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COAST SURVEY.

3ANtIARY I2,-1843. ::! '
Laid Uapon the tatl)e.,

Mr. Mallory,,fronn the Select Committee on 14e Coast Siurvey, deported
in part the followingg proceedings, iz obedience to the resofrtion of I/L
House of R1epreseantaetives, 2d session 27th Congress, Februaryc 19,
1842, vzz:

CONGRESS OF THE UNITED STATES.

IN THE HOUSE OF REPRESINTATIVE5 UNIITED STATES,
February .1, 1842.

On motion of Mr. Mallory,
Ordered, That the letter of the Secretarv of the Treasury laid before the House on thie 3d of

January, transmitting a report of F. R. Hassler, superintendent of the coast survey,'showing-the
progress made in that work, and the report from the Secietary of the, Treasuiy laid before,,the
House on the 31st of January,A 842, in relation to the expenditures on acco,,nt of; the survey of
the coast, be referred to a select committee.

Mr. Mallory, Mr. Aycrigg, and
Mr. Wise,- Mr.'Holmes, - .

*Mr. iCushing,
were appointed said committee.

Attest;.:. M. S. CLARKE, Ckrk.

The committee, thus organized, i~lstructed the chairman to request the
attendance of Mr. F. R. Hassler, and such of"his assistants as the super-
intendenttmiggit designate.,
On motion of Mr. Cushing, it wvas further
Resolvedj'.That the chairmnat .be;:directed to :address a letter, iii theiame'

of< the .~oinittee, tn. the TPiesideit :of. the United ,States, .requSting hii , (if
compatible, in iis judgment, with the public service) to -coimunidatdt6;
the committee the fotllowing;inf6rmation,' viz

1. A list of all:peros.oter thar officers: 'of the navyand; rm~yei
plowed in the coast shirvey, from its commencement to the presentltime;,; 2
the order or. orderS' under.which,:thdy. wvere'mployed$ and;thte, amouitl of
compensation,'regular and extra, paid to each. -:

2. A list of -all sdch persons who hold, or havde held,, other'civil" apotpinf
ments- and their pay and emoluments. undqr suchiother eivil,'appointiie'nt-
hel duringtheir employmentinntbe coast survey:, with`ihe time andbordert
for teir appointment and pay. .

3. list'itof all offiorS of the. navy~emplyedinthndcoastsuvey, t,2hJir
na ,ypayjduiing:their ser in the c'astisurvjacnd tthe tioriiIl y
of eaeh: b * -> 2

4. A. list o all officers of the army employed Jin t s eyt .
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army pay and emoluments, in dollars and cents, whilst so employed, and
the additional pay of each for service in the coast survey.

5. The time when and the authority under which all appointments and'
allowances of pay, regular, extra, or for arrearages, in the coast survey,
were inade.
And, on motion of 'Mr. Wise, that the President be requested to cause

ihe proper Department to answer--
1. Whether a part of the topographical corps of the army can be de-

iached for the purpose of the coast survey.
{} Whether the expense of the service of the coast survey will probably

be reduced by detaching a part of the" topographical corps.
3. Whether the expense of the service of the. coast survey will proba-

bly be reduced by employing other persons than officers of the army and.
navy to perform the duties which they are now employed to perform in
the toast survey.

Inl compliance with this resolution, the above interrogatories were trans-
nuilted to the President of the United States, with the letter hereunto an-
n'exed

HOUSE OF REPRESENTATIVES, Ai(ZrC/l 12, 1S42.
SIR: I have the honor to enclose to you the Within resolutions of a se-

lect committee of the House of Representatives on the subject of the
coast survey.

Thie committee decided to address these resolutions to you, in consider-
atilon of the fact that the act of Congress authorizing- the survey placed it
nuder your direct and immediate control.

I beg leave to add, that, if consistent with your views, it would be ac-
r-eptable to the committee to receive the information called for by either of
the resolutions, so soon as it shall be ready, without waiting for the other.

I am, with the highest respect,
F. MIALIORY, Chairman.

To tile PRESIDENT.

Upon tile motion of Mfr. Wise, it was
Resolved, That the comlmittee would proceed ill the following order of

inquiry
1. the progress which has been made in the survey of the coast.
2. The iiumber, location, and length, of the several base lines measured

for the triangulation.
3. The number of stations occupieU for triangulation.
4. The observations made for, and the corrections applied to, the trian-

gulatiojsi.
s. 'The astronomical observations made for the determination of latitude

, rid longitude.
In. The work done by. each corps employed in the service...
7.- A, description: of the charts published, if any.
8. T'he atiount of money expended,- from time to time, since the cor-

menceileut of the wvork.
9.. Thel SUllS appropriated for instruments and books.

l0. The;narnes-of al.l persons employed, distinguishing 'such as were
of the army or navy, together with their salaries or other comprnsation.

I MBy;:vhom--appointed.
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12, The direct appropriations for the survey, and the indirect expendi-

tures upon it, by reason of the employment thereon of public vessels and
officers.

.3. The probable length of time required to complete the survey.
14. The probable amount of money required to complete the same in

the mode heretofore. pursued.
15. Any other mode of survey which shall have for its -object the ac-

quisition of the greatest amount of information in the shortest time, and
at the least expense.

THUJRSDAY, JMarch 17, 1842.

Present: Mr. Mlallory, Mr. Wise, M4r. Holmes, Mr. Aycrigg.
Mr. Hassler appeared before the committee, agreeably to the request

of the chairman, made by order of the committee at former meeting.

Examination of F. I. 1lassler. -*

1. Question by Mr. Mallory. Have you deviated in any way from the
original plan adopted in 1807?
Answer. Not in the least.
2. Question by same. Is not the work now conducted on a more ex-

tended plan than was originally intended, and does it not embrace objects
not originally contemplated by tihe Goverrnment?

Answer. Not in the least.
3. Question by same. Is it intended that the present coast survey shall

furnish the necessary data for the neasnrernent of an arc of the meridian
or a parallel of latitude ?
Answer. No.
4. Question by same. Is there any necessary connexion between such

measuremnent and a hydrographic survey of the coast?
Answer. No.
5. Question by same. Could an arc of the meridian or parallel of lati-

iude be measured with more facility, expedition. and economy, if discon-
nlected from all other objects?

Answer. Yes.
6. Question by Mr. Aycrigg. You refer in your report (Doc. No. 2S).

to a number of volumes in which the work is contained; is the work in
those volumes reduced ?
Answer. They are reduced.
7. Question by Mr. Mallory. Where are these papers kept ?
Answer, In my office.
S. Question by same. Are they safe from fire.?
Answer. Yes.
9. Question by same. Are there any duplicates of these papers?.
Answer. Some; of the greater part.
10. Question .by same. Of what papers are there, duplicates ?- ....
Answer. Of all, except the last year's work.
Un. Question by M\/Ir. Aycrigg. Is the Government. in.possession of.any

of. the data, or are they in.your possession?
Answer. They arc in the office-a house rented by the Treasury Da'-,

partment-and under the care of persons in the employment of Government.
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12. Question by Mr. Mallory. Whom. do you mean- when you say
"epersonss in rthl employment of..'Government?":

Answer. Myself and my assistants.
13. Question by same. Suppose the house should be burnt, and papers

destroyed, would not Government sustain great loss? P.

Answer. Yes; but I conceive the house completely safe, proper meas-
ures: being taken to guard against fire. The houses hlave been slated with
thlis views

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

Answer. No other.
The hour of 12 having arrived, the committee adjourned to meet on this

day week.
THURSDAY, .March'24, 1842.

E"Xirninalion Of Mr. itassler conlinied.
At subsequent meeting of the cGmm1ittee, the following questions were

propoundtled to Mr. Hassler by various members of the committee, whose
answ ers were as stated

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

Answer. Yes : 1. A complete map of New York harbor is engraving.. 2
A partial map of the entrance of New York has been prepared and deliver-
ed to thieAuditor for the lighit-house bureau. 3. One of the Thames river,
in' Connecticut, nearly ready for delivery, onl order of tile Secretary.
4. OLefor the Topographical bLireat, for tile site of fortificationsof the. ell-
trance of Newv York harbor, at Sandy Hook. 5. One. of the north shore-of
Long Islaud sound, at New London, called for by the Secretarv of the
Treasury. The four last named were prepared for the offices.

2. QUeStion. Is either of the eight maps above nanred so far correct and
complete in itself us to he of any utility in and for the localities to which it
-applies?

Answer. To be sure; each is complete, and of use in itself.
3. Question. Are these all on the same scale, or otherwise?
Answer. They are li t all on the same scale, but some larger and sorne

snrridler,zoccordingto the purpose for which they wvere respectively intended.
4; Questions Is there any objection to thtej publication-of definite and suc-

cessive parts of the work as they may' be completed, as the map of New
York now in the engraver's hands?
Answer. No, not in the least, so soon as 'the engraving, is finished.
5.'Question. Is it necessary to complete the survey.of Delaware -bay be-

fore it can be practicable to-publish a chart of Long Island sound?
Answer. No.
6. Qu.&ioni'.4<s:there any--objection-toithe publication of the.work con-

nected with the maps as they are published -? ;
Answer. No;.-it.is proper to-publish the data: on which the, chart-J& con-

structed, in order tWverify its correctness, and'as'a guide bfrthe use,^of;it.
.7: Question. Has the work. of mensurations and triangulation conntected

with the mnaps of Bridgeport, Newa Haven, and' Newark,'-been .published

.A~ziswOr; -No.'



Rep. "Nro.43.
8. Question.., Has any:;part of the-menisigration.of tthe -stirvey, %d>6f the

other scientific' elements of the work, been published ?
Answer. No.
9. Question. Has any systematically fillpart of' the work -between two

base lines and two astronomical stations been completed'as yett?-:
Answer. No; thy locality of the coast hitherto surveyed has not, per-

mitted it.
10. Question. Where is your furthest eastwardly astronomical statioll:on

the-coast? -
Answer. Mount Qarmel, near New Haven.
11. Question. Where is. your nextastronomical station, proceeding'sbuth-

westwardly ?
Answer. Tashuia, near Bridgeport.
12. Question. Where your next?
Answer. West Hill, oniLong Island.
13. Question. Where thetnext?
Answer. Buttermilk, Hill near Tarrytown, Ne-iv York.
14. Question. Any other?
Answer. Yes; Weasel Mount, near Paterson, New Jersey, and- none

southwest of that.
15. Question.-How many base lines ihava beenimeasured in.the surypy ?
Answer. Two in 1817 and one in 1834.
16. Question. Between what points is the base line.'measuredjn 1834 ?
Answer. On the beach at Fire Island.lightrhouse, Long Island;.a; d the

line measured is eight and three quarters miles in length, running eastwardly
from the light-house.

17. Question. Where are the base lines of 1817 ?
* Answer. One in English Neighborhood,:Neiv- Jersey, and the other at
Gravesend beach. Long Island.

18. Question. Has any use been hmade of the two last-naamed base. lines
in the work of the survey?

Afiswer. Yes; for the beginning, in 1833.
19. Question. What objection is there to ppublishing the. details and

mathematical elements of the work, as completed, from Point:Judith~to Neaw
York harbor.?-

Answer. The main triangulation has.:not.been completed so far as-Point
JadithI but only the secondary. The. main trialngulation-has been comipilet-
-ed only between Friar's Head, opposite' New.- Haven, and Mount-Carmel,
in Connecticuit, eastwardly, and Mount Holly, Neiv *-Jerseys,-and Yards,
(Newton- township, near Philadelphia,) southavestwardly. Tho Peconda-
ry triangulation has: beenicormpleted from Point Judith to Cape dHenlopen
on the coast, and from Newv York across to the head of the Chesapeax'ke6

'20. Qnqestion. What reason is-there for concealing Trom ;the,, public the
elements~of the work between-Friar'sHIed and -Mount Holly?

-Answer. None.
21. Question. Has it been published ? "
Ans'ver. No; it-is.not-proper. a -, .:. - .;
22. Question. Why is it not-properi .

, Answ.er., Becaise it:-will introduce imitations of the work, totthe detri-
-nmerit of-its validity.

