Oftice WM. J. YOUNG & SONS,

43 North Beventh Btreet,

Philadelphia, January, 1881.
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REVISED PRIGE LIHT

ENGINEERING INSTRUMENTS.

The following list of changes in prices is intended to accompany our Eighth

Edition of Catalogue, The prices of instruments not named here remain as in
that edition

For details and full information of instrumenis, reference is made to eatalogue,

Correspondents will remember that the number of emall improvements added
to our instruments has increased the cost Lo such extent that it is impossible to
reduce greatly the price.

All additions in price are made to partly compensate cost of some im-
provements,

With our increased facilities, however, we are able to present to our friends
the instruments, including these improvements, at prices as low as those charged

in 1860,

- - —

LEVELS. ;

Nos. 1 and 3.
Catalogue, page 30,

The Level, Telescope 18 inch, power 40, weight 173 1bs , ia the instrument we advise
for general use. Its combination of power and &ize has made it a favorite with those

who have used st
No, 1 Is Intended to glve increased steadiness,

No, 2 I8 intended to give inereased portability,

Telescope, 17 inch, power 22, weight 17 Ibs,, : ; ’ $130 00
b L L 40, ¢« 17§ lbs, : : - 140 (0

[ o) ow “ 4B, s 184 1bs., . : 160 00

o 22 4 B0, ¢ 221ha, : ; 165 (0

3 00

Siadia Hairs fized, extra,
b * adjustable, extra, . 7 0O
Without lmproved Eye Piece Slide Protector and Fastener for cross-webs,

$10 less.
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All Transits are furnished with Young's Patent Vernier.

TRANSITS

No. 3.
Catulogue, page 42,
Graduations, 6} inches, Needle, 44 inches, 7 i " . $180 0o
i 63 i i a L . 150 00

Without improvements of Eye Piece, Slide Prolectm and 'l‘mngeul $15 less.

No. 4.
Catalogue, page 43

Graduations, 4} inches, Needle, 5 inches, . . : $160 0o
Without improvements of Eye Piece. Slide Protector and Tangent, $16 less.

No. 8.
Catalogus, page 44.

This we consider the Transit best adapled for general purposes and for Railway
work. The 44 inches Needle and 61 inches Graduation is our standard for Railwoy
work, and the instrument we send, when one iz ordered without limitation as to size
or quality.

Graduations, 6} inches, Needle, 4} inches, . : . . $200 10
“ 63 « et D . 200 00
Without Improved Eye Piece, Slide Prntector or ’l‘ungem $15 leas.

No. 7.
Catalogue, page &b,

Graduations, 6 inches, Needle, 4} inches, ; . ; . $220 00
“ 6§ « ke i “ ! 226 (0
Without Tmproved Eye Piece, Slide Prol( ctor or Tu.ugenl $15 less,

No. 13.
Cutalogue, puge 48,

Graduations, 6] inches, Needle, 44 inches, : 3 : . - $225 00

“ l] “ i A 2256 v

MINING TI{A\ : ITS
No. 15.- Mmmg Transit No. 2
Ctalogue, page a0, F325 00

IMPROVED MINING TRANSIT.

Catalogue, Preface to Thivd Edition.

Plain, Needle, 33 inches, Graduations, I‘a inches, dimensions as No. 10, $1490 00
44 o % ti i L £ f, 210 0
220 0o

H e “ i
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ADDITIONS TO MINING TRANSITS.

Extension Tripod.
Catalogue, page 52.

Tripod, to aceompany insirument in place of regular tripad, exira, . $15 00
Single extension leg in place of regular leg, . 5 00
Full extension triped, in addition to regular tripod ﬂf mstrumenl . 1800

Half Length Tripod.
Catalogue, page 58.
Full tripod in place of regular tripod. : . . . . $9 00
t o+« addition to regular tripod, . 5 : : : : 18 00

EXTRAS TO TRANSITS.

(Not in Catalogue.)

Plate for Variation of Needle, R = ¥ : s . i o 27 00
Full Circle for Vertical Angles, ; : . ¥ i i A 18 00
a3 LI H i graduations on solid silver, - - 26 00

S . oy : o
BURTS SOLAR COMPASS.
Catalogue, page 56,

Plain, ; : : : : : ; : : : $260 00
Telescope, deluchuhle - : ; : : . 280 00

LYMAN'S SOLAR ATTACHMENT.

Calulogue, 'refuce to Fifth Ediiton

Plain, No. 6 Transut, 64 inches Graduation, with Solar Atiachment, in-
cluding all improvements, . : I . : . . $280 00

Vaviation Plate, extra, ; , A . ; ; i ; : 7 00

il

(J()\IPA SSES.

Catal gue, page 57.

Al Compasses are provided with our Patented Improvements for obviating

poarallox. and more aceurate reading of needie.

4 inch needle, 10 inch plate, 4 : A i ; $40 00
2 B A T S ; 85 00
£ A 2 14 H 5 40 o
Al - & ih 5 : 4 : 45 00
L 3 b e = - 2 v &u 00
Vaviation Plates, extra, . - ; : . 10 00
Plute to rend tull civele, independent of needle, . ; .13 0V

Without our improvemeni tor veading of needle, $3 less.
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TRANSIT SIGHT POLES.

Catalogue, page oY

8 feet, . : : ; ; \ ; . 6 00
10 = : : : 7 00
s S . = B 00

Pine Poles (not our own make), one-half nbove prices,

——— e

CHAIN TAPES.

Citalogue. page 67.

100 feet, marked chain style, in feet, 1 z i ; . B11 00
50 LI 4 2 i % : . 6 00
66 ¢ " . i links, ; : .10 00
38 “ X s “ ol e ] 8 00
Additional lengths, per 100 feet, graduated, 4 : J 9 00

#b Lo 2 not graduated. . : | 3 00

Reel to wind tape, which closes 50 as to be placed in pocker, extra, 2 00
P .
CHAINS.
Catalogue, page 68,
STEEL WIRE ALONE UsSED IN OUR CHAIN.

ENGINEER’S.

* B0 feet, No. 7 wire, oval links, ; : : ! : . $5 60
YR TR S e 5 00
00, e Wy X i LT & 50
100! & e ol 3 & . 7 50
O w12 i #  brazed, 7 00
00 = eagas el bie e 13 60

SURVEYOR’S.

2 pole, No. 7 wire, oval links, ; . i 5 i 2 $4 25
R C s B 8 76
4 o «“ T . L 6 25
SRR B M 5 50
2 L - »+  brazed, 7 00
4 w12 U v & : . - ; : : 13 00

CHESTERMAN TAPES.
METALLIC. | STEEL.
50 feet, tenths or inches, . $3 00 38 feet, tenths or inches, $6 25
g ¢ 3 ¥ 3 30 {1 I A S ; 8 b0
786 #t 3786 66 v 2 11 00
100 4 76 6.« ht 2] . 12 50

100 i ke .16 00




YOUNG & SON'S LINE OF CIRCULAR GRADUATING ENGINES.

] —=

PREFACE TO SEVENTH EDITION.

As one of the results of our labors to improve Engineering Instruments, w
take pleasure in announcement of our improvement in

NEEDLE READING INSTRUMENTS,

whioh properly can be said to be
THE ONLY IMPROVEMENT
MADE IN THE
- BURVEYOR'S COMPASS
since its introduoction. 3 :
Qur object is to obtain a more correct reading of magneile meedle, by

* obviating the error of parallax.

Every Burveyor has experienced the diffioulty of reading the magnetic needle
acourately, from the doubt resting upon his mind as to proper position of his eye
The error arising from improper position of the eye, called error of parallaz, cax
be reduced somewhat by having needle in proper balance, but without ou
improvement it oannot be entirely removed. The varying intensity of dip, an
attraction and variation of balance of needle, render the unaided reading
extremely uncertain. : :

The error of parallaz is ENTIRELY REMovVED hy our improvement, so that its
importance, especially to Surveyor, who relies solely upon his needle, caxnor B3

OVERESTIMATED. :
It will reduce many of the differences of readings which have hitherto been

. ageribed to the needle alome, but which undoubtedly are partly, if not wholly,
" due to impossibility of acouracy, for want of some such improvement ss we

have made. ;
I~ Through more acourate readings thus assured, the results of survey, as given

by & emaller needle, may be relied upon with as mueh certainty as those given

* by a larger needle upon ordinary compasses.

Two advantages atiach to this which do not generally Iaceompny similar

improvements. There are
. No AppirioNar Paers,

No Appiriow mo Weianr.

