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TREASURY DEPARTMENT, Dccewber 30, 1S41.

SIR : I have the honor to transmit, herewith, a report from F. R. Hass-
ler, Esq., superintendent of the coast survey, showing the progress made in
the work up to this time.

Though this report of the Superintendent is chiefly confined to replies to
the inquiries contained" in the resolution of the House of Representatives of
the 24th of June, yet, as it also exhibits the present condition and the ex-
tent to which the survey has been prosecuted, it is thought expedient lo
lay it before Congress, under the impression that it may supersede tho ne-
cessity of submitting nn annual report on the subject, as heretofore usual at
the commencement of each regular session.

All the data in the possession of this Department, for answering the res-
olution mentioned, has been prepared, but that portion of it which calls for
the " indirect expenditure upon the survey by reason of tho employment
therein of the public vessels and officers," has not yet been received from
the appropriate department. It is, therefore, deemed advisable to await
the receipt of this information before replying to the resolution. This in-
formation is expected in the course of a lew days, when all the inquiries
-contained in tho call will be immediately answered.

All which is respectfully submitted.
W. FORWARD,

Secretary of the Trcatury,
Hon. JOHN WHITE,

Speaker Ho. of Reps.



National Oceanic and Atmospheric Administration

Annual Report of the Superintendent of the Coast and
Geodetic Survey

ERRATA NOTICE

One or more conditions of the original document may affect the quality of the image, such
as:

Discolored pages
Faded or light ink
Binding intrudes into the text

This has been a co-operative project between the NOAA Central Library and the Climate
Database Modernization Program, National Climate Data Center (NCDC). To view the
original document, please contact the NOAA Central Library in Silver Spring, MD at
(301) 713-2607 xl24 or Librarv.Reference@noaa.gov.

HOV Services
Imaging Contractor
12200 Kiln Court
Beltsville, MD 20704-1387



2 Doc. No. SE

STATION YARDS, NEWTOWN SQUARE,
Delaware Go., (Pa.,} December 9, 1841.

SIR : With the present I have the honor to transmit to you the answers
to the questions made in Congress upon the state of the survey of the coast
under my superintendence, which have been communicated to me by your
Department, under date of 2d July, 1841, with the request : that I should
answer what in them relates especially to the work.

I hope you will approve of the manner in which I have treated the dif-
ferent subjects ; and I have no doubt that the account of the financial part
of the questions, which arc of the special domain of the Treasury Depart-
ment, will complete to satisfy Congress upon every point : that may ever
have laid in the view of the questions.

It will easily occur, that to render account upon the elementary scientific
part of the work would be improper in a public document ; the principles
of the science, and the manner in which 1 have applied them to the work,
I have published on the occasion of the interruption of the work of the sur-
vey in 1818, in full, though under the unavoidable supposition that the-
reader should possess the necessary mathematical elements, which can in
no case constitute part of an account rendered of such a work. I have since
introduced further particulars in their proper places in the yearly reports to
Congress, and in other documents ; the first is in duplo in the library of
Congress, and the second must be supposed known to every member of
Congress.

It is to be hoped that the attention excited by the call in Congress will
induce the members of both Houses to visit the establishment for the workr
which isso near the Capitol, to inspect personally whatever might be further
desired by any one of them in particular, to satisfy himself fully upon the
propriety of every part of the work, and the manner in which it is con-
ducted, even if no special inspecting committee, or similar, should be estab-
lished. By the nature of the work and the extent of the establishment, sucht
a way of informing Congress, upon all, would appear most speedy and ap~
propriate, as well ae the most effectual.

In the habitual course always followed for the works of the coast survey,
I would about this time have rendered account of the progress of this work
since rny report of last fall, and added to it the state of the works for the
standards of weight and measure. But the intermittent fever, which has
taken hold of me at this station, like it had previously in other places at-
tacked several assistants, has hardly allowed me to make the few observa-
tions of angles which the very unfavorable weather would admit of. I am,,
by that circumstance, constrained to request that you will indulge me with
the liberty to refer such a report to next spring, when I hope to be enabled
to present with it, at the same time, standards of the liquid capacity meas-
ures, which I hope to have ready for delivery at that time.

In the answers to the questions of Congress, the actual state of the work
at this time is, of course, comprehended, so that it will fully supply the place
of any special yearly report that I might be ...ble to make.

Since several years that the organization of the coast survey has been in
regular course and progress, the appropriation granted by Congress for the
same has been $100,000, which has proved most appropriate, arid therefore
most economical in its result in the adequate advancement of the work.

I take, therefore, the liberty to suggest that the same amount of #100,000
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be requested froni Congress foi the expenses of the coast survey work for
the coming year, and I have no doubt but the insight given into the state. .
of the work and its organization will support the proposition witb full weight-

Perhaps you may find proper to join to this report, also, my first letter
addressed to the Treasury Department immediately on receiving the direc-
tion for, the answers to the questions proposed by Congress.

I have the honor to be, with perfect respect, your obedient servant,
F. R. HASSLER.

The Hon. WALTER FORWARD,
Secretary (\f the Treasury.

Questions of the resolution of Congress of June 24, 1841, relating to
the survey of the coast of the United States, with the answers to the
same, by F. R. HASSJLER.
Ques. 1, "The progress which shall have been made in the survey of

the coast."
The-works of the survey of the coast cover now upwards of 11,000

square miles, with primary and secondary triangulation, topography, and
soundings ; from the east end of Rhode Island to the neighborhood of the
Chesapeake and Cape May.

This is evidently a great progress for the time that the work has as yet'
lasted ; particularly if it be considered that every thing was to be created-—
even the ability of the assistants, they beingt.it first new in the business. It
is actually much, more than has ever been done in any simitar work be-
fore ; for it must be recorded : that since the first law of 1807, nineteen
years were entirely unproductive for the work, by postponement and in-
terruption ; five years were used in procuring the necessary instruments,
and in preparations, as before that time there was not a single instrument,
in tins country applicable to such u work. Only ten years were employed
in the nctua) work ; of which the two first, 181G and 1817, were rendered
useless, and the expenses made became a bill of loss, by the overthrow of
the work in 1818 ; so that the whole work now producible is the result of
hardly about eight years actual work.

The gradual progress, year for year, has always been presented by my
reports, once, and often twice, sont in to Congress by the Treasury Depart-
ment, and printed every year, in which I stated all that was occurring and
of interest.

The aim of the coast survey is, and has always been considered to be, by
all tho successive administrations since its existence, to furnish, with the
fullest accuracy possible, all the geographical, topographical, and hydro-
graphical data that may in any way be needed for the navigation and
the defence of the coast, in their generality, and to the extent of the coun-
try in the rear of tho coast,to which the valleys oxtend : that empty their,
waters into the Atlantic, and are thus separated from it by somo chain of
mountains, or what may be called the nearest chains of elevations sepa-
rating the interior from the coasting countries ; and that this work should
also furnish the elements to any future map of the country desired, as it is-'
by its nature so extensive, and so situated, as to furnish the elements of
maps of all the States. In fact, some States have already united in the
work, to extend these cle.nents to the advantage of an accurate map of
these States.
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Quês. 2. " Number, location, and length of the several base lines meas-
ured for the triangulation,"

In the works of 1817, two base lines had been measured preliminarily,
:in order to ascertain within certain limits the accuracy of the unit upon
which the detail works, to be enclosed within them, might be grounded.
One in English neighborhood, in the State of New Jersey, of 5,87209
miles, and one upon Gravesend beach, on Long island, of 4,sl952 miles.
Since the re-beginning of the work a base line was measured, in September,
1834, upon Fire-island beach, on Long island, of 8,7396 miles at the level
of the sua, with the apparatus thereto destined, with microscopes of double
focus, and in all respects so as I have described it in my papers upon va-
rious subjects relating to the survey of the coast. (Transactions of the
American Philosophical Society, vol. 2. new series.) This base line serves
now to the work as fully accurate unit ; its being within the limits of the
tide, dispensed of course to reduce it to the level of the sea. The numeri-
cal details and calculations are recorded in several folio volumes, contain-
ing some millions of figures, open for inspection to any man, bin loo long
to transcribe here. For nearer accounts, see principal documents of the

ï survey of the coast, vol. l ,page 17, seq.; letter to the Secretary of the
Treasury, April, 1818, and report upon the coast survey, May, 1835,
printed documents, vol. 2, p. 103.

Ques. 3. "The number of the stations occupied therefor, (namely, the tri-
angulation.")

The stations occupied in 1817 were 11, forming the elements of 124 tri-
angles. At that time I was alone in the work. Since 1833, the primary
triangulation has occupied over 20 stations. The secondary triangulation
has several hundred stations. In the tertiary and plane-table works the
number of stations is much greater. These details can best be inspected, or
inquired into, in the office of the coast survey itself.

It is here only proper to remark, that the reducing of the primary trian-
gles to the smallest number is one of the great requisitos for the accuracy of
such a work. To bring the irregular shape of the country into the most
advantageous regular mathematical figures, which is lhe requisite of an ac-
curate survey, is what makes the strongest call upon lhe science and ability
of the operator; therefore its value and labor cannot be judged by the
quantity, but by the quality alone, which, to judge of, requires the same
insight into the mathematical and physical sciences as the execution of the
operation itself. The success in all these things depends not only upon the
instruments and labor of the observer, but still more upon the perfection of
the methods devised for the work. In this respect I have the favorable
unanimous judgment of the most eminent men of science in Europe, dis-
tinctly expressed in publications, (see documents, vol. 1, pp. 55, 59, seq.,)
so that in uict the speciality of my methods are not only publicly known,
but even publicly judged, and approved, long ago.

Ques. 4. "The observations made for and the corections applied to the
same, (uamely the triangles.")

This would require to copy the journals of the observations which con-
'tain the reductions, and those of the results; both exhibit the application of
the principles implied, as I have exposed them in the memoirs of the Phi-
losophical Society above quoted ; they must evidently be inspected in the
office, in the about 180 folio volumes which contain them. It would be very
ill-piaced to repeat again here mathematical elements already fully ex-



Doc. No. 28. 5

posed; because this paper is official, and the proper authority must be sup-
posed in full possession of the means to judge upon them by their known
simple scientific principles, these principles being contained in the element-
ary works on mathematics.

Ques, 5. " The astronomical observations made for the determination of
latitude and longitude."

Upon this question it must be at first observed that the ultimate clause
of the renewed coast-survey law of 1832 has cut off the most favor-
able means by the phrase—"provided, that nothing in this act, or the
act hereby revived, shall be construed to authorize the construction or
maintenance of a permanent astronomical observatory." This proviso
forms an unfortunate limitation of the work. The disadvantage therefrom
arising for the acceleration and casing of the accuracy, by the detormina-

, tion of ever-standing points of reference for the whole work, is too evident
for ni(;n acquainted with its scientific requisites to need being treated here.

That the very object prohibited by this clause must unavoidably, how-
ever, once be established in this country, is easily seen, as it is one of the
requisite tools for a nation having a navy; if («lone early enough to let the
coast survey enjoy the benefit of it, the expcnsu would be comparatively
trifling, and immediately recovered by thu advantages arising from it in
this nutional work of the survey.

Circumstances have not yet allowed to supply this absence ful ly, nor is
it the time, as yet, nor appropriate, nor possible in the state of the work
within the present limits of it, to do more than what has been done, name-
ly, the following:

1st In 1833 and 1834, the first years of the new operations in the coast
survey, observations for latitude with the sun, and with stars, were made
upon every station of the main triangulation, with an astronomical repeat-
ing circle of 18 inches diameter, and with 10-inch reflecting circles, upon
my own plan of construction, which is such as to compensate all the errors
reflecting instruments may bo subject to. At several of these stations, ulso,
azimuths were observed with the sun.

2d. A special station was made in 1838 upon Wenzel mountain, near
Paterson, N. J., for latitudes and azimuths ; and a solar eclipse, occurring
just at that time, gave occasion for an observation of longitude at the same
place.

3d. Every solar eclipse that has occurred during the time the work has
as yet lasted, has been observed at some ono of the survey stations.

It is well known that all those results are to bo united, in due time, with
those of future times, into one general result, by means of the primary tri-
angulation ; while the results obtained hitherto, being for the immediate
use of the geographical works of the survey only, must be preserved within
it unt i l this union into a regular system is accomplished. It would be highly
improper to give them to the public earlier, as well according to good prin-
ciples of science, required in the work, as in obedience to a positive, and
very proper prohibition, stipulated by Government in my original con-
tract of 1816, confirmed in 1838.

The results of tho coast survey constitute a property of fthe nation at
large, which it acquires by the labor and expense bestowed upon the work ;
for which compensation will, in proper time, be obtained by the authentic
publication of the results. All interference of private publications are di-
rectly unjust, and derogatory to the lawfully acquired property of the-
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nation, and the ultimais proper 'utility of (he work. The garbled publi-
cations, which would be occasioned by partial communications, would in-
terfere with very unjustly, if not destroy entirely, the advantages of the
future authentic publication of the work in its appropriate connexion, turn-
ing the public expense into profit for the private pockets of single individ-
uals, having no exclusive claims to its benefit; and the public would be
deluded by being presented with results falsely set up as authentic. It is
self-evident that none but the maps published by authority, as results of
such a work, either deserve, or wi l l ever obtain, the confidence which is an
indispensable requisite in the estimation of the public. The Government
that undertakes such a work takes by that act the engagement towards the
public to provide such maps as shall deserve full and exclusive confidence ;
therefore, also, it must discountenance all that might have any tendency to
occasion doubts. These considerations wore made by all the Governments
of Europe which have executed such works. They have followed, in full,
all the principles here exposed. It is a very essential consideration for the
public security, aimed at by the work, to prevent all possible abuse.

The map of New York, now in progress of execution, and engraving,
will contain as much of these geographical data as belong to the part of
the country which it represents, and so will, successively, every future pub-
lication within its limits. Whatever nearer particulars might be desired in
this respect must be seen in the journals at the office, as the details would
be by far too long for these answers. All this lies in the nature of the sub-
ject, and cannot be otherwise.

By a regular triangulation, the latitudes and longitudes of every one of
the points of the survey are determined with in f in i te ly more accuracy from
a few certain, and expressly made, astronomical stations, by means of the
geodetical elements obtained by the triangulation, than by the direct celes-
tial observations, which might be made cursorily at these points themselves ;
in fact, such results are not admissible in the comparison. Therefore, also,
this has always been the mode of proceeding, where no permanent obser-
vatory could be referred to, as the best principles in fact require.

Ques. 6. "The work done by each corps employed in the service."
The survey works are distributed by myself to the best advantage of the

•work, according to the time, situation, and capacity of the assistants, at any
given period, in proportion and succession as they are wanted, and not ac-
cording to districts or localities. The works are contained in — •

32 folio volumes of my own observations and results ;
90 folio volumes and cahiers of the assistants;
30 or 40 cahiers, folio, of calculations, and tables,&c. — and upwards of 100

journals, of all sizes, of naval and tidal observations, soundings, and obser-
vations thereto belonging. To this I might be allowed to add —

17 volumes of documents of correspondence, and upon subjects of the
administration of lhe work; and about 20 volumes of journals, calculations,
and documents relating to the works for the construction of standards of
weights and measures ;

140 maps; and
80 charts ojf original works of the different assistants, upon different scales,

ft°in nffv to тпгетпг '•
2 register maps, upon a scale of rsvinsv^ keep account of all these works,

and serve as guides to select the original maps of any part of the work, of
•which an abstract, or the execution of а шар for publication or otherwise,
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may be desired. These, two maps exhibit the works done upon tho 11,000
square miles collected together ; the one has 10 feet length by 4 feet breadth ;
the other, 5 feet length by 4 feet breadth ;

4 sketch maps, showing the present stute of tho triangulation, and of the
topography and soundings ; and three or four similar ones, showing the
state ef the works at each preceding year. A number of triangle sketches,
and preliminary reductions of the charts and maps, for the use of the regis-
ter maps, &c. The map of New York is executed double, in manuscript,
besides tho engraving.

Regular registers of all the journals and maps keep up, to every time of
return from the field work, the account of the whole work ; they are con-
stantly open in the oifice for inspection, as well as the works themselves.

Notwithstanding I am so well aware that also the elevation above the
level of the sea of the principal station points should be determined, that
in 1817 (when I was quite alone) I had begun it, I have been obliged to
omit the prosecution of this interesting subject, because of the more urgent
call for the geographical and topographical part of the work, and the aug-
mentation of tho expenses which would natural ly attach to it. The stations
being well secured, so that they can be found in future, and the distances
exactly known, this datum of the detail geography of the country can be
ascertained at any future time.

Ques. 7. "A description of the charts published, if any."
Whenever a special map has been called for, as extract of the works of

the coast survey, it has been immediately given ; so have been—
The harbor of Bridgeport and its neighborhood ;
The harbor of New Haven and its neighborhood ;
The bay of Newark and its neighborhood.
These were presented to Congress, and published in the documents of

•Congress,
Other extracts have been delivered in manuscript, whenever desired and

-authorized, to different public offices, and otherwise. .
The map of New York is known to be in a state of considerable forward-1

ness ; it will contain about 1,170 square miles of the work. Tho engraving )
lias been begun.

After that map is finished, it wi l l be possible to proceed to a regular suc-
cession o( publications, east and south of that place, provided the regular
order and progress »f the work be allowed to proceed í n all respects as it
is now organized.

Ques. 8. " The amount of money expended from time to time since its
•commencement."

The first appropriation, made in 1807, returned nearly untouched to the
surplus fund. In a similar manner was the next following appropriation
returned, because, under the expectation of war with England, the actual
work was always postponed.

After my plans for the work of the survey had been discussed and approv-
ed, only the late Professor Patterson, of Philadelphia, and 1, were directed
by the President to agree, by correspondence, upon the instruments, &c.

In 1811,1 was sent to London to procuro tho instruments for the survey
of the coast, to be construrted upon my plans, previously presented to the
Secretary of the Treasury and to the ïato Professor Patterson, and by them
approved. During my stay in London, the appropriation was suffered
to expire, and I was left in London two years upon my own private
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means, as also for about one year yet after my return, to no small private
economical damage.

In 181 ß, new appropriations were made; of which, however, only about
$13,500 were used for the work ; besides that, the balances due to me
and for the instruments were paid, and the whole remainder, of about
$50,600 was transferred to the War Department, to enable it to continue
the work; as the amendment of the law in ISIS admitted it; but, no ac-
tion having taken place upon that, the whole of that sum, with the excep-
tion of a few trifling expenses, consequent upon the delivery of the instru-
ments, returned again to the surplus fund. The statement of the Treasury
Department, handed in to the Sonate at the beginning of 1818, exhibits-;

Total amount o f appropriation . . . . $183,725 39
Remaining - - - - - - - 50,595 3 9
Thence, apparent appropriation - . . . 133,130 00

.Of this was returned to the surplus fund - - - 70.00432
Whence, total expenses for instruments, work, pay, outfits, &c. 54,125 IS

By which, and by the statement just made, it is evident that for about
$40,000 the instruments and objects of that kind were ou hand. The
accounts with the Treasury Department and the volumes of printed doc-
uments ttuxy be consulted for nearer details.

The amendment of the coast survey law of 1818, giving liberty to the
Navy or War .Department to continue the work, it appears that there was
something o f t h a t kind attempted by the Navy Department; by what
means of appropriation, or otherwise, I cannot say ; only the fact is proved
by the statement of the report of the Navy Department of 1828, which

'says: " Nor can such surveys be made without the aid of the means con-
templated by the act of 10th February, Ifi07, to provide for surveying the
/coast of the United States."

The Treasury Dopartment has applied to the Navy Department for the
.information upon this point.

The appropriations made for the coast survey, since its being taken up-
again, are as follows :

I n 1832 - - - - - $20,000
1833 - - - - 20,080
1834 - - - - 30,000
1835 - - - - - 90,000
1836 - - - - - 60,000
1837 - - - - - 60,000
1838 - - - - - 00,000
1839 - - - - - ,40,000
1810 - . . . . 100,000
1S41 - - - - - 100,000

Total . . . 620,000

It must be remarked here : that, in conformity with my original request,
always adhered to, the money for expenditures does not pass through my
hands, but all expenses are made, and attended to, by an accounting offi-
cer appointed upon my proposition, like all other assistants, and selected
from among them, who renders account directly to the Treasury Depart-
ment.
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Quês. 9. " What "sums have boon appropriated for the purchase of in-
struments and books ?"

The original amount expended for instruments procured for the first es-
tablishment of the coast survey, as stated in the preceding section, is about

, $40,000. Since the recommencement of the work, in 1832, various sums
have of course been expended, as well to repair lhe losses which the col-
lection had suffered during the interval, from 1818 to 1832, as for the ne-
cessary extensions which the progress of such a work always requires.

On another hand, many instruments have been at different times given
oft'to the Departments of War, Navy, and State, and also to the State qf
Massachusetts, for their use ; because they could be got much better aud
quicker from this collection, and from the workshop which is attached to
the coast survey, as an absolute requisite, that the work may not be stop-
ped in its progress.

The details of these transactions must be collected from the accounts ren-
dered by the accounting officer of the coast survey to the Treasury De-
partment ; they would lit only an accessory document, to be made by the
Treasury Department or the accounting officer, as voucher to these assertions.

Regular inventories have at all times beon kept of the instruments,
books, vessels, and all other property belonging to the coast survey, which
can be produced, and inspected in the оШсе at uny minute.

It is to be observed that n considerable amount of actual property ex-
ists iti the coast survey establishment, winch forms in fuct an unexpended
capital ; five vessels, numerous boats, instruments, clocks, chronometers,
books, tables, chairs, tools, tents, und in general all the implements neces-
sary in the office and in the field, besides the full equipment of tho ves-
sels, &c. Some of these latter have been returned to the Treasury De-
partment, and their amount is s t i l l due to the const-survey fund. An ab-
stract of an inventory of the property in hand is joined herewith, the
amount of which exceeds,certainly, Siao.OOO.

Ques. 10. "The names of all persons employed upon tho coast survey,
distinguishing such as may have been of the army or navy, together with
their salaries, or other compensation."

The qualifications arc what is of interest in the work : and these are
not attached to any names, or class of men. hi some parts of the work,
the persunei must be, by its nature, somewhat variable.

My compensation is fixed at 45.3,000 per annum, aud for the personal
expenses which are occasioned by tho work $3,000. The compensations
of the principal assistants are also calculated with д view to compensating
the personal expenses to which their functions subject them ; all other per-
sons employed receive their board, or a weekly allowance for the same,
according to the greater convenience of the work, additional to their pay.

Every quarterly account rendered by tho accounting officer gives, of
course, tho fullest information in this respect. This part will therefore be
answered by the Treasury Department.

Ques. 11. " By whom appointed to the service."
This question has been decided from the very beginning u n t i l this day,

always equally, by the nature of the subject,by the law of 1807, and by
the contract I entered into for tho work with tho Government.

The nature of the subject and the work dictate distinctly that the chief,
or (so called) superintendent, of the work shall have tho selection of the
proper persons needed for his assistance in any way whatever, he being
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the best judge of their fitness as to the qualifications required iti'any
given case ; and that no assistant, or other persons to be employed, can bo
introduced into the work by any other ways or means. It is, therefore,
upon the superintendent's proposition that the assistants are appointed.

The original law of 1807 gives the execution of the work directly into
the hands of the President of the United States; thence he can give it (what
is in parliamentary style called) in commission to whomever he pleases;
the renewed law of 1832 confirms this. Upon that principle all successive
Presidents have acted. The survey being made in the interest of com-
merce principally, the Presidents have at all times given it, in commission
to the Secretary of the Treasury—this Department being, in fact, the only
one fitted for the good success of the work ; for many reasons. The at-
tempts made to place the work under the Navy Department proved signal
failures, as documents fully show, in which thj causes and incidental situ-
ations of the subjects relating thereto are sufficiently deduced, and to which
I therefore refer.

Upon the proposition of the superintendent for any appointment involv-
ing a yearly compensation over 1,000 dollars, the Secretary of the Treasu-
ry, to whom the proposition is addressed by the superintendent, refers to
the President, who decides finally upon it. Temporary appointments, or
such as do not exceed $1.000 annually, are at the free, final disposition of
the superintendent.

Ques. 12. " Exhibit ing as well the direct appropriations for the survey
s of the coast, as the indirect expenditures upon it, by reason of the employ-
4 ment thereon of public vessels and officers."

There are no indirect expenditures by the employment of public vessels
or such like. All the vessels employed belong to the coast-survey fund,

.; and are kept in repair by the same. Even last winter tho Navy Depart-
ment had the loan of one of them, and returned it without having kept it
in proper repair.

As 'for the employment of officers of the navy, it is proper here to refer
simply, and positively, to those officers employed in the coast survey, to
state : whether they do not find, from their experience, that the navy is in-
debted to the coast survey, and not the coast survey ю the navy. This
was one of the circumstances aimed at, and sufficiently discussed at differ-
ent, times in the documents, to which it is always proper to refer.

These officers receive an additional pay from the coast-survey funds, but
from the navy nothing different from any other service in which they might
otherwise be engaged. The naval part of the work is of course the small-
est division of the work, as the naval operations have nothing to do with
the direct determination of any distances. These are furnished by the tri-
angulation and the topographical work, with the latter of which they work
simultaneously, as much as circumstances will permit, getting their guiding
points from it to apply to the determination of their points of sounding.

Ques. 13. "The probable length of time required to complete the survey."
It would be highly improper to answer this question by direct numbers.

It was made to me by the President in 1835. I answered it by stating
this, and entering into particulars about the state of lhe coast surVey, its
variable chances in locality, weather, &c., and upon my methods of pro-
ceeding, with the view both to accuracy and celerity, and to tho beat for-
warding of the work. The ultimate answer of the President was, " that
is right ; that will accelerate the work," as stated in its proper place in the
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printed documents, that such is the only way of treating this question is
evident by nature, and by the scientific principles which must guide the

:wbrk, if it shall be Ifed to an honorable and permanently useful result,
as is enjoined by the law, and by all instructions. Assiduity, patience,and
perseverance, will bring the work along and to completion as fast as its na-
ture ала the disposable means will admit; and positive numbers are not ap-
propriate to state beforehand.

The above statements are already contained in the printed documents.
I beg leave, therefore, to refer to this previous treatment of that subject,
and to state the following, with a view to clear up the ideas of any inqui-
rer, viz :

With tha advancement of the mathematical and physical sciences,'the
means of acceleration of any work grounded upon them also increase ; but
still, without such time as is appropriate to the extent of a work, nothing
is possible. The coast of the United States is about 3,000 milos long ; with
its inward bays, large navigable rivers, &c., it wil l present at least triple
that length; and a certain breadth inland must always be surveyed with it,
as the aim of the work dictates. The part of the coast now executed being
from east of Rhode Island to about Cape Henlopon and the Chesapeake
bay, an approximate judgment might be cnst upon the question, from the
relative extent of the work now executed to the whole, of which it presents
no inconsiderable proportion, provided it would be possible to ascertain be-
forehand the exact nature of the coast yet to be surveyed, and all possible
circumstances, the weather, the impediments, &c. But these things being
impossible to bo known, the judgment would be more than vague.

Ques. 14. "The probable amount of money required to complete the
survey of the coast in the mode heretofore pursued."

This is answered in a great measure by the preceding answer upon the
time, as from it depends much of the determination of the expenditure.
All that is needed for a full answer is, that the whole work is iu every way
contrived, and carried on, in all its parts, in the most economical manner
possible ; and that the proper investigation and inquiry that can be made,
and I should like would be mads, comparatively to any other works, would
certainly show that never so mvich valuable work of that kind has been
obtained, in any country, and under any known arrangement, us there has
been obtained, in the same time, at a proportionally equal expense, as in
this survey of the coast of the United States, under the present organiza-
tion and administration of that work.

The results of the coast survey wil l furnish, for the future, regular sys-
tematic data to ground any detail surveys upon, that might be needed, there-
by avoiding the double expenses hitherto so frequently occurring, from tho
Engineer and Navy Departments act ing disconnectedly, thereby, of course,
doubling the expense, and, I might say, often even the doubts.

The coast survey has far more than paid its expenses up to this time, by
the advantages which it has procured to two of the principal ports of the
country, New York and Philadelphia, the accurate knowledge of which
has made known advantages in their navigation superior to those hitherto
known, which no operations of surveying, so frequently carried on in Ihoso
waters, have been able to determine, because they were not sufficiently
well grounded upon systematic principles, and upon properly connected
operations.
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Quês. 15. "With the suggestion of any other liode of surveying the
same."

This dees not belong to me to answer by any particular discussion» but
that both the mathemntical principles which must guide the work positive-
ly dictate the mode pursued, and that the experience made between 1818-
and 1832 has distinctly proved, in this country, thai no other mode, nor
•even fashion, can lead to a result ; notwithstanding that in 1S32, and even
now again, it has been attempted to. speak, and even write, about a (so
called) Chronometrie survey, which lho science does not know, as chro-
nometers give only detached determinations, and no survey^ which latter
implies a connected scries of operations.

I hope to be dispensed from discussing this question ; but I ajlow myself,
instead of it, to present the examples of other countries. The surveys made
in Europe, of sufficient note to apply to them the mathematical and physi-
cal sciences, which arc. in principle, to be applied, and without which suc-
cess is directly impossible, were all begun in the last century upon similar
plans of tr iangulation ; varied as they nil are in the methods and mode of
the detail execution, they all agree in that principie.

Austria began already, after the times of Cassiui and Liesganig, (17C8,)
using the triangles of Liesganig, made for the determination of degrees of
the meridian, in Austria and in Hungary, as the primary mathematical ele-
ments of her future maps.

Russia began under Catharine II, and has since constantly either taken
up at different points or extended the triangulations successively made,
with always more perfection of men of science. Now, these triangulations
form a fully connected series from north of the arctic circle to south of Dor-
pat. The work goes now on, with a great abundance of means, as well in
persons as money, for the topographical and hydrograpliical parts, to which
the triangles give the foundation, principally around the Baltic.

Sweden has similarly taken advantage of the trigonometrical operations
of Svanberg, in Lapland, for a measurement of a degree of the meridian be-
gun in 1801, for its maps and the charts of its coast.

Denmark began, under Bugge, before 1784, for its peninsula; and not
many years ago the part of Holstein was triangulated, in conjunction with
Hanover.

The kingdom of Hanover has been triangulated by Professor Gauss.
Prussia, having taken advantage of the extension of the French triangu-

lation in Germany over its present Rhenish provinces, has not only extend-
ed this triangulation over a great part of its dominions, but has added new
measurements of degrees all over, until lately, Mr. Bossel, astronomer royal
of Königsberg, joined these works with those of Russia just quoted. All
these works have been, and are still, used as elements for the geographical,,
topographical, and hydrographical surveys of the country.

Swabia was triangulated by my university friend, Professor Bohuen-
berger, of Tübingen, and I accompanied him, in 1705, in the junction of his
triangles with mine in Switzerland.

The operations of the triangulation of Bavaria are well known and fully
described.

All the States of Germany have either made triangulations upon their
own base lines, independent of the French triangulations, which were con-
stantly carried on in the rear of the French armies, during the whole of
their campaigns, from 1791 onwards, or used these very triangulations ̂
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and the different States have grounded upon them the maps of their coun-
tries.

The same is the case with Italy, where the triangulations of Boscovich,
Becoaria, Zach, Nonet, the joint Austrian, French, and Sardinian commis-
sion, aud others, from before the French revolution, during the same, and
since, have beon, and are, constantly used as foundation to any maps or
charts that are constructed.

Naples and Sicily proceeded in the same manner ; and the whole was ex-
ecuted without any naval officers being employed in it.

