The weight was removed from the cover, and distilled
water poured in, until the measure was quite full.  The air bubbles were
removed from the sides by o feuther, T'he gluss eover was carefully slid
upon the measure, the water heaped up by it being gradually withdrawn
by a syringe as -the glass plate was moved forward, When the plate
nearly covered the measure, o little water was withdrawn by u moist cloth ;
and os the glass passed upon the metal, the rim was wiped,  "I'his is the
most diflicult part of the manipulation ; and, ufier all, & swall portion of
water remains between the glass plate and the metal rim, in the part oppo-
site to that where the plate is first applied. This adds but little, however,
to the actual weight;. and the changes of weight by the small ditlerences
in the guantity of this wuter in separate weighings are quite imperceptitle—
or at Jeast are merged in other sources of discrepancy of greater mmount,

The barowmeter was observed, aud the weight, making the reduction to 30
inches of the scale, placed on one side or other of the bulance, as required §
the cquipoise was now made by additional weights, which showed how
much the weight of water in the gallon meusure ditlered (rom the standard
weight, ,

The measure was removed from the scale pan, the temperature of the
water contained in it observed, the water removed, und the temperature of
the meastre nated,  T'he reduction for the excess or defect of weight at the
observed temperatures to that at the maximum density of water was taken
from the table before referred to, '

31, "T'he water was distilled every day, "T'he still is of copper, with
head lined with tin,  he worm isof lead.  Oue-halt of the water put into
the still was collected iu the distillation, Tt trickled through a wooden
plug, the exterior of which was covered by cotton which hud been washed
in pure water,  "I'ie water was collected i glass vessels, with paper covers
to keep ont the dust.  "I'he distilled water of one dny was used the next,
The gluss vessel contuining it wus placed thie evening before using it in the
inside of a wooden tub, on-u benceh in the adjusting room, the measures to
be ndjusted being ranged aronnd the wooden vessel,  ‘Ihe measures thus
take very neaily the temperature of the water, :

32, Aliule fire was yaude in the -afiernoon, in a stove in the middle of
the udjusting room. ‘I'ais was allowed to go out at the close of the duy,
T'in screens were placed, to cut ofl the rudiation of the stove uud pipe trom
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the balance. The temperature of the interior of the measure was taken
ronghly before and after the weighing, by p'acing a thermometer with a
cyhndrical bulb, similar to the one used for nscertaining the temperature of
the water, inside the measure.  This method was accurate enough for the
purpose intended, which was merely to nscertain whether the measure had
nearly the same temperature as the water; when this was not the case, the
final adjustment was not attempted, R
33. \WWhen a mensure proved o be too large, the lip or rim was grouund
upon a lead lap (wheel) covered with emery. ‘I'he same care is not heces-
sary in the weighings intended to bring it to the final adjustment, us in the
last comparisons, When making these, the same measnre was not weighed
more than once on the same day, [n general, as many gallon measures as
could be weighed once in one day, were under adjnstment at the same
time; deducting, of course, the time for grinding and other operations con-
nected with the adjustment, C ,
31. The preliminary adjustments require considerable labor, which does
not appear in the tables of final comparisons, ~ T'o give an-idea of this by
an example, I have placed in the annoxed table the number of trials neces-
“sury to bring five of the gullon measures (taken at random) to their final ad-
Justment.  In the first column of the table is the nuraber of the measure ;
in the second, the weight, in grains and decimals of a grain, regnired to be
subtracted, (marked —,) or that to be added, (marked. 4,) in order to bring
the measure to the standard, on the duys the dates of which ure at the head |
of the several columns,

Tavte No. 6--Showing the steps towards the final adjustment of the
gallon measures, Nos. 126 to 131,

No.| January 2. | January 27. | Jenuary 29. | Junbvary 30, | January 3I ' February 1.

Grains, - Grainy, - Graing,

126 — 4. — 3.0 4 0.06 < Final, | -

1271 — 3.7 - 31 R 1 — 0,06 | Fioal, )
128 — 2.7 - 17 — 0,97 - 0,08 - 0.02 Final.
1349 - 9.4 -G8 s 0,02 Final. !

130 -—Jd.4 - 0.5 - 0.02 Final,

131 —_ 2.7 . - 3.66 - 18.4 - 5.7 — 1.83¢

35, As before mentioned, 1 followed the practice previously introduced
into the establishment, of using freshly distilled water, because uniformity
was.onc of the most important of the results sought in the preparation and
distribution of the stundards. 'I'o ascertain, howaver, if the effect of the
absorption of air was porceptible in the adjustments, I had a pumber of
weighings taken on diflerout days of the same measures, with (he same wa.
ter, which, after cuch weighing, was roturned into a glass vessel, and kept
covered 50 ns to excludo dust.  They are recorded in the following table :

* Battom badly soldered, .

# ‘I'his measure proved n second time to be badly soldered, and only obtained the final ad-
justment-upon three other findls, This observation suggested to me the precauntion before ree
ferred to, of ascertaining beforehand that the soldering was perfect,
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TasLe No. 7-Showing the resulls of two successive wiizhings: of the
samegallon measures, with the same distitled water.

Number, ‘Febroary 22, February 27,
131 — 0331 4 0.08¢
134 - 0,068 J A g
135 0.246 — 1,000
10 C— 1 e 0,237
12 06 1w
146 - .51 - (111
S8um . - —~ 1515 L35
Mean - -f — 0,257 - 0.221

‘The results with the separute menst:res are not regular, hut the average
diflerence 18 nearly six times os great ns the same average found by trials
of the measures nuder the snwe circamstunces,  On-tryitg a siugle meus-
ure with the snine water at different times, nothing satisfaetory was elicited,

36. After the measures had been brought to the state of tinal adjustment,
1 geuerally repented the weighings once, or oftener. ‘f'ho following table
contuins the results of the final weighings, and the mean of wll with each
measure, ‘I'he headings of the columns sutliciently explain the data to be
found in them. 'T'he adjustment of all the gallon measures is completed
by this season’s work, When finished, they were marked on the projeetion
at the buse of the weusure with the letter B, and below it the yenr —44,
The nmnber of the measure was stamped, as heretofore, on the under side

of the Lottom of the measure, 'T'hie letters wud figures for murking are

quite smulls

Tanny No. Q.-—-'I'uble-qf Sinal adjustments of

€ et it o g o S

L]