Engineers and Burveyors who have used this improvement give it unqualifiad

praise.
Notwithstanding the increased value thus afforded to Compasses, Transits, &e.,

we shall place the improvement upon all our new instruments, without additional

charge.
To Burveyors who desire to avail themselves of our arrangement on older

instruments, we make the following charges for the addition:

When repairs are made at same time, .. %250
‘%  mo repairs * 8 £ g : 8 60
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PREFACE TO SIXTH EDITION,

'With this edition, we present to the Civil Engineers of this and foreign
sountries, & more complete view of our line of Circular Graduating Engines.

From this they may be able to judge of our eapacity, both positive and compara-

tive, to insure accuraey in the most important part of their insiruments; also to

judge of the labor and expense we have incurred that the work may be faithfully

performed, and be such as they can implicitly rely upon.

These Engines have all been made in our establishment, They rapréuant'
& cost greater, we believe, than the combjned cost of all the Graduating Engines
in our sountry; and of themselves a cost greater than the combined cost of all
the instrument establishmenta of this eity.

They are: '

A Foot Engine, of 22 inches diameter, used for Protractors, Needle Bings,
snd such work requiring heavy graduations, but not especial accuracy.

. An Automaton Engine, of 24 inches diameter, upon whioh is placed finer

work, and which is capable, by late test, of finer gradustions than any similar

engine of this country. :

The large Automaton Engine, 48 inches diameter, which is intended for the
finest astronomiosl and other work, and which is unequalled and unapproached
by sny such engine here. Upon this engine we mow graduate our Engineera”
Transits, &e.

The vital point of any instrument is the graduation. Defects in other parte
may prove an annoyance or inconvenience, and yet instrument work correctly.
With defeots of graduation, accurscy, if not impossible, is & mere matter of
accident. Defeots in ordinary parts of instrument become evidenti to the
Engineer. In the graduations they are unknown; and frequently the only
evidence of their existence is the uneatisfactory ocondition of the finished work,
leaving the Engineer in doubt whether the unsatisfactory results, condemning
his work, arises from his own carelessness or the imperfections of his instrument,
It is not necessary errors should be found in all parts; the mere fact that an
error may exist anywhere is sufficient to throw doubt vpon the work. In fact,
the want of positive knowledge that no error cAN exist, is sufficient to make every

conscientious Engineer hesitate in the choice of an angular instrument.

While imperfect gradustions most frequently arise from imperfect engines, &

common ocause of error is carelessness, or inexperience in manipulation. The

2

8

-

: delioaoy required in gylﬂultion? of Transits, &c., is such that relinnoe cannot he
placéd upon personal operation. The heat of the body in contaot with the
engine, the uneven strain plaeced upon the parts by the hand, th; uneven velouity.
and especially the many evils resulting from the long continued strain upon the
sttention of the individual, make the AUTOMATON movement necessary for
any approach to perfeotion. :

Errors of graduation frequently run in periods, so that one or two repetitions,

‘ghould they fall within these periods, give the same, though false results. ‘#

It sometimes happens that the regular errors of engine are partislly balanced '
by accidental errors in process of graduation, which is one ecause of different »
amounts of error to be found in the different instruments of some makers; and

- which, perhaps, partly sceounts for certificates of performances of some instru-
ments, ascribing to them s cerlain maximum error, when it is well known the
error of engine upon which they were graduated is four or five times that amount.
But as these accidental errors the next time may increase instead of diminishing
the regular errors, it is manifestly unsafe to rely upon such certificates for what
the next instrument may be.

4n surveys requiring large triangulstions, the secursey of resulis being in
proportion to the agouracy of graduations, we feel justified in conmsidering it a
matter of prudence on part of Engineers in charge, to avail themselves of the
facilities which our labor and investmen(sssfford them. : i

With our perfeot provisions for securing accuracy in gradustioms, there

remains but one obstacle, the error of Parallax,—completely removed by our
Patent Vernier,—so that the Engineer using one of our late instruments, can
oongratulate himself upon having one, for working purposes,

A SUPERIOR TO ANY NOW MADE.

-

Eogineers are reminded of the great superiority given our TRANBITS, in. / ; i
addition to the merits of their graduation, by our i ' e s
PATENT VERNIERS,
PATENT TRIPOD, ' Gy
IMPROVED EYE PIECE, _
IMPROVED SLIDE PROTECTOR,
A IMPROVED TANGENT, P
: IMPROVED TELESCOPE,
'GRADIENTER'
No Transit now made spproaches these instruments in perfection, aceuracy

or convenience. They are the oNLY instruments to which any bpnl fide improve-
ments have been added ;
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PREFACE TO FIFTH EDITION.

To our Friends:— The expense of improvements which have been

placed upon our Instruments during the past few years, exceeds any
reduction in cost of manufacture. :

These prices are for same class and character of work below _

those of tweénty years ago.

SOLAR TRANSITS.

The trial of several instruments. made by us with Solar Attachment of
B. Smith Lyman, €, E., with the attachment fo instrument as modified by us,
having proved satisfactory, we have added the Lyman BSolar to the list of
our instruments. :

We have not changed the general design nor the principles of the instrument,
but so modified the attachment that it can be attached or detached at pleasute.
This form of the Bolar finds its advantage where the larger portion of the work
is with the Transit proper. It forms the only complete Borar TransIT, to which *

can be attached a telescope of powzurrhnged as (o be conveniently used, and -

to which regular Transit centres for accurate work can be connected.

The objection to it bas been the projection of the Solar apparatus beyond the
instrument plates, at all times, both in transportation and when not in use for
Solar work, By our arrangement the Solar apparatus can be readily detached
ai any fime, and the Transit remain as a regular Engiueer’s Trausit, with its
solidity of centres and power of Telescope. :

The distinctive marks of Lyman’s Sclar are, placing the solar parts under the
graduated plates, sttaching it to the lower plate; and the use of prisms to change
the dirsction of the sun’s rays and shorten the length of the lens bar, Its advan-
tages are, greater steadiness of instrument proper in working; more accuracy
- in angular measurements, and greafer telescope capacity. Its disadvantages are,
shorter ares for reading the Declination and Latitude, and less steadiness for
Selar parts.

: PRICHS.

Attached to our No. 6 Transit. 63 in, Graduation.

Plain Transit, with Solar Attachment, - ot $290 00
With addition of Gradienter, including Level to Telescope, . - 830 00
& o Level to Telescope, and Tangent or Opposing Berews, 3156 00

Vertical Are to Telescope, extra, . : . : : g . - 1500 -

APriL, 1878.

SOLAR TRANSIT. No. 6 Plain,

Youna & Sons,
PHILADELPHIA.

LYMAN'S SOLAR ATTACHMENT,

(DETACHABLE.)



DREFACE TO FOURTH EDITION. |

e e

~ The geveral improvements made since the issuing of our last edition, re-
specting which we would request stiention, ave: & small deorease in wnigilt of
ﬂl.ll" instruments; the attachment of micrometer movement to our Level instru-
ment; and facilities for making instruments, wholly or in part, of Aluminum.
The changes in weight, consisi simply in modifications of sizes and thick-
pegses which -experience has shown to be allowable without detriment. In
making {hese, care has been taken to ensure that none of the merit or strength

of the instruments has heen lost. This deerease in weight, though small, '

averaging little more than one half pound to jpstrument, is yet desirable.

The placing of micrometer or fine movement to ¥ of Level bar, enables us to
place & mors sensitive Level on jnstrument, and yet combined with the ordinary
Level screws, allows the instrument to be worked more rapidly and satisfactorily
than under ordinary construction. The instrument is well adapted, with
mieromeler Screw head gmdna,tad, to the messuremeant of distances; u;d
becomes, with the head thus graduated, 8n agourate Gradientor. The additional
cost of ordinary atischment is $10,00; with Graduated Miarometer, for grades
and distances, $20.00. i ;

The increased inquiries for instruments of Aluminum bas induced us to make
irmngsmenﬁ whereby we are enabled to obtain this metal in such quantities a8
to be prepared to fill orders. We do not, as yob, desire to endorse this metal as
being suitable for the whole instrument, and we make wearing parts and screws
of brass or hard metal, oT bush the bearings. The nddit.i:-mul sost of instrument
generally ranges to fifty per cent. The saving of weight is over one-half (mot
including tripod). .

Engineers desirous of ,oblaining {nstruments of Aluminum, by addressing us

will be more fully advised of cost. Finsl orders must be accompanied by

estimated cost of metal.

Juory, 1877, i




PREFACE T0 THIRD EDITION.

—

In presenting the presént edition of our Cl.tl;.'loguo, we are pleased to announce

{o our friends several important improvements, as inoreasing further the claime

- of ‘our instruments to their favorable copgideration. - 2
We refer especially to our improvements in VerNizEs (patented); improve-

“ments in Mixing TaansiTs (patented), and our arrangement of combined opposing

sorew and spring movement to lower part of Transit. : :
The instrument lately introduced by us, nnder name of CITY TRANSIT,

we beliave to have no equal, gither in construction, or in those details which £

render the instrument gapable of more delicate manipulation, yet leave it more
" firm and solid than the older comstructions. We have given it the name of the’
City Transit, because it approaches so much nearer the requirements of the City
It is, however, equally well

Engineer than any instrument yet aﬁ‘_erad. them,
and no disad-

suiied for the Railway or other Engineer, having seversl meriis,
vantages for their use, over the ugual style.

The MINING TRANSIT bas received geveral improvements, especially in the . iy

 inclined standards; in allowing full vertical range on centre line, with single
telescope; in the vernier and needle heing more accessible to read; in the
greater aceuracy of vernier readings, through the improved vernier; and in the

X t.-elsleopa being completely enclosed. s J
" We would esrnestly call attention of those not familiar with it, fo our
The simplicity of this addition, being such that its operation can

GRADIENTER.
in less time than its desoription ean be read, snd ite

be understood, practically,
uses being so important and various, th

sideration, in order to be adapted to any Transit to which the telescope lev 1

is attached.

Respecting telescopes,
engsged in the manufacture of engineering ins
tage of an education as an Optician, and who h

we would repeat that one of the firm is the only person
trumenfs who has had the advan.
as learned practically the manu-

facture of telespope lenses.

we would say the rapid stride Lowatds perfection we have made
as resumed oontrol, the
but

Concluding,
during the past six years the present management h

changes and additious, representing not experimenis upon our friends,
improvements for their benefit; and the comparison of our instruments with
others, have 80 convinged u :
ments, that wo feel assure

forgetful as to indulge in too much self commendation.

at we are convinced it needs but s co®-

s of their great and evident guperiority of these instru-
d our friends will pardon us should we have been ®0’

CITY :TRANSBIT.

The improvements on these instruments are well adapted to use of |
Railway and other Engineers.

: A large proportion of our business within late i i
:::i: of City Instruments, we have placed upony:;:'mh:::i:;e?; ‘::0“’4“‘
¥ ging ?hem 80 near perfection, both in steadiness and deli : 'emm‘?'
¢ attention of City Engineers. e ey Ll st
In the important point of grapvarion, all work is done und
! ¥ er i i
E:rizz:;uza;:::::;:e:;::,;ﬁo: Aqtt::)mi.io Engines, the equal of l:ll:ircll;mi:l:?:::l
e f ntry.

circles of 64 inches diameter, ::ndin; rr:;izl; :fliln:nii:r:: s
second. The Cily Transit made by us ie graduated upon this o001 5o
{ Engineers a!lmnld understand the importance of this ;‘f:,“l‘a ‘
:::t:::ionta now made not being graduated iiy the makers of o!.harm“:l'nr s H
ruments, these makers oan themselves know nothing with g w
accuracy of graduation. The aceidental error arising ﬁ-m: t:m-ml‘”M.u?ty e
:::;lm.iw:;;::fament frequently exoeeds five times the actual erm::; :;:‘l:axpnri; ;

personal eyamination of each division—an impossibili sty
:11:::::::: n‘ot truthfully guaranteo the acouracy; while the l”;:g!neer t:::t:l“ I
i :n :lnaoourloy when !us work, being finished with greatest car .
. mars not only his work, but likewige Ais reputation. Yo

The difficulty of discovering one olass of errors, oonfined to partioular divi
~ ' &

of a

sions, may lead to s reliance undeserved, while anything less than perfeot ;
ot .-

eon::anco in graduations throws disirust over all angular messurements
6 Terkscorx has been so improved in quality, that we now Belié\r.n is the =

- best placed upon these instruments. YN

We have attached Lo pur establish
ment, the outfit for manufacturi i

;}J:tana. when necessary, and have a thorough practical edugation i:r:::ironi:m‘l
z ura.. an n.dﬂ.;uuga enjoyed by no other makers. In conueotion with‘nu-
mproved Eye que and Slide Proteotor, this enables us to offer a 0_“" v
'I'eleTscope, whose performance has been much admired \sid e

he ImprovED VERNIER, iolata

. patented 1875, completely obvi
parallax hii?mrlo inseparable from close readings, and a{:ahle:‘m L:: !:"t: =
mOl.li..l red with as much accuracy as with larger instruments. This i sl
most important improvements that has been made : g
The Comsingp Oprosing SCREW & -

e ( nd Sprixa MovemesT to 1
Traneit, is an srr:angeme'nt by which the firmness and range of r:;?:npa? :f
opposing screws is seoured in comnection with this smooth movement :f :he

e.

*As an !m:anna, the graduations A t Wash'
upon the gove ne al ashington
hi : B ronment engi
(wh ﬂh, when c.ararul..y used averages errors of from 10 to 15 umnds' an a.mi oun
" t

I inadm
lasable on any adcurate work,) ls frequently so incorreect, that to our know:

led_gn. at lmst. one lnstrament maker has been olliged to abandon its use




spring,—whereby the pointing power of the telescope iz much improved. For
spproximate setting, the double set screws are used, the acourate setiing being
done by the spring and with one hand.

The adoption of the Crame Nuts to leveling screws removes the play caused
by wear, keeps the screws steadily but of easy motion, keeps the screws and nuts
clean, increases the steadiness of instruments to & remarkable degree, and avoids
the bad performance of instrument arising from straining of plates and centres,
80 often ocourring in other form.

The base of leveling serews is also made larger, to secure steadiness,

In addition to these improvements, our TanaExT, with double spring nut to
remove dead motion, and covered so as to prevent dust and dirt, wide open ver-
niers, and others as detailed in our last eatalogue, combine to render our * City
Transit’ an instrument of greater excellence than has hitherto been produced.

When Level to Telescope is desired, our Gradienter movement, as described in
our catalogue, oan be recommended as superior,

Prarina Wigzs, in place of spider's webs, are used when ordered; but we
would earnestly dissuade the Engineer from their employment, as having some
disadvantages, and no advantages over the ordinary oross web. We feel assured
that all supposed failures of the spider’s web have been caused by defeotive
fasteninga originally. ‘

The Trrer SBorew Leverise Tripop is substituted when desired. This form

. gives a finer motion, and strains the centres of instrument less. Though in

general use throughout Europe, it has never been favorably received by American
Engineers, on account of assumed want of steadiness. As modified by us, thin‘

~ objeetion, in a great measure, disappesrs, and leaves for finer instrumenis the
‘three screw form preferable. :

PRICE LIST CITY TRANSIT, with all Improvements.

Graduations, 6} inches, reading minutes, . . ; . : . $200 00

4 8- L L g : i 5 § . 210 00

i 6 u 5 £k on Bolid Bilver, . . . 225 00

ae ﬂ!, : " 1 Wi “ i (13 < * _ 285 ﬂo
Exira:

Graduations, reading 20 seconds or 80 seconds, . : ¢ 2 - $10 00

Level to Telescope, with opposing or tangent screw, : : . 26 00

o i 1 £ £x L and vertieal are, 40 00

a 0 b i i & i [ circle, 48 00

Gradienter, inoluding Level to Telescope, 5 . ; 5 40 00

" Lo it £ and vertical are, : 5 656 00

LU + L i L Ll cirole, h . 68 00




YOUNG’S
IMPROVED MINING TRANSIT,

No. 4.

Youxe & Sows, Philadelphie.

e o

¥

MINING TRANSITS.

The prinocipal novelty in our Mining Transits is in the arrangement of the
Inclined Standards, by which the Engineer is ensbled to range the telescope to |
a vertical line. The result is accomplished without any additional telescope, -
‘while the line of collimation remains on line passing through the centre of instru-
ment; consequently all measured horizontal sngles have their vertices over the
-eentre point, and no correction for offsstt is necessary, avoiding the inconvenisnce

snd liability to error of double telescopes. The ocentres of instrument, as made

by us during past six years, being much longer than those of olher makers, holds
the overbalance of standards steady, while the details being arranged to decrease
this overbalance, it does not affect the working of the instrument. It oan, if
desirable, with a slight addition of weight, be entirely destroyed.

The inclined standards afford a much less obsiructed view of the wernier, and
the improved vernier, patented by us, secures an aceuracy of reading hitherto
extremely difficult to obtain. - :

The Patenr Tsrescors forms a desirable addition, for these reasons -

1st, That it is caloulated to retain adjustment more perfeatly,

2d, In the important requisite that the working parts are completely enclosed,
thus being protected from dust, dirt and moisture. : :

8d, That the telescope always remains the same length, and slways balanced.

Our GRADIENTER ATTAOHMENT measures (where the gradient is not too steep)
the inclination with accuracy and speed, besides distances and differences of level.
For & more detailed acoount of this Attachment, we "mid refer to our desorip-
tion of Gradienter,

The minor details of instrument, such as position of verniers to one side of
standards, se decidedly preferable where the Engineer is working in confined
positions, and so much more favorable for throwing light upon graduations; the
dust ring cover Lo plates, similar to our larger instruments; and the more seoure
arrangement for attachment to triped, are such as to regommend it to favorable
consideration, :

- The Srexr CHAlN TaPx, strong, durable, and but little lable to injury, is the
best caleulated of all for underground or surface work.

The Cawbre Lamp Proummer is, in osses, superior to our Minixg Lamp
Prummer, in that it is cleaner, more portable and compact, and ean be packed in
same box a8 instrument.

With our Bliding Tripod, S8hort Tripod, Mining Slide Target Rod, and other
improvements, we believe we have supplied the important requisites of the

Mining Engineer’s outfit.




. : 2 _
., PRICE LIST IMPROVED MINING TRANSIT.
These Inatruments hape Inclined Standards (patented); Tmproved Vernicrs { patented),
Improved Telescope, erect (patented); they have also most of the improvements we
" have placed upon our ity Tranasit,

. ‘PLAIN, Noodle 8 inches, Graduations 4 iv., dimensions ss No. 10, $185 00

ASA 44 ,‘i .u " 3,} “ [ ' 1 No. 3’ 2156 00 e,
LAV | F & oo i Bi. e AR 3 No. 6. 225 00
Exira: ; o
; Gfsdientuv.&tmhnant, including level on telescope, . .° . . $40 00
. Level on ‘Telesgope, with tangent or opposing serews, . . . . . 25 00
\f T R R S B e T
t  Oirgle, : % . : 3 PEPE A 2 . 18 00
. ‘Graduations to read 20 or 30 seconds, . g . : - . y 10 00
Stadia Hairs, fixed, . s 3 . ‘ le P £ SR O . wo & 00
Reflector Plate, Silver, B ; % S G RIS : 4 N 4 00
Disgonal Eye Piece, . . = . bR R gl g L o B0

. IMPROVED VERNIERS,
' : 1+ (PATENTED.) '

LY

' Sinee issue of sesond edition of our Catalogue, there has been granted us a
. Patent for Ip’pgdvamem in VerN1ERs and GrapuaTED. PLaTES, important, as

produging : ‘ ..‘,,. Ll
INCREASED ACCURACY IN R?IADIIFQ‘GEADUATIQNB.

Y

" 7'A REDUCED SIZE OF INSTRUMENT, and
' X'REDUCTION IN WEIGHT.

The facility of vernier readings is det_er:lnliu,ad ‘hi,:';h“ closeness of vernier and
* plate. " The weight of the Pransit instrument is determined mainly by the size of
"graduated plate, and the necessary proportigns of other parts thereto. The
graduations of larger and smaller instruments, where difference in rize is mot
too great, being generally performed on same Graduating Engine, there is no
difference in the acouracy of the Graduations; but, as the larger the eircle has
the greater difference between the lines of graduation, it is the more easily read.
This same difference can be produced on a smaller circle by a higher magnifying
- power of the reading glass, the use of which is, however, limited by two serious
objeetions, evident from a consideration of the consiructiom of the vernier and

graduated plates as generally used. To read perfectly, two conditions have been

heretofore necessary; first, that the vernier and plate should be in close contact, -
_in order that the continuity of agreeing lines on the two should not be destroyed

second, that both plates and vernier should be on same plane, in order to avoid
the errar of parallax. Exactness in the first of these is impossible, as the sur-
faces moving upon each other, the edges on both would become rubbed, and the
graduations destroyed. There must consequently be some space lefi, and this
space is 8o enlarged by the magnifying power of reading glass, that the conti-
nuity of agreeing lines becomes destroyed, and the readings become uncertain.
In addition to this, by the usual method of reading. this space is viewed at an
inclination, and the line of sight passing so imclined from edge of vernier to
plate, and striking below gradustions and not against them, rendering accuracy
yet more difficult, and produces'error of parallax,

The remedy of this first evil is sometimes the adoption of the second, of placing
the inside piece, vernier or plate, below the plane of other, so that the diagonal
line of sight, when it reaches the inside picce, will strike beyond this space and
give a continuity of lines, This censtruction is generally favored by Engineers;
but a8 heretofore construeted, the acouracy is destroyed by the error of parallax,
or by the difference of readings, as the eye is moved to one side or other.

There results from these considerations the indispensable condition, that in :

order to read verniers perfectly correat, the eye must be situated in the vertical
plane, passing through the agresing divisions of vernier and plate, and the centre of the
instrument. To enable this to be done with certainty, and al same time to cause
the lines on vernier and plate to appear continuous and have no space batween them,
is the object of our invention. We accomplish it, by placing above the first
vérnier, generally on the vernier glass, & similar vernier, graduated in whole or
in part, o that by bringing the eye in range of corresponding gradustions on the
two, the eye must necessarily be in proper Pposition, and parallax be completely
destroyed.

Bo complete is this simple remedy, that while, without it, there is no certainty

of the eye being in proper position by several inches, with it, the motion of the -

eye the tenth of an inch from its place becomes apparent. It also enables more
rapid readings; and in positions where Engineer iz eramped for room, as in
mines or steep hill sides, the ability to place eye correatly is of exceeding con-

JYenience. Coincidence of readings by different persons is secured by this vernier,

a result not hitherto attainable.
As an evidence of the importance of this improvement, we are enabled to

~ make our Transit of 6} inch graduated plate read more vlosely than the larger

instruments without it; and, while retaining the same telescope, leveling screws,
&c., with game tripod, reduce the weight from 2 to 2} lbs.; and, by reducing
tripod proportionally, save st least 4 to & Ibs,, retaining all the merits of the
present larger instruments.
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Qorrespondents will please mention Edition of Catalogue.

The experience of past few years has compelled us to resort to & more general
use of C. 0. D, method of eollection than Leretofore,—a matter of regret :) u:ra
but ?ur friends, on considering the remote and widely distant points to wh;;
our instruments are sent, and the impossibility of determining on the characte
of the p.a.rt;f o.rLleri:lg, will recognize the necessity for this change e

Parties with whom we have no open account, corporations other than
those of coufirmed standing with established days of payment b hl
vouchers, will oblige by remitting with the 3mnll;r orders suffiei S
cost of expressage and return, G

The pr uoted are those at i stabli ent When r is need
prices q d -l ur e blishm s boxing is n eded
g 15 e

e > 2! When boxed by us we guarantee tle
good coudition of the instruments (o any part of the count

intry,

except under exira hazardous circumstances §

the actual cost of boxes is charred,

All expr :
press charges and charges fur collection are to be paid by

chager, the pur-

On orders fo ] ing i
8 for Eagineering instruments, nccompanied by draft to amount of
catulogue pri shi i " e
. gue price, no charge is made for boxing, purchaser saving the f
boxing and collection. L
All instrum

' ents made by us are goaranteed to be of most skillful workman
ship, most aceurate construction, and of very best materials

not limited to any time. :
2

The guarantee is
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For MORE THAN FIFTY YEARS has our establishment been engaged
of Mathematical, Engineering and Astronomieal

in the manufacture
which time it has always been under control of

Tonstruments, during
Wm. J. Young, or his Son.

For the character of our work we make but one r
ents throughout the country, the pumber of years

eference—the

number of our instrum

they have been in use, and the reputation they have maintained during
Qome of these instruments, made over forty years since, are

doing accurate work, while cheaper instruments are

that time,
yet in active service,
being discarded after from three to four years’ work.

We refer, with pride, to the introduction, by us, of the Engineer’s
Transit, both io its original form, and in the subsequent styles as made
by us In the earlier days of railroad eonstruction, when transportation
was slow and difficult, requiring months for an instrument to reach its
Jestination or to be received back from instrument maker in case of
repairs, our Transit was strong, simple, substantial, almost impossible to
be placed out of repair. Our later instrauments are replete with every
modern improvement, capable of the most delicate and accurate work.
From the earliest to the present time, the superiority of these instru-
ments has been unquestioned.

Woe call attention of Engineers to the late improvements, suggested
by the half century’s experience in manulactory, as well as by over
twelve years' experience of the prescut head of establishment in the
ficld, during which time he has passed through all gradations of the
profession, making a point to use and test instruments of all makes, and
study their qualities.

This experience has led him to produce several improvements, amongst
others Gradienter, the Slide Protector, Eye Piece, Tangent, Fastening of
Level Teleseope, as well as improvements on various minor points. Our
self-reading Level Rod, introduced by us twenty-two years ago, is fast

superseding all other styles, and the use of other rods, except on special

cases, is abandoned by those who have once tried this form.
3
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The materials in our instruments,

our style and modes of m: i
have been adopted after trial and Ty

tost [hl.riﬂn’ aat ﬁf‘t 1CATS C{‘ a“

H o p 5 } hit |

nthers anr_l our p‘i[.[‘i.)lls m'ly cUnh.IL‘nt])" l'l_.‘]y' tllilh tll(] various new i te-
3 uatoe

rials and new cons io b ned o h P od 2 ave b n d
d nstruerl Is, ]ﬂZU ! i rt eri ic ”}', h @ been trie
ed,

tested and discarded by us.

The graduations, the main point of all an

: gular instru 3 1
L ments
our nstruments, performed under our 2R

personal inspection, u a li
e : : » upon a line of
g & engines, superior to all others in

. . the countr
ledged is this superiority, s s

o [ thut no establishment but ourselves hag
e manulacture of finer gst i i
- stronomical instrg i
graduations of larger circles, T
Making no pretensions for sale
only such prices as will enable us ¢
prices will be found, for similar ins

twenty years ago,

of low priced instruments, we require
o produce good instruments, and these

trument, i
8y not exceeding thosc received

Having endeavored, by more perfect s

st i iliti
By ystem and inereased facilities,

S :ufzrease:d (in .some cases almost doubled) cost of skilled
0 parison, including many minor points of improvement
not so evident but of cost in construction, will show prices of o
less than those of past; and as it is upon the standin ang h G
of the manufacturer that the purchaser must rel . L g
friends have no just cause of complaint, %
You'lu‘lgm iz;::h]};r;l:mel:;t, at present, is under the management of Alfred
. J, kg se ectedl Mr. T. N. Watson, the senior of the late
Lk ungs partoers, in the firm of Wmn. J, Young & Co., to assist
In oversight of the business. Mr. Watson has been eng e

capacities in the business for over 40 Years
Combining,

we feel confident our

aged in various

a
s we have endeavored to do, a theoretical and seientifie

technical i wi 1 i w
a educatlon, ith experlcucc 1n construction in the IJI‘]\'.S[]OP and
|

experience in practice in. the field, we believe we hay

: ¢ retained every
possible excellence which has =

heretofore distinguished this establishment.

YOUNG & SONS.

CARE OF INSTRUMENTS.

—

It is highly important the Engineer should understand those points in the
care of an instrumest, hy which he can preserve ils usefulness, or temporarily
supply any small deficiency.

In the ordinary Compass *he main point is to aveid dulling the centre pin.
If point is soft, this dulling will occur from natural weight of needle. If the
point is hardened earefully iv will last, as far as effects of wear are concerned,
many years. To preserve the point aveid all sudden jarring and jolting when
needle is down, as the harder and more perfect the point the more subject to
hreakage from this cause. Never lift the instrument without being sure the
needle is serewed up. Should the point become dull, uze a small oil stone, hold-
ing it against the point, and sharpen, if possible, by revolving instrument on its
centre while stone is moved slightly along. If instrument cannot be revolved
go as to make centre pin revelve, sharpen by pressing stone against point and
moving it in a circular direction. Do not use stone in a straight line, as then,
in place of a round point, there will be one with many sides, as it were, and it
will be impassible for needle to play freely.

This method will not produce a perfectly shaped point, and will only answer
a8 o temporary relief.

The shape of centre pin should be so as to form an angle of say 15 to 20
degrees at point, keeping the upper part straight, not curved, so that on a little
wear the thickness of point, if we may so speak, will not be so much greater.
A dulling of point from wearing or breankage causes friction by its edges bearing
against side of eap, and is the principal and almost universal cause of failure of
needle to play freely. A perfect point is of greatest importance, and can only
be relied upon at the instrument makers.

The height of centre pin is of consequence ss affecting the ends of needle.
When the centre pin, which is the same as bottom of cap centre, and the ends of
needle, are of same height, the “trembling” of the needle produces no motion
on its ends, and if these are on a level with top of ring parallax in reading of
needle is avoided. It is preferable to have the ends of needle a trifle above the
ring: breakage of point or constant sharpening of pin brings point much too
low, when the only remedy is a new centre pin.

Should the North end of needle become lower than South end, the balance
should be restored by sliding the brass wire on South end.

With the cap to needle the Engineer can do but little, TIts shape is such that
it forms a centre and nothing more, so that point rests nearly on a plane. Any
altempt to smooth the cap is likely to result in destroying this form, either pro-
ducing a plane surface, where the needle finds ne centre and will rest on no
particular point, or producing an angle, the sides of which will bind on sides of
point of cenlre pin.

A good needle, of proper materials, and properly charged in first place, does
not often lose its magnetism. It may be, when power hus gone, assisted by

5
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magnetising with a good horse-shoe magnet s but it is best not to use the magnet
unless its comparative power is greater than the needle. It is an accepted
theory that the needle will vetain its magnetism more perfectly when allowed to
lie in meridian, aud for this reason it is advisable, when placed away for a long
time, to allow needle to rest upon centre pin and take its natural bearing,

Object and eye glasses of telescope should be kept clean of dust, And especially
grease, or anything that will form a film over glass.  Small particles of dirt
upon object glass are not so bad as a (hin imperceptible spot of grease, &ec.
Wipe with a soft, well used rag,—not with silk or piece of new muslin. It is
very seldom necessary to wipe the inside of glasses that are protected.

The glass next to the eye, especially in high powers, frequently becomes
dimmed from moisture of eye lash, This should especially be regarded,

The objeet glass should not he unucessarily unscrewed. It destroys adjust-
ment of collimation.

The Cross Hain Screws should he used carefully, the great tendency being
to overstrain them. In adjustment, be sure they come to a fair bearing with
each screw; nothing more than this js necessary. Unloosen the screw on one
side before tightening the other, and in erect eye pieces remember the real
motion is opposite the apparent. Forgetfulness on this point is frequent source
of trouble. Straining these screws is more apt to eause instrument to loge than
retain adjustment,

Should any little dust alight upon cross weh, it niay frequently be removed
by taking out eye piece or object glass and blowing gently through tube; but
unless on such part of web as to interfere with use it is preferable to allow it to
Temain,

The Tevescore Bearixng should be so firm as not to allow shake, but nothing
more,—the friction of this will kecp telescope in position. The serews which
confine these bearings ahiould often he looked to,

The telescope slide should be watched that it has no shake. If not protected
by our dust protector, the slide should often be wiped. Should the slide com-
mence to fret and grind, take it out at once, and first serape, then burnish down
the place where it has fretted. The blade of a venknife forms a very good instru-
ment for this purpose, seraping off with edge slightly inelined, and burnishing
with back of knife. Wipe out inside of tube, and if possible burnish and serape
that smooth. Grease the slide slightly, and wipe off grease before restoring it
to its place. Too much grease canses dust to adhere. Do not use any emery or
emery paper to repair slide,—it will be a continual source of {rouble afterwards.
A slight grinding with pumice stone dust, fine and without grit, and a little oil,
may be of service, but should be carefully done, or 13 best left to instrument
malker,

Fretting of centres should be trested ihe same way as of the slide to telescope.
Tt is advisable, if instrument shows any sign of working hard, to tuke out centres,
wipe them, and replace with fresh grease; but so long as centres work free, it
is best not to disturb them.

It is not to be expected the Engineer will be able to repair this injury; but
where fretting once commences the tendency is to become worse very rapidly,
and a few moments use may destroy the slides or centres so they cannot be
repaired, und unless necessity compels its continued use it is best to stop at once.

Sliould the fretting be in the centres and the above means not remove it

T —————
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i w the shoulders of
entire ry relie ay be found on placing between 5 f
irely, a temporary elief moy 2
lha“ t:cnires a washer of paper or thin eard. There will then be a Bl‘mkta in thte
: Wev W vi i f instrument.
centre, which, howeyer, v 1l be a lesser evil than entire loss of use o
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The best grease is good marrow, rendered, Most oils, notwithstanding their
e bes : g

inj i ent, causing it to
¢laimed qualities, gum, and become an 1njury to the instrument, g

i der instrument useless.
i hmjd‘ Mrt“e;::r;151;131:&0331::5:; ; serews, can best be s.voii:led by ’tuking
Frem{]g i phin them with soap and water by a brush, acr?wmg 8 picce of
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soft wood,
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to t?u::,m:hat they do not become loose, alluw:‘ng play i revfe:;l:i u::-lrwuhn:izt.ihe
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REPAIRS TO INSTRUMENTS.

-

iepairs to instruments injured by accident, are generally more serious than
ihe Engineer supposes, and usually the cost of these repairs exceeds the antici-
pated amount, There are several reasons for this. Breakage of parts is evident
to the Engineer, and he generally attributes the whole cost of repairs to this
alone, whereas these evident breaks form the lesser portion of cost, the greater
cost being in points only developed by more eritical examination, and of which
he has no idea. None but those familiar with repairing ean realize the time
consumed in removing what appears a trivial fanlt, but which the correct working
of instrument requires to be thoroughly eradicated. When we consider the se-
vere tests to which the various fittings of the instrument are suljected, by means
of the graduations, of Lhe level, and of the telescope, the necessity for repair, as
near perfection as possible, regardless of time consumed, becomes evident, and
the cost of these repairs explained. What may be termed, 1n contradistinction
to the Engineer's adjustment, the Instrament Maker’s adjustment, which con-
sists 1n placing all parts of the instrument correctly together, so as to work
smoothly, deteeting any points which may be wrong, seeing that no part is
strained, that the needle, verniers and plates are properly centered, &e., cannot
be conscientiously and well performed in the Transit under & cost of $10.00; in
& Level under £5.00; and Compass under $3.00. These are independent of cost
of repairs, which are charged aceording to time consumed.

In coure of repairs, points of injury not apparent to the Engineer develope
themselves, and those which appeared trifling, because of their minor importance,
become serious when the more prominent are corrected ; so that it happens that
instruments are frequently sent to be repuired at certain points, and yet when
these points are repaired, the instrument is almost, if not quite, a8 useless as
before. We have adopted, as our rule, to thoroughly examine and repair every
instrument sent, believing it most satisfactory and cconomical to the Enginecer,
and feeling assured the result is in all cases beneficial and in end satisfactory.

Transir,—This instrument, from its being the most complicate, is the most
costly to repair, nearly every part being liable to injury from a fall, Injurics
to standards can generally be repaired, though where great it is generally best
to replace with new, as much time may be wasted ineffectually in endeavoring
to bring bearings correct.

Bending of plates from a fall, if the metal is rolled brass, can be remedied,
unless the bend is ¢*short,’’ and severe. Where metal is cast brass a complete
turning and re-graduation is generally found necessary.

Where slides of telescope are much injured by fretling, or by a full, or by
wear, a new slide is advisuble as the only eflicient remedy. A speedy method
of closing tubes gives appearance of repairs, und though differcnce is not evi-
dent to Engineer, the telescope soon becomes as bud as before, and the slide will
not project on true line of collimation.

Where centres or plates are injured, the cost of repairing this part, if a flat
centered instrument, is about $5 C0; if a long centered instrument, ranges from
$10.00 to $40.00. Injury to telescope is serious, from difficulty of causing them
to work on line of collimation.

o)
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As a general rule, the cost to repairs to transit, even if injury i‘a slight, ‘will
vary from $7.00 to $12.00; and if serious, such as from a f‘ill, will vary, if a
{lat’centre instrument, $15.00 to $30.00, and a long centre, $15 00 to $60.00.

Tte-graduations of our gradaating engine ?nsta $15.00.

Leven repairs vary from $0.00 to $£12.00, unless new centres Ehml-l.-:l.- i_:e
required, or heavy repairs to telescope, when the cost may extend to $25.00

ar $30.00. . :
New Level tube ground uniformly the whole extent of circumference, to give

uniform motion, is $3.00. : : :
Coxpasses are principally injured by dulling of centre pin, bending of plates

and gights. r . !

Cost of re-adjusiment of needle, and re-magnetizing same, N .:ps.nu. New
centre pin, $1.00; cap and necdle, new needle seldom wanted, $4.00; new cap
to necdle, $2.25; new glass, best French plate, $1.00.

Repairs to Sular Compasses are especially expensive.  The extreme accuracy
neeessary in principal parts of this instrument to a correclIWOTkmg. [Eml the
{ims consumed in instrument maker's adjustment and examination, bring the
repairs to this instrument from $20.00 to $60.00. } .

We have intended these remarks to furnish a general idea to those cf our
friends who are inquiring of us the cost of repairs; but we would impress upon
them what they expect their instrument to be and to do afler repairs, and _1-ecalI
what we have said in reference to ‘‘instrument maker’s adjustment.” :FI. iz not
unfrequent that when we suppose the repuirs and adjustment almost finished we
discover some point needing attention, which, though the consequences may be
irivial, needs attention, and may possibly require as much time as the greater

repairs. ,
Instruments sent for repairs should be carefully packed. They are at times
much injured in coming to us for want of this care. =

Place in box address of party sending, and memoranda of points which
Engincer considers require attention, thongh not necessary, may be of advantage.
It is advisable to place our name in full; but ¢ Young, Instrument Maker,
Philadelphiu,” will ecure safe arrival.




ENGINEERING INSTRUMENTS.

The various improvemends we have added to
our Instruments during past few years, have, in
instances, so changded their characteristies, that
our older friends and correspondents may not be
Jamiliar with them  To those desiring any par-
ticwlar instrument, we will mail photographs, an
examination of whicl will afford correct idea
of the improvements and details.

These itmprovements have for their purpose
tnereased  accuracy, anrd we believe have in
all cases added to efficiency of instrument; but
there may be circumstances, such as railway
work in rough country, and in places distant
from repairing facilities, where one great cha-
ractleristic of our older instruments, viz., their
great endurance of rough wsage, may counter-
balance the benefits of the additions. IFor this
reason we still continwe to manufacture our
older styles as heretofore.

The telescopes, as placed upon owr instruments
of four or five years wvast, have a much higher
power than herectofore, and while this high power
(s extremely desirable in many respects, it is
necessarily accompanied in all cases by loss of
light, a smaller field, more wear upon slides of
telescope, a Zrealer difjicully in focusing an ob-
Ject, requiring more time to work, and a greater
Ea'abili'gy to error if not properly focussed.

2

We advise our friends of those differences, that
they act understandingly in their choice of in-
struments, and select those most suited to their
pUrposes.

Graduations being the really important part of
an andular instrument, such as Transit, we have
devoted especial attention, to enable us to stand
pre-eminent in this one point. We believe our
expenditures in this line have nearly equalled the
combined expenditures of all the other instrument
malkers, while our line of endines has enabled us
to complete work not attempted in any other
establishiment. Our friends may rely upon the
work beind done under our personal supervision,
the facilities in owr AUTOMATON ENGINES enalbling
us to allow sufjicient time in process of graduwa-
tion to ensurc best resulls; while, to avoid the
unsatisfactory work arising from too common
error of speedy draduation, we occupy frone two
to four times as long in the process as is dene-
rally occupied by others.

Experience has shown us the materials upon
which gradwations of owr ordinary Transits are
muade, being brass RILLED especially for us, and
condensed wunder our trip hammer, especially
adapted for the purpose, obtains a uniform den-
sity rivalling that of silver, and a hardness much
to be desired. The porous nature of all castings,
excepting, perhaps, yellow brass, which can be
hammered and condensed, has compelled the
adoption, in larger instruments, of silver or other
homogdencous metals. The small air holes, and
deficiencies of castings, causing the point of cutter
to deviate from proper place, producing unequal
spaces and unequal thickness to lines. This is
one reason we avold castings for our draduated
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pm?es of best instruments. The silver has very
serious oljection, that thowsh alloyed, it is so soft
that l."ha least particle of dust or dirt between
verniers and plates turns up edges of dradua-
tions, destroying their accuracy, in m.rr;y cases
o?;li{er(zfafizg graduations at the edge.

We consider that, for fine graduations, such as
'u.nldm.' twenty seconds, silver is best material
principally on account of surface requiring nr;
njorfc.c'ng‘ after graduations, to endanger oz’)Zi?era—
z‘m'n, of Jine lines; but that for sradwations of one
minute, or cven to twwenty seconds our rolled con-
densed brass is preferable.

— s
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SELECTION OFI' INSTRUMENTS.

-——

The grades of instrumental work now culled for from Engincers, being more
numerous and varied than formerly, extending from that calling for most accu-
rate results necessitating the most perfect and delicate instruments, to that
where the question of results is to be considered along with the question of
transportation, has called for n greater variety of instruments than heretofore.

While instruments of medium size and weight have a wide range of adapta-
bility, we have found it impossible to supply the different reguisites in the most
satisfactory manner in the same instrument. We have therefore adopted as
results of our experience i classification for Levels, Transits and other instru-
ments, the basis of a heavy, medium and light instruments; for, though nceuracy
by no means follows as a certain result of weight, it is certainly true ihat weight
limits size, and with same skill in proportioning size limits aceuracy. The
charncter of the work is the same in all our instruments,—the higher priced
ones, in addition to size, have principally small additions to inerease their
efficiency, and such modificalion of construction to adapt them to their purposes.

Wo have placed in this edition the Variation and the Surveyor's Transit,
omitted from our last bocause of inability to proddce good work and compete
in price with the cheaper class of these insiruments. Numerous applications
having obliged us to insert them, purchasers may rely upon their having the same
quality of work as upon our larger instruments. They form an intermediate
link between the Surveyor's Compass and the Engineer’s Transit, and while we
would advise to the County or other Surveyor the purchase of Lngineer’s
Transit, they will find these instruments useful and reliable, if desired.

In choice of Levers we would advise, for ordinary Rarc-moap work, where
quick working and lnrge ficld are desired, our 17 inch Level.

For Ciry work, or such Rail-roads as require greater than ordinary accuracy,
our 18 inch or 20 inch Level.

For ordinary country service, cr where a light instrument is especially desirable,
our 15 inch Level.

In choice of Tmansirs for general RaiL-roap or Engineering purposes, our
No. 6, with 6} inches graduations.

For rough Rail-road or Engineering work, our No. 3 or 4; to stand extra rough
usage, No. 4.

For ordinary town or city work, No. 6, with 6} inches graduations.

For city work, where Engineer desires Transit of finest quality, our No. 7, with
all improvements.

For such work as requires exceeding accuracy in angular measurcments, the
Repeating Circles.

For Tunnel snd work where accuracy in producing siraight line is desired,
our No. 13.

For Mining purpeses, our No. 10, with additions.

For Surveyors we would earncstly advise an instrument such as Engineer's or
Surveyor's Transit, where the accuracy of reading of needle can be checked off.

Por accurate work, requiring an extremely light instrument, our No. 10.
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We offer this advice on selection, simply 2% an answer to numerous enquiries,
and do not mean that none but those specified would answer purposes named.
Thus we believe our No. 6, 6} inches graduation, to be as fully competent for
all conditions as any other instrument in the country outside of our gelection ;
but there has grown up a demand for this classification of our work, and after
giving sufficient details of our instruments, must leave it to Engincer to deter-
mine the characteristics ¢f his business and judgment of our choice.

TR

ADJUSTMENTS.

Toe little knowledge exists nmongst Engineers as to principles which govern
adjustment of instruments, in consequence of which many fear to touch these
adjustments, and allow them to go for years untested, performing important work
in which the results must necessarily be in error, or, at an expense and a loss
of time sending long disiances to instrument maker.

We lave endeavored to so illustrate the general principles, that after their
careful consid ration the Engineer will never be at a loss to apply proper cor-
rection, will be enabled to test his instrument understandingly and adjust them
confidently, withon! being confused in attempt to follow the nlmost unintelligible
directions generally given.

A consideration of the principles of adjustments tells us that, independent of
tlie verniers and of necedle, (which consist in placing certain points in straight
line, and perhaps should not be classed as adjustments) they all consiat in placing
certuin paris either at right angles or parallel to each other.

Thus, the adjustment of Transit consists in muking the plates, or which we
here consider the same, the spirit levels, revalve at r ght angles to vertical centre
of instrument; in making the axis upon which telescope turns, at right angles
to same centre, or parallel with plates; and in placing the line of collimation
ut right angles to this last; and if we include the comparative position of web,
it would be in placing the vertical web at right angles to this same axis.

Again, in the Level, the adjustment in like manner consisis in placing the
line of collimation and the line of level parallel to each other and ateright angles
to the verticul axis upon which instrument revolves.

In making these adjustments the spirit level acts an important part; hut we
have Lere chosen to consider it merely as means of making them, or of plucing
the instrument in position.

The general method made use of is that of reversions. Reversions double
all errors and place them on opposite sides, so that if there is no difference
after reversals there is no error; or if there is a difference, the sucan between
the two points indicates the amount of errors as well as the true point. Every
adjustment may be set down as depending upen the method of reversals.

In the following direetions, in which for purpose of thoroughness we shall
include the centre pin and needle, we shall first give the object of adjustment
and then the general method of performing it. '

16
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OF THE TRANSIT.

The adjustment of Transit, disregarding for the present the needle audi
centre pin, are:—
1. The Levels.
2, The Standards.
3. The Telescope,
And where the telescope has a level attached.
4. The Telescope Level,
And where there is a vertieal eirele.
5. The Zero of Vertical Cirele.

OF LEVELS TO COMPASSES, TRANSITS, &e.

The oljeet of this adjusiment is to bring the levels in such position that the
bubbles will remain in centre of tube in all positions of instrument, when the
vertical axis of instrument is in a true vertical position, or in other words, to
bring the ¢level” at right angles to vertical axis of instrument.

The method is to bring the bubble in centre of tube, then reversing the instru-
ment on its vertical centre, the bubble in tube will pass over double the actual
distance indicating its error—changing it half way back by adjusting nuts and
half by levelling screws.

To perform adjustment, bring bubble in centre of level tube by means of level-
ling screws; turn instrument half way on its vertical centre. If the bubble
moves to one end, bring it back half way, as nearly as can be estimated, by means
of the capstan nuts or ecrews under the ends, and the remaining half by means.
of the instrument levelling screws. The trial should then be repeated by another
turning half way round and similar correction.

If, as is general, there are two levels st right angles, it is preferable to adjust
one approximately and then the other, as well as to turn the instrument as
exactly half way round as possible.

Should one level be much out it is difficult to adjust other, as turning it more
or less than half way cawses it to partake of the error of the level which is out,
and the adjuster will be making corrections for errors which do not exist, and
placing his levels more out instead of in adjustment,

Where & circular or universal level is placed in line of the {wo straight ones,
the operation is the same, excepting the adjustment is generally mude by three
small serews passing through the plate on which it is fastened.

When adjustment is completed by reversing in several positions upon one
cenire, the reversal should be tested upon the other centre or plate. If the
cenires are not true to each other, or the plates at right angles to both centres,
the level on reversing on different plates will not remuin in eentre, and indicates
an error which the Engineer cannot eorrect.

We suppose in this, ag in other eases, the FEngineer will readily perceive and
understand the means provided in the instrument for making the necessary
changes, and that he will not injure the threads of hiy screws and peril the
permanency of Lis adjusiments by gversiraining, but in all cases bring nuts and

serews to simply a firm bearing.
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OF THE STANDARDS.

The objeet of this adjustment is to bring the bearings upon which telescope
revolves at right angles to vertical axis of instrument, in order that the telescope
may move in & true vertical plane when this axis is truly vertical.

The method generally employed by us is to compare the line as described by
motion of interseciion of web upon any (wo marks, guch as top and bottom of
building, when insirument is in one position, with line described by same, when
instrument and telescope are reversed.

Another method is to test the motion of intersection of web on a plummet
string. This last is, however, more of o test upon sccuracy of two adjusiments,
this and the levels, and on aceount of short distance at which a plummet line
must be placed, in order to give sufficient vertieal angle, and the unsteadiness
of lower end of line, it is not regarded by us as the best. It is of advantage,
however, to test by all methods.

In some of our instruments, intended especially to undergo rough usage, we
do not place the means of making this adjustment upon them. Our method in
this case is to inke off bottom of ome or other standard. The Engineer's beat.
means in this case is to raise the lowest one by placing tin-foil or paper under
same. This construction is mot liable to change adjustment except through
injury. :

While in this adjustment it is as well to have instrument at level, it i3 not.
necessury. The adjustment can be as accurately performed in any other position,
and it will be found most convenient to throw instrument into such posilion s&
to command well defined marks sbove and below.

To perform adjustment, select a building or other objeect which, with instru-
ment st distance of at least 40 or 50 feet, will give a vertical range as great as
ins'rument admits of observing. Any well defined mark or spot on top of high
building will answer, Direct the intersection of cross-wires of telescope to this
mark, clamping all plates and centres of instrument firmly, then depress teles-
cope and select or make a mark where intersection of web strikes; reverse the
instrument on centres, which will cause telescope to point the other way, and.
reverse telescope to former direction, bringing intersection of web to bear upon
upper mark, then depress telescope to lower mark. Should it not correspond
with this lower mark, a point half way between it and where the intersection
now strikes is the correct line, and the adjustment should be so altercd as to
cause the telescope to travel on this line. As in other adjustments the reversals
should be tried several times.

ON LINE OF COLLIMATION.

This is generally termed the adjustment of cross-webs. The olject is to bring
the opticul uxis of telescope at right angles to the axis upon which telescope

_revolves. As the setting of the telescope on the axis must necessarily be quite

aceurately performed by the instrument maker, there is left for the Engineer
only the bringing of the cross-web, by which the line of telescope is deiined,
into the lire of collimation.

The method employed is, in principle, obtaining n straight line passing through
gentre of instrument, and comparing with it the line produced by a revolution
of telescope on its uxis, The two means generally employed are: first, by com-
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paring the line given by a revolution of telescope on its axis, or by back and
fore sight when axisis in one position with the line, as given by revolution of
telescope, or back and fore sight when axis has been reversed. It is evident
that with same back sight the reversal will give an error equal in amount, but
on opposite sides, on the two fore sights; hence the true line is one from back
sight passing through centre of instrument and a point midway between the two
fore sights. The cross-web is then drawn over until it is one-fourth the distance
between the two fore sights, or one-half the distance between the back sight and
the proper line midway between the two fore sights.

It is a frequent error with Engineers to draw the cross-webs over one-half
distauce instead of one-fourth. The reason the correction should be only one-
fourth is because of its doubling itself,—equally on the fore sight as on the
back.

The second method consists in producing s straight line by a single fore sight
marking two ends and an intermediate point, placing the instrument on the
intermediate point and adjusting to the two ends,

To perfurm adjustment by first method, set the intersection of cross-web upon
back sight, stake or other mark, and clamping plates and centres, revolve teles-
<ope on its axis; mark point where the intersection strikes. Reverse instrument
on its vertical axis, bring intersection to bear on back sight, and revolve telescope
on its axis, and mark this fore sight along side of former one.

Measure and mark midway between these two, also midway between this last
and the last fore sight. The first midway mark is the one on straight line
passing through baek sight and centre of instrument. The second, or one one-
fourith between the two fore sights, is the one to which the cross-web of teles-
cope should be made to correspond, in erder to bring the web to proper place,
Therefore, without changing instrument, bring the intersection of cross-webs,
by means of the capstan serews, to act upon this last midway mark. This done,
it is advisable to remove the marks except the one midway between the two fore
sights. If the adjustment has been correctly made the intersection of webs will
strike upon the back and fore sights alike when instrument is reversed on cenire.

If, as may often happen, the back and fore sights are inaccessible, the differ-
ence of one-fourth must be made by estimate, and perfect adjustment obtained
by repeated trials.

In making these adjustments the back and fore sights should, if possible, be
equal, to avoid changing focus of telescope; but, as & test after adjustment is
complete, the telescope should be thrown out or in, and then brought to its
proper place and adjustment tested to asceriain if this motion of telescope causes
any change in line of sight. We would not advise the length of sights to exceed
300 feet; it will be found a closer adjustment can be made at this than at longer
distancea,

To perform adjustment by second method, place points under centre of instru-
ment—one at about 500 feet distant, and by instrument, one in line midway
between. Set the instrument over centre point, bring intersection of web upon
ene of the end points, and revolve telescope upon axis and mark where it
strikes opposite the other end point; measure and mark midway between these
two points, and without changing instrument, move cross-web upon this midway
mark. Then test by reversing instrument upon its vertical axis, gighting at one
extremity and revolving telescope upon its axis upon the other, as before.

i ————
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Previous or subsequent to this adjustment, as Engineer may prefer, the cross-
awebh should be set vertical, so that it will remain upon ohject as telescope is
raised or depressed at upper or lower edge. The most convenient way is to
sight to object on upper edge, and raise telescope until it comes in lower edge of
field. If web does not strike, loosen web screws, and turn slightly either by
hand or by tapping slightly on screws,

If the web is set before performing the last adjustment it must be examined
at the close, as adjusting is liable ‘to throw it out.

OF LEVEL TO TELESCOPE.

The obijeet is to bring level parallel to horizontal optical axis of telescope.

The method by which it is performed depends upon prineiple, that from any
point equal angles of elevation or depression for equal distances will result in
equal difference of elevation or depression from this point, and that two points
equally above or below any other point must be of equal height or level with
each other. Two points on a level are thus obtained, and if instrument is set
over one &t an ascertained height, the level line ns given by instrument, if in
adjustment, will strike at same height above other, or the difference of readings
+will measure amount of error.

To perform adjustment the instrument is carefully levelled, equal distances
messured in line on opposite sides, and with level on telescope in centre of tube
stakes A and B, driven to an equal reading below instrument, These two must
then necessarily be upon a level with each other. The instrument is then moved
say 10 feet beyond one of the stakes, say A, in line with other; a rod reading
taken with level upon A, and this reading with correction, as below, held on B
when cross-web, or level altered so as to strike the rod on B.

If the instrument was directly over A, and its height above A ascertained,
it would only be necessary to hold the same height or reading on B; but as this
height cannot be correctly ascertained except by reading through instrument,
it becomes necessary to move awny from stake, and in observation this distance
partakes of error of instrument and needs the correction, which is proportionate
to distance of instrument and stakes from each other.

The rule for correction, when the instrument is beyond stakes is:

Divide the difference of readings on stakes, by distance between stakes, and multiply
by distance from instrument to further stoke.

Thus, if difference of readings is 2 feet, distance between stake 200 feet, and
distance of instrument beyond 10 feet, then

2.
50 X 210 = I.1, amount of correction.

Should the instrument be placed befween the stakes, in place of beyond, double
the error of distance from instrument to nearest stake takes effect, and the rule
becomes:

Divide the difference of readings on stakes, by the difference of distances from instru-
ment to each stake, and multiply by distance of instrument from furthest stake.

Thus, distances same as hefore, except insirument being placed between stakes,
10 feet from one, then the difference of readings would be 1.8, and

1.8
i —10 » 190 = 1.9, amount of correction.
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Though incorrect in theory, the adjustment may be made by repeated trials
without correction, the error becoming less each time until it becomes inappre-
ciable, especially if respective distances from instrument to stakes are made
with a great disproportion to each other.

The object being to make the line of sight parallel to the line of the level,
theoretically either the cross-web or bubble ends may be changed; but it is
preferable to bring the horizontal web in middle of field of telescope in udjust-
ment for collimation, and to perform this adjustment by moving the bubble so
as not to disturb the web,

OF ZERO OF VERTICAL CIRCLE.

The object is to bring zero of vernier circle to agree when the level is in
Jrue level line and the vertical ‘axis of instrument in a true vertical one, or that
when either axis or level are gorrect the other shail be a.t.right angles to it.

The method is by bringing level on middle and reversing on vertical centre.
The amount the level is out on reversing indicates double error, which must be
equally corrected on the bubble by its screws and on centre by levelling screws,
and vernier then set to agree with zero of eircle.

To perform mdjustment, level instrument by ordinary levels, then bring the
bubble of telescope level to centre and reverse on vertical centre. Correct half
of amount of disturbance of bubble by means of tangent or opposing serews
and other half by means of parallel plate gerews. When the ipstrument is so
the bubble remains stationary in reversing instrument on centres, the zero's
vernier must be shifted to read zero, if possible, if not, the reading noticed as
& constant to be added or subtracted.

As it is seldom we attach a full vertical circle to our instruments, using our
movable vertical are, this last adjustment is not required of them.

OF THE LEVEL INSTRUMENT.

The main objects in adjustment of Level instrument are fo place the line of
collimation parallel to level line, and the vertical centre at right angles thereto,

The adjustments are:

1. Telescope or Line of Collimation.

2. Of the Level.

8. Of Bar or Y’'s, which in reality is the adjustment of relative position of
the telescope and level to vertical centre.

1.—OF TELESCOPