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THE SECRETARY OF TIE TREASURY,

A.report from Professor A, D). Buche, relative lo slarzddifd;ioeiglcts, meas:
: ures, and balances,

FEHRUA'R_Y 28, 1845,

Read, and laid upon the table,

Treasvny DepaRTMENT,
LFebruary 27, 1845,

Sin: I have the honor to transmit, herewith, a report on the progress
made in the construction of stundurd weights, measures, and balances, du-*
Bng[ the year 1844, under the superintendence of Professor Alexander D,
‘Buche.

All which is vespectfully submitted, . o
GEO. M. BIBB, -

' - Secretary of the Treasury.
Hon, Joun W, Jongs, ‘ , e
Speaker of the House of Representatives.

Sn———

Report to the Treasur;/ Department, by Professor Alezander - D, Backe,
on the progress of the worl of constructing standards of weights and

wnecasures, and balances, in the year 1844,

Orrice or WEIGHTS 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 pnlanes, for the
past year, . S
1."Near the closo of Decembor, 1843, I was charged by the Execuitive
with the completion of the work required by the resolutions of Congress,
dirceting 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 Depanmzm.
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.
i 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 progress of the standards of length at the beginning. of January, 1814.

|

Pl el el il

[

- .
——— D e} W
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Strips far lncin" yards, (in boxes.)
Bars for yard measures,
Strips for tracing fuot measure>, (in buxe< )

Designation. ! Progress, Disposition of the standards,
: ] K ] i -
" Yard measure “a-rait” (linc measures): - - 2 Completed - - Brnokh’u, New Yurk. '
: Da do do - - =i De - - { Licutenant T. R. Gedney, for coast sufvey.
i Do do do . Y - - Do - - | Caplain W. 1. Sw.fi, fur coast survey. -
i Do - do do R A ) R - t Licutenan! Giynn, for sury ey of Beaufort halhor.
i Fout measure  do do e - -1 De - - i - do “do,
! Do do do ’ ‘ Do . - -} Frankford arsenal, . - -
© Yard measures “a-bout” (end measures) '\nd m'xmce\ The !
: vard on tire marrix divided into 1e. ths and huedredths - Do’ « . .« | To custom-houses.
¢ Yard measures similar to the toregoing - i Do - - | 1 for Great Britain; l for Land Office; 1 fur P:uenl Qifice.
¢ Bars with y:nd xneasure (hne meaaurc ,) in rrahooanv P '.
L buxes -1 - Do
! Bars with i'onl meamrec (Ime mea~ure~) - -+ Do
Comparize apparatas, with microseopes, 36 m(he~ laidoff | | '
froan Fronghton's scale, and subdivided - - - Do
(‘nmpn ne apparatus, Toar feet in length, and <ul-dnlded § Do
! Wide plate, monnted for camparisons with mictoscopes -« Do
. Leverapparaias for adjusting - - - . Do
i : i -
i f‘l In various stages of ap- 1
iy S - I+ proxunateand final ad- 4}y completed, 1o e distributed to the Siates and cus-
- Yard meaures (line measures) and matrices - < J"‘;'““" Allhaveb xes b wancheuses; 1 fur the Treasury Deparunent; 1 for the
Do do o do - - ‘n ::"k‘. :‘)5(3;3':::"“""::; \:r‘:; i office of \\ewh\ and tcasures,
L from them, J

* The foregoing measares are packed in mahogany boxes,

‘60T ‘ON ‘oo(]



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.
et - . .
Dry.
31 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 Half- 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 De‘\anmcm 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. =
45 1 | Gallon measures. Pacied as abuve - . Complﬂed and delivered Clhlnm huuse:,.
21 1 ’ Do . do - - Require one mure adjust-
: o mient.
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 mouated 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 nieasures, one hundred and thirty twe had been fibished; and one huon-
dred and eighty-nine required ndjnstment; and. that eight:balances had |
bern mnde, and hinety six were in progress, - L o

21, 1 propose now to give 'au aceount of the progress of the dillerent
operations of the past year, in their order: 1, of the capacity measures for
the custom-honses and Orduance Department 2, of the measurement of thie
base bars 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 material of the measure is the sawe, only d small por-
tion of the year can be thus employed.  “F'he work was begnu ou the 26th
of Jannary, at o tempernturo of 47.2° Pahirenheit, aud ended ou the 15th
of Marchy when the temprratire had reached 52.9° [ahrenheits "Seventy-
one gallon mensures remoined unadjusted ; and these were, completed
during the tiwe named, besides adjusting the capacity mensyres for the
Ordnauce Department.  Having the compiction of o work already began in
hand, and not the conmmencenrnt of a vew work, I couformed s nearly as
practicable (o the mode of adjusting employed by Mr. Hassler, introducing
merely sich slight modifications as would ‘ot affeet the uniformity of the
standards 10 be delivered,  1'he sne bulanee was used, aud thesame work.
i was emiployed o the manipwlations, Lo

26, Additional preeantions were taken in regard to, sereening the instru-
ment, to observing the weighings from o distance by a small telescope, to
ascertaining ronghly that the temperatire of the measure and of the water
nsed e the adjustiient wars not very dilleront, to the soldering of the hot.
tour ol the easure, nod climately in bsing the glass plate belonging to
cacli measare for striking, in adjusting, I other respects, the operations
were the sae as hervtoline - Lo reducing the weight of the water cou-
tatued in the measuro, to the weighit wliich the measure wonld contain if
the water had the temperatnre of maxim density, | used Mr. Hassler's
tables,  ‘The details of the observations aud ealenltions upon-which these
are funded have noty however, generally come into my possession, except
s0 lar s contained in the published reports.  ‘The same reduetion 1 thirty
inches of the Sarometer was used, and the correction mnde, us was the cus.
tom, by placing a weight eguivalent to the correction (to the nearest ¢}
of i grain) iu one or other scale pnn of the halance. ' ‘

27. "I'he measures are intended to be ratlier too large Whea the adjust.
ment iy beguny and it s 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 will be 1 colleeted that the standard gallon of 231 cubie inches con.
taing, nceording o Mr. Hassler, 53,373 grains (of the standard troy pound)
of water, at the temperature of the waxmnm density, and at 30 mehes of
the Larometer,  ‘The weight previously used as cquivaleat to 58,373 graius
was eiployed in these comparisous, o o :

2d. ‘Vlie hnudle was removed from the gallon wmeasure 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
cyhindrical bulb, similar to the one used for ascertaining 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 adjustiment was not attempted, o
33, When a mensure proved to be too large, the lip or rim was ground
upon a lead lap (wheel) covered with emery.  ‘I'he same care is not neces-
sary in the weighings tended to bring it to the final adjustment, as in the
last corparisons,  When making these, the same measnre was not weighed
more than once on the same day,  [u general, as many gallon measures as
could be weighed once in one day, were under adjustment at the same
timey deducting, of course, the time for grinding and other operations con-
nected with the adjustment, C .
34, ‘T'he preliminary adjustments require considerable labor, which does
not appear i 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 imeasures (taken at random) to their finul ad-
justment.  In the {irst columu of the table is the nuraber of the measure ;
in the second, the weight, in grains and decimals of a grain, reqnired to be
subtracted, (marked —,) or that to be added, (marked. 4-,) it order to bring
the measure to tho standard, on the duys the dates of which ure at the head
of the several columns.

Tavte No. 6--Skowing the steps lowards the final m/juslmcnf of the
gallon measures, Nos. 126 to 131,

No.| Jannary 26, °| January 27. | January 29, }January 30, | January 31, | February 1.
Grains, - (irainy, - Girainy,

126 — 4.8 — 3.6 4~ 0.06 Final, L

127 — 3.7 - 31 " ), B} - 0,06 Final, .

I -7 - 17 — 0.97 — 0,68 | 4 o0.02 Final.

12 - 4.4 - G2 e 0,02 Final. |

130 -—Jd.4 - 0.5 — 0.02 Final,

131 — 2.7 . — 3.60 -~ 18.4 - 5.7 - 1.93¢

35. As before .mentioned, 1 followed the practice previously introduced
into the establishment, of using freshly distilled water, because uniformity
was.one of the most important of the results sought in the preparation and
distribution of the stundards. 'I'o ascertain, howaever, if the eflect of the
absorption of nir was porceptible in the adjustments, I had n pumber of
weighings taken on different days of the same mensures, with the same wa-
ter, which, after cach weighing, was roturned into a glass vesscl, and kept
covered so ns to exclude dust.  They are recorded in the following table:

* Battom badly soldered, .

# 'I'hls measure proved n second time to be badly soldered, and only obtained the final ad-
justment-upon three other fingls,  This observation suggested to me the precantion before e«
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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‘ Nu. of standards.

128

120
130

131

132

13

131

135

134

14s

139

140
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S -1 I\
. g --t-D, . «‘L
e e . E
o =1 &
< e [
L ER- QY o=
. . = = bl e
: 5 5 y % gs - 5@
B & £5 9 “c s .
& z £ 5= - 528 g
] =, tH i - [ L8
@ = a ) & |- =
I=it, Inches, Deg, Pahr, Grains. Grains. © Grains, | Grains,
Mar, D B TTI 1 S R U —_— 4,00 | e §,300 30,20 —{), 08
Jan, R0 hj T 17.8 — 520 5,020 - 002
Feb, 2 Jn,0n 7.4 — 5,80 — 5, §45 - 1), 3D
24 $0.:31 e -— 0,10 — 4,600 -— .50 :
Mar, 0 a0, 16 49,2 — 00— gD — L2 | - .26
Jan, W 30,41 47.7 — 0.0 — 5,280 - ()02
Ieh, 16 20,490 4=, 8 - 410 | - 600 0.27
pul] 30,31 AN H — 480 R O 1111 I O o { < L )
Mar, 1 0. 10 50,6 3,10 — 332 | = 0,29 | 4. 0.07
Fe, 0 29,13 45,2 . -5 | BR2 ] W 0L}
' 6 20, 1+ 49,8 — 0,30 ~— 0,20 — 0,07
A HINTH 47,2 ~— 10 ] 5,009 - 1,02
Q 002 AN, R — o, i) -, 6l -+ 007 )
PR PR 60, 6 - 3.8 1 T B RSN < R :
)] $0.9 S a3 B0 | = 4200 | e L | — 0,37
! 30,24 4%.1 BT | O, 64T - (1,06
17] . 29.94 47.6 - .80 — 0.3 wfe 0,03
] 30,2 488 — i | == 4066 L 002 |
Mar, 1 30, wy b - 3,00 - 318 cew (L35 | = 0,00
Pev, 1 30,37 15.6 PR W (U RO B K -0, 0
20 RIIRY] I8 R - 0,00 - 4ttt - 033 I -
Mar, 1 J,07 50,5 - 3065 —3083 ] e~ 0,63 | 0,30
Jan, 3l 30,97 -46.7 - 0.5 | == 5733 .01 o
t'eh, 14 20,90 L ~ 00 | - 4000 - 0017
‘ ) 30,18 17,0 ] - T | 0,12
2l Y9, 498 49,9 - AN -— 4,345 0,31+
e RN .7 — Q. HH — 2,900 - 0,006 :
28 R RN Ml - Dl - 4,030 — 0 ] e 0,00
1 30,40 47,8 - D010 — 0,225 0,12 i
2 40,94 LERY - 4,30 - 4,006 - 0.0
Mar, 4 2106 L 0K <} 405 - 3, A2 e 0017 .
8 30,40 b0 e Y -3 GOH 0,1t {40,292
Jan, 31 YA 16,5 - 0,60 - 5,739 014 -
Feb, 29 30,24 LER] - P WL H 037 1.
Mar, 4 W06 b6 - 383 «- 3,851 - ()02
N 30,90 60, 0 e B0 | - 3,658 - 0.0 L0019
Feb, & 30,26 473 S -— 000 02
S AV RTH 46,2 w00 - 0,8 2 0.0
B J0.98 4.9 - 3.53 - 506 e 107
Mar, 4 LG bl.o ol SERAkT vme 0,06
‘ H 30,24 EIR) — 30 ] e= TN Sleiin |l 0,08
Feb, 6 20,80 N, 6 - 4,50 - 4,507 el 0.1 .
16 20,00 8.8 Ce— 4,60 - 4,660 0.07 )
20 du0. 08 47.9 -~ D.70 - 0,500 - 1,10
el PRI D 48,7 - 4, 60 - 4,537 oL 0,58
22 20,95 - 60,4 - 3,00 - 3,044 - (1,25
o 30,23 4.3 — 5,50 - 4,955 — 1.01* | 10,03
. 3 30,206 - 473 ~ 6,060 - 0,009 == 0,00 |
Mar,. 4 20,99 51,3 1) M A e 4 0.67
) 30, 46 oo — 380 | = 3658 | o 0,300 | e 0,31
Feb, 6 99,80 4N, 4 "4, N0 —- 4 00 013
i £0.00 47.9 - 0,00 | 5,500 - (), (0
.63 48.0 . - 5, () -4, Bl - 0.13

30.14

47.2

6.10 .

- 5-599

.~ 0.45
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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—Continued,-

- ] g
5 @ 20 & o
[ ] S0
3 g, &3 &g 5E
.2 1 29 © g a3 - @
5 gy &3 g8 | .83
[0 3] -
5| g ; & I - - TEC A
© ] o XY me o °\£ -
Z _ @ 3 a (5] )
1844, Inches. ' | Deg. Fakr, | Grains, Grains, | Grains. | Grains.
154 | Mar, 6 30,55 49,6 - 3.50 cae 3001 - 049 1 )
7 30. 49 19,1 - 4,30 =435 | == 0.13* | 4. 0.12
165 | Feb, 17| - 29,90 47.4 - 530 | -=5.446 | 4 0.14
Mars 6 30,65 49.06 — 305 | ~ 4,097 - 0.13
7 30,49 49.0 - 4,90 — 4,525 | = 0.370 | - 0,12
156 | Feb, 16 24, 90 48.8 — 4.%0 - 4,660 - 0,03
Mar, 6 30.50 49.4 —3.70 | == 4,165 0.46 | ¢
7 30,44 48:9 - 4.45 - 4,500 0.16% | 4- 0,19
104 | Feb, 1D 30,15 19. 1 - 4,50 - 4,486 - 0,00 . N
Mar, 6 30,50 4.3 - 4,10 4,200 - 0.15
7| 3044 48.9 - — 450 | = 4596 | 0118 | ~ 0.0
106 | Feb, 16 20,90 418.8 . = 4.50 -4, 666 0.17
Mar. 6 30, 50 49.3 -— 3,00 - 4,256 o+ 0,05 .
7 30.44 48,9 —~— 4,40 | == 4.508 0.20¢ | - 0.31
107 | Feb. 17 20,90 47.4 — 5,50 -— 5,445 — 0.05
Mar, 6 30.50 49,2 - 3,85 -~ 4,345 0.49
7 30.40 48.9 — 4,35 - 4,506 | .- 0.25¢ ) 4 0.93

* Using glass plate belonging o each measure,

37. 'T'he errors ta which the weighings are liable ‘are shown in the fol:
lowing table, No. 9; from which it appears that the mean error in two con-
sccutive weighings of thirty-two measures, without regard to the sign of
the differences, was (.29 of a grain, or yy lyyg Of the whole weight. The
greatest dillerence was 0.68 of a gruin, or.y¢}yy of the whole weight of
walter in the gallon, ' ‘ ‘

TanLe No, Y—Showing the differenca in consecutive weighings of the
gallon measures, '

) A %4 . 7a ) )
o = b o | g (= g « b
0 skl § | w2 g w2 g sk
H oy o -] g -] by [T
g L8 B £ g ge g o8
~ 9 ) o9 [ T o : "§
] 59, ] ] ¥ A ) 5o ) R o
g =Fe g G g &g b s ggth
A Awl 4 Aa8 Z as8 o et

Grains, Grains, Grains, o Grains,

104 - 0,22 132 - 0.10 141 - 0,006 160 - 0,52
106 - 0.39 133 -— 0,30 142 -4 0.10 164 - (.18
107 ~+- 0.55 134 - 0.1 143 - 0,18 163, 0.18
196 -~ 0,49 135 0.52 144 — 0.43 163 0.22
127 w (.31 136 0.8l 146 -+ 0.12 164 0.26
128 - 0.67 137 0.20 146 - 0,13 - |- 155, - 0.27
120 - 0,38 1388 - 0,04 147 - 0.22 1566 [ - 0.50
130 40,29 139 -4 0,68 148 - 0,23 k
131 - 0.20 140 - 0.13 149 + 0.69

Mean, without regard to signs, 0.20 grain.
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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 in excess

" or defect more than from two to four-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,  ‘T'his, of course, supposes that coustant sources of error do
not euter into the methods of experiment.

TasLe No. 10—Showing the probable error of a single weighing, and
of the mean of several weighings. ~

Number of méans. | Number of obrerva- | Probable error of one | Probable error of mean,
. tions, observation. :

Grains, Grains,

128 b 0.2 . 0.095

131 5 0.19 0.00¢5

138 5 0.21 . © 0,096

140 6 0.35 0.143

146 7 0.34 0.131

11. ADIUSTMENT OF CAPACITY MEASURES FOR THE ORDNANCE DEPART-
MENT,

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

Tasre No. 11.—Tuable of the adjustments of the single set of capacity
measures for the Ordnance Department.

'E 3 fo_g. - 8 e
~ . e = e
5 : e | 93 &g 58
% y A c g = g
b %»‘ i; 8 3‘% 2 E 88
v . g € ] =77 :
g ¢ S g 5 £E L EI+ | 4
b4 = 8 4 & g ¢ ~
v Q m b~ a (& -1 "
) 1844, | Inches, |Deg. Fahy)| Grains Grains. Grains. | Grains.
Gallon - - | Mar, 13 29.90 53.7 1.50 16694 | — 0.06
Mar, 14 30.10 | 53.6 1.05 :t 1.3329 | — 0.5 { -~ 0,17
Half-gallon { Mar, 13 20.90 53.8 1 - 0.77 | 4 08802 | - 0,12 .
Mar, 14| 30.10 "53.6 | A 0.55 | < 0.6064 | — 0,15 | — 0.13
Quart, 1 .~} Mar, 12 30.25 52.4 -~ 0.1 | =~ 0,1562 0.02
- | Mar, 13 29,90 53.9 <+ 0.60 0.4581 - 0.11 | - 0.06
‘Quart,2 -] Mar, 15 30,01 hd.4 - 0.30 0,2831 - 0,02
: Mar, 15 30,01 627 | ~—0.07 ] — 0.2750 [ — 0,01 | — 0.0]
Pint - | Mar, 15 30,01 5¢.8 — 0.05 | 4~ 0,0120 | - 0.0 '
y Mar, 1561 30,01 | ~ 52.7 - 0.05 | -~ 0,0137 | — 0.04 | « 0.05
Half-pint « { Mar, 12 30.25 52.3 | =~ 0.05 | == 0,0480 | ~~ 0,00
Mar, 13] 2990 | '54.2 | 4 0.13 {4 0,158 | — 0.03 | ~ 0.01
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I, CoMPARISONS OF THE MEASURING BAUS OF THE BASE APPARATUS
FOR THE SURVEY OF TIE COAST.

40, Thesa 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 wark-—one near the northern, aud the other near the south-
ern extremity 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. ‘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 buse of verification on Kent islaud ; and subsequent to the measure.
ment, aud before and after the measurement of the base of verification on.
the Providence and Boston railrond.  The apparatus used in the compari-
sons was the lever of contact, made under direction of Professor Bessel,
of Kanigsherg, for the oflice of weights and measares, 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 coast survey,
‘'or by combining the metre of Lenoir and the standard metre of the French
comuission of weights und measurcs, belonging to the Americau Philo-
sophical Socicty of Philadelphia,  T'he length of the melre of Lenoir, as
compared with this anthentic standard, is kuown from the experiments ot
Mr. Hassler, and from repeated comparisons in this apparatus, made during
the measurenients in question.  kach 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'he bars were placed iu the apparatus in the position-
in which they are used in measuring.  Thicir ends are not perfectly square
with the sides; but the picees used to communicate motion to the lever
(abnttiug picces) touched about the middle of the bar at one end, and rested
tlat against the opposite end,  'I'here is a lever of contact connected with a
level at both ends of the machine, and sometimes both levels were nsed ;
bat more generally a flat abutting piece was finnly screwed against the.
measure at one end, and the other end pressed by means of another abutting
piece, tho end of which tewards the weasurs wus routid, upon the lever of-
contact,  As the standard of comparison and the measuring bars are of the
sanic material, it was ouly necessury to guard against chungesof temperature
during the operations.  'I'wo thermometers, suitably disposed upon the ap-
paratus, and in contact with it, were read ; but the cflects of the changes
of . temperature were masked in the slight errors of ‘observation.  Iinch di-
.vision of the level attached to the longer arm of the lever is equivalent to
et aes Of an inch nearly. ’ . ' SR :

42 'I'he observations were made by Mr. Willinm Wurdeman, Mr, Jo. -
seph Saxton, and mysclf, ‘The results, reduecd to Eoglish inchos, aro 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 & more faniliar measure than-
the metre. e '
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TapLe No. 12.—Comparisons of the bars used for measuring the verifi-
cation bases of the coust survey.

. ] &%
g 23 ) &, 4
v _2 g - nag
‘ w58 ok g% g
When compared. o2 [43 E
‘ 28 | 9§ 0t 2
g o8 g¢¢g
2 =0 b o8
4 < I
: P . : Inches, Inches,
Before measurement of the Kent island base .. . 1 0.004%0
Do . do ‘ do - - . 2 0.00450
Do do ‘ do - - - 3 0.00646 .
Do do do - - - 4 0.00559
“ Do do do - - - H 0.00337
Do do - do - . . 6 000278
Do do du . . - 7. 0.00351
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 - ‘e . 11 0.00627
Do do ! do - ‘- - 12 0.00561
: Do .. do do .. . . 13 0. 006581 0.00586
.Before measurement of Massachusetis base . - 14 0.00503 '
Do do do . - - 15 0.004%0
Do do do’ . - - 16 0.00547
Do .. do ode - . . - 17 0.00568 0.00527
Afler measurement of Massachuseuts base - - 18 0. 00112 o
Do " do do . - - 19 0. 00590
Do . do - do - .. - 20 0.00431
Do do do - . - 21 0.00088 .
Do : do C 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 nsual formula, is 0.000141 of an inch in ecight metres,
wh:ch, in a measurement of éleven miles, would make but three-tenths of an-
inch, SR

44. Though the diflerences are given in inches, for the sake of indicating
thetr actual amout.t in an ordinary measure, they were really taken in parts
of the metre, and. give the length of the four bars compared with eight
metres of Lenoir; 8.0001261669 ; or, compared with the standard of the
French commitiee of weights and mensures, by using Mr. lassler’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 uuit 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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_ TaBLE No. 13— Showing the progress of the balances wp to Junnary, 1844,
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First class » . - . 817 432 2456 1,796 45 | 2 13
fecond clasy - - o1 1,054 693 S b 3nt1 68 25 ]
‘Ihird class . - =) 4,91 1t 3ot ool oo LN I £

From the foregoing table, (No. 13,) it wounld appear that the balunces, as
commenced by Mr, Hassler, were advanced nbout one.fourth towards com-
pletion at the beginning of 1844, T'his conclusion is nearly eqnivalent to
the one stated in u former purt of this report, which was derived in o dife
ferent way. ' :

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

« the whale number of pieces required is not the sum of the numbers in the
different columus ; beeause, in some cases, all the castings have not bheen
made, and in others more picees were enst than were absolutely required,
10 allow for defective castings.,  No distinetion has been taken between the
brass nnd iron parts of the bulances, ns the only object is to give an up.
proximate idea of the work done. ‘

PaprLe No, M—Showing the progress of the worl: on ihe balunces from
January, 1544, to Jannary, 1545,

—3" g Per ct, of the whole
Pt &% number of pieces,
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‘- =] -
[ o P . “ = .
$ | S5 | ¥ g2 | 41521 3
o = = PR g |ac | 3
= f] 4 = = s 4
.1 8 k] =8 & |3 8
o = i z O |g&® | &
* First class « e e e 442 640 303 1,796 20 36 i
Svcond class I 771 G 1 788 | 3,u31 | @3 18 22
Third class « b . 67 8ot 12,149 9,237 8 10 s

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

progress, because the higher grades of finish, in many cases, were an ud-
vance upon the lower grades, and not, as in the former table, execnted from
the casting up to the finished article.  Muking due allowance for this, it
appears that about one-seventh of the whole work originally marked out
upon the balanees has been executed within the past year, and that on
the Ist of Junnary, 1545, jt was about two [ifihs done. A greater propoc-
tionate progress may be expected during the present year, ' ‘

-~ Yery respectfully subwitted by
ALEXANDER D, BACHE.
Gronae M. Biny, Sceretary of the Treasury of the U. 8. '
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APPLENDIX.

A.

Special report, submitted to the Treasury Departinent by Mr, Edward
Lnsslery on the progress of thework of constructing standards of weights
and measures and balances, to Junuary, 1844, :

Wasminaron Crry, Januvary 4, 1844,

Sir: It is with pleasure [ report to the departinent, in answer to the que-
ries in yonr 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,

“Ist, State the number and designation of each kind of standard already
finished, and of the number'which have been delivered.
~w2d, T'he same in regard to the accessorices, as boxey, &c.”

T'he standards (inished and delivered are 207 full sets of weights, con-
sisting of 1 Ib. troy, and 1, 2, 3, 4, 6, 10, 20, 26, and 50 lbs. avoirdupois.
Of these—

One set was sent (o Fingland.

"I'wao sets were delivered to the T'reasury Department, for the use of the
independent treasury, '

Oue set was delivered to the Patent Office.

Ono set to Old Point Comfort.

"I'hree sets remain in this office, for future comparison,

"The balance have been dolivered to the enstom-houses, the respective
States for which they were designed, and the Treasnry Depattment,

They are preked in two strong mahogany hnxes, filied with yellow pine,
in which are bored cavities expressly for receiving each weight, lined with
fine eottont velvet, and furuished with ane fork, coverod with buckskin, for
lifting- the smaller weights, and two double hooks, covered in the sama.
manuer, for the large weights, for the purpoese of avoiding touching the

“standards with the hands, by which they would soon lose their nicaty of

adjustment, :
T'hese two boxes are packed in a pine box, stained red, furnished with
p Y.

handles, lock, and key, S

The scts sent awny are agnin packed in common pine boxes, hooped in
the ordinary way for forwarding thorchandiso, . :

35 sets of troy ounce weights, from 14345 to 10 ounces, intended for the..
States, Of these— ‘

One set was sent to England,

One set to the Patent Oflice. ‘

Four sets remain in this oflice, for future comparisons, ~

The balanco were delivered to the Treasury Departinent, for forwarding -
to the States, o ‘ ‘ :
- T'hésa weights are paeked in mahogany boxes filled with whita pine, lined
with fitie cotton velvet, each weight fitting its proper cavity ; they are fur-
nished with ene pair of foreeps and two differeut 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 cach measure, to sccure its exact filling. The sets sent
a\_v:;y_ were again packed in common pine boxes, siained red, and hooped
with 1ron, . S

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

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

"I'wenty-six have been directed to the respective States,

Four to the principal custom houses.

One was sent to Fingland, . L
- '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. . .

Forty.one yards a-bout, 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 time as an apparatus for making copies for common use
from the subdivided yard a-trait on the matrices, without removing or
touching the standard itseif, ] ’

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 oflf on them, in mahogany boxes,

T'en bars, with fect a frait laid off on them, in mnhogany boxes.

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

With one yard divided into 'y and .} 4}

With one yard divided into }, 4. §, and 3

With one yard divided into fuet and 4} of inches;

And a plan for laying off a metre a-trait, if desired.

Oue microscopic  comparateur, with a 4 feet scale, with 36 inches of
T'roughton’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. o

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

Forty yards and matrices, with a yard e-rait, divided into tenth and.
hundredth parts, traced on the matrices. '

Sixty.eight yurds and matrices, requiring the yard a-¢rait to be traced on
the matrices, , : . , .

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

“Three yards and matrices for the use of the establishment.
Two bars, forming yards a bout, for use in the establishment.
The phove yurds and mutrices 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-trait for common use, similar to thuse
accompanying the yards and matrices alrendy delivered. '

Three strips for tracing yards on, in boxes. o

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

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

Pifty-tive gallons,  Of these— , ‘

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

Thirty-one gallous 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-hushels, ready for adjustment,

Seventy-two mmhogany boxes, completely prepared, for packing half.
bushiels. c .

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

Forty three mahogany boxes for half.busbels, 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.

Oune half-bushel sent to the L'reasury Department, to show the manner
they are executed, ' . '

Oue half bushel delivered to the Patent Office, for the snme purpose.

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

‘I'he bushels and half-bushels are of oue casting—a point in which Fiog-
land fuiled, and had to “abandon, on the last establishunent of her imperial
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 wall be so arranged and
combined as to tuke the most advautage of the attending cirenmstances and
means. that in the whole the atmost may be accomplished  cousistent with
the indispensable care necessary w the honorable execution required to elicit
the counfidence of the nation, -

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

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

When it was the question of adjusting 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 sale; which led to inquiry, that terminated in a decision to construct
proper balances, expressly for the purpose, in the establishmentitsell, Con-
sequently, I designed duplicate hulances of three sizes: one to serve for the
approximate, the other for the final adjnstinent.  T'he suceess and approba-
tion they elicited, caused a desire that the Stutes should be furmshed suntlar
means for verifying the standards used by the respective countries with
those furnished by the general goverument, and to decide any case of doubt.
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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 of the United States, relutive to the delivery of the staudurds
and balnser, are to be fonnd in the archives of the State Department,

I consequence of the possibility of introducing a diserepuney in the ma-
terial composing the standords, it would have been improper lo recast the
turnings from the standards, and use them sgrain for making standards.

Instead of permitting their being wasted, they were remelted and refined,
and serve, with an addition of copper and tin, to form a very approprinte

-and beautiful materialy of which the bulunces are coustrueted.

Phe balances finished are—

Oune large balance for adjosting half-bushels, 67 inches between the end
knives, capable of weighing with great precision to about 150 pounds in
cach basin, standing on a marble slub 4 by 8 feet, cemented and levelled on
a paved gronnd floor, with new and peenliar arrangeents for noting the
ditferences, and relieving the bulmics when not in use,

T'wo halanees of 42 inches beiween the end kuives, for adjusting stand.
ards from 20 to 50 pounds. - 'The one used for the approximntion was deliv.
ered to the Treasury Department, for the use of the ndependent treasury. .

Oue bulanco, of 86 inches between the end kaives, for adjusting the capa-

_Cily micasures,
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T'wo balances, of 30 inches between the end knives, for adjusting stand.
ards from 2 to 10 ponnds, , ‘ - :

I'wo balances for adjusting standards from 2 pounds down. : -

*The ubove balances are mounted on cast-iron tables, furnished with ad-
justing screws, for bringing them to their proper level, -

Of the balunces for the States, 35 of each size have been commenced,
with the view, iu case of any defeets in their casting being found, or acei-
dents in other parts during the progress of their execution, that there might
yet be a sufficiency for the present States, and those Territories that may
soon become States, and to ndmit of being able to meet a few calls that
miry be made in consequence of experiments that government may direct,
similar to those for which the Ordnance Department have already requested
standards, v '

Should there be any balances remaining on hand at the completion of
the work, they will be valuable acquisitions to the United States mint and
its branches. - '

Of the larger size—

One balance has been completed, und presented to Great Britain,

Oune is now completed, and ready for mounting in this oflice.

Five are in a very advanced stage, requiring their final finishing touches
and adjustment, '

The balance of this size are in various stages, :

One of the second size is far advanced ; the rest are in different stages.
The smaller size bulances are in a less forward state.

As the balances admit of being taken in hand, when the imperative laws
of nature will not permit of adjusting of the different standards, more or
less npplication has been given to this branch inversely as nature permitted
in the others, Of late, the largest size have received the principal uttention.

The results of experiments made with the balances hrought to a stnge
admitted of being tested, are grutifying, on account of demoustrating the
correctness of my views on the subject, as well as in consequence of the re-
sult surpassing my most sangnine expectations, '

On the whole, this branch is in quite an advanced stnge, and shortly can
furnish repeated results, that I have every reason to believe will be as grati-
fying to the well-informed citizens calling to see the work, as what the
establishment has frnished heretofore, nnd which is considered ns highly
creditable, unequalled, and unique in its kind., The completion of the
above work will fulfil the laws already passed. ;

An association of twenty years, of which I have a distinct recollection;
a taste for similar pursuits; access to any of my father’s well known and
varied scientific information, though nnattainable from other sonrces ; a free
commuuication of views ; detailed imitation in every brauch ; several years’
study and practice, in the details of this work—warrant my assuring the
department it need eutertain uo fears of those changes in the manner qf
completing this delicate, important, and arduous task, that would be inevi-
table and injurious under other circumstances, on account of the super-
intendence having changed, in consequeuce of the death of my father, to
myself. : .

My earnest wish is, that the requisite application and confinement will
not have the effuct of producing o change in my alrendy feeble health and
crippled limbs, that may frustrate my-will for the cause. ,

Permit me to conclude by expressing the hope that I will receive from
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the department those facilities and protections that are indispensable to
the proper accomplishment of this invalnable national work.
' 1 remain, sir, most respectfully, yours, &e., .
‘ E. HASSLER.
Hon. Joun C. SPeNCER,
Secretary of the Treasury.

B.

Detailed inventory of the papers received from Mr. Edward Hassler,
as the archives of the office of weights and measures, January 22,
1844, (7he general titles arc those given by Mr. Lidward Hassler:

_ Jrom the genceral inventory, and the detailed titles result from an ezam-
ination of the papers.)

No. 1.~—1 roll containing drawings for dry measures, and draughts of
bushel and gnllon.
1 sheet for projecting curves.
1 small sheet for projecting curves.
1 sheet, with projecting curves, Expansion of mercury and
. 1 sheet, with 2 projections of curves, water. . .
, 1 shecet projection and curves for copper bulb. '
~No. 2.—1 sheet, design for sub treasury balance, front view.
. 1 sheet of different sections of balance, by Mr. Edward Hassler.
No. 3.1 sheet, drawing of feeling lever, for yard and matrix,
No. 4.—Complele projection of standurds of weights and measures, on two
sheers, and of length and capacity. ‘
No. 5.—1 set of complete publicatious of weights and mensures, {rom 1835,
No. 6,—~1 cl:Jcrxidﬁcnto of pound weight procured by William Simms,
ondon. o
1 centificate of 8th Decomber, 1820, and copy of the same, stand-
ards of State Department, o
No. 6 contains the following papers:
I No. 835. De Grave, T'he government of the United States
of North America, dated June 12, 1837, 1lndenture of one brass
weight of one pound imperial troy, one brass weight of one
pound avoirdupois—both of spherical shape. -
IL. Indenture by E. A. De Grave, for copies of every weight
“and measure at his Majesty’s exchequer at the present time, De-
cember 2, 1820, Signed by Thomas Joues, London,
No. 7.—Instructions.of Mr, Hassler, upon preparation of yards and meas-
ures, plans and directions, at the arsenal. - -
" No. 7 contains the following papers ‘
L. Letter of I R. Hassler to Colonel Bomford, September 22,
1832, enclosing a statement. respecting weights and measures at
the arsenal, o
1L, Plan and dimensions of weights, ;
I1L lnstruction upon the preparation of yards and weights,
to Mr. Samuel Schmid, 24th September, 1832. - C
No..8,—Copy of lettors between Lord Aberdeen and Mr, Everett, relating
to the prosentation of standards to England, :

)
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No. 9.—Coplete records of weight and measure works, and the delivery of
_ standards. : )
- No. 9 contains the following papers S
1. Four printed copies—remarks of the superintendent, F. R,
Hassler, esq., on the construction and adjustinent of the standard
hulf-bushel measures, April, 1843 ; und each copy has, in munu-’
script, a table of the ultimate result of the adjustment of 31 half-
bushels, adjusted in the winter of 1842-43,
11, Printed blank letter of T'reasury Department, May, 1843, to
“accompuny weights and measures ; and, in manuscript, table of
‘the ultimate result of the adjustment of 31 half-bushels, adjusted
in the winter of 1842-243, '
~ M. A statement showing the number of standards, and sets of
‘weights ‘and meastres, delivered to the ‘T'reasury Department by
- 1*, R, Hassler, esq., superintendent of that work, and the disposition
which hus been made of them.
1V. Letter from the Treasury Department, July 1, 1812, about
the delivery of liquid capucity measures; and a copy of the same
letter. -
V. Receipt of John kaches, Alexandria, July 11, 1842, for 22
boxes, addressed to the collectors of customs, -
© VL Letter from the "I'rensury Departinent, September 4, 1840,
about depositing weights in I'reasury Departiment vaults,

VIL The following 18 boxes of yurds are marked for delivery
to the collector ut Alexandria, as foflows: dated September 7,
1840, . .

. VI Number of boxes of standard weights delivered to the
Treasury epartinent, September 7, 1840,

- 1X. Ultimate result of the compurisons of the yards delivered,
July, 1840, , ' ' '

X. Receipt of George Brent, collector at Alexandria, March 27,
1839, for 91 boxes, coninining standard weights,

XI. Letter from the Treasury Department, July 25, 1842, con-
-taining list of the ports to which standard gallons are to he sent.

. XIL Copy of letter of Kdward HHassler to MeClintock Young,
esq., ncting Secretary of the Treasury, August 3, 1842, containing
bill of lading of 48 boxes of standard gallons,

X1 Memorandum : States not having reccived standards,

X1V, Memorandum: States whose ounce weights are still in
the 'I'reasury vault,

XV. Memorandum : States to which a set of standard weights
have been delivered, and States whose governors have not yet ap-
plied for the standard weights,

XVI. Memorandum : Standards remaining uncalled for in the
Treasury vault, end of year 1842, :

XVIL Nine reccipts of collectors, &c., for standards.

XVIL Contents of boxes to bs sent to the Hon. Edward Ev-
erett, minister of the United States to Fngland.

8XL\’. Bill of lading for I box standurd weights; November,
1838. ' ‘
No, 10.—~Tables, data, &e.

No. 10 contains the following papers:
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I. Tuble of brass weights in Troughton’s grains,

1. Results of the comparisons of ‘I'roughton’s scale of the com- .
parateur with itself, aud determination of the micremeter screw
on cach place, &ec. ‘ '

I1L Detailed thermometric reduction for temperature,

IV. Table for the reduction of the buromctric eflect.

V. Fiflect for water and brass combined, ‘

V1. Eiffect of tempernture. '

VIL Table for the adjustment of the half-bushels.

VHI Two ptinted copies of remurks of the superintendent, I,
R. Hussler, esq , on the coustruction and adjustment of standard
half bushels, : S
~IX. Memoranda of preliminary calculations, and scraps of
papers. ’ o .

, X. Picces of paper, with rough-draughts of parts of balances, &e.
- No. 11.—"Tables of curves of expansion, ‘
No. 12,.—Orders for the delivery of standards,
No. 12 contains the foliowing papers:
4 letters of 1836, !
1 letter of 1837.
18 letters of 1838,
L 3 letters of 1839, ‘ .
"No. 13.—~Journals of the udjustment of capncity measures, and loose papers
appertaining thereto, _
No. 13 contains the tollowing papers: -
I. Original journal—ecapacity measures No. 1, contains tho ad.
Justiieut of 64 complete sets of liquid capdcity measures, from
No. 1 to No. 54, inclusive; and final adjustment of single gallons,
from No, 55 to No. 125, inclusive—1841 and 1842,
. 1L Origiual journal—capacity measures, half-bushels, Janu-
ary, 1843: contuius the final adjustment of 31 half-bushels, and
the lirst reduction of half-bushels, from No. 31 to No. 150, inclu-
sive, o -
1L Final adjnstment of weights for liquid capacity measures
(contained in boxes o, p, q, ) A '
1V, I'inal adjustment of the flat weights (in box 4.)
V. Compurison of troy pounds (in box n.)
VI, Comparison of kilogrammes (in box n.)
YI1L. Scraps of rough calculations, “
No. 14.—Accouuts of castings of woights and measures, 7 vols.
. No. 14 contains the following : - '
. Tand II. 2 vols. Castings up to 1839,
1L Castings for 1839,
1V, Castings for 1840
V. Castings for 1841,
VI. Castings for 1842,
VI1. Castings for 1843, ,
No. 16.—Inventory of property belonging to weights and measures of 1834,
left by Mr. Schmid. |
Inventory, December 31, 1838, of weight and measure property,
Inventory, January 1, 1840, of weight and measure property, and -
of castings (o dnte.
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Inventory, September 1, 1841, of weights and measures, comnm-
ing also a copy of Mr. Schmid’s Jist.

1 bound folio volume, Laws and Regulations relative to the French

- System-of Weights and Measures, from 1790 to 1825.

1 bound folio volume, Reports of the Commissioners of Woights
and Measures of Great Britain, presented to the Umted States

1831,
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REPORT
TIIE SECRETARY OF TIIE TREASURY,
COMMUNICATING

A report of the Superintendent of the Coast Survey, showing the progress
of the work under his charge during the year ending November, 1845.

. DeceMBER 16, 1845.

Read, and ordered to be printed, and that 500 copies in addition- to the usunl number be
printed; 250 of which for the use of the Superiniendent ot the Consl Survey.

TREASURY stmﬁmm,
December 15, 1845,

Str: I have the honor to transmit herewith a report made to the de-
partment by Professor A. 1). Bache, Superintendent of the Coast Survey,. .
~ showing the progress of'said work during the year ending November, 1845:.

All which is respectfully submitted. o
. S R. J. WALKER,

: . Secretary 'of thé Treasury.
Hon. Groror M. DaLras, o
Vice President of the United States,

' and President of the Senate.

——————

Report of the Supcrintendent of the Coast Survey, showing the progress
' of the worl: during the year ending November, 1845, .

CoasT SurRvEY Smhoxv, -
DBodics Island, N, C., Noverber 29, 1845.

Sir: I have the honor to present the repott of the progress and state of
the survey of the coast, required by the regulations, in’ order that it may
be “laid before the Prosident and Congress,” - - ; :
" T'he report contains, 1st, a brief statement of the work exccuted by the
different partics in the field ; 2d, of the oflice work, including the prepa-
ration, engraving, and publication of maps aud charts resulting from the
survey ; and 3d, a sketeh of the work proposed for the ensuing year, with
an estimate of the cost of exccution. ~ o
[n the statement of the work done, I have endeavored to be sufliciently
minute, to enable the President and Cougress to judge whether the pro-

Ritchic & Liciss, priniers.
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gress for the past year has been satisfactory, either in reference to that of
former years or to the sum appropriated and expended. o

"In regard to the estimate for the next fiscal year, I would bespeak for
it in advance a favorable consideration ; it has been made carefully and
after due knowledge of the requirements of the different parties, and a.
careful study of the operations ‘which can be carried on to the greatest
advantage in the course of the year.

Any diminution of the sum there agked must involve a decrease in the
amount of work which is practicable, and thus, postpone the realizing of
the results of the survey on some portion of the coast, and the ultimate
completion of the work, Operations are proposed which may certainly be
accomplished with the present scientific force, or with a very moderate
addition to it. ‘I'he number of parties which may be employed advan-
tageously in their execution is stated. * The actual expenses of such par-
tics are taken as the basis of the estitnate—expenses which are limited as
far as is consistent with the due progress of the work- so that no party
shall consist of more officers or men, or be supplied with more equipage,
than is absolutely necessary. T'he estimates for computing, reducing,
drawing, engraving, and printing, are regnlated in a sinnlar way. ‘1o
place these estimates upon a lower scale would be, in the case of ficld
parties, to risk the cessation of operations during the working season,and
thus to incur the expense of salarics without correspondiug progress in
the work.

It is sometimes supposed that salaried officers alone constitute the
working parties of the survey, It is true that the scientific chief of each
party is the essential person by whom the results are obtained, and who

~works with his hands as well as his head; but there are also parcly
manual operations to be performed, requiring in each of the land parties
the employment of at least from four to six, and in some cases ten and
twelve men., ‘The number of persons therefore necessarily employed in
the mechanical operations of the survey is very counsiderable.

‘T'he increase of the appropriation for the year 1845-’46 has enabled
me to commence operations effectively in two additional southern sec-
tions—one in Nerth Carolina and one on the Gulf of Blexico. 'This isa
measure of economy, since’it gives employment in the field during pe-
riods of the year when the parties cannot be employed to the north, and
as it advances the work towards completion. It is of public utility, be-
cause it must give, at.an carly day, charts of a portion of our coast but

. little known and dangerous to the navigator.

Should the estimate which' I furnish be adopted, the work will be ex.
tended from these centres, and a new southern centre be established in
South Caroling or Georgia, from which in turn to extend the survey to
meet the other parts of the work.

T'he estimate furnishes means for carrying on the survey of the coast
effectively in the following named States: New Hampshire, Massachu-
setts, Rhode Island, Connecticut, New York, New Jersey, Pennsylvania,
Delacare, Maryland, Virginia, North Carolina, South Curoline or
Georgiu, Florida, Alubama, Mississippi, and Lonisiana ; in all, sixteen
States.  In some of them the work is nearly finished, in others far ad-
sanced, and in others new centres are to be oceupicd, from which the
survey may be extended until the parts unite,

‘Phe southern coust must be surveyed by frequent bases connected
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generally by intermediate triangulations.  There is no objection to the
establishment of these centres, which will finally be connected by a chain-
of triangles. 'I'he results thus procured are of course approximate until
the connesions are made, but they are practically useful, and in the
absence of more complete ones, (to be finally supplied by the coast sur-
vey,) they may save the loss of many valuable lives and of much property.
During the past year the survey in North Curolina, and in Alabama,

“Mississippi, and  Lovisiana, has been actually begun, establishing two

new centres, the northern one of which will be connected in three or four
years with the "chain of triangles dowu the Chesapeake, and thus with
the whole coast survey from Maine to North Carolina. The sum which
I ask for field work was repeatedly granted when the survey extended
over but one of the five sections in which it is now executing.

The additional sum voted by Congress last year for feducing, cngrav-
ing, and publishing part of the work of former years, has secured the
publication, within the year, of no less than seven eugmved sheets, and
the preparation, by computations, reductions, and drawings, of others for
engraving. Besides these, charts of two harbors surveyed during the
past year are engraving, and will probably be finished before next Feb-
ruary. ‘ - .

"I'he work promised to be executed within the period embraced in this
report has been actually done, and I may, thercfore, claim confidence in
the promises now made for the ensuing year. T'he amouut of work

~done in the field and office has been greater in proporlion.tlmn tho in-

¢rease in the appropriation of last year on that which preceded it.  Upon
a general review, that increase of work cannot be taken at less than one-
third, and the additional means exceeded those of the former year,
including a bulance of thé year next preceding, but onc-sixth, If the
report - were carried to the close of the fiscal year, it would probably
present a greater proportionate gain.

'The direction of Congress, that officers of the army and navy should
as far as practicable be employed upon the work, has been faithfully ex-
ccuted, and an additional munber in both services has been asked for
within the present year, ‘I'ho frequent changes necessarily ‘occurring in
these partics, from the prior claims of professional services upon the
oflicers, put a limit to their advantageous employment, and thus deter-
mine their due proportion to the more permauent civil parties,  *+

The following is® sununary of the work done since November, 1844,
the date of my last report : . 4

In the castern section.—The primary triangulation has been extended
to Cape Ann and across the northern boundary of Massachuisetts, ons
station observed on being in New Hampshire. 'I'he verification base, on
the Provideuce and Boston railroad, has been connected with'the primary -
triangulation. 'I'he secondary triangulation has been carricd to the pe-

nipsula of Cape Cod. The topography of the shores of Buzzard's bay,

the Klizabeth islands, and Martha’s Vineyard has been hearly ‘completed.
The hydrography includes Buzzard’s bay and partof the Vineyard sound. -
Additional observations for difterences of longitude from Lurope have been
procured at Cambridge, Portland, and Nuntucket. . The work:of this -
section. has been witliin the limits of the States of Rhode Island and
Massachusetts. : \ ‘ : 4 R

In the widdle section.—'T'he primary triangulation of Mr, Hassler has
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been connected with the main triangulation in Delaware bay, and carried
across. the neck between the Delaware and Chesapeake bays. A re-
connaissance, for connecting the work on the Delaware with that on the
coast of New Jersey, is in progress. Astronoinical observations have
been made at one of the Delaware stations. L ,

Magnetic observations have been made in the harbors of Long Island
sound. ‘The ofl-shore work has been continued, and the special exami-
nation of the Gulf stream has been commenced. Observations for the
set and drift of the tides have been made in New York bay and.harbor,
in the East river, and in Long Island sound. Additional soundings have

“been made in the East river and in Long Island sound. This work is gen-
erally within the limits of Connecticut,New York, New Jersey, Pennsyi-
vania, and Delaware.

Southern Nection No. 1.—The Kent island base has been connected
with the primary triangulation of Mr. Hassler, and the primary triangula-
tion ‘has been carried south of Kentisland. A reconnaissance for a
triangulation to connect the work on the bay with the capitol and naval
observatory, and for verifying the work on the Potomac river, has been
completed. . Also, additional astronomical and magnetic observations have
been made. A secondary triangulation of the streams emptying into the

- Chesapeake, north of Kent island, and of part of the bay, has been com-
pleted. ‘The secondary triangulation of the bay, south of Kent istand, has
made considerable progress. The topography of the shores of the bay,-
of the Patapsco river, and of other streams flowing into the Chesapeake,
north of Kentisland, is more than three-fourthsdone. 'Fhe hydrography
of the Patapsco and of the approaches to it is completed, and that of the
‘bay north of Kent island is nearly finished.  'I'his work is generally in
the States of Delaware, Maryland, and Virginia,

Nouthern section No. 11.—'I'he operations connected with the measure-
ment of the base line on Bodies Island, North Carolina, and the triangu-
lation of Albemarle sound, have been comnmenced.

Southern séction No. 111.—A reconnaissance of the coast of Alabamsy,
Mississippi,'and part of Louisiana has been made, and the triangulation
aud astronomical observations on Mississippi sound will be commenced
as soon as the scason permits, - :

‘I'he following maps and charts have been published within the year, or
will be ready for publication before the first of February next: a map of
New York bay and harbor, on a scale of ;44445 two shects of the large
map of New York bay and harbor, scale 544,5, completing this map of
six sheets; a chart of Pisher’s Island sound; one sheet of the entrance
of Long Island sound from thie eastward ; one sheetof Delaware bay and
river ; New,Bedford harbor, surveyed in 1844; Annapolis harbor and the -
Severn river, surveyed in 1844, ‘I'he engraving of a sheet of the south-
ern coast of Liong island is nearly done.

The engraving of the following is nearly completed. A second sheet
of Delaware bay and river, and chart of the harbor of New London.

I now proceed to give a more particular account of the progress of the
work, avoiding, however, scientific details as far as practicable.

Iy aceordance with the plan adopted in my last report, the opcrutions of -
the survey will be classified under the heads of— '

1. 'T'he primary triangulations and astronomical and other observations
connected with. them. -
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2. The secondary triangulations, and others connected with them.

3. The topography. ' S

4. The hiydrography.

5. 'I'he otlice work, including—

Llirst. 'The caleulations of the survey.

Serond. '1'he-drawing of maps and charts. ‘

T'hird. ‘The engraving, printing, and publishing of the maps and charts.

Fourth. 'The making and repairs of instruments.

The progress of the field operations will be described in the different

- geographical sections of the country to which the survey. has éxtended,
beginning northward and eastward, 'These include— . . o

L. 'T'he castern section. From Narragansett bay, castward and north-
ward, to Massachusetts bay ; in the States of Rhode Island and Massachu.’
setis,

IL, Middle section. From Narragansett bay to New Yorl bay, and
thence to the capes of the Delaware, including, alse, Deldware bay and
river; in the States of Connecticut, New York, Pennsylvania, New Jer-
sev, and Delaware. ' ‘ N :

I Southern section No. 1. Chesapeake bay, &c.; in the States of
Delaware, Maryland, and Virginia. v o

1V. Southern section No. 11,  Coast of North Carolina, in the State
of North Carolina. . : _

V. Southern section No. III.  Coast of the Gulf of Mexico; in the
States of Alabama, Mississippi, and Louisiana,

1. EasTERN SECTION.

Yrom Nurragansett bay, castward and northward, to Massachusetts bay.

If any incentive to exertion had been required in this section of the
work duting the past scason, it must have been found in the accidents
oceurring within the knowledge of the different parties, from a want of
information in regard to the dangers of this part of tho coast. In the-
Vineyard sound a ship prepared for @ whaling voyage to the Pacilic struck,
in good weather and with a fine and faii breeze, upon ashoal off Holmes?
Hole, and this vessel had not entirely been released from peril, to ba taken
into harbor to refit, when a heavily loaded schooner struck near the saine
spot. . The injury to the first of these vessels would have paid for the
operations of the survey in this quarter move than twice over. ‘T'he ship

.Centurion, lost on Nantucket south shoal during the summer for want
of knowledge of the extent of the shoal and of the set and drift of the
tides near and upon it, was insured for a_sum beyond the whole appro-
priation for thie field worlk of the year, ‘These are only a partof: the acei-
dents which ocenrred in this region during the suimmer, the least danger-
ous portion of the year. There passed through the Vincyard sound with.
in the last three years, (as appears from an interosting letter from.William
Mitchell, of Nantucket, appended to this report, appendix, No. 1V,) four
- hundred and forty.seven ships, three thousand six huundred and sixty-
four brigs, twentysthree thousand two hundred and sixty-two schooners,
and nine thousand soven hundred and seven sloops ; or a total of thirty-
'seven thousand and cighty vessels, ‘Thesound through which this trade
is carried on in these vesscls has many dangerous s?mals, the limits of
which are not defined on the existing charts, ~ The pilots know the chan-
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nels, but not the ¢onfiguration of the bottom generally, and, besides this, a
vessel is often without a pilot when danger 1s nearest. ‘T'he coast survey
will soon be able to supply the want of a good chart in this quarter.

1. The primary triaugulation in this section has been carried from
‘Narragansett bay eastward across Buzzard’s bay, the Vineyard sound, and
the sound between Nantucket and Cape Cod ; then northword across
Cape Cod and Massachusetts bays, where it meets the same work earried
northward from Narragansett bay, and stretches to the hills which are
near the northern boundary of Massachusetts, and into New Hampshire.

The diagram (sketch A) gives a sufliciently correct idea of the char-
acter of the triangulation, und of its connexion with the geographical
teatures of the country. It rests upon the base measured by assistant
Blunt, on the Boston aud Providence railroad, as shown by the dotted
lines in the diagram. It is connected with the main triangulation, and
carried eastward, as indicated by the lighter full lines, the line McSparran
—Quaker Hill being common to the two triangulations. Passing east-
ward, it gives a suitable base (Cuttyhunk—Indian hill) for the sccondary
triangulation ; determines an important point (Cuttyhunk) at the entrance
of Buzzard’s bay and the Vineyard sound, a point on Martha’s Vineyard,a
point on the island of Nantucket, one on the ridge of Cape Cod, near
Barustable, one near the extremity of Cape Cod, one at Manomet point,
near Plymouth; furnishes the base Manomet—Provincetown, for the
secondary work ; determines a station (Blue hill) overlooking Boston har-
bor, a peint (‘I'hompson’s hill) near Cape Ann, and other stations suitable
for carrying the work along the coast of New Hampshire and Maine,

The character of the country, in proceeding northward and eastward
from Massachusetts, admits of a triangulwion with sides of very con.
siderable length, tending to accuracy in the scientific results, and to
cconomy and rapidity in the practical ones. At the same time, by adopt.
ing intermediate points, a series of triangles is formed, furnishing,di.
rectly or by easy subsidiary operations, frequent bases for the secondary
work, in addition to the coustant chiecks presented by the positions of the
primary points themsclves.  Thus, for example, the quadrilateral formed
by Blue hill, Wachusett, and ‘T'hompson’s hill in Massachusetts, and
Unkenoonne mountain in New Hampshire, has sides of from thirty to
fifty-eight miles, one of these being immediately in the direction of the
coast, and the stations at the other extremities overlooking the whole
coast and country adjacent to it, to the northward and eastward, while by
the intermediate station of Holt’s hill a chain of lesser triangles is car-
ried forward, of svhich the angular poiuts overlook the adjacent waters
and islands.  In the case used for illustration, the statious Blue hill and
Prospect hill overlook Boston harbor, its islands,and dependencies. "The
larger triangulation is marked on the diagram by the broader full lines,
and the minor one by the narrower lines. :

This part of the work will be connected immediately with the observa.
tory at Harvard. University, Cambridge, and when completed will render
directly available the accurate determinations for the longitude and lati-
tude of that point, which have been the accumulation of many years of
the labors of the Cambridge and Boston astronomers, and are especially
valuable to the survey in reference to the differcnce of longitude be-
tween this and Buropean observatories. The triangle Blue hill, Pros.
pect hill, Harvard obscrvatory, makes this connexion.
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Suven stations, marked 1845 in tho sketch, were occupied this year -
between the G6th of May and the 19th of October, when the party was
transferred to North Carolina,  ‘Those stations, upon which observations.
were made without oceupying them, are marked (u). The stations at Nan-
tucket snd Provincetown were not occupicd, because they are not used in
carrying the work forward, and the results, with the instrument crploy.
‘ed, proved, by the test of summing the angles in the triangles of “vhich
all three of the angles were measured, that a due degree of accuracy in the
positions of those points was attainable without the necessity for meas-
uring the third angle for verification. . -

The work especially intended for testing the main triangulation, by
joining it with the base of verification through Pocassct station, was
shown in the sketch accompanying the report of 1844, and has on that
account been omitted in the onc now presented. ‘

The number of points observed upon has been as follows: primary
stations 41; from the station first occupied 7; from the second 6; from
the third 4; from the fourth 53 from the fifth 43 from the sixth 7; from
the seventh 8; other stotions and objects observed upon from the seven
stations, 16.  'T’he number of angles measured was 65, and the number
of observations used in their measurement was 4,436, ‘

. 'T'he area of the polygon covered by the season’s worl is 2,840 square
miles.  In making this estimate, the area of the trinngles, of which two
angles only have been measured, has been estimated at two-thirds of its
real extent, and those where one angle only has yet been measured at one-
third,  Work has been prepared for a secondary triangulation party for at
least two yeurs, . X

Astronomicul observations were made at. four of the stations: Great
Meadow hill, betwoeen Providence, Rhode Island, and Tauuton, Massa-
chusetts ; Indian hill on Martha’s vineyard ; Shootflying hill, near Barn-
stable; and Blue hill, near Boston, At the first, the eclipse of the sun of
May Gth, and the transit of Mercury on May 8th, were observed, the local
time being carefully obtained. At the others, observations for latitude
and azimuth were made, requiring of course the determination of local timo -
as an_auxiliary,  'F'he number of observations for timo'was 1,125; for
latitude, 6,362 ; for azimuth,937. ‘I'he azimuths were obtained, as during
last year, by the clongatious of the pole star. .

Vertical angles for the heights of the stations were measured atall the
stations upon nearly all of the others in sight, so that reciprocal angles
have been measuted from most of the stations occupied in 1844 and 15845,
Oue of the heiglits above the level of the sea was also measured by the
barometer, , ‘ :

Magnetic observations were made at five primary stations, and,in ad-
ditian, at a secondary station near New Bedford, the last named obser-

‘ations being vequired for the chart of that hatbor now preparing for
publication. ‘I'he observations were as follows: of variation or declina-
tion, 269; of dip, 264 ; and of absolute horizontal intensity, 90.

A meteorlogical journal, recording twice a day tho teinperature and
moisture of the air, the direction aud force of the wind, the character of
the clouds, and proportion of sky covered, and once a day the pressure of
the air, was kept at all the stations but three, The number of observa-
tions was, of the thermometer, 154 ; hygrometer, 154; barometer and
attached thermometer, 82 other obsorvations, 431, '
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The instruments employed were as follows : the T.?ughum and Simms
theodolite of three feet diaweter, for measuring the horizontal angles of
the triangles and the azimuths; the two feet vertical cirele, originally accom-
panying the thdodolite and the six inch Gambey theodolite for the ver-
tical angles; a thirty-two inch transit kindly loaned by Mujor Graham,
of the United States topographical engineers, and a twenty ineh transit,
for which we are mdebted to 8. C. Walker, Ksq., of Philadelphia, for
time; the two feet Troughton and Simms circle, and the six inch Gambey
theodolite for latitude ; a set of Riddell’s portuble magnetic instruments by
Jones, of London, for variation and horizontal inteusity ; a dip circle by
Patten, of Washington, and Hassler baroweters,

The Troughton and Simms two feet repeating cirele has not been used
in the survey for many years, and the trials made with it in the summer of
1844 showed many important defects in the instrument.  Some of these:
were remnedied by Mr. William Wirdeman, mechanician in the Coast
Survey oflice, during the summer of 1814, so that on further trial in
the autumn the results were sulliciently encouraging to induce further
changes, and the construction of a swand (in part of the materials of one
formerly used,) expressly for the instrwwnent. Further changes were
made last spring and sumtner, and the instrutent has rewarded the labor
expended upon it, and promises, with comparatively slight additions, to
become available for the work.

- 'I'he measurements of horizontal angles of the triangles, the observa.
tions for azimuth, a small part of the observationg for height and for time,
and the observations of the eclipse and transit in May, were made by
myself personally.  ‘I'he observations for time and for latitnde were gene-
rally made by Licutenant Thowmus J. lee, of the United States topo-
graphical engineers, assistant in the party ; and the vertical angles gene-
rally were measured, und a part of the observations for time taken by
assistant Charles O. Boutclle. ‘The reconnaissance for the work wus
made under my immediate direction by assistant C. O, Boutelle, at such
times during the season as he couid be spared from duties in cunp.
In September the reconnaissance was carried across the northern part of
Massachusetts into New Hampshire, and a range of stations beyond
those represented in the sketeh selected, carrying forward the triangula-
tion very satisfactorily. . :

During the carly part of the season, astrbnomical and magnetic ohser-
vations were made by Lieutenunt Lee on the Chesapeake, the notice of
which ‘will be found in another part of this report. )

The assistants of my party were occupied during the last winter in

-calculating the observations of the previous scuson.

'lie astronomical observations already imade in this quarter, at points
conneeted by the triangulation, bring seven neighboring local determina-
tions of latitude and azimuth to bear in establishing the position of any
one of the station points, or the dircetion of the lines joining them, for the
map of this part of the coast tow in preparation,

In addition, the geographical position of Nautueket will be deternmined
by a continnous series of observations, which will be commuuieated for
the use of the survey,  ‘I'hese were commenced this season by Professor
Llias Loomis, of the University of New York, who has communicated the
results of observations of moon culminations, and for latitude, made during
parts of July and August. They will be continued by Willimmn Mitehell,
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Iieq., of Nantucket, who will probably add prime vertical observations for
the latitude to those in the meridian, and will observe the occultations:
computed by R. 'l Paine, Fisq., of Bostou, as well as moon culininutions
with the almanac stars. ‘I'he instruments used this summer for this pur.
pose were & two fect transit belonging to Mr. Mitchell, and the West Point
"Troughton circle,loaned to the coast survey by the engineer department on
the recommendation of Professor Bartlett. A transit for use on-the prime
vertical has been kindly loancd by Professor ‘I IL Perry, United States
navy. Desides tho importance of this station in a nautical point of view,
it is of high practical aud seientific interest, from occupying the southern
extremity of an arc of the meridian passing near Portland, in Maine, the
determination of the length of which will furnish the essential clements
for the final computation of the worlk in this quarter, and the data for the
figure of this portion of the earth’s surface. : v
2. 'The connexion of the base line measured last year, upon the B.oston
and Providence railroad, by assistant Iidmund Blunt, with the primary
triangulation, was this year completed ; the angles at the extremitics. of
the base having been measured by Mr. Blunt, with the twelve inch Simms
theodolite. :
'The preenliar position of this line, parts of which are in the trough
formed by the euttings of the railroad, rendered the measurement tedious,
from the variable and considerable eflects of lateral refraction. No pains
were spared in rendering it as perfect as possible, and the test by the sum
of theangles in the triangles, part of which had Leen measured by ma
and part by Mr. Blunt, proved both sets of results to be satisfactory.
- 3. The sceondary-triangulation in this section of the survey has been
carried castward to include the Vineyard sound and the island of Martha’s
Vineyard, the sound between Nantucket and the'main, (Nantucket sound,)
the island of Nantucket, the inain between Buzzard’s bay and Massachu-
seuts bay, and part of Cape Cod. The most westerly station occupicd was
Falmouth, near the castorn shore of Buzzard’s bay.  The most easterly
station was Sancoty hoad, and the most northerly was Hyannis. The
stations observed upon extend as far east as Sancoty head, and as far west
as Mishaum point. The work was retarded considerably during the
months of July and August, in consequence of the long lines included
in it across the shoal water between Nantucket and the main 3 aud the
thickly woaded country between Falmouth and Sandwich, on Cupe Cod
bay, which it was deemed desivable to cross, offered at a luter date con-
siderable obstacle to rapid progress. T'he amount of work has, however,
notwithstanding the detentions, been satisfaictory,  The area embraced
in the work is 818 square miles, and the survey of the parts of it finme-
diatoly adjacent to the coast will eccupy two topographical parties more
than one scason. A diagram of the triangulation is given upon sketch A.
T'he reconnaissanee for this work, and the triangulation itself, have been
-made by assistant G, M. Fakin, assisted by Mr, James E. Shiras. "T'he party
connuenced their ficld operations on the 10th of May, and closed them on
the 13th of October.” "I'he number of stations occupied was 17; the-
number of objects observed upon was 244, viz: 177 stations, 206 light-
houses, 30 spires, 6 tolegraphs, 3 lightboats, and 2 beacons; and the
number of angles mensured was 4,392, o L ‘
Assistant Kakin was eccupied during the last winter in the computa.
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tion of the work of the previous season, in making duphcates of the
calculations, a diagram of the triangulation, descriptions of the stations,
and in completing the drawing of a sheet containing a topographical sur-
vey formerly made by him., ' ' : o

A. The topograplieal work in this section has included the head-
of Buzzard’s bay, the eastern shore of the bay, the Llizabeth islands,and
part of Martha’s Vineyard island. It has covered an area of otie hundred
and seventy-eight square miles, determined one hundred and thirty-two
miles of shore line, and one hundred and seventy-one miles of roads.
This is a considerable. increase on the work of lust year in \he sune
quarter. : o ‘

I'wo sheets, marked Nos. 2 and 3 on sketch A, have been surveyed by
assistant W, M. Boyce, assisted by Lieutenant H. C. Pratt, of the United
States army. The area of the two is about ninety-three square miles,
and they include more than one hundred and forty miles of shore line,
sixty-six miles of roads, and thirty-two miles of shore line of ponds.
The coast embraced in them is rugged and broken, with alternations of
rocky, sandy, and marshy shores. 'The face of the country is un-.
dulating and irregular, with but little wood upon it, and requiring much
labor to represent itaccurately, "The scason has-heen generally favorable
for work, but high winds and fogs have prevailed at times, during which
the use of the plane table is difficult ; at such times the compass and chain
have been used with good effeet in advancing the work.

T'his party wus not able to take the ficld until the beginning of June,
owing to circuimnstances not necessary to be detailed here, but by great
diligence the amount of work done has been satisfactory.  T'hrough the
liberal views taken by the Ion. Secretary of the Navy, in reference to
the progress of the coast survey, and under authority of the act of Con.
gress of 1807, the party has had the use of the schooner Wave belonging
to the United States navy, and the facility thus aflorded must be enu-
merated among the reasons for the amount of work done.  The puarty
was transferred to Neapeague beach, on the eastern end of Long island,
for the survey of an unfinished space there, on the 20th-of October, and
- to Philadelphia, for the measurementsof the wharves, &e., left unfin.

ished there, about the middle of November.
Assistant Boyce was engaged last winter in the office, in putting in ink
the topographical work of the preceding season. ,

‘T'hree sheets, marked No. 1, No. 1}, and No. 4 on sketch A, have been
surveyed by assistant H. L. Whiting, aided by Mr. W, E, Greenwell. .
T'he area included in these is about cighty-five square miles, and one
hundred and five miles in length of roads - and one hundred miles of shore
line are lnid down upon them. ‘T'he work on the main was done between
the 8th of May and the close of Septemoer, and about the st of October the
party was removed to Martha’s Vinvyard island, remaining in the field
until the latter part of November. ‘I'he face of the country on the main
"has already been described, and that on the Vineyard upon the iinmediate
shore is similar; the country embraced in the interior of the shcet is, on
the contrary, level, and covered with woods of scrub oak, interspersed

with pines.

The sickness of Mr. Whiting during one part of the season, and of a
" .pumber of his party at another, has in a Jegree retarded the work, but
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the progress has, notwithstanding, been satisfactory, and the amount of
work done considerably exceeds that of the last year.

During the winter Mr. Whiting was occupied in the office in finish:
ing the drawings of his sheets of the previous seasch, and in reducing
for publication the map of New Bedford harbor, the style of ‘the exccu-
tion of which was very satisfactory. e ulso assisted In preparing the
projections of the plane table sheets of the season, ‘ .

It appears that, in general, from the begiuning of May to the middle of
November may be profitably used in this region for the topographical
surveys. ) _ o . C

"I'he shore line determined by these parties has been furnished to the
hydrographical party working in their vicinity, b

b. The soundings in Buzzard’s bay have been completed, and consid--
erable progress made in those of the Vineyard sound, by the party under
the command of Lieutenant commanding George S. Blake, United States-
navy, in charge of the surveying schooner Gallatin,  Some supplemen-
tary work ofl' the coast of Rhode Island has also been completed for the
chart of the entrance to. Long Island sound, now preparing for publica-
tion. Other obscrvations have been made in Long Island sound by this
party, belonging to the next section of the work. Preparations for the
seasoft’s work were begun on the 23d of April, and the work iteelf on
the Tth of May, continuing until the close of Qctober. -

‘I'he limits of the sonnding sheets are shown by the dotted lines on
sketch A, the sheets being five in number.  The work of this scason will
aford means for the innnediate publication of charts of two important
Larbors of refuge on the Vineyard sound, Tarpaulin Cove on the south.
cast sido of Nuushon, and Holmes’ Hole on the north side of Martha’s
Vineyard, Combined with the work of last year, it gives the greater
part of the hydrography for a chart extending from DPoint Judith to
Cape Pogue, and embracing the entrances to Narragunsett bay, and the
whole of Buzzard’s bay, and the Vineyard sound. T'ho materials for
this chart, from the astronomical and geodetic observations, the topo-
graphy and hvdrography, will be collected immediately so as to com-
meuce the chart at the carliest possible date, leaving the remaining part of
the hydrography to be completed while the chart is in progress.  One of .
the most interesting parts of this will be the determination of the velocity
and set of the tides in the Vineyard sound—a subjeet of not less prac-
tical importance than scieutific interest, ‘

The area included in the work is about 350 square miles; but the
statement of it nardly gives an idea of the work done, as searching for

detached rocks occupied much_ time, and was of paramount importance.

Licutenant commanding Blake’s efforts in this search have been reward-
ed by the discovery of three rocks, very dangerous while their positions
were unknown or unmarked, but which are rendered comparatively harm-
less when known and marked. Tho positions of these rocks aro thus
deseribed-in his report s . , ) :

i A dangerons vock, having but fifteen feet water upon it, was discover-
ed northwosterly a mile and a half from Cuttyhunk light-house, with very
deep water in all directions immediately around it. "This danger lies very
much in the way of ships bound to and from New Bedford ,many of which,
when loaded, draw from sixteen to eightcen feet. Auother very danger-
ous rock has been discovered about a mile and three-quarters southwest.
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“erly from Mishaum point, also very near the main channel into New Bed-
ford, ~ T'hie Gallatin draws but 9} feet, and her larboard bilge struck hea-
“vily upon this rock, the lead on the starboard side giving at the time a
quarter less four, and deepening immediately to six und seven fathoms,
* » * » # At the request of the coliector of New Bed-
ford, I have recently indicated the proper position for a buoy ncar this
danger.” ' ‘ o

“ A very dangerous single rock, having but ten feet of water upon it at

low water, was found in mid-channel off the harbor of Mattapoisett, a

“whaling port on Buzzard's bay, second in importance to New Bedford.”
' ¢ In regard to the rocks ofl’ Cuttyhunk and Mishaum, I am iuformed by
éxperienced Vineyard pilots, that although dangers were generally believed
to exist in the vicinities named, the precise situations of them were not
known. In regard to the one off Mautupoisett, I am inforined that nothing
has heretofore been known of it. A very dungerous ledge was found oll
Ragged Neck, necar the head of the bay, a quarter of a mile within which
is a buoy, and which I am likewise assured was entircly unknown
before.”

A more t-chnical description of the positions of the rocks off Cuttyhunk
and Mishaum point, and of the ledge off Seraggy Necek, will be fouud in
the appeudix, (No. L)

Besides the oceasional observations for the tides at diflerent points, for
the reduction of the soundings, regular observations for the times of high
and low water, and the height of the tide, have been kept up during tire
whiole seasou at Point Judith and Newport. : :

The views required for illustrating the sailing directions, and desirable
for entering New Bedford harbor, were prepared this season by assistant
John Farley, under the advice and with the co-operation of Licutenant
commanding Blake. : '

During the last winter the unfinished reduetion of the work of this
party for the previous season, which was, however, small in amount, was |

- completed. It consisted chiefly of the reduction of observations of tides
and currents and the copying of journals. ,
The hydrography of New Bedford harbor was reduced for publication,
and a copy made of the original chart on the working seale; o general
reduction of the scason’s work was also made on the publication scale.
The sailing dircetions, and other unfinished parts of the New Bedfird -
chart, have since been supplied, and the work has been put info the
hauds of the engraver. :
My attention has been repeatedly :alled by Lieutenant commmandiug
Blake to the necessity for thorough 1epairs to the schooner Gallatin—re-
_ pairs which are entirely beyond the limits of expenditure permitted by the

ordinary appropriation for the coast survey. In his report at the close of
the season, he says: “'I'he vessel is nearly thirteen years old, has never
reccived a thorough repair, and is now in such a state that the inere patch-
ing, which is coustantly needed to preserve her eliciency, is extravagant
Her frame is belicved to be sound, though it cannot continue so Jong if
the repairs named in the estimate are not attended to.”

As it is impossible, without serious diminution in the quantity of work,
to furnish these thorouzh repairs, 1 have felt it iy duty to call the atten-
tion of the Treasury Departinent to the subject In a separate communi-
cation, believing that the vessels belonging to the survey should be put in
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thorough order before another season’s work, and that a special appropria.
tion should be asked from Congress for that purpose. ‘ :
Another subject of importance to the progress of the hydrography of the
coast survey, réferred to in the law for its reorganization, and in regard to -
which no advance whatever has been made or can be madé without aid
from Congress, is thus referred to in Licutenant commanding  Blake's
report : : - o
“ fn regard to the use of steam vessels in the survey, npon which you.
- request my views, I would observe, that the employment of such vessels,
of suitable construction and equipment, would in my opiriion conduce
very much to accuracy, despateh, and economy. To accuracy; because
the rate of running would be more uniform than that of sailing vessels;
the lines of soundings could be run with more system, and a vast amount
of uscless labor thereby be avoided. 'I'o despatch, beeause in: light winds
and calmns, which prevail much upon our coast in summer tine, where
sailing vessels can do litle or nothing, steamers could work ‘with perfect
success,  'They could also work with much more success, under all cir-
cumstances, than sailing vessels, being independent, in a great measure, of
the dircction of the wind and of tides.  'T'o économy, because a.very much
greater amount of work could be performed by a steamer in a given time,
thau by a sailing vessel,and with fewer men. 1 am convinced, in short,
that steamers are as much to be preferred for surveying as for any other
purpose whatever. 1t is proper to add, that I speak from expetience on
this subject, steamers having occasionally been attached for short jntervals
to my command,” oy _
6. My attention has been repeatedly called this summer to certain danger-
ous obstacles to navigation ofl’ the coast of Massachusetts, requiring but
_little time to determine their places. Licutenant commanding Davis
brought these before me particularly, at a time when the surveying brig-
Washington, under his command, was necessarily waiting the repairs of :
instrawments required for his work, A rough or approxi'mato determinas
~tion of such dangers iy certainly better than none, and public. utility
somelimos requires that ideas of precision should be sacrificed to secure
other objects.  The determinations can by no means replace the accurate
ones which will be made in the course of the coast survey, but they will
be useful to navigators, in the abscnee of them. 1 directed, therefore,
Licutenant commanding Davis to make the search suggested by hiln for
a ledge of rocks off Brandt point, Massachusetts bay, and the shoal to
the west of George’s bank, ‘I'he rock, or rather ledge, is about three-
quarters of a mile Is. N. I, of Phillips’ ledge, which has a buoy upon it,
and has but cight feet of water on two different spots at fow water, spring
tides. It lics in the track of vessels bound into and having a fair wind
for Plymouth and the lower part of Barnstable bay, and of coasting vessels
beating it Massachusetts bay.. An extract from a letter ot Licutenant
commanding Davis in the appendix, (No. 11,) gives the approxiinate position
of this ledge, which is kuown to the fishermen from the adjacent shore as
“Howland’s ledge.,” It shonld undoubtedly have a buoy to mark it, as
several vessels are, reported to have struck upon it, mid the buoy on
Phillips’ ledge tends to give false assurauces of safoty to the eastward of it.
‘T'he season has not permitted a thorough exploration of the shoal west
of George's, known as Clark’s bank, but a line of soundings, &e. has been
run upon it; aud an carly opportunity will be taken to examine it further,
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Soundings were made by -Lieutenant commanding Davis in ten
fathoms, upon a bank not laid down upon the charts, in about latitude
41° 17, langitude 68° 30/, or about sixty miles sansheast of Nantucket.
This bank, itis believed, was not before known, and the eredit of its dis.
covery may be claimed for the coast survey.

7. The work of triangulation conducted by me personally being in this
section of the survey, |1 was enabled at intervals when changing stations
to visit the different parties employed in this quarter, in some cases to in-
spect thejresults of their work, and in others both the results and
operations. ‘ '

I1. MippLe SecTiON,

1. From.Narragansctt bay to New York bay, and thence to the capes
of the Delaware, 2. Delwrware river and buy, und sowth of cape llen-
Clopen. : .
pl. The connexion of the primary triangulation of Mr. Hassler at its
southern end, with the main triangulation across Delaware bay, by as-
sistant Blunt, was made only by secondary triangles, ‘I'he bay triangula-
tion is remarkable for the beautiful symmetry of its triangles, while the
connecting triangles, however allowable in secondary work, were not
snitable for the important purpose of making a junction with a triungula-
tion like that of Delaware buy, ' This triangulation has, besides, assumed
anew.degree of importance, since it has been decided to carry the primary
triangulation ‘across to the Chesapeake, and not down the Delaware bay.
The directions sanctioned by the T'reasury Department in the spring of
1844 referred to the importance of a revision of this part of the werk, but
time was not found during that year to execute it. It was accordingly
made the first duty of assistant Blunt on the opening of the present sea-
son. The reconnaissance was commenced in May, and was carried
through under ‘many obstacles, and a suituble trinngulation determined
upon and exceuted by the beginning of September., ,
T'he triangulation is shown in sketch B, where the stations are marked
B, 1845. T'hey are six in number, three in Delaware and three in New
Jersey, with a seventh in New Jersey observed upon but not occupied.
‘I'he number of angles measured was 17, and the number of observations
made 530.
At three of the stations tripods of timber were erected, varying in height
from 30 to 45 feet. The instrument was placed upon ‘the top of the
tripod, and the observer stood upon a scaffold entirely detached from the
tripod. The legs of the tripod were stiffened by braces passing to the
ground, forming lesser tripods, and by horizontal ties. It might be sup-
posed that the warping and twisting of the timber of which the tripods
-were made, under the action of the sun and moisture, would sensibly
affect the observations made from them, but this does not appear to have
been the case. The probable errors of the separate observations deduced
at the stations where the tripods were used, are not quite so great as of those
at the other stations. Nor do the triangles containing two of the angles
measured from the tripods and one from the ground, compare disad-
vantageously, in the error of the sumn of their angles, with those in which
one angle only was measured from the tripod and two from the ground.
These facts, if further experience should verify them, will have an im-
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portant bearing in facilitating the triangulation in the southern sections
of the survey. o

The angles of the triangles were measured with the twelve inch theo-
dolite of Simms, . C

8. V. Tleott, assistant in the party of Mr. Blunt, resigned his position
in the const survey just after the opening of the season, and Mr. J. P,
Bolles was temporarily attached to the party to assist Mr. Blunt. ,

Observations for azimuth and latitude were made by assistant Blunt
at oue of the Delaware stations, marked Deakyne in the sketch, n the
months of October and November. The observations for azimuth were
taken by the clongations of the pole star, the Simms theodolite being
used for measuring the angles with the elongation mark. 'T'he observa.
tions for latitude were made with the six inch Gambey theodolite.

2. The privaary triangulation for connecting Mr. i’lassler’s work with

. the base of verification on Kent island was in part in this section, but
chiefly in the next, where it will be described. ' _

3. The work of triangulation in this seetion is nemly complete. The
only matter of importance which remains, is the verification of the work
on the eastern coast of New Jersey.. It is very desirable, if practicable, to
connect this work with the primary triangulation which was carried

“across the State of New Jersey to the river Delaware, and southward tor
near Delaware bay. A reconnaissance to examine the practicability of
such a junction was commenced in the early part of September, by Lieut.
Henry Prince, of the United States army. 'The examination is a difticult
one, and nothing positive can yet be known as to its results, the intentien.
being, if possible, to set at rest the question under review.,

4. The wngruetic observations in this section, to be communicated for
the use of the survey by Professor Renwick, of 'Columbia college, New
York, have been continued. 'I'he charts of the harbors on Long Island
sound, now in progress, require accurate observations of the variation of the
needle, and advantage has been taken of the necessity for procuring these
results to obtain at the same time, and without additional expense, others
interesting to science. T'he observations of this season have included
the variation (declination) dip, and horizatital iiteusity at Stonington,
Connecticut ; Greenport, Long island, New York; Saybrook and Bridge-
port, Connecticut; of variation and horizontal iutensity at New London
and Sachem’s head, Conneeticut ; Drowned meadow and Sand’s point,
Long island, New York; of variation at New Haven.and Milford, Con-
necticut ; and Black rock, New York. =~ '

The instruments used were Riddell’s portable maghetometer; by Jones,
of London, aud a dip circle; by Barrow, of London, uccessor to Robin-
son. Professor Renwick was gssisted by Henry Renw.~k, Esq.

5. The topographical work in this section is nearly completed.' An
omission on the northeastern extremity of Long island fw. » been supplied
by assistant W. M. Boyce ; one on the Delaware by assistant J. J. S,
Hassler. 'T'he local data for the plan of the city of Philadelphia, and
especially for the wharves, having been found contlicting, and not accord-
ant in total distances with the determinations of the survey, it was neces-
sary to make the measurements required for the coastsurvey map; and
these were executed, on returning }rom the field in the castern section, by
assistant W, M. Boyce. - :

'I'he topography of the coast immediatelysduth of cape IHenlopen, the
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triangulation for which was made in 1844, was executed by assistantJ. J.
S. Hassler, between the middle of Septemberand the close of November.
T'he shore iine near cape Henlopen, which was reported to have under-
gone changes, was also resurveyed. The work extends south to Indian
river, and completes the data necessary for the chart of the approaches -
and entrance to Delaware bay, which is now in the course of engraving.

6. 7%e off-shore worlk of this season, which was chiefly in this section,
included the commencement of an examination of the gulf stream. A tho-
rough exploration of the gulf stream is necessary to furnish information
upon one of the most important parts of the hydrography of the North
American coast. To ascertain its limits at and below the surface, the di-
rection and rate of the current, its temperature at the surface and at dif-
ferent depths, the soundings in and near it, the character of the bottom
and other important particulars, with the influence of the seasons and pre-
vailing winds, will require much labor and great zeal and intelligence on -
the part of thdse charged with the execition of the work. ‘I'he high
temperature at and near the surface of this tody of water enables the nav-
igator to recognise his position on reaching it, when bound for the Unit-
ed States, and is one of the important uses made of this stream. Various
causes interfere with the constancy of the indications, as belonging to
particular positions, and these should be investigated carefully, so as to
give certainty in regard to the praciical conclusions or rules that must be
furnished to the navigator. '

‘This work is not without risk, and was unavoidably delayed by the re-
pairs required by the surveying brig Washington belfore it could be em-
ployed in such service. It was not possible to make these repairs from
.the remnant of the small appropriation for the survey in 1844-’45 ; butas
soon as the new appropriation was available, the Washington was put in
charge of Licut. Com. Charles I1. Davis, U. 8. N., and made ready for the
service. "T'he preparations were completed and the vessel left New York
on the 20th of July. The means of observing were necessarily tentative,
experiment heing required to test the value of the methods suggested in
the instructions ; the duties, too, were in u great measure new to the offi-
cers. 'T'he zedl and’ability of Licut. Com. Davis have supplicd the place
of experience in the modes of observation ; and the methods themselves
‘have been remarkably successful in his hands—having realized at the very
first attempt some most interesting results.

This is not the place to discuss those results, and, indeed, it would be
premature to ground conclusions upon the few obsérvations already re-
ported ; but the abvious utility of the facts developed, connecting, as they
do, temperatures and soundings together, and the efficacy of the mcans em-.
ployed, as proved by the verification of known laws of the transmission
of heat by cordduction through a fluid warmed at or near the upper sur-
face, are too remarkable not to give great encouragement in prosccuting
the work,

. Lieut. Com. Davis returned, for the repairs of certain of his instra-
-ments and for essential chunges in others, in Septemnber, and in the be.
ginning of October again proceeded to the gulf stream, returning at the
close of the month. In this second exploration, bottom was reached in
1,300 fathoms, and a specimen brought up. The number of observations
for temperature, at and below the surface, made during the season, is 813,
T'he number of soundings, including the work in the sound and ofl
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Braodt point, is 2,354. 95 specimens of bottom, and 26 specimens of-
water at various depths, have been preserved. : ‘
"T'he surveying brig Washington requires considerable repairs and alter-
ations to render lier thoroughly effective, and .the estimate by her com.
mander will be included in a speeial report to the Treasury Department.
'T'he views entertained by Licutenaut commanding Davis in regard to
the use of steam-vessels in the hydrographic part of the coust survey,

are expressed in the following extract from one of his reports to me:

“1 believe that the present expense of this purchase would be amply
rephid by ll‘lc greater amount of work they would perform.  ‘I'heir supe--
riority to sailing vessels in sounding, both in rapidity and certainty, makes
the argument i favor of their employment to be this—that with them the
coast of the United States can be surveyed in one half the time consumed
by the present means.” ‘

"The fact cannot be too often presented, that there is a certain determi-
nate extent of coast to,be surveyed.  "I'he more rapidly it is surveyed the
more economically can the work be done,and the sooner will its fruits be
cujoyed. : \

7. 'I'he party of Licutenant commanding Davis was occupied during
partof October in supplementary work of sounding at the eastern entrance
of Long Island sound.  As other duties did not permit the completion of
this worlk, Lieutenant Cuarlile P. Patterson, of the United States navy, who
had heen engaged in the reduction of this part of the survey in the offico at
Washingtou, was requested to report to lLieutenant commanding Davis
for the completion of this work. A small vessel was hired. at New lon-
don for the purpnse, and the work occupied Lieutenant Patterson during:
the mouth of October, after which he took charge of the schooner Phenix,
loancd to the survey by the Navy Department, to proceed to the Gulf of
Mexico, - .

8. A seties of tidal ohserratinns for the establishment of the port of New
London, Connecticat, with observations of the set and velneity of tides in
Fisher’s Island sound, have been made by Licutenant John N. Maflitt,
United States navy, under the immediate direction of licutenant com.
manding George S, Blake: " 'I'he stations at which the observations were
made are marked in sketeh G, No. 1. I'he results will be immediately
reduced, and the computations required. bo made by an oflicer of this
party at the oflice in Washington. 'T'he observations of currents are pro-
jected on diagrams, which facilitate the scrutiny of the results, and render
practical deductious from themn comparatively casy.  In a diflicult navi.
gationlike thatof IMisher’s Island sound, a chart of which is now publishing,
sailing directions must be very imperfect, unless they take into considera.
tion the set-and drift of the tide, - .

Licutenant commanding Bluke in his report acknowledges his obliga-
tion to the collector of the port of New London, Charles F. Lester, esqq,
for the facilitics afforded by him for earryipg on this work. :

9. The unfinished ohscrvations of the tides and currents in New York:
bay and harbor, were resumied on the 16th of May, by Licutenant com-
manding Davis, then in charge of the surveying schooner Vanderbilt;
to these were added observations of the remarkable and dangerous cur-
rents at ITell’ Gate, at the entrunce of the Fast river and Long Island
sound. Nothing less thorough than a serics of observations, by which
the motion of the water should be traced from one end of this passage to

2 , :
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the other seemed adinissible; and it wasnecessary that this shonld be done
at different tismes of tided nuder ditlerent eirenmstances of wind, F'his
duty was exeented by Licutenant commanding. Davis with great ubility,
Nine stations for the obséreations of eurrents (shown in sketeh €1, No,
£y were oceupied in this dungerous passage, and five tide stations, two
on the [ast riverand three ou the Lony Islund sound, partof the possige,
Subsequently, two of the' extreme stations were tonneeted by a line of
Ievels run from one to the other by Licutenaut comnanding Davis, and
siimultancous observations of the rise and fall of the tides wade m then
by Licutenant commanding J. R, Goldshorough,  I'he result of these
observations is to show elearly upon o ehart the direction taken by the
water at ebb and flood tide - its rate of wotion, not only in the ].riu'uip;d
current. but in the minoar carrents 5 1o show how advantage may be wken
of the parting of these currents to pass ina particular direetion ju refuorence
to the dangerous obstacles of this passagze,and how to avoid being carried by
them in unsafe directions.  "T'he examination of the effects of winds, and
the connexion of the observations with the figure and dimensions of the
passage, remain yet to be wnde, A ehort representing these results will
accompuany the western sheet of Long Island sound, ‘
‘Phie munberof stations sclecied for observations of currents. in New York
bay and harbor, was twenty-cight; of these, twenty-one werc ocenpicd in
P41 by the party under the inunediate direetion of Liettenant counnanding
Davis, and the observations made at them in ealm times. "I'he work of
this season has been 16 oceupy the remainder of these stations in calms,
and to ascertain the effect of the prevalence of particular winds in modi.
fying the observed set and drift of the tides.  [n connexion with these
observatious, the rise and full of the tide were observed at Sundy Hook
and at Governor's island, and in additiou at or near the localities of the
observations of eurrents.  Meteorological observations accompanied those
ou the tides at the regular stations.  "I'he stations are shown in sketeh C,
No. 2, , . .
T'he seven stations retaaining from 1844 were occupied by Licuténant
conmanding J. R. Goldsborough, United States navy, in the surveying
-schooner Vanderhilt, and under the iimmediate direction of Licutenant
commanding Davis; and the observations have sinee been continued by
the oflicer first named, who has availed himself of the prevalenee of
different winds to advance this part of the work.  ‘T'he observations were
continued until about the middle of October, when the Vanderbilt was
temporarily: required in aid of the arrangements for measuring the base
line in North Carolina.  Before this time, all the outside stations, thirteen
in number, had been oceupied afier a storm, or long prevailing wind, and
the results of ten conseeutive tides at the chief stations, and of four at
the minor ones, had been obuined and entered in the usual forins, and
laid down upon appropriate Jiagrams.  ‘I'he simultaneous observations of
tides in Hell Gate, before referred to, were mado by Licutenant commmand-
ing Goldshorough, '
The self registering tide gange, established at Governor’s island, was
kept up during lase winter, and has coutinued to work moderately well,
The mechanical exeeution of the serew, upon which the working of the
machine depends, was not suflicently perfeet for this purpose, and has
caused some stoppages in the apparatus, especially as the eléck had but
litle power. A self registering gauge, devised by Mr. Saxton, of the oflice



19 [131

vi weights and measures, secemed so much more perfect than this, that it
was deterinined o make wial of it before causing other ganges to-be con-
strneted, "Phere is o doubt bt than, with nicer work, the plan at present
in use will mswer, i M, Suxton's zauge does not prave so far superior
as to supersede it 'his gauge, when replaced by another, will be re-
moved to Boston harbor, where the range of the tide is greater than in
New Yuork, . ’
During the last winter the porty of Liententant commanding Davis was
aneaged in the oflice in redurcing the tidal observations, made at the ehief
stations of the survey, entering them in the prescribed forms, determin-
ing the corrected establishments, and preparing the materials for a general
diseussion of the tides of our coast within the limits of the survey:  This’
will be ewrried as fur as may be considered necessary to the hydrography..
10. I'he ehart showing the progressive changes at Sandy Hook, refor-
red toin my last report, was prepared by Mr. B, Gliick, draughtsmau in
the const survey offise, and, by aathority pf the I'reasury Departnent,
was sent to the Hon Jo Plillips Phowix, member of Congress'fromn New
York city, to e Luid ‘before the ehamber of connmeree of that city, which
has acknowledged, by a very grutifying serics of resolutions, the infore
sation thus conmunicated, i '

Sovrnery Srerion No, L

Y. Chezapealss bay, §e.—~L. 'The primary triengulation for connect-
ing the work of Mr. Hassler with the base of verification on Kent island,
has beeu completed during the seasou by assistant James  [Perguson,
The whole trinngulation is shown iu sketeh B, where the stations oceu-
pied by Me Ferguson are marked 14, and the year of their occupation is
also wrked, ‘Those of Mr. Hassler in the same sketeh are marked 11

"I'he pacty reached their first station, at Swan pointon the*Chesupeake,
ou the Uth of April, and the work was finished about the close of Septein-
ber, after which the party proceeded to North Carolina to commence the
triangulation there,  Mr, IPerguson was aided by assigtant J. U, Neilson.:

The nnwber of stations occupied during the season was six, and oue
station of last year was reaceupied,  The arer of the polygon, embraced in
the trimgnlation, {s four hundred and cighty square miles.  "The sides of
the trimgles embraced in this year's work vary in length from about ten
to twenty two ifes. Thie number of primary points abserved upon, at
the dilferent stations, were as follows: at the first, 3; 'at the second, 4;
at the third, 4 5 at the fourth, 6;at the fifth, 4 5 and at the sixth, 4; abd at
the station of last year reoceupied, 45 making in all 29 points. “I'he nuw-
ber of mngles measured was 215 of observitions made, 2,476, When the
abstacles to the work in this quarter are cousidered, the progress of the
sriangulation must be deemed satisfactory, 'Phe coweidenee in tie length
of the tiue, comimon to Mr. Hassler's and Mr, Perguson’s triangnlatious,
“derived by the former from the Fire islaud base, and by the hier from
the Went islaud base, is very close. ‘Uhe data are yet insulliciont for a
final comparison of latitades and azimuths, S
¢ 'I'he insaument used was the two-feet Troughton theedoliie, which
was repaired aud improved in many rospeets o the oilice Jof the survey
by Mr. Willinm Wirdewiu, during the {ast winter, and was redivided
on the Troughton dividing engine. which has beeu rendered automatic by
Mr, Joseph Saxton, of the office of weights and weasures. = Mr. Ferguson
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reports that the regraduation has apparently waterially reduced the errors
in the trinngles measured by it, as compared with those measured before -
the change. S : : ‘
~ "T'owards the close of the scason, Mr. Ferguson was directed to have a
reconnaissance made for ascertaining nnd reporting the obstacles for con-
necting two stations in the primary triangulation of Mr. Hassler, necar the
Delaware, (Bethel and Meeting House hill, see sketch B,) either. directly
or by using an intermediate station suitably placed.  This was executed
by Mr. Neilson,whose report on file shows the obstacles which render the -
connexion impracticable under ordinary conditions.

‘I'he party of assistant Ferguson was engaged daring the winter in ma.
king duplicates of the journals of the summer’s work, and in recalcula-
ting the astronomical observations made by them. :

2, It being desirable to increase the nnmber of astronomical stations.in
this scetion of the survey, Licutenant Thos. J. Lee, of the United States
Topographical ¥ngineers, assistant in my party, was directed to observe
for latitude at Taylor’s and Abingdon, (Sce sketch B.) At the same
time, Licutenant Lee made the magnetic observations required for the chart
of Annapolis harbor, about to be published, at ‘Taylor’s, near Annapolis,
and at the south end of the Kent Island base, and simiilar ones at three
other stations.  These observations were made between the 8th of May
and the 6th of July, when Lieutenant Lee joined me to assist in the ob-
gervations at the astronomicul stations already referred to in the castern
section of the survey, having executed very satisfactorily a considerable
umount of work in the brief time allowed him. ‘I'he number of obser-
vations made were as follows: for latitude 2,980, and for time 336, L'or
magnetic variation (declination) 160, for magnetic dip 216, and for totul
Liorizontal intensity 108.

The observations for latitude were made with the six-inch Gambey
theodolite of the survey, and, for time, with a Hassler reflecting cirele; the
wagnetic observatios with the instruments already referred to under the
liead of the castern scction of the survey.

3. As mentioned in my last report, a reconnaissance for a triangulation
to connect the coast survey stations, on or near the Chesapeake, with the
Capitol, and to verify the triangulation of the Potomac river, was com.
menced under my nnmediate direction in 1844, by Lieutenant Ifenry
Prince, of the United Staces army. T'he course taken in this laborious
reconnaissance, in which Lieutenant Prince has shown much persevering
indusyry, as well as aptitude for the work, was the follewing.

‘I'he country narthwest of-a line joining Washington and Baltimore
was first examined; the Elk, Patuxent, and Montgomery ridges being
explored to find intervisible points. ‘I'his examination proved that the
connexion in that direction could only be made by going far into the in.
terior. Lieutenant Prince next examined the route by following heights
which skirt the valley of the Potomac as far as Fort Washington,and then
crossing to. the Chesapeake bay, (at Herring bay), and found obstacles
deemed by him very serious, if not insurmountable, by the ordinary modes
of triangulating from the ground., ‘I'hie next exploration was in the gen-
eral dircction of a line joining Washington aud Annapolis. ‘T'he practi-
cability of a small triangulation in this quarter was rendered very proba.
ble, but it was not of an order desirable for this particular object, and the
s.umerous stations would have made it expensive if executed in a man-
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ner suited to the purpose in view. By further examination, and the use:
of methods common in reconnaissance, Licutenant Priuce finally ascer.
tained that a triangulation is very probably, if hot certainly practicable,
conneeting a line joining two of the Chesapeake bay stations, (one to the
norihv and the other to the south of Aunapolis) with the Capitol and naval
observatory, by the use ofuintenmediate stations, and furnishing a good
base for continving the wian@ulation down the Potomac,to meet the worl
coming from the Chesapeake bay up the river, thus affording a necessary
verifization, ‘ _

"Tire work was coutinued, whenever the weather was favorable, during
‘the last winter and spring, and was completed ag far as necessary, in a pro-
liminary reconnaissance, about the close of July. :

"The very detailed reports, made from tinie to time in regard to this worl,
are on file in the const survey oflice. -

Afier heing temporarily attached for a short period, when the weather
was not advantageous for reconnaisspnee to the plaue-table party of ussis-

tant Whiting, Licutenant Prince was direeted to proceed with the recon-
naissance already deseribed, for connecting the primary triangulation down

the Delaware with the coast of New Jersey.

4. "The continuvation of the primary triaungulation of the Chesapeake
southward from the Kent island base, was assigned to assistant Bdmund
Bluut  Duties elaimning prior attention oceupied him until about the 20th
of November, wlhen his party was transferred to the Chesapeake.  All the
progress which the season will permit will no doubt be made, and the
work will be resumed as carly as the opening of the spring will allow.,

5. 'T'wo parties have been engaged in the secondary and tertiary trian-
gudutions of the Chesapeake and walers flowing into it—the one during
the whole working season, aud the other in . different locality, during
partof July aud August.  The area surveyed includes the Elk, Bohemin,

and Sassalias rivers, the bay from ‘Turkey point to Legoe’s .poiut, the -

Guupowder, Middle, and Back rivers, the Choester nearly to the head of
navigation, and part of the bay from Kent island southward.: v
e secondary teicugalation from Kent island south was made by ng-

sistant My 1L Gordes, adier his retarn from the southern reconnaissande, -
and the completion of his topographical sheet (commenced Jast year) he- -

tween the Magothy and Patapsco rivers.  'The work ‘occupicd him from
the 13t of July to the 28ih of August, between which dutes.ten stations
were oceupivd,” T'he area of the polygon embraced in the survey is-153

square mifes, -"The sides of the wiangles vary from 25 to AL mile sin -

Jeugth - a main series of wiangles for securing the requisite ;i(‘c'm‘acly bo-
ing carricd on, besides the minor series intended speeially fok the use of
the topographical parties,  'The number of stations and objeets observed
upon was 23, including stations, spires, windmills, and the eupolas of

houses.  Assistant Gerdes also filled some tertiary ‘triangles while en.

gaged in the topagraphical work between the Magothy and the Patpsco,

e angles of the sceondary triangles were measured with ‘an eighteen:

ineh theodolite belonging to the survey, and made in the office, the b
having beeu redivided by Mr. Saxton with the coust supvey dividing ma.
chine.  'This theodolite was one of a pair made from unother instruent,
in order to use the divided cirele, but now the strong point of the instrn-
yuent is considered thie wodaliest ; and the "I'roughton divisions,, the sup-
posed excellence of which caused the udupgu-tionpf the fistruinent.to the
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limb, are erased to give place to & more acenrate series, traced in. the office
on the ‘Proughton dividing ¢ngine, os improved by Mr, Saxton.

" Tt being necessary thut aséistant (,h-r(l(?s should leave the field to com-
“plete the” drawing upon his 'lopngmplmzul ;ahgut', ;1_nd the copies of he
journal of his reconnaissance in ':\.I:l!)i\lll:l,_ Mississippi, and Liouisiana, be-
fore ngain proceeding to the Gulfof Mexico, the secondary. triangulation
was eontinned by Captain Joseph 1. Johustahe, of the United States ‘1'o-
pographical Isngineeys, ussi.stg-,d by Licutenants R 1. IHammond and 1d.
ward Mueray, of the United States army.

Phas secondury tricngnulation, near the headof the bay, and the streams
flowing iuto it, and the Lertinry (rinngnlatinns in the streanis, have been
under the immediate disection of Cuptuin Joseph Fi. Johustoue, of the
United Siates ‘Topographical Kngineers, on coast survey serviee, assisted
by Lientenauts Co Benjuunn and J. 1. Trons, of the United States army.
I'he precarious state of the health of Captain Johnstone required that two
assistants should, be assigned 10 his purty, in order 10 jinsure due progress
in the work, 'Phe party took the field on the 3d of June, haviug been de-
tained by the illness of Capt. Johnstone and other causes, aud triangulated
the 181k, Bohemin, Sassafras, Guupowder, Middle, and Back rivers, and
the bay from ‘Tarkcey pointto Legoe’s point, us shown on sketeh 13, before
the 3d of July, having oceupied fifty six points, chiefly tertiary points. 'I'he
party then proceeded to the Chester river, earrying the triangulution from
the mouth towards the head,  On the 23d of July, having ocenpied twelve
stations, it was deemed necessary by the officer in chirge (CaptainJohn.
stone being absent on aceount of ill health) to snspend operations on the
seore of the unhealthiness of the season, I August, Licutenauts Irons
and Bevjawin were dirceted by the War Department to rejoin their regi-
ments, there being special need of their professional services,

Capiain Johnstone and his assistnt, Lieutenant Benjamin, were en-
gaged during the last winter in the oflice of the survey in making copics
of the journals of observations of the preceding season, and duplicate
caleulations of the work.

5. The topngraphy of the shores of the Chesapeake, and of the rivers
ryuning into it, as far as the bead of navigation of cach, has been nearly
completed, except that on three sheets, Nos. 0, 7, and 16, of sketeh B,
from Swan /point, on the ecastern shore, to the head of the bay, and
from T'howas’s poiut, Anuapolis harbor, to the head of the bay.  The
materials for a ehart of the Patapsco and Baltimore harbor will, it is con.
fideutly expéeted, be ready for use this winter, and the ehart will at once
be drawn aid put into the hands of the engravers.  "T'he topography has
been exesuted by assistants Gurdes, Hassler, Wise, and Cutts,

The unfinished work of lust year, on sheets Nos. 1 and 2, at the head
of Chesapenlie bay and Northeast river, has been completed by assist-
ant J. J. 8. Hassler, and the survey of shezt Noo 15 commeneed and fin-
ished by him, '"'he work ineludes Elk neck, the shores of the Klk
and Boliemia rivers, and of Back ereck, with a portion of the Delaware,
and Chesapdake canal, and the roads ineluded within the limits of the
sheets.  The area surveyed is seventy-six square miles 5 the extent of
shore line, saventy-three miles; of rouds, one hundred and eighty mles;
and of canil, five miles. ‘The party took the fickd on the 15th of April,
beginning work on the 21st. - 1t was transferred to the neighborhood of
Cape Henlopen in September.  ‘I'he country is reported by Mr. Hasasler
to be diflicult to survey, being billy and thickly wooded, aud adiitting
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of but short sichits for the plane table points.  The season, too, was re-
markable for excessive heat,complained of by nearly all the purtics in this
region, . .

Mr. Hassler was engnzed during the Inst winter in drawing v ink the
work on sheets Nos, Land 25 in supplying an omission in the topograph-
ieal work ou the Delaware river, and ir rocalculuting the positions of

Csomi trigouometrical points on the upper part of the Delnware.
e topographical wotk on sheets Nos, 3, 5, 7,and 13 (sketeh BB) was
assigned lor exeewtion to assistant Richard Do CGuits, Now 13, ineluding
*the eastern shore froin Swan, point o Warton point, was first completed ;
- then No. 3, near the head of the bay, ineluding part of the Susquehannah
river, and the towns of Havre de Grace and Pert Deposite, Mr. Cutts was
at work upon sheet No, 8, which jucludes the head of Bush river, when
he was taken very ill aud obliged to break up his party on the 18th of
September, - He was enabled o resume work early in October, and com-
pleted sheet Noo &, aud will probably finish part of No. 7 before the closo
of the season,  "I'he area surveyed up to the 26th of September, was 51
square wiles; the extent of shore line 544 miles, and ol touds 40 miks,
The party ook the field on the 21stof April, and left it finally nbout the
“20ith of November, C ' ' :

Mr. Cunts was engaged during the Iast winter, in part, in revising the
wotk done with assistint Ferguson daring the previous season, and in
reducing to the publication seale the ehart of Aunapolis harbor and the
Severn river, how. nearly ready for publication. .

Sheets Nov, 6 and 8 (sketeh BY have been completed ;3 and considerable
progress has heen made in sheet Noo 90 by assistant George D Wise, 'I'he
Jast nawed ineludes the shores of the Patapsco; No. § the city of Didui-
more and the adjacent country,  Having found it impossible to reconeile
the measured distances with a printed plan of the city, Mr. Wise found it

. heeessary (o make a detailed survey, espeeially of the purt near the water,
This sheet (No. 8) covers an area of 8 square miles, and includes 10 miles
of shore.line, & miles being off wharves, 9 miles of roads, and 48 wiles of
streiets, Noo 6 covers an e of 66 square miles, and includes an extent
of 102 miles of roads and 48 miles of shore line. "T'he party of assistaut
Wise isstll in the field, completing sueh parts of sheet No, 9us are neees-
sary o the commencement of the Paapseo river, ‘ '
Assistant Wise has had a smoll vessel during the whole season,  Mis
party has again been exempt from sickuess, so as to be able to keep the
field coutinnonsly sinee last April. : ‘
During the last winter, Me. Wise was aceupied in reducing to a more
couvenient working scale a part-of the previous season’s work 5 in draw-
ing his waps in ink. and in assisting in general duties of the oflice.
"he topographical sheet marked No. 10, extending from Sandy point to
the Patapseo, commeneed by assistaut Gerdes in 1814, (designated as No.
3 i the report of that year.) was completed between the Ist.and 30th of
Juue, The work dove eavers abont 8 square miles, and ineludes alout
20 miles in length of shore line and 2} of roads, o
6. The hydrography in this seetion has included the soundings of the
Patapseo river and tho harbor of Baltimore, the approaches to the Pataps-
co, and part of the bay between Anuapolis harbor and Kent island and
Poolu's island, and observations on the tides and on the direction and
velocity of the curreiits within the same linits in the bay. It hias been
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executed by the party under the command of Lieutenant commanding
George M. Bache, United States navy, in the surveying schooner Nauti-
Jus, Materials for the ehart of the Patapsco are in readiness.  The part
of the bay marked as broken ground in Braitz’s chart of the Patapsco
was thoreaghly examined by Licutenant connmanding Bache, but « every
new live pussed over some kuoll that would interfere with the clear pro-
gress of large vessels.,” The work was commenced on the 26th of Apnl,
and closed about the beginning of December.

The subordinate oflicers of this party have generally been changed by’
the Navy Department during the season, and the two remaining frou the
former season have been notified that they will be soon detached,  'T'he
places of the oflicers detached have been filled as they became vacant.

Views for the chart of Annapolis harbor (now engraving) were taken
by assistant [arley, with the advice and co operation of Licutenant coms-
manding Baclie, requiring the use of the surveying vessel a few days in
the month of June. '

The party was occupied during the winter in copying and reducing the
work of the previour season, and in reducing for publication the sound-
ings of Aunapolis harbor and the Severn river.

T'he views of Licutenant commanding Bache in regard to the use of
steamn vessels in sounding will be found in the following extract from
his report: , ] '

“ [u the deep waters of the Chesapeake bay which have been gone over,
the angles as well as soundings have been taken from the vessel, "I'here
are wany ditliculties and delays in working in a vessel under canvass, It
is only with a moderate and steady hreeze that the work can be fuid out to
advautoge 5 frequent alteraions in the foree or direction of the wind are
great impediments,  Light airs and calins put a stop to all sonnding oper-
ations, unless the stations are sufliciently near to be distingnished from the
boats. On this aceount, I have long thought that the use of steam vessels
on the off shore aud buy work would contiibute to the aceuraey, expudis
tion, and convenicuce oi the work; and, it properly managed, would
prove more cconomical than sailing vessels for the extent of surface sar-
veyed. Iu a steamer, such lines of soundings could be ran as would
best display the features of the bottom, without closing uwpon or partly
ronming over the lines of soundings which had been previously estab-
lished, This is sowmetitnes nnavoidable in working under sail, particu-
larly when distant from the shore stations,  During light weather and
caliis, when the suiling vessel would be comparatively idle, the steawer,
going at a noderate and steady rate over smooth water, would be work-
ing to the best advantage, and with the greatest aceuracy and conve-
picuce.  Itis evident that much more and better work of this Kind ean
be done from a steamer thau from a sailing vessel,  As 1egards the cows-
parative cconomy of ‘the two kinds.of vessels, I can only: speak in more
geoeral terms,  T'he same expenditure for outfits aud renewal of sails
would not be-incurred ; on the other Land, the expense of repairs of -
chinery and eost of fuel would be heuvy items; but when the greater
amount of work is considered, the cost of it would probably beless ned,
As the triangulation progresses down the wide puart of the bay, I am
coufident that, to keep pace with it on the wuter, either one or more
hydrographical parties must be added to the foree now lere, or that
steamers must be speedily introduced.”
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Sovrurnn Skerton No. 11

IV, Theconst of North Curolina.~The work here has been begun by
the employment of two parties as carly in the autunm as the weather
would permit; the one in preparations for measwing a base line, the other
in the primary triangnlation of Albemarle sound.  The work is fairly begun,
and will be followed up as vigorously as the appropriation will adwit,
~ 1. As there is no doubt but that, in surveying the southern coast of the
United States, the frequent measurement of base lines will necessarily
be resorted to, I have been desirous to supply an apparatus more portable
than the one formerly used in the work, and combining certain other ad.
antiwes,  Among these are, that the length of the apparatus is invariable
at diflerent temperatures 3 that the bars have equal absorbent powers for
heat, and are in one single picce; that they are supported so as to be
stiffened laterally as well as horizoutally, while capable of free motion;
that they are enclosed in a way which prevents sudden ehanges of tem-
perature, while the covering part of the apparatus gives stiffness; that
the apparatus is supperted at two poiuts ouly, and is easily moveable in
the duleront directions required for adjustment in measuring, I expreted
also to apply Bessel’s contact apparatus in measuring, thereby to render
the measureiment so casy and rapid that its repetition, whicli is always
desirabley might be made without expending too much time; but time
hias not sufliced for this, aud T have employed the microscopes used by
Mr. Hassler, with the modifieations made last” year by Mr. Binnt, and

. other changes. I have been necessarily, by the sume circumstance, lim-
ited to the use of one set of bars, instead of two, which ' T expected to
have employed to facilitate the measurement. ‘The general eonditions to
bet fulfiled by the apparatus, and a general description of its construction,
were given to Mro Willlam Wardeman, mechanician to the coast survey,
to fill up the details,  This was satisfactorily done, and the work com-.
meneed i August last, With great eflort, the apparatus was prepared for
use by the 22d of Novewmber. 'I'he preliminary trials for the invaiiahle
length, and for the comparison of the leugth of the, bars {six metres) with
the standard métre of the rench committee of weights and measures,
were niide by me personally, with the assistance of Licutenant A, A.
Thaeplireys and Mr. Joseph Saxton. » . ) .

Betiwe the completion of my work at Blue hill station in Massachn.
setts, assistant Boutelle was sent to reéxamine the site for the base, o re-
connaissanee far which was made in 1843, by assistant J, G, Neilson, un-
der the direction of assistant Perguson, to detenmine definitely its loca-
tion, to rau the line, to make a series of levels so as to determine the best
grades for the worl, v erect signals at the extremities, to make a prelim-
lary measarement with a chain, and in general to prepare for the final
nicasurement of the base,  "These operations were uearly eampleted by
‘the elase of November, when I reached the site of the base, to exumine
‘the line nnd fix upon the terminations.  “The work of Mr, Boutelle had
been both diligeatly and skilfully executed. o '

"I'he very low state of water in the Dismal Swamp canal, unprecedent.
ed at this season of the yeéar, has interposed difliculties and delays in the
transiission of the apparatus 3 but unless the seasoa should prove unusu-
ally unpropitious, I expect to proceed at once with the measurement of the
base. ‘T'he ouly circumstanco which can cause the postponement of -the
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‘measurement until the close of winter, will be an unusually wet season,
covering the sand flats, over which .the line passes, with rain wuter,
Shontd this occur, the trinngvlaton from the ends of the buse will be
made to precede the measureraent, ' ‘

2. The primary or main triungulation of Albemarle sound was eomn-
menced early in November by assistant Ferguson,aided by assistant Neil-
son. A small vessel was hired for the nse of the party, in order to facili-
tate the work, ¢ ‘I'his.party will probably be able to keep the field il
Janunary, and to reconnmence work in Mareh 5 so that cotsiderable pro-
gress may be expected within the present year,

here is no part of our coast the peculiar features of which render ac.
curate and minute surveys more necessary than this.  I'he broad souuds
are traversed by channels in which alone the requisite draught.of water
for vessels even of moderate size is to be had, and these are imperfecily
explored, out of the ordinary track.  Auy facilitigs of navigation which
would open more readily the corn-growing region of North Carolina to a
market, would add mwuch to the wealth of the conutry,  Acenrate charts
would thus, direetly and indirectly, in their bearing upon the improve- |
ments required, be of great advantage to this part of the country.

It is therefore very desirable to follow up the priniary worlk already de-
seribed by employing a sceoudary or tertiary trinngulation party, and the
topographical and hydrographieal parties required ; and this will be done
as far as the means put at our disposal will allow. It would be wanifest-

1y improper to cease workiug on any of the sectious of the survey which

have been in progress, to tuke up new seetions, for this would prevent the
fruits of the work from being soon realized 3 but Tan sineerely anxious
to diffuse the benefits of the worl over a large extent ot our country-at
a very carly day, and this can be done by a small inerease of the appro.
priation.  In pressing this, 1 do so, not that it will beuefit these engaged
i the work, or will lead to the employment of others'; but simply that it
may benefit the agriculture, commeree, and navigation'of the whole coun-
try, in-which the whole country is directly interested 5 and that it may
furnish, as fast as possible, means to prevent or diminish the waste of life
“aud property which now aunually occurs upon our coast.

Sovruery Srerion No. 111

V. Coast of the Gulf of Mexico —1. A reconnaissance, preliminary to
the survey of this coast, was commenced in January last by assistaut I,
H. Gerdes, accompanicd by Mr. Willinn 8, Walker.” T'he coast between
New Orleans and Mobile was thoroughly examined, and sonie progress
made in the direetion of Pensacola;” 1'he recounaissance included the
shores of Lake Pontehartrain cast of the meridian of New Orleans, the
shores of Lake Borgne and of Mississippi sound, the Chandeleur islunds,
theislands along the coast of Mississippi and Alabama, Mobile bay, the coust
of Alabama froms about three to five miles inland,and a part of the interi.
or near Mississippi eity and Pearl river. “I'he distance from New Orleans
to Mobile is about 160 miles, and as the general breadth of the reconnais-
sance was from 12 to 30 miles, it comprised an area of more than 3,000
square miles. ‘I'he conclusions drawn by assistaut Gerdes from his recon-
niissance wro the following: ‘
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A T
«1st, That a trigonometrical survey may be extended from New Orleans
to,Mobile without any great ditliculty. C -
“ 20, "That the coastis well sitnated for a series of well shaped triangles.
“3d. That a base line of nearly 7 miles in length may bermeasured on
Dauphin island, whieh may be eonnected with the maiu trisugulation by
triungles, the sides of which will inerease gradially.” '

A very copions report and journal of this reconnaissance have heeun
deposited in the oflice, with a seheme of the triungulation, prepared by
assistant Gerdes. “Ihis inelydes both a main or primary and a seeondary,
triangulation, which assistunt Gerdes proposes to curry on simultaneous.
ly, and the exccution of which has been assigned to him. He will leave
Washington in November for the Gulf of Mexieo, | If my preseuce in
Washinzton next spring is not needed, and the state of the coast-survey
nmwn)m'i:ninn will perinit, I intend to measure the base line on Dauphin
island 5 and if not, 1o prepare the upparatns for as early a measurement as
circumstances will allow,

Assistant Gerdes acknowledges his indebtedness for information and fa-
cilities afforded by eollector Minge, of Mobile, J. MeCaughan, exq., of
Mississippi city 3 to Col. Totten, chief engineer, for the commuyunication of
maps of reconnaissance 5 also for information derived from the maps and
charts of Col. Kearny, U. 8. ‘Popographical Kngiueers, and of Commaud-
er Powell and Professor Cotiin, of the U. S, navy. ‘

2, In order to facilitate the operations of the triangulating party, and to
make a beginuing of the hydrography by exomining the eperations of the
tides and eurrents, which are very complex, Licut. C. P. Patterson, U. 8,
navy, on coast-snrvey service, has heen put in charge of the schooner
Phenix, loaned 10 the survey by the Navy Department, and will proceed
W this quarter as soon as his duties in Long Island sound are completed.

As shatving the neeessity for an early commencenient of this work in -

crebition o tides and enrrents, I append (nppendixe Noo 1HL). an - extract
feun an interesting veport of assistant Gerdes, . :

VI Dererwminations of differences of longitude from Buropran obscr
vhtorirs. . '

The determination of diflerences of longitude of points on our anast,
and of diflirent Furepean observatories required by the plan of re organi.
zati m of the const survey, has advanced.in the course of the past year by
the connmunication of the ollowing observitions for the use of the survey,
as well as by ealeulations which will be referred to in another pluee,

1. 'Che solar echipses of December 9, 1844, mx'd of May 6, 18435, were
observed, by my request, at Portland, Maine, by Licutenant Chorles 11. Da-
vis, U8, navy,  ‘T'he time was obtained by a transit instrument, the use
of whirh was kindly perintied by My Senter.” On the oceasion of the
latter eclipse, measurements were made ofdiflerences of polar distances of
cusps anid limbs with a wire microweter attached to a telescope equatori-
ally mounted, belonging to the coast survey,  The internal coutacts of
the disk of the planet Merenry with the sun’s limb, in the transit of May
Sth, were also observed by Lioutenant commanding Davis,

2, W, C. Boid, esq., of Cambridge, has communicatod, for the nse of
the coast survey, ohservations of the cclipse of the sun of December 9,
1814, and of May 6, 1845 In the laiter cuse, differences of declination pf
the cusps and of tho'sun’s disk were observed,  Also, seven occultations
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of stars by the moon hetween the 14th of December, 1844, and the 15th
of Scptember, 1845; ninety-five mnoon culminations and transits of mson
culminating stars, between Deceniber 16, 1844, and September 17, 1845
and observations of the transit of Mercury of May 8, 1815, including dif-
ferences of right asceusion of the disk of the: planet and of the sun’s
limb, - ' '

3. Mr. Bond has also communicated the results of the comparisons of
chronometers transported by steamers between Boston and Liverpool, and
a’ special comparison’ by twelve chronometers between Greenwich and
Boston, and Liverpool and Boston. This latter determination gives for
the difference of longitude between the observatories of Greenwich, Fing-
land, and Cambridge, United States, 4 hours 44 minutes 31.69 seconds.
Means having been taken to sccure the obtaining of the local time at Liv.

~erpool from the obscrvatory. there, the comparisons by the chronometers

of the stcam vessels, from their frequency, will, in time, give a body of
results of the highest value. T'he method derives great importance from
being, as compared with the determinations by astronomical observations,
an independent method,

4. Professor Caswell, of Brown University, has kindly eommunicated his
observations of the solar eclipse of May 6, and the transit of Mercury of
May Sth, . .

5. 1 have already elsewhere adverted to the observations in progress at

- Nantucket, which will be communicated for the use of the survey, and also

-of the observatious made by me at Great Meadow station of the eelipse of

May 6, and the transit of Mercury of May 8, 1845,

6. ‘I'he following observations for the longitude of the Philadelphia ob-
servatory will be communicated by Professor 14, O, Kendall, of the ecutral
high school.  T'hey were made with the assistunce of Professor Thomas

H. Perry, United States navy, detailed for the purpose by the Navy De.’

partment, :
“Ist. A series of occultations, embracing, with two or three exceptions,

all that could possibly have'been observed.

“2d. A series of transits of the moon and moon culminating stars.

“3d. T'he observations of the transit of Mercury of May 8, consisting
of the times of ingress aud egress, weridian observations of Mercury, the
sun, and several fundamental stars, and micrometric measures of the dis-
tances in right ascension and declination between the limbs of Mereury
and the sun, amounting to about one hundred in number.”

Besides these, advantage has been taken of the fiue Kirtel cirele to make
observations for determinations of latitude, which have also been recorded
for the use of the coust survey.

7. Professor Perry was detached temporarily from serviee at Philadel-
phia, to make observations of ocenltations and of the transit of Mercury
at Finley’s station, near Baltimore.  ‘I'wo occultations were observed at
Finley’s in moon culminations, at Baltimore. ‘ :

8. The computations made for the survey out of the oflice will be no-
ticed in another place. : ,

VII. Ofice Work.—Calculations, drawing,  engraving, instrument
mualine, §c.

1. "The office work of the different field parties during the last winter,
consisting of copying journals, calenlating observations, drawing, &ec.,
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has been referred to in connexion with their work of the past season. Du.-
ring the past winter I superintended.personally the worle of the diflerent
parties in the oflice, and forall official purposes may be considered, accord-
ing to the regulatious of the survey, as present at that ceatral point of the
survey at all times ; but the immedijate charge of the operatigns going on
under my dircction is one of the most important duties which ean devolve
upon an assistant.  Upon the cfficiency of that oflicer depends the regular
movement of the part of the establishment where the results of ‘the work
are collected and put into forin to be given to the public. Having
felt most forcibly the value of the services'to the public, and the relief
from respousibility atforded by the ability, method, assiduity, and untir-
ing zeal of (he assistant in charge, Lieutenant A. A. Humphreys, of the
U. 8. T'opographical ISngincers, I must be excused for warmly and publicly
expressing my deep sense of obligation and wishes that his services might
- meet with the public.reward Which they deserve. o

* 2. The plau of having duplicate calculations of the work admitting of
them made by others than those engaged in exceuting the work, has
been fully carried out; and in cases of disugreeinent, a third computation
has been resorted to. I'he observatious of the last year have nearly all
been recomputed, and some of those of the present year have been begun. .
Assistant ‘Pheodore W, Werner, at New 1aven, and Faigene Nulty, ¢éq.,
at Philadelphiag have done the chief work of recomputing, and a portion
ol work has been referred to Professor Stephen Alexander, of Princoton.
T'he advantages of this system are not only felt directly in the accuracy
0 which it leads, but in the reaction upon the modes of observations
themsclves by bringing independent judgments to their serutiny.

3. ‘The computation of recorded observations for differences of longi-
tude of points upon onr coast, and of luropean obscrvatories, has been
continued by Scars C. Walker, esq. Y -

In his report of October 25, 1845, Mr. Wallker gives the following sum-
mary of the computations added since his last report: “T'he transit of
Mercury of the Bih of May, of which both phases were observed at Phila-
delphia, enables me to add one to class 111 of that report. The two par-
tial eelipses of tho sun that have occurred in the interval are of no use for
purposes of longitde from Furope, Classes 1V, V, VI, and VII, have
been extended so far as to include all the phenomena of their kind for
Pliladelphia down to 1842, 'T'hey have also been made to include the
extensive series of observations of eclipses and occultations by Lieutenant
Gilliss at the marine observatory at Washington in the years 1838 1o
1842, inclusive,”

Some idea of the labor of computing the oceultations, the observations
of which formn a considerable part of the materials for Mr. Walker’s com-
putations, may be gathered from the fact, that one of the eight classes into
which the work has been subdivided for ready reference requires the dis-
eussion of not less than one hundred occultations, and that a form pre-
pared for the reduction of one of .these occultations occupies four printed
pages in folio. ‘ ) . h

4. In my report of Jast year, the advantage of publishing every year the
results of the work was refcrred to. I had in view a publications resein-
bling the memorial which contains an account of the operations of the
great trigonometrical survey of France. Iustead of delaying publication
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until the close of the work, I proposed to publish annually the results of

observation, - I suggested there n ditliculty in rezard to pecuniary means;

and have felt that difficulty so sirovgly, that the colleeting of the work for .
such a purpose is only in “part dove. It will not, however, be lost sight

of; aud possibly, when the volume is presented to the departnent to be -
laid before Congress, means wiay be appropriated for its publication wt the

oflice of the survey, or it may be printed as a eongressional doctumnent.

Drawing, §re.~—1. T'he usual maps of assemblage and record for the
work of 1844 generally, which require considerable Tabor, have been con-
pleted. - Seventeen sheets were prepared for the plane tuble parties for the
season’s work, the meridians and purailels, triangulution points, und sides
of triangles being projected upon then,

2. 'I'he following maps, charts, and sketches were drawn chiefly on the
publication scale : ‘ '

A wap of the harbor of New Bedford, on a scale of ;51 5, was reduced
and drawn by assistant Whiting; the drawing of the hydrography being
furnished by Licutenant commanding George S, Bluke. ‘

A chart of I'isher’s Island sound, on a scale of | 4144, was reduced and
drawun by assistant BB, Glick,

A map of New Haven barbor, on a scale of . 4}44, has been nearly
completed by assistant Glick.

The hydrography of the castern sheet of Long Island sound, on a scale
of ¢4} 66, Was reduced under the immediate direction of Lieutenaut com.-
manding Blake, by Mr. Glick. : ’ .

A map showing the progressive changes ai Sandy ook was compiled
from diiferent surveys made between 1778 and 1811, and drawn by Me.
Glick,  This has been furnished, as before stated, by the direction of the
Treasury Depurtinent, to the Hon, J. Phillips Phanix, and has been laid
Lefore the chamber of commeree of New, York.

Thesketches, exhibiting the progress of the survey during the year 1844,

“were also made by Mr. Gluck. ‘ '

The hydrography of the Delaware, from 17ort Mifllin to T'renton, is in
part reduced, and the drawing nearly completed by Mr. Gliiek.

The drawing of the middle sheet of the map of Delaware bay and
river has been finished by assistant W, M. Fairfax,

The drawing of the upper sheet of the same map, exeept the part in-
cluding the city of Philadelphia, has been finished, and thot of the lower
sheet, contuining the bay and approachies, has been begun by assistant
Fairfax.

Scales of shade for representing the slopes of hills, with speecimens of
hills, and other wpographical details, including eonventional signs, and
for drawings on diflerent scales from ol ,,, the usaal working seals, to
wob60s the wost common publication scale heretofore used, have been
prepared by Mr. Fairfax, under the immediate direction of assistant
Huwmphreys, ' : : :

T'he map of the harbor of Annapolis and the Severn river, on i seale
of ¢ gbo0r Was reduced by assistant Cutts, and drawn by assistants Glick
and Gerdes; the reduction of the hydrography being furnished by Licu.
tenant commanding George M. Baclie. .

Additions have been made to sheets Nos. 5 und 6 of New Yorlk bay
and harbor,
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& drawing to exhibit the progress of the coast survey cach year since
its commencement, desiguating the diflerent kinds of work and by whom
exeeuted, is in progress and nearly conpleted, by Mr. Mdrven MeClery,
who-has been also engaged in - lettering waps and in iniseelluneous
duties of the oflice.  Drawings for the projections of the plaue table
operations for the scason were also made by Mr. McClery. ! :

Various tracings and copies of maps have been made for tlie use of the
different parties in the survey. 4 A

The verification of the maps published, by comparison with'the original
surveys,is made by Lieutenant Humphreys personally.  "This. duty has
inchuded; within the nast year, the verification of the small map of New
York bay aud harbor, of Nos. § aue 6 of the large map ol Néw York bay
and harbor, of two sheets of the ehart of Long Island sound, of one sheet
of the Delaware bay and river, of Fisher’s Island sound, and of the har-
bors of New Bedford, New London, and Annapolis, S

b. Part of the oflicers of the party of Cornmander Gedney, Ultited States
navy, have been engaged (latterly under the immediate direction of Licu-
tenant G P: Patterson, Commander Geduey being. ungvoidably absent:
on acconnt of ill health) in bringing up_the oflice woik of 'the party.
The following work has been done in the course of the year: ~ |

1. A chart ias been made of the olf-shore soundings of 1844, from
Cape Henlopen to Block island, and southeast to the gunlf strean; seale
soovae 2 The ofl' shore work of 1812 within the sane limits, has been
reprotracted on the smine seale, and the soundings transferred to the ‘chart
of 1811, 3, The work of the Isast river and Long Island sound, fromn
Gavernors island to Uhrog's peint, has been reprotracted 5 seale oy 0.
4. 'he work on the south coast of Long islaud, from iunlet last (near
Southampten) to Moutauk point, has been reprotracted ; senle ygd gy
b. ‘The work on Great South bay, from Cankley’s point (near FireIsland -
wety 1o Head and Horuos, has been reprotracted ; seale y 435 0. The
work on - the const of New Jersey, from Saudy Hook to Harnegat inlet,
has heen reprotracted 5 seale y 54,45 7. A chart has been made. of the
Fastriver, from Governor’s island to Fulton ferry ; scale z5%q. - 8 About.
one hodf of the duplicate jonrnals have been compared with the originals
and corrected, and the jourual of 1844 copied. 9, Thecharts have been
lertered and marked. 10, A register has been made of all the -hydro-
graphical notes in the office, 11, Specimens of bottom (3,816 in number)
have been put in botiles, marked, and registered. i

6, ‘I'racings and drawings have been made of different parts of the
work, to auswer the ealls made for information for publie purpnses, and
under the sanction of the ‘I'reasury Departuent.” 'T'he archives' have
been thus reudered useful in eases which ¢ould not have been . foreseen,:
but whieh nevertheless are of value to the public. v

Lhwgrraving, printing, and  publishing.—1.  The engraving” and
drawing have been prosecuted with considerable activity by the aid
of the addiional appropriation made by Congress at their last session
for the publicntion of the work of former years, The local charts,
requiring less finish and uniformity of style than those of the ‘sce-
tions of the coast, have been pnt out of the office for execution, and wo
shall thus have a fair trial of the coutract system in its resnlts as fo ac-
curacy, style, cost, and time. 1t-will be found that my pledge, in the
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event of ‘this appropriation being made, to carry on the publication of
the back work without interfering with that appropriate to the year, has
been fully redeemed. T'wo sheets of the large map of New York bay
and harbor. and the mapof the same bay on a smaller scale, have been pub-
lished ; a‘chart of Fisher’s Island sound is ready for publication ; a sheet
of the mgp of Loag Isl'and' sound, and of Delaware bay and river, ure

“nearly ready for publicaticn; a chart of New Bedford harbor, and a chiartof
Anuapnlis harbor and the Severn river, will be out during the winter; and
a second sheet of Delaware bay and river, and a chart of New London
harbor, will soon follow. A sheet of the south side of Long Island is
engraved as far as the materials in the office permit.  The results thus
produced will, I trast, indace Congress to continue the additional appro-
priation for the preparation of the maps and charts, until the whole of the

_back work has been published.

A more particular aceount of the several charts in the course of publi-
cation or gngraving will be found below. -

1. ’I'he small mnap of New York bay and harbor, on a scale of 4.1,4,
. wh‘i'céuwa's nearly finished at the close of 1844, was published in [Pebrua-
ry, 1845, -

yCopics of it have been distributed under act of Congress and by di-
rection of the T'reasury Departiment, and have been placed for sale with
agents at New York, Boston, Philadelphia, Baltimore, and Washington.
Arrangements will soon be completed for exposing it for sale at Charles-

~ton and New.Orleaus,

" 2, The first sheet of the sonthern shore of Long Is.and, on the scule of-
-3 }gw reported as nearly completed in my last, has been delayed to reme-
dy some essential defects which the verification of the hydrography made
apparent. ) . .

3 and 4. T'wo sheets (Nos. 5 and 6) of the map of New York bay and
harbor, compléeting the map on the scale of 4,54, which were in outline
merely at the'close of last year, have been completed, printed, and pub-
lished. The distribution of them must be made through the members of

. Congress, who. apply in behulf of the literary and scientific institutions,
and the associations to which by law they are to be sent, the T'reasury
Departient having no longer the privilege of franking them. Copies of
these sheets were directed to Le placed with the agents of sales in No-
vember. :

5 and 6. The plate which contains the entrance of the sound from the
_eastward, and Fisher’s island sound, is nearly completed. 'The elabo-
rate work upon’ this plate and the two of Delaware bay (numbered below
as 7 and 8) renders progress upon them necessarily slow. The middle
sheetof the sound is in outline, and the roads and other parts of the topog-
raphy have been completed. The western sheet, towards New York, is
in outline upon the coprer. : : .

7 and 8. 'T'he middle part of Delaware bay and river (No. 2) will be
“finished by the first of February, and the upper sheet within two months
after. ‘I'hie druwing of the lower sheet is nearly ready for the engraver,
and the projection upon the copper has been prepared.

9. A chart of New London harbor will probably be engraved before the
presentation of this report.’ . . ,

10. A chart of Fisher'sisland sound, on a scale of ;,};4,has beenen-
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~ graved ont of the offico, and is nearly ready for publication, requiring the
-re enterinig of portions of the topography. R ,
11. A chart of the New Bedford harbor, surveyed in 1844, is'in pro.
gress out of the oflice, and the time for its delivery was the first of*Decem-
ber.  ‘T'he views and other additions to it will occupy six weeks or two
wonths in engraving, so that it will probably be issued in Februaty next,
12, A chart of Annapolis harbor and the Severn river, surveyed in
© 1814, is also in progress out of the office to be completed, with the excep-
;in{x Olf the views, by the first of December, This will speedily ‘be pub:
1sficd, ‘ ' ' to
The engraving department bas been, during the whole of this vear,
under the charge of assistant Farley and the general supervision of Licu.
tenaat flumphreys, and mouthly reports and proofs of the works have
© been regularly forwarded to me. It is manifest that great diligence has
been shown by the engravers ; and, in regard to the style of executjon of
the two principal parts of the work, the hill topography on the sound, and
the woodland upon the Delaware, and sanding in Delaware bay, the style
is adwirable. - The lettering, some of the views,and part of the sanding,
approach these in execllence, - .
2. Printing and publishing.—Since the first of December, 1844, 630
copies of Nos. 1, 2, and 3, of the large map of New York bay and harbor,
have heen printed, and 440 of No, 4. The remaining copies of No. 4
will be printed-with No. 6, the shect which it adjoins; 861 impressions of
No. & have been printed, and 600 copics of No. 6 will be printed before
the close of Deceinber, so as to make up 600 complete copies of the six
_ sheets—the whole map; 1,440 impressions of the map of New York bay
and harbor on the smaller scale have been printed sineg February,
Fifty three copies of the four sheets of the large map of New York:
bay aud harbor have been distributed this year under act of Congress,
including twenty-six to foreign governments ; making a total nuniber dis-
tributed of two hundred and twenty-two. .. One hundred and ninety-
four copies of - the small map of New York bay aud harbor have been dis-
tributed, including 26 to foreign governments. "'he agents for the sale
of the charts have reeeived 250 copies of the four sheety of the large map,
and 630 of the small,  Before the st of Doecembor it is probable that 2:22
copics of sheets Nos. 5 and 6 of the large map. will be directed . and
ready for distribution, and 250 copies placed with the agents for sale.
I would ngain respectfully solicit that authority be obtained from Cou-
gress to distribute, under the directiou of the l‘rensur{l)epartmem, an
additional number of these charts, at home and abroad, to literary and
scientific instimtions, and associations connected with navigation, and to
supply the depot of charts of the navy with the) number which may be
required for use by our national vessels. ‘The cost of this distribution
~ will be very trifling, and a great object will be answered by diffusing the
information conveyed by the charts as widely as possible.
3. The instruments for nearly all the parties on the work have been
- cleaned and repaired in the oflice during the past year. The sork done
has included the construction of a stand for the two-feet vertical cirele,
and part of the chunges necessary to the instrument itself, which now re:
quires only slight additions to render it available for use, The dividing
engine has had various changes made in it. A ruling machine and other
tools for the gngravefe have beon made, The three-feet theodolite has
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been cleaned;ithe friction rollers repaired, and the mode of adjustment of
the microscopes altered, The two-feet theodolite has.been thoroughly re-
paired and the limb re divided.  ‘I'wo of the theodolites for secondary
riangnlation have been cleaned, repaired, and the limbs re-divided. 'T'he
heliotropes have been altered, and an arrangement for heliotroping attach.
ed to ‘a two-and-a-half-feet telescape.  Theodolites, telescopes, barometers,
. compasses, and chains, plane tables, and tools for the field parties general-
ly, have been repaired.  T'he parts of six full sets ot drawing instruments
have been nearly prepared. Four beamn compasses, four puirs of pro-
portional dividers, and other drawing tools, have been made. A compen-
sating base apparatus has been made, with the various parts for supportitig
“and adjusting it.  ‘T'his work has been executed by Mr, William Wirde-
man, assisted during the season generally by one instrument maker, und
~ at pressing times by twao others temporarily employed,

When the variety of work thus done is considered, it is obvious that it
requires no small share of knowledge, skill, und industry for its execntion,

Recently, when it was desirable to employ additional force to furnish
the new base apparatus, it was found very diflicult to obtain any aid, and
several instrument makers, who were applied to, declined undertaking the
work at all to be executed by a specified time. 'These facts must be al-
lowed due weight in estimating the value of the work shop of the coast
survey.
~ Lt must be obvious from this statement of work done, which exhibits
mueh of eonstant yearly recurrence, that new iustnunents can be made,
if at all, only occasionally in this work shop,  The necessity for more ie-
struments, and of a different kind from those leretofore used iu the sur.
vey, is very great, and I have asked for a moderate sum in the estimate of
next year for their gradual supply. ’

4. 'I'he disbursements of cuch party ave made by the chief, and the ac-
counts then pass into the haunds of a general disbursing agent, by whom
they are first audited under the regulations of the Treasury Department.
They then undergo an administrative examination by the superintendent,
and if they have passed these vwo audits, are forwarded by the general dis-
bursing agent to the First Auditor of the ‘Creasury. "The appropriation is
drawn by the general disbursing agent, who advances the sunis required
to the ehiels ol parties on their requisition, under such restrictions as may
be luid by the Departsent or superinteadent.  The success of this ar-
rangement of finance depeuds essentially upon detaching the geueral dis.
bursing ageucy from other duty in the survey, and making the oflicer
himsell’ stationary at Washington.  ‘I'he duties of general disbursing
agent are performed by Sanmet tlein, esq., under whose care entire order
aud regularity prevail in the supplies to the parties; and in the urrange-
ment and preliminary andit of accounts. )

1 have thus endeavored to give a view of the work done during the
year, extending from November, 1814, 10 November, 1845, and to assign,
as fur as practicable, to each one engaged in the direction of any part of it
the due share of credit. "I'he amountdone proves conelusively that each
one 1 his sphiere of lubor has been zealously and industriously engaged,
that the ditferent branches of the service have harmonized in the exccn-
tion of their work, and that a good spirit has reigned throughout.

It must, I think, be conceded that (not to go further back thau my own
superintendence of the work) more has been done during the past year
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by each of the partics, with the same or proportional expenditure, than
was accomplished the year before, and that thus, in the aggregate, a much
greater result is furnished in proportion to the means expended ; more.
 has Leen doney 1 think, in the aggregate, with the meaus assigued, than
I promised in my report, and perhaps enough to-prove that if the appro-
priation were increased it would go proportionably sull further for the -
public benefit, o S

[ix conclusion, I beg leave to present a sketch of the progress which may
be made in the next year, and an estimate of the meaus required to realizo
that progress. R ’ S

T'wo new centres of operation have been added during the past year,

“one on the const of North Carolina and the other-in the Gulf of Mexico}
to these [ would add, during the coming year, a third centre on the const
of South Carolina, or Georgia, or Floridn, as a reconnaissance may prove
most desirable, and I would extend the work efliciently from the two new
centres. T'his can be done without proportionally increasing the appro-
priation for the survey ; for if the means for keoping the parties in the
field for a longer period of time each year were provided, we could work
to the south during the winter, and to the north during tho summer; a
system already in part connenced during the past year, and carried as far
as the means at my disposal would allow,

Again; the enlightened en-operation of the heads of the War and Navy
Departments with the ‘Preasury Department, and the general good feeling
towards the survey of the officers of the anny and vavy, would cuuable us,
under the directions already issued by Congress in regard to the employ-
ment qf oflicers of the army and navy, to organize new parties if we had
the means to fit them out and supply them with laborers, transportation,
vesseld, and other appliances for surveying which they require. We
should thus be able to make such an impression on the publie, by the'
extension of the work and the speedy publication of its results, as would
repay by a rich harvest of popular approbation the fosteriug cure of the
Bxecutive and Congress. ' . .

~ The present state of the work in the different sections will adwit of the
foliowing progress during the next year. - ‘ o

L. Lustern seetion—'The primary triangulation may be extended across
the northern line of Massachusetts into New Hampshire, and some pro-

gress made upon the coast of New Iampshire. 'I'he sccondary triangu-

lation may be earried across Cupe Cod and Massachusetts bays, and as

far north as Plymouth.  'I'ho topography of Martha’s Vineyard and Nan. .

tucket way be comploted, and that olp the main be carried from Wood’s

Iole castward to Monomoy point.  ‘I'he hydrography of the Vineyard

sound and of the souud vetween Nantucket and .the main (Nantucket
sound) may be cowpleted, and the dangerous shoals off Nuntucket sea.
ward be exwnined, . ' . :

2, Middle sectian.—The triangulation on the coast of New Jersey may
be verified, the magnetic observations near New York and on Long [stand
sound and its vicinity may be completed, and the abservations of currents
in New York buy, Long Island sound, and Delaware bay may be nearly

or quite completed, A B

The important observations in the gulf stream may bo continued, and
the ofl' shore soundings be extended southward as well as eastward.
3. Svuthern section No. I—The triangulation of tho peninsula of the:
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eastern shore,of Maryland and Virginia may be completed, and its con.
nexion with the triangulation of the Chesapeake may perhaps be made.
'I'he primary triangulation may be cxteudecr southward along the Ches-
apeake, tlie secondary triungulation reach the Potomac and pass up to-
wards Washington. A main triangulation may be commeneed, to cross
from Annapolis to Washington, connecting the capitol and naval observa- -
tory with the coast, and verifying the triaugulation of the Potomue. A
tertiary triangulation may be carried up the rivers of the Chesapeake to
the head of navigation of cach, - The topography of the shores of the
Chesapeake yorth of Kent island, the topography of Kent island, and of
the shores of the Chester river, may be completed, and that south of Kent
island commenced. 'I'h¢ hydrography of the bay north of Kent island,

and of the rivers flowing into it, may be completed, and that between
"~ Kent island and the Potomac be commenced and make considerable
progress. , o

4. Southern section No, 1I—The trinogulation of Albemarle sound
and of the rivers emptying into it way be necarly completed, and that of
Pamlico sound may perhaps be enmmenced. 'I'he requisite astronomical
observations at the Bodies islund hase and neighboring stations may be
made. 'T'he topography of the shores of Albemarle sound and the hydrog-
raphy of Albemarle sound b commenced. '

5. Sonthern section No. IT1—"T"he measurement of a base on Dauphin
isiand may be made, and the {riangulation of Mississippi sound and of
Mobile bay be carried on. The requisite astronomical and magnetic ob-
servations may be made in this quarter.  I'he survey of the shores may
be made from Dauphin islund as far west as Mississippi city.  "T'he ob-
servations of tides and currents may be continued, and the soundings
commmenced in the same quarter. s

6. Nouthern section No. 1V.—A reconnaissance for a suitable base line,
" and to determine the character of the trinngulation which is practicable,
may be made on the coust of South Carolina, Georgia, and I"lorida, es-
tablishing a new centre of operations,

7. Office work.—'I'he oflice work should consist, 1st, in the copying,
reducing, and computing of the observations of the previous season, and
in making drawings and projections of past or for future work; the ar-
“ rangement of the observations of the past year for publication; the verifi-
cation of calculations made by the field parties. 2d. The preparation of
the materials for a map to extend from Point Judith to the ea<t chop cf
Holmes’s Hole, Martha’s Yineyard, to include Buzzard’s bay and the Vine-
yard sound, properly so called, and the commencement of the map itself,
3d. The reduction of the chart of the harbors of refuge of Tarpaulin
cove and Holines’s Hole, on the Vineyard sound, and the engraving of
the charts, 4th. The engraving of the second sheet of Long Island
sound, and the druwing and engraving of the harbors of New Jlaven and
Oyster bay.  5th. The preparation of an off'shore chart, to include the
worle off the coast of Delaware, New Jersey, New York, Connecticut, and
Massachusetts ; the commencement of the engraving of a sheet of this
chart,  6th, The continuation. of the drawing of the southern coast of
Long Island, with a view to engraving and publication, Tth, The com-
pletion of the engraving of the upper sheet of Delaware bay and river,
“and the progress of the sheet representing the entrance of Delaware bay
and the approaches ; the drawing and engraving of a chart of Little Egy
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Harbor, on the coast of New Jersey. Sth., The preparation of a chart of
the Patapsco river and of Baltimore harbor, aud the engraving of the chart
as far as the materials may be furnished. . 9th. ‘T'he preparation of the ' ma.
terials for the commencement of a map of the upper part of the Chesa.
peake bay, on the publication scale, with a view to its completion as soon
as all the data are furnished by the field parties, and its subsequent imme-
diate publication.  10th. T'he data for a map of Albemarle sound and of
Mississippi sound west of Mobile bay should be collected and -arranged,
w0 ihat the maps may be drawn as fast as the field-work is executed.

If the additienal appropriation for preparing maps for publication, and
for drawing and engraving, which was made last year, is continued, the
new work and the back work, which are spolen of together in tho fore-
going, may be continued together; if not, one or the other of them must
be cut off  ‘T'hatappropriation was made after an estimate had been pre:

-sented to the Commiitice of Ways and Means showing the amount re-
quired to complete the reduction, drawing, and engraving of the work of
former years, aud asking for that part of the sum to expend during the past
year. It will be observed that no work of this sort has been allowed to
accumulate during the past year, but that publication has been made of
what wus complete in itself "This policy it is desirable to continue, and
at the same time to publish the materials which have accumulated in past
years so as to bring the publication up to the field-work. ‘

[ place the estimate for the field-work under the different sections, that
it may be distinetly seen that the cutting ofl of a part of it involves the

- cutting off of smmne one section, or of all proportionately. It should be ob-
served that, if there is a necessity for cutting off new work, or reducing
the amount of expenditure upon the work already in progress, economy
- absolutely requires that the new work be not begun, the proportionate facili-
ties for continuiug the new work not being equivalent to those of continu.
ing the old, , :
« "I'he cost of puhlishing the worlk of former years is included with that
of the new work in the different sections. : '

Gleneral items.—Current. repairs of vessels at present
in use in the survey, and hire of others for work gen- : :
erally - - - - e - $1,350

Purchase of surveying instruments, books, maps, and

charts . - - - - . - 5,500
For rent, fuel, postage, stationery, materials for draw- , S
ing, engraving and printing, and for printing charts . 5,000

Liastern svetion-~"I'o continue the triangulations north
“into New Hampshire, over Cape Cod and Massachu.
setts bay to Plymouth ; the topography from Wood’s
Ilole to Monomoy point; the hydrography through
the Vineyard sound, and to survey the shoals off
the island of Nantuclket, including observations of
tides and currents, will require two triangulation par..
tics, two topographical parties, the whole time of one
hydrographical party, and' part of the time of another §18,000
"T'o reduce and engrave the charts of the harbors of re-
fuge of Holmes’s Hole and Tarpaulin cove on the
- Vineyard sound ; to calculate the data for a map from
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Point Judith to the east chop of Holmes’s Hole, in-
cluding the entrances of Nurragansett bay and the
Viueyard sound proper, will require about - '

" Middle section.—To verify the triangulation of the.
coast of New Jersey ; to complete the magnetic ob-
servations near New York and in Long Island sound,
&ec. ; to complete the observatious of currents and
tides in New York harbor, Long Island sound, and
Delaware bay ; the off shore work ofl' the coast of
Delaware, New Jersey, New York, Connecticut, and
Massachusetts, will require one triangulation party,
one other party for two months,. two hydrographical

- marties—one for the season, the other for five months

To cowmplete the engraving of two sheets of Long Isl.
and sound, the reduction and engraving of two of
. Delaware bay, the drawing of the harbor maps of
New Haven and Qyster bay, and their engraving,
the reduction, drawing, and engraving of the ofl-
shore chart—all belonging to thu work of former
years - - - . . -

Southern sectisn No. 1.—To carry the triangulation
from Cape Henlopen and connect it with the Chiesa-
peake bay work ; to carry the primary and secondary
triangulations down the Chesapeake, the tertiary tri-
angulation along the water courses near it, a trian.
gulation ucross to Washington and up the Potomue ;
1o finish the topography of the shores of the Chesa.
peake north of Kent island, and to comnence thatof
the shores south ; to complete the hydrography of the

. upper part of the bay, and to commence that of the
bay sonth of Keut island and of the adjacent rivers,
will require.three triangulation parties during the sca.
son, and one during part of the season; three topo-

~ graphical parties, two hydrographical parties -

To make the computations, reductions, and drawings,
and to engrave the chart of Patapseo and Bultimore
harbor; to make the computations, reduections, and
drawings of the chart of the upper part of the Ches-

apeake, will require - . . - .o

Southern section Nu. 2.-—'T'o commence the triangula-
tions of Albemarle, Roanolke, and Pamlico sounds,
and of the rivers emptying into them; to make the
necessary astronomical and magnetic observations ;
to commence the topography of the sound and

“ocean shores, and the hydragraphy of the sound,
will require one triangulation party during the whole
season, one other during part of the sesson; one
astronomical party; one topngraphical party; one
hydrographical party. For cach of these parties a
vessel nust probably be hired - . -

$1,300

L 19,300

8,750

9,100

21,500

3,800

16,100

17,860

25,300
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The reduction of this work and the computationscons ¢
nected with it, will require - . e e 81,500
17,600

Sonthern section No. 3 —'T'o measure a basc line on.’
‘Dauphin island ; to triangulate Mississippi sound and
westward ; to muke the astronomical and magnetic
observations required ; to-begin the topography of the
shores aud islands; the hydrography, by observing.
currents and tides, and by soundings; to continue the:
reconnaissance eastward along the coast of I'lorida,
will require one triangulation party, one astronomical
party, one reconnoitring party, aud two topographical . :
and one hydrographical party . . . 17,800

Calculations and reductions preparatory tomap . - 400 ‘

: : ' e e—— 18,200

Southern section. No, 4. —Reconnaissance on the const ‘ ‘

of South, Carolina, Georgia, and Florida commenced ’ 900 .
Total - . . - .o 8111000

The worlk in four of these sections is actually commenced, and to keep
pace in the regular way with its progress will require all ‘that I Lave
asked,  "The estimates have been made with care, and are approved by
the ‘I'reasury Department.  Should the alnount, be diminished, the work
must necessarily be diminished, and that in a greater proportion than the
diminution of the appropriation ; because the work is economical just in
proportion as the system of division of labor can be moro fully applied to
1t ‘I'he only choice will then be botween peglecting certain 'sections al-
togethier, or the wasteful way of working in all with insuflicient means.
I confess the responsibility of omitting the work projected for any
particular part. of the country, for cither the enstern, middle, or three
southern sections, is one wluch I shrink from, and whiclt I sincerely
triist there may be ho necessity for taking,  If, however, the means ask-
ed wre not granted, the responsibility for the progress of the survey and for
the period .of its completion thus passes away fromne; for it wonld be
minfestly unjust to vefuse the means stated to be necessary to advance
the work, and o publish the resilts, and then to hold those engaged inor
dirceting the work respousible for slow progress and the absence of pub-
lication. But 1 trust a diflerent cotrse will be taken, and that tho disposi.

ion shown to push the work forward rapidly, to task to the utmost the pow-
ers of all concerned, to cconomize in every way short of desiroying the
etlicieney of the work, and to publish the results as fast as they are ob-
iined, will be responded to by the grant of the amonnt which; afier caro-
ful examination, 1 pledge myscif to be necessary to the due progress of
the work, und to be that which can be applicd to the groatest advautage
during the coming fiscal year. . ' -

1 ouglit nat to close this report without saying that the scale of the sur-
vey way be still further expanded, if desired by Congress. In my last
‘report, | showed how this expansion might take place, earrying on the
worle more rapidly on thie coasts of the Atlantic and Gulf of Mexico, at an
additional cost of about 47,000, The forogoing estimate is based upon
the continuance of the policy heretofore sanctioned by the Treasury De-



[13] 40

partment, and by Congress; but I am very willing to go' forward more
rapidly, and, if additional means are furnished for the purpose, to com-
mence work at once in our newly acquired coast of Texas,

The extent of the line of coast within the geographical limits of the
United States, for the time beihg, is determined by natiire ; and tiie more
rapidly it is surveyed, consistently with accuracy, the more economieally
can the work be done—the sooner will this sonrce of expenditure censec—
the sooner will the loss of life and property, caused by ignorance of the
dangers of the coast, cease—the sooner will the reproach be removed from
us of being dependant almost entircly upon foreign surveys for the little
knowledge we possess of our coast and harbors south of the Chesapeake,

‘and east and north of the Vineyard sound.

Very respectfully submitted by
' ALEXANDER D. BACHF,
Superintendent United States Coast Survey.
Hon. R. J. WaLkER,
Secretary of the Treasury.

. APPENDIX NO. 1.

Extract from a letter addressed by Lieutenant Commanding Blalke, United
States navy, coast survey seroice, to I’rofessor A. I). Buche, Superinlend-
ent Coast Survey, containing a description of the position of a rock off
Mishaum point, of a rock off Cuttyhunk, and of a ledge off Scraggy
Necl:y Buzzard's bay.

« Rock off Mishaum point, eight feet at low water. Mishaum point
N. 30° E., 1} nautical miles. Highest part of Pune istand 8. 30° li.—
A black spar buoy has been recently placed 8. 58° E., alittle over one-third
of a mile {from this rock—in three fathoms at low water. ‘T'he buoy is’
upon the eastern extremity of the ledge to which the rock belongs, and .
is upon the following ranges. Clarke’s point light just open to the east-
ward of the summit of Round hill.  West end of Nashawena island just
open with the south part of Pune. Vessels bound into Buzzard’s bay
should, as they draw up with this buoy, be carcful to keep to the cast-
ward of it , :

“ Rock off Cuttyhunk in 15 feet at low water. Cuttyhunk light 8.
37° E., 1} nautical miles. Highest part of Pune N. 71° E., 2% nautical
miles. The only well defined range to this rock is the southwest blufl of
Nashawena, just open with the high part of Cuttyhunk, over Copecut
beach. '

¢ Entrance of Mattapoiset harbor, a rock in 10 feet at low water. Ned’s
point light N. 32° W.—Strawberry point just open to the northward of
Angelica point.

« A similar ledge, having but six feet water upon it, lies one quarter of
a mile without southwest buoy off Scraggy Neck, and bearing about
SSW. from it.” '
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APPENDIX NO. II,

Extracts from alelter from Licutenant Commanding Charles I, Davis,
United States navy, surveying brig Washington, to Professor A, D. -
Bache, Superintendent Coast Survey, relating to the' determination of
Howland’s reef, off Brandt point, Massachusetls bay. ‘

“U. 8. Survevine Bric WasninaTon,
« Provincetown, September. 17, 1843,

«Dran Siv: Yesterday, on lcaving Boston harbor, I scarched for the
rock off Brandt point, reported to me by one of the bay pilots; and, agree-
ably to your request, determined its position. ' On two spots there is eight
feet of water only at low spring tides.” This small ledge, as it proves to
be, is not to be found on the charts, andis, indeed, generally unknown to
pilots. * * o * M > .o

« Several packets arc reported to have struck upon this reef during the
past year. 1'he water deepens rapidly from the shoal part to threec and four
fathoms (at low water) in all directions. It is situated in the track of ves-
sels bound to Plymouth and the lower part of Barnstable bay, with a fair
wind, and of all coasting vessels beating in Massachusetts bay. I waited
uuntil this morning and made a more careful determination of the ground,
measuring several angles upon topograx'nhical points furnished by Mr.
Borden’s State map. I send a sketch showing the relative place of the
ledge, which (by no means intended as an accurate survey) is suflicient
to establish its position, and also the clainm of the coast survey to its first
determination.  The following directions will serve to mark its_ location
on the common charts: . ' '

“ Gurnet lights bearing 8. 1° 1., djstant 4} miles.

« Scituate bearing NN WY, distant 83 miles.

“ Captain’s hill bearing SW. ' : A

% Buoy, Phillip’s ledge bearing WNW, 1 W., distant § of a mile}-

-« High Pines ledge bearing 8., distant 2} miles. o

“Its distance from Brandt point is 1} mile, and from tho shore due.
west 1} mile. T'he bearings are maguetic. T'he buoy on Phillips ledge,
-7 mile inshore, is generally supposed to mark the western limit of :safety,
and this increases the danger of the new ledge, and renders it more im-,
portant that a buoy should be placed on it.” . ‘ .

e oo—

APPENDIX NO. 111,

Brtract from aletter nddressed by Ferd. Il Gerdes, assistant United States.
Coast Survey to Prof. A. 1. Bache, Superintendent, containing remarks '
upon the currents in Mississippi sound, and upon the change i thevitag-
netic variation within short distances in the Guif of Mexvico.

“ The effects of the prevailing winds, of currents, and of the great dif-
farences in the local magnetic variation, have more influence in the navi-
gation of the Gulf of Mexico, between Mobile and the Balize, and in Lakes -
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Borgne and Pontchartrain, than on other parts of our coast bordering or.
the Adantic ocean. ‘I'he lakes are rather shallow, and only navigable for
-vessels of a light draught; the tide, therefore, affords frequeritly a great
advantage, or otherwise. DBut thjs tide seems to be governed altogether
by winds, and at present no system has been developed by which we may
form a correct idea or even an upproximation to the rise and fall. Under
the head ;“ tides and currents,” 1 have mentioned in my report some ob-
servations which were made by myself during my presence on the coast,
and have also referred to the charts of Mr. Blunt, who derived his infor-
~ mation rc‘garding the tides, I presume, from the surveys of Colonel Kear-
ny and Licutenant Powell. But those observations were necessarily con-
fined to a limited period—Colonel Kearny’s register commencing with the
13th of March and ending with the 1st of May, 1822, at Santa Rosa beach,
Pensacola, and the notes of Licutenant Powell, including from the Sth of
Jannary to the 24 of February, 1841, at Ship island.

“ It appears necessary to investigate, if possible, closely into the causes
of the'irregularity ; to observe for a long time not only the actual rise and
fall, but also the direction and strength of the wind, the different formi-
dable currents, their courses and strength, and form an idea of their origin ;
then I believe we may be able to establish gradually a system of conjec-
tures bordering much nearer on truth than all our present suppositions. -
To make any observations of this rort, 1 would provisionally name Mo-
ll){i'le ;l)oiut, cither Ship island east or the Chandeleur island north, and the

igolets.”

‘g"l'he strongest and most irregular currents which I observed, were
north of the Chandeleur islands and south of Horn island and the Petit -
Bois. An instance of the strength 1 have mentioned in the above named
paragraph of the report in the filling up of the Pelican channel. This is so
extraordinary' that 1t may be compared with the alterations on the Sundy
Hook beach, near New Yori.

“The danger occasioned by this current is very great. On most places
the soundings change from a considerable depth suddenly to shallow
water, and , tlie velocity of the siream sweeps wany a vesscl out of her
reckoning, and she finds herself without the aid of light-houses, in dark
nights, suddenly out of an appuarently safe navigation, on bars or amongst
breakers, at the mercy of the wild sea.

“ Another danger for the navigation on this coast is, the irregular point.
ing of the ncedle. 1In short distances, the variation changes, according to
records, inaterially enough to throw obstacles in the path of the mariner.
The following notes were taken from charts:

“ St. Joseph’s, Blunt’s chart, 1826, varintion 6° 18" E.

«  «  Lieut Powell, 1811, ¢« 79 39 «
“ Mobile bay, Blunt, 1840, “ 70 B«
« Balize,. -~ DBlunt, 1838, « 10° 1§ «

“ Ship island, * Lieut. Powell, 1841, ¢«  7° 35" «
w o« J, Wheeler, 1939, 0« 70 41" «
¢ The Balize is on the same meridian with Ship island, and differs only
. 35' southward in latitude, - A difference of nearly 3° in about 40 1iles
soems to be very large, und, if correct, may form one more objection to the
use of the compass in topography,
“These observations belong properly to the hydrographical part of tha
survey, and were always taken simultaneously or even after the sound-
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ings were made.  ‘This, however, might in future (without alluding to the
past) occasion some delay in engraving the charts,as a much longer
period for obtaining results will be required in the Gulf than in our east-’
ern waters ; therefore I would propose to take into consideration if we
might net begin at once with such abservations.” '

APPEXNDIX No. IV.

Livtract fronmv a letter addressed by William Mitchell, of Nantucket, to
Professor A. D. Bachs, Superintendent of the Coast Survey, containing
an account of the trade through the Vineyard sound for the last three
years, and of the Nantucket south shol.

“My Dear Fruexn: I have at length obtained the information I de-
sired relative to the number of vessels which annually pass through the
sound. Knowing that thou wouldst prefer a modern account, I applied
to the captain of the light boat, with whom it has beep somewhat difficult
to c?mmunicate. To his politeness I am indebted for the.following par-
ticulars: :

In 1842 there were 144 ships, 1,205 brigs, 7,661 schooners, 3,616 sloops.
In 1843 there were 151 ¢« 1,104 « 8228  « 3525 «
In 1844 there were 1562 « 1,175 « 7,483 “ 2,666 «

' A4T o« 3,664 o« 23262 ¢ 9,707 «

- and to July, 1815, there were 122 ships, S05 brigs, 4,847 schooners, 1,796
sloaps, passed Nantucket light-boat, (an immense amount of property in.
deed,) and yet there is no chart of this thoroughfare in existence that is
worthy of the name,

“ ¢ My rude angles to the ship Centurion, wrecked on the south shoal,
(1545,) resulted in placing her within one hundred rods of the position of”
the shoal as lncated by modern observers, ‘I'he history of this most dan-
gerous anil fatal shoal is startling.  Situated in mid-ocean ; having, in
low ebbs, scarcely a foot of water; in a region proverbial for its heavy
swell ; rising, at times, without a moment’s warning; the dread of all
mariners, and the grave of thousands; laid down in a position twenty
miles in error of Jatitude, and confided in as late as the year 1821—
such is Nantucket south shoal! The honor of giving to this shoal its
true locality belongs to Captain Jonathan Colesworthy, of this place, who,
on the 24th of June, 1821, made its latitude 41° 3’ 55", it having,in all -
former time, been considered to be 40° 44', ; In looking over the docu-
ments of Captain C., I am entirely satisfied that, in the old location,
there are forty fathoms of water. So strong, however, is the impression
on the minds of our veteran scamen that the carlier location is tho true
one, that confidence is still wanting in the survey of Colesworthy, though
he has always been distinguished as an accurate observer. Its new and
Ryobahly true location is precisely in the track of all vesscls bound to

ew York from Europe; and it is remarkable with what apparent, reck-
lessness vessels of the largest size (ovon the Atlantic steamers) dash noar-
its parallel, from an apprehension that it is far south of them. The last
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and most authentic account of the ill-fated President (so says rumor) was
near-Nantucket in a heavy storm, and the idea has always been prevalent
here that the south shoal was her burial-ground,. ‘

“If we couid have the true account of the amount of property and hu.
man life that the erroncous location of this single shoal Las cost our coun-
try, not only prior to 1521, but subsequent to that period, the expense of
the whole coast survey would seem a diminutive fraction. * The manner
jn which this survey is conducted will settle this matwer forever, by re-
moving all possible doubts.”