In 1791 I had already begun myself in Switzerland a similar operation,
by the measurement of a base line of about 74 miles long, upon which
some triangles were grounded. The several subsequent revolutions inter-
rupted the work, but it was taken up agnin repeatedly," by me and others,
upon the same plan, and with these my very same first elements. Ac-
cording to the latest accounts, the topography has now been completed.' It
was the notice ofthat work of mine, which came to this country about tho
time of my arrival, in 1805, which occasioned first the proposition to me to
do the same here : thence the law of 1807, and the cull for plans of opera-
tion, of which mine, now proceeded upon, was selected from among thir-
teen, by the unanimous vote of a special committee assembled in Philadel-
phia, and by the President himself. (See the historical part of the printed
documents, vol. 1.)

France began its first map, after the triangulation of Cassini, in the early
part of the last century. The defects which this work presented in its detail
execution, which was not made with the care now used, and the improve-
ments of lhe sciences that progressed rapidly after those times, produced
first in 1780 the triangulation to join the observatories of Paris and Green-
wich, under Cassini, the third in France, and General Roy in England. Im-
mediately upon it followed the decision of measuring 12 degrees of the me-
ridian, to serve equally as a base to the establishment of standards of
weight and measure, upon an unit of length derived from the quadrant
of tho meridian of the earth, and hy the most accurate principles of natural
philosophy, applied to tho capacity,measures, and the weights.

Only after these works had passed the ordeal of approbation of the men
of science sent from all the continental nations of Europe, assembled in
Paris in 1800, (England alone refusing to take a share in a scientific useful
aim, while it employed its arms and treasures to the destruction of the con-
tinent of Europe,) the French, as well as the foreign members of this sci-
entificconvention, reporting jo in t ly and unanimously—only then, the accu-
rate elements thus obtained were decided to be applied to the construction
of a new map of France and to the charts of its coast.

When all the interior that had been done by tho triangulation and the
topographical works, which always must form tho base of tho hydro-
graphic operations, had been executed, tho western coast was begun in
1816, and account rendered of it in 182S). The coast of the Mediterranean,
as far as hitherto known, is not yet finished ; but, during the whole of the
wars of the Revolution, tho triangulations whose bases laid in the French
works wore carried on as their armies proceeded.

England grounded lhe first starting of its survey npon the very base
lino measured in 1780 by General Roy, on the occasion of the junction of
the observatories, mentioned above, and has continued it ever since upon
tho same plan. Several volumes of the work are extant, but the whole is
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not yet completed. About the year ISIS, according to English
ofthat time, upon the part of the work in Ireland, " above 600 persons, of
different conditions, were and are continually employed," &c. According
to later verbal accounts, the work goes on now from Dublin, south, towards
Cork.

In the East Indie's, the English began already, in 1800, trigonometrical
surveys, upon which the topographical and hydrographical details are
grounded and carried on, like all the rest, upon the same principles as the
survey of this country now is, but with immensely greater expenses, and
a personel far more numerous. The work is proceeding now always
upon the same plans and principles, having been extended many degrees
of latitude north in new territories, under Lambdon, Everet, &c.

Europe is covered with well-connected series of triangulations, from the
south of Sicily to past the north polar circle; from Ireland, through Eng-
land, France, Germany, to the interior of Russia ; from Bordeaux to the
frontier of Turkey, and in all the intermediate parts: so that no map need
be, nor actually is, attempted without the elements of these triangulations.
The works which I have made in Switzerland are included in this series.

These facts give au idea of the labor required to produce such a work
as will stand the test of public scrutiny, be honorable and useful to the
country in which it is performed, and which therefore shall, as I am or-
dered to make it, be permanently useful and honorable to the country.
That any other mode of proceeding would dishonor the country, and foil
the aim of usefulness entirely, is too well known to need any discussion.

The mathematical theory, which, it will never be doubted, must be ap-
plied to such works, is therefore fully supported by the imperious fact, that
all surveys whatever, of any note, were made by triangulations, as the
only possible mode of operating, capable to lead to a result.

Notwithstanding that in this country the work is to be done with refer-
ence to views whicb in science would be called at least over-precipitate,
(that is, the results of maps and charts are to be attended to at the same
time as the elements are obtained, upon which they must necessarily be
grounded,) this is not to be taken as an authorization to dispense with the
principles, without which nothing at all is obtainable in that line, that could
be considered as warrantable result ; and it cannot be supposed that it
would be approved by the American nation, if such a work, undertaken
in -(his country, was to remain behind thé similar works of all other na-
tions, and to be recorded in history as in arrear of the present state of
scientific civilization.

If, therefore, in the state of the country and the nature of the demand
upon the work, it cannot begin by the determination of degrees of the
earth's surface, upon which all the works ofthat nature are now habitually
grounded, the work would, however, be positively shamed out of the an-
nals of the science, and of such works, unless its results could bo used, in
future proper time, according to any future desire or exigency, to contrib-
ute their proper share to the determination of the figure of the earth in
this country. This very last result will form one of the principal means
for its ultimate proof, and credit for accuracy.

The coast survey, to yield the desired and indispensable accuracy and
permanent utility, must partake in full of the character of all the works
quoted, and exceed them, where possible, in various points, and in accu-
racy, as instance« could be found in the work, by the approbation which
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the means and ̂ principles employed have met with in Europe, from the
' most eminent men of science, who have practised in such works.

• By entering into the details of this part of the subject, many interesting
scientific remarks might be made, which circumstances evidently prohibit
here to touch. I have, in its proper place, in my reports printed by Con-
gress, stated what, in this point of view, refers to the Mason and Dixou
meridian line, which has been so unsuccessfully tried to be applied as an
element to such scientific determinations.

All this answers certainly, also, the question of the probable time that
may be required for the •completion of the work so f u l l y as to reduce it to
the simple statement, that the more impediments there wi l l be laid in the
way of the work, the longer it must last, supposing even that it be not en-
tirely destroyed, and the whole undertaking become what is called " a bill
of loss for the nation," by attempting to prescribe details and modes of
proceeding 'iinscienlißc, or distracting the work from its proper course, as
former experience has proved.

Ques. 16. "Which shall have for its object'the acquisition of the great-
est amount of -useful information in the shortest time, and at the least ex-
pense."

This object cannot be attained by any other mode than that now em-
ployed in the coast survey—in no way whatsoever. •

Cases are where the economy of a few hundred dollars claimed, or aimed
nt, has occasioned the loss of some millions of money, years of time, and
has caused many disagreements.

It might apparently be fair to claim for the coast survey work, in its
present organization, the habitual advice, " Let well alone."

Tt is easy, by misapprehended views of a scientific subject, investigated
with certain predetermined aims, views, opinions, etc., to draw conclusions
directly contrary to truth. Such are the ideas which would pretend to de-
termine, almost instantaneously, the latitudes and longitudes of places with
sextants and chronometers, when geographical determinations are to be
made with that accuracy, which decides certainty. We have the experi-
ence of centuries, and of our days equally, proving what a long series of
observations, with means far superior to small sextants and chronometers,
have been, and are still, required to obtain accuracy in any way only com-
parable with what a few triangles will put out of doubt within smaller
limits than a man (suppose the observer with his sextant) needs to move
upon in his sextant operations; and these few triangles are quicker made,
and their accuracy is proved in every step with the fullest certainty. Such
illusions are instantly dispelled by the knowledge of the scientific principles
implied in such works.

It is known, by my reports, that, in addition to the works of the coast
survey, I have, during the very same time, also brought, the construction
of uniform standards of weight and measure for the whole Union to a
considerably advanced state, in far less time than similar works have been
obtained in any country whatsoever, of far less extent than the United
States.

The two works, requiring similar application of mathematical and phys-
ical science, ana even similar mechanical means, are assisting each other
mutually, and therefore serve as acceleration, the one to the other. It is,
besides, well known that in France, also, they were grounded upon the
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same principles—so much so, as to call the account of the measurement of
the twelve degrees of the meridian, "t/ie base of the metric system."

Whatever would act inimical to the coast survey would act equally
inimical to this, so highly important and much desired public work.

F. R. HASSLER.
To the Hon. WALTBU FOHWARD,

Secretary of the Treasury, Washington.

STATION YAKDS IN NEWTOWN SQUARE,
Delaware county, (Pa.,} December 2, 1841.

List of instruments belonging to the United Stales coast survey.

1 30-inch theodolite. Tronghton & Simms.
1 24-inch theodolite. Troughton.
1 18-inch repeating circle, \vith 2-feet telescope. Troughton.
1 18-inch theodolite. Simms.
1 18-inch theodolite. Made in office.
1 12-incii repeating theodolite, with vertical circle. Troughton.
1 12-inch repeating theodolite. (Lent to the State of McassachuseUs.)
1 10-inch theodolite. Richer.
1 9-inch theodolite. Made in office.
1 24-inch vertical circle. Troughton & Simms. Brass stand to the same,

made in office.
3 repeating reflectingcircles, with brass stands, horizon, and mercury flasks.
1 repealing reflecting circle, without stand.
1 5-feet observatory transit instrument. Troughton.
1 5-feet observatory transit instrument. (Lent to the Navy Department.)
1 small transit instrument and stand. Made in office.

15 sextants.
1 transportable clock of Brookbank.
1 astronomical clock of Hardy.
5 box chronometers.

12 watches.
1 three-hundredth second watch.
4 mounted barometers of F. U. Hassler.
4 mounted barometers. (Lent to the Slate Department.)
1 mounted barometer. (Lent to the War Department.)
1 reflecting telescope of Troughton.
1 G-feet telescope. Dollond.
1 5-feot telescope. dilto.
1 4 "y-feet telescope. Tully.
1 :M-fect telescope. Dollond.
1 3e-feet telescope. Troughton. (Lent to the War Department.)
4 34-feet telescopes. Frauenhofer & Utzschneider.
4 2i-feet telescopes. Frauenhofer & Utzschneider.
5 pocket telescopes.
7 large heliotropes, with brass stands.
4 small heliotropes.

14 thermometers.
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10 large alhidades.
2 small alhidades.
6 complete plane tables.
3 brass motion works for plane tables.
1 brass rule of Schenck's alhidade, with magnetic needle.
1 large azimuth compass, 1 foot needle, and telescope.
1 compass, with telescope, needle, and stand.
2 compasses, with telescopes.
1 small compass, with prismatic readings.
2 2-arm protractors.
2 3-arm protractors.
1 brass circular protractor.
1 small steel protractor.
1 58-inch German silver boam compass.
1 56-inch brass beam compass.
1 32-inch brass beam compass.
l 32-inch graduated brass beam compass.

21 beam compasses of different sizes and metals.
3 steel rulers of 8 feet length.
9 steel rulers of 5 feet length.
1 brass ruler of 6 feet length.
5 steel rulers of 3J feet length.
2 steel rulers of 24 feet length.

12 metre scales of brass and German silver.
11 metre chains.
5 graduated triangles.

12 triangles of different sizes, brass and steel.
1 30-inch dividing plate of Bird.
l new tracing apparatus. Made in office.
3 parallel brass ruling instruments. Made in office.

12 boxes of mathematical drawing instruments.
1 82-inch scale of Troughton, divided on silver, with microscopic compar-

ateur.
l scale beam and grain weights of Troughton.
1 brass metre of Lenoir.
1 iron metre of Lenoir.
1 iron toise of Lenoir.
2 subdivided kilogrammes.
2 litres modeles.
4 micrometer microscopes, 4vith reflectors.
1 double wire micrometer of Dolloncl.
1 level Iryer, with micrometer screws.
2 micrometer screws.
2 large artificial horizons.
3 small artificial horizons.
1 box with mounted levels.
1 box with unmounted levels.
1 box with parallel glasses.
1 box with dark glasses, sextant mirrors, lenses, reading glasses, and sets

of dark glasses.
1 rectangular level arrangement from Brookbank's clock.

2



18 Doc. No. 28.

1 vertical circle, telescope, &c., of broken repeating circle, from whioli an
instrument is now being constructed in the office.

The base apparatus consists of—
2 boxes with microscopes.
2 boxes with brass and steel motion works.
2 boxes wi th iron bars.
1 box with thermometers.
1 box with wooden legs for the microscopes.

' 1 long wood bar, box, and base plank.
2 large brass sectors with levels.

12 large wooden stands with screws.
There belongs to the coast survey a l ibrary of a few hundred volumes of

valuable mathematical and astronomical works, a number of which are
very rare ; all classical in their kind.

The following vessels belong to the coast survey :
Brig Washington, with 4 boats.
Schooner Jersey, with 4 boats.
Schooner Gallatin, with 3 boats.
Schooner Nautilus, with 3 boats.
Schooner Vandcrbilt , with 1 boat.
The plane table parties have 5 boats in use.
The different land parties have in use GO tents of different sizes.
Every party has the necessary carpenter tools.

For the triangulation parties there are—
С instrument carriages.
1 1-horse wagon.
8 horses.

The instrument maker's shop has—
1 large turning lathe, cast-iron frame, wheels, &c.
1 turning lathe, with cast-iron shears, wheels, &c.
1 small turning lathe, with cast-iron shears, wheels, &c.
1 watch maker's turning bench, with all necessary implements and tools.
The artificer's shop has a carpenter's bench, with all the necessary tools.
In the office rooms there are—

12 drawing tables, of different sizes.
9 writing tables and desk.
5 bookcases.

Stands, chairs, washstands, fenders, shovels and tongs.
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COAST SURVEY.

REPORT

THE SECRETARY. OF THE TREASURY,

To the resolution of the House of Representatives of 24th June, 1841,
respecting the expenditure^fyc^for the survey of the coast of the United
States.

J A N U A R Y 31, 1842.
Read, and laid upon the table.

TREASUHY DEPARTMENT,
January 25, 1842.

ï have the honor to make lhe following report, in obedience lo the
resolution of the House of Representatives of the 24th June last, directing
" the Secretary of the Treasury" to " communicate lo this House, at the

• commencement of the next session of Congress, a statement of the progress
which shall then have been made in the survey of the coast of the United
States, including the number, location, and length of the several base lines
measured for the triangulations, the stations occupied therefor, the observa-
tions made for, and the corrections applied to the same ; the astronomical
•observations made for the determination of the latitude or longitude ; the
work done by ea'ch corps employed in the service, and a descriptive list of
the charts published, if imy."

" Also, the amount of money expended ou the survey of the coast, from
time lo lime, since its commencement/showing what sums have been appro-
priated for the purchase of instruments and books ; the names of all persons
«mplovedupon the survey ,distii)guishing such as may have been of the army
or navy, together with their salaries or'othercompensation, and by whom ap-
pointed to the service ; exhibiting as well the direct appropriations for the
survey of the coast as the indirect expenditure upon it, by reason of the
employment therein of the public vessels and officers."

1 " Also, the probable length of time and amount of money required to
•complete the survey of the coast, in the mode heretofore pursued, with sug-
gestion of any other mode of surveying the same, which shall have for its
'object the acquisition of the greatest amount of useful information in the

•shortest time, «nd >at the least 'expense."
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As the report from the superintendent, submitted by the Department to
the House of Representatives on the 30th ultimo, and contained in printed
document No. 2S of the present session, gives, probably, as satisfactory in-
formation as it is in the power of the Department to furnish, in answer to
so much of the resolution as relates to the progress and fxtent of the work
already completed, and other details therein called for, I beg leave respect-
fully to refer the House to the report before mentioned for an answer to
these portions of the resolution.

In addition, I take occasion to remark, in reference " to the probable
length of time required to complete the survey," that nothing definito can
be given in answer to this inquiry ; but perhaps some approximation to the
period of time may be reached by comparing the relative extent of the coast
yet to be surveyed with that already executed, and the time occupied in
the completion of the latter. In instituting the comparison, however, due
allowances must be made for many unavoidable delays incident to the com-
mencement and proper organization for such a work, such as procuring in-
struments and other necessary equipments needed for its successful prose-
cution. It will be proper, also, in forming a judgment of the time required
to complete the work, to bear in mind that many of the results already ob-
tained can be used in subsequent operations; and due consideration, at the
same time, should be given to the fact that important practical knowledge
and experience have been gained by the principal assistants of the superin-
tendent, and others immediately connected with the survey. These, to-
gether with the means already obtained, and the complete organization now
existing throughout its various branches, would, all combined, no doubt tend
greatly to accelerate the completion of the remaining portion of the work.

A similar comparison of that portion of the work already finished, and
the cost of executing the same, with that still to be performed, might, it is
believed, furnish a tolerably correct idea of the " probable amount of money
required to complete the survey of the coast," provided the same means
and facilities be extended to the future operations of the work as have been
heretofore and are at present afforded for its prosecution. An augmenta-
tion of these means and facilities would doubtless expedite its completion,
and probably diminish the experfse.

As, however, for the foregoing reasons, the Department could furnish
nothing more than conjectural answers to these inquiries, it is deemed most
respectful and advisable to refrain from the expression of an opinion based
upon such uncer ta in data, and dependent upon contingencies of the nature
referred to. ;

In regard to (he " suggestion of any other mode of surveying the same,
which shall have for its object the acquisition of the greatest amount of
useful information in the shortest time, and at the least expense," I would
remark that this Department is not possessed of the requisite information to
enable it to make any satisfactory suggestion on this subject, involving as
it does both a theoretic and practical knowledge of a branch of the sciences
foreign from its appropriate duties, and to which its attention has not been
specially given. But, as stated in the report of the superintendent, before-
referred to, it would appeal- that this survey is conducted on the same.sci-
entific principles, with the benefit of modern improvempnts,as similar works
undertaken by most of the Governments of Europe. It would seem that
no ne'w mode, embracing the same scientific principles and accuracy of re-
sults, has, if discovered, been yet adopted by those Governments.
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The accompanying statement No. 1, prepared by the Register of the
Treasury, exhibits "the amount of money expended on lhe survey of the
coast, from time to time, since Us commencement, showing what sums have
been appropriated for the purchase of instruments and books, the names of
all persons employed upon the survey, distinguishing such as may have
been of the army or navy, together with their salaries or other compensa-
tion, and by whom appointed to the service."

It is to be observed that the compensations of the superintendent, assist-
ants, and others emptoyed in the work, have been fixed by the President
for the time being. The pay from the coast survey appropriation of some
of the officers of the navy, as also of the lower grade of persons employed
in the field operations, ceases during the winter months.

The communication herewith sent, numbered 2, furnished by the Navy
Department, is designed to answer that branch of the resolution calling for
" the indirect expenditure upon it, [the survey,] by reason of the employ-
ment therein of the public vessels and officers."

On this head, it is deemed proper to remark that, as the laws providing
for the survey of the coast..authorize the President to employ " such of the
public vessels in actual service as he may judge expedient," and "all per-
sons in the landend naval service, and such astronomers and other persons
as he shall deem proper," it becomes questionable whether these expendi-
tures ought properly to be considered, to their full extent, as chargeable to
the coast survey. These vessels, with their officers and men, would, if not
•employed in this special duty, have still remained a charge on the service
to which they belonged. Their transfer to the survey would doubtless
increase the expense in some degree, but it is respectfully suggested whether
this entire charge can be fairly thrown upon the expenditures of the work
.under consideration.

All which is respectfully submitted.
W. FORWARD,

Secretary of the Treasury.
Hon. JOHN WHITE,

Speaker of the House of Representatives.
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No. 1.

Statement of money expended, out of direct appropriations by Congress,
and accounted for by settlement in the office, of the First Auditor of
the Treasury, f or the survey of the coast of the United States,from- its
commencement, in 1808, to 1818; in 1832 and 1833, and from 1836
to June 30, 1841 ; showing what sums have been paid for the purchase

• and repairs of instruments, and for books ; the names of all persons
e.mplpyet/ upon the survey, designating such as have been of the army
and navy, together with their salaries or compensation, and by whom
appointed.

fjbw* ^
From July 27 to
From November

First and, second
Expenditures by

from April 22,

Total

Periode.
ï

f)

November 1,
1, 1811 to July'i

quarters of
the hydrographie
1835, to May 17,

.

ï

1808
1811

. 1818
1832
1833
1836
1837
1838
1839
1840
1841

parties
1S41 -

-

Expenditures for the
purchase of book»
& instruments and
repair» of instru-
mente.

S715 75
-

17,531 64
136 75

3,844 84
6,076 35

785 25
1,540 14

738 21
460 91
147 98

1,745 23

33,723 05

Aggregate amount
of, expenditure».

$715 75
1,105 62

54,869 21
3,824 16

16,485 91
39,704 95
90,702 62
86,120 69
87,023 62
67,857 97
34,031 94

30,289 24

512,731 68

Name« of регион* employ-
ed on thr survey.

or comncnflalion. Ну whom appointed.

F. H. Hassler
James Ferguson

E. Blunt
С. M. Eakiii
С. Renard
W. M. Boyue
J. J. S. Hassler
John Farley
F. H. Gerdes
H. L. Dickins
T. W. Werner
S. Hein

$6,000 per annum * -
4,000

4,000
3.000
3,000
2,000
2,000
2,000
1,500
1,500
1,500
1,000 pr.

•do

do
do
do
do
do
do
do
do
do

an. Si board

President of lhe U. States.
Superintend'!, with approval

of the President,
Do
Do
Do
Do
Do
Do
Do
Do
Do

Superintendent.

do.
do.
do.
do.
do.
do.
do.
do.
do.

$3,000 for compensation, and $3,000 for his expenses.
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STATEMENT No. 1—Continued.

Nomes of persons employ -
rd on the survey.

L. Müller
W. Werdeman
С. Flint
Thomas McDonnell
W. Jacobi
Т. А. М. Craven -

T. J. Page
T. A. Jenkins
T. R. Gcdney
Richard Bache

A. A. Holconib
Mid. Crawford,(dead
Lt. W. S. Young -
Mid. Patterson
Lt. J. B. Dale
Mid. E. Jenkins
Lt. C. W. Morris -
W. B. Whit ing
Lt. Chandler
J. K. Mitchell
Lt. G. S. Blake

D. I). Porter

Lt. Todd
S. C. Rovvun
Lt. G. M. Bache -
Surgeon S. Sharpe -
H. C. Flagg
C. W. Chauncey
J. I. Boyle
H. S Stihvager
D. F. Dulaney
Mid. Lo\vry
Mid. Sands
Mid. Ring
W.H.Swift,disburs-

ing officer,
B. Gluck
S. Conrad
J. Shiras
James Campbell
James Paul
S. Bnnce

Salariée or compeneation.

$800 per annum
800 per aim. & board

50 per mo. & board
600 per aim. & board

2 50 per day
750 per annum

500 do
500 do
627 do

1 per day

1 do
1 do
1 do
1 . do
1 do
1 ' do
1 do
1 do
1 do
1 do

627 per annum

1 per day

1 rlo
1 do

, 1 do
1 do
1 do
1 do

do
do
do
do
do
do

2 5U, per connu.

25 per mo. & board
44 cents per day

25 per mo. & board
20 do
18 do
18 do

By whom appointed.

Superintendem.
Do.
Do.
Do.1

Do.
Superinteiid't, with approval

of the President.
Do do.
Do do.
Do do.

Superintend't, with approval
of Secretary of Treasury.

Do ' do.
Do do.
Do do.
Do do.

» Do do.
Do do.
Do do.
Do do.
Do do.
Do 'do.

Superintend't, with approval
of the President.

Superintend't, with approval
of Secretary of Treasury.

Do ' jio.
Do do.
Do do.
Do do.
Do do.
Do do.
Do do.

'Do do. .
Secretary of the Treasury.

Do do.
Do do.
Do do.

Superintendent.
Do.
Do.
Do.
Do.
Do.
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STATEMENT No. 1—Continued.

Namei of perions employ-
ed on the lurvey.

G. H. Bishop
Joel Griffis
Joel Soper
H. Stoddart
P. V. De Grawe -,
Conrad Hoffman -
H. L. Whiting ' -
Aaron Vanderbelle
M. Risby
Z. Scull
L. Scull
Robert Leeds
Enoch Higbee
J. T. Smith
William Johnson -
Joseph Lees
James Trainer
James McKnight -
Patrick Murlin
P. Donohoo
A. Smith
P. Smidt'
Gustav's Werdeman
Edward Sweeny -
William Greason -
E. Krafft
T. 6. FillebrowH -
M. O'Brien
0. McQuard
T. McGurren
D. Convoy
A. Convoy
John Smith
Tho. Robinson, pilot
Robert Williams -
Joseph C. Fuller -
J. Farrell
Joseph Milford
B. Conway
A. Symington

Salariée or cofflpentalion.

$18 per mo. and board
18 do
18 do
18 ' do
18 do -

50 cts. per day do
25 per mo. and board
18 do т
18 do
18 do
18- do
18 do

6 do
18 do . -
20 do
18 do -
18 , do
15 do
18 do
15 do
18 do
25 do
25 do
18 do
18 do
18 do
18 do
18 do
18 do
18 do
18 do
18 do
18 do
40 do
18 do

-25 do
10 do
16 do

1 50 cts. per day do
18 per mo. and board

By whom appointed.

Superintendent.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do. .
Do.
Do.
Do.

.Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

TREASURY DEPARTMENT,
Register's Office, January 2D, 1842.

T. L. SMITH, Register.
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No. 2.

NAVY DEPARTMENT, December 30, 1841.
SIR : Agreeably to the request contained in the letter of your predecessor,

the Hon. Thomas Ewing, of the 30th July last, I have the honor to trans-
mit, in answer to the resolution of the House of Representatives of the 24th
June, 1841, (so far as the inquiries therein relate to this Department,) allst
of the officers of the navy who have been employed on the survey of the
coast of the United States ; and, also, to state that the sum.indiretitly ex-
pended upon the coast survey, by the employment of a part of the naval
force therein, from the month of September, 1834, to November, 1841,
amounts to one hundred and fourteen thousand five hundred and eighty-
four dollars, viz :

The difference between the leave oi absence pay
of the officers employed, and their pay at .sea - $25,785

Amount of officers'rations - - ,- 9,229
Pay of the crews of the vessels employed - 54,379
Rations of the crews - . - - - 25,258

Total 114,584

I am, &c., sir, your obedient servant,
A. P. UPSHUR.

Hon. WALTER FORWARD, '
Secretary of the Treasury.

List of officers who have been employed on the coast survey, from, Sep-
tember, 1334, to November, 1341.

Commander T. R. Gedney
•Lt. J. T. McLaughlin, (as pd. mid.)
Lt. Francis Huger, do
Lt. B. W. Hunter, do
Lt. A. S. Worth, do
Lt. T. A. Jenkins, do
Lt. W. J. H. Robertson, do
Lt. Joshua Humphreys, (as mid.)
Lt. John Rodgers, (as passed mid.)
Lt. George M. Totten, (as mid.)
Lt. John L. Ring, (as passed mid.)
Lt. Levin Handy, do
Lt. Albert Griffith, do
Lt. B. F. Sands, do
Lt. A. A. Holcomb, do
.Lt. R. W. Meade, do
Lt. William A. Ball, do

Nairn«.

Lt. David D. Porter, (as pd. mid.)
Lt. F. Clinton
Lt. J. Storrett
Lt. Richard Bache, do
Li. S. C. Rowan
Lt. Richard Wainwright, do
Lt. George M. Bache
Lt. C. P. Patterson, do
Surgeon M. C. Delaney
Lt. Charles W. Chauncey
Lt. J. I. Boyle
Lt. D. F. Dulaney
Lt. J. K. Mitchell
Lt. William Chandler
Lt. E. G. Parrott, do
Passed Mid. H. H. Lewis
Midshipman T. H. Stevens
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LIST—Continued.

Name«. Names.

Lt. Stephen Johnston
Lt; John Mòoaey, (as passed mid.)
Lt)H.Vo. Sieelwagen, do
Lt, HWïy Moore ,
Cassée Mid. Д/V. A.Bartletl
Surgeon S; Sharp.
Lt. Com^g; George S. Blake '.
Passed Mid. J. P, MçKinstry
Lt. and Passed Mid. Oliver Tod,
Lt. and Passed Mid. B. J. Moeller
Passed Mid. T. A. Budd
Passed Mid, T. A. M. Craven
Passed Mid. Z. Holland ,
Passed Mid: William Blecker
Midshipman Wulia,m Craney
Midshipman A. McLane
Passed Mid. Ц. J. Paul
Lt. and Passed Mid. H: G. Flagg
Lt. and Passed Mid. .G. W. Morris

Midshipman
Midshipman
Passed Mid,
Passed Mid.,
Passed Mid.
Passed Mid.
Passed Mid.
Passed Mid.
Passed Mid.
Passed Mid..
Passed Mid.
Passed Mid.
Passed Mid.
Passed Mid.
Passed Mid.
PassedMidi
Passed Mid.
Passed Mid/
Passed Mid.

Henry Oaks
William B. Newton
John J. Almy
and Lt. W. B. Whiting
John F. Mercer
and Lt. Wm. S. Young
0. H. Perry
William C. Lambert
C. C. Barton
Luther Stoddard
Francis Lowry
John Hall
T. M. Brasher
and Lt. John B. Dale
D.R.Crawford
and Lt. Ed. Jenkins
and Lt. R. C. Cogdell
S.D. Lavallette
J. N. Barney.



27th CONGRESS, [SENATE.] [ 11 ]
3d Session.

REPORT

FROM

THE SECRETARY OF THE TREASURY,
COMMUNICATING

A report from the Superintendent of the Coast Survey, and of the fabrica-
tion of Staiidaril WeiglUs and Measures.

DECEMBER 20, 1842.
Read, and referred to the Committee on Printing.

DECEMBER 21, 1842.
Ordered to be printed.

TREASURY DEPARTMENT, December 19, 1842.
SIR : I have the honor lo transmit, herewith, a report made lo this Depart-

ment by Professor F. R. Hassler, Superintendent of the Coast Survey, and
of the work for the construction of Standard Weights and Measures, showing
the progress made during the present year in these works respectively.

I have the honor to be, very respectfully, your obedient servant,
W. FORWARD,

Secretary of the Treasury. ,
Hon. WILLIE P. MANOUM,

President pro tern, of the United States Senate.

Report of P. R. Hassler, as Superintendent of the Suroey of the Ooast,
and the construction of standards of Weight and Measure, upon the
progress of these works in 1842.
The works of the const survey have since my report of 2d December of

last year, continued in all the different branches with steadiness and assiduity,
the same as has always been habitual on the part of every one engaged in
the work, notwithstanding the difficulties arising; from the nature of the
ground, and other causes, which have required increased attention, and from
the intermittent fevers, which have more or less attacked every party of the
work at different times. This latter difficulty being local, and well known
to increase in proportion as the work proceeds southerly, will in a year or two
oblige to change the time of the year to bo used for the field works, approach-
ing it always nearer to the winter season ; this will, however, make but a
slight difference in the general organization of the work, the nature of tho
changes that may arise from this, or any other accessory circumstances, be-
longing tothedetail administration of the work, are so much less to be de-
Thomaa Allen, print!
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tailed here, as they are only prospective, therefore as yet undeterminable-
The present organization of the work being the same as since many years, is,
of course fully known, the grounds of it have been deduced in my numerous
former propositions for the work, and the series of my yearly reports ; it would
therefore not be proper to dwell here again upon it.

The tasks executed by the last summer's works in the field are as follows :
For the main triangulation : the extension of a more general scheme of

larger triangles southerly, on both sides of the Delaware, over those that
ibuve been made with the view to topographical and hydrographicdl use, and
•which forms their final element and union.

Por the secondary triangulation : to extend preliminary triangles over the
upper part of the Chesapeake, which will lead also to the discovery of a
proprer locality for measuring the second principal base line, and to complete
the triangles about both sides of Delaware bay, establish those into the
neighborhood of the head of the tides of the Delaware river about and above
Philadelphia, <fcc.

The plain table parties have filled up lhe greatest part of lhe ground now
intended to be surveyed on both sides of the Delaware, and in other parts of
New Jersey.

One of the naval 'parlies has continued the soundings in the Delaware,
parallel with the works of the topographical parties on its shores; the other
bas been extending the soundings out'of sight of land, in the quadrangle,
which is formed bslween the coast and the parallels and longitudes of Block
Ыигн! and Cape Henlopen, forming the outer approaches of both the New
York harbor and the Delaware bay.

This investigation was carried out t i l l to the Gulf stream, and in sound-
ings till 660 fathoms depth, keeping samples of the nature of the bottom
below. The officer operating in this work expressed his full satisfaction-wit h
vbe methods indicated lo him, the means he was provided with for that pur-
pose, and the results obtained.

The consideration of the peculiarity of these works can alone make them
appreciate the nature of the ground over which they extend, the marshes
«bounding on both shores of the river, and the great mult i tude and variability
of the channels, shoals, and other impediments, which the Delaware presents,
multiply in an equal proportion the works, and the diff iculties of them,
»hence the necessary care, assiduity, and exertions, for both the topographical
und the naval parties, in that part of the work.

It was of interest to find out the exact .place where the observations of
the transit of Venus over the Sun was observed in 1769, at what was then
called Cape Henlopeti ; therefore, on my visit to that neighborhood, I made
proper inquiry, and was very kindly shown the place by the oldest inhab-
itant of Lewiston (Mr. Rodney, formerly Senator for the State of Delaware
in Congress), who recollected it, from his having been at the tents of the
observers at the time, when he was about five years old. This .place was
therefore determined by the topographical party operating in the neighbor-
hood, and the results for the astronomical position of the place will become
comparable with that which wi l l result in time from the present survey.

In a great part of the early season, the weather was very much averse tc*
the works. The fine weather in the fall, though favorable for the works
jequiring no distant views, was far less so to the works of the main triangu-
lation than its appearance would have led to expect. The constant dense
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fqgs, particularly oy,er the Delaware, which the greatest number of the large,
triangle sides, now in operation, are crossing) caused considerable loss of time, '

Agréât desire having been manifested that the engraving and printing-
of the map of New, York might be accelerated, the necessary measuree-hav«
been hastened, and in part accomplished, and, the work proceeds properly*
and in the best manner by four engravers, of whom each has his appropri-
ate branch, as the proper organization of such works requires.

The maps resulting will be appropriated to give all the data that may be
desired for any improvement in the harbors, or navigation of all the ap-
proaches and'the neighborhoods of that port, and also to the special sim-
pler wants of the seaman approaching the port, in such form as fits him
the best.

A copperplate printing-press has also been procured, which has been,
employed hitherto, and will also for some time yet be employed^ for thp
necessary intermediate proof-sheets, by which the gradual progress of the
work is successively tried and directed. With some improvements whicU
will be added to it, if will then also serve for the ultimate execution of the
final printing of the plates.

These operations require just as much the constant attention, and the
eye, of the superintendent, as any other part of the works of the survey it-
self. Therefore the whole is necessarily carried on in the office of the coast
survey itself, by an appropriated establishment.

Proper time, care, and an adequate portion of the appropriation, must of
course be devoted to it, and much attention and time are required to procure
the various materials, as copper plates, paper, and others, of that superior'
quality which can alone be considered satisfactory for a work of the char-
acter which the coast survey shall, also in its outward appearance, present
to the public.

When I was in London to procure the first instruments for the coast
survey, having seen, about 1812, in Mr. Troughton's workshop, the opera-
tions of last finishing and dividing the instruments upon the engine, which1

necessitated yet the unscrewing of the circles from their axis, in the man-
ner of late Mr. Ramsden's dividing engine, which occasioned always, ne-
cessarily, a recentering of the instrument, I suggested to him another man-
ner of constructing tie dividing engine, thus :

In the habitual manner of ultimately finishing the axis of motion, and1

the plane of the circle's limb perpendicular to the same, by turning the in-
strument upon two points without disturbing it in any way. It is nabitutfl
at the same time to draw the circles upon the limb, between which the di-
visions are intended to be made. These circles become thereby concentric
to the motion around the axis. Of this circumstance I proposed to take
advantage ; to place the instrument concentric to the dividing engine, by
constructing the central part of the dividing engine so as to admit the in-
strument to be divided, with its axis remaining last to the circle, exactly eo
as the axis and the plane of the circumference had been adjusted finally
upon the lathe, of which centrality the circles traced uppn the limb at last
form the accurate indicators.

With this view, I proposed that the centre of the dividing engine be mode
a hollow axis, of such size as would admit within its central opening the
axis of any instrument of such diameter as are habitually divided upoa
engines, when this axis, or any other central part of the circle, is turned,'
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downward, as must always be more or less the case. For the axis, or part
of the same, going upward, the habitual distance between the two arms
holding the tracing arrangement will generally have room enough to admit
its passage upward. The instrument being then placed flat upon the plane
of the engine, will present the circles traced upon the limb, which have
been made concentric with the axis, so that two compound microscopes
can be placed over them in such a manner as to make the views of them
constantly tangent to the circles traced upon the limb when turning the
engine around the whole circumference. The compound microscopes per-
forming this are attached to a bar crossing over the engine, attached to the
bars holding the tracing arrangement, and perpendicular to it. They are
adjustable to any diameter..

When, by the moving of the instrument upon the engine, the concen-
tricity pf the circles upon the limb with the motion of the engine is ob-
tained, the circle is made fast by any means which its construction most
conveniently presents, and it is ready for dividing, in that central position,
in the habitual way. The rest of the engine is otherwise similar, in any
respect, to that which the late Mr. Troughton has made, and described in
the Encyclopedia of Brewstçr.

When I deduced these ideas to Mr. Troughton he fully approved them,
and when, some time after, Mr. Th. Jones, of Charing Cross, London,
instrument maker to lhe King, came to him (in my presence) to ask for
advice upon (he manner in which he should construct a dividing engine,
which he intended to make for himself, Mr. Troughlon told him to make it
according to my direction, which I then explained to him as above.

When in 1832 the coast survey began again, it was found necessary that
an establishment should be in it to enable to keep the instruments required
jn it always in good repair, not only, but also to construct entirely new ones ;
for this a dividing engine was evidently required, as lhe necessity to recur to
any mechanician not habituated to the wauta of the coast survey work,
would never give results well appropriated to our use, and keep the work
itself back by delays which would be out of our control and very costly.

Therefore the acquisition of such an engine was immediately authorized
by the President, and in consequence it was ordered immediately, and upon
my plan of the modified construction, which I have just described.

Mr. Troughton and Mr. Simmons, whom he had in the mean time asso-
ciated with him, received the order to that effect, but Mr. Troughton died
before the engine was finished, and it ultimately arrived here in the course
of last summer, after a delay which affords again proof that when a work is
to be done requiring mathematical accuracy to a high degree, and to an
honorable, useful result, the time to be consumed for it can impossibly be
limited—as little as the extreme care and assiduity.

The engine is unique in its kind in this country, and of great value even
for the general progress of the art of the mechanicians in this country, be-
sides the services the coast survey will derive from it.

With reference to the appropriation to be proposed to Congress for the
coast survey for this session, I take the liberty to suggest the propriety that it
shall be again one hundred thousand dollars, which several of the later years
have proved to be exactly adequate to the proper and (in proportion to its
effect and success in the results), most economical amount of expenditures ;
though it must be considered that it will have to provide for two springs'



5 [11J

outfits of the going into the field of the surveying parties, and that the ex -
penses are of course increased by the whole amount required for the eagra"
ving and printing of the1 map of New York, &c. ; but on another side, the
nature of the field work will, it is hoped, allow some reduction in the
amount of expenses, and that at the time the appropriation will be made, a
small balance of the present appropriation may yet remain disposable.

Upon the standards of weight and measure.

My report of 6th April last upon the liquid capacity measures contains the
most essential account of the progress of these works, by presenting again a
full finished part of this important work, and such a one as, it is evident,
required the most delicate combination of elements of natural philosophy ia
its organization, and of most careful mechanical skill in its execution.

Since then the works for the balances intended for the State Govern-
ments have principally occupied the mechanical part of the establishment.
The final adjustment of the dry capacity measures of half bushels will, as I
have stated there, be begun as soon as the season will be favorable for it i
their mechanical execution is completed.

For any fuller information upon this subject, its history and general bear-
ing, if desired, I lake the liberty to refer to the account rendered to thft.
«ommittee to whom that report has been referred in the last session of Con-
gress.

PINEHILL STATION, New Jersey, Nov. 17,1842.
F. R. HASSLBR.



C O A S T S U R V E Y

APHIL 15, 1842.

Present : Mr. Cushing, Mr. Aycrigg.

. James Ferguson examined.

1. Question How long have, you been employed in the roast survey ?
Answer. Since 10th May, 1833.
2. Question. In what capacity ?
Answer. As n principal assistant ; one of the three principal assistants.
3. Quesliop. What particular part of the duty do you at present perform?
Answer. Making the secondary triangulation.
4. Question. Who makes the primary ?
Answer. Mr. Hassler.
5. Question. Is there any essential difference in the scientific principles

of the primary and l l io secondary triangulation ; and if so, what?
Answer. The primary requires an instrument of great power, and of

nicer graduation ; thero is no other difference. There is no difference in
the mathematical elements.

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

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

7. Question. If Mr. Massier should die, must the survey stop", for want
of any person in the survey, or in the country, to take it up and carry it on ?

Answer. No.
8. Question. Which has proceeded furthest in advance, the primary or

the secondary t r iangula t ion ?
Answer. The secondary. I add, that the secondary is necessarily im-

perfect, inasmuth as it depends on the primary for its verification.
0. Question. If the primary had preceded the secondary, might not the

latter have been verified as it proceeded ?
Answer. Certainly.
10. Question. Why has the primary been allowed to remain in arrears

of the secondary tr iangulation ?
Answer. I cannot say.
11. Question. Is not the secondary tr iangulation s u f l i c i e n i l y accurate for

all practical purposes in the publication of a map of the work so far as it
has gone ? s

Answer. У es ; for all practical purposes.
12. Question. From what point to what point on t lie coast have the

secondary tr iangulat ion and the hydrographical survey been completed ?
Answer. The secondary triangulation has been completed from Point

Judith, including the sound and both sides of Long Island, to Cape May,
covering both shores of New Jersey, and including the whole of the Dela-
ware on both sides ; and it also crosses the peninsula to the Chesapeake,
where il is now in progress, but not yet completed. I refer 10 the officers
engaged in the hydrographie»! work for answer as to that part of the
question.

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



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

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

Answer. Yes.
15. Question. Do you not in fact proceed.in the secondary triangulation

at present in the same manner as in the primary ? '
Answer. The only difference is the difference of the instruments.
16. Question. You have exhibited to the committee abstracts of the

whole work on the coast, from Point Judith to Cape May ; what objection
is there to the publication of those abstracts ?

Answer. The first objection is, that no base of verification has yet been
measured ; the second is, that we are uncertain as to the difference in any
meridian in this country and any in Europe, to a'minute and a half in
longitude ; and the third is, that we have not yet determined the ellipticity
of the earth.

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

Answer. Perhaps not ; but the superintendent w i l l of course take care
of his character a^ a man of science.

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

Answer. No.
19. Question. Has the character of the superintendent as a man of sci-

ence suffered by the publication of the charts of New Haven and Bridge-
port, and Newark bay ? • \
. Answer. No.

20. Question, ff not, what in jury would it do to his character as a man
of science to publish a chart of New York harbor?

Answer. None ; such л. map is now in the engraver's hands, for pub-
lication.

. 21. Question. W h a t in jury, by the publication of charts of the whole
coast, from Point J u d i t h tu th« Delaware ?.

Answer. If it weri! practicable, none.
22. Question. Do you furnish the points of observation to the sounding

parties yourselves?
Answer. They are ascertained by us, reported to Mr. Ilassler, and by

him furnished lo t ho sounding parties.
23. Question. Do you reduce your own observations?
Answer. Yes, ccr t i i in ly .
24. Question, Have you been engaged in Maryland in 1835?
Answer. No; l carne in Maryland in 1830.
25. .Question. Was any body elpo engaged in Maryland in 1835?
Answer. Only Mr. Ilassler, with Mr. James II. Alexander, as a mere

rcconnoissance.
26. Question. Has there been any di f f icul ty in procuring suitable points

for observation as far as the main triangulation has proceeded ?
Answer. Yes; since we entered the valley of the Delaware.
27. Question. Where first?



Answer. At Mount Rose, near Princeton, in New Jersey ; some in. open-
ing the line from Newiown; then at Wil low Grove and at Stony ДШ;
some difficulty i» connecting Mount Holly with tho point below ; a good deal
at Yards. These obsi ructions could not have occupied more than five months.

28. Question. When is it you propose to measure a base of verification ?
Answer. It is spoken of for this year.
29. Question. Why has it not been done sooner ?
Answer. The work has not been sufliciently advanced. It has been

thought desirable to obtain such a lino on the Chesapeake.
30. Question. What is the present condition of the place of the original

base line ?
Answer. I have not been there since 1830. Then the beach was con-

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

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

Answer. Yos; it, Would be about a mile.
32. Question. Why has not this difference, in the course of the ten years

since the rmfmplioii of the survey, been ascertained ?
Answer. I cannot answer that. We have observed eclipses of the sun»

We have rnado no other observations for the longitude.
33. Question. Have the observations thus made been reduced?
Answer. Yes, and calculated. I add, that, if we had considered it a

sine qua non to determine the longitude, tho tirno occupied in this way
might have rulu'ded the other work.

34. Question. But you have previously said that tho want of the determina-
tion of t l i i s fact wasoue of tho objections to publishing any part of the work.

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

35. Question. Is the absence of a bast3, of verification any insuperablo
objeftion to the publication of the work along Long Island sound ?

Answer. I think not I say no.
36. Question. Is tho survey engaged now in measuring an arc of a great

circle of the earth, with a view to ascertain its oll ipticity?
Answer. That w i l l be one result of tho survey, and a very important

one, in a scientific point of view.
37. Question. When will that result be reached ?
Answer. It should await the measurement of the base of verificai ion.
38. Question. Is it necessary to havo measured such an arc, and verified

the ollipticity of the earth, before it is possible to publish a map, for prac-
tical purposes of navigation, of Long Island sound ?

Answer. 1 t h i n k not.
39. Question. Where aro tho results of the work, so far as completou,

now kept ?
Answer. In the depot of the survey, at Washington.
-10. Question. Aro they in duplicate?
Answer. Some ; not all. The primary triangulation is all in duplicate.

Of the secondary, mine is not. As to the rest, I do not know.
41. Question. Of that which is in duplicate, are both parts kept at tho

depot ?
Answer. Yes.



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

: Answer. No ; it is not.
43. Question. If the results and other matters in the depot should be de-

;stroyed by fire, must not the work be done over again?
Answer. Yes. Precautions have been taken to enable the speedy re-

moval of the papers, if the building lake fire, by their being in cases on
the ground floor.

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

Answer. I do not know.
45. Question. Is all the work in such a stale that, if Mr.'Hassler should

aie suddenly, it may be used, and reduced or calculated immediately by
others?

Answer. Yes.
FUIDAV EVENING, Jlpril 15.

Examination of Mr. Ferguson continued.

Present: Mr, Gushing and Mr. Aycrigg.
[No-ru.—To make the evidence more distinct, from question No. 46 to question No. 74, It

muet be observed, that the statement after No. 74, (marked A,) the «tatomont murkcd "to be an-
nexed tu Mr. Fcrgunon'e evidence," and lhe ítatement marked "to be annexed tu Mr. Ferguson'«
testimony," together with the chart of Newark boy, referred to in question No. 46, were pre-
vented at the beginning of this meeting; the statements having been previously prepared, in
writing, by Mr. PergUHon, in answer to questione put to him by the committee at the prevloux
meeting.]

46. Question. Is there any substantial and adequate reason why the
mathematical elements of the worlc should not be published as parts of it
arc completed ?

Answer. No other but that it will require time to put ihem in order.
47. Question. At what time in each season do you take the field ?
Answer. This is stated in the schedule annexed, and marked A.
48. Question. There is shown by you a published chart of Newark bay,

purporting to be an extract from the United States coast survey ; is there
any meridian on-the map ? (Annexed, and marked B.)

Answer. No.
49. Question. Is the latitude or longitude of any part of it given ?
Ans\ver. No.
50. Question. What is the length of Newark bay, as stated in this map,

irom Shuter's island to the confluence of the Passaic and Hackensack
livers ?

Answer. It is, by the scale of the map, five miles and eighty-two-hun-
dredths. But the scale is an erroneous ono, and was not published or
verified by the superintendent. The actual distance between the two
pojnls specified is five miles and six hundred and twenty-three thousandths,
obtained by me by measuring on the original topographical map.

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

Answer. Itappears to be the same map, engraved from the name plae
аз В ; but thescale is different, and is at the same t ime erroneous. It seems
to be written ЪЪУЪТГ instead of Tir -j.̂ , or erroneous in the proportion of 2 to
1, or about that.

52. Question. If the chart of New York, or any part of the coast, be
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published, do you apprehend any dangerous error would be introduced by
map sellers?

Answer. If published without care, there would, undoubtedly.
53. Question. Is it considered judicious to suppress the results of the

survey, through fear that, if published, map sellers may make errors in
copying the maps for sale ?

Answer. No.
54. Question. Is the survey of any practical use, unless published ?
Answer. Yes ; in the experience acquired by tho officers of the navy and

others engaged on the survey. I am not aware of any other.
55. Question. Do you understand the proper uses of the survey to be

confined to the instruction thus acquired by the officers engaged in it?
Answer. No ; the uses are a knowledge of ihe coast for commerce and

navigation, and n communication of it by a publication of the maps.
56. Question. Can the survey be of any practical use to'the country at

large, without the publication of charts and maps ?
Answer. Certainly not.
57. Question. Where are the instruments used by you repaired ?
Answer. At different places, but generally at lho office of the survey

here.
5S. Question. Have you had any diff iculty in procuring repairs at other

places?
Answer. I have scarcely ever had occasion for repairs ; ï should think

not exceeding five dollars in amount since 1833, when I entered the sur-
vey. All my instruments are of European manufacture. They aire good
instruments.

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

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

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

Answer. I cannot say precisely. They aro carried on by Mr. Gerdcs,
Mr. Sands, Mr. lioyd, Mr. Dickens, and Mr. Wornor.

( i l . Question. Do the plane-table parties requiro much science ?
Answer. They require practical skill.
öS. Question. When a secondary triangulation precedes the primary, is it

not a second without a first?
Answer. Technically, it is.
(J3. Question. Is it not working wrong end foremost for a secondary to

precede a primary triangulation ?
Answer. I think not, because the secondary loses none of its accuracy by

the primary following it.
64. Question. Can you ascertain what the errors of the secondary are

Jiitil you have the primary?
Answer. No.
65. Question. How are your distances measured?
Answer, In French metres. It is not tho standard of the country, but it

is the standard best authenticated, and best known in geodetic operations.
Our standard is tho English yard. The foot is the most common measure
used in this country, both for scientific and practical purposes.
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66. Question. Is the metre in common use in this country in any way ?

'Answer. No.
67. Question. Is it not as easy to convert yard measure into metres as

metre measure into yards ?
Answer. It is the same thing.
68. Question. In that case, what benefit is there in having the work of

the survey in metres ?
Answer. None but what I have given before.
69. Question. What is the standard used in the English survey ?
Answer. Either the English yard or foot.
70. Question. What is the object of the proposed second base l ine?
Answer. To verify the work.
71. Question. Cannot the work proceed north and south at the same

lime ?
Answer. Not at present, without a larger appropriation and more per-

sons ; at least, that is my opinion.
72. Question. Have you a general knowledge of the configuration of the

coast ?
Answer. Yes, to Cape Henry.
73. Question. On what part of the coast, north or south, can the work

Ъе carried on most easily ?
Answer. At the north, by reason of the nature of the coast.
74. Question. Of, ho w many points on the coast has the survey ascer-

tained the latitude and longitude ?
Answer. I. should think my own points were five hundred; and, alto-

gether, a thousand.

Year.

183.3
1834
1835
1836
1837
1S38
1839
1840*
1841

A.

Tim» of taking field.

May 10
February 20 - -
Apri l 6
May 1
.April 25
May 20
April 15
June 16
February 15 -

Ti

Dece
Dece
Jan u
Dece
Nov
Novi
Nov
Dece
Dece

Time of going home.

January 10, 1836.

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

•This year I wa« detained longer from field work, to calculate triangles necessary fer the map
of Now York.



of stations mltde in each}

In 1833 - - . - - - 84
In 1834 - - - - - 64
I n 1835 . . . . . 2 6
I n 1836 - - - - - 2 8
In 1837 - - - - - . 13
111 183S - - - - 10
I n 1839 - - - - - 1 5
In 1840 - - - - - 10
In 1841 - - - - 7

203

[To be nmiexcd to Mr. 1'Vrgneon'u evidence.]

To the question of the committee, " What is iho distance between
Shuter's island a«d the point at the confluence of the Passaic and Hack-
ensack rivers, und what the mean width of the bay of Newark ?" Mr.
Ferguson answers :,

That the distance between the above points is 5.623 statute miles, and
the mean width of the bay of Newark 1.37 mile.

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

To the question of the committee, "How many points were determined
in 1833 in the main triangulation, and what distance were they apart ;
Avhat extent of country did they cover ; what number in 1834, 1835, 1836,
1837, 1838, 1839, 1840, and 18-11; und what extent of country do they
cover?" Mr.,Ferguson answers :

That the part of the question as to the distances " apart?' is answered
by giving, in the following schedule, the length of tho longest and shortest-
lines of the survey each year ; (hat it is diiiicull to divide the works of
successive years from each other; and that the computations are given in
gross in square statute miles, presuming that the committee merely wished
ail approximate and comparable estimate.
In 1833, length of longest l ine, miles - 41.3) Square miles cover-

length of shortest line, miles - 7.2 5 ed, 1,350
In 183'1, 1835, and 1836, though other stations wen;

occupied, the primary triangulation did not
cover any «'idditional space.

In 1837, length of longest line, miles - 20.69 >c , ... ' _,„
' . length of shortest line, miles - 8>73 ^qnare miles, 318

In 1838, length of longest line, miles - 38.41 ? c , „„ .„lu«, -inn
length of shortest line, miles ' 23.29 $ S9uare mllos' 30°

In 1839, length of longest line, miles - 31.00 ?c „„ •,„ . п-л

len|ih of shonist line, miles - 10.93 \ Sclmrc miles'1'070

In 1840, length of longest line, miles - J8.51 ) Sanare miles 20»
length of shortest line, miles - 12.30$ bquaro mUCS' 8°9
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In 1841, length gyflfijpst Нов, miles . - 31.02 ? g ., 33

lengtja olilJPnest line, miles - 17.075 4 _J ь

Square щПев covered by whole primary triangulation - 3,577

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

[To be annexed to Mr. Ferguson'» le.elimony.]

1833—Buttermilk. Harrow.
Round. 1838—Weasel.
Bald. Springfield.
Tashua. 1839—Beacon Hill.
Mount Carmcl. Disborough.
Ruland. Stony Hill.
West Hills. Mount Rose.

1834—Base measured. Newtown.
1835—Reconnoissance in Maryland. Willow Grove.
1836—West Hills. 1840—Willow Grove.»
1857—Ruland. Moun.t Holly.

East base. 1841—Yard.
West base.

Upon the examinafájn of Mr. Ferguson.

The captious questions 5 till 10, inclusive, could of course not elicit any
thing; the answers prove it.

Answer to question 11. Mr. Ferguson mistakes.
The answer to 13 would be best calculated over again, as the result in-

dicated needs verification. „
Answer to question 15 enters under the same predicament asfrom 5 to 10.
Answer to question 16 is very right ; but answer to 17 subjects it to a

personal modification, which it ought not to do, as the principle in itself is
fully decisive ; lhe question itself is badly styled.

Question 18 is grounded upon the bad turn in which question 17 had
been placed; thenco the 19th and 20th are of no value.

Questions 21 and 33, It is well known: that not all can be done at once;,
the work has always been carried on with the full celerity which the dis-
posable means allowed.

:From all the questions 22 till 27, the committee could in no way expect
any valuable information.

Answer to 28. I thought Mr. Ferguson knew better.
Question 30. The caro of the base-line monuments is given into specia

instruction to the light-house keeper of Fire IslarM beach, by the collector

* The station of Willow Grovo wns occupied both in 1830 and 1810.
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of New York ; when I was .there last, only in one place^near two-thirds of
the line, the water had washed in, as far as to go across the measured
line/at high water, but the line is fully secure.

Answer to 35 is up t sufficiently reflected and cleared up, because, for a
part of the dislrict in question, work is actually in doing, while it is proper>
in good principle, to go on only gradually to further distances.

Question 30 shows again great anxiety, lest the coast survey might lead
to an honorable scientific result ; alter this, the questions until up to 43 are
evidently useless.

To question 42 an answer might bo given, speaking very much for thß
safety of the coast survey office agaiiibt fire, which I told to a member of
the committee.

The rest o f t h a t 1st examination is trashing straw.
Question -1C to 52, inclusive, arc void in all possible respects.
Question 53 must be discussed again here, as it seems it is insisted u'pou

by the committee: that the money of the nation shall be spent for the bene-
fit of chart sellers, and the public confidence in the work, therefore the st-
airily of í he utility »fits, results, be thrown in lho wind.

A proper organization of this subject will bo proposed in due lime, when
the slate of lhe work will dictate the regular series of publications, it is of
no use to speak now nearer upon it, than to stale : that if no regular order
and arrangement is made in this respect, the maps which may be given
out will he vil/ßea.

The questions 54 to 56, inclusive, are miscarried catches.
Questions 57 and 58 appear to have been dictated by an instrument ma-

ker out of work, for they cannot serve the work in any way.
Questions 59, 60, Gl, (Í2, 63, 64, 65, Co, and 67, prove tha t the commit-

tee was fatigued in inventing questions, and had thrown itself into a vi-
cious circle, which Mr. Ferguson ultimately solved, in the answer to ques-
tion 68, by referring back to what ho had said before.

The answers to questions 69 till 74 must have been highly instructive
for the committee, as they oiler much field for speculation without bottom.
The discussion upon the Newark bay map, requested so minutely from,
Mr.,Ferguson, shows evidently a high degree о С research upon mathemati-
cal accuracy, «ud similar subjects, which exceeds itself again, when it come»
to determine the square miles covered by triangles who have but three cor-
ners, as well explained at the end of (ho art icle.

K. R. HASSLEU.
WASHINGTON CITY, January, 1843.

Fm DAY EVENING, rfpril 15, 1842.

Present: Mr. drilling, Mr. Aycrigg.

Examination of Mr. Blunt.

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

Answer. None, when they are in sufficiently complete state to bo use-
ful to navigators.
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2. .Question. Is any part of the survey sufficiently complete for that nowf
Answer. Yes.
3. Question. How much ?
Answer. New York harbor is being reduced for the engravers. Long

Island sound is capable of being reduced from Point Judith to New York.
The outer coast is already complete, so far as expressed, from Montauk
point to Great Egg Harbor, 1 believe, with exception of off-shore soundings.

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

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

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

Answer. Yes.
G. Question. Do they publish results as soon as ascertained ?
Answer. They are published in sheets so soon as completed, to be use-

ful to navigation.
7. Question. Can copies or information be obtained by individuals ?
Answer. Yes ; I have known copies to be obtained repeatedly for my

brother, who is a chart seller •, as from the Thunder and from the Blossom.
8. Question. Does the hydrographical office in England derive any

profit from the sale of the charts ? •
Answer. I think JË200 or £300 per annum. The charts are published

tinder the direction of lhe Admiralty, with the seal of the Admiralty to au-
thenticate them.

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

Answer. Captain Beaufort ofl'ered to give me personally any informa-
tion I desired. This was when I was a private individual, before being
connected with the survey.

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

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

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

Answer. No.
12.' Question. How do you propose to survey the coast of Virginia ?
Answer. By carrying a series of triangles down the Chesapeake bay,and

by extending them up or down the valleys of the rivers, as circumstances
will allow.

13. Question. What natural elevations have you in lower Virginia?
Answer. None of any consequence.
14. Question. What do you propose to use as a substitute ?
Answer. Artificial elevations and signals.
15. Question. In what way do you propose to triangulate the region of

Dismal Swamp, and similar regions of country ?
Answer. I have no knowledge in regard to that region.
16. Question. Are we not greatly deficient in knowledge of soundingg

in Buzzard's bay, Nantucket shoals, Cape Cod, and Massachusetts bay ?
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Answer.' Yes. «•

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

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

18. Question. What amount of work or repairs havo yon had done in
the office here to instruments?

Answer. Nothing bat. the mount ing of one telescope, which came from
Europe without a stand. I have had no difficulty in obtaining repairs
elsewhere, if »erded.

19. Question. Should you think il necessary to have a. mechanician with
you in the field ?

Answer. To measure the base line it might be desirable; not otherwise.
20. Question. Was any copper imported for the engraving from Vienna ?
Answer. Yes.
21. Question. Was i tn sod?
Answer. No.
22. Question. Why not?
Answer. It was not considered suitable.
23. Question. Can good copper for engraving be procured in this country?
Answer. Yes.
24. Question. Have you'had any practice as an engraver ?
Answer. Yes.
25. Question. Can impressions be taken from u plate in an unfinished

state, to show the progress of the work?
Answer. Yes.
26. Question. Can impressions be taken from the plates now engraving

iu the survey ?
Answer. Yes, without injury to them.
27. Question. How long will it take to furnish the eight plates of the-

harbor of Now York, will» tho present force, at the' rale it now goes on ?
Answer. I cannot state by conjecture. I should think about three years.
2S. Question. Is it not possible to have the work done accurately and1

more rapidly than at present, if more hands wore put on the work?
Answer. Yes.
29. Question. Is it necessary to have u workshop for the repair of in-

struments at the office ?
Answer. I am not able to say. There are some instruments for which

it is convenient. '
30. Question. In what timo could the New York map be finished ?
Answer. There might bo an engraver for each plate.
31. Question. Of what uso are the plane tables, so far as regards navi-

gation ?
Answer. I do not consider it of any use to extend the survey uny further

back than the slope of the hills at the head of navigation.
32. Question. Are the plane tables further back ?
Answer. I do not know how far back. I presume they are.
33. Question. What is the signification of tho words "primary triangu-

lation?"
Answer. They signify the main series of triangles on which any work to

be surveyed is based, extending as far as possible throughout the work.



3l. Question. What is a secondary triangulation ?
Answer, It is a series commenced within the primary triangles, extend-

ing in whole or in part through the same, and dependent on the primary-
series.

3tf. Question. Is it possible for a series of secondary triangles to exist
Where there are no primary ones ?

Answer. No.
36. Question. Is not the use of secondary triangles for plane-table parties

to furnish detailed points ?
Answer. Yes.
37. Question. If in any work there bo but one series of triangles, doe»

any such fact exist as primary and secondary ?
Answer. No.
38. Question. When yon commenced, was not the secondary triangula-

tion intended to be, as the name imports, secondary to and within a primary
triangulation ?

Answer. Yes.
39. Question. Is it so now ?
Answer. East of New Haven I have extended a main triangulation U>

Newport, and filled up the same with a secondary series of triangles.
40. Question. Is the main triangulation determined by Mr. Hassler, and

ending at Yards and Mount Holly, of the saine nature as the main or as
the secondary triangulation by you, east of New Haven ?

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

Remarks upon the testimony of Mr. Blunt.

Answer lo third question. I should have expected Mr. Blunt belter in-
formed upon the scientific requisites, to admit iairly publications of map»
of'an extent of coast, than he shows, by this answer. The extent of coast
cannot honestly be published before the system of primary triangulation,
is positively enclosed between two bases, filled with the main triangu-
lation between them, because this is absolute requisite of the proper loca-
tion.

The individual maps of bays &c., are all that can bo given to the public
with propriety, upon special call, as has always been done hitherto, in any
of the parts of the country actually enclosed in a finished system.

Answer to sixth queation. In England they have the main triangula-
tion before them fully executed, since before, the end of last century*,
they can therefore work in any place, grounding npon that part which is
near to any harbor, bay, &c., and are enabled by lhat to give it to the pub-
lic by piecemeal, which is not allowable, where the triangulation is nof
made beforehand. It will, besides, be found: that this piecemeal commu-
nication is all, and the full coast map / wish yet to see!

Answer to questions seventh and eighth. These show evidently that in
England, а-ч properly due, the authentic maps of the survey are not de-
livered over to chart sellers,b\\\. that they must, as proper, purchase them

from the office, and that is the only howat -way of doing. Mr. lllunt, who
gives the answer, is the head of the firm of Edmund Sf G. W. Blunt f
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chart sellers, in New York. Why he does deny his partnership is for him
10 answer.

Answer to eleventh question. Is properly answered by a flat: ко.
Questions twelve, thirteen, fourteen, fifteen, sixteen, and seventeen, are

viseless, being, as prospective, without any principles, and ill placed, as
proves all this.

Answer to questions eighteen and twenty-nine. It is evidently not to be
asked the partner of a seamens' instruments repairing shop any question
about a part of the coast survey establishment, so indispensable fora work
of the extent of the coast survey, as thö establishment to keep tho instru-
ments in constant good order, and make such works as I must require for
my own use. No man can judge upon the full extent of the value ofthat
establishment out myself. From a rival who expected to have these works
as an accessory, of right, to his share, there could be no expectation of an
appropriated answer.

Question nineteen. Shows the ignorance of tho questioner and answer.
Answer to question twenty-three. It is well known to the person answer-

ing, that the copperplates can be procured in this country, but that they
are imported from abroad, the importers often putting their own names
upon the plates, as he offered it to me himself. The actual state of things
I have explained elsewhere ; the full truth is withheld.

Answer to question thirl}/. Shows the ignorance of the man who can
suy that there could be an engraver to each plate. If he know the very
first principles of the organization of an engraving establishment, he .would
state that the work must be distributed according to its kind, as done in the
survey, and each kind of work, of each plate, to pass through the compe-
tent hand purposely engaged for it, and not each plate a man, as little as
the same assistant makes the secondary triangulation, the plane table, and
lhe soundings, in the same quarter. How the plates are distributed I have
stated elsewhere.

Answer to questions thirlij-onc and thirty-two. It is expected that, upon
such subjects, the direction of the superintendent, who oversees the whole
extent of the work, deserves more attention than that of an assistant, who
sees, of course, distinctly only within his limits.

Answer to question thirty five. The simple no says nothing. Mr. Blunt
ought to have been suffered to explain, as I doubt not he would be able,
that the secondary triangulations are allowable to be extended as well '
within as without the main triangulation, to a certain limit, with the same
certainty, and that, therefore, in both cases, the main triangulation is
equally the guide of the secondary.

Answer to questions thirty-six, thirty-seven thirty-eight, thirty-nine*
and forty. All this is so asked, and so answered, as to bring out no proper
information; it stands slant ; as it refers to the further prosecution and or-
ganization of the work, it is entirely out of place to enter into any expla-
nation prospectively.

F. R. HASSLER.
WASHINGTON Crrv, January 1843.
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Arnifc 30, JS42.

Present ; Mr. Gushing, Mr. Aycrigg,

Kxamination of Captain Swiff.

.1. Question, Arc you employed in the coast survey ; and if so, in what
capacity, and since what time ?
. Answer. As an assistant, since 4th Apri l , 1S33. I am also the disburs-

ing agent, since about 2d July, in the same year.
2. Question, Will you furnish to th« committee an exhibit of the ex-

penditure on the survey for the, years 1S41 und 1842 ; say of the- appro-
priation of March, 1841, classifying the same s o u s to show the amount
expended on tho maritime, and the amount on the land part of the work ;
the amount on the primary and secondary t r iangulat ion, and on the piano
tables; the amount for salaries, and lor expenditure at the bureau; and in tho
same way of any.and all other convenient ly specified classes of expendi-
ture?

Answer. The answer is annexed in the papers marked A 1 and A 2.
У. Question. Wi l l you furnish to the coumiiltuo a copy of a printed

pamphlet on the coast survey, distr ibuted u m o n g t h u members of (ho House
in February last ?

Answer, The .pamphlet is annexed, (marked JJ )
4. Question. Is there any sutlicieut reason for suppressing or omitting'

to publish the results of tho survey as i l i u s far ascertained, and as thu
same may continm; to hu obtained ?

.Answer. No, I think not.
5. Question. May not maps of specific completou parts of the survey

be published, while tho work is in progress ом other parts of the coast ?
Answer. Yes.
C. Question. Of how largo'a part of t in; const is the survey now so far

completed that such maps might be publish«! ?
Answer. The whole of Long island sound, i n c l u d i n g both sides of Long

Island, New York harbor, and a port ion of the northern part of New
Jersey, coast und interior.

7. Question. Might not the soundings, postilion of headlands, and the
like, of all so much of the coast, bo now published ?

Answer. Yes.
8. Question.. Is there any suf f ic ient ruusun for withholding from Congress

the mathematical elements of t in; s u r v e y , so far as completed ?
Answer. No.
9. Question. In whose possession arc those facts and data at this t ime ?
Answer. They aro at the ollice in Washington, so far as completed, and

except so far as parts of the work now in progress aro. in tho hands of the
assistants.

10.: Question. Are there duplicates of lho observations, measurements,
ana other unpublished elements of the survey ?

Answer. There arc of parts, but. I th ink not of tho whole.
11. Question. Arc (hu elements of the. busu line, and of other primary

and essential parts of tho work, in such form and situation as to be secure
from loss by fire or otherwise, and bo capable of being handed over to nnd
understood by any competent successor of Mr. IIassier?
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Answor. All this is in duplicate in the office, accessible to the assistants,
and susceptible of being understood and used by them. No part of t hi»
has been published except the final result of the base measurement. The
details have not been published. The papers are subject to the hazard
of fire ; but not more so, and perhaps less, than in somo other buildings iu
Washington.

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

Answor. No.
13. Question. Would not this be proper, to guard against accidents ?
Answer. It certainly would add to the security.
14. Question. In what way are the principal duties of the survey subdi-

vided between the superintendent and his assistants ?
Answer. The duties of Mr. Hassler, in addition to the general supervi-

sion of the work, are the main triangulation, whi le t ho assistants are1 em-
ployed in the secondary triangulation and detailed surveys.

15. Question. Is the main triangulation in arrears of the secondary ; and
if so, why ?

Answer. It is. I am not aware of the reason, except the illness of Mr.
Hassler, and his inabi l i ty to do it, caused thereby.

16. Question. Cannot that work be performed by one of his assistants?
Answer. Yes.
17. Question. How long has Mr. Hassler been so ill as not to be able to

attend to that work ?
Answer. It was in October of last year that he boct iu iL ' i l l . He was also-

ill the preceding year, in September.
18. Question. What prevented his taking the field and performing the

•work in the spring and summer of those two years?
Answer. I am unable to say.
19. Question. What sum is allowed to Mr. Hassler, annually, for ex-

panses, exclusive of compensation ?
Answer. Salary 83,000, and expenses $3,000.
20. Question. For what expenses is this S.4,000 di-signed ? Is it for per-

sonal expenses ?
Answer. I suppose it is the expenses of living.
21. Question. Is he paid for other expenses when ho goe* into the field ?
Answer. He is furnished with on instrument carriage and horses for the

instruments and himself, and a baggage wagon besides, for instruments, at
the public expense.

22. Question. Is it the same carriage which ho is accustomed to use iu
Washington ?

Answer. Yes.
23. Question. Arc horses and men paid at tin; public expense for the car-

riage and wagon through the year ?
Answer. Yes ; four horses, one permanent driver, and one other man,

who also assists about the office.
24. Question. Please to specify, in the answer to the 2d question, the

whole of the expenditure's on those carriages, horses, und meu, as aro of the
classea of expenditures therein referred to.

Answer. It is contained in the paper annexed, and marked A.
25. Question. Whnt aro lho precise duties performed by Mr. Hasslct

during the chief part of the year, in which ho remains at Washington ?
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The weights and measure*, and the computation of his own

£el<J wprk^andoccasional general computation.
2,6. Question. Do not the assistants reduce and compute their own work ?
Answer. Yes.

SATURDAY, May 13.

Present : Mr. Mallory, Mr. Cushing.

Continuation of (he examination of Captain Swift.

27. Question. Do you wish to add any explanation to the papers now
produced in answer to the 1st question, and marked A 1 and Л 2 ?

Answer. In comparing lhe accounts in the papers marked A 1 and A 2,
and in the printed sheet B, there is a discrepancy in the sums, assigned to
the secondary triangulation and plane-table parties, respectively. The
manuscript (marked A1 and A 2) is the later and correct statement, the state-
ment in В being an approximate estimate, made up before the complete
settlement of the accounts.

88. Question. Does the whole amount expended pass through your hands,
and how is it drawn from the Treasury, and on what vouchers paid?

Answer. AU the expenditure for work on shore passes through my
hands, also the per diem allowance of the officers on board the vessels, and
the extra compensation of the lieutenant commandant ; but the other pay-
ments, in the hydrographical part of the work, do not pass through my hands,
being made by.the commander of the vessels. The money expended by
me is received by me from the Treasury, on requisition made by me on the
Department. All the disbursements, except4 for salaries, &c., fixed at the
Treasury Deparlment, are made under the authority of Mr. Hassler,

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

Answer. The assistant in charge of each party, subject to the conirol of
the disbursing officer.

30. Question. Who appoints the persons employed in the survey?
Answer. Mr. Hassler.
31. Question. Who fixes their compensation ?
Answer. If below $l',000, Mr. Hassler; if .more, it is referred to the De-

partment. Such is the practice, so far as I know.
32. Question, Is it necessary to have an instrument maker's shop in thb

survey ?
Answer. I think it is both economical and convenient. An amount of

work was done there the last year fully equal to the cost of maintaining
the shop.

33. Question. Cannot some portion of the topography of the survey be
•dispensed with without detriment to the hydrographie part of the work.?

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

34. Question. What, then, is it useful for ?
Answer. I do not know any thing, except that it contributes to a more

•exact knowledge of the topography of the country adjacent to the coast.



Statement of the expenditufes inade.fpr Jthf. survey ;<j/;f А^
United States, etnd for. engraving the chart of /Ae A«»'
fork, during the. year 1841 and apart of. 1B42.

Amount expended by Captain W. H. Swift,
from 1st January, 1841, to 31st December,
1841 - - - * - $80,639 13

Amount expended by Commander Thomas
R. Gedney, 17th May, 1841, to 31st' March,
1842 ï - - - - - 9,162 48

Amount expended by Lieut. Commandant
Geo. S.Blake, llth March, 1841, to 28th
February, 1842 - - - - 4,766 77

-- — g94'568

Details of the expenditures.

For the main triangulation, including the com-
pensation of the. superintendent, the heliotro-
pers, and hands employed therein, and all in-
cidental expenses, except horses-, wagons,
and harness, and repairs, of .same,- and pay
and subsistence of driver - - $9,289 87

For horse keeping, (4 horses,) repairs of one in-
strument carriage, one wagon, harness, and pay
and subsistence of driver - • ' . . . . . . 1,445 98

- $10,73585
For the secondary triangulation, including the

compensation of the assistants, heliotropere,and
hands employed therein, and all incidental ex-
penses, except horses and wagons, harness, and
repairs of ditto - - - - 80,656.14

For horses, Horse keeping, repairs of wagons, and
harness, pay and subsistence of 2 drivers, (3
wagons and 5 horses) - - - 2,160-74 .,

.— — , - 28,81;в(88
For the. plane-table surveys, including the com-

pensation of the assistants and the hands em- .
ployed therein, and all incidental expenses - 17,818 8ft

For the hydrographie surveys: Amount paid by
Capt Swift to the naval assistants, for the au-

. thorized allowance of 8687 per annum to the'
lieut, commandants, and of $1 per day to the
lieutenants and passed midshipmen - 8,644 94

For amount paid by Commander T. R. Gedney,
from 17th May, 1841, to 31st March ,1842, for
repairs of 2 vessels, sails, boats, pilotage, and
incidental expensos,, (Washington and. Jersey) . 9,168 42

For amount paid by Lient. Com't G. S. Blake,
for same from 1 Hh March, 1841, to February
88, 1842, (schooners Gallatin and Nautilus). - 4,766 77

'— - - à »8,671 13
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For expenses of the coast survey offifce, including rent, fuel,
., Mght8,"and attendance - - - - - 1,909 17

, Fpjréjífieiiees of the instrurtíeht maker's shop, including the
com'pehsation of the persons employed therein, and the cost
of tools and materials purchased for same - - 2,318 11

For compensation and expenses of the persons (nhployed'ih ' ;

engraving the chart of the harbor of New York - - :2j011 !4
For the general expenses of the work, including the compen-

sation of all assistanls and others not embraced in the pre-
ceding schedule, and all purchases and expenditures not
specified in same - ' - . - - - 14,900 7.5

94,568 33

W. II. SWIFT,
Disbursing Officer Coast Survey.

• WASHINGTON, May 4, 1842.

To Captain Swift's examination.

To questions 4 and 5, the answer does not enough distinguish between
the difierent state of the different parts of the work. Bays, harbors,
&c., single detached parts may be given out, like detailed plans of country,
disconnected with the general work of the map ; buti t is positive destruc-
tion of the work to publish extents of the coast before a fiill'sys'om between
two bases, and two astronomical main stations, at considerable distance,
is completed and joined by the main triangulation.

Questions 6, 7, and 8, are entirely erroneous in their application. The
reports contain all that is proper to bo published ; nothing proper to pub-
lish is withheld.

Questions 12 and 13. There is so much of economy spoken, and still in
this an expense is proposed, entirely useless, and in many respects improper,
on account of bad consequences, that might corne from it, without-'giving
means to increase lhe work.

Answer to 14, Forgets entirely that there is a scientific part in the work,
"which cannot be made wi thou t work, and which I attend to; that it is
found valuable by men of science, is published by them, and even can bo
witnessed.

Answer to 15-and 16. Notwithstanding I was sick at yards, 1never
missed a single, observation possible ; Captain Swift was 'not then present
at (he staiion,,(Yards.)

Answer to is. I was the two years kept from going out by reports-asked,*
standards finishing, &c. •

Answer to '33. The qnestiori being made only as a catch, it ought to
haro'been remarked : that, without t he topography to u certain-distance,
it would, in many cases, not be possible to determine upon which rsrde of
lhe lines there lies water or land ; the distance to Which the topography
must go cannot otherwise but be left to the operator. It is positive 'non-
sense only to neat that subject ; in modern science and surveys'it is >well
known what is meant ; only the sea-charts of the lowest grade'oi former
times are without topography.



.Noya.-— The publication questione should also be an»we«ed frçm
sido that all persons engaged in the coast survey are actually ernpJay.<s.<H
and that if more should be published, more men would have to be Ap-
pointed, or other actual survBy_ work muet be neglected far it,;aSít|j0íappj-o-
priation is a determined quantity, within which the work is to be done.

It is well known that of all the coast-survey and wejght and measure
works, not even the slightest тецпз existed, and thatwhen attempted in aijy
other way, but by me, it always signally/«»'/«/. No.w where ia the justice
and reason to disbelieve my organization, and statements, and to suffer to
be guided by imperfect knowledge, but can really any good come out of
euch a course ?

F. R. HASSLER.
WASHINGTON С ITT, January, 1843.

MAY 2, 1843.

Present: Mr. Cushing, Mr. Aycrigg.

Examination of Capluin Thomas R. Gedney.

b Question. Are you ;an officer of the navy ?
Answer. Yes. ,. • .
и. Question. Arc you now employed in the coast survey; aud iLsOj

since what time and in what capacity ?
Answer. I have been employed in it since October, 1334, in charge of

one of the hydrographical parties.
3. Question. How innny of such parties are there?
Answer. Two. Tho other is commanded by Lieutenant Blake.
4. Question. How many persons, and what vessel or vessels, aje лт*

ployed in your party ?
Answer. Last year I had two vessels, the schooner Jersey and the brig

•Washington, with, I think, fourteen oflicersj all told ; aud, I believe, thirty-
two seamen and forty-four boys. This amount of force was necessary.

5. Question. What surveys have you made since October, 1834?
Answer. I have been engaged in making soundings. I commenced ill

Fire Island buy in 1834; then ;the outer coast of Long Island, in lS35. from
Fire island to near New York ; then the harbor and .bay of New-Yorki
and to Montauk point, along the outer coast of Long Island, in part of 1835
and in 1836 and 1837; in 1838 and 1839, from Fisher's island'to Block
island and Point Judith ; in 1840 and 1541, on the coast of Now Jersey, as
far as Egg Harbor. These soundings include also all the inland navigation,
from Fire island to Egg Harbor. In addition to this, in 1841; I performed
a,piece of detached work between Capo Henlopen and Cape May.

6. Question. Have you completed the soundings along the whole extent
of coast from Point Judith to Egg Harbor ?

•Answer. Yes.
7. Question. Are those saufldingty «s verified by you, in a condition, to be

published?
Answer. Yes.
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• 8. Question. Do you make any astronomical or other observations on
the coast ?

Answer. No, except so far as may be needful to keep my own time.
9. Question. Have any views of the coast been taken by you or from

your vessels?
Answer. Yes. Mr. Farley has taken a panoramic view of the whole of

Long Island and of oil the light-houses wherever I have sounded. We
have taken no other views, except of the entrance of the now channel in
New York harbor.

10. Question. Is the coast of Long Island an easy or a difficult one ?
Answer. I think it an easy one myself.
11. Question. What is the chief occasion of wrecks on Long Island?
Answer. When vessels are running in, and are caught by a heavy south-

easter, it is difficult to get out, from the trending of the two coasts of Long
Island and of New Jersey, and the current setting from New Jersey coast,
by reason of which vessels, being thus embayed, arc apt to be driven on
shore.

12. Question. Have you sounded Jamaica bay ?
Answer. Yes, in 1835.
13. Question. What depth of water did you carry into that bay ?
Answer. Six feet at low water, eleven and a half at high water, in com-

mon tides. At the present tune, the depth at low water is seventeen feet.
14. Question. Would not the knowledge of the actual depth of the water

in the channel leading into Jamaica bay be useful to a vessel which was
«nable to claw off the coast ?

Answer. Yes; it might preserve a vessel from being stranded.
15. Question. What amount of repairs of instruments have you had

done at the office of the coast survey ?
Answer. I cannot, say.
16. Question. Have you had other repairs done elsewhere ; and if so, by

whom, and to what amount ?
Answer. I have had repairs done for our, or my, party, the last year, to

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

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

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

18. Question. Please to describe your mode of proceeding in this re-
spect.

Answer. I have three officers on shore, at three different stations, with
a sextant and a watch each, and a boy with a spyglass also to each station.
'I inen am anchored or lying to off shore in my vessel. I make a signal
in the morning, when I get under way, to commence work, I knowing that
the men are at their stations by their hoisting a signal flag for that pur-
•pbse. I commence by running up a signal ; so soon as the signal starts
from the mast head, the officers on the shore measure the angle between
the brig and one of the stations, and the officers on boaid the brig, two of
Uiem, then measure each of them an angle between the stations on shore,
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so as to give in all five angles; each officer, as well on shore as on board,
marking the time, to see that they agree'. Meanwhile I am taking my
soundings, on the change of which the signals aro repeated and new angles
taken as before. In these observations I consider the vessel as a fixed
point. This system of operation I have been able to carry out as far as
twelve or fourteen miles seawards, which is the greatest distance I have
gone. I can see the land inland about ten or twelve miles from the shore,
along that part of the coast sounded by me ; but if the land were higher
the distance seen would be much greater.

19. •Question. Did you sound tho now channel, commonly called Ged-
ney's channel ?

Answer. Yes.
20. Question. Would you have been able, with the ordinary facilities

for sounding, to ascertain that channel, without the previous triangulation
of the ceast ?

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

21. Question. Is the knowledge of that channel of great importance to
the shipping of Now York?

Answer. I think it is.
22. Question. Could not a master of a vessel, when employed olF tho

harbor of New York, with such information us a good chart of the harbor
would furnish, run his vessel in with lolerablu safe.ty by that channel ?

Answer. Yes.
23. Question. Do you know any reason why a chart of that channel

has not been published ?
Answer. I do not know any, unless it bo that it was not ready. Mr.

Ilassler has charge o f tha t ; I have not.
24. Question. When did you sound o n l l h a t channel?
Answer. lu 18ÍÍ5.
25. Question. Is not the channel as good now as when you first sound-

ed it ?
Answer. Yes; I sounded it again last year, for the purpose of ascertain-

ing the fact, and found it. so.
26. Question. Is the line of the coast, where examined by you, fixed or

subject to change ?
Answer. The beach itself, at the mouth ol' small inlqts, is subject to

change, with severe gubs of wind.
27. Question. Is the topography of the country within tho coast of any

importance to navigators?
Answer. It is not, except for four or five miles, or where there is any

remarkable eminence or other object inland.
28. Question. Is it customary to lay down thu topography of the coun-

try on the charts of navigators ? . /
Answer. I have never seen it in any charts except of islands. In charts

of tho West India and other islands it is sometimes given ; but in those
cases it is not necessary for purposes of navigation.

2!). How long do you continue sounding, one year with another?
Answer. I generally commence in May, and leave oft' early m No-

vember.
30. Question. Arc you able lo keep up with the triangulation?
Answer. Yes ; and I have-bcen in advance of the plane-table parties.



31. Question. Are the plane-tfible parties necessary to tho soundings?
Atteler. Yes.
32. Question. If yon had occasion to sound at a greater distance from

the shore than 12 or 14 miles, how would yon proceed?
Answer. I should employ small vessels, anchoring them to serve as fixed

points; or it might be done by means of chronometers, starting from some
given'or known point.

33. Question. What proportion of the year, and of the day in each year,
have you been able to make your observations, and carry on the work?

Answer. The answer to this question is annexed in paper marked A.
34. Question. Have not your operations along the coast either corrected

errors in printed charts or added many new and more complete sound-
ings to those heretofore published in any chart?

Answer. I believe they havo.
35. Question. Do you know any reason why the soundings taken by

you should not be published ?
Answer. I do not.

Commander Gedney's examination.

To questions 7 and 20, 35. How can soundings be published, without
their locations being determined ? This location is done by the land opera-
tion, therefore the question is captious and futile.

Question 11. These currents are complicated, and variable ; they require
therefore probably s t i l l more investigation.

Question 16. The often-repeated question about the instrument maker's
room or shop, in the coast survey office, w.hich is so evidently indispensa-
ble, for the daily wants of keeping all instruments in order, and where all
the plane table instruments, and similar, are made new, shows rather a pro-
pensity to delay, than to advance, the work, which by it gets independent
from all waiting for the convenience of extraneous artists, and which so
often already has saved importation from Europe.

Questions 23, 24, and 25, are well answered, but it is known publicly
that the general map was engraving when the questions were asked, and
that two Special maps for special purposes had been delivered for the use
of public oifices.

Questions 27 arid 28! Commander Gedney mistakes his answer, as the
French atlas in the office proves the contrary, and the works of the coast
survey must not be governed by the bad precedent of charts made only for
sale.

Question 3Ù. The keeping together of the topographical and hydrograph-
ical parlies is kept up as much as localities admit, at all events always suffi-
ciently to advance the work; the hydrographer can never go, with any ad-
vantage, much ahead of the topography; nor is it proper that ho should
adventure himself to work without it, to any extent, as it duplicates the
labor.

F. R. HASSLER.
WASHINGTON CITY, January, 1843.
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MONDAY, May 8, 1842.

Present : Mr. Gushing, Mr. Aycrigg.

Examination of Lieutenant George ßla/ee.

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

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

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

Answer. My force has varied very much ; I hud last year the schoopers
Cîallatin and Nautilus, with nine officers and forty-one men.

3. Question. Have you been engaged in the outer or the inner waters?
Answer. The inner altogether.
Л. Question. What proportion of instruments have you had made or re-

paired at the office in Washington ?
Answer. I have .seldom had any sextants or glasses repaired there j but

я largo part of the drawing instruments have been made there, to the, .value
or cost of say £500 at any private eslablishrnenl, that is, during the wh,olo
time I have (icon in the survey.

5. Question. Have any views of rocks, shoals, or other dangerous places,
been taken from your vessels?

Answer. No ; views have been taken of all the light-houses..
C. Question. Have you,in the examination of Delaware bay,discovered

any great errors in the supposed location of any shoals?
Answer. Yes; very great.
7. Question. In what cases ?
Answer. In that of Cross ledge, cspecinlly; but there is no proper

chart/of Delaware bay, the only one extant is a more rude sketch. The
error in the case of Cross ledge was four miles. I think.

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

Answer. Yes, undoubtedly.
9. Question. J)o you know of any reason for withholding from the pub-

lic a knowledge of the soundings of Delaware bay, as far as verified by
you ?

Answer. I know of none.
10. Question. Can a topographical map, so constructed as to give in do-

tail a full and self-explaining picture of the country, that, with the map
before the eye, the military operations maybe properly judged and guided
in the cabinet, be obtained, in carrying on the coast survey, without 44$-
ing greatly to the expense, and materially delaying the execution of tjio
work ?

Answer. No, it cannot.

Upon the examination of Lieutenant Blake*

•Question 4. The account asking of the instrument shop occurs again;
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these questions together have taken more time than it would have cost the-
committee to see its propriety by a full visit of it.

Questions 8 and 9. Lead no farther than all such, the under-water part of
the work can, of course, not be presented to the public, without the land
part to which it belongs, who would without it know where it lies.

By question 10, (the last,) the select committee appears to constitute it-
self into a council of war.

F. R. HASSLER.
WASHINGTON CITV, January, 1843.

MONDAT, May 30, 1842.

Present : Mr. Mallory, Mr. Aycrigg.

Mr, ÎV. J. Stone's examination.

\. Question. Map marked exhibit С being shown, witness is asked if
he recollects the map.

Answer. Yes.
2. Question. Who engraved the map ?
Answer. I did.
3. Question. Is that an exact copy of the original sent to you from the

House of Representatives ?
Answer. It is.
4. Question. How long did it take you to engrave and print this map ?
Answer. In from seven to ten days it was ful ly executed and delivered

to the House.
5. Question. With what person connected with the coast survey did you

communicate at the time you engraved this map ?
Answer. Mr. Kassier. I called ort him, and had a conversation on the

subject.
6. Question. Exhibit В being shown and examined, he is asked if that

in an impression from the same plate.
Answer. Yes.
7. Question. Will you please to examine exhibit B, and see if there is

any difference between this and exhibit G ?
Answer. The only difference that I can perceive is, that another scale has

been put in the place of lhe ona engraved by mysolf, which was copied from
the original.

8. Question. In what manner was that alteration made ?
Answer. By c u t t i n g out the engraved scale and inserting one with lho

pen. The engraved scale on exhibit С is 3 inches to the mile ; while the
scale inserted with the pen is TTr£TÏ th, being, in fuel, С inches to the mile,
instead of 3.

9. Question. Have you the original extract sent to you from the office of
the coast survey ?

Answer. I have.
10. Question. Are there engravers in the United States competent lo

execute, fa i thful ly and correctly, any work like that required for the coast
survey ?
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Answer. Yes; as well as itcan be done in any part of the worîd.
11. Question. What is considered a liberal salary for a good workman ?
Answer. About gl-,200 per annum.
12. Question. Is there any difficulty in getting good cppper in the United

States for engraving purposes ?
Answer. No difficulty whatever.
13. Question. How long will it take to engrave the map of the harbor

of New York, and what will it cost ?
Answer. I cannot answer without examining the chart.
The chairman then gave Mr. Stone a note to Mr. Hassler, of the follow-

ing tenor, as near as remembered, viz : requesting Mr. Hassler to permit
Mr. Stone to examine the manuscript chart of the Harbor of New York.

The committee then adjourned.

THURSDAY, June 2,1S42.

Present : Mr. Mallory, Mr. Gushing, Mr. Aycrigg.

William ,/. Stone in examination.

1. Question. What is your business and residence?
Answer. I reside in Washington, and I am an engraver.
2. Question. How long havu you followed that business here ?
Answer. From twenty-three to twenty-four years.
3. Question. Have you been accustomed to engrave maps and charts ?
Answer. Yes ; that has been my chief, and is, at present, my only busi-

ness; I having abandoned other branches of engraving, to devote myself to
that.

4. Question. Is there any difficulty in procuring competent map en-
gravers in the United States ?

Answer. None.
5. Question. Do you know of any special superiority of German en-

gravers over those of the United States ?
Answer. No ; I consider the American workmen better, cleaner, and

more rapid.
6. Question. Please to look at tho map hereto annexed, and marked A.

William J. Stone, and state whether it is the original map sent from tho
House to you, and from which you engraved the map of Newark bay, аз
mentioned in the first part of your testimony.

Answer. It is.
7. Question. What is the scale on that manuscript map ?
Answer. Of three inches to tho mile, as on the map I engraved.
8. Question. Annexed is a map of Cape Cod, (marked B, William J,

Stone:) did you engraveéhat?
Answer. Yes.
9. Question. How long does it take, in your eslablishment, to engrave

such a map ?
Answer. About two months.
10. Question. What are the dimensions of that map ?
Answer, Thirty inches by thirty-six inches.
11. Question. When were you summoned by the committee to attend

and be examined ?
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Answer. I received Mr. Mallory's. letter-on Monday, the 30th. May,, apd
attended that morning.

12. Question. Was that the first intimation you received on the subject ?
Answer. Yes.
13. Question. Have you had previously any conversation \yith any mem-

ber of the committee on the subject of the examination?
Answer. Never, of any kind whatever.
14. Question. Had you any knowledge of the purpose for which yoy,

were summoned ?
Answer. No,
Iß. Question. Did you, as requested by the committee, call on Mr.

Hasslery and present the note of the chairman ?
Answer. I did.
16. Question. What occurred ?
Answer. The interview was so disagreeable, that I would rather not

describe it, unless it he insisted on by,the committee.
The chairman therefore propounded to the committee the following ques-

tion : Shall Mr. Stone be required to state what occurred in his interview
with Mr. Hassler? and it was determined in the aflirmative—Mr. Mallory,
Mr. Aycrigg, and Mr. Gushing, present, and voting.

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

I went to Mr. Hassler's office, and knocked at the door. A servant
showed me into his room, and asked me to sit down, and in a minute or
two Mr. Hassler came in. I then handed him Mr. Mallory's letter. Mr.
H.read it, and immediately fell into a violent ragp, and swore that I should
not see the map, neither should the committee have it. After much rude-
ness and violent language, both towards the committee and me, Mr. Farley
came in, and Mr. H. handed him the'letter. After some further conversa-
tion, Lieutenant Page came in, and Mr. H. showed him the,letter, and fur-
ther conversation ensued. At length Mr. H. permitted mo to examine the
map, which I did ; and on my departure, he handed me a letter for the
chairman of the committee, which I delivered to Mr. Aycrigg. This letter
is annexed, and marked C, F. Mallory.

17. Question. По w long would it take to engrave such a map, and what
would it cost ?

Answer. It would require about a year, I think. There are eight plates,
each of 224 by 32§ inches, making 5,912 supenficial inches, which, at 3
cents per inch, would be $177 3ß, for the copper ; the engraving, the sura
of §4,132. This estimate is given for the execution of the work in the best
and most accurate manner, understanding that the parallels of latitude and
longitude, with their subdivisions, aie marked in by an officer of the sur-
vey, and the engraving is to exactly correspond with the same, which
must ensure an accurate chart. I have made ^liberal estimate, to enable
the engraver to enter minutely into detail, and to do justice to himself and
to 'the Government.

Remarks upon Mr. Stone's examination.

Answer to question 2. Is not the fact; Stone did not engrave it himself,
another person did it, in his pay.
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Ariewor to question 4. The time indicated for the work appears very,
doubtful, unless done coarsely.

Answer to question 5. Is entirely incorrect; Stone came with a map,
(perhaps the one quoted,) wanting to show it to me, saying: it is not a fine
work, but it will lie и good solid work.' I refused minding it, and directed
bim off with it; this was all the conversation,for I had then, as always,,the
same opinion of him.

Question 6, 7, 8, arid .9. Are sni l ic ient lyrefuted by Commander Gedney,
and other facts.

Answer to question 10. The topographical drawing, as used in good
style of maps in Europe, lias never yet been done in this country. I chal-
lenge positively the exhib i t ion of one. To make the- coast survey maps in
the same way as the .sea charts, and the work shown under Stone's name,
would be a positive disgrace to ibe work, and the state of the art and
science in this country, thence it is not admissible for the work. Stone
сан only engrave cards, and such like, as 1 have a man in the weight and
iDßiisiirc, works to mark lho standards. ; .

Answer to question 11. Mr. Stone is no judge of what is a liberal pay
for good work, because, 1st, he never intends to pay work liberally ; 2d, he
is not able to distinguish between the qualification of the actual art of the
topographical work.

Answer to question 12. Upon the getting copper, Mr. Stone's statement
is not very close ; the difficulty of getting copper ought rather to be refer-
ring to the quality and and whence it comes originally from, lie knows
as well as I: that lie gets his plates from the importers of them, and that
there are no other good large plates in the country ; he hides this truth.

Answer to question 13. "Whether examined or not examined, Stone can-
not give a fair estimate of tho work of the map of New York, when ho was
shown it, he could only measure it with a foot rule, and said, " wo do not
mind these mountains," that is. in other words, acknowledging incapacity
for the work.

Mane's 2d interrogatory.

Answer to-question <\. To ask a man, so ignorant in his pretended агЦ as
Stonô is, an opinion about other country's artists, can of course not product
•л.п answer worth uny (hing.

Questions G and.7 are old exploded repetitions.
Answers to 8 and !) wil l need ceitificale ; beside, the work is bad.
Question 10. The she of the map is the smaller determining element;

the quantity of fine work upon it is the principal criterion. Stone cannot
even have il done.

Questions and answers -11, 12, 13, 14, 15, are evidently an agreed upon
farce between Q. and A.

Answer to question 16. It is positively FALSE that 1 ever swore he should
not see the map, or touched any thing about the committee. I received
and treated him in words,, as he knew that he deserved it of me; but to the
committee I wrote frankly and open what 1 found, and still find, wrong in
the transaction. I told him at the first, you are not ublt to put this map
upon copper ; he acknowledged instantly " /know that very well," This,
for him, unavoidable acknowledgement is the only fair part of this whole
transaction of tho attack upon me, which 1, with full right, declared to ex-
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ceed entirely the limits of propriety. The inimicality of Stone to me was
well known to the members. /1 gave direction to show Stone into the
upper room, where the map was, which he, in real undertaker's way,
measured with a foot rule, in hope to have to order the coffin for it.

Answer to question 17. Is completely incorrect in every individual parf.
Stone is as little able to judge upon the case as to execute it ; neither num-
l>ers nor statements are true.

F. R. HASSLER.
WASHINGTON CITY, January, 1843.

BUKEAU OF TOPOGRAPHICAL ENO-INEERS,
Washington, May 17, 1842.

SIB: I have the honor to acknowledge your direction to report upon
certain queries from the select committee on the coast survey. Of the que-
ries on the paper A, the 4th is the only one applicable to the War Depart-
ment. • <

The following is the list of army officers who have been employed ir»
this duty :

Major John J. Abert, corps topographical engineers, in 1816.
Major John J. Abert, corps topographical engineers, in 1817.

• Major John J. Abert, corps topographical engineers, in 1818.
Lieutenant W. G. McNcill, of the artillery, in 1818.
Lieutenant J. A. Adams, of the artillery, in 1818.
Lieutenant J. R. Vinton, of the artillery, in 1818.
Captain W. H. Swift, corps topographical engineers, in 1832, 1833,

1836,1837, 1838, 1839, 1840, 1841,and 1S42.
. Major Abert and Captain Swift were, while so employed, also the dis-

bursing agents of the Treasury Department.
It is not in my power to state either the "army pay and emoluments"

or any "additional pay" which these officers received while on this duty,
as the accounts in the case do not pass through this office. The Second
Auditor will be able to furnish the information in reference to army pay
and emoluments, and the First Auditor that in reference to additional pay.

The queries of the paper 13 are the following :
1st. Whether a part of the topographical corps of the army can be de-

tached for the purpose of the coast survey.
Answer. This can undoubtedly be done; probably from four to six

could be detached during the present season ; and more, as the various
surveys upon which the corps is now engaged are completed, if other du-
ties are not in the mean lime assigned to it.

2d. Whether the expense of the service of the coast survey will proba-
bly be reduced by detaching a part of the topographical corps.

Answer. There would certainly be a reduclion, to the extent of the civil
agents, and the amounts of compensations paid to them, who would have
their places supplied by officers of the corps.

3d. Whether the expenses of the survey of the coast will probably bo
reduced by employing other persons than ofliccrs of the army and navy to
perform the duties they are now employed to perform in the coast survey.

Answer. This is a question of compensations, supposing qualifications to



29
\

be equal in each. As officers of the army and navy draw their pay fro»
the army and navy appropriations, it is clear, that, if some of these are em-
ployed in the coast survey, the appropriation for that survey will be reliev-
ed to the amount of their pay ; and equally clear, that, if these officers aïe
not so employed, but others in their places, these others must derive their
compensations from the appropriation for the coast survey, and the appro-
priation be taxed to that extent.

Very respectfully, sir, your obedient servant,
J. J. ABERT,

Col. Corps Topographical Engineers.
Hon. J. C. SPENCEH,

Secretary of War.

Remarks г>роп the letter of Colonel Abert.

The enumeration of the military officers is incomplete. I am obliged by
it to enter into a historical statement, why the relation between the coast
survey and the army is such as it is.

Two officers are omitted in the statement—Lieut. A. D. Mackay and
Lieut. J. V. Bomford. The latter was present only in 1833. But, in re-
lation to Mr. Mackay, I must state the fact which broke off the omploy-
inent of military officers, except Captain Swiff.

Lieut. Mackay had been, in 1832, with me in the first reconnoitering for
•the coast survey in Connecticut. He liked it, and I wished very much to
retain him ; but, during the winter, lie was ordered off, to quell the insur-
rection of the laborers upon the Chesapeake and Ohio canal. When thia
duty had an end, I applied again for him. Speaking to that eflect with the
Secretary of "War, 1 was directed to Major General McComb. When I
entered his room with him, he pretty loudly said : " No sooner have I or-
dered an officer somewhere, that there comes a reclamation for another
disposition. Can you not get other people to your work ?" I answered:
•" Yes, sir ; I can get plenty English, French, Poles, Swiss, &c." To this,
he answered immediately : " Then take your d d Poles, Swiss, Ger-
mans, £c., and let my officers alone." At this interview General Wool
was present, who, it seemed to me, partook of my propensity to laugh
upon the scene. Then I related the circumstance to Colonel Abert, who
was rather displeased with the result of my application, as were also sev-
eral other gentlemen in office.

Lieut. Mackay was ordered to Florida. I attempted again a written ap-
plication for him, alleging, that any officer without the qualifications which
Lieut. Mackay had, could do equally well the service in Florida ; but he
had left within the proper timu of his order, and, on his voyage to Florida,
was drowned, by the misfortune of the steamboat.

That, upon such a reception from the Commander General of the army,
it would have been highly improper: to make any further application for
officers, is palpable.

The work could not stop for that ; and I got very soon opportunity to
get able assistants from the civil rank, which, as my contract shows, were,
with most undoubted propriety, considered as equally appropriated to be
appointed to the work ; so that very soon all the places in the coast
survey were well апЙ ably filled with men, engaged satisfactorily in it till
to this day.
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^ More persons than are how employed in the coast survey, it would bfr
improper to appoint now, in any way whatever. To change those .now-
employed, would be a great loss to lhe work in which they are now
initiated, and which goes on very well and quietly with them; whilo
introducing any new ones now would of course break up the unity in
the work, delay and deteriorate it very materially, as it cannot be expected
otherwise with new men. The flagrant injustice which would be done
by such a mutation, would unavoidably discredit the employment in this
work, as it would show a complete disregard to services rendered, to jus-
tice and merit in this work ; and, in the consequent disgust, the officers
new engaged would share as much as any other man.

This moment is peculiarly inadequate to make any change in the per-
sonal employed, or in any other part. Results are asked importnnely,
ovcrhasiily ; and the men, who could alone help iu their acceleration, to
be dismissed for new ones, implies the most direct contradiction.

It must be observed, that the officers of the Topographical Bureau mighi
be ever so well informed, in the different branches in which they served,
still the coast survey work is very different from it. Instead of a work of
experienced men, it would again be made a work of beginners. That this
would be contrary to all economy, is too evident.

I may be allowed to observe, that the pay of officers and civilians in this
case'would be uboul equal, and, to the nation, it is nf course equal, whetli-
•er the money comes oui of one appropriation, or out of another. The re-
sult obtained by it is the only important part ; and the advantage in this re-
spect lies evidently in the continuance of all the arrangements just as they
now are, in the present momcntaneons state of the work especially.

Therefore, there is not one consideration in favor of any change at this
time, while delay and danger, even of destruction, in evident in any al>-
teration whatever.

P. R. HASSLER.
WASHINGTON CITY, January, 1813.
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SURVEY OP THE COAST OF THE UNITED
STATES.

Further rectification of f acts alleged in the discussion of Congress, in
December, 1842.

1. To avoid the length which the repetition of the allegations would oc-
casion, I shall only here state the facts in their exact truth, the comparison
wjth the accounts given in (he discussions, or retained from recollection, will
be sufficient to find out to which allegations they refer as rectification. I fol-
low the order of date omitting all personal references.

2. The mathematical principles upon which lhe survey is carried on, and
the methods of observation, of my own invention, used, are the ful l proof of
its accuracy, they have been staled as such by the men of the highest stand-
ing in that branch of mathematical and physical sciences.

3. It is due only to the accuracy in the principles of acting on land, that
it is possible to make any discoveries under waler, because this determines
the place where the lead is thrown, which the simple sounding operation is
incapable of indicating.

4. The make of (he land decides how far the topography must go inland,
to follow the windings of a creek or river costs much more time and work,
therefore, also money, than (he sweeping survey of the whole country in
which Ihey lie, and all lhe highlands, &c., that may be seen from the water
in any way, must be presenled by the chart to the aspect of all seamen.

5. The money spent under my direction in the coast survey, is just about
half of what has been stated; that sum, quoted wrongfully, is much nearer to
what the Navy spent between 1818-'28, w i t h o u t having any map whatso-
ever to shew for it—accounts would shew that, if called for.

6. The number of officers and other persons employed at. any one t ime is
far less than staled, those named by the Treasury Department's report, are all
those ever employed for longer or shorter t ime in (he work; l l ie i r sa lar ies have
never been considered as overrated by the men of science knowing the work
to be performed.

7. Arrogance is only when a man pretends lo what he is not able, what a
man knows, and is able lo do, and lhe standing he has proved himself lo
fill satisfactorily, he has the right, and, аз a man of truth, the duty to state
without deserving the reproach of arrogance.

8. What may appear eccentricity to a man s tanding al a distance from a
mass of information, may not be eccentric at all in rea l i ty , therefore, eccen-
tr ic i ty is entirely only relative between the persons concerned.

9. The business of engraving stands as fo l lows: lhe mapa published in
(his country hitherto, were all w i t h o u t what, is called topographical drawing,
in the present conventional, generally accepted by ( l ie methods now usod,
are. required to give a m i n i a t u r e l ikeness of the country, w h i c h is ev ident ly
not. the case in neither (ho sea charts, nor in the maps of the Status, in t h i s
country. Therefore, it became necessary, as I slated in proper l i m e to the
Treasury Department, that the seed lo i b i s part of engraving should be im-
ported as yet. The engraving of real land maps d iv ides i t s e l f in various



branches, the numbers, the outlines, the topographical drawings, the letter-
ing, the views, &c., are all to be done by different hands, the work is di-
vided by its kind, not by the plates. It, must all be done in the very office
in which the drawings and general execution of the maps is clone, under
the same direction; officers of this country who have visiled, for instance, the
Irish survey, will be able to give account of the mode of proceeding there.

Without such an organization, all accuracy is lost, and the principal
quality of the. work is destroyed, which of course is wasting what has cost
so much care, labor, and expense. In this branch the establishment, for the
coast survey is as yet only begun, there are now four engravers, each in a
different branch, at work uport six copper plates, each of them in his special
line, two new imported, and two from Philadelphia, they progress of course
more rapidly in proportion as they become more habituated and acquainted
with the speciality of their work.

10. Of the procuring of the copper plates, the following is the true his-
torical statement, in full. The good quality of the copper for large map en-
graving is a very essential requisite, they ought to be able to bear the largest
number of impressions possible, in (hat lies (he main economy, as the ex-
pense of engraving is always very great, (lie more it is extended to a greater
number of copies, the more the economy in it is obtained.

It is well known, that no copper mine has yet been found in this country
that has encouraged its working. Therefore, copper had at tiny rale to be
obtained from abroad. It is equally well known, that Hungary has the best
nnd most abundant copper mines of different varieties; upon these grounds

"I consulted with the former Austrian Ambassador, Baron Marechal, and got
from him a special recommendation to his friend General * * * *
Chief of the Polilechnie School in Vienna, to order and procure copper
plates of the required dimensions, and of the best quality. The money part
of the cormnission, and the foiwarding being cared by Mr. Schwartz, the
well known and amicably serviablo Consul of the United Slates at Vienna.

• The plates arrived in due lime, before the engravers were even ordered or
needed. However, when they were tried for use, they proved not good, not-
withstanding no man can deny that precautions enough had been taken to
procure the best quality. To satisfy the anxiety shown for the beginning of
engraving, I sent immediately the engraver to Philadelphia, where a cop-
per plate planisher, Keim, made two plates, which were somewhat betler,
but such large plaies aie specially di f f icul t lo got of appropriate sufficiently
good quality, it is not the same thing as making small plates for a likeness or
such.

These plates were therefore, also not fully satisfactory, and it, became ne-
cessary to procure real good plates from Paris direct, where iny friend Mr.
Beautems-Bnaupro-!, Chief of the. Bureau of Depot, de la Marine, had the
kindness to have some constructed for the coast, survey, which have now been
begun to be usncl. Thus af ter t rying the nearest,and what had at first, been
considered the best, without, the expected success, I succeeded by the third
(rial only, but. now well.

11. The chart of Newark bay was given to engrave by Congress, before
even any idea of engraving for the const survey in general had been thought,
of, thercfoie the engrave ï from Hamburg now present, had not yet, even been
thought of, and the work wns taken away from the office.

12. The let ter of Mr. Mallory, requesting me to give the map of New
York lo Mr. Stone, to examine (please consul t Johnson's dict ionary for (lie



real meaning of this word) an operation which would require, of course, a
good mathematician conversant with the principles and practice of the works

,of the coast survey; I felt very hard to be subjected to the examination of a
man whom I know incompetent for that task. I even told him directly'-you
are not capable to put this map upon copper, " he immediately answered," I
know that very well."

THE MAP WAS HOWEVER SHEWN TO HIM IMMEDIATELY, in presence Of

several assistants, und he measured it with a two foot rule, as if to order (he
coflin for it of proper size. Those of my assistants who were present at the
time, were as much displeased with the circumstance as myself, and I found
it necessary to state ou that occasion, a l i m i t which I. had hoped would not
be stepped over ; Stone himself felt that he hnd overstepped his limits.

13. My report of last. IHth November, and the §9, above, shews the prin-
ciple, upon which the engraving is to he carried on, if it shall not destroy the
work itself, by itsinancurac.i/, for such work only there can be responsibility
expected from the Coast Survey OHicc, for any work dona out of it 'and
given out of it in miy oi/i.cr inaij, under w h a t e v e r order it may be, it is im-
possible to conceive ilte slightest responsibility on the part of the office, its
chief, or any person in it.

14. Many yeais ago, when I was in no way connected wi lh the coast sur-
vey or t l i e I J o v e r n m e n l , I t r i e d to j o i n a map of (he coast, from Northern
and Southern Siale maps, at the request of и friend, hut at their junct ion
no coincidence could lie obta ined ; t h i s was a transient subject of conversa-
tion only w i l h Mr. Mul lory, but in no way whatsoever connected with any
thing' relating to the coasl. survey ; there was no result possible to draw, from
the want of coincidence, which 1 f o u n d , i h n n c o n o t h i n g could even have
been published; the idea of lhe work was abandoned by that friend.

15. Upon lhe p r i n c i p l e s of p u b l i c a t i o n of such works as result from the
survey of the coasl, I have made mention in proper places, and lhe exam-
ples of o i l i e r countries stand before (ho publ ic . In all of them the main
tr iangulat ion had been given by some preceding scientific work, long be-
fore any map was c i t h e r thought of, or asked for. 1, on the contrary, am
requested to give maps befoie the main i r i i m g u l a l i o u can possibly be fin-
ished ; this invers ion of the order, which tmturc, and science, dictates, can
not.olherwi.se bui give, to the work a t u r n , at the same time over laborious
and often disappointed.

16. I n d i v i d u a l harbors, hays, passes, &c., may be published, as have
been delivered constant ly, upon every call for (horn, but. the connected map
of the coasl cannot be g iven before the chain,, of t r iangles, upon which it
shall be grounded, is completed between two ßiises. To publish other speci-
alilies, or communicate scattered data from (he work, would ho giving it up
to spoliation and u l t i m a t e disgrace. Any domaiul o f l h f i t k i n d can he guided
only by improper pr iva te i n t e r c u t , and is not to be gra t i f ied . It is for that
purposely s t i pu l a t ed it) my contract , t ha t no results shal l be given otherwise
but upon call of the Government; unde r whom the whole mass of (his work
constitutes a projicrii/ of the whole tttttwit, in no w;iy claimable by a single
individual .

17. What, relates to (ho new channel at. the entrance of New York buy,
has been communicated to several public offices in manuscript , prel iminari-
ly to the ful l publication of the map of Wow York, now «ngmving; ihu
public usefulness of the channel is in fu l l act ivi ty, it is buoyed out, so that
no delay can be reproached in any way whatever.
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18. The case for which a small steamboat is proposed, is not that which

can apply to the coast survey,except perhaps'in some individual cases for short
times. There never have been twenty barges employed in the coast sur-
vey, as well known ; to save $100,000 annually, out of an appropriation of
just that amount, is a problem not yet soluble mathematically.

Í9. As the money transactions arc not of rny Department, I cannot be
quoted as authority for what balance of appropriation may be on hand ; I,
myself, ask for this information in the Treasury Department, when I need
to know it, for the purpose of regulating my plan of operation according to
the means on hand. I never make any disbursements. That the work,
and especially my personal parly, is conducted with the strictest economy and,
at less expense, than has ever been done in any other country, propor-
tionally to the price and mode of living, in this country and in others,
would certainly prove itself by any comparison of facts (not one spring-seat
eofa will be found in any of the bills.)

20. My age dates from 6th October, 1770. It is with life orage, like
with all other things, it lasts the longer and remains the longer effectif; the
better it is used and husbanded.

21. It is a direct injustice to reproach to the officers issuing from the Military
Academy of West Point, and from the Naval Schools, their not being com:
petent to take the lead in a work which ihey are not. instructed the very first
principles of, nor provided with any means for. The thing is impossible
for them, I irtust state my own experience. Immediately after President
Jefferson had approved my plan of operation for the coast survey in 1807,
from among the thirteen plans handed in, and examined, by the Commitee
held in Philadelphia, he also decided the postponement of the execution of
lhe work, on account of the warlike appearance of affairs with England.

At the same time the first Professorship of Malhemaiics and Natural Phil-
osophy of West Point was vacant ; Mr. Garnet, a private gentleman of New
Brunswick, N. J., well known eminent Mathematic ian, and Col. Williams,
chief of the Engineers and of the Mil i tary Academy, proposed me for that
Professorship, which I occupied 1807,--'8,--'У, to such satisfaction as letters
in my possession, and the opinion of students of those limes may show.

I attempted to give to some (then new) Lieutenants j u s t dismissed from the
Academy, some practical information, in a direction leading to works of the
nature in question. I even wrote upon it, but they found themselves en-
tirely unprepared, I could do only little, and they soon left . During the
time I was there, and one of my friends (who afterwards died in Arkansas)
there was some teaching in this l ine of the science, which was ever since
interrupted until, as I have just been told, it was again begun last year,—but
it requires longer years of instruction and piactice to acquire proper profi-
ciency in that branch of science.

In 1808, I made a plan for the studios and organization of the Mil i tary
Academy, which may st i l l 1 be found in lhe War Department. W h a t they
are not taught in the Academy, the students cannot be expected to bring
out of it, their fu ture practice alone can put them in the possibi l i ty of ac-
quiring it, according to ihe special duties, they may be placed into, which is
entirely a chance of circumstances.

The naval schools are well known to be only for practical seamanship,
without sufficiently entering into higher branches of Mathematics, us are re-
quired for works s imi lar to (he coast, survey. I made also f o r a Naval Acade-
my a plan in 1832, which may perhaps be found in that Department, it is



well known tlrnl no change luis taken place in this respect, therefore also
the Naval Officers arc entirely innocent of the accusation lanced against
them.

22. When in 1834, a Bureau was proprosed lo direct lhe coast survey, n
meeting of one half hour proved the inadequacy of it cornplelely.

23. I was in London for (lie instruments from full 1811, to fall 1815, un-
der the disagreeable situation of an alien enemy, by the then war with
England.

24. The State over whose territory the coast survey has the most extend-
ed, is New Jersey, therefore also in that Slate the most money of the coast
survey expenditure has been disbursed.

25. I arrived in the United Stales in October, 1805, but had been in pub-
lic business in Switzerland before, since 1786, though there engaged in the
archives and as a member of Courts of Justice ; always, however, applying
to Mathematics and Natural Philosophy as subjects of predilection. In
April, 1807,1 entered my first appointment in this country at West Point,,
(as stated above.)

26. A suspension of the work of the survey now, would bo attended with
very great direct loss, as well in work as in objects on hand for its continu-
ance; and principally because it would most likely not be possible to bring
it up again within more than a man's age, as the interval lost between 1818
and 1832, may easily lead to conclude under existing circumstances.

27. It must be evident to any reflecting mind, that a scientific work chang-
ing hands, loses the advantages of the experience, and practical skill, ac-
quired by the operators, and loses the character of a systematic work.

28. Since the resolution of 24th June, 1841, so much of my time has
been taken up by polemic disawe, pressed upon me first from Congress,
which has, of course, other disagreements in its consequence, that actually
more than one year of my work was lost, which I would, with immensely
more satisfaction, have applied to the forwarding of the interesting and vala-
able works which I have engaged for with the Government.

, _ F. R. HASSLER.
WASHINGTON CITY, January 10, 184ßv"

• > / . i f >
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[COPY.]
U. S. HOUSE OF REPRESENTATIVES,

JUNE ö, 1S42.
F. R. HASSLEII, Superintendent of Weights and Mensures.

SIR,—The select Committee on the Coast Survey to which was referred your last report
on Weights and Measure», request you to report, forthwith, to the Committee, a general
and concise statement of the progress of the work up to this time ; allowing the time em-
ployed, the separate total expenses for assistants, for workmen, for the foundry, for mate-
rials, and the grand total of all the expenses, caused by the work. Also, to specify the
number of standards of each description, and of scales thus far made, and an approximate
estimate of the cost of each, so that the sum of the items shall equal the total expense.
Also, a statement of tho number of articles yet remaining to bo made ; also, the time and
expense necessary to complete the whole.

Also, that the Report be made in such form as to give a concise view of tho whole mat-
ter, witliout the necessity of referring to other reports.

Your obedt. servt.,
(Signed) JNO. B. AYCRIGG.

Honorable FBANCIS MALLOBY, Chairman of the Committee of Investigation of tho Coast
Survey.

SIR,—With these lines, I have tho honor to present to you the Report upon tho works for
Standards of Weight and Measure, requested from mo, during your absence, in the name of
the Committee upon the Coast Survey. I hope it will bo satisfactory, notwithstanding its
abridged form.

Wathington City, yäth June, 1842.
F. R. HASSLER.



REPORT,

Upon the Works of the Establishment of Uniform Standards of
Weight and Measure for the United States, made upon a call

from the Select Committee of the House of Representatives,
upon the Coast Survey, the 9i/t of June, 1842.

BY F. R. HASSLER.

With the best disposition to give to the Committee, forth-
with, a general and concise statement of the progress of the works,
performed by me, and under my direction, in the construction of
the Standards of Weight and Measure for the United States, I find
it a difficult task to bring, hastily, in a small compass, and still in-
telligible, the account of a work of so high an importance, as the
settlement and construction of an accurate, and appropriated, sys-
tem of uniform Standards of Weight and Measure, for a country so
extensive as the United States, present for my task, according to my
view of the duty which I have undertaken ; a work which requires
the discussion, and application to practical utility, of some of the
most delicate branches of natural philosophy, and the finest and
most tedious operations of mechanical arts, in metal, &c., where
such a large number of standards of the same kind are to be made,
as were never before made, within the required limits of accuracy.
I can, therefore, hardly expect to render such an account to full
satisfaction to persons who may be new in the subject, and unac-
quainted with its exigencies ; every individual part of the execution
of the work differs entirely from the similar works in the common
transaction and execution of the every day's practice in common
life ; for which, besides, every means to the aim is to be created, as
was the case with this work. To approach the nearest I may be
able, to an adequate statement, I must divide your letter in its dif-
ferent parts, and treat each of them as a separate question, to bo an-
swered in the shortest manner possible : thus—

A. " Showing the time employed."
1. A joint resolution of both Houses of Congress, of 29th May,

1830, taking up again the subject of the great irregularity in the
Weights and Measures in the country, (well averred since 1790,)
from the side of its vast inconvenience in the Custom-houses, di-
rected the Treasury Department to cause the Custom-houses to
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send in, to the Department, samples or Standards of their Weights,
and the Measures of length, and capacity, to be compared there.

2. A short time after, the honorable Secretary of the Treasury,
Samuel D. Ingham, committed this task to my charge ; I devised
means for its execution. These works enabled me to decide nume-
rically, the stipulations of the law of the Senate of the United States
of 1793, " that the Standards should be the mean of those found
in the country." Upon these works I rendered account, under the
27th January, and 29th June, 1832.

I hope I may be allowed to insert here, the expression of a learn-
ed society, certainly impartial, upon this report and the principles
which guided me in this work, upon which in fact, the Standards
of this country are grounded, and upon the results which I obtain-
ed by it.

Extract of the Memoirs of the Royal Astronomical Society of
London, vol. vi. Report of the Council of the Society of 8th Fe-
bruary, 1833, page 232.

" The Council regret that the Standard Scale, mentioned in their
last report, has not been finished. It is a work that necessarily
takes much time, due attention being requisite to the minutest points
which are likely to affect its accuracy. Whilst on this subject, the
Council cannot omit noticing a public document, laid on the table
of this society at their last ordinary meeting, which contains several
new and interesting comparisons of two of the principal European
standards of length. This document is a comparison of Weights
and Measures, made by our associate, Mr. Hassler, to the Congress
of the United States of America, and has arrived very opportunely,
prior to the adjustment of the present standard."

As it appears not desired by the Committee, that nearer details of
this preparatory work should be entered into, it may bo sufficient to
state here these ultimate numbers, viz :

The Yard, to be the mean of the yard given by the scale of 82
inches, made by Troughton, for the Survey of the Coast, (which
has by English authority been declared of the most accurate, and
its similars to be selected for the English standards.)

The Troy pound, of the Mint of Philadelphia, to be the Standard
for the Weights ; the Avoirdupois pound, and its multiples, to be
in proportion to it, as 6760 to 'ТООО.

The gallon = 68373,0 ; . ,. •„ ï
The bushel - 643391,8 \ &шпв of thc Mmt wei&ht of dlstllled

water, at the temperature of its maximum density.
This principle of determination of capacity measure, at the tem-

perature of the maximum density of the water, I communicated in
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1796, from my teacher, Professor Trallas, in Bern, to Chevalier de
Borda, in Paris ; upon which it was introduced in the French sys-
tem, in lieu of the temperature of melting ice, which had been con-
templated before.

3. At that time, I had just again contracted with the Treasury
Department for the work of the Coast Survey ; this occasioned that
the work of constructing the standards upon these data, was added
to my task, (without any additional compensation.)

4. There were, of course, many discussions and other incidents,
upon the mode of proceeding, procuring of the means for the exe-
cution of the work, the selection of a proper locality, and building,
&c., which were uncontrolable, as fill such things tiro, at the be-
ginning of any work ; they, therefore, required time for their set-
tlement, during which the whole of my works came under the
Honorable Secretary of the Treasury, then Levi Woodbury, with
whom these subjects were finally settled, under approbation of the
President of the United States,

5. Brass, of sufficient good quality, not being obtainable in com-
merce, and the necessary ingredient in its composition, the zinc,
being in commerce of bad quality, mixed with iron, it was decided
to take advantage of the blende of Pcrkiomen, in Pennsylvania, and
later also of the ores of the upper Jersey and others, to reduce, (or
distil, as it is called,) the pure zinc, for the necessary brass, our-
selves, for which a furnace was established in a shed built for the
purpose, in the Arsenal.

6. In September, 1835, one of the buildings now occupied for the
office of the Coast Survey, and the works for the Weight and Mea-
sure Standards, promiscuously, was rented, and the turning lathe
and the few tools, which had been prepared by one workman only,
were transferred there, from the too small house in 13th street, oc-
cupied before for the comparison above stated ; then, the further
constructions for the necessary tools for the work were begun ; for
it must be observed, that special tools were required, appropriated
to the works, such as arc not in common commerce ; and this want
increased witli the advancement of the work, which required tools
always more peculiarly adapted lo the task to be performed. The
inventory of the whole establishment shows them, as well as all
other objects belonging to the same, presenting a considerable
amount of property.

7. In 1835, September 18th, the furnace for distilling the zinc,
was reported complete, and the distillation begun.

8. In November, 1835, the first Kcport upon the actual beginning
of the works upon Standards was made ; and the principles of the
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arrangement, the wants, and requisites of the establishment, dis-
cussed.

9. From thence, the delivery of actual Standards to the Treasury
Department continued until to the last liquid capacity measures, in
regular succession, as they were executed with the workmen neces-
sary at each epoch of the work, more or less according to the wants ;
regular reports were made upon these deliveries, which I must here
omit to quote, under the positive order of the letter addressed to
me.

В—" Showing the progress of the work."
This is evidently not intended by the letter :- to be done in detail,

as the work progressed ; the account of which is contained in my
successive yearly reports.

It is therefore best, and shortest, to present it here, in form of a
table of the results in actual Standards, &c., which have been ex-
ecuted in this office, since about the beginning of 1836, when the
establishment may be considered as having been ready for that kind
of work, until to this time, together with some of the accessory
works, which naturally accompany the same. This table follows
at the end.

С—" The separate total amount of expenses for assistants, for
workmen, for the foundry, for materials, and the grand total of all
the expenses caused by the work."

In this work, like in all other, that I agreed for with the govern-
ment, I refused distinctly all the money business of it ; I know
nothing of the amount expended, neither in the whole, nor in de-
tail. I never touched a dollar, nor a cent, of the money expended.
I can only say, that all that was ordered, was calculated before
hand, to the closest economy, compatible with the indispensable ac-
curacy of the results, and its certainty ; for bad work, not answer-
ing the aim, is no economy, but money lost. This highly impor-
tant measure, of establishing uniformity of Standards in Weights
and Measures, has cost to this nation, in proportion to the quantity
of work produced, its accuracy, and the extensive usefulness, far
less time and money, than any other nation, as I am well acquainted
with it.

It is impossible for the Committee to form any proper judgment
upon the establishment without properly visiting it in detail ; it has
actually been visited by men of science of all civilized nations, from
Russia through all Europe, to South America, &c., with the highest
approbation ; all equally considering the establishment unique, and
unequalled in its kind ; and as actually highly creditable to the
country.; in which all the well informed citizens of the country re-
joiced.



61

D—" Also to specify the number of Standards of each descrip-
tion, and of scales thus far made."

The Tabular exposition D. D., joined at the end, shows this in
all its details.

E—" And an approximate estimate of the cost of each."
This is impossible in nature, as I am entirely ignorant of the

sum expended. Upon what relates to the work itself, the question
would be to decide, what shall, in the above quoted list, be called
a standard ; what shall be allowed for the tools and implements,
made in the office ; for the wear and tear of all the tools ; the value
of the property on hand, paid by the expenses, which is considera-
bly more than might be expected ; besides the value of the Stand-
ards themselves, what they would bo valued at, &c. ; for this, the
inventory of the establishment would have to be consulted, &c. It
cannot fail to strike at once, that all this scrutiny would require
more time, than it would be reasonable to bestow upon it, to get the
most uncertain and rough guess at a very uncertain result.

The objects produced by the establishment, are of course so dif-
ferent in value, amount of labor, and all other expenses, that a real
proportional valuation is entirely out of question. For instance, а
set of subdivisions of grains, in decimals, costs in London from 6
to 8 shillings sterling, of those we made many hundreds. A ba-
lance, like that made hero for weighing of the half bushels, would
not be made there under 1600 dollars, notwithstanding the greater
ease of workmen and their greater cheapness. The balances for the
States already will, and must, be superior by far in accuracy, to
any made hitherto in the country, as are those already executed for
the use of the office.

To give an idea of the habitual cost of such like works, which
are, however, always only copies, grounded upon no scientific prin-
ciples, as accurate Standards must be, to deserve the name of
Standards, I will present here some facts, which may be compared
if desired.

Standard copies, procured for the .government at different times,
with their cost.

Lot of old standards, procured by the Ambassador, Richard Rush,
from England, in February, 1822, with certificaio from the exche-
quer, enumerated in the comparison of 1832, £103= $615.

(These are very inaccurate, in spite of the certificate.)
Three scales of yards and oil, by Thomas Jones, London. (Cost

not found in the Treasury nor State Department.) These standards
seem better made. (See their comparison.)
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The pound weight, procured for the Mint, by Mr. Gallatin, 21st
March, 1828, the artist's account only, £2, 5 => $11 25.

(Captain Kater having adjusted it.)
Four single pounds, procured for verification for the weight and

measure establishment, cost 25 guineas = $131 25.
One balance of Troughton, of grain weight, up to 10,000,

£26, б = $131 25.
(The weights of this collection, though accurate within them-

selves, are too small, being taken from the London Mint, which Dr.
Moll of Utrect found, at the same time with mo, too small. The
Mint weight of London was therefore changed by act of Parliament,
and the coins made before 1828 depreciated proportionally to one
and a half grain in the pound.)

The standard of the Virginia University, consisting of, first, a
balance and weights up to 5 pound troy, ... $500.

Second, a scale, upon which is traced a yard and metre, with two
microscopes, $300.

For the standards procured from France, the account of Fortin
shows a sum total of 4.205 francs, - $841.

(See copy of account.) These standards are very valuable.
The account of Mr. Pollock, of Boston, for balances and weights,

furnished to Mr. Adams for his comparisons in 1820, $642.
(These are not sufficiently satisfactory.)
An adjustment of a pound troy in the Mint of London, costs,

according to the statement of Professor Moll of Utrecht, three
guineas, $15 75.

The certificate of the exchequer, for the oldest sets of standards,
is quoted upon the indenture £1, 15, and their great inaccuracy
shows that they have not any proper comparison, - $8 75.

F. " So that the sum of the items shall equal the expense."
This is evidently impossible by what has been said upon this

subject before. The money spent upon such an indispensable and
valuable establishment cannot be put in any comparison with the
benefit which it bestows upon the society, and the daily intercourse
of the citizens. The economy of a nation, or government, does not
consist in not spending, but in producing good by the money
spent.

G. " Also a statement of the articles yet remaining to be made."
This is shown by the table of results obtained in the work, which

shows the unfinished work as well as what is fully finished. It
presents a small quantity of unfinished work, comparatively, with
the great mass of work actually executed,

It can only yet be remarked upon this subject that, at the end of



53

the mechanical work, and the full adjustment of the standards, there
should still be added the experiments upon the expansion of the
brask employed, by heat, comparatively with other metals ; the spe-
cific gravity of the samo, and their relation to the water : as these
are scientific elements, that are to be ascertained to fix the system of
the standards, in its scientific relations, which is so desirable for its
credit and stability. This I had already mentioned to the Treasury
Department, and I had heretofore made some experiments tending
towards that aim. It may be yet observed that, in England, even
the observations -of the seconds pendulum were joined, to give to
the work a still more extensive resting place, by the determination
of the ratio between yard and pendulum.

H. " Also the time and expense necessary to complete the whole."
It must be observed upon that, that the distribution of the work

must be made according to the nature of tho work, without regard
to the individual final execution of any single one ; so that a work
of a certain kind must go through all the individuals of the stand-
ards requiring that work ; thence, speaking of works done, or not
done, falls in between the different parts of the works, that are in
the whole to be done, and determines nothing about the how many
of each kind are done, or not done ; the enumeration is contained in
my reports, which I am prohibited to refer to.

• As to the time, it must be observed, that for the adjustment of the
capacity measure, of which the half bushels form the largest part,
that by the finished construction of the balance for this aim, a most
essential step is. already made, but two favorable winters will, it is
supposed, at least be needed to execute these adjustments, which
can be made only under such a low temperature as is not obtainable
in summer. The balances will, on the contrary, be worked at all the
time, with the full assiduity which has always been used in all the
works of this office ; therefore they will proceed to completion as
fast as possible. But it must be observed that an accurate balance,
of some size, has a considerable number of component parts, and
proportional work, requiring great accuracy.

In respect to the estimation of expenses, it must be observed, that
all such prospective estimations are altogether too vague and there-
fore improper, because they cause expectations, for which it is im-
possible to assign any reasonable ground.

I. "Also that the report be mnde in such form as to give a con-
cise view,of the whole matter without the necessity of referring to
other reports."

To establish ,an accurate and uniform system of standards of
Weight and Measure in any state or country, is an unavoidable

8
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and distinct duty of every civilized government, and this system
requires even sometimes a renewal or verification.

All European governments, without distinction of their kind, have
in modern times made such renewals or verifications, and published
the principles of them in their countries.

This establishment is one of the means of promoting peace, and
administering justice in all dealings among the citizens. The larger
the country,the more essential and important the measure becomes;
it is in general considered as indicating the civilization of the
nation.

General Washington, well aware of the duties of a government,
which he had so essentialiy helped to establish, said in his inau-
gural speech, Sth January, 1790, to the Senate of the United States:

" Uniformity in currency, weights and measures, of the United
States, is an object of great importance, and will, I am persuaded,
be duly attended to."

The answer of the Senate of the llth January, 1790, quotes the
measure as a subject that shall be duly attended to.

The 8th December, 1790, General Washington recommends this
anew, and the 2d and 25th October, 1791, he said :

" An uniformity in the weights and measures of the country is
among the important subjects submitted to you by the constitution,
and if it can be derived from a standard, at once invariable and uni-
versal, must be no less honorable to the public councils than condu-
cive to the public convenience."

A committee was established the 1st November, 1791. April 6th,
1792, a report of the committee presented a full system of weights
and measures, upon the principles staled by General Washington.

17th and 18th November, 1792, the report was discussed, and also
20th November and 6th December, a full report was again pre-
sented, which was, January 29th, 1793, ordered to be printed. This
last report being directed to be based upon the mean of the measures
and weights found in the country. The 8th February, 1793, the
decision was postponed to the next session of Congress.

From thence no special action on that subject appeal's on the part
of Congress ; but many State Legislatures made partial arrange-
ments that had in general no lasting effect. However a number of
laws passed, grounded upon the supposition that the uniformity
existed, thereby increasing the difficulty.

The report, made in conformity to the suggestions of General
Washington, became well known and was much approved in' Europe.
About that time I was engaged in making copies of the toises of
Leland's, which had been compared in 1769, with the scale of Bird
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in London, to determine the relation of French and English stand-
ards, on the occasion of the measurement of the Mason and Dixon
lien in this country. One set of these toises is in the country, and
was again compared in 1817, as is also the toise of Conivet of 1768,
which I bought from the heirs of Dionis du Séjour, in which I
sttindarded the toises with which the base-line of my triangulation in
Switzerland was measured : (which was since further continued,
&c. &c.)

In 1817, 3d March, a resolution of the Senate referred to the
Secretary of State, to present " a statement relative to the regulations
and standards for weights and measures, &c." which produced the
elaborate report of the Honorable John Q. Adams, upon that subject,
of 22d February, 1821, which proved forcibly the very groat irre-
gularity in measures of different parts of the country ; this occa-
sioned, of course, a new proposition for the so desirable uniformity.
For that purpose also a set of English standards had been procured
from London, certified by the Exchequer, 8th December, 1820,
which however have proved to have very little accuracy, when
compared in 1831 and 1842, with the liquid capacity measures, &c.

A Committee was established upon this report, which reported
under the llth March, 1822, proposing the fixation of Standards of
Weights and Measures, to what would appear to have been the in-
tention of those found in the country, saying, " To render uniform
and stable, the Measures and Weights, which we at present pos-
sess," and " Standards to be made for the State Department, and for
the Stales and Territories."

New standard units were then procured from England, and from
France, under this resolution, which were deposited in the State
Department. But no further action took place upon that ; no
Standards of any kind were made, or even attempted to be made.

The 19th May, 1828. The Troy Pound of the United States
Mint in Philadelphia, which had been procured by Mr. Gallatin,
verified directly by Captain Kater, who had made the English Stan-
dards, was declared by Congress,

"The Standard of Weight for the United States, the other
Weights to be according to their legal proportion to the same."

As I was of old acquainted with this subject, and could easily
foresee the absolute necessity of a measure to establish uniformity of
Standards in this country, I did not lose sight of it, when I was
sent to London, to have instruments for the Survey of the Coast
constructed, under my direction, in 1812 to 1814 ; I had need, for that
work, of accurate Standards of length, as well of England, as of
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France ; it was an addition of expense entirely unperceptible, (and
actually not observed,) to procure also some Weights and Capacity
Measures.

The next action upon the subject, was the Resolution of the Se-
nate of the 29th May, 1830, quoted above. When on that occasion
I was called by the Secretary of the Treasury, " to compare
the Standards of the Custom-houses," these Standards, brought
by me, formed the ground-work, and the means, of the whole
establishment, which the Secretary of the Treasury was very
glad to find on hand, instead of, as he had intended, yet to pro-
cure the means from England ; besides, I could direct, to be con-
structed in this country, by arrangements never before applied in
so large a scale, but highly approved by the scientific men in Eu-
rope, and in this country equally, balances to weigh till above. 130
Ibs., to a proportional great accuracy.

Without this circumstance, the whole establishment of the uni-
formity of Standards in this country would have failed again, by
the delay unavoidable in procuring the means from abroad ; this is
proved in comparing dates with the cotemporaneous circumstances
of those times.

The intimate connection of the two works, of the Coast Survey,
and the Construction of Standards, shows itself already in that cir-
cumstance ; my comparisons of length measures made in Newaik,
New Jersey, 1817, form part equally of Mr. Adams' Report of 1821,
and of mine upon the Coast Survey, and equally again in the re-
newed operations in 1831..

Prom that time, the statement under A. renders account.
The operations going on successfully, a joint resolution of both

Houses of Congress of 14th June, 1836, ordered :
" Full sets of Standards to be made in this office for all the States,

equal to those made for the Custom-houses ;" and in July, 1838, (see
Laws of the United States, vol. 9, page 839,) it was ordered : " that
also Balances should be constructed for the States, in this office."

The nearer particulars are stated in the preceding articles ; it may
here only be remarked, that so many Committees established during
forty years before 1830, have been without any result, towards the
beneficial aim in view ; while what was done since 1836, has nearly
completed the task, which to interrupt now by any alteration what-
soever, would be the entire destruction of the system, and therefore
of the benefit which the country expects from it ; the frequent calls
from various parts of the country, prove fully how the more en-
lightened part of the nation considers these works.
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I must here yet place the abridged comparisons of the time, and
result of such works, in different countries, so far as they can in-
terest in this country, that is principally of England, for which I
will only refer, by quotation of dates, to the authentic public docu-
ments, viz :

1. The Parliamentary Report of 7th July, 1819.
" Commissioners' Report, 18th September, 1820.
" do. do. 31st March, 1821.

Report of the Committee of Lords, 1823.
Letter of the Commissioners, 14th September, 1826.

' 2. Of the Philosophical Transactions of the Royal Society of
London, the following volumes give some account of the parts of
the work of Captain Kaler, connected with the same. In the year
1818, page 33 contains an account of pendulum observations, pre-
paratory to the linear Standard, as it was first intended to accept it
instead of the yard, or at letist compare it with the same, so as to
make it subservient to find the yard, in case of its loss, by its ratio
to the pendulum.

In the same volume, page 103 contains the comparison of the
French metre, with the different English scales.

In the year 1819, page 70, Reduction of the Pendulum Observa-
tions. In the same volume, page 337, Observations of the Pendu-
lum at several of the Trigonometric Stations of the British Trian-
gulations.

In the year 1821, page 75, Account of the various British Stan-
dards of Linear Measure. In (lie same volume, page 31(5, Re-
measurement of the Cube, Cylinder, and Sphere of Sir George
Shuckburgh, for determining Standards of Weights and Measures.

In the year 182G, Part 2d, page 1st, Account of the Construc-
tion of Standards of Weights and Measures for Great Britain and
Ireland.

There were made :
Troy pounds, . . • . 6}
Avoirdupois pounds, . . . 6
61b-Troy, J Total 84.
Gallons, 4
Bushels, 4
Yards, 4

Only these appear in the account, adjusted simultaneously toge-
ther, by Captain Kater.

However, the following list of deliveries appears to indicate, that
they were afterwards multiplied by the artist, Mr. Bates ; of their
adjustment I find no account.
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The Standards delivered, as stated thus in number, were to the
Exchequer, . . . . . 24
Guildhall, 10
Dublin, 10
Edinburgh, 10

Total, 54
In the year 1830, page 359, a paper appears by Captain Kater,

on the Errors of his Linear Measures.
This short indication may suffice here, to guide, if detailed infor-

mation should be desired, to be followed up farther, by consulting
the reports and the volumes of the Philosophical Transactions.

Upon the French Standard Establishment, we have the fullest
accounts of all parts by the several quarto volumes of the " Base du
Systeme Métrique," though the mode of operating is not applicable
to this country's standards.

The different other States, Russia, Prussia, Holland, the many
States of Germany and Italy, have all equalized and determined
anew their system of weights and measures ; their publications are
of course in the languages of these countries, and are not much
spread in foreign countries. Their collection, together with copies
of the standards, is one of the subjects upon which I made a special
proposition in writing, at the beginning of my works, to impress the
advantage of such a collection, to fix upon good principles the daily
reduction of all the foreign standards, which now are practised to tho
fancy of the calculators in the Custom-houses, no regular guide
being given to them by authority.

K.—It is to be supposed that the committee has calculated before
hand, the great and harmful delay which this detention, and what
consequences the committee may still please to give to it, must have
upon my works in the Coast Survey, for which 1 would some time
ago Have taken advantage of the season, for my works in the main
triangulation in the field, which cannot be executed but in the pro-
per season. I have, in my answers to the committee upon that work,
stated the losses alreiidy arising from the attack of last year upon
that work ; I can only add here that if I am not soon relieved, the
same loss to the work, of about one season's work, will be again
incurred this year.

Similar circumstances have unfortunately happened before to my
works, which occasioned, that, instead of being able to pursue my
works with that assiduity and courage, which I always should like
to bestow upon them, I have been called upon to write polemic re-
ports and answers, and distract my attention from the scientific turn,
which has the higher claim upon my attention and time, and which
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would give to my works the advantages which belong to them. It
is well known that both my works require the application of science,
sometimes rather complicated, and that no merely loose scientific
application can satisfy the exigencies of these works ; on the con-
trary, it would introduce new uncertainties and disorder, leading to
disappointment and disgrace.

L.—Having executed these answers to the letter received from Mr.
Aycrigg, as speedily as the nature of the subject admitted, I have
no doubt it will be satisfactory in relation to the works under my
charge, for the Committee which has undertaken the inquiry, as
much so as the inspection of the work has been to every visitor of
the establishment, who takes any interest in the public good, which
is the aim of it ; however, I cannot refrain from inviting the Com-
mittee, most pressingly, not to omit a visit of the establishment in
detail, when it cannot but strike, that the compactness of its differ-
ent inseparable parts, is one of the greatest means of celerity, eco-
nomy and accuracy, that its junction with the establishment of the
Coast Survey produces a mutual assistance, thence an economy, for
both, unobtainable by any other means, not connected under one
and the same head and roof, besides the advantage which I had from
my old acquaintance with the subjects themselves, and their scien-
tific requirements. The same advantages could not be obtained by
a whole society, of different opinions, and different degrees of scien-
tific means, and informations ; I might even quote again as proof,
the failure of all previous attempts, towards this valuable aim, by
Committee's as quoted above.

Now the object is nearly attained, and any change whatsoever
that might be attempted to be introduced, would destroy again the
whole system, make of the whole a disgraceful failure, and a direct
pecuniary loss. All the particulars of the work are known, and
spread over this county and Europe, and the approbation which my
reports met all over, are sure guarentees of the public disapprobation,
that would follow any change or interruption.

WASHINGTON Опт, JUNE 29,1842.
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Received, February 13th, 1822, from the Register of the Treasury, the account
of Thomas Jones, for Weights and Measures purchased by Richard Rush, for the
Department of State, which account (amounting to £103,) has been paid by me,
as Agent for paying the contingent expenses of Secretary of State Office.

(Signed) FONTAINE MA.URY.

Account of Mr. Fortin, for French Standards.
French Franks.

Metre a traits of Platinum, with box, 2,600
Kilogram of Platinum, with box, 1,100

Do. in brass, cilindricnl, 45
Do. do. subdivided square, 100

Litre Modèle, brass, with box, 60
Brass Metre, subdivided, with box, 85
Box and Baling, 25
Custom House expenses, 10
Charges in Havre, Shipping, Insurance, etc., 190

4,205

Mr. Gallatin's account, 2lsf March, 1828.
Bates' account, £2,5

Boston, 13Л January, 1820.
THE UNITED STATES,

To ALLEN POLLOCK, Du.
For best Large Balance, with Agate Suspension, . . . $300.00
Large Glass Case, for do., 65.00
Set best polished Large Weights, 65.00
Brass bound Mahogany Case, for do 15.00
Two Thermometers, for large case, 10.00
Best Small Balance, with Agate Suspension, 120.00
Glass Case, for do 25.00
Weights, for do., to one hundredth of a grain, . . . . 40.00
Boxes, for small weights, 4.00
Packing Coses, Packing, . . 8.50

0042.50
Received above amount of Moses Young.

(Signed) ALLEN POLLOCK.
No. 962.

Moses Young,
Register Office.

From other countries, also, weights and measures were procured,
besides these, the accounts of which may be found among the Am-
bassador's accounts ; the whole of the expenses incurred for them
will be near about $4000 ; they are collected, as far as yet on hand,
in this office, where they may be seen at any time, and compared
with the work produced here.



A Tabular Statement of the Work executed for the System of Uniform Standards for the United States, from
the beginning of the year 1836 to June, 1S42, with their state at that epoch.

jFuíí sets of Weights from \lb. Troy, to 5/Qlbs. Avoirdupois.

Delivered to the Treasury Department for the States and the Custom Houses, in two interior boxes each,

Do . do . do . do . use o f the Sub-Treasury, - - - - - - - -
D o . d a Patent Office, authorized b y t h e Treasury Department, - - - - - - - -
Do. do. Old Point Comfort, opon direction of Treasury Department, - - - - - - -

jxept ш me «jmce o y u ur pariso ,

Set.

200
1
2
1
1
2

207

10
10
10
10
10
10

Pieces.

2000
10
20
10
10
20

2070
Sei of Ounce Weights.

Delivered to the Treasury Department for the States, from l u a e g to 10 ounces, . - _ . . .
Do. do. do. do. Office and the Patent Office,
Do. do. do. do. Office, small box up to 10 ounces and lib., -
D o . d o . d o . d o . Sub-Treasury, u p t o 1 0 0 ounces, - - - - - -
Da do. do. do. da from 10 ounces down, and subdivided in 3 boxes, -
D o . d o . Mint o f Philadelphia, boxes f r o m 1 0 0 ounces down, - - - - _ . . -
D o . d o . d o . unadjusted f o r t h e Branch Mints, - - - - - - -
Do. do. do. unadjusted ounce weights up to 1000 ounces, -
D o . d o . Office o f Sub-Treasury, o n e ounce s e t u p t o lib., - - - - - - - - -

D a d o . full sets f o r future comparison, b y combined weighing, - - - - - - -

29
2
1
1
2
2
2
4
1
1
5

50
Standard Capacity Measures.

Just packing f o r delivery, standards o f liquid capacity measure's, - - - - - - - - -
D o . d o . d o . gallons, besides t h e above, - - - - - - - - -

There a r e besides, gallons mechanically executed, ready f o r f i n a l adjustment, - - - - - - -
One whole bushel, to be deposited in the Treasury Department, not yet adjusted, - - - - - -

Each of the capacity measures has a glass cover, to adjust i ts fulness, - - - - - - - -

-

54
71

27
27
12
3õ

25
19
5
8

25
19

783
54
12
35
40
50
38
20
8

25
95

1160

5
1

270
71
19
1

157
518

1036



Standard Long Measures.

Yards delivered, fully adjusted, each consisting of yard and matrix, . . . . . . . .
Yards mechanically executed, ready for the last repeated comparison, . - - - . - . .
Apparatus for comparing yards, with micrometric microscopes, &c. . . . . . . . .

Brass Balances.

Large balances made for use in the office of about 40 inches distance of suspensions, -- - - . -
Largest balances, described, for the adjustment of the half bushels, . . . . . . . .
Balance delivered to the Sub-Treasury, . . . . . . . . . . . . .
Smaller balances of 13 and 27 inches distance between the knife edges, . . . . . . .

O n e brass balance beam, given t o t h e Mint o f Philadelphia, - - - - - - - - - -

Single Weights and l\[easures, and accessories to the Standard Weight boxes and others.
Furnished to the Sub-Treasury, one box with 3 Ib. and 2 forks, . . . . . . . . .

Do. do. da three boxes with single pound weights and forks, - - - - - -
Do. do. Frankfbrd Arsenal near Philadelphia, lib. avoirdupois, . . . . . - -

Kept i n t h e Office f o r u s e i n future comparisons, single pound weights, - - - - - - - -
Do. do. the original adjusting weights for my use, above lib. weight, . . . . . .

Delivered to the Committee of Massachusetts legislature lib. troy, and lib. avoirdupois,

F tl "11 -1 h • h ° ttwl t Ъо ^Л

Every box of large weights has two separate boxes, each having 2 forks and 4 screw holders, . . . .
The ounce weight boxes have tongs and forceps of different sizes, the full sets each three, - - - -

Г» e -a rJ^T^^Íl ° N V* Ь П *

no oot .measure, b eu u угш, и. Ь. ÍX.,

Set.

41
110

4

155

1
3
1

4
4

207
44

No. in Set.

2
2

5
2
1

6
1

12
3

Pieces.

82
220

4

306

4
1
1
2

30
1

39

5
6
1

55
25
2

24
4

2484
132

1
1
1
1
1
1
1

2745

Ю



Boxes, with Fittings for the above Standards.
For 207 sets of large weight standards, 3 boxes for each set, - - - - -
For the sets of ounce weights, - - - - - . . . . .
For the accessory weights given out, - - . . . . . . .
For the full sets of liquid capacity measures delivered, - - - . - .
F o r t h e additional gallons delivered, - - - - - - - - -
For the gallons on hand, . . . . . . . . . . .
For the half bushels, . . . . . . . . . . . .
For the yards delivered, and those yet in office, . . . . . . .

Outside Packing Boxes of the Standards delivered.
F o r t h e large weights delivered, - - - - - - - - - -
For the ounce weights, . . . . . . . . . . .
F o r t h e liquid capacity measures, - - - - - - - - - -
F o r t h e yard standards delivered, . - - - - - . . - .

Set.

207

No. in Set Pieces.

621
49
9

108
71
19

157
151

1185

207
29

125
41

402

a»
00
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STANDARDS OF THE LIQUID CAPACITY MEASURES

THE SYSTEM OF UNIFORM STANDARDS
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THE 1TNXTBD STATBftt

DESCRIPTION OF A NEW ORIGINAL BAROMETER,
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OF THE BALANCE FOR ADJUSTING THE HALF BUSHELS BY THEIR WEIGHT
OF DISTILLED WATER.

BY F. R. HASSLER.

WASHINGTON •

OALS8 AND BEATOK, PHINTBHÍ.

1843.



*7th -CONGRESS, , ÏHA5. Î^O. ifè. Ho. or
grf Session. * TVeos. Uepi.

STANDARDS ÖP LIQUID CAPACITY MEASURES;

LETT
гяох

THE SECRETARY OF THE TREASURY,

Л report showing (ht progrès^ made in' the fabrication of standartls-tíf
liquid capacity measures.

APRIL 8, 1842.
Referred te the Conftvitlee on the Coast Surrey.

THEASUHT DEPARTMENT, April 7,
SIR: I have the honor,,here with, to transmit to you a report made to

this'Department -by Professor tíassler, showing the progress made in the
fabrication of standards of liquid capacity measures.

I am, very respectfully, your obedient servant, , -, •
W. FORWARD,

Secretary of the Treasury,
.Hon. JOHN WHITE,

Speaker of the House of Representatives.

WASHINGTON CITY, April 5,1848.
SIR: The letter herewith joined, which circumstances have delayed for

some time, contains the report and announcement of the successful execu-
tion of one more of the partial tasks, executed for the general aim of intro-
ducing uniformity of weights and measures in the United States, namely
that of the construction of the standards of the liquid capacity measures. Upon
the particulars of the,operation, the letter, or report, gives all information,

I take the liberty to request that this report should be communicated'to
both« Houses of Congres», as the previous ones have been,' for which pur-
pose I join (like always) two copies.

But the plates it has not been possible, for want of time, to" make double.'
As, however, the whole will be published, they will be,muUiplied4by that
means.

I mnst take the liberty to request, in this respect, that the plates should
be returned to this office1, for their being lithographed and' printed, with tha
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•necessary neatness and accuracy, so much the rather, as the assistant here,
•who has made the drawings, is in the habit, and able, to execute such work»
carefully, and that it would be done under my inspection and direction ; he
being paid by his appointment, the cost will, of course, be diminished for so-
much. •

Instead of the special short instructions which have heretofore been added
to thé sets of standard weights, &c.,-upon their use, and the manner of
caring them, it will be necessary, in this сазеДо add to the 54 full sets, con-
taining gallons, and their subdivisions, a full copy of so much of the report
as renders account of their construction, &c. ; that is, till after the tables,,
which give their standing towards full accuracy, (or the 4*8 first articles.)

The'descriptive parts of the other articles, as means of the operation for
the standards, are not needed for this destination, as they form rather a
part of the general account of the whole work.

I cannot omit adding here, again, that it is desirable to make the Govern-
• ors of the States again attentive to the propriety of their taking the neces-
sary measures to get all the different standards ready, and now accumulating
at the Treasury Office, into their intended practical utility, for the benefit of
the public.

I have the honor to be, with perfect respect, sir, your obedient servant,
F. R. HASSLER.

Hon. WALTER FORWARD,
Secretary of the Treasury United States.

WÁSHIKOTON CITT, March, 1848.
1. SIH : In fulfilment of the promise stated in my letter of 9th December

last, I can now have the satisfaction to inform you that 54 full sets of stand-
ard liquid' capacity measures are completed, all to the outside packing
boxes, which are now making in the form of chests, which will serve after
for their safe keeping ; upon communication by the Treasury Department

' to me, of the directions to whom, and to which places, they shall be addressed,,
they will then be immediately delivered. "

2. This number of full sets will be sufficient to supply each State with
one of them, and to furnish about an equal number of the principal custom-

, houses.
••••'• Each set consists of five pieces, namely :

One gallon.
One half gallon.
One quart.
One pint.
One half pint.

(Each of these measures has a ground glass cover, to determine the limit of
-its fulness, and they are in all respects equal to the two sets delivered, the
one to your Department, and the other to the Patent Office, which form
part of trie above number of 54 full sets. It is proper, nay necessary, that

rtwo of these sets shall remain in.this office for reference, and possible future
necessary use ; the rest it is desirable that they should be delivered to your
'order.

3. To. these full sets I am able to add still 71 single gallons, which it
is intended that should be given to the other custom-houses ; as it was con-
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sidered the subdivisions were not absolutely needed for them ; this
bring the whole number of gallons to 185, of which , therefore, 123 will be
delivered now.

4, The success in the accuracy of adjustment has been above all expecta-
tion, their difference from full exactness deviating, in no case, as much as è
grain of distilled water at its maximum density, as the table inserted hereaf-
ter will show. /

5. This result proves, as well the accuracy of the physical data from which
the elements are deduced, which must serve for the reduction to the point
of the barometer, and the degree of temperature, which are selected for
standards, and also of the appropriatedness of the moans of execution, which
I have selected, and the care taken in the execution of the work itself.

G. The principles of the adjustment of capacity measures have been de-
duced, and discussed, in my report upon the comparison of the weights and
measures collected by the Treasury Department, which I rendered in Jan-
uary and June, 1832.

7. Not to repeat the details there gone through, I will here only state the
principal facts, a,s far. as they relate to the individual part of the standards
herewith presented, viz :

8. The gallon selected as standard for the liquid capacity measures, is the
former English wine gallon, of 231 cubic inches in content, which was
shown to bo intended by the mean of those in use in the country, as was
directed by the law of Congress in 1796, to be the prmciple for all the estab-
lishment of standards for the United States.

9. The mechanical determination of this content by measurement, is too
rough to present any thing like the accuracy demanded in the determina-
tion of standards.

10. The weight of this cubic content of distilled water, at the tempera-
ture of the maximum density of it, and at 30 inches height of the barome-
ter, is the physical principle employed in these determinations ; it gives for
the weight of the gallon, 58,373,0 grains of the troy pound of 'the United
States mint, which has by law been adopted as standard of weight for
the Union, supposed to contain 5,700 grains according to ancient habit.

11. The value of the subdivisions of the gallon, which, according to old
habit, are hy successive halving, follow, of course, the same proportional
value.

12. The vessels made to represent these standards, arc of the same brass
made for the whole of the standards, which is, of course, one of the means
of their uniformity ; their form is a cylinder, of which the diameter is half
its height, nearly. See the figure of them in plate I.

13. The manner in which these capacity measures were made, is the fol-
lowing : Hollow cylinders were cast of the proper capacity for each of the
measures, wiih such, a ro-enforcement at the upper end, as would serve to
give that part more strength, and also more bearing to the glass cover
which has to be applied upon it, to indicate the exact fulness. The bottoms
were cast in form of a plate, in the inner rim of which the other or lower
end of the cylinder was soldered.

14. These cylinders were strongly hammered upon triblets of proper
dimensions, by which all inequalities of the castings were avoided, and the
metal made more solid, as the caso required, without going through the
long and costly process of using rolled brass, beat und soldered, and iur-
mshiug a far superior quality of metal.
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15. Thisr mode of operating is the invention 'of my son and assistant in.
the work, Edward T. Hassler, and has been a great means of acceleration
and economy in the work ; the mechanical part of these constructions hav-
ing been generally under his care.

16. The vessels arc without any ornaments, and avoiding all sharp cor-
ners or indentations, where water might find a rest, and escape the careful
wiping, which is necessary in the adjustment by weighing.

17. The handle is put on afterwards, separately, and can be taken off, or
put on, as it is fastened to a ring that encircles the upper part of the measure
under the strengthening part of it, to which the handle is fixed on one side,
and a projecting part on the opposite side ; the lower part of the handle is
held fast by a screw,taking hold of it from below, and passing through the
extension of the circular re-enforcement projecting below the bottom part.
These handles were never at the measure during the weighings, to prevent
their lodging water not easy to wipe off.

18. The first plate presents a figure of the section through the whole
gallon and the handle, which will give a full idea of all the measures.

19. The variation of the metal by temperature, as well for the relative
buoyancy of the metal as of the water in air, form the elements for the reduc-
tion to the standard point. This reduction is, therefore, for all the weighings,
compounded of both these influences.

20. Special tables were constructed for these circumstances, grounded
upon the physical elements determining them, for the variation as well of
the barbmeter as of the thermometer, adapted to the individuality of the
means, the metal and the water employed. I will place them here, together
•with the enumeration of the elements upon which they are grounded ; by
their means the whole system will be presented in one view.

21. Thefollowing are the elementary numerical data for the determination
of the liquid capacity measures of the gallon and its sub-divisions:

A. The legal dimensions of 231 inches cubic of the gallon, presents in
grains of the pound troy of the mint, taken at 5,760 grains, the weight
of distilled water, which it shall contain, to be = 58373,0 grains, at the
temperature of the maximum density of the water, and the barometer at
30 inches:

B. The cubic inch of water at the maximum density is accepted, like in
the English determinations, at 252,7453 grams.

C. The cubic expansion of the brass, for 1° of Fahrenheit, according to my
own experiments, is = 0,00003154 parts of the whole.

D. The expansion of the brass gallon measure, in capacity for 1° Fahren-
heit, near the maximum density of the water, is =: 0,0072793 cubic inches.

E. The effect, in the weight of the water at maximum density, of this
expansion of the brass, for 1° Fahrenheit, is = 1,8399 grains.

F. The effect of the barometric variation upon the weighing, upon which
the reduction to 30 inches barometer is to be grounded, is composed of
the specific gravity of air, and of brass, to water, and presents, for 1 inch
variation of barometer, the following fraction : Г4т X l X -jV> according
to the data accepted for the English standard, which it was found proper to
мае here, because the standard of this country originated first from the
English.

G. The effect of this upon the weight of the gallon gives its numerical
effect =: 2,0488634 grains for one inch variation of the barometer ; the tables
for smaller variations, and for the subdivisions of the gallon, are too simple
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deductions to deserve insertion here, as they present only proportional it&c-
tione. of this number.

H. The eflect of the variation of temperature .being compounded of two,
the one in arithmetical ratio for the brass, .the other in an increasing ratio
(explained above) for the water; the table for these reductions of the gallon
is here inserted, for the temperatures near the two minima of this effect ;
remarking only, that the weighings were never made toso great an extent
of variation of temperature as the table reaches.

22. Table of reductions, for the weighing of the gallon to the temperature
of maximum density of the water, for a brass gallon,to its absolute value.

Degree
Fahrenheit.

32,0
33,8
35,6
37,4
39,2
41,0
42,8
44,6
46,4
48,2 ,
50,0
51,8
53,0
55,4
57,2
59,0

Réduction in
grain«.

-f 19,7142
4- 13,4068
-f 8,0361
4- 3,5811
— 0,02115
— 2,6642
— 4,5023
— 5,4785
v- 5,7703
— 5,0486
— 3,6584
— 1,5037
+ 1,3929
+ 5,0141
4- 9,3418
4- 14,3605

For the 4 or i, &c., gallons, the effect is of course
also è or 3, &c.

,

23. This necessary limitation in the temperature, without which the
proper accuracy, would be unattainable, is the cause why these adjustments
can be made only in the winter months, when this temperature is obtainable
at least for a certain number of hours in the morning ; the afternoon hours
Leiug employed for the calculation of the reduction of these weighings, and
the adjustment of the measures themselves. .

24. It will be observed by these tables, that the brass has a particular
advantage in these adjustments^namely : while below the maximum den-
sity of the water, or about 39.2° Fahrenheit, it continues to contract, while
the water expands ; from thence to the neighborhood of 52° Fahrenheit,
both brass and water expanding, the reduction changes sign from -f-to.—»
and passes a maximum at about 45°, from which the two expansions ap-
proach again to each other-, there the reduction decreases again until to
about 52° Fahrenheit they are again equal, thence the reduction becomes ;=
0 again, after which the increase of the expansion of the water goes on rapid-
ly, while that of the metal increases only in arithmetical proportion. Thus,
at the two limits of this change of abp-ut 39.2°, and at about 52° Fahrenheit,
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there are two points of temperature equally favorable for the adjustment,
•where namely the variation of the effect of temperature is at its minimum.

25; It is evident that the temperature of i>2° is most favorable for the
work, and affords a relief in the operation; between the two temperatures,
39° and 52° the reduction never amounts to so much for the about 6e° of
variation, as it does after a few degrees of deviation from them, either
above or below the two points of minimum variation, or rather of the о of
variation, for one single degree.

26. By thus organizing the works of such a nature in the practical ap-
plication of natural philosophy, the greatest accuracy is obtained, which is
entirely unobtainable if a point of temperature is selected, where the varia-
tions are large, and in the same direction. I have therefore no doubt of
this arrangement having been one of the main causes of jhe extreme accu-
racy which has been obtained in the present operation, which exceeds all
that I have ever found in any similar operation.

27. This mode of proceeding will therefore be so much more approved
by the men of science, who have been practically engaged in such works, and
are acquainted with the difficulties which these operations have ; while 011
another hand it adds more stability to the system itself, besides that the op-
eration itself is very much casied, and therefore accelerated.

28. The tables of the ultimate results, inserted hereafter, present both
the last comparisons, under the temperature by which they were made,
and the ultimate results corresponding, when reduced to the temperature of
the maximum density of the water, which administers the fullest proof of
their accuracy.

29. Weights were made of the same brass employed for all the standards,
exactly equal to what the calculations exposed in my report of 1832, in-
dicated for each of the capacity measures ; these were used for all equally
in the whole operation.- Also, in all the weighings, brass was used of the
very same proportion of copper and zinc as the standard weights, the length
measures, and the capacity measures, were made of; thence all compensa-
tion for difference of metal was made by the very organization of the ope-
ration, which otherwise would necessitate very complicated reductions,
thereby lengthening the work, and, by the increase of the difficulties en-
dangering the accuracy.

30. By thus compensating practically the many accessary influences, which
pretend to take share in these delicate operations of natural philosophy,
many corrections, and even the reduction to the vacuum, were avoided ;
thence also, all those possible errors that might arise from insufficiency of
the elements which guide these reductions, and complicate so much the
operations, were avoided.

31. A special distillery was established to obtain the distilled water em-
ployed, always pure and hew, which is well known to be the essential qual-
ity required ; the water employed every day in weighing was never over
twenty-four hours old.

32. No more than one-third of the water can be distilled over, to be
taken for use, to obtain it pure; the two-thirds remaining become useless
for this purpose, and the greatest cleanliness is required in the whole ope-
ration, to avoid'all extraneous matter in the water employed for that pur-
pose.

33. It may be observed here again in passing, that all weights whatso-
ever, made in this office, are full ; not any hollow parts, nor addition of
other metal is allowed, to complete or adjust any weight.
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34. In the weighing operation itself, the capacity measure being placed
in one basin of the balance, with its glass cover upon, the weight which
represents the quantity of distilled water of the measure to be weighed, is
placed upon the glass, and the whole is counterbalanced, in the other basin,
with brass weights of the same metal as the measure, and the weight in.
the other basin, so that all the buoyancy of the brass is exactly balanced,
which is as well, for accuracy and uniformity, as if all was reduced to the
vacuum.

35. The temperature of the measure is ascertained, and that of the water
also ; then the standard weight is removed, and the measure is filled with
the water carefully, so as to occasion lhe least possible air bubbles ; then
the temperature of the water is tried again and recorded, when that of the
measure is generally found equal with it ; the few air bubbles that may be
unavoidable, are carefully wiped off, by means of a thin \yhale bone,
with a small rag at the end. The glass cover is again slided over the vessel,
and, When near its end for covering, the superfluous water is sucked out
by a syringe ; the glass fully slided over leaves very little, if any, of the
water to be wiped off around the glass cover. •

36. Thus the standard measure is ready for weighing by the counter-
poises that have been placed in the opposite basin of the balance, and the
smaller complemeMtary weights that have been needed, the enumeration of
these smaller weights is then made and registered ; when the measure is
removed the temperature is again observed arid recorded ; if any difference
is found from the first observed temperature, a mean between the two is
taken, which was, however, seldom of any amount.

37. Thus was proceeded with every one of the three hundred and forty-
one brass vases, here rendered account of, as the standard liquid capacity
measures ; and there are a number of gallons still under adjustment.

38. This task is the most fatiguing and trying for all faculties of a
man in attention and care ; it has bien executed with the same minute,
faithful care and accuracy, as I have described in rendering account of
the weights, and the result has rewarded the exertions by its extreme ac-
curacy.

39. It must be evident that these measures cannot be brought to their
required accuracy at once ; the operation is therefore a successive approack
to the truth. The measures are worked out sufficiently large to admit in,
any case reducing them down, by successive steps, to their proper capacity,
their state being successively ascertained, each time, by the weighing.

40. The quantity of reduction in the height, which will correspond to a
certain overplus of content of the, one or the other kind of measure, is as-
certained at first approximately, by pouring the water ,of one measure,
nearly adjusted, in the new vessel, the scale of this reduction is easily de-
duced from the content of the whole by measurement, compared with its
weight. A particular tool has been made to trace within the measure that
circle at equal distance from the top, which is considered nearest, but still
rather above, the dimension required.

41. Then the measure is brought upon a plate of lead, in the inverted
position ; upon this it is worked in a kind of epicycloidic revolving motion,
with emery upon the plate, by which means the cylindric edge is ground
down to the mark made by the guide of the preceding trial, always in an
exact perpendicular position.
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42. Thus alternately weighing and grinding down, the meaiurp is;
brought every time nearer to the truth, until it is considered within ,the
limit, which it is found sufficient to allow to abide by, and only to register
the ultimate result ; it is these last weighings, and .their result, .which ara
found in the table hereunto joined.

,43. These weighings are of course always made under the existing tem-
perature of the time of weighing, which forms the first column of the table,
after the number with which each set is marked; the third column contins
the difference found at that temperature ; and the fourth column is the final
yesult therefrom arising, for the individual measure, at the temperature of
the maximum density of the wuter, under the direction given by the table-
presented in section 22,; this forms of course the ultimate reduction.

44. It is upon these grounds that I may be allowed to claim, that the
determination of standards, made in this office, will stand the test of future
tiroes more than could have been expected otherwise.

4,5. I am, however, unable at this moment, nor is it proper in this spe-
cial report, to expose the whole philosophical system, its elements and con-
sequences; this belongs more particularly to an ultimate final report upon
the whole of the establishment for the uniformity of standards for so ex-
tensive a union of country as the United States ; the results of which must,,
by .their nature, extend to ages, and of which I understood so well the high
importance, in accepting the trust of their execution, at the very beginning.

46. I might yet quote here the result of the reweighing of the English
and French standards of liquid capacity measures, which has so strikingly
shown the accuracy of the comparison which I have made formerly for th&
object of my report of 1832, and published therein ; but, as this investiga-
tion дпа comparison will be carried on upoii the larger scale of embracing
also the comparison of the weights, &c., it is much more proper to defer
this subject to the final report upon the whole work.

.47. But as it may be of interest and importance to make known some of
the means employed, the utility of which may extend further to other use-
ful applications, I take the liberty to join here :

1st. The description of the thermometers, constructed purposely for deter-
mining the temperature with more accuracy, than the thermometers habit-
ually used give, as it is so essential an assistance in this case.

2d. The description of the kind of barometer of my invention, and of
my own construction, which was employed in this work, as well as for all
astronomical observations, &c., in the coast survey works.

?a. The description of the balance, constructed in this office, for the next
operation of thé standard establishment, namely : the adjustment of the
bushels and half bushels, which, with a weight of about 130 pounds, to 1,50
pounds in, еаф basin, will present a sensibility of one-tenth of a grain—an
Accuracy which I dare assert has never heretofore been obtained, wid with-
<?ut,which J should consider the results of my works degraded.

F. R. HASSLER.
Hon. WALTER FORWARD,

Secretary of the Treasury.
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48. Tables of the last .weighings, «»(/ ultimate rcsulls of adjustment, of
the full sets of capacity measures for liquids.

I. THE GALLONS OP THE FUL.L SETS.

No.

1
Z
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
S3
24
25
26
27

Last weighing.

Degree F.

51,0
45,7
46,2
46,8
47,2
53,8
53,1
53,0
54,7
53,8
52,6
53,3
53,3
50,2
51,5
51,5
51,8
52,8
53,0
52,1
55,S

.52,4
51,6
52,5
52,0
52,4
52,4

Grain.

-2,5
— 5,7
— 5,8
— 5,65
— 5,5
+ 1,6
+ 0,55
+ 0,5
+ 3,5
+ 1,6
— 0,4
+ 0,6
+ 0,7
— 3,4
— 1,8
— 1,8
— 1,5
+ 0,05
+ 0,55
— 1,2
— 1,0
— 0,6
— 1,6
— 0,4
— 1,2
— 0,6
— 0,65

Final roiult.

Grain and decimal

+ 0,0214
' + 0,0848
+ 0,0236
+ 0,0887
+ 0,0592
— 0,1659
— 0,1867
— 0,0117
— 0,1415
— 0,1659
— 0,0826
— 0,4470 -
— 0,8470
+ 0,0520
+ 0,0769
+ 0,0769
+ 0,0037
— 0,0471
+ 0,0383
— 0,1249
— 0,0677
+ 0,0248
+ 0,1525
+ 0,0711
+ 0,0180
+ 0,0248
— 0,0253

No.

28
29
30
31
38
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

Last weighing.

Degree F.

52^4
52,7
52,8
53,0
53,2
53jO
53,2
53j2
50,8
49,5
50,8
50,5
50,5
49,5
50,8
50,6
49,9,
54,1
53,7
53,8
53,8
53,8
50,9
50,3
50,2
50,3
51,4

Grain.

-0,6
— 0,1
+ 0,05
+ 0,5
+ 0,87
+ 0,5
+ 1,0
+ 1,0
— 2,6
— 3,93
— 2,7
— 3,1
— W
— 3,9
— 2,7
— 2,97
-3,8
+ 2,3
+ 1,7
+ 1,9
+ 1,93
+ 1,65
— 2,6
— 3,25
— 3,3
— 3,25
-2,0

Final reault.

Grain and decimal.

+ 0,0248
+ 0,0101
— 0,0471
— 0,0117
— 0,0917
— 0,0117
+ 0,0383
+ 0,0383
+ 0,1 »as
+ 0,1472
+ 0,0928
+ 0,0824
— 0,0676
+ 0,1772
•+ 0,093.5
+ 0,0492-
— 0,0621
— 0,0344
— 0,1 20G
+ 0,1341
+ 0,1641
— 0,1159
+ 0,0571
+ 0,0988
+ 0,1520-
+ 0,0986
+ 0,001»
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Last weighings and ultimate results.

2. HALF GALLONS.

•No.

1
•z
.3
4
5
•«
7
S
«

10
11
12
13
14
15
16
17
18
19
•20
«1
22
23
•24
25
26
Я7

Lut weighing.

Degree F.

48,6
47,4
53,8
50,0
54,3
52,6
54,0
53,0
53,6
53,9
53,3
50,3
53,9
51,2
54,0
50,0
50,1
54,0
50,6
51,1
51,9
52,2
51,1
50,4
48,2
49,0
49,1

О rain.

— 2,4
— 2,65
4-0,8
— 1,85
4-1,3
— 0,2
+ м
4-0,15

-4-0,07
4-0,08
4-0,03
— 1,5
4-0,9
— 1,15
4-1,03
— 1,85
— 1,8

•+м
— 1,4
— 1,15
— 0,07
— 0,43
— 1,12
— 1,53
— 2,55
— 2,2
— 2,27

Final result.

îrain and decimal.

-f- 0,0036
Ц- 0,0723
— 0,0329
— 0,0208
— 0,0626
— 0,0413
+ 0,0305
— 0,1058
4- 0,0036
— 0,1762
— 0,2235
— 0,1036
— 0,0762
— 0,0250
— 0,0309
— 0,0208
— 0,0224
4- 0,0305
+ 0,1096
4- 0,0028
— 0,0196
4- 0,0361
— 0,0072
4- 0,0928
— 0,0257
4- 0,0629
— 0,0522

No.

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

! 43
! 49
! 50

51
52
53
54

Lut weighing.

Degree F.

49,1
49,1
48,5
49,7
50,5
52,8
46.6

46^852,8
52,8
53,8
52,4
47,6

. 48,2
52,5
52,9
50,8
53,8
52,6
52,6
52,5
52,4
46,6
52,5
52,6
47,0
45,0

Grain.

— 2,25
-2,2
— 1,87
— 2,05
— 1,6
— 0,05
— 2,8
— 2,8
— 0,05

0,00
0,00

— 0,3
— 2,7
— 2,5
— 0,17
4-0,05
— 1,4
4-0,77
— 0,2
— 0,17
— 0,2
— 0,3
— 2,9
— 0,2
— 0,2
— 2,8
— 2,8

Final result.

JraLn and decimal.

— 0,0322
4- 0,0 17S
4-0,1686
— 0,1078
— 0,0338
— 0,0987
4- 0,0536
4- 0,0693
— 0,0987
— 0,0485
— 0,0485
4- 0,0124
— 0,0326
4- 0,0243
4- 0,0655
— 0,1022
— 0,0036
— 0,1129
— 0,0413
— 0,0113
4- 0,0355
4-0,0124
— 0,0464
4- 0,0355
— 0,0413
4- 0,0379
— 0,0155
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Last weighings and ultimate results. '

3. QUARTS.

11

No.

1
..2

. .#'
4
5
6
7
8
9

10
11
12
13
14
15
16
17'
18
19
SO
«1
S2
23
24
25
•26
•27''

LW wiifhing.

Degree F.

47,4
50,8
56,4

' 48,C
53,7
54,5
52,3
52,0
51,7

' 52,0
52, Ч
52,2
56,6
53,5
51,7
51,8
51,8
51,8
51,7
52,0
52,1
51,7
52,2
51,7
51,9
51,9
53,4

Grain.

— 1,3
+ 1,98
+ 1,78
— 1,17
+ 0,37
+ 0,73
— 0,1
— 0,25
— 0,4
— 0,3
— 0,15
— 0,3
+ 1,93
+ 0,2
— 0,35
— 0,33
— 0,32
— 0,33
— 0,33
— 0,32
— 0,3
— 0,35
-0,2
— 0,38
— 0,3
— 0,37
+ 0,25

Final reiult.

Sra'm and decimal.

+ 0,0611
— 0,1097
— 0,1026
+ 0,0318
— 0,0248
— 0,0602
+ 0,0946
4 0,0545
+ 0,0072
+ 0,0045
-j- 0,0830
-j- 0,0330
— 0,0561
— 0,1156
+ 0,0572
-j- 0,0459
4- 0,0559
4 0,0459
+ 0,0772
4-0,0155
— 0,0311
+ 0,0572
4 0,0330
4-0,0272
4- 0,0402
— 0,0298
— 0,0330

No.

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

Last weighing.

Dogr« F.

53,1
53,0
53,0
53,0
53,2
52,6
52,5
52,4
52,4
52,5
52,6
52,2
52,4
52,6
46,8
48,8
52,9
53,8
53,7
52,8
51,7
52,3
50,2
49,4
50,0
50,0
50,2

Grain.

+ 0,1
+ 1,12
+ 1,13
+ 0,1
+ 0,17
-0,1
— 0,1
— 0,17
— 0,17
— 0,15
— 0,1
— 0,2
— 0,15
— 0,07
— 1,4
— 1,17
+ 0,03
+ 0,4
+ 0,37

0,00
— 0,4
— 0,15
— 0,87
— 0,97
— 0,85
— 0,9
— 0,85

Final remit.

ïraln and decimal.

— 0,0841
— 0,0079
+ 0,0021
— 0,0279
— 0,0701
— 0,0207
— 0,0177
— 0,0138
— 0,0138
— 0,0123
— 0,0207
+ 0,0330
+ 0,0062
+ 0,0093
+ 0,0346
— 0,0034
— 0,0461
— 0,0414
— 0,0248

0,0000
+ 0,0078
+ 0,0446
— 0,0070
+ 0,0713
+ 0,0646
+ 0,0146
+ 0,0130
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Last weighings, and ultimate results.

4. FISTS.

No.

1
2
3
4
5
6
7
ß
9

10
11

"l2
13
14
15
16
17
IS
19
20
/81
22
«3
£4
£5
56
£7

Lut weighing.

Degree F.

53,6
52,4
52,2
53,0
52,0
51,6
51,8
51,5
52,1
51,7
51,2
52,8
63,3
54,0
53,5
53.2
53^3
53,0
53,1
53,5
53,1
52,8
52,9
52,5
53,2
53,4
53,5

Grain.

+ 0,15
— 0,12
-0,15
+ 0,05
— .0,lfi
— 0,2
— 0,17
— 0,25
— 0,1
— 0,17
— 0,25
— 0,07
+ 0,07
+ 0,23
+ 0,2
+ 0,12
+ 0,1
+ 0,07
+ 0,07
+ 0,13
+ 0,07
— 0,05
+ 0,03
— 0,1
+ 0,1
+ 0,15
+ 0,17

Final recuit.

Grain anü decimal.

— 0,0241
— 0,0319
— 0,0335
— 0,0139
+ 0,0022
+ 0,0115
+ 0,0179
— 0,0154
+ 0,0343
+ 0,0336
+ 0,0312
— 0,0821
— 0,0608
— 0,0373
+ 0,0422

0,0000
— 0,0308
+ 0,0061
— 0,0220
— 0,0278
— 0,0220
— 0,0628

• — 0,0080
— 0,0412
— 0,0200
+ 0,0085
4- 0,0122

No.

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

Lost weighing.

Degree F.

53,5
53,8
53,6
53,0
53,7
56,7
56,8
56,8
56,6
55,0
54,8
54,8
55,0
55,0
54,9
53,2
52,9
52,9
52,6
52,6
52,6
53,6
49,7
52,7
52,9
53,1
52,9

Grain.

+ 0,17
+ 0,2
+ 0,2
+ 0,05
+ 0,2
+ 1,02
+ 1,07
+ 1,07
+ 0,93
+ 0,57
+ 0,52
+ 0,47
+ 0,57
+ 0,06
+ 0,5
+ 0,05
+ 0,03

0,00
— 0,07
— 0,07
— 0,05
+ 0,17
— 0,47
+ 0,05
+ 0,07
+ 0,07
4 0,07

Final rcBult.

Gxain and decim«!.

+ 0,0.122
— 0,0207
+ 0,0259
— 0,0139
+ 0,002G
+ 0,0011
+ 0,0251
+ 0,0251
— 0,0630
+ 0,0376
+ 0,0,348
— 0,01,52
+ 0,0376
— 0,0676
— 0,008S
— 0,0700
— 0,0080
— 0,0380
— 0,0304
— 0,0304
— 0,0,104
— 0,0041
+ 0,0181
+ 0,Q037
+ 0,0320
— 0,0220
+ 0,0320
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Last weighings and ultimate results,

5. HALF PINTS.

13

No.

1
2
3
4
5
6
7
8
9

•10
11
12
15
14
15
16
17
18
19,
20
21
23
23
24
25
26
27

La«t weighing.

Degree F

52,8
40,5
49,5
49,5
49,8
50,0
50,4
50,6
50,8
51,0
51,8
52,3
53,0
50,3
56,8
56,7
36,7
56,6
56,6
56,7
56,5
56,4
56,4
52,2
52,4
51,0
51,0

Grain.

— 0,03
— 0,3
— 0,25
— 0,27
— 0,27
— 0,22
— 0,15
— 0,17
— 0,15
— 0,17
— 0,10
— 0,10
+ 0,03
+ 0,55
+ 0,57
+ 0,55
+ 0,5
+ 0,45
+ 0,43
+ 0,4
+ 0,4
+ 0,4
+ 0,45

0,00
— 0,05
— 0,13
— 0,2

Finei ruulL

Grain and decimal

— 0,0361
— 0,0452
+ 0,0048
— 0,0252
— 0,0322
+ 0,0036
+ 0,0520
+ 0,0187
+ 0,0245
— 0,0125
— 0,0061
— 0,0514
— 0,0019
+ 0,0276
+ 0,0476
-j- 0,0406
— 0,0094
— 0,0465
— 0,0665
— 0,1094
— 0,0836
— 0,0706
— 0,0206
+ 0,0852
— 0,0110
-f 0,0275
— 0,0425

No.

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

La»t weighing.

Degree F.

50,5
51,2
51,2
51,7
51,5
51,5
51,6
51,7
52,2
53,0
52,7
52,3
52,1
52,5
52,5
52,6
52,6
52,7
52,7
52,8
53,3
53,0
49,8
53,3
53,2
53,0
53,6

Grain.

— 0,2
— 0,15
— 0,17
— 0,07
— 0,15
— 0,15
— 0,1
— 0,05

0,00
+ 0,07
— 0,05
— 0,07
— 0,03
— 0,03
— 0,05

0,00
0,00

— 0,03
— 0,05

0,00
+ 0,05

0,00
— 0,2
+ 0,1
+ 0,07
+ 0,03
+ 0,1

Final rouit.

Grain and decimal.

— 0,0043
— 0,0099
+ 0,0045
+ 0,0318
— 0,0327
— 0,0327
+ 0,0057
+ 0,0518
+ 0,0582
+ 0,0381
— 0,0431
— 0,0214
+ 0,0371
— 0,0006
— 0,0206
+ 0,0198
+ 0,0198
_ 0,0231
_ 0,0431
:_ 0,0060
— 0,0100
_ 0,031»
+ 0,0378
+ 0,0346
-L 0,0 100
— 0,0019
_0,0130
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49. Last weighings and ultimate results of {he jingle gallons.

No.

55
56
57
58
59
60
61
62
63
64
65
66
67
68
6.9
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

Lait weighing.

Degree F.

51,4
51,5
52,2
51,1
51,6
50,0
51,0
51,4
51,1.
52,9
52,4
50,6
50,5
50,6
54,8
50,5
51,4
50,5
50,4
51,4
51,4
5.1,5
51,5
51,6
54,8
52,4
51,8
51,7
51,6
55,1
51,6
55,3
51,6
50,9
51,6
51,5

Grain.

— 2,0
— 1,8
— 0,93
— 2,35
— 1,8
— 3,0
— 2,53
— 2,1
— 2,37
+ 0,3
— 0,65
— 3,0
— 3,0
— 3,0
+ 3,9
•-3,1
— 2,07
— 3,0
— 3,25
— 2,0
— 1,93
— 1,9
— 1,9
— 1,8
+ 3,8
— 0,6
— 1,4
-1,7
— 1,6
+ 4,2
— 1,7
+ 4,6
— 1,8
— 2,8
— 1,7
— 1,9

Final remit.

Grain end decimal.

+ 0,0012
-|-0,0769
+ 0,0023
+ 0,0357
— 0,0475
+ 0,0192
— 0,0086
— 0,0988
+ 0,0157
— 0,0044
— 0,0252
+ 0,0192
+ 0,1324
+ 0,0192
— 0,0182
+ 0,0324
— 0,06S8
+ 0,1324
— 0,0044
+ 0,0012
+ 0,0612
— 0,0231

0,0231
— 0,0475
— 0,0818
+ 0,0248
+ 0,1037
— 0,0713
+ 0,1525
_ 0,2479
+ 0,0525

0,2253
_ 0,0475
_ 0.1429

ï 0,0525
_ 0,023.1

No.

91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
116
119
120
121
122
123
124
125

La«t weighing.

Degree?.

51,5
52,0
51,8
52,5
51,6
51,6
54,0
52,0
52,0
51,7
53,9
52,2
53,9
52,0
53,1
53,2
52,2
50,8
52,3
54,7
52,0
52,9
52,4
52,0
52,6
53,0
54,6
52,0
52,4
52,4
54,5
52,7
55,9
56,1
52,4

Grain.

— 2,0
— 1,2
— 1,6
— 0,4
— 1,7
— 1,7
+ 2,1
— 1,2
— 1,2
— 1,7
+ 2,0
— 1,0
+ 1,9
— 1,3
+ 0,7
+ 0,9
— 1,0
— 2,7
— 0,9
+ 3,6
— 1,2
+ 0,25
— 0,6
— Ы
— 0,3
+ 0,5
+ 3,4
— 1,2
— 0,6
— 0,6
+ 3,1
— 0,2
+ 6,1
+ 6,8
_0,б

Final result.

Grain and decimal.

— 0,1231
+ 0,0 18O
— 0,0963
+ 0,0711
+ 0,0525
+ 0,0525-
— 0,0390
+ 0,0180
+ 0,0 18O
— 0,0713
+ 0,047G
— 0,0677
— 0,0524
— 0,0819-
— 0,0367
— 0,0617
— 0,0077
+ 0,0928
— 0,1214
— 0,0415
+ 0,0180
— 0,0544
+ 0,0248-
+ 0,1180
+ 0,0174
— 0,0117
— 0,0013.
+ 0,0180>
+ 0,0248
+ 0 0248
— o;o6io
— 0,089»
— 0,1521
+ 0,0864
+ 0,0248
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50. Description qf the thermometer.
The whole thermometer is 14 inches long; instead of a bulb, it has a

cylinder of 3.1 inches in length, and * of an inch diameter, in order that it
may take in contact water at different depths in the vessel. It has at the
bottom two projecting parts, elevating it away from the bottom, as well1

because it would otherwise indicate the temperature of this bottom, rather
than that of the water, as in order to approach the nearest to the mean of
the temperature of the mass of the water, by being placed near the middle
of the depth. The scale reaches from 32° Fahrenheit to 62° Fahrenheit,,
and has 8,1 inches length ; thence, each degree is 0,27 of an inch, and is
divided in halves, which admits evidently very accurate reading.

51. Description of a new form of a transportable original barometery
and the method of constructing, and using, the same.—(See plate I.)
1. Thé principle upon which the barometer is grounded, is the Torricel-

lian experiment. The more perfect, and the most free from all accessory in-
fluences, the experiment can be made, the more perfect the barometer will
be.

2. The condition of transportability, added to the requisite of the exper-
imeet, constitutes the barometer in use for travelling, &c.: also called moun-
tain barometer. This transportability is aimed at in a variety of ways, of
which none is free from objections upon the principles of natural philosophy.

Thence arises the great variety of forms which tho barometers are sub-
ject to, and the bad habit of establishing or regulating the most barometers
by comparison, taking certain individuals us standards, by which to regU7
late others ; for instauce, all the barometers made in the same instrument
maker's shop, the same observatory barometer, or such like.

3. An inducement to do so arises also from the circumstance : that is often
desired to relieve the observer from till reflection upon his work, -not to
trouble him with actually making the experiment, which a barometric ob-
servation should in fact be, and laying most value upon avoiding the in-
conveniences which barometers may be subject to in travelling. Certainly
many observers have felt both the disagreeableness of unsatisfactory re-
sults, and the individual inconveniences, of all the habitual constructions of
transportable, or mountain, barometers.

4. In the construction w)iich I devised, my aim was, the undoubted ac-
curacy of the instrument, the safety of transportation, and the easing of
making the actual experiment.

5. As this appeared to mo to constitute the principal difference between
an uncertain observation and a real determination of the pressure of the at-
mosphere, which it is intended to represent, by the counterpoise of the
mercury column in the barometer, I considered it was well worth to sacri-
fice for it some of the mere mechanical conveniences of the habitual con-
structions, and to suppose, as in fact it should be allowed to do, that the
observer will be willing to acquire some habits of care and dexterity in
manipulation,

6. The barometer of my construction consists of two principal parts, sep-
arated for transportation ; fust, the tube filled with mercury, and sec-
ond the scale, to measure the height of the column of mercury, when put
in equilibrium with the atmosphere.

7. The scale to measure the actual column of mercury, is placed at the
side of the tube, with proper means to adjust the beginning of its counting
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to the surface of the mercury in the basin, as such must of courte be the
beginning point of its measure.

8. Au arrangement, marking the top of the mercury column, and refer-
ring it to the scale, with verniers for easier reading, is connecting these two
parts.

9. By separating the parts in the travelling, and easing the means of
uniting them for observation, the actual experiment can be made in such a
manner, that security and accuracy are obtained in a much higher degree
than habitual. To obtain this, I esteemed of no consideration the trouble
лпа care in putting up for observation the barometer of .my form, because
it is well repaid by the result.

10. The two main parts are suspended parallel to each other, from a plate
of brass, fastened to a stand, or any arrangement as may be easily contrived
in the field, when necessary. (See the figures of which the detail parts
are in natural size, the main figure in \, &c., plate I.)

11. The barometer tube is entirely in view, free, without any longitud-
inal mounting, and unobstructed when under observation, as seen by the
lightly shaded column C, C. The tube is held at the upper end by a brass
ferule,//, lightly pressed by the screw, P ; the ring at the top of the ferule is
hung on a hook attached to the screw, D, which passes through the plate,
C, C,and-is raised or lowered by the finger screw above the plate ; in order
that it may not turn in the vertical movement, the screw beam is filed flat
.at two opposite sides, and lhe hole in the plate, ï£,is adapted to that shape.
An aperture in the side of the ferule /admits a view of the uppermost part
of the tube, to ascertain its state of purity, or the close fit of the mercury
and glass, which becomes apparent by inclining the tube.

12. By this ferule and hook the tube is suspended freely from tho plate,
«, e, so as to hang perpendicularly by its own weight, the lower end being
immersed in a basin filled with mercury, and reaching nearly to the bottom
of it, the basin standing in a plate to receive accidental spillings of the mer-
cury.

13. At the lower or open end of the barometer tube, which has two parts,
g g, projecting like legs, with slits to receive a wedge, a steel plate, K, with
a leather cushion, fitting to the opening of the barometer tube, is applied,
when the tube is turned the open end upwards, for the purpose of shutting
up the full tube for transportation ; the cushion is fastened to its position by
the wedge passing over it, pressing the cushion somewhat in the opening
of the tube, to shut close ; a piece of thin buckskin could yet be added be-
tween the tube and the cushion, when this becomes hard by use.

ï4. In transportation, the tube is carried with this lower end upwards, and
well shut by the wedge, (this is, of course, as much as carrying a glass full
of water covered, and the open part upwards.) Three such tubes can be
«asity fitted, as I did, in a block of wood, having longitudinal grooves carv-
ed out to fit them, and lined with woollen blanket stuff, the whole block
being surrounded by the same stuff, and a sheet-tin tube made to fit over
the whole.

15. Parallel to the mercury tube hangs from tho same plate, e e, the steel
rod, A K, which is moved vertically by a screw, similar to that for the tube,
only, if necessary, sufficiently elevated over it by a ferule to prevent the two
finger screws to interfere.

16. This rod plunges below in the basin of mercury, where it bears two
marks, one for the beginning^ the scale, or the null of the counting, which



Doc. No. 176. 17

is to coincide with the surface of the mercury in the basin; the other is-
half an inch above it, so as to correspond with the top of the swimmer, í,
of half an inch height, which moves freely around the steel bar. The
swimmer is a light tube witlï a flat and broader circular base, it is made of
ivory, and so very light às to cause no impression in the surface of the meí-
cury. A light file-stroke mark around the rod must be mad« to coincide with
the top of this swimmer, by the screw of the bar above, to place it so as to
give proper reading in obsorvation, the coincidence of the surface of the
mercury itself never being observable with any degree of accuracy.

17. At a proper distance above the null point of this rod, a divided scale,
S, is adapted, of such a length as will servo for all observations intended
to be rnnde with the individual barometer: suppose, for instance, from 24
to 38 inches, or lower down when needed. This scale part can be of brass,
or any other material, as it is always easy to make a table adapted to the
metal used.

IS. In a slit of this divided scale slides a piece of brass mounting, ay pre-
senting to the tube a very thin ring, about j of an inch high, which encir-
cles tlie tube, and is cut open vertically,so аз to form a light spring, admit-
ting to adapt itself to a light friction upon the tube; in the observation, the
lowerend of this ring is brought tangent to the convex surface of the mercury,
while it presents to the divisions of the scale the vernier, which it equally
bears. It is guided by the finger screw, Í, which presses a light bmss spring
to the scale, by hand only, and holds its position by friction; it serves to
screw also the whole piece fast. It is evident that, if desired, the motion
of the piece, a, may be put under the guidance of a rack and pinion, if fount*
preferable, like it is often done ; but I prefer the simple motion by hand. ,

19. A thermometer, with the bulb and glass tubo projecting about Ц
inch below the scale, is suspended so as to plunge its bu lb in the mercury
basin ; this may be either hung down from the scab by a string, or from a
hook fastened at the aide, of the vertical bar of the stand, to which the bar»
ometer is mounted, as in figure Z.

20. A stand, to bear the whole arrangement, may be mad« according to
the convenience, or the means, of the observer. It requires, of course, a small
bench to place the mercury basin upon. The manner in which I general-
ly arranged*it,for two barometers, (as I think it a proper precaution to have
nlways several to judge of their state and accuracy,) is represented at Z.
The drawing needs no special explanation.

In absence of such a stand, a branch of a tree, near the stem, may be
contrived, by a little ingenuity, to unswcr the same purpose.

21. To place the barometer under operat'on, the fo l lowing is the proper
manner:

The purity and cleanliness of the mercury in the basin is the iirst and
most essential point to be attended to. It is proper to have for that pur-
pose a flask of distilled mercury, which is best inado in the form of which
tho outline is seen in the plate, I; the cover, X, of which screws over it,
holds the stopper pressed in its place when shut, and has, at its rounded
top, a projecting tube fitting in the hole of the neclc at the top of the flask,
Y. Thus the cover, when inverted,serves asa funnel to pour the mercury
in the flask.

22. The bnsin intended to receive the lower end of the barometer is to
be filled with mercury, deep enough to immerse the tube abovo the steel
ferule. To have it cleati, a funnel is made of writing paper, leaving on the

2
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bottom only a small hole about the size of a pin ; through this the mercury
is sifted into the basin.

23. The plate e e being supposed screwed fast to the. projecting top of
the stand, and the screw, guiding the hook to suspend the tube from, being
in its place, as seen in .the figure Z, the piece holding the vernier, arid
the brass ring, &c., is put over the tube, l ightly holding by the spring of the
tubular part. The ferule,/, is fastened at the hermetically sealed end of the
tube (which is yet held lowermost) by means o( the screw P, at the side of
it. For the easy steadiness pf this hold, the glass tube is to be enveloped at
that part either with two or three rounds of paper, .a small strip of velvet,
or other similar stuff.

24. While holding the open part of lhe barometer tube upwards, the wedge
holding the iron plate with the cushion is taken off. Now holding this top
near the mercury basin, a little mercury is taken up with a clean small piece
of paper, pressed jn the shape of a shovel, and put in the top of the tube,
causing it to overflow in the basin. What little oxide may have formed
itself upon the top wil l run over in the basin, and clean this part; then place
the ball of a finger's end, of sufficient size ю cover the opening of lhe tube
exactly over the opening, and press it fast, air light. A l i t t le mercury falling
again off in the basin ; then this part of the tube is approached to the basin,
and, with the finger upon the opening, immersed in it, while, with the other
hand, the sealed end of the tube is gradually raised, holding the open part
always tight, shut up, with the finger under the mercury, u n t i l the tube is
nearly upright, when the fmgev is withdrawn from the opening, then
nothing but mercury, and no air, can enter the tube. Ultimately it is placed
perpendicular. It is now tried, if ful ly free of air, by causing the mercury -
column to strike at the top, by means of a somewhat sudden but slight in-
clination. The sound of the dead stroke wil l indicate that the operation has
succeeded.

This inversion requires, of. course, some care and dexterity, which it
ought always be allowed to suppose to an observer, or experimentator.

25. The barometer stands now upright in the mercury basin upon the
two projecting parts of lhe steel ferule. By the hook of the screw through
the plate e e, it is now made to hitch, by the ring at the top of the ferule, to
the hook of the screw, which is made turning round like a swivel at the end
of the screw.. To give it the full, free, perpendicularity, it is screwed up
until it is felt that, the tube hangs slightly free from the bottom of the mer-
cury basin ; so its perpendicularity is secured by its own weight.

26. The measuring rod, w i t h the scale, is now put through its correspond-
ing hole in the plate e e, its upper part being pushed through from below,
and plunged into the mercury by its lower end ; the ivory swimmer being
put from below over the rod, will swim freely upon the surface.

27. For the observation, the part of the steel rod, from which the nu l l
point of the scale is to be counted, is, of course, first to be adjusted, by
moving the screw at the top, so as to make the higher mark upon the steel
rod to coincide with the lop of the swimmer, for which it is intended, and
by which the coincidence of lhe o point of the scale is indicated, to coincide
with the top of the mercury.

28. Now, the piece a, is placed in its proper place in the scale, in the
slit, in which the holding part of it fits ; it is clamped by the screw /,iri such
a manner as to admit sliding, and to be held in its position by friction, and
this can be moderated by more or less pressure of the screw t, so as to al-
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low it gently to be moved by hand, because the small plate below the
screw forms a spring upon the scale ; then lhe lower part of the ring of the
piece, a, being placed so that the lower edge forms an exact tangent to the
convexity of the mercury in the lube, the standing of the mercury is evi-
dently indicated by the scale, arid the vernier of the piece a, which slides
along the scale,

29T This position, and its reading, furnishes the observation of the bar-
ometer, to which the indication of the thermometer immersed in the mer-
cury basin, and of another free one, being added, all the desired data of the
observation are obtained.

30. Though it is evident that the taking dow» or dismounting of the
barometer must be the inversed operation of the putting it up, as above
described, it may not be superflous to state here the regular operation, to
prevent any erroneous move, lo such persons as may not be used to similar
operations.

31. The barometer tube, when in operation, being freely suspended by
the hook at the lower end of the screw d, and the upper ferule/, it is low-
ered by the screw which guides this hook, so as to touch the bottom of the
basin, to stand upon the two projecting pieces g g, of the iron ferule bolow,
where it is easy to support it, while it is further lowered, until the ring
part of the ierule / of the tube can be disengaged from it ; then the brass
piece a, holding the vernier, is loosened, by taking out the screw t, and
the piece is held in the hand, together with the upper part of the tube. The
tube is now inclined gradually, so that it fills itself to the top ; by its striking
dry to this top, it will prove to be properly free of air. All this time, the
lower end of the tube is kept touching the bottom of the mercury basin by
the iron legs,#£-, of ihe ferule, and the aperture is kept well under the mer-
cury.

32. When the tube is thus well filled again, pass a finger's end in the
basin of mercury, between the pieces g g, and shut the opening of the tube
closely with it, so as to enable to continue turning the sealed end of the tube
downwards ; and last raise tho open lower end, well shut by the finger, out

• of the mercury, lo a perpendicular position, and hold it uppermost ; then the
finger can be taken oif without spilling, and the tube being full, is shut up
with the iron plate and cushion by the wedge. Some small drops of mercury
which will be about the opening can easily vbe pushed off in the basin ; the
tube can now be placed in its proper case for travelling; all the other parts,
ferule, scale, basin, &c., are then taken up and cared in such a manner as
will be stated in describing the packing for travelling; their manipulation
needs no special description.

Manner of constructing t lie barometer,

33. In rospect to the mechanical part to be executed in metal, the above
description, showing what is required from that side, will be sufficient to
guide the work, asno special instruction is needed foran able mechanician.
The operation which is to be described, and which requires care and some
delicacy in the operation, is the filling of the lube with mercury, so as to
exclude all air.

34. The mercury to he used must be pure, distilled mercury. The tube
must be perfectly clean, so much so, that seldom an old tube that has serv-
ed already, can be made to give a good barometer again ; therefore, the
new tube, which has been from its making shut up by a stopper, or still
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better, hermetically sealed, shall be preferred, or, in fact, is the only one ad-
missible.

35. The tube is cleaned by means of a flock of well washed, long, new,
wool, deprived of all 'grease, soap, dust, or other imcleanliness, (not any-
cotton, because cotton scratches glass ;) this is held at the end of a thin
piece of whalebone or of metal wire, wrapped around close with linen or
woollen thread, so that no metal can touch the glass ; this rod or \vire%ias, at
its lower end, a smaller part of wire turned in the form of a corkscrew, to
guide the flock of wool, which is made to fit somewhat tight in the tube :
turn it by a corkscrew motion, and well round at the sealed end ; then grad-
ually turn it back out by a screw-like motion, while always holding the
sealed part of lhe tube upwards. For this operation the tube must be
warm, as well as the wool and the rod, to prevent all possible dampness ;
to this effect,! bring always the whole before the fire—tube, mercury, wool,
and wire—before the first beginning.

36. The open end is now again lightly stopped with a small paper cone,
and is hung before a fire, so as to get equally warm through its whole
length, or put in such an inclined position before the fire, that the inside
air escapes easily, and admits no vapor to stick to the glass.

37. The mercury is passed through a paper funnel, in a well-wiped
glass goblet, with an elevated foot, placed also before the fire, and covered
from dust, so that the tube and the mercury get both equally as warm as
may be admissible to allow the necessary manipulation of the parts.

38. When in this state, the operator sitting before the fire, in the'same
dry and warmnir, takes the tube, placing the staled end in his shoe, to be
able to guide it by the foot, and holding the tube inclined from perpendicu-
larity, only, so much, as4 will cause the mercury to run, always touching the
same side of the tube.

39. With a paper funnel, as before described, in one hand, the goblet
with the mercury in the other, lie fills the paper funnel held over the open
end of the barometer tube, so that lhe small hole at the bottom of it acts
as a strainer; it is best, even here, to let the first few drops of mercury go in
another vessel, to get no oxide in the tube ; the tube is thus filled until te
about one-third of an inch from the top ; (here the operator is to be warn-
ed to hold fast, in order not to be overtaken by the electric stroke, which
will take place, between the mercury in the tube and that in the funnel,
when the operation has succeeded the best.)

40. The tube will now show air hubbies in more or less places; these
do, however, not adhere, if the operation has otherwise succeeded. They
are easily removed by the following operation : Shutting the open end of
the tube tight with the finger's end, the sealed end of the tube is gradually
elevated, so as to make the air shut in by the finger travel slowly till to
the sealed end, revolving a little the tube, so as to make it take up under
way, in this course, as much of the air bubbles as can easily be ; now
turning the tube round, and making, by^radual inclination in slow vertical
motion, the sealed end to be again filled exactly, the open end of the tube
being always kept exactly closed, is again elevated very slowly, so as to
cause the mercury to empty itself gradually from the column on the side
of the open end, (which in this operation is the higher one,) towards the
sealed end of the tube, in a continued small stream, unt i l it is all connected
in one column, so the tubo is in some measure filled again anew, exactly.

41. If, in this manner, a constant, light, uninterrupted, string of mercury
is maintained, between the two columns, when the whole has passed, it
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.will most generally be found that the tube is entirely free of uir, to about
half an inch of the open side ; during this operation the tube has gradually
come in a perpendicular position, the open part upwards; and it is now
filled entirely by the small necessary addition of тегсдгу, as stated before,
with a small paper shovel.

42. If, however, some air bubbles should still adhere, the operation of
turning over may be repeated, before the tube is entirely filled. But if the
whole of the above process has been done, carefully, under a properly
elevated state of temperature, therefore of great rarity of the air, and mo-
bil i ty of the mercury, the simple process just described, performed by a
steady regular motion, wil l hardly fai l to give a most perfect barometer.

43. It was formerly thought, and is certainly s t i l l by many people, that
the boiling of the mercury in the tube was the best ; the operation is very
dangerous, as to breaking the tubes. It is evident that the barometer tube
cannot be boiled when full—the pressure of lhe mercury is loo great; the
development of the air in the lower part of the column lifts the whole,
and bursts the tube. Boiling, therefore, the barometer, with the tube about
4 or4 full, then half, &.C., us habitual, the following is what happens: the
mercury vapors, rising, adhere to the inside of the tube, and resist generally,
at least the mürcury that is poured over, so that no complete freedom is
obtained, and this mercury gas, which is created by the operation, ad-
heres to the tube. When the barometer is ultimately put up, it is collected
at the top of it, where a viiciium should be, and forms a very elastic,
though rare, atmosphere ; the barometer then becomes phosphorescent,
what was considered a good quali ty, but evidently indicates the presence
of a foreign gas, by the first elements of natural philosophy ; in proof of it,
the barometer docs not strike1 full dry. Of course, also, some barometers
made by boiling have succeedc'd ; but by far the greatest number either'
broke, or were subject to the defccis here stated, which has certainly dis-
couraged many, as well as me.

44. The arrangement of the packing for travelling is the following,
for one single barometer: The tube and the steol rod with the scale are

•fitted in grooves of a cylindric stick of wood, of'2 inches diameter, lined
with thick woollen cloth of blanket stufl' or the like, so that the iron ferule
of lhe tube, arid tho screw at the top of the steel rod, reach above the
block, and the tube rests below upon the same woollen stuff; this block is
fitted into a tube of sheet t in , with a cover sliding on, -which will be filled
with some soft stuff, to prevent its moving up, being gently held in its
place by the pressure of lhe cover.

45. The mercury basin is supplied by a quadrangular box of paste-
board, lined and covered with leather, varnished, and with a cover ; in
travelling^ the upper brass ferule of the tube, the vernier part, the swim-
mer, &c., may be plucrfd in it for transportation. The box is impervious
to mercury, and safer against breaking than a glass or earthen ware vessel.

F. R. HASSLER.

52. To be enabled to weigh with the same, or at least proportional ac-
curacy, as hitherto done with the other standards, the dry capacity meas-
ures of the bushel, or rather half-bushel, which it was found much more
proper to adopt, as it is habitually used, and easier managed, it became
necessary to construct a balance capable of weighing, with the requir-
ed degree of accuracy, about 120 to 150 pounds avoirdupois in each ba-
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sin—a task never heretofore attempted in я metal balance. It will, there-
fore, be proper to give here, in advance of the account upon the next part of
the standard system^ which is to bo executed, the description of the balance
constructed for tharaise in the workshop of this.office, i\s follows :

53. Description of the balance constructed for the adjustment of the stand-
ard half biishelt

1. The balance rests upon a marble plate of about 8 feet long, 2$ feet
broad, and 5 inches thick, cemented and levelled upon a brick floor resting
upon the ground, in the basement slory of the office, where the heavier
weighings are habitually made. In îhe middle of this plate is elevated a
massive of marble, of 16 inches high, 51 inches in tho direction of the large
marble plate, and 21 inches in the direction perpendicular toit . This is
cemented to the marble plate first mentioned. Plate II represents a gene-
ral view of the whole balance.

2. A plate of brass of one inch thickness rests upon this central stone
block, and is cemented to it ; upon this rest the four fluted quadrangular
columns, fastened to it by iron bars, pressing from below that plate, through
the middle hollow part of the columns, to the square capitals of the same,
D, D,and through the plate H, H, joining the upper part of the four col-
umns. The parts through which these bars pass are therefore held to-
gether by the strong pressure of the screws, which have their mothers, Z
Z, beneath the lower plate ; for these mothers there are excavations made
in the slone of the central block, where they are, of course, cemented to-
gether with the plate С С С С itself.

3. Upon this upper plate and the capitals D, D, which are superposed
to it, rest two pieces, 8,8, one on one side of the scale beam, the other on
the opposite side, thence resting each upon two of the columns, and the
plate H, H, which joins all four columns, and to which they are screwed
fas t ; these hold up and guide, at their inner side, two dovetailed pieces,
sliding perpendicularly, and bearing the steel plate 1, l ,up lo the knife edge
3, 3, of the scale beam, which therefore rests upon those steel plates when
the balance is in activity ; their receding downwards sets the balance at rest
by removing this central support, and letting the beam rest upon the two
pins 0, 0, placed for that purpose in the beam at 22,5 inches from the cen-
tre, sufficiently above the horizontal middle line of the beam, to secure its
steadiness in this suspension ; this central support is 4.3 inches elevated
above the brass plaie, С С, at the bottom of the columns.

4. The balance beam is 07 inches long between the two points of sus-
pension, A, A, of the basins, which, therefore, are 33,5 inches from the cen-
tral knife edge ; they are quadrangular p'risms, passing through the middle
of the nearly circular part at each end of the beaVn, presenting to the sus-
pension of the basins, by their upper edge, knife edges formed by a square
prism, exactly similar, but smaller, to that of the central knife edge, while
the central quadrangular pmm presents a knife edge downwards.

5. On these two opposite knife edges hangs a brass frume,in the form of
an inverted stirrup, bearing plates of steel on each side, with a circular,
slight excavation, for this the central or most elevated part is marked by
a slight line on both sides, to secure its ful l regularity of adjustment, in the
placing of these pieces; the special shape of it is fu l ly seen in the general
figure of the balance, plate II, and the figure X,at the side of it. It reaches
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down for some distance in order to give it a free motion, and it has on the
lower end a loop, which receives a hook in the form of a returned S, of pol-
ished cast steel, where, namely tho two hooks aro at right angles to one
another, which, of course, breaks off all. stiffness of motion that might re-
main from the arrangement above, and has the effect of making the weight
below hang completely free from that point ; from which, therefore, the
suspension-arrangement for the basins hangs down completely free, (which
will be described hereafter.) . .

G. The two centrai pieces, 8, 8, resting with their ends upon the two tops,
D, D,of the columns, on each side of ihu balance beam, and between upon
the plate H H, are 6,2 inches elevated over the plate H ; they have, at
their inner side, dovetailed holders, enclosing two strong perpendicular slid-
ing pieces, which carry the steel plaies I, 1, upon which rests tho angular
edge of tho central square prism, which presents tho knife edge ; to movo
these supports, they are fastened to u circular plate joining them below, so
that, by elevating this plate, they are both simultaneously raised perpendic-
ularly, thus forming only otio piece with them, and presenting an arrange-
ment destined to meet the central knife tfdge, and with it to lift the whole
balance into activity, by elevating its centre about half an inch, or to put it
back into rest by lowering it. ,

7. This perpendicular lift is obtained by a peculiar, and entirely new, ar-
rangement, thus : The circular plate of 54 inches diameter, upon which tho
dovetailed perpendicular pieces, carry ing the central steel plate, upon which
tho knife edge, shall rest, are fastened, has the form of a cover of a round
box, with a steel centre in thn middle ; excavations in the'stipporting pieces,
8, admit its freo motion up and down, which the supports for the distance
required.

8. It receives in the lower excavated part a plate of cast steel, S-S, with
two handles, projecting diametrically opposite to each other, figure.4, plate
III. Near its circumference, for about three-quarters of an inch, it is dividod
into fivo parts, or sectors ; these quintanls aro subdivided in five parts, in
the following manner: one part is upon a level with tlu; lower plane of this
steel plato, then three purls form a continued inclined plane, rising gradu-
ally till to half an inch from that surface, there it meets a resting place of
again one part, horizontal, and parallel to the first resting plane. This piece
revolves around the centre,below the preceding box-cover-shaped one,and is
placed in an inverted position, as represented in figuro 4. plate III, somewhat
in perspective, and ils two opposite handles, S, S, project outside, on both
sides, t i l l past the excavation of the middle of the plate II H ; thereby this
plane can be guided from outside, by turning this piece around the centre far
one-fifth of the circumference, which is all that is needed to bring the bal-
ance from its resting position, in tho free suspension needed for its action.

9. A centre piece in the plate II H is of red cast, (that is, copper and tin,)
like the cover, above the steel plate with handles, which makes easier mo-
tion with the steel, and has, as the drawing shows, exactly the division of its
rim, like that of the steel piece, but in un inverted position,so that tho deep-
ening of the one receives the projection of the other exactly, when the bal-
ance is lowered; and when the piece S S is revolved about its centre in the
upper box, the two elevated parts standing upon one another, the balance
is elevated for the amount of this elevation, (that is, half an inch,) and the
balance rests now upon the lower edge of the quadrangular central prism,
oscillating according to the wants of the weighing. In this manner the
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revolution of the steel plate, figure 4, performs the bffice of elevator of the
baLmce beam by a perpendicular lift.

10. Two arms, 7 7, (plate II and plate III, figure 3,) ort each side, ori-
ginating from behind the capitals, D, D, of the columns, above the plate H H,
resting upon this end, in part embracing the same, reach up in an inclining
elevating direction towards-, and t i l l near below the pins, crossing the balance
beam at 0, 0, above mentioned; the t wo arms reaching towards the same
side of the beam's arm, from the front and rear of it, are joined, at some dis-
tance from the columns, by a crossing pu;ce; they bear there apiece of brass,
u, ri, y, drawn separate in plate II, opposite one side of the beam, in the
form of an elongated y ; these revolve upon two axes, one at each side of
the .beam, upon which they can revolve to the two positions which are
marked in the general figure, plate II, the one in ful l lines, arid the other
in dotted lines, in the perpendicular posiiiou, these pieces admit the pins 0
0, passing through the beam of the balance, to pass up and down with the
motion of the beam, while the balance is in operation for weighing ; when
the balance is intended to be rested, the same pieces are moved by means
of the lower parts y, which serve as handles; in the position which is mark-
ed by the dotted lines ; it brings its two y y at the ends n, n, directly under
the pins, 0, 0, of the beam, and arrests its-motion.

11, This motion being made with these supports for both arms of the bal-
ance simultaneously, the turning towards the right of the handles of the
steel piece S S, figure 4, plate III, brings lho balance to rest by the pins,
0, 0, at each of the opposite arms of the beam upon these y, y, at the end
of these supporting pieces ; the central dovetail pieces, which bear the steel
support of the central knife edge, being then lowered, relieves also the knife
edge entirely, so that no part of lhe balance, acting in the weighing, can be
subject to unnecessary bearing or action. ,

12, At the central part of the top of the balance beam is a ball, 4, as
usual, for counterpoising; under that a light arm of about two inches
long,- marked 5, revolves around its stem, and can be brought on either side,
so as to compensate the last minute part, that may be needed to establish
perfect equilibrium of the whole balance, by the position in which it can be
placed, to bring its small weight, more or less, to the one or the other side,
or in case the adjustment of the balance is otherwise exact, to keep it bal-
ancing itself by its position perpendicular tc> the beam.

13. The minute reading of the balance isToblained by the index of a light
lever, presenting a vernier formed flat piece to a senior of a circle, u u, fixed
at the end of the supporting arms, 7, 7, a small support, t, t, frxed to the dove-
ta:led piece, 1,1, above described,bears the axis of lhal lever, around which
it revolves ; the long end reaching to the sector of 21,5 inches long, is made
of a light strip of whalebone ; the small arm is 1,1 inch long, made of brass,
so as lo bring a friclion roller which is al the end of it, by a lighl pressure,
in contact with the lower inclined side of the central knife edge, by leav-
ing a light overpoise to the longer arm. This arrangement procures a mul-
tiplication of lhe angular rnovemenl of the balance in the proportion of lhe
two arms of the lever, and the inclination of the side plane of the cenlral
knife to the perpendicular ; the very central position at which the4 friction
roller louches the inclined plane of the knife edge, makes lhat the balance
can in no way whatever be affected by it ; therefore it takes nothing of its
sensibilily, while it brings the two readings of the stand of the balance nearer
to the operator at the balance, who is, of course, supposed to sit before the
middle of it.
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14. The half-bushel required a dimension for the basin part of the bal-
ance of 20 inches diameter, the perpendicular suspension rods of which
should be reaching up to a distance of at least as much, without sensibly
narrowing this space ; thence the upper corresponding frame, by which the
whole arrangement is suspended by the hook P, in the form of a half-
turned S, described above, must present supports of complete stiffness at a
considerable distance from the contre, at the same time it is very desirable
that the balance should not be laden with any superfluous weight ; at the
end of this distance the connexion between this part, and the lower basin
must, therefore, be nearly perpendicular.

15. With the view to these qualifications, the upper frame R R was con-
structed in the following manner : A brass triangle of the proper dimension,
R R, is made, the sides of which lie horizontally, and have circular en-
largements at the three angles, perforated in their centre, to admit the pas-
sage of steel rods, which connect the Jow.er basin arrangement with it ;
screws and milled head mothers hold these steel bars in their position to
both the upper and lower frame work. (Sec the general drawing and the
details in plate III.)

16. To support this triangle property, a frame work k made, which has
for its centre piece a brass cylinder of about three-quarters of an inch in di-
ameter and 0 inches in length ; this bears at its upper part a ring, which is
hung to the hook P, of the shape of a turned S ; below that, it receives a cir-
cular rim, to which three arms, at edge bar to it, inclined towards the hori-
zontal triangle, are fixed, joining the three angular parts of the same. At its

•lower end it receives a similar centre, and three arms, exactly like the up-
per ones, reaching from below to the angular part of the horizontal triangle.
A strong brass screw and mother, at the lower centre, presses tho two in-
clined triangles together to the horizontal one, and forms a very strong brac-
ing and stiff support to the extremities, where the steel bars pass through,
thus uniting the upper and lower triangles together to their support. The
bars of all this arrangement are only of about three-quarters of an inch in
breadth and one-eighth of an inch in thickness, therefore very l ight ; still the
mechanical principle of their combination renders (hem capable to support
л weight certainly more than five times larger than the 150 Ibs. which they
have to bear in the cuse of our work. It presents a triangle inscribed in a
circle of 16 inches.

17. The lower frame, upon which the bushel or half-bushel is to stand,
consists of a triangular frame, the radii of which aro 10 inches, going off
from a round centre to the extremities F, F, F, (figure 7, plate III,) to meet
there again a smaller circular part, perforated to receive the perpendicular
steel bars coining from the upper frame, and held to this frame again by
screws and mothers from b e l o w ; it has a strengthening triangle within,
connecting the stronger radii from the centre, to which it helps to give stiff-
ness. Д11 these pieces are edge bared, being about one inch high; they are
narrower above than below, so as to present a small surface above, and ad-
mit in case the water to run off easily irom tho sides.

IS. This side of lho balance requires no plate or basin, which would, ou
the contrary, be in the way. Below tho centre of this frame projects down-
wards a cylinder of about three inches long and half an inch thick, in form
of a pin,Avhich admits to be taken hold of by a pincer, V, V, with a rec-
tangular incision in each arm ; its centre is at W, at the other end, réVolv-
iiig upon an axis ; and it is opened or shut by a steel screw at M, having a
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right hand thread in one of the arms, and a left hand one in the other, rest-
ing upon a centre piece at its other extremity, and guided by a large milled
head handle T ; by the motion of this the end of the pincer, V V, is press-
ing fast, OT loosening,'the cylinder B, under the centre.

19. As it is essential, in weighing, to keep the balance in full steadiness
and quiet equality, this pincer holds the triangular frame fast below while
the basin is lading ; and when it is laden, the opening of it gives the free-
dom to the balance which is necessary during the weighing.

20. The other basin, which is intended to receive the weights, has a
frame similar to the one described, only somewhat lighter, upon which it
holds a plate to receive the weights ; the whole is made exactly equal iu
weight to the frame on the other side, destined to receive the half bushels.
It is represented in figure 6, plate III, sufficiently for its full intelligence.

31. It will be understood, as a matter of course, that all the parts of the
balance that are connected with the beam for weighing, as suspensions, stir-
rups, triangle, basins, &c., are made of exactly equal weight, each to each,
for both sides of the balance.

F. R. HASSLER.