;
i
{
i
4
|
i

H

the gallon measures,

o - ¢
g ) £
¥ o g ’
; e E < @ )
g : 53 ., %
€ b b~ S ¥ = E
< . = - = - @
=1 ; - [V [
& A & = L g2
7 g ) £8 5 LN
s g g £ C g8 & 3+ o
) g 5 - = S (4 K
P2 (=] (] B [~ (4] I =
- 1814, Inches, lreg. Fahe, : Graius, Grains, Grains, Grains,
126 | Jan, 201 G0 CE TR N 0% £ I Ty I RO T
Peb, 16 Q0,400 LN - 0,10 -4 it -, 43
2 S84 48,4 ek RIIE - 4.5l 4 0.4
4 Mar, 1 30,12 0.7 — 2,95 -—2.906 | ~= 0.04¢ { - 0.00
127 { Jan, 30 29,90 4R 7 - 4,80 - 4.737 ~-= 0,06
Feb, 6 29,90 ‘47.8 - 5,60 - 0,00 - 0,37
) 0,38 48,8 - 4,40 - 4,606 - ),93
Mas, 1 dJ0, 12 50,6 — .60 — 3019 Ao 0,420 0 ,
. b 30, 46 44,1 - 4,20 — 4,200 - 0.05 -— 0.04
128 1 Jan, 31 dn, 2y . 471 - 5,60 -~ 0,647 - 0,03
Feb, 2 30,05 7.4 - .00 ~ b.445 ~- .55
I Vi 29,94 475 - 0.0 - §.340 ~= 0,01
24 Ju.3t 8.8 - 4,43 -— 4.6606 -} 0,24
Mas, 1 30,12 50.¢ - 3.40 - 3,019 - .38¢
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‘ No. of standards.

128

120
130

131

132

13

131

135

134

14s

139

140
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30.14

471.2

6.10 .

|- 5-599

.~ 0.5

[ -1 I
. g ..t..Dv . g.
k 5 &
o @ -
< e [
o ER- a2y o=t
. . = I bL e
; 5 z ¥ g= &8
- & £3 b =% 2 .
¢ : £ g2 .| ot ged | ¢
:: ~, " E 5 6 . [
@ H a o & |- =
Isit, Inches, Deg, Pahr, Grains. Grains. © Grains, | Grains,
Mar, b R TTE [ B R T I - 4,00 | e 4,300 0,20 0, U
Jan, 2 AT 17.8 — h.20 ~ 5,20 SN
b, 2 RN 47.4 — BN - 5. 14D = {), 3D
29 30,81 LR —0. 18 — 4,660 - 050 1
Mar, 5 BN 19,2 — 00— 3D - 02 | 026
Jan, N 30,41 47.7 — 0.0 - 5,280 - {).02
I'ch, 16 20,00 TN ] O I 1) I e i 113 0.97 .
) J0.31 R e T ) -~ 4.6k S S LU )
Mar, 1 .10 50,5 — 310 — 382 [ = 0.2 | 4. 0.07
el H 29,96 46,2 . -5 | BR2 ] W02 )
' 6 ¥ 1 498 — 5,30 ~— 5,25 —, 07
: 20 HITNT 7.2 — i 10 ] 5,500 — 1,03
<l LS RN e LU R AL -+ 007 o
pay 20,05 o0, 6 - 3015 — A e 33 :
)] $0.9 49,3 DAY () T S IR S Ry S VI I K. T
: 30,94 47.1 - D0 e 6T - (106
17 . 2091 47.6 - .30 ~ 0.335 ol 0.03
cow 0.2 48,8 i ] = 4L666 02 | .
Mar, 1 30, b - 300 | e 3 ] e U7 - 0,00
Pev, ot 30,87 7.6 - D1 ] e 538D -, 0
20 KRG N R - 3.0 - 4 il -~ 033 |
Mar, | din 07 50,5 - 3.5 - 3.0 ~—~ (.63" |'=m 0,30
Jun, 381 30,97 46,7 - 5.0 | == 5,733 0.0 o
t'eb, 16 20,90 489 ~ 0 | g, 008 0T
‘ 2 30,18 17.0 —_ ) — HouT [ 012
2) ¥o,98 19,9 40 -— 4,345 0,34
P #0000 b0y — 0Hh | — 2000 - (.06 :
28 a0, 23 4.l ~— Dl -- 4,336 — 1.02¢ | e 0,00
1 30,10 47,8 - 010 - 5,205 0.12 .
29 d0.904 48,9 -~ 4.0 e R - 1,40
Mar, 4 2005 0.8 - 4,05 N 017 :
B 30,30 o0 34T | == 300K o149 | 40,92
Jon, 31 40,27 46,5 = 0,60 -—5.730 014 :
Feb, 29 30,24 48,4 w4, -4, 596 0.37 (.
Mar, 4 PULRTH b6 - 383 «- 3,851 - ()02
R 30,30 (0,0 e G0 | e 3658 L e 0020 | 0,19
Feb, @ 30,26 17,3 -— 000 - 003 el D2
[ 3 I K TTH 46.2 - DG | - 6,82 -0
o BIURLL] 48,9 -— 3,53 - i, B6 e 107
Mar, LG bl.o ol SERAkT vme 0,06
‘ H 30,04 0.0 — 360 | = TN a0 [ o4 0,08
Feb.o 8 PR 8.6 — .50 — 4807 | el 0011 ;
16 2,00 4.8 D 4,00 == 4,666 0.07 )
20 S0 08 47.9 — H.70 - 5,000 - 1,10
21 <0, 09 48.7 - 4, 60 - 4507 L0058
02 2,95 N -~ 3.00 - 3,048 - (0,25
24 do,23 493 — 05,00 | -~ 4,955 — 1.29¢ | 10,03
. 3 30,206 - 47,8 ~ 5,60 | =~ 5,009 | ==0.00 [
Mar,. 4 20,94 51,3 e A ] - 070 4 0,67
Cn 30, 46 o0 330 | e 3658 | o 0,360 | < 0,38
Feb, 6 24, KRG 48,4 D A R0 e 400K 013
7 0,90 47.98 - D00 | -=.5,599 - 0,00
29.63 48.0 . — 5, () - 4,867 -~ .13
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TansrLe No. 8-—Continued.

[ - & .
& B o £
vy Co
L 2 BT H
43 S -~ e
K o S a &Y o=
£ g 8 v g2 - ¥E
LR 2 g &S 2 ¥E% | 4
=] L3 'Y e s}
v | & & & A 5} e |} 3
1 1814, Inches, | Dey, Mahy, Qratus, Griius, Gratus, | Grainy,.
140 | Feb, 21 20,498 49.0 - 4,25 - 4,020 o 0,98
‘ 92 30,00 TN — 0 ~ 3,019 )
) o 30,28 44,2 -0, - 4,316 —~ 067 | 45 018
m . 7 0.9 47.0 - 0,50 ~ 5,676 o 0. 18
Mar,” 4 2,99 - 5.1 + 210 4 2,304 — .23
. 5 30. 46 . bu.0 - 40 - 3,008 — 081 | - 0,13
142 Feb, 6, 2.9 48,2 e 4,04 -~ 5,049 [{ ]
i 219, 40 47.4 - 0,2 -0, 440 0,24
| ¥} 29,494 47.4 = 0,00 we O, 44D - 1,00
20 30,00 47,4 -, 00 — 5,522 ~- 1.52
21 29.92 8.7 — 3.60 — 4,737 +4 114
L 29.95 . 50.4 - 2.75 — 3.216 - (0,50 .
_ on 30.23 49.3 | -~ 1.8 -= 4,200 — 0.5 | 4. 0,09
143 ] Cu M . 46,4 -~ 0,00 ~= 5,750 o 017
) Mar, 4 .08 AR -+ 140 <= 1,952 ~ 0.0 '
- b - 30.46 49.9 - 4,20 -~ 3,78 — 0.41i% | = 0,21
114 | Feb, 10 318 46.8 - 5,70 - 5,739 <4 0.4
" Mar, 4} 30.03 53.6 4 1.00 | S 1.393 —_0.39
5 30.46 © 49,8 — 4,40 - 3.817 -~ 0.5=% [ — 0,21
145 | Peb, 9 29,94 46,6 —_ 600 | = 5707 | —0.00
10 -30,18 46,2 — 5.8 — 5,83 | 0.0
Mar, 4 30.08 53.4 [ 4000 | 1032 - 0,8 ‘
51 30.46 49.6 -4, - 3.991 - 0.01% | = 0.08
146 | Feb, 12 30.22 48.6 | ~5.00 — 4,807 -—0.19 .
13 .20 ) 47.0 —_ 6.,00 — b.676 — 0,32
17 29.90 47.3. — 5,40 - 5,522 - 0,04
A Jule 47.2 — D.50 — 5509 —_— D
21 29,98 418.9 -~ 4,04 - 4,506 o 0,56
2 30.00 50.6 — 4.0 —3. 01 — (), {5
o 30,23 49,2 - 5,13 -~ 4,315 — 0,98 | = (.30
147 10 30.18 46.6 — 5.7 — 5,707 o 0,01 ‘
Mar, 4 30,08 534 . & 0.0 e 1,132 — 0,2
5 30,46 4.5 - 4,45 — 4,077 ~ Q37— 0.20
148 | Feb, 9 29,94 46.3 — 0.8 - 5,547 0.00 '
, Mar, 4 30,08 53,2 = 0,73 o 0462 -— 0,23
6 30.48 40.2 -— 4.0 -— 4,315 - 0.07* | ~'0,10
149 | Feb, | 30,30 | 47.2 — 5.8 e - 0,20
Mar, 6 30.55 49.9 w380 - 3.7 e (0.39
) i 30,00 9.2 . - 1. 03 —~ 4315 | ~=0.015 1 0,00
150 | Feb, 13 -30.30 46.8. - — 0.8 - 5.730 — 006 |-
' 17 20,94 47.: -— 6. 10 -— 0022 - () Y
Mar, 6 J0.55 40.9 -~ 3.05 - 3.708 - 0,69
7 40,50 49,2 | - 3.90 — 4,345 - 0o ) e 0,12
151 | Feb, 16 29,90 48,8 ~ 4,50 — 4, 00t 0.17 '
Mar. G 20,55 19.8 - 3.83 — 3817 -~ 0,01
i 30. 50 49.2 - 4,60 T T == 0.20% | »= 0,03
152 | Feb, 12 30,98 47.8 -~ 5,30 | ~— 5.22 - (.07 :
Mar. G| . 30.55 49.7 —3.8) | — 3.904 A4 010
ki 30,50 4.1 - 4,83 - 4.436 — (L34 | e 0,12
153 | Peb, 161 29,90 48.8 — 450 | = 4666 | 4 0.17
Mar, 61 30,55 9.6 — 300 ] e 308 <0 .
7 40,49 49,1 — 4,00 PR PR 2 0 | o 0,38
154 | Feb, 1 30,21 18,4 - 000 | e= 4,0 - 0,07
: 171 20,914 - 47.5 — 5.2 - 5.390 4 0.19
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TanLE No. 8—-Continuch-

- E g
5 © 2 & o=
-
3 e, 3 &g 58
.2 12 8 ‘\1 od Py -
g & £ L3 g8 .38
" a [ “
B g ; & $8 . E% | I+ | §
=] K g . E H2e E é u
A (=] @ [ a 5} -
1844, Inches. " | Deg. Fakr, | Grains, Grains. | Grains, | Grains.
154 | Mar, 6 30,55 49.6 - 350 | ==l [0y | ‘
7 30,49 49,1 — 4,30 ~ 4435 |- 01301 4. 0.12
165 | Feb, 17| - 29,90 47.4 - 530 | -~5.445 | 4 0.14
Mars 6 30,565 49.5 — 305 | ~4.077 —0.13
7 30,49 49.0 ~= 4,90 e 4,505 '] o= 0.370 | - 0,12
156 | Feb, 16 214,90 43.8 - 4.7%0 - 4,666 -— 0.03
Mar. 6 30.50 49.4 —3.70 | == 4.160 0.46 | ¢
7 .44 489 - 445 |~ 4.506 0.15% | 4 0.19
104 | Peb, 15 30, 15 49. 1 450 | - 4446 | — 0.00 C
Mar. 6 30,50 4.3 - 4,10 -~ 4,200 - 0.15
7 30,44 18.9 - 4.%0 = 4506 | 0. 11* ] - 0.01
106 | Feb, - 16 20,90 48.8 . = 4,50 | 4666 0.17
Mar. 6 30,50 49.3 — 3,90 | ~ 425 [ 40565 [
7 30.44 8.9 — 4,40 | =~ 4.596 0.20* | - 0.31
107 | Feb. 17 29,90 47.4 — 550 | ~-5.445 | —0.05
Mar. 6 30.50 49,9 — 3.85 | ~-4.315 0.49
7 30.40 45.9 — 4,35 - 4,506 ‘| . 4~ 0,25¢* | 4 0.2

* Using glass plate belonging lo each measure,

37. 'The errors to which the weighings are liable ‘are shown in the fol.
Jowing table, No. 9; from which it appears that the mean grror in two cou-
sccutive weighings of thirty-two measures, without regard to the sign of
the differences, was 0.20 of a grain, or yy gy Of the whole weight, The
greatest difference was 0.68 of a gruin, or y¢}yy of the whole weight of
water in the gallon, ' ‘ ‘

TanLe No. Y—Showing the difference in consecutive weighings of the
Y l ‘ :
gallon measures,

T4 Tl ~ B4 ( 2.4
o w.be ] \ ¢ . g o b
5| sk |l § | wk g w2 B | ik
< o o o g - g -]
g | 8% E | g8 e | E8 E | g
~ 6o () o 3 [ N o ' 2’_§
3] Lo . © b b A ) T 5o G R
S B2t S =g e 3 et S Hg
A A 88 A Aa8 b4 as8 o %R
Grains. Grains, Grains o Grains,
104 o 0,22 132 ~+ 0.10 141 - 0,06 150 - 0,52
106 4 0.3 133 - 0.30 142 4 0,10 151 - 0.18
107 - 0.55 134 - 0.1 143 - 0.18 1521 4 0.18
126 ]~ 0.49 1l 0.52 M4 - 0.43 1631 . 4 o0.022
127 - 0.31 136 0.21 145 - 0.12 164 0.26
128 - 0,67 137 0.20 146 - 0,13 . 155 - 0.27
120 - 0,38 148 - 0.04 147 - 0.22 166 - 0.50-
130 40,29 139 -4 0,68 4R - 0,23
131 - 0.20 140 - 0.13 149 ~+ 0.69

Mcan, without regard to signs, 0.29 grain.
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TasLe No. 10—8howing the probalble error of a single we
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38. The most probable error in any one result, and that of the mean of
five or more sets of weighings, are shown in the following table, (No. 10;)
by which it appears that a single observation is not likely to be 1n excess

" or defect more than fromn two to fonr-tenths of a grain, and that the mean
of five to seven weighings will be within fificen-hundredibs of a grain of the
true weight,  ‘I'his, of course, supposes that coustant sources of error do
not euter into the methods of experiment,

of the mean of several weighings.

ighing, and

Number of méans. | Number of observa- | Probable error of one | Probable error of mean,
. tions, observation. '

Grains, Grains,

128 6 0.2 0.095

131 5 0.19 0.0:5

138 b 0.21 0.096

140 6 0.35 0.143

146 7 0.34 0.131

1. ADJUSTMENT OF CAPACITY MEASURES FOR THE ORDNANCE DEPART-
MENT.

39, The final weighings of the set of capacity measures adjusted for the
Ordnance Department, ure given in the following table :

Tasre No. 11.—Tuable of the ‘ar.l/'ustn;ents of the single set of capacity

measures for the Ordnance Department,

s 5 £

% Ex:

b= [ 3 K

g o 3% | ©F

& ) [ &8

© X B e

Y - g Z ¢a

E g 5 g g2

7z Q & 3 8
) 1844, Inches, |Deg. Fuhr.) Graing
Gallon - - | Mar, 13 29,90 - 53.7 1.50
Mar, 14 Jo. 10 53.6 1.05
Half-gallon { Mar, 13 29.90 53.8 - 0.57
Mar. 14 3v.10 - 53.6 -+ 0.05
Quart, 1 . «} Mar, 12 30.25 5%.4 —~ 0.14
- | Mar, 13 29,90 53.9 <+ 0.60
‘Quart,2 -] Mar, 15 30,01 Hd.4 - 0.30
: Mar, 15 30,01 62,7 | — 0.07
Pint - | Mar, 15 30,01 5¢.8 — 0.05
. {Mar. 15 3001 | 527 | — 0.0
Half-pint « | Mar, 12 30.25 52.3 | — 0.05
Mar, 13 20,90 ' 54.2 ~+ 0.13

Correction for tem-
perature.

—— —— q—

Grains.

1.5594
1.3329
0.8892
0.64964
0

0.9831
0. 2750
0.0120
- 0.0137
- 0.0480
- 0,158,

T
+
+
i
-4~

—

58
.38
= g
Z |+ ]
- -
Ghrains, | Grains.
— 0,06
— 0.98 | == 0,17
- 0,12 .
—_0.15 | — 0.13

8'(1? 4 0.06

- 0. 0.
4 0.02
— 0,01 | —~ 0.01
- 0.06 ’
- 0,04 { = 0,05
- 0,00
—0.03] ~0.01
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Ill. CoMmranrisoNs OF THE MEASURING BAUS OF THE BASE APPARATUH
FOR THE SURVEY oF TIIE COAQ'I‘.

40. These hars were employed in the measurement of the Fire island |
base line, the base upon which the triangalation for the survey of the coast
rests § and it was now intended to use them in measuring two bases of veri-
fication for the work—one near the northern, aud the other near the south- .
ern extrennty of the main triangulation, as executed prior to 1844, under
the superintendence of Mr, Hassler. The bars are four in number, each
one being nearly two metres in length,  ‘I'hey were found to have rusted,
and were cleaned ; eare being taken to change their length as little as pos-
sible in taking the rust from the ends. "

41. They were compared with a standard, before using them to measure
the base of verification on ICent island ; and subsequent to the mensure.
ment, and before and after the measurement of the base of verification on.
the Providence and Boston railroad. The apparatus used in the compari-
sons was the lever of contact, inade under direction of Professor Bessel,
of Konigsherg, for the oflice of weights and measures, by request of Mr.
Hassler.” A length of two metres was measured in the apparatus, by
doubling the length of the metre of Lenoir, belonging to the const survey,
‘or by combining the metre of Lenoir and the standard metre of the French
conuission of weights und measurcs, belonging to the Americau Philo-
sophical Sacicty of Philadelphia.  T'he length of the metre of Lenoir, as
compared with this anthentic standard, is knowu from the experiinents ot
Mr. Hassler, afd from repeated eomparisons in this apparatus, mnade during
the measurements in question,  Fach bar was compared, in turn, with the
length of two metres; and after the comparison the standard was again
measnred, and the mean of the first and last readings taken as the length
of the two wetres,  “I'hie bars were placed in the apparatus in the position-
i which they are used in measuring.,  T'hicir ends are not perfectly square
with. the sides; but the pieces used to communicate motion to the lever
(nbntting picees) touched about the middle of the bar at one end, and rested
flat ngainst the opposite end,  ‘P'here is a lever of contact connected with a
level at both ends of the machiue, nnd sometimes both levels were used ;
bat more generally a flat abutting piece was tirinly screwed against the.
measure at one end, aud the other end pressed by means of unother nbutting
piece, thio end of which towards the weasurs wus round, upon the lever of:
contact,  As the standard of comparison and the measuring bars-are of the
sanie material, it was ouly necessury to guard against chungesof temperature
during the operations.  'I'wo thermomcters, suitably disposed upon the ap-
paratus, and in contact with it, were read ; but the eflects of the changes
of.temperature were masked in the slight errors of ‘observation,  Iach di-
.vision of the level attached to the longer arm of the lever is equivalent to
o s Of an inch nearly. ’ : ' SR :

42 'I'he observations were made by Mr. Willinm Wurdeman, Mr, Jo.
seph Saxtou, and myself, "The results, redueed to Koglish inchos, are given -
in the annexed table. The four bars, A, B, C; D, when arranged 1n meas..
uring, are longer thau eight metres of Lenoir by the quantity in the third
column. | This is put in English inches, as o mre faniliar measure than
the metre. e '
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Tanre No. 12.—Comparisons of the bars used for measuring the verifi-
cation bases of the coast survey.

: ] &%
g 23 ) 8,4
4 | =ES 28
‘ 55 | @z | E%d
When compared. o2 [43 Eod
‘ 28 | 9§ ok 2
g 05 8é¢
K- S ..6 :.: o8
4 < ‘ ~
: B : ‘ Inches, Inches,
Before measurement of the Kent island base .. . 1 0.00430
0 . do do - e . 2 0. 00450
Do do ‘ do - - - 3 0.00646 .
Do do do . - - 4 0.00579
“ Do do do - - - H 0.00337
Do do - do - . - 6 0.00278
Do do do - . . 7.1 0.0u351
‘Do do do - - . 8 0.00508 | 0.00460
After measorement of the Kent island base - - 9 0.00568
Do do ~do . - - 10 0.00542
Do do do - . - 11 0.00627
Do do ! do - - - 12 0.00561
Do .. do do .. . . 13 0. 006581 0.00586
. Before measurement of Massachusetts base . - 14 0.00503 '
Do do do . - - 15 0.00450
Do do do’ . - - 16 0.00547
Do .. do oodo o . . - 17 0.00558 0.00527
After measurement of Massachuselts base - - 18 0. 00112 L
. Do " do do . - - 19 0. 00590
Do . do . do’ . P - 20 0.00431
Do do do - . - 21 0. 000688 .
Do . do ~ do - - - 92 0. U0is37
Do do do - . - 23 0.00386 .
Do do do - - - 21 0.00436 0. 00455
Final mean - - - - - 0.00496

Probable error of the mean, 0.000014 of an inch,

~43. Thedifferences between the successive sets obviously result rather
from slight differences in the repetition of thé observations than from
any real change in the bars by use. After the last use of them, the ends
appeared to be'slightly corroded by rust; but, on removing it by a ground
glass plate, the change made in the length was quite imperceptible. ‘The
probable error ‘of the mean of these resnlts, deduced from the comparison
of the whole by the usual formula, is 0.000141 of an inch in cight metres,
which, in & measurement of ¢leven miles, would make but three tenths of an-
inch. T

44. 'Though the diflerences are given in inches, for the sake of indicating
their actunl amour.t in an ordinary measure, they were really taken in parts
of the mietre, and. give the length of the four bars compared with eight
metres of Lenoir; 8.00012G1669 ; or, compared with the standard of the
French commitiee of weights and measures, by using Mr. assler's com-
Jarisons, 7.994929261 metres, ‘I'he possession of this authentic standard, -
which was at one time Mr. Hassler’s private property, probably induced
/him to adopt the metre as the nuit of length in the survey of the coast.
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The Tronghton scale of 82 inches being merely a copy of the standard of
Great Britnin, unverified by authentic comparison, could not .be assumed
as of cqual nuthority,  The measures of the survey being in metres, the
results could always be compored with those of the principal luropean
works of the samne character, ‘

1V. OF TiE WORK UProN THE BALANCES.

45. By direction of the Treasury Department, the chief attention has
heen given to the completion of the balances of the first and third sizes.
"T'he six balances of the first class, nearly completed uudér the direction of
Mr. Hassler, have been finished and adjusted.  Cases have been made for
them, with sliding doors, .'I'hey have been packed ready for delivery, and
will be distributed, a8 already directed by the Secretary of the T'reusury,
on the opening of the scason in the spring. = A person will be sent to sct

-up these instruments in the places which may be assigued for them, and to
tllustrate their use to those to whom the executives of the States may assign
their sufe keeping.  “T'hires other balances are very nearly completed.

In the six balunces just referred to, very little change has been made from
the original designs; and, in general, in all those of the first class, only

-such changes have been made as appeared indispensable to both Mr, Sax-
ton and myself. The chief alterations consisted in an arrangement for ad-
jnsting the knife edges, upon which the scale paus rest, without grinding ;
1 the means of bringing always the same line of the suspension piece, or
stirrup of the pan, upon the kuife edge; in the steady pins for the scale
pans, iudispensable to convenience in weighing ; and in the cases required
for cavering the whole instrument, to protect it from currents of air in
weirhing, aud from duast at all times, - '

46. [uis dilicalt to give n precise idea of the progress of this kind of
work, 1 had prepared detailed tubles, in which, under the head of each of
1he different picces of the balance, the progress made in that piece, in every
sel, was indicated by the number cast, rough.filed, smooth:filed, or turned
ot finished.  The techuicaliies, thus introduced, seemed to me at last rather
to perplex than to clear up the subject, to any one not specially conversant ¢
with it; and I have now substituted a general abstract for these tables, ‘The
different pieces of which. each balance is composed were distributed into
three classes, nccording to their size or the ditficulty of execution ; so that
all the largest pieces, or those requiring the most cure in making, were
classed in the first; the smallest, and those requiring the least care, in the
third ; and a second or medinm class was formed between these two, The:
amount of progress during the year may be estimated by comparing the
number of picces, of each kind, which have beeu .in progress, with- the
whole number required. ‘ ‘ e

47: o estimate the progress up to Junuary, 1844, by the same principles,
the following table has been prepnred.  'The remarks just made, and the
headings of the different columns, sufliciently expluin the meaning of the

_ humbers contained iu them, ' ‘
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_ TasLE No. 13-’-—8!:@:95:{4{ the progress of the balances up to Junnary, 1844,

E ' g | Peret of e whole
, = &8 number of pleces,
-4 B & .
E £ , o 8 : -
et 3 w R4 %0 _“= &
I . =) 2 & g L3 2% 1 ET( 8
Classification of the pieces. g5 E3 R 25 158 [ ZE | B
, Ye i oy g2 (3s (2210 3
2] ER E=d = 5
[T S & - L) S b &
g =
=2 T Ts j2lyl o)
© S B = Zwel 22| B
- ~d [N 3 2 a1
Firstclass - - - » - 8171 4R 2461 1,706 45 | 2 13
Eecond eiasy B - -1 1,054 a3 S5 3,0s1 68 25 ]
Thirdels  « o o] gt el el oaerl sl | e | om

From the foregoing table, (No, 13,) it would appenr that the balances, as
commenced by Mr, Hassler, were advanced nbout one.fourth towards com.
pletion at the beginning of 1844, This conclusion iy nearly equivalent to
the one stated iu u former purt of this report, which was derived in a difs
ferent way. ’ -

48, It is to be nbserved, in regard to the table just given, as well as to
the one which follows, that the unmbers are merely approximate, and that

« the whole number of pieees required is not the sum of the numbers in the
differcnt eolummns ; beeanse, in some cases, all the castings have not been
mnade, and in others more picees were east than were absolutely required,
to allow for defeetive eastings.  No distinetion has been taken between the
brass und iron parts of the bulancey, ag the only object is 10 give an up.
proximate idea of the work done. ‘

'apLe No, 1d—Shmoing the progress of the worl: on ihe balunees from
January, 1544, to Juunary, 1545,

~ 4 Per ct, of the whole
= £ ber of preces
a ¥ pnumber of pieces,
S g2
= S8 o
4] E_%é,“ ER
Classification of the pieces. g% £= ZE
= g =
P 4 4 ] H - 3
% °5 T =g % 18521 3%
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7 Z = Z Z Y | 2
% 3 k] &= -] Ey| 8
6 = Fia z S |28 | &
* Pirst clasy - - e <] 442 640 293 1,796 2 | 36 22
Second class el e el G4 | qa8 | 3,u81 1 23 L
Third class « 4 - 567 il 2,140 9,237 ] 10 3

o i o i e P Al 1 8 B A

49, ‘This table, when tuken aloue, gives too favorable n view of the year's

progress, beenuse the higher grades of finish, in many cases, were an ad.
vance upon the lower grades, aud not, as in the former table, exeented from
the casting up to the fuished article.  Muking due allowanee for this, it
appears that about one-seventh of the whole work originally wmarked out
upon the balanees bos been executed wihin the past year; aud that on
the Ist of Juuunary, 1545, it was about two fifihs done. A greater propor-
tionate progress may be expected during the present year, ' ‘

- Yery respectfully sulwuitted by 1
ALEXANDER D, BACHE
Gronae M. Binu, Scerctury of the Treasury of the U S. ’
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APPENDIX.

A.

Special repart, subunitted to the Trensury Department by Mr. Edward
/ Pare, i3
Lussler, on the progrress of thework of constructing standards of weights
and measures and balunces, to Janvary, 1844, \

Wasmnaron Crry, January 4, 1844,

Sin: Ivis with pleasure I report to the departinent, in answer to the que-
ries in your letter under date of December 27, 1843, respecting the United.
States weight and measure work, ‘

[ shall take them up in the order in your letter.

 1st. State the number and designation of each kind of standard already
finished, and of the number 'which have been delivered.

Cw2d, The sane in vegard to the accessorics, as boxes, &c.”

The standards (inished and delivered are 207 full sets of weights, con-
sisting of 1 Ib. troy, and 1, 2, 3, 4, 5, 10, 20, 25, and 60 lbs. avoirdupois. -
Of these

One set was sent (o Fogland,

"Pwo setg were delivered o the Treasury Department, for the use of the
independent treasury, *

One set was delivered to the Datent Office.

Ono set to Old Point Comfort. :

"Uhree sets remain in this office, for future comparison,

The balauce have been dolivered to the custom-houses, the respective
States for which they were desigoed, and the ‘T'reasury Department,

They are packed i two strong mahogany hoxes, filled with yellow pine,
in which are hared cavities expressly for receiving ench weight, lined with
fine eotton velvet, and furnished with ane fork, covered with buckskin, for
lifting the' smaller wefghts, and two double hooks, covered in the same,
manuer, for the large weiglts, for the purpose of ayoiding touching the
“standards with the hands, by which they would soou loso their nicety of

adjustment, ; .
T'hese 1wo boxes are packed in o pine box, stained red, furnished with

handles, lock, und key. :

The scts sent away are agnin packed in common pine boxes, hooped in
the ordinary way for forwarding merchandise, ‘ .

35 sets of troy ounce weights, from ygdg5 to 10 ounces, intended for the .
States, Of thesowm o V

Oue set was sent to Fngland,

One set to the Patent Oflice. ,

Four sets remain in this ollice, for future comparisons,.

The balancs were delivercd to the T'reasury Department, for forwarding -

to the Stutes, : ‘ .
~ 'T'hésa weights are pneked in mahogany boxes filled with white pine, lined

with fitie cotion velvet, each weight fitting its proper cavity ; they are fur-
nished with one puir of forceps and two different sized tongs, for- their -

manipulation,
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b The sets dehvered to the department were again packed in stained pine
oxes,

Five sets of ounce weights, from % to 100 ounces, packed similnr to the
aibove, and farnished wuh forceps and tongs for their manipulation. Of
* these—

Three sets have been delivered to the mint and its bram.hcs.

One set to the independent treasury. :

One set is retuined in the oflice, for future use,

One set of ounce weights, from 1 up to 10 ounces, delivered to the Patent
Oflice.

One set of ounce weights, from 10 ounces down, delivered to the inde-
pendent (reasury,

Four sets of ounce weights, from +'s to 1,000 ounces, pucl\ed similar to
the large weights, sent to the States and custom- houses, furnished with
forceps, tongs, and hooks, for their manipulation, dcllvued unud;nsted to
the United States mint,

One set of ounce weiglits, up to 10 ounces, with 1 Ib., delxvcred to the
independent treasury.

Three 1 lbs. in one box, with two forks, delivered to the same,

Three 1 1bs. in separate boxes, with forks, delivered to the sawe; small
weights and pliers accompanied the weights delivered to the independent
treasury, to assist in the weighings.

One pound avoirdupois, delivered to the Frankford arsenal, Pennsyl-
nia,

One pound avoirdupois delivered to the committee of Massachusetts le-
gislature, put up in a bag.

One pound troy dclwwed to the same, packed in the same way.

Three sets of flat weights, up to iU Ibs.

Three 10-1b weights of the same form.

Fifiy five single pound weights, for the use of the establishment ; also,
various weights, with or without heuds, of different forms and all sizeg,
for couulcrpowe in the establishment.  Various very small weights, as
l”‘, to % of a grain, for the work. :

Four sots of weights for adjusting capacity measures, in mahogany
boxes.

Ote yard delivered to Brooklyn, New York, _

Oune yard delivered to Llcntcmmt ’!‘ R. Gedney, U. S, N,, for the coast
survey.

One yard delivered to Captain W II Swift, for the const survey.

Oue yard delivered to Lieuntenant Glynn, U, b N., for his survey of
Beaufort harbor, North Curolina.

One foot measure delivered to the same, for the same purpose.

One foot measure delivered to the Fraukford arsenal, I’cnnsylvanla.

The above yard and fool measures ure measures a-ir azl, packed in nicely
-executed mahogany boxes,

Fifiy-four complue sets of liquid capacity measures, Of these—

‘One set was delivered to the State [ T'reasury) Department, for cach Stato.

Oue set sent to Englund. v

Oune set delivered to the Patent Office,

One set remains in the oflice, for future use,

T'he bulance.were forwarded to the principal custom houses.
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They are packed in two mahogany boxes, with various arrangements
for the packing and safe transportation of the round flat plate-glass covers
that accompany each measure, to sccure its exact filling, The sets sent
a\y:;y. were again packed in common pine boxes, stained red, and hooped
with 1ron, . S

Forty-seven gallons, with ground plate-glass covers, delivered to the cus-
tom-houses, pucked similar to the gallons accompanying the full sets of ca-
pacity measures. , '

Thirty-one half-bushels, with ground plate-glass covers. .Of these—

"T'wentysix have been directed to the respective States,

Four to the principal custom houses.

One was sent to Kngland, — .

"They are packed similar to the liquid capacity measures, with peculiar
arrangements for the security of the glass cover, which is_packed between
the two bottoms of the box; and were again packed in common boxes for

-transportation. C .

Forty.one yards a.bont, with accompanying matrices, on which ‘are
traced a yard in tenth and hundredth parts. :

Their boxes are so arranged and furnished with implements, that they
serve at the same lime as an apparatus for making copies for common use
from the subdivided yard a-érait on the matrices, without removing or
touching the standard itself, '

Adjusted and delivered, (one intended for each State, the remainder for
the custom-houses)— : . ‘

- Oue yard.and matrix, similar to the above, sent to Fingland.

Oue yard and matrix, similar to the above, delivercd to the Land Office.

One yard and matrix, similar to the above, delivered to the Patent Office.

Seven bars, with yards a ¢rait laid off on them, in mahogany boxes.

"T'en bars, with feet a frait laid off on them, in muhiogany boxes.

One microscopic comparateur, with a 4 feet scale, with 36 inches of
Troughton’s 82-inch scale laid off eleven times, '

With one yard divided into .'g and 33

With one yard divided into }, 4, 3, and ;

With one yard divided into feet and % of inches;

Aud a plan for laying off a metre a.trait, if desired.

Oue microscopic comparatenr, with a 4 feet scale, with 36 inches of
Troughton’s 82 inch scale laid off ten times; divided the same as above,

One wide plate, like the lever comparateur, mounted for a microscopic -
comparateur, o . ‘ ‘ :

One lever comparateur, ndapted to adjust yards and matrices, .

“3d. The number and designation of each kind of standard unfinished
(ns whether ready for adjustment or not”) consist of — )

Iorty yards and matrices, with a yard a-frait, divided into tenth and.
hundredth parts, traced on the matrices. ‘

Sixty-eight yurds and matrices, requiring the yard a-trait to be traced on
the malrices, ' : : . .

Ono yard and matrix, at the Treasury Department, for showing the man-
ner they are constructed ouly approximated.

" Three yards and matrices for the use of the establishment,
Two bars, forming yards a bowt, for use in the establishment.
The nhove yurds and matrices are in various stuges of approximate and
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final adjustment, have boxes, and are furnished with implements for making.
copies from the subdivided yard a-trai¢ for common use, similar to thuse
accompanying the yards and matrices alrendy delivered. '

Three strips for tracing yards on, it boxes. .

Sixteen bars that will serve for yards or matrices, a-bout or a-trait, with-
out boxes, ’ :

T'wenty-three strips for tracing feet on, in boxes.

Fifty.tive gallons,  Of these— , ‘

T'wenty-four are finished, except one further determination, in mahogauy
box, in pine boxes, not finally packed. .

Thirty-one gallons in mahogany and pine boxes, requiring their final
touch, packing, and to be adjusted. ‘

One bushel, mechanically executed, ready for adjustment,

One hundred and thirty-three half bushels, ready for adjustment.

. Seventy-two muhogauny boxes, completely prepared, for packing half.
bus!iels. o .

Eighteen mahogany hoxes, completely prepared, for packing half-bushels,
except for the want of a little velvet, daily expected. '

Forty three mahogany boxes for half.bushels, requiring to be lined, for
which there are thirty.two glass covers; making cleven glass covers yet re-
quired, for which an order is out.

One half-bushel seut to the T'reasury Department, to show the manner
they are executed, ' . '

One half hushel delivered to the Patent Oflice, {or the snme purpose.

fn consequence of the dimensions und weight of the bushel surpussing
the convenient dimensions for the size, strength, and convenicnce of those
generally requiring them, it was deternsined to construct half-bushel stand-
ards for general use ; which admit of vicer adjustment, and are also more
cotvenient for verification with its snbdivision in general nse,

I'he bushels and half bushels are of oue casting—a point in which Iog-
land failed, and had to “abandon, on the last establishment of her impenal
standard by Captain Kater, after thirteeir experiments by her best founders.

The above works require-for completion different circumstances, tempera-
tures, means, aud methods, for different parts; all will be so arranged and
combined as to take the most advautage of the attending cirenmstances and
meauns. that in the whole the utmost may be accomplished consistent with
the indispensable care necessary o the honorable execution required to elicit
the coufidence of the nation, :

“4th. The number of balances completed, the number ready for final
adjustment, the number begun, with the approximate stage towurds com.
pletion, in general terms.”

To answer this, | must enter a little into the detnils of the eause and
origin of the law directiug the construction of balances for the States,

When it was the question of adjosting the standard weights for the States
and custom-houses of the United States, it became requisite to have bal.
ances far superior in principle and workmanship to those habitnally made
for sule; which led to inquiry, that terminated in a decision to construct
proper balances, expressly for the purpose, in the establishent itself,  Con-
sequently, I designed duplicate bulances of three sizes: one to serve forthe
approximate, the other for the final adjnstinent,  ‘I'he suceess and approba-
tion they elicited, eaused a desire that the Stutes should be furushied suntlar
means for verifying the standards used by the respective countrivs witl
those furnished by the general government, and to decide any case of donbt.
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For (he purpose of obtaining this object, the following law passed :

“And be it further enacted, "That the Secretary of the Treasury cause to
be mude, under the superinteadence of Mr. Hassler, one standard balance
for each State; and, when completed, that he canse them to be delivered to
the respective governments, for the use of the respectiva States.”

The spirit of the ubove law is, that the States be {urnished with means
by ‘which they will be enabled to detérmine any question that may arise,
with such a degree of nicety as to be as valuable for all practical purposes

as il absolutely exact.

This oliject cannnt be seenred by any single balance; consequently
arises the necessity of seeking the best means of accomplishing the desired
ohject.  Lixperienice has proved that it cannot be sccured with sufficient’
accuracy by less than three balanees. ‘ .

It will also be perceived that the above law has the snme error or over-
sight conimon to the 13nglish laws, from which our laws have their origin,
and in which our statesmen are schooled, namely : the misnomer “standard
balanee”—an impossibility in nature and prineiple.

Consequently, 1 considered myself justified in earrying out the spirit,
and securing to the countpy the jwportant aud so-much-needed object of
the law, .

Knowing the cffect of this work, as well as that of the standards them. -
selves, must last and he felt for centuries, 1 bestowed much study and ma.
ture reflection on the subjeet, which has enabled me 1o secure u design for
a balance on principles differing materially {rom those usnally employed in

- delicate determinations, capable of weighing with a degree of accuracy,

certainty, convenience, and despateh, also rendering continual and repeated
service, that I believe not heretofore obtained. .

Tae plan and method of asing those balances is deseribed in my paper
(that you have seen) entitled # Directions for mounting and weighiug with
the halunce preseuted to the British govetnment by the government of the

~ Unitad States,” that aceompanied the standards and bulance sent (o England.

Copies of the correspondence between the Iarl of Aberdeen, her Majes.
ty's seeretary of state, and Mr. verett, envoy extraordinary and minister
plenipotentiary