23. Question. Inoitations by whom? -. -
Answer. -,By commonly chart-sellers, or others.
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24. Question. How is the survey injured by individuals publishing charts

copied fromn those of the survey ?
Aanswer. Because the maps would not be official.
25. QuLestion. Would not the publication of the data with' ilhe maps en-

able scientific men t6 judge of the accuracy of the work ?
Answer. Of course.
26. Question. Would not the withholding of the data until the conpl&e

tion. of the survey enable the operator to force results ?
Answer. No; in the manner in which the wvork is carried on it cannot he.
27. Question. Cats scientific mhei judge of the accuracy of the work utn-

les§ the mathematical elements of it be published?
Answer. No.
28. Question. Have the mathematical elements of the charts of Bridge-

port, New Haven, and Newark, been published?
Answer. No ; that .will come into the general account.
29. Question. When do you propose to publish such a general account ?
Answer. So soon as I shall have reached the verification base on the

Chesapeake.
30. Question. When do you expect to reach that point?
Answer. In a few years.
31. Question. When do you expect to complete the Delaware ?
Answer. If I can get out in season, by the end of this year.
32. Question. What prevents your getting out in season ?
'Answer. The want of money, nearly all the appropriation having been

expended.
33. Question. Does the work on the weights and measures occupy arty

of your time, which might be appropriated to the survey ?
Answer. No. It does not take any ofmy time.
34. Question. Hovnmuch of vour time is devoted personally to the coast

survey ?
Answer. All the time. except the inspection and reporting on the weights

and measures.
35. -Question. How much time does it take to inspect and report upon

the weights and measures?
Answer. About half an hour in the morning and half an hour in the

afternoon of the day, but not of each day. This is onlywhile-l am in the
office. I am generally in the field from the middle of May to that of De-
cember; sometimes I am inl the field to the end of Decehmber.

36. Question. AAt what time in the spring do the different corps start OL
their duties ?
Answer. Generally in April, remaining until the middle or end of No-

vember.-
:St Question. Did you lose part of a year last year; and if so, why ?
Answer. I 'lost 'the most of last year's work, in order to answer the

resolution of the House of Representatives on the coast survey ofJu'ne
24, 1841, and by the fever which seized me in October.

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

Angier. I did not take the field until the middle of September. The
resolution occupied me three or four weeks. I Nvas also detained to Make
a report on wveights and measures.,

39. Question. Is the working the office now inL such a state of -forward-
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ness as~not to interfere with the commencement of the field work this year,
so soon as the season will permit the work to goon?-
Answer. Not in the least.
40. Question. Why is not the main triangulation up with the secondary?
Answer. On account of the difficulty of finding suitable elevations, OR

both sides of the Delaware.
41. Question. Who conducts the main triangulation ?
Answer. I myself, according to positive stipulation.
42. Question. Why is not the, main triangulation carried as far eastward

as the. secondary ?
Answer. Because it was not needed.
43. Question. When will it be needed?
Answer. So soon as the junction is made with the base line on the

Chesapeake.
44. Question. When that junction is made, do you propose to suspend the

work south, and go back east., or to have two parties ?
Answer. When the junction is made, while the secondary triangulation

goes on south, I shall continue the primary triangulation east.
45. Question. Cannot the main triangulation be carried on except'under

your immediate personal supervision?
Answer. Not in the present state of things.
46. Question. Why not?
Answer. Because there is no 'body to do it, and the circumstances are

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

it ?
Answer. Not now.

- 4S. Question. What-are the contrary circumstances spoken of?
Answer. Want of money; that is, of a larger appropriations
49. Question. Must the main triangulation be suspended eastward un-

til you can take it up personally ?
Answer. In the present state of things, yes.
50. Question. In what portion of the field work have you been person-

ally employed the last year ?
Answer. At Yards, behind Philadelphia.
51. Question. Where the year before ?
Answer. Willow Grove and Mount Holly.
52. Question. Where do you propose to employ yourself ont the field

work the present year ?
Answer. South of Yards and of Mount Holly, on both sides of the DeL-

aware.
53. Question. What is the precise duty or part of then-wbrk performed

by you at Yards and at Mount Holly.?
Answer. -Measuring the angles of the main triangulatidn. :
54. Question. How, many assistants were there in the party--in which

you operated last year-?
Answer. None.- I did the work alone; that is, I did the.mathematical

work alone.
5.5 Question. Is there any persoli in the coast survre compete'6t to`take

charge of and continue the work, if you should cease to doi it's-;:'.'-
Answer. Not as yet. .
56. Question. Do you mean to be understood that without your personal
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superintendence the work would cease, and that no manl can take it up,
continue, and complete it ?

Answer. Not honorably.
.57.. Question. Is there any profound secret in the mensuration of trian-

gles and the making of ustronlomical observations, known to vote alone of
all mankind ?
Answer. Science is a public thing, but it requires study to be perfect

in it.
58. Question. Is there any person in the survey who is pursuing such a

line of observation and study as to be in the way of learning to measure
triangles and take observations, hereafter, in your stead?
Answer. I give them all instruction which they will accept.
59. Question. Does no one in the survey but you measure triangles or

tahe observations?
Answer. Every one of the principal assistants take the secondary tri-

angles.
60. Question. What difference is there in the mathematical elements of

primary and of secondary triangles ?
Answer. The larger triangles require more attention to the figutre of the

earth and to the mathematical elements arising from it.
61. Question. Does geodesy apply to the main triangulation and not to

the secondary ?
Answer. More especially, but not exclusively.
62. Question. How long will it take to finish the work along the whole

coast of ,thc United States, going on at the rate of time and appropriation
heretofore used ?
Answer. That nobody can say, ill either one way or another.
63. Question. What is the whole extent of the general coast, from Pas-

samaquoddy to the Sabine, not including rivers?
Answer. I cannot tell.
64. Question. What proportion of the entire coast of the United States

has thus far been surveyed ?
A~!swver.. I cannot say.
65. Question. You have said that the latitude and longitude of Cape

Hatteras was erroneous in the charts. How did vou ascertain it ?
Answer. By having attempted to make a urion of the Northern and

Southern maps, which join at that place, in. 1828.
-66. Question. How long before the survey will reach Cape Hatteras ?
Answer. It is impossible to say-it is too vague a guess.
67.. Question. Have you any personal knowledge of the location of the

Southern coast ?
Answer. I have never been any further south than Norfolk.
68. Question. You have said that it was difficult to find suitable eleva-

tion on both sides.of theIDelaware, which, cause prevented the main tri-
'aigulation -from keeping up with the secondary, (No. 40:) how docyou
propose to obviate similar difficulties on the flat coast-of the Soutlhl?

Answer., By~carb and assiduity and by the methods used on the Jersey
sea coast.

09. Question., Is that work on the. Jersey,sea coast a primary orea second-
ary triangulation ?-

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

Ainswer. By adapting the triangtilation to any locality which may be
found favorably.

71. Question. You do not specify any of the means you propose-toirecur
to at the South, in the absence of natural elevations. Do you decline to
state what they are ?
Answer. No.
72. Question. What are they, then ?
Answer. By mixed astronomical and geodetical observations.
73. Question. Why were not such meaDs usedl ib overcome the. im-

pedimepts to the completion of the main triangulation on the Delaware?
Answer. Because they would not apply with propriety. There are bet-

ter means.
74. Question. What are those better means ?
Answer. By meeting those localities by triangulation from the south side

of the locality.
75. Question. You say that the peculiar methods by which you propose

to overcome the difficulties on the Southern coast are mixed astronomical
and geodetical observations; are not such the general meaus used every
where in the survey?
Answer. The means of both are different in the two cases.
76. Question. What is the object of the second baseline ?
Answer. The verification of the whole 'work, which is in the system of

all such worls.
77. Question. If the object -be to verify the survey, and suppose it does

not agree, what is the consequence ?
Answer. That the error, if any, is to be investigated.
78. Question. It is s';ated in one of your reports that the survey extends

over 1,0oo0 square miles; is that mapped?;
Answver. Yes, to be sure.
79. Question. What benefit results to navigation by having all the details

of the topography of the country??
Answer. There is no more topography in the maps than what is neces-

sary for that object.
80. Question. Cannot a portion of the topography be dispensed with

without detriment to the object of a knowledge of the coast fornavigation ?
Answer. Not to that extent to which it is carried now. I, could notvdis-

pense with and of the topography as it is now done.
81. Question. Do not the hydrographical parties have to wait for those

engaged on the topography ?
Answer. They cannot go six' inches without it, but they- do. not:wait;

the topographical part has always been ahead.
82. Question. What distance from the coast have they -carried, the

soundings?
Answer. Until they were out of sight of land ; I mean the points given

to them as guides. Those points are made to "be seen as far. as possible.
We elevate signals thirty feet, or more.
The committee wish you to state' the time each year, since the .recom-

mencement of the work il '1832, at-which you have talren the field, and
also the time each party has commenced its work; also, 'the whole number'
of months occupied by yourself in making :the main triangulation.
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83. Question. You have sounded from Point Judith to Egg Harbor, along
the coast; have those soundings been extended as far out as you intend?

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

84. Question. Howv much further do you intend to carry the soundings?
Answer. To the Gulf stream.
85. Question. What will be the probable time required to extend the

soundings, with the same force now employed. so far as you intend ?
Answer. As this kind of Ework is to be done by astronomical observations,

it depends entirely on the weather.
86. Question. Where are these astronomical observations to be made ?
Answer. Of course, on board the ship or sounding vessel, according to

special instructions given toLieutenant Gednev, in writing, last summer.
87. Question by Mr. Wise. For the present, is it necessary, in order to

carry the survey south, to extend the soundings to the Gul f stream ? And,
ultimately, will the survey of the coast not be complete without extending
the soundings to the Gulf stream. ?

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

88. Question by Mr. Wise. By your answer to the second clause, am [
to understand you as saying that the Government may carry the survey as
far out into the ocean as it chooses, l)ut that the survey, as far as it goes,
wherever it stops, will be complete ?
Answer. Yes.
89. Question by Mr. Mallory. Do you propose this or the next year to

carry on these deep soundings, by employing any of your present force ?
Answer. Whenever any fit vessel is disposable, without otherwise im-

peding the work.
90. Question by Mr. Mallory. Is it probable that any such vessel will be

disposable for that purpose during this or the next year?
Answer. It is likely, but it depends on the weather.
91. Question. Of how many points in the United States have the latitude

and longitude been ascertained and verified in the course of the survey ?
Answer. The calculation of the triangles in my work gives. in ultimate

result, the latitude and longitude of each point of the triangle, primary and
secondary, according to my special form of the work.

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

Answer. None; because it is not vet the proper time.
93. Question. Have you determined the latitude and longitude of any

points on the coast; and if any, how many and what?
Answer. I have'ascertained the latitude and longitude of points on the

coast as well as inland, according as the triangle fell.
94. Question. Why have not these important points on the coast, thils

determined, been made public.?
Answer. The time of the publication is when the general account of tri-

angulation is given, before whicl-hit will be of no use.
95. Question. Did the French, in the triangulatioh of their country, use

:mixed geodetical and astronomical observations?
Answer. Not in the form in which I have stated in the first part of my

written explanation.
96. Question.' Do you regard the surreyr as-a great scientific enterprise,
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embracing delicate problems of geodetic research, beyond what is necessary
to an accurate but rapid survey of the coast for nautical purposes'?
Answer. There is not a single movement in all I do which is not neces-

sary for the honorable and faithful execution of the work.
97. Question. Is it intended as the basis of a topographical, military, and

statistical survey of the whole United States.?
Answer. That is the Government's business, and not mine.
98. Question. Is the survey conducted now with a view to any such ul-

timnate purposes ?
Answer. That is niot given in any charges by the Government; therefore

I do nothing with it.
99. Question. Was not the secondary triangulation along the Jersey shore.

found to be sufficiently accurate ?
Answer. Yes. --
100. Question. Was tiot the main triangullationi through New Jersey made

,with a view to the topographical survey of that State?
Answer. No.
101. Question. Cannot the survey of the bays and rivers be postponed,

without injury to the general work, till the survey of the coast proper is
completed ?

Answer. It is impossible, because no accuracy could be got for the coast.
102. Queastion. How many plates are now-in the hands of the engraver ?
Answer. Of actual copperplates, two.
103. Question. Do these contain the whole map you are nowgettingready

for publication ?
Answer. No; the map of New York harbor will cover eight such plates.
104. Question. Why are not more preparing for publication ?
Answer. They are in work; in a few days we can cut off a few more.
105. Question. IHow many engravers have you in employ?
Answer. Two; I would have more if I had the money.
106. Question. How long have these two been employed, and at what

salary ?
Answer. Since last January or December; one at M1,S00, and the other

at $1,300, per annumn.
107. Question. Where did you procure the copper for the above engrav-

ing, and where the engravers?
Answer. The copperplates used were procured from Keim, in Philadel-

phia; the engravers from Hamburg, because they were the best, and best
recommended.

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

Answer. No.
109. Question. What is the ordinary amount of error in transferring from

paper to copper?
Answer. In the wav in which I do it there shall be none.
o10. Question. Have the grossest errors in the position of places, stated

in one of your reports to have been-ascertained by you during the survey,
been pointed out by you, for public information ?

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

1 ilt Question. Are the measures in the survey taken in French metres ?
If so, why?
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Answer. Yes, because it is the only absolute standard; but the results
are given in yards and metres both.

112. Question.. In what parts -of yards?
Answer. In-decimal parts-only.
11 3. Question. What reason is there why all the dmata must remain in

your office ?
Answer. Because they are in daily use there.
1 14. Question. Have, you any reason to believe that the surveys made

by Captains Gedney, Wilkes, and Glynn, are not sufficiently accurate for
the purposes of navigation?

Answer. I know nothing in regard to them.
115. Question. Did the British officers survey the North sea after the

same manner that you are now surveying the coast of the United States ?
Answer. I ani entirely unacquainted with wvhat they did; there is noth-

ing of it published.
I1 6. Question. You stated in your printed report that you had accom-

plished more in a shorter time, anid at less expense, than had been done in
any other work of a similar kind ; with what works do you make this com-
parison ?
Answer. The English general survey of England, Ireland, and Scotland;

the French survey -of the inland and coast of France.
1 17. Question. How many, hours per day do your subordinate parties

work in the field, in favorable weather?
-Answer. As many as possible.
I IS. Question. Are there any data to ascertain how many hours ?
Answer. They keep an account, and will answer as to this.
119. Question. Does this survey employ the whole extent of your mathe-

matical knowledge ?
Answer. -No.
-120. Question. Do you think that, under the most favorable circuim-

stances, and with continuance of a yearly appropriation of $loOO00, the
survey of the coast can be completed in twenty years?
Answer. Perhaps. The progress is slower at first, and -the means in-

crease as the work proceeds.

Questions by the committee. At what time has Mr.; Hassler taken
the field each year, since 1832 ? At what time each party ? How many
months in all has Mr. Hassler been employed in the main triangulation?

Times qfgoing to th/e field work, and returning from it, each year.

In 1832.

September 25. Having received the instruments, I left Washington the
2fth September, -at 8 o'clock, A.- M., to reconnoitre for the continuance of
.mmy works of 1817, towards the, east of it; returned to Washington the
31st January, 1833, in the evening.

-1833.

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

12
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1834.

After having finished all the preparations and comparisons for the meas-
urement of the base line, I left the 29th May, at 9 o'clock, A. M., h:viug.
nade also stations; returned 21st January, 1835, in the evening.

1835.
There being much calculation to be made, and manV arrangements for

the organization of the parties, the State of Marvland having offered an
arrangement; to join -the survey of that State with that of the coast sitr.
vey, I went out only at different intervals, to reconnoitre the country in
Maryland, and until Washington, and the outer bays, accompanied by
Mr. J.1H. Alexander, of Baltimore, until late in the fall and winter,

1836.
The present office was established. I left 17th Agtqust, and returned

the sth January, 1.837.
1837.

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

I left Washington July 19th, and returned 24th December, 1838;
1839.

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

I left Washington the 17th.September, 1840, and arrived again at Wash1-
ingtOn the 20th January, 1S41.

1841.
I left Washington 29th August, 1841, and returned 22d December. 18411.
This enumeration shows how the office work has increased since the

beginning, when the elements for it were first to be collected in'thefeles.
In the progressed state of the work, the calculations, making of projections,
to take to the field for the topographic and hydrographic works, their-plot-
ting, and working out, &c., require as much, and in most cases even more,
work in the office than out of doors, so that indeed the going out for' the
field work is considered a real relief from the harder and tedious works of
the office.

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

F. R. HASSLER.
WASHINGTON CITY, A'Iarch 30, 1842.

APRIL 15, 1842.

Present: Mr.,CushingMr. Aycrigg.-
Jams Fergttson examined..

1. Question How long have you been employed in the roast survey:?'
Answer. Since 10th May, 1833.
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2. Question. In what capacity ?
Answer. As a principal assistant; one of the three principal assistants.
S. Question. What particular part of the duty do you at present per-

form ?
Answer. Making the secondary triangulation.
4. -Qluestioll. Who makes the primary ?
Answer. Mr. Hassler.
5. Question. Is there any essential difference ill the scientific principles

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

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

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

Answer.. 'T'he primary requires more mathematical knowledge than the
secondary, and greater knowledge Qf practical means; but to the whole
question, I answer, yes.

7. Question. If Mr. Hassler should die, must the survey stop, for want
of any person in the survey, or in the country, to take it 1ip and carry it on?

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

the secondary triangulation ?
Answer. The secondary. I add, that the secondary is necessarily im-

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

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

of the secondary triangulation?
Answer. I cannot say.
11. Question. Is not the secondary triangulation sufficiently wccurate.for

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

Answer. Yes; for all practical purposes.
12. Question. From what point to what point on the coast have the

secondary triangulation 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-
urare on both sides; and it also crosses. the peninsula to the Chesapeake,
where it is now' in progress, but not yet completed. I refer to the officers
engaged in the hydrographical work for answer as to that part 'of the
question. ':

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

Answer. I should think the maximum error would not exceed five feet.
ill the whole distance. This I infer fromt the work already verified, where
the error proved to be no greater than tdiis. I refer in this' to my 'owi
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.
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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 Mblay; 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 practical utility
to the soundings and distances in particular bays or harbors ?
Answer. Perhaps not ; but the superintendent wvill of course take care

of his character as a iman of science.
IS. Question. In your opinion, ought the practical use of the work, by

Kit) 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 .f sci-

once suffered by the publication of the charts of New I-aven and Bridge-
port; and Newark bay.
Answer. No.
2o. Question. If not, what injury would it do to his character as a man

of science to publish a chart of New York harbor ?
Answer. None such a map is now in the engraver's hands, for pub-

lication.
21. Question. What injury, by the publication of charts of the whole

coast, from Point Judith to the 1)elaware ?
Answer. If it were practicable, none.
o2. Question. Do vou furnish the points of observation to the sounding

parties yourselves?
Answer. They are ascertained by us, reported to fMr. Hassler, and by

hirn furnished to the sounding parties.
29. Question. Do you, reduce your own observations?
.Answer. Yes, certainly.
24. Question, Have you been engaged in Maryland in 1S35 ?
Answer. No; I came in Maryland in 1839.
25. Question. Was any body else engaged in Mlaryland in 1835.?
Answer. Only Mr. Hassler, with Mr. James HI. Alexainder, as a mere

reconnaissance.
26. Question. Has there been any difficulty in procuring suitable points

for observation as far as the main triangulation has piroceeded ?
Answer. Yes; since we entered the valley of the Delaware.
27. Question., Where first?
Answer. A t Mount Rose, near Princeton, in New Jersey; some-injopen-

ing the line from Newtown; then at Willow Grove and at Stony Hill,;
some difficulty in connecting Mlount Holly With the poihtrbelowv; a,.ood
deal at Yards. These obstructions could not have occupied more than five
months.
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23. Question. When is it youi propose to measure a base of verification ?
Answer. It is spoken of for this year.
29. Question. Whv has it not been done sooner ?
Answer. The work has not beern sufficiently advanced. It has been

thought desirable to obtain sUCh a litne on the Chesapeake.
30. Question. What is tihe present condition of the pIace of t'he original

base lii. d?
Answer. I have not been there since 1836. Then the beach was con-

siderably waslhed, but the points vWere undisturbed. Now, I uliderstand,
the beach is charged, and the base ini danger ; but the elements of it will
be preserved by the mountain base, inland from the original base.

31. Question. Will a minLute andi a hlalfs difference betveen the Euro.
pean and An-mericanl meridians show onl ordinary ma ps ?

Answer. Yes: it would he about a Mile.
32. Question. Wh v has not this ditferelice, in thle course of the teii. years

since the restunption of the survey, been ascertained ?
Answer. I Cannot answer that. 'We have observed eclipses of tle sun.

We have made nio other observations for the loneitude.
33. Qulestioni. Have thle observations thulls nlide been redluiced ?
Answver. Yes, and calculated. I add(, tthat, if we had considered it a

sine quia tlOt to determine tile longitude, tile timie occupied in this way
might have retarded the other work.

34. Question. Btit vou have previotlslv said that the w\ranlt of the deter-
rhination of this fact was one of tile obj;ectionIs to p)Ublishinig any part of
the work.

Answer. I said. it was an objection, but 1 did not m1lean.11 to be understood
as saying that it wvas ati inisuperable objection.

35. QLIestioni Is the abselnce of a ba1se ol" veriication any iisulperable
objection to the publication of the work alone Long Island So11nd ?
A nswer. I thbinic inot I say no.
36. Question. Is the survey engaged now in nmeasuring an arc of a great

circle of the earth. with a. view, to ascerta.ini its ellipticity ?
Answer. T1hat will be onse result of the suivey,anld a Very important

one, in a scientific point of View.
37. Question. WV hteni will that result be reached.
Answer. It shotild awaiit the measuremllellt of the base of verificationi.
3S. Question. Is it necessary to have measured such an arc. and verified

the ellipticity of the eaLth1, before it is possible to publishta map, for prac-
tical purposes of navigation, of Long Island soud?

Answer. 1 think not.
^39. Question. Where are -the resUlts of the work, so far a.s completed,
now kept ?

Answer. In the depot of the survey, at NNWashington.
40. Question. Are they in duplicate ?
Answer. Some. not afl. 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 the

deepot?
"Answver. Yes.
.42. Question. Several of the public buildings at Washington hat'e from

time to time been destroyed by fire; is the depot a fire-proof building ?
Answer. No; it is not.
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43. Question. If the results and other matters in the depot should be de.-
stroyed by fire, must not the work be done over again ?
Answer. Yes. Precautions have been taken to enable the speedy re-

moval of' the papers, if the building take fire, by their being in cases oa
the ground floor.

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

Answer. I do not know.
45. Question. Is all the work in such a state that, if Mr. H-assler should

die suddenly, it may be used, and redUced or calculated immediately by
others?

Answer. Yes.

FRIDAY EvEINING, dpril 15.

Examination of Myl. Ferguson continued.

Present:' Mr. Cushing, and Mr. Aycrigg.
[NOTE.-To make the evidence more distinct, froin question No. 46 to question No. 74, it

must be observed, that the statement after No. 74, (marked A,) the statenment marked "to be an-
nexed to Mr. Ferguson's evidence," and the statement marked " to be annexed to Mr. Ferguson's
testimony," together with the chart of Newark hay, referred to in question No. 48, were pre-
sented at the beginning of this meeting ; the statements having been previously prepared, hi
%vriting, by Mir. Ferguson, in answer to questions put to him by the committee at the previous
meeting. ]

46. Question. Is there any substantial and adequate reason why the
mathematical elements of the work should not be published as parts of it
are completed?
Answer. No other but that it will require time to put them in order.
47. Question. At what time in each season do you take the field ?
Answer. This is stated in the schedule annexed, anid marked A.
4S. 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 13.)
Answer. No.
49. Question. Is the latitude or longitude of any part of it given ?
Answ er. No.
50. Question. What is the length of Newark bay, as stated in this map,

from Shuter's island to the cottflUence t)1 tho Passaic anid Hlackerisack
rivers ?
Answer. It is, by the scale of the map, five miles and eighty-twvo.hun-

drecdths. But tile scale is an erroneous one, antd was not pliblished or
verified by the superintendent. The actual distance between the two
points specified is five miles anid six hutidred ahid twventy-three thousandths,
obtained by me by measuring on the original topographical map.

51. Question. Please to inspect the map of Newark bay, which is novr
shown to you, marked C.
Answer. Itappears to be the same map, engraved 'from the same pla e

as B; but thescale is different, and is at the same time erroneous. It seems
to be written UFU6V instead of -6r) 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
2
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published, do you apprehend any dangerous error would be introduced by
snap 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 mahe 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 the officers of the navy and

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

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

navigation, and a 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, buit generally at the office of the survey

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

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

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

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

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

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

Answer. I cannot say precisely. They are carried on by Mr. Gerdes,-
Mr. Sands, Mr. Boyd, Mr. Dickens, and Mir. Werner.

61. Question. Do the plane-table parties require much science ?
Answer. They require practical skill.
62. Question. When a secondary triangulation precedes the primary, is it

not a second without a first ?
Answer. Technically, it is.
63, 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

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

as thie standard best authentimted, and best known .in geodetic operations.
Our standard is the English yard. The foot is the most comimon,rmeaswtre
usedfin this country, both for' spientiAc and practical plirposes.
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66. Question. Is the metre, in common use in this country il 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 bult 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 line ?
Answer. To verify the work.
71. Question. Cannot the work proceed north and south at the same

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

sons ; at least, that is mny 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

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

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

gether, a thousand.

A.

Year. Time of taking field. Time of going home.

1833 May 10 - December 28. _ i
:1834 February 20 - - December 3'.
1835 - - April 6 - - January; l, 1836.'
1836 - - May '1 - - December-9.
1837 - April 25 - November 25
1838 - - May .20 - November-1;9.
1839 - - April 15 -November 29;
1840* - - June 16 - - December 22.
1841 - - February 15 - - December 1i.

-It must be understood that these dates are given from recoiliecton ai
can only be relied on as accurate within a day'or two..

;This year I was detained; longer from field Uncork, to calculate triangles necessary folot m
of.New York.
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Number o stations made in eacl& ca,'in

In 1833 - - - - - 24-.
In 1834 - 6- - 64
In 1835 26;
n 1836 - 28--2
In 1837 13s
InI 1838 10-- - - 10

.In 1830 - a 15
II1 840 - 1f-
In 1841 - - 7

203

[To be annexed to Mr. Ferguson's evidence.]

'fro the question of the committee, "WWhat is the distance between
Shuter's island and the point at the confluence of the Passaic and Hack-
ezisack rivers, and what the mean width of the bay of Newark ?" Mr.
Ferguson answers:

That the distance between the above points is 5.623 statute miles, and
the mean width of the bay of Newark 1.37 mile.
That on a map of the said bay, printed at the request of the collector of

Newark, the distance between Shuter's island and the point between
thpe Hackensack and Passaii is. 5.82 statute miles; butt that this map has
ati erroneous scale attached to it, and was not published or verified by the
superintendent of the survey. The imap appears conformable to the original
of the survey, but the scale given for it is incorrect.
To the question of the committee. "1 How many points were determined

in 1833 in the main trianigulation, and what distance were they apart
what extent of country did they cover; what number in 1834, 1835, 1836,
1837, 1838, 1839, 1840, and 1841; and what extent of country do they
coverV'r..lr.-Ferguson answers:

That the part-of the question as to the distances "-fipart" is answered
by giving, in the following schedule, the length of the longest and shortest
lines of tfuo..survey, each year; that it is difficult to divide the works of
success.e&years from each other;.and that the computations are given in
gross in, square statute miles, presuming that the committee merely wished
an approximate and comparable.estimate.
In 1833S,1ength of longest line, tiles . 41.3 t Square miles cover-
; :lengthfl shortest lineimiles 7.25 ed, 1,350

fIn 1834,s~i835,And i836, though other stations were
.upied,-the primary triangulation. did..not

.ovSer tany additional space.
In 1837, leigtili, longest !. le, miles - 20.69 S

length of shortest luie, miles 8.73S
-I838., length!of longest line, miles 38-41
~15'gthbfsb~rt~stlne; miles - 23.29,

in 1839, length oflongest line, miles. - 31.00
B;.5i,.lengthofshortesst ltine, miles * - 1O.93a Square minles,1,070

In l840, length o longest line, miles - 18.51 ...0re
length of shortest line, miles - l2s30o miles 209

Number of stations made in each year.



In 1841, length of longest Jinie, mles 3102 Square miles 33Q
length of shortest line, miles - 17.011

Square miles covered by whole primary triangulation - -577

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

[To be annexed to Mr. Ferguson's testimony.)

1833-Buttermilk. Harrow.
Round. 1838-Weasel.
Bald. Springfield.,
Tashua. ; 183S-Beafon Uill.
Mount Carmtol. Disborough.
Ruland. Stony Hill.
West Hills. Mount Rosc.

1834-Base measured. Newtow'n.
1835-Reconnoissance in Maryland. - Willov Grove..
1836-West Hills. 1840-Willow Grove.*
1857-liuland. Mount Holly.

East base. 1841 Yard.
West base.-

NE1WARK,. pril 18,,1842
DEAR SIR: Your letter of the 16th I received this morning 'I aimi'ot

in possession of any mnap of Newark bay furnished from the doast-s iMvey
A short time after that survey was completed, I addressed the' Secretii of
the..Treasury, requesting'such a copy, 'for-reasons.;then mentioned,jht'r
ferred my. letter to Mr. Hassler, who replied, that the coast surveyr:b iztga
public:work' andprope.rty,' such.extracts should notlbe- give except4 uvoin
call of Congress; and such work being under his charge and responeibility9,
he- should be 'called 'upon': by the proper lDepartmont, &ca ryA ,veryrnich
regretted2"that it could not be; 'furnished,.as outr.vessels 'vere subject ltd
repeated accidents and delays, by reason of the shoals1 whichcould ha0e
'been avoided by such information. I presurne'that;Mr. H. would be willing
to facilitate any mode you may take to procure suich extract,- as',h1ese
pressed himself to me.i '

.,I am:,dear sir, very respectfully; your obedient servatnt.i,
'ARCH:R GIFPORfD,

'IonB.Jon. B. AC10*G-
The saitono£of Willow Grone *sG occupied iboth uin 183 and 1840. ,--
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FnIDA-k EVENING, .pril 15, 1842.

Present: Mr. Cushing, Mr. Aycrigg.

Examination of AMr. Blunt.

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

Answer. None, wheil they are in" sufficiently complete state to be use-
fuil to navigators.

2. Question. Is any part of the survey sufiiciently complete for that now ?
Answer. - Yes.
3. Question. How much ?
Answer. New York harbor is being reduced for the engravers. Long

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

4. Question. Ilow far iniland 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.
6. Question. Do they publish results as soon as ascertained ?
Answer. They are published in sheets so soon as completed, to be lase-

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.
S.;-Question.; Does the hydrographical office in England derive any

profit-from the sale of the charts ?
.-Answer. I think I 200 or Z.300 per annum. The charts are published

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

9. Question. Have you applied at any time, as an individual, to the hy-
drogrtphic office?
iAnswer. Captain B~eaufort offered to give me personally any informa-

tion I desired. This was when I was a private individual, before being
connectedowith the survey.

,1.- Question. In] vour opinion, could the work be extended north and
sonthh at the same time ?
Answer. It might. with more force; and with the present- force, if the

line of verification' were not to be-measured. We can proceed' more rap-
.idlaj)t~the 11oth than at the south with the triangulation.

1X. Question. In going south, do you apprehend any difficulty in, tlhe
'hydrographical part of the work, as distinct from the topographical ? Can-
not the mere coast survey bezprosecuted-without leavingthe;coast and going
inland ?
Answer. No.
12. Question. Hoow do you oimpose to survey tihe coast of Virginia ?
Answer. By carrying a series of triangles do wni the Chesapeake bay, and
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by extending them up or down the valleys' of the rivers, as circumstances
wvill 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 soundings

in Buzzard's bay, Nantucket shoals, Cape Cod, and Massachusetts bay ?
Answer. Yes.
17. Question. Is not a knowledge of those soundings of the greatest im-

portance to navigation ?
Answer. Yes; it is more wanted there than any where else. More ton-

nage passes. Most vessels from Europe, for New York and Philadelphia,
come between the Gulf stream and Nantucket shoals, in addition to the
navigation north of Cape Cod. Most of the coasting trade comes through
the Vineyard.

18. Question. What amount of work or repairs have you had done in
the office here to instruments ?
Answer. Nothing but the mounting of one telescope, which came' from

Europe without a stand. I haste had no difficulty in obtaining repairs
elsewhere, if needed.

19. Question. Should you think it necessary to have a mechanician with
-you in the field ?
Answer. To measure the base line it might be desirable; not otherwise.
20. Question. Was any copper imported for the engraving from Vienna?_
Answer. Yes.
21. Question. Was it used?
Answer. No.
22. Question. Why not?
Answer. It was not considered suitable.
23. Question. Can good copper for engraving be procured in this country?
Answer. Yes.
24. Question. Have you had any practice as an engraver ?
Answer. Yes.
25. Question. Can impressions be taken from a plate in anunfinished.

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

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

harbor of New York, with the present force, at the rate it now goes on ?
'Answer. I cannot state by conjecture. I should'think about three years.
28. Question. Is it not possible to have the work done accurately audr

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

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

30. Question. In what time could the New York map be finished ?
Answer. There might be an engraver for each plate.
31. Question. Of what use are the plane tables, so far as regards navi-

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

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

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.
34. Question. What is a secondary triangulation ?
Answer.- It is a series commenced within the primary triangle es, extend-

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

35. 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 be but one series of triangles, does,

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

tion intended to be, as the name imports, secondary to and within a primary
triangulation ?
Answer. Yes.
39. Question. Is it so now?
Answer. East of Now lHaven I have extended a main triangutlation to-

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 same nature as the main or as
the secondary triangulation by you, east. of New Haven ?
Answer. The same as the main triangulation by me, east of New Haven.

APRIL 30, 1842.

Present: Mr. Cushing, M1r. Aycrigg.

.Exramination of Captain S'vifl.

1. Question. Are you employed in the coast survey; and if so, in what
capacity, anid since what time ?
Answer. As an assistant, since 4th April, 1833. I am also the disburs-

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

penditure on the survey for the years 1841 and 1842; say.of the appro.
priation of March, 1841, classifying the same so as to show the amount.
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expended on the maritime, and the amount on the land part of the work;
the amount on the primary and secondary triangulation, and on the plane
tables; the amount for salaries, and for expenditure at the bureau; arid in the
same way of any and all-other conveniently specified classes of expendi-
ture ?

Answer. The answer is annexed in the papers marked A 1 and A 2.
3. Question. Will you furnish to the committee a copy of a printed

pamphlet on the coast survey, distributed among the members of the House
in February last?
Answer. The pamphlet is annexed, (marked B.)
4. Question. Is there any sufficient reason for suppressing or omitting

to publish the results of the survey as thus far ascertained, and as the
same may continue to be obtained?
Answer. No, I think not.
5. Question. May not maps of specific completed parts of the survey

be published, while the work is in progress on other parts of the coast ?.
Answer. Yes.
6. Question. Of how large a part of the coast is the survey now so far

completed that such maps might be published?
Answver. The whole of Long, Island sound, including both sides of Long

Island, New York harbor, and a portion of the northern part of New
Jersey, coast and interior.

7. Question. Might not the soundings, position of headlands, and the
like, of all so much of the coast, be now published?
Answer. Yes.
8. Question. Is there any sufficient reason for wvithholding from Congress

the mathematical elements of the survey, so far as completed ?
Answer. No.
9. Question. In whose possession are those facts and data at this time ?
Answer. They are at the office in Washington, so far as completed, and

except so far as parts of the work now in progress are in the hands of-the
assistants. I

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

Answer. There are of parts, but I think not of the whole.
11. Question. Are the elements of the lfase line, and of other, primary

and essential parts of the work, in such form and situation as to be secure
from loss by fire or otherwise, and be capable of being handed over.to and
understood by any competent successor of Mr lassler ?
Answer. All this is in duplicate in the office, accessible to the assistants,

and susceptible of being understood and used by them. No part of this,
has been published except the final result of the base measurement. The
details have not been published. The papers are subject to the. hazard
of fire; but not more so, and perhaps less, than in some other buildings in
Washington. 1

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

U.s
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AnswVer. The duties of Mr. Hassler, in addition to the general superrVi-
sion of the work, are the main triangulation, while the assistants are 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 inability 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 ill October of last year that he became ill. He was also

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

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

penses, exclusive of compensation ?
Answer. Salary $S3,000,.and expenses $3,000.
20. Question. For what expenses is this $3,000 designed ? Is it for per-

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

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

22. Question. Is it the same carriage which he is accustomed to use in
Washington ?
Answer. 'Yes.
23. Question. Are horses and men paid at the public expense for the car-

riage and wagon through the year ?
Answer. Yes; four horses, one 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 expenditures on these carriages, horses, and men, as are of the
clauses of expenditures therein referred to.
Answer. It is contained in the paper annexed, and marked A.
25. Question. What are the precise duties performed by Mr. H-lassler

during the chief part of the year, in which hie remains at Washington ?
Answer. The weights and measures, and the computation of his own

field work, aned occasional general conputittionl.
-26. Question. Do not the assistants reduce and compute their own work ?
Answer. Yes.

SATURDAY, May 13.

Present: Mr. Mallory, Mr. Cushing.

Continuation of the examination of Captain Svift.

27. Question. Do you wish to add any explanation to the papers now
produced in answer to the 1st question, and marked,A I and A- 2?
Answer. In comparing the 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
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the secondary triangulation and plane-table parties, respectively. The
manuscript (marked A 1 and A 2) is the later and correct statement, the state-
ment in B being an approximate -estimate, made up before the complete
settlement of the accounts.

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

Answer. All the expenditure for work on shore passes through my
hands, also the per diem allowance of the officers on board the vessels, and
the extra compensation of the lieutenant commandant; but the other pay-
ments, in the hydrographical part of the work, do not passthrough my hands,
being made by the comnnmander 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, except for salaries, &c., fixed at the
Treasury Department, are made under the authority of Mr. Hassler.

29. Question. Who prescribes the number of subordinate persons to be
employed, and the amount of miscellaneous expenses to be incurred ?
Answer. The assistant in charge of each party, subject to the control of

tile disbursing officer.
30. Question. Who appoints the persons employed in the survey?
Answer. Mr. Halssler.
31. Question. Who fixes their compensation ?
Answer. If below $ 1,000, Mr. Hassler; if more, it is referred to the De-

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

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 hydrographic part of the work ?

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

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

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

A 1.
Statc7lent of the expenditures made for the survey/ of the coast Of the

United States, and for engraving the chart of the harbor of New
York, during the year 1841 andapart of 1842.

Amount expended by Captain W. H. Swift,
from 1st January, 1541, to 31st December,
1841 - - - - - $S0,639 13

Amount expended by Commander Thomas
R. Gedney, 17th May, 1841, to 31st March,
1842 - - - - - 9,162 42

Amount expended by Lieut. Commandant
Geo. S. Blake, 11th March, 1841, to 28th
February, 1842 4,766 77
-t 8~~~~~~~~~~~94,56832

Statement of the expenditures made for the survey of the coast of the United States, and for engraving the chart of the harbor of New York, during the year 1841 and a part of 1842.
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Details o~fthe exp~endituares.
For tlie mail 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 -

For horse keeping, (4 horses,) repairs of one in-
struiment carriage, one wagon, harzess, and pay
and subsistence of driver - -

For the secondary triangulation, including the
compensation of the assistants, heliotropers,and -

hands employed therein, and all incidental ex-
penses, except horses and wagons, harness, and
repairs of ditto - - - -

For horses, horse keeping, repairs of wagons, and
harness, pay and subsistence of 2 drivers, (3
wagons and 5 horses) -

For the plane-table surveys, including the com-
pensation of the assistants and the hands em-
ployed therein, and all incidental expenses -

For the hydrographic surveys: Amount paid by
Capt. Swift to the naval assistants, for the au-
thbrized allowance of $627 per annum to the
lieut. commandants, and of -1 per day to the
lieutenants and passed midshipmen

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

For amount paid by Lient. Cnm't G. S. Blake,.
for same from 11th March. 1841. to Februarv
2s, 1842, (schooners Gallati

,28s9 87

1,445 9S.

),656 14

2,160 74

$10,735 85

17,212 29

8,644 94

9,162 42

,_

ill and Nautilus) - 4,766 77

For expenses of the coast survey office, including rent, fuel,
lights, and attendance - - -

For expenses of the instrument maker's shop, including the
-compensation of the persons employed therein, and the cost
of-tools and materials purchased for same: - -

For compensation and expenses of-the persons.employed in
engraving the chart of the harbor of New York.;- -

For the general expenscs.of the work,.including the compen-
sation of all assistants and others not embraced in the pre-
ceding schedule, and all purchases and .expenditures hot
specified in same --R.

W. H. SWIFF
Disbursing Officer Coasi

WAHIkNOTON, May 4, 1842.

22,574 13

1.,999 17

2,318 11

2,011 14

14,90Q 75
-.946568S 32

tSurvey.-

22,816 88
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A 2.

List of all persons employed in the survey ofY the coast f teInited
States on the lst .pril, 1842, and the anttalcomiensation paid to
them by Captain W H. SS'wil, disbursing officer, from the appro-
priation therefore, made March, 1841.

-F. M Hassler, superintendent, $3,000 salary, $3,000 expenses $6,000.00
Captain W. I1. Swift, assistant and disbursing officer, 2j per

cent. upon disbursements - 1,908 60
James Ferguson, assistant - 4,000 00
Edmund Blunt, do - - - - - 4,000 00
Lt. Thomas J. Pae, do - - - 500 00
C. M. Eakin do - - - - 3,000 00
Charles Renard, do - - - - 3,000 00
WV. M. Boyce, do - - - - _ 2,000 00
J. J. S. Hassler, do - Q,,00oo
John Farley, do - - - - 2,000 00
Lt. B. F. Sands, do -

Thomas W. Werner, do - - - - - 1.5 00
H. L. Dickens, do - - - - - 1,500 00
F. H. Gerdes, do - - - - - 1,500 00
Samuel Hein, clerk, $1,000 per annum, $4 per week for board

in Washington - - 1,208 00
William Windeman, instrument maker, $800 per annum, $4

per week board in Washington - - - - 1,008 00
Thomas McDonald, artificer and heliotroper. $600 per annum;
'and $4 per week for board in Washington - - O00

Selman Seibert, engraver -1,800 00
Albert Rolle, do - - - - - 1,300 00
Ludolf Muller, calculator and u'heliotroper, $800 per annum, -

and $4 per week for board in Washington - - 1,008 00
CQF. Ffint, copyist (of calculations) and heliotroper, $600 per

anntum, and $4 per week for board - - - 808 00
W. Jacobi, employed in the instrument maker's shop, and'he-

liotroper,-$2 50 per working day -- -- * - 782 50
SamueeLSchmid,-copyist (of calculations) and heliotroper, $300

per annum, and $4 per week for board in Washington. - 508 00
Gustavus Windeman, heliotroper and filer in the instrument
maker's shop, $300 per antnum, and $4 per week board - 5G8 00

H. L. Whiting, draughtsman and heliotroper, $300 per an-
num, and $4'per week for board - - - ;- 0S O0

Edward Sweeney, drivers (main triangulation) $1S per month,
and,4 per week for board in;Washington 404 00

William Greason, messenger, $18 per month, and $4 per week
for board inWashingcon - - - 404 00

ChristopherKuft,; fire maker, watchman, &c., $18 per month
and $4-per week for board-iWshington 40400

George Kaignau, fireditaker, 'atchman, &c., (ternpvorarily
Y!,'enaplcyed sinceIst January, 1842,) $18 per: month, and $4
per week for board in Washington...

List of all persons employed in the survey of the coast of the United States on the 1st April, 1842, and the annual compensation paid to them by Captain W. H. Swift, disbursing officer, from the appropriation therefor, made March, 1841.
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-Ji-ydrograp/ic surveys.

Commander Thomas R. Gedney.
Lieutenant Commandant G. S. Blake - - . - $627 00
LieLternant G. M. B3ache X - - - 365 00
Lieutenant J. K. Mitchell - - - - 365 00
Lieutenant H. S. Stellimgen - - - - 365 00
Lieutenarnt .ohn M4. Dale - - - - - 365 00
Lieutenant E. G. Parrott - - - - - 365 00
Passed MNidshinrman H. 1I. Lewis - - 365 00
Passed Midshipnan W. A. Bartlett - - 365 00

NV. H. SWIFT,
Disbursing Officer Coast Survey.

WASHINGTON, May 4, 1S-12.

When all assistant or other person a-ttached to the work is ordered by the
superintend6ut from one place to another on public duty, the actual amount
paid for railroad, steamboat, or stage fare, is refunded to the person incur-
ring such expense.

W. H. SWIFT.

B.

Remarks upion the survey of Hte coast of the United States..

I. 'The law atuthorizing the survey of the coast was passed February
10, 1807.

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

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

4. In August, 1S11, Mr. Hassler was sent to England to procure instru-
ments, in accordance with thle plan proposed by him in 1807. These in-
struments had all to be constructed; and, for the purpose of superintend-
ing the same, he remained in England until 1815, at which time he re-
turned to the United Stateswith all the instruments and appendagesrequisite
for the work. The war, want of remittances for payment of the instru-
m31ents purchased, the difficulty of procuring suitable artists to construct the
same, &c., conspired to protract his stay in England nearly two years be-
yond the time which lie had allotted to this part of his labor.

5. III August, 1816, Mr. Hassler was appointed to superintend the sur-
vey of the coast, under the law of 1807.- The necessary preparations for
the work, including reconiinoitring,.&c., consuumed, the time between August,
1816, and April, 1817. At that period a proper locality for a base line-was
discovered in New .Jersey, and in July of tlhe same year the actual triangu-
lation was commenced.

6. April 14,1818, that part of the law which authorized the employ-

Hydrographic surveys.
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ment of persons other than ihosie belov-ing to the army and navy was re-
pcaled, and thus was Mr. Hassler's connexion with the coast survey closed.

7. Up to this period, the wilvhe amount expended for the work was
$55,634; of this amount, S37,54I9 had been expended for instuiimeots and
the expenses of procuring the same, leaving about.$18,0O0 for the cost of
the survey, equipment for the field, &c.

8. In 1S19, Mr. Hassler presented to the American Plilosophlical Society
of Philadelphia his papers upon the coast survey, describing the methodand
means by which it had been designecl to conduct the work, together with
full descriptions of the instruments, with drawings of same, examplesof the
journals of observations, &c. These papers were published by the society,
i; their Volutne of Transactions for 1825, and are now in the Library of
Congress; they contain much valuable and interesting information upon the
subject. 'They were reviewed by the principal astronomers of Europe-
Bessel, Struve, 'Schumacher, Ferrusac, Francoeur, Erusenstern, &c.-all
uniting in the opinion that the plan of Mr. Hassler was of the first order,
and that the instruments were in every manner adapted to the purpose for
which they were designed. In 1S32 a distinguished astronomer of France,
now employed by the Government of tile United States, declared that the
instruments planned by Air. Hassler for the coast survey, and executed un-
der his eye, were, when constructed, twenty years in advance of the sci-
ence of Europe.

9. In 1827, the survey of the coast, after a lapse of ten yeais, again ex-
cited public attention. The Secretary of the Navy, (MIr. Southard,) in de-
scribiog certain surveys which had been made by naval officers for an es-
pecial purpose, stated in his annual report that " the time within which it
was supposed desirable to make then, [the surveys,] and the means grant-
ed by the appropriation, did not permit them to be so made as to furnish
perfect surveys and charts of those harbors; nor can such surveys be made
without the aid of the means contemplated by the act of 10th, Febru ;ry,
1807, to provide for surveying !he coast of the United States."

In 1828, the Committee on Naval Affairs addressed a letter to the Sec-
retary of the Navy, (Mr. Southard,) asking information in reference to the
survey of the coast, to wit: whether it ought to be made; the best l)lan for
metakling it; what progress had heretofore been made, &c. In reply, he
proceeds to say, after referling to a list of maps and charts: " Of the whole
of the maps and charts in possession of the Government, it may be re-
marked that they do riot furnish a satisfactory survey of the coast, for the
following reasons:

L1i. They exhibit detached parts, unconnected with each other.
",.2. Are generally confined to the shore, and do not extend sufficiently

far into the ocean.
" 3. Were many of. them made by incompetent men, with incompetent

means.
"c 4. Ths-- were governed by no fixed and certain principles or guides, in

ascertailning the latitude and longitude of the principal points and positions
"5. They do not embrace the whole coast.
"or' these and other reasons they are Unsqfe, and, in many instances,

useless and pernicious.
10. In answer to the question, "Whether, in the opinion of the Depart-

Aent, su.qch survey .oucght.,to-be m.tade?" tjhe Secretary- replies: "{C Upon this
point no doubt is entertained.. It is-called -for by regard to our commercial
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and naval interests.and to our means of national defence. I do not tinder-
stand that you require a statement in detail of the reasons for this opinion;
they will readily suggest themselves to every mind."

11. July 10, 1.3SU, the law of 1807 was revived, and the employment
of SuCh " astronomers and other persons" as the P'resident should deem
proper was again authorized.

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

13. The two works, of the coast survey and that of the construction of
standard weights andc measures, being, by their nature, intimately con-
ziected, and the means of accomplisliing each being in many instances the
same, Mr. Hassler was charged by the Treasury Department with the ex-
ecution of both; and, since the period referred to, the two works have ie-
ceived his whole attew)tion.

14. Since 1S32 the survey of the coast has been diligently prosecuted.
The remainder of the season, between August and December of that year,
was employed in reconnoitring and other preparations; and early in the
following year (1833) the triangulation was recommenced, and has been
mnaking steady progress from that time to the present. In 1834 a new base
line was measured on Long Island, and the secondary triangulation, hydro-
graphical work,and plane-table surveys, have also been in active progress,
pari passit.

15. By the official statement of the Secretary of the Treasury, (Doc. 57,
H. It.. Jan. 31. 1842,) it will bh seen that the aggregate amount expended
froml 1808 to 30th June, 1841, is $512,703 68; of this sum, by the same
statementt` $33,723 05 has been expended for the purchase of "iinstru-
mants, books, arid repairs of instrumentss" Thliis with various surms ex-
pended for 5 surveying vessels, 20 boats, with all the requisite acconipani-
ments, and the necessary equipm-ent for the several parties engaged in the
secondary triangulation and plano-table work, makes a gaOSS sum which
exceeds $120,000, for objects of a peCrmanuent nature, now the property of
the coast survey. This would reduce the amount expended upon the work
itself to $392t731 G6; if to this suim be added the whole amount of the es-
timate of the Secretary of the Navy, for difference between shore pay and
sea pay of the officers, alnd for pay and rations of the crews of the several
Vessels, fromt 1834 to 184 1. ($114,584,) we shall have a total surn expend-

ed of $507,315 68, for about II rears of actual work, or about $46,000
per anullm.

16. When the operations of the coast survey, under Mr. lHassler, were
suspended in 1815, by the repeal of a portion of the law, the system which
he had adopted was also slspended, and thenceforward detached portions
of the coast were assigned for survey to naval officers, from time to time.
Indeed, this same systemr, which was condemned so thoroughly by Mr.

There is an errnrr in this part of the Regiater's statement; for the origint collection of ioahOu-
AeIats coat p37,549, and additional instruments have &ince been procured
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Southard in 1 828, and for which the sound reasons quoted from his report,
at the 4th page of this paper, were given, is still pursued-at what expense
exactly we have not the means ofstating. Aln approximate estimate may
be formed, however, from the following facts: The direct expenditures, as
exhibited by the printed statements inl the office of the Register of the Treas-
ury,from lSIS to 1341.are $63,520 2)0; the incidental or indirect expendi-
tures do not appear, but perhaps anll idea of the extent of the same may be
fornied upon thle following data: Iln 1S32, $5,000 were appropriated for
the survey of Narragansett bay, in Rhode Island. There were employed
in this work, 1 post captain, 3 lieutenants, 5 passed midshipmen, and 18
seamen, for one season, say six months. 'This appropriation of $5,000 is
nearly ltih of the whole amount of direct expenditures. Adopting the
same principles in computing the cost of the work chargeable to the naval
establishment, which the Secretary of the Navy adopted it) stating $114,584
as the amount properly chargeable to the coast survey, for difference be-
tween sea and shore pay, and subsistence of officers, and pay and rations
-of seamen, we shall lhave a gross sum, for six months, of upwards of
4,000Q. Therefore, for every S5,000 expended directly for the work, we

should add $4,000; and this, for the $63,520 20, anmounts to $50,800. It'
may be inferred, also, that nothing is included in the above $63,520 20
for purchase or repairs of vessels, equipment, &c., these being provided,
as UIsual, in the general expenses of thle naval establishment; on the con-
trary, both purchases and repairs of vessels, boats, furniture, &c.,is charge-
able UPOI1 the coast survey fund, for all which now belongs to the work.
Here, then, we have a sum of $114,320 as the cost of some detached sur-
veys of portions of the coast. Surveys of this nature, and those which
a1re executed upon p roper principles, are so unlike inl character that they do
not admit of comparison.
We proceed now to state briefly the principles upon which the survey

of the coast is conducted.
The principle upon which the survey of the coast is conducted is, essen-

tially, that which is known as the trigonometric method. Bv the relations
which subsist between the sides and angles of a triangle, we are enabled,
fromn certain known data, previously determined by actual measurement,
to compute certain other parts which are unknown. For example: in a
given triangle, by measuring one of the sides and the atngles, the two re-
inaining sides can be determined by coniputation. These computed sides
then serve as bases for other triangles, and subsequently, by measuringt the
angles alone in the triangles thus formed, the work is extended ad libihtnz.
This is called a triangulation, and may he made upon any part of the earth's
surface upon which a line of a given extent can be meiLsured.
A triangulation may be complete in itself, and, when the necessary cor-

rections have been made for the figure of tho earth- , the actual distance be-
tween two points can be accurately deternii!d. Bat this,alotne, is not a..
that is required; it is necessary to ascertain the true position of thle district
or country triangulated upoin the earth's surface-that is to say, its lati-
tude and its longitude. rhe first of these is independent, it being simply
its distance from the equator; while the second is not independent, but re.
fers to thle position of some owher point on the earth's surface, and under
another meridian. This latter place,or imeridian. may be assumed at will;,
and the question thlenl to be determined is simply the difference in time be-
tween the two places of observation and this being converted into de.

3
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grecs constitutes the longitude, or rather the difference of longitude between
two places.
For these determinations, observations upon the heavenly bodies must

be resorted to. It is not necessary, however, that celestial observations
should be made at every point determined.,by the triangulation; on the con-
trary, a few well-determined positions, ascertained by a long series of ob-
servations, often repeated, alre sufficient. the connexion between the same
being determined by the triangulation ; hence the survey of the coast, as
now conducted, is made by combined or mixed geodetic and astronomical
observations.

Here, then, is the essential diflerence between a survey by triangulation
and astronomical determinations, or even the so. called " chronometric stir-
vey," (a miistionoer, by the way, for it is not a survey.) One consists ill a
connected work, carried on1 ul;on the earth's surface, and made by means
of an uninterrupted series of triangles; while the other is coimposed of a
collection of observations upon the celestial bodies, made at detached points,
each place of observation being independent of the other. In the first
method the connexion is complete, whi'e ill thle others there is no conIIex-
iOI whatever.
To the question, whether thle mode-of making the survey of the coast by

triangulation is better thoau any other, it may be said to be thle ,nly truly
correct method which can. be ptursued. It is the only mi-ethod by which a
connexion in the work call b) preserved. Of its accuracy the proofs are
continually before the observer, and anl error need riot be extended beyond
a single triangle. The three angles arc measured in every principal tri-
anlgle of the work ; and, as this is all the ineasurement which takes place
after the base is determined, it is obvious that the observer has his proofs
of correctness continually at hanld. There canl be no cooking- of observa-
tions, as is sometimes practised in astronomical determinations.
An idea of the exceeding accuracy a.ttainable in Nvorks of thle nature re-

ferred to may be formed by reflurring to the account of the measurement
made by the Frenlh astroniomiers of the arcnof the ineridiall between Dun11-
kirk and Cabrera, for the determination of the figure of the earth, being 12
dcrees of latitude in extent. After a great number of trilangles had been
measured, and an extent of about 500 miles upon tilhe meridian determined,
(betweeli Melun and Perpignan.) a base of veri cation, as it is dellominat-
ed, was measured at Perpigntian. This verification consisted in mcasuring
with the greatest ¶icciirrey one of the ,;ides ot a triangle in the series, which
hlad been previously determined by compuitation from the original base.
The difference between this comlputed side and the actual measurement
was less thanr 2 feet.*

In the wyork of the survey of the coast, the secondary triangulation now
encompasses the southern part of thle Stato of N.ew Jersey, from Staten
island to Cape May; one series of triangles wvas carried around on the east
or coast side, whvre a second was carried dowvn the l)elaware river and
l.ay, uniting near the sn.-thlern point of the State. The 1tu:gth of thle side
of mlme triamlue witch was common to both series was, of couirsc, determined
b\- each ch-ain of trianll s--lesou by the coast, and the other by the lDela-
waraue bay; the (lifterenlce betwvnen the two determinations wvas two metres,
0r about six fe.et. la the primary triangles this difference will, from pres-
ci!T appearances, be less than one foot.

La Place.
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Surveys of all the countries of Europe -havre been of are being made by
the system of triangulation, to wit: A'-ustria, Russia, Sweden, Denamarkr,'
Hanover, Prussia, Swabia, Bohemia and the States of Germany generally,
Italy, Naples and Sicily. Switzerland, France, England, the British posses-
sions in India, and the French colony in Algiers.
"Europe is covered with well-connected series of triangulations-fTomn,

the south of Sicily to the polar circle; from Ireland, through England,
France, Germany, to the interior of Russia; from Bordeaux to the frontier
of Turkey, and in all the intermediate parts."
Some of the practical benefits which have resulted from the coast survey

are already apparent. The discovery of the ship channel into the harbor
of New York, the better determninations of the channels into Delawvare 'bay,
and the detection of the grossest errors in the existing charts of that bay,
constitute a portion of the advantages Avhiclh have already been derived
from this work.
The engraving of the chart of the hav and harbor of New York, with

the country adjacent to the same, withill a circuit of twenty miles, is nowe
in progress; two sheets, embracing the entrance to the harbor, with the
channel delineated thereon, are already in a state of great forwardness,
and, in all probabilty, will be completed by the 1st of June, 1842.
To the question, "-Whether no other mode exists by which accurate re-

sults can be obtained within less time than they can be furnished by a trig-
onometrical survey," the answer is, No. There is no short method by'
which these results are attainable. It is nonet the ", quatntity" of triangles
alone which determines the industry or skill of the observer, but the qual-
ity. To make the triangulation of a given district of country with the
least possible number of wvell-conditioned triangles, is one of the imnpor-
tant problems to be solved ; quality, again, and not' quantity, is the essen-
tial requisite.

Usually, the experience of the world is justly considered when any
great object is to be attempted or effected. Why should it be excllided:
from the category, in judging the merits of this magnificent work ? We
have the combined testimony of all the science of Europln in favor of mak-
ing surveys by triaiigulatioris, and, in fact, the positive assertion that it is,
the only proper niiethod. Why should we not adopt the conclusions of
nations wvhich, to say the least, are older in] th-se matters than we our-
selves are, rather than to resort to methods which are a century behind'
the age we live in ?
Why, .vith the great advantages which the "chronometric system" is

said to possess, is it not adopted by those who are best capable of judging
it by its merits ? Rather let tile wvhole work be destroyed, than to suffer
it to be done discreditably. If we cannot make it in a manner which shall
bear the scrutiny of the scientific world, let it rest for another fifteen years.
Sextants and chronometers ate 'iivalivible instrmmflents in their proper'
sphere, but they certainly (lo not fimrfuish the-means bv which triangulations
are to be made, or corrected, or superseded, as sorne would seem to desire.

Organization of'the work.

1. The main or primary riziiition~nl'6n which all the work de-
pends, is made up of triangles, halving sides of from 1() to 50 miles in es.'
tent. The angles in these-, triangles ate all measurci by Mr. Haseler.
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2. Withill Illhse main triangles, smaller triangles arc formed; this con.
stitutes the secondlary triangulation ; the sides of these vary in lqngth
from 2 to 10 miles. 1'e angles of these triangles are measured by the as-
sistants of M~r. Hassler; two and sometimes three parties are engaged in
this part of tlhe work ; usually they otiter the field in March and April, and
leave the samo for thle CalcUlations, &c., in the office, in December.

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

4. The hydrographic determinations are rnade entirely by the naval as-
sistants of Mr. Hlassler. Points otl shore are furnished bv the triangula-
tion, both main and secondary, together with the coast or shore line from
the plane-table surveys. By this means the sounding parties arc enabled to
determine the true position of their soundings, by measuring the angles sub-
tended between stations previously established upon the shore. Two
parties are engaged in thle hydrographic part of thle work, each being fur-
nished with the necessary assistants f;om the navy, and with vessels, boats,
&c., belonging to the coast survey. These parties are engaged in their la-
1)ors upon the coast fi'om April or May to November, according to the
character of thfe weather ; in the winter months they are employed in lay-
ing dow~n upon their charts the results of the work of the season.

1The triangulation nowv extends from Narragansett bay, Rhode Islanid, to
Cape Henlopen, Delaware, on the coast, and from the neighborhood of-
New York to the head of Chesapeake bay, covering all area of about
i 1,000 square miles. The hydrographic surveys cover 5,600 square miles,
and the topographical or plane table surveys 4,200 square miles. This work
is represented upon upwards of 200 maps and charts, of various scales, ac-
cording to the nature of the work, from - to Twf; that is to say,
one foot in extent upon the map will represent, according to the scale used.
5,000 feet, or 100,000 feet upon the earth's surface.

'The actual length of coast line, includingg Long Island,) already deter-
nmined and laid down upon the map, is - - - 631 miles
I)o. of the largest bays, rivers, and islands - - - 697 "

Total of shore line, coast. bay, &c. - - - 1,328

C1l'ss~fication qf t/he expenses.

The whole amount expended for the survey of the coast
. from the apy/)ropriation therefor, for the year 1841, was

$.96,174 98.
1. Of this sumi, the general expenses of the work, including

the main triangulation, compensation of all persons em-
ployedl therein, instruments and books, and all expenses @
not enumerated in the items below, amounted to - $32,671 09

2. The secondary triangulation, including compensation of
persons therein employed, 3 parties - - ; 19,352 06

Classification of the expenses.
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3. The hydrographic surveys, including the cost of repairs of
the vessels, boats, &c., and allowances to officers for ex-
penses, 2 parties and 4 vessels - - - - $25,459 16

40 Plane-table or topographical surveys, including compen.
sation of all persons employed therein, 6 parties - - 18,692 67

96,174 98

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

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

.2. Conceding the ground that it is by a triangulation alone that exact re-
sults can be obtained, it may be shown, by a reference to the history of
similar works, that the methods pursued in executing the survey of -the
coast of the United States are, in principle and in details, in accordance
with the best of those adopted by other nations.
WASHINGTON, February 205, 1S42.

[It is proper to state that this paper on ihe coast survey wvas prepared by Capt. Swift.]

MAY 2, 1842.

Present: Mr. Cushing, Mr. Aycrigg.

Examination of Captainz Thomas R. Gedney.

1. Question. Are you an officer of the navy ?
Answer. Yes.
2. Question. Are you now employed in the coast survey; and if so,

since what time and in what capacity ?
Answer. I have been employed in it since October, 1834, in charge of

one of the hydrographical parties.
3. Question. How many of such parties are there?
Answer. Two. The other is commanded by Lieutenant Blake.

Q 4. Question. How inany persons, and what vessel or vessels, are em-
ployed in your party?

Answer. Last year I had two vessels, the schooner Jersey and the brig
Washington, with, I think, fourteen officers, all told ; and, I believe, thirty-
two seamen and fortv-four bovs. 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 in

Fire Island bav in 1834 ; then. the outer coast of Long Island, in 1835, from
Fire island to near New York ; then the harbor and bay of New York,
and to Montauk point, along the outer coast of Long Island, in part of 1835
and in 1836 and 1837; in 1.S3S and 1839, from Fisher's island to Block
island and Point Judith; in 18410 and 1841,on the coast of New Jersey,as
far as Egg Harbor. These soundings include also all the inland navigation
from Fire island to Egg, Harbor. In addition to this, in 1841, 1 performed.
a piece of detached work between Cape Henlopen and Cape May. -
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6. Question. lhave you completed tho soundings along the whole extent
of coast from Point: Juilith.:to Egg Harbor;?
'An-swver. Yes.
7. Question. Are those soundings, as verified by you, in a condition to by

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

the-coast ?
A4s~wer. No, except so far as may be needful to keep mny own time.
o. Question. Have any views of the coast been taken by you or from

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

Long Island and of all the lighthouses wherever I have sounded. We
ha ejtakei no other views, except of the entrance of the new channel in
Newv York harbor.

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

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

12. Question. Have you sounded Jamaica bay?
Answer. Yes, iin 1835.
1S. 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-

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

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

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

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

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

17. Question. How far inland do any of the points extend which you
have used, as 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
coast, within a quarter of a, mile of the beach.

18.. Question.. Please to describe your, mode- of proceeding rin this re-
Ipe0t.h ...o. ..

, w:Answer. I have three officers.on shore, at three different stati-onswith
an wsthnt and, a,.wvatch each, anda b.oy.with asp~yglass.also to each,station,
I then am, anchored or lying to off. shore in my vessel. I make a signal



Rep. No. 4:1.

in the morning, when I get under way, to commence work, Iknowing that
the men are at their stations by their hoisting a signal flag for that pur-
pose. I commence by running up a signal ; so soon as the signal starts
from the mast head, the officers on the shore measure the angle betweeR
the brig and one of the stations, and the officers on board the brig. two of
them, then measure each of them an angle between the stations on shore,
so as to give in all five angles; each officer7 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 are repeated and new angles
taken as before. In thesc 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 call-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 the new 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 coast ?

Answvee. 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 New York?

Answer. I think it is.
22. Question. Could not a master of a vessel, when employedoff the

harbor of New York, with such information as a good chart of the harbor
would furnish, run his vessel in with tolerable safety by that channel?

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

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

Hassler has charge of that; I have not.
24. Question. When did"'you sound out that channel?
Answer. In 1S35.
25. Question. Is not the channel as good now as when you first sound-

ed it ?
Ansswer. Yes; I sounded it again last yeax, 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 of, small inlets, is subject to

change, with severe galbs of wind.
2.7. Question. Is the topography of the country within the coast of any

imiportance 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 the topographyqf, the coun-.

fry on the chiarts of navigators?
Answer, I have never seen-it in any charts except of islands. In charts.
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of the West India and other islands it is sometimes given; but in these
Eases it is not necessary for purposes of navigation.

29. How long do you continue sounding, one year with another ?
Answer. I generally commence ill May, and leave off early in No

vember.
30. Question. Are you able to keep up with the tiiangulation ?
Answer. Yes; and I have been in advance of the plane-table parties.
31.. Question. Are the plane-table parties necessary to the soundings?
Answer. Yes.
32. Question. If vou had occasion to sound at a greater distance from

the shore than 12 or 14 miles, how would you 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 inake your observations, and carry onl 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 rnore complete sound-
ings to those heretofore published in any chart ?
Answer. I believe they have.
35. Question. Do you know any reason why the soundings taken by

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

MONDAY, MA1ly 2, 1842.

Present: Mr. Cushing, Mr. Aycrigg.

Examination of Lieutenant Geor~ge Blake.

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

Answer. I am a 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 aldl
men, have you under your command?

Answer. My force has varied very much; I had last year the schooners.
Gallatin 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.
4. 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 classes repaired there; but

a large part of the drawing instruments have been made there, to the value
or cost of say $500 at any private establishment, that is, during the whole
time I have been in the survey.

55.- 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.
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6. Question. Have you, in the examination of Delaware bay, discovered
any great errors in the supposed location of any shoals?
Answer. Yes; very great.
7. Question. In what cases?
Answer. In that of Cross ledge, especially; but there is no proper

chart of Delaware bay; the only one extant is a mere rude sketch. The
error in the case ot 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. Do you know of any reason for withholding from the pub-

lic a knowledge of the soundings of Delawarm bay, as far as verified by
vou ?
Answer. I know of nlone.
10. Question. Can a topographical map, so constructed as to give in de.

tail a full and self-explaining picture of the country, that, with the map
before the eye, the inilitafV operations may be properly judged and guided
in the cabinet, be obtained, in carrying on the coast survey, without add-
ing greatly to the expense, and materially delaying the execution of, the
work?
Answer. No, it cannot.

MONDAY, May 30, 1842.

Present: Mr. Mallory, Mr. Aycrigg.

Mir. W. J. Stone's examination.

1. Question. Map marked exhibit C 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 fully executed and delivered

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

communicate at the'time you engraved this map ?
Answyer. Mr. Hassler. I called on him, and had a conversation on the

subject.
6. Question. Exhibit B 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 C ?
Answer. The only difference that I can perceive is,thl tanotherScalehas

been put in therplace of the one engraved by myself,.which was copied ftonm
the original.

8. Question. In what manner was that alteration made?
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Answer. By cutting out the engraved scale and inserting one with the
pen. The engraved scale on exhibit C is 3 inches to the mile; while the
scale inserted with the pen is Tffi66f tlh being, in fact, 6 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. 1 have.
10. Question, Are there engravers in the United States competent to

execute, faithfully and correctly, any work like that required. for the coast
survey ?

Answer. Yes; as well as it can be done in any part of the world.
11. Question. What is considered a liberal salary for a good workman ?
Answer. About'S1,200 per annum.
12. Question. Is there any difliculty in getting good copper in the United

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

of New York, and what will it cost?
Answer. I cannot answer without examining the chart.
The chairman then gave Nfr. 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. Cushing, Mr. Aycrigg.

William J. Stone in examination.

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

mess; 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 the map hereto annexed, and marked-A.

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

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

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

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

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

attended that morning.
12. Question. Was that the first intimation you received on the subject ?
Arfswer. Yes.
13. Que-tion. Have you had previously any conversation with any mem-

ber of the L -mit-tee 'on the subject of the examination ?
Answer. Never, of any kind whatever.
14. Question. Had you any knowledge of the purpose for which you

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

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

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

tion : Shall Mr. Stone be required to state what occurred in his interview
with. Mr. Hassler? and it was determined in the. affirmative-Mr. Mallory,
Mr. Aycrigg, and Mr. Cushing, present, and voting.
The question being again propounded to Mr. Stone, he answered as fol-

lows:
I went to Mr. Hassler's office, and knocked at the door. A servant

showed, me into his room, and. asked me to sit dowii, 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 rage, and swore that;I should
not, see the map, neither should the committee have it. After much. rude-
ziess and violent language, both towards the' committee and me, Mr. Farley'
came: in, and Mr. 1I. handed him the letter. After some further conversa-
tion, Lieutenant Page came in, and Mr. H. showed him the letter, and fur-
ther conversation ensued. At length Mr. H. permitted me to examine the
map, 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. How long would it take to engrave such a map and what
would it cost.?
Answer. It would require about a year, I think. There are eight plates,

each of.22iJ by.321 inches,. making 5,91.2 suiperficiaL; inchesiwhicb, at 3
cents per inch, would be, 91 77 36, for the copper,; the engraving,: thb sum-
014 ,132, This estimate is given. for the execution. of the work in the. best
and most accurate mainer, understanding that the parallels of latitude and

;43
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longitude, with their subdivisions., are marked. in by-an officer' of the suir_-
vey, and. the engraving is' to exactly corsond -With thsaewic
must ensure an accurate. chiart. I have made a. liberalesiatonbl
.the 'engraver to enter minutely into detail, -and to do justice to himself and
to -the. Government.

WASHINJGTON. CITY, March 023, 1842.
Among. the questions put to we -in the committee's meeting, there

was one, at least, which. appeared much insisted upon, and by circumstance
was rather discussed than answered.

It seemed -to put, in doubt the- propriety of the.jorals, and other works'
of the coast survey, to remain in the coast survey office, andrquesting
them to be delivered to the.Treasury Department for safIbty. I will here
supply more distinct answers.

1. 'rhis office here is one of-the offices of the Treasury Department,. ex-.
actlas uchas aniy of the rooms in the Treasury building -itsef
2. The' extension' of the Treasury Dep'artmebt Wvorks, has obliged to have'

a number' of other offices out. of the 'yet unfinished. Treasury building prop.P
er, so. is this office.

3. The foreign- standards of weights and measures have justno bea
transported from the Treasury. building' to this office, or their more proper.
anid more. appropriated safe keeping.

4. The-re are three houses, adjoining 'each other, rented, by 'the. Depart-'
ment, two'at the -expense of the coast survey, and one' at the expense of
the weight and measure works a'nd the foundry-establishment, besides itsr
access to- the street.
5.The total of the buildings adapted themselves so peculiarly 'to the use

of both 'works, that no building int 'the- city could, in any. way, equal the
conveniences they afford, by their present distribution.-

6. Various. arrangements have been made, at public expense, as well as'
at the expense of the -owner, to adapt them -.the better; one story wvas-ele--
vated. to procure. drawing roonis superior. to any I know of; for better se-
curity, -the roofs have bee'n'slated-; and, in general, every arrangeen ade
for. convenience and'security.

7. In every one of the three build ingR, which 'connect all 'through with
one another, two prosat least- sleep.; thes aessistan'ts, clerk,. work-,
men, and I myself, so that.-the buildings are well watched. all night.

S. The maps an mnother valuable- objects, are placed so. that even ian
.the -extreme case of fire, they would-bee saved with the greatest. ease.

9. the whole of the coast-sarvey work. must, ini all cases, and at all times,
be of the easiest access, nay, present, during -the' whole time that the work-
is going on, still more so -than in any other -office such may be required.

10. In requiring pac it eTra y bid ngony to deposite the. -for.-
eign .standards. Which had bee'n'expunged from the State Department to
the, Patent OffC, weethey were exposed to.damafcwhr nge, I could -not get.,a,
.well appropriated place for want of room.

11. The. lower vaults of the Treasury b ilding, where I got place to
deposite the weigh and measure standards, packed up and, not yet sent off,
coald-not but with, difficulty be goad such -an on Iwud not -do,'
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because of their not being sufficiently dry and aired. for paper, the maps
especially would be utterly destroyed.

12. To displace the works from the office would be laying great inipedi-
ment in the -way of the work, and expose the parts deposited to dilapida-
lion. and abuse.

13. Every time that a certain systematically full part of the work, between
two base lines, and twvo astronomical stations, will be executed, a full report
wvill le made, and it is hoped published by Congress, which, will rest that
part forever, and then the documents of that part may be placed into some
specially selected place of deposite, as original record, but until that time
they must remain in the office in which theo r riginate.

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

F. R. HASSLER.
Hion. F. MALLORY,

Chairman of t/e SRelect Comnmi/lee
of Investigation of the (oast Surve~y.

WASHINGTON' CITY, Mlarch 30, 1S42.
I must add a more detailed answer to that question which asked me
HI-ow I would proceed in the Southern coast, where marshes, woods, &c.,

presented peculiar impediments ?" I answered to it: " By mixed astronom-
ical and geodetical observations." This question wvas followed by that:
" Is that not more or less the case with all the coast survey ?"
This question showed that the nature of the scientific principles to be

appliedanid indicated by my answer were unknown. I musttherefore e.xplain:
what is called, in mathematical practice, XIXED astronomical and geodet-
ical observations, is, when both these elements concur in the same indi-
vidtual determination ; this is the case in the application of a problem of
practical mathematics, which I have applied in Switzerland and in this
country, Onl Weasel mountain, (to the full knowledge of my assistants,) to
obtain the junctions ofmy works of 1S17 with those of 1833, in the begin-
ning, when I had not yet a new base line nor suLIcient angles it was
equally successful in both cases.

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

This is what I was beginning to express when I was stopped, under
the denomination of enterin into arguments, which -Mr. Cushing refused
to hear.
That I should expose it from its elementary principles, is what I tam

sure the committee cannot intend, because it is a problem which, joining
both branches of science, would require long deductions of principles, al-
mnost an elementary work, for persons not acquainted with the science.
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In triangulation, the two kinds of observations, astronomical and geodet-
ical, are disconnected; each operation is separate, and they are only com-
pared to draw COnCIl]SiOr- Upon one another, for a new, different result,
required to place the survey in general to its proper place upon earth;
therefore the astronomical parts are only made at a fewv properly selected
places, and with general views for the work, not for details, like in the
other case, as I have stated in mny answer to question 5, article 3d, of my
report of December 2, 1841.

F, E. IIASSLE~.

u~pon ld~e question of limitation of the wvorks/br Ike survey of e coas.

-VAiSHIING'TON, _april, 1842.
1st. The limitation, to any determined distance from the coast would

require that the mountains, Wvhich are indispensably necessary for tile sta-
tion points of the survey, be within that distance.

2d. This is well known not to be the fact, therefore also the limitation
not adapted to the nature of the country, thence this limitation would be-
coine impossible to be observed, if even decreed.

3d. If even smaller elevations were fbund within these limits, which it
might be said fit to substitnte instead of the greater ones, it would be im.-
proper to use themn otherwise thaan so as they are used nOW, namnely, for
secondary triangles, and the plane-table operations.

4th. These smaller elevations fromn. their too great proximity would occa-
sion triangles by far too small to give the accuracy required for' the con-
enexions of the work.

5th. The multiplicatiotn of the triangles would evidently also require a.
much greater length ot time to execute then, because every one of then
would require as inucli timel and trouble as on(e of the large triangles,
which might cover six or twelve of thle small ones.

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

7th. Such smaller triangles are even muchmnore-atedious to make properly
than the large ones, therefore they consurme each nore tirne, and of neces-
sity retard the work, by limiting the greater strides which tle freedoni of
work at present admits.

5th. Upon the limitation o' the work only in the top)ogrphIalpart,
thle same reasoning applies as to the mrec extensive operations; the inlanld
bays, rivers, creeks, &c., \vhich arc Ynavigable, are all so winding and very

--oftea hid in hardly approachable marshes, that to follow them, which often
would be fully impossible, would necessarily take uip nuch more time
than to survey them by the general survey of the whole topography of the
neighborhood.

9th. How far therefore this topography shall, canU, or must, go, it is as
impossible as improper to determine beforehand ; without the special ref-
erence to any given locality nothingy- can be said about it in general terms.

10th. This reference to any given locality can only he decided by the.
operator upon the spot, and the special superintendent of the work, as has.
always been done hitherto.

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

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

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

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

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

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

F. R. HASSLER.

WASHINGTON, May 30, 1842.
SIR : The unprovoked in-sult offered to me, by sending the engraver

Stone to me to inspect the work of the coast survey in the map of New
York, is iaomuch, as well for the powers of the committee, as for the
feelings it an honest man.

You. know that the maps of the coast survey cannot be engraved but
in the office under my own inspection. You know that the map in ques-
tion is already cut uip in plates, two of which are under the engraver's
harnds, nearly finished ; two othersjust beginning ; for two more the draw-
ing, is nearly finished; and twvo more are half finished drawings.
You know that the eengraver Stone is in no way qualified to do such work,

nor that I could be made responsible for any of his doings.
H-lence you cannot otherwise but conclude that the measure you be-in,

is destructive to the work, therefore to the execution and expenses hither-
to incurred, therefore directly opposite to the aim professed by the com-
mitree to favor the coast survey work.
No man can expect that I, who am answerable for the work, could be

compelled to give the final execution in the hands of a man in whom I
have not the slightest reason to have any confidence wvhatever.

I consider the sendirg of Stone to inol)ect my work, as he sraldfirst, at
an unmeri/ed insull, and I am certain that every member of the com-
mittee, placed in my situation, would considler it so.
With best respects and good wishes, your obedient servant,

F. R. HASSLER..
Hon. FRANCIS MALLOnY,

Chairman ol the Comm ittee on the Coast Survey.



48 Rep. No. 43.

WSASIIINGTON CITY, Jdune 3, 1842,
Sm : Mr. Mallory leaving communicated to mue the questions addressed

to me in the cormmittee, with my hasty answers at the time, according to
the agreement, in order that I might add to mlly answers the explanations
and extensions which they require, I have made the proper additions and
remarks, and added to themn somei papers, (copies,) which I had given in to
the committee at some times intermediate, with. nearer particulars in some
infanIces.

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

I suppose Mr. Stone will have made his report upon his examination of
the manuscript map of New York, for which lhe has been sent to rne ill the
name of the committee.

MNir. Mallory has also informed me that I should not leave here, because
tble committee would call mle up in examination upon the works of the
weighlits and measures. I, therefore, am ni-ow waiting, arid like always ill
readiness to answer also upon this part of my works.

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

F. R. HASSLER.
IIon. TsAAxc E. HOLMES,

AAle77ier of the Committee upon the Coast Survey.

.Addilions to (lie answers of F R. Hassler to the questions of tle Select
Committeefor the Coast Survey, Maly, 1S42.

To 1 add: By my contract with the Government, I am bound to deliver
nothing of the work but to the Government or its order, that is, the Treas-
try Department, with whom my contract is made. It is therefore through
that medium that all publications. and whatever may have reference to
them are to be ordered, that are to be executed by me in this respect.
To 2 add : But they must, for that purpose, at the time of their applica-

tion for publication or otherwise, be reduced to the scale which their appli-
cation will require ; like that is always the case, no map being published
sbDas it is surveyed.
To 3 add: It is evident in principle that the map of harbors must as well

surveyed as published upon a much larger scale than those of a mere run-
ning coast.
To 4.add: It is necessary on the part of the Government to take proper

measures to give, wvith the publication, guaranty to the public,. for the
authenticity of all that. is published. (See answer to question 5 in my re-
port of December, 1S41.)
To 5 add: But the publication of the Delaware is of much more pressing

importance.
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To 6 add: But this cannot be done until a full system of main triangu-

lation between two base lines is completed.
To 7. Because this was not a requisite in the case; the points used wee

all only detail points. What may be proper to be quoted of mathematical
data, belongs to the general account of the work.
To 8 add: My papers upon various subjects relating to the survey of the

coast of the United States, in the philosophical transactions of Philadelphina
2d volume, new series, 1825, wajch are in duplo in the Library of Congfes,
give full account of these parts; what may become necessary to add after
the present work, has to await its proper time. (Remark:) Tile word
measuration, is, in all these articles, used entirely against its sense in ther
science.
To 9 add: Nor is this proper to be done but at an- appopriated. distance

fr6mi the first base line, and astronomical station of some anmounlt propor-
tionate to the work which is to be grounded upon it.
To lo, 11, 12, 13, add: These stations were not exclusively astronomicL'i

stations; the astronomical observations were intended more for prelimni-
nary determinations at thle beginning, to guide the work, and to take ad-
vantage of' the presence of the assistants, whrllo were all present, to inltro.-
duce them and to exercise them in this kind of observations. The main
aim of these stations was the determination of nain triai]gulation points-
To 12 add: There also a solar eclipse was observed.
To 14 add: Upon the station of Weasel moilntain all the means for as-

tronotnical determ-inations and aziaiuths, were united, and a regular sv-s-
tem of these observations executed, with its appropriated combitiations,
upon peculiar methods, which I niade anid prescribed, and which succeeded
to satisfaction. The isolated observations of the preceding stations w-ere
of course reduced to .Ihis by way of comparison.

To.el 5 add : Those of' 1817 were measured only prodirniiarilvwilh tba
chain ; still the verification proved very satisfactory, as the triamgle result$
and the measurement differed less thant s inches iii about fivo miles. T'he
base line of 1S,34 was measLured wvith the microscopic app'latus, and cx-
actly so as described in the papers of tlie philosophical transactions of 1SX5,
quoted above.
To 16 add : Fromn a point southeast of the light house, towards the sPR,

uporn the sand along the sea eastwards, the points ai'3 rnarked by square
hewn red sandstone, of near four feet length, fixed solid iMi the groan&
(See my 3d rel)ort, May 8, 1835.)
To 17 add: The end points of these are marked byvholiow cones of stme

*vare.
To IS add: It was, of course, proper to takle advantage of this elemcnM&

on hand, to start tile vork itiore rapidlv is 18333, by using d-terrninati6ji
grounded upoi,) these bases,.so much the rather as they had proved exact;
the use made of then in IS 17 appears in the schedule of theh triangulak-tic
which I handed inl to tilelTreasury Department in 11is.

*To 19 add : The remark to 6 applies here mllost forcibly, and upon ayget
scale; such an account is to be given onfly when two bases are joined I
did it on a small scale in lSI.S, because I had, by way of lrecaution, Mea&..
tired two bases near' each othir, (see the reasons in my prhitecl papers abiW.
qnoled') Now, in the renvewed work, this tmust be dnotie only w hen annTher
lar'ec ase line is measui'ed, by tile Fmane meinis and inethodls as th vt O
Island beach has becl, and at a distance from that, in. prloner p ;.oporltZO

4
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with the extent to which the survey shall reach. There is a lhipsws calami
in the statement of my answer. ;
To 20, 21, and 22: For concealing. Bnt it would be of no use w-hatso.

ever to any body except copyists, who would, by abulsillg the public prop-
erty in the work, degrade it. It would be, therefore, anl expense not
only useless, but very detrimental. It will, besides, all appear in the ac-
count referred to in the addition to 19; in fact it would be highly improper
to do it, before the publication of the more extensive system, of which it
shall form a part in proper time. There is however no concealment about it.
To 23 add : It is tile duty of the Government to let no parcelling out

be possible, tinder penalty of seeing the Government 's own work ultimate.
ly discredited; sulch a desire cannot be fairly entertained.
To 24 add: This quality of being o ficial is absolutely required to give

confidence to the public, therefore i-ecurity to the navigation, (see ques-
tion 5, in mv report of December last.)
To 25 add : When the account of the modes, and of the means to their

execution will be joined to them, which canl be done only after a certain
full system between two main bases, can be presented to the public.
To 26 add : Unless flagrant falsification, which men of science would

discover immediately in the account rendered of the wvork, but in the map
alone there lies no such verification, therefore also they are not admitted
as any proof of the work ; notwithstanding that in common habit, in the
offices here, this is not regarded, nor any account of the mode of operating
is asked.
To 27 add : Just therefore the hasty publication of an unfinished work

has no value.
To 2S add: Like stated upon question 7, which is in fact the same.
To 29 add: Where I expect to find a proper locality to measure olle,

probably upon what is called Eastern shore.
To 30 add: Unless circumstances should decide me no accelerate still

more, onl the ground of finding better locality, therefore larger triangles,
which would be more advantageous to join northerly from there the points,
now reached from the north.
To 31 and 32 add: The secondary, plane table. and naval parties, are

now (25th May) all out; how long I shall be detained by the circurnstanlces,
I cannot know, as it does not depend of me.
To 33 add: That is no more than is fully compensated by tile advan-

tages which it gives in the office part of the work, and the keeping in or-
der of the instruments of the coast survey, which is of daily occurrence,
in which my task is very much eased by it.
To 34 add: Without the constant attendance to my works, at any hours

that can be used for them, my task would be positively inexecutable; this
is evidently the state of the establishment, and the works produced.
To 35 add : That extra works and varieties occur in all works, is too

well known to expect that every day shall be equal to every other day; my
easiest part is the field work.
To 36 add: The field work is more agreeable, in the favorable season,

than the office work; they are always anxious to go out as soon as they

.,.To 37. and 38 add: These are sufficiently explained as for the. fact,
but it must be added here, that the speaking disreputably and inimically
against the coast survey work in Congress, occasions ignorant men in the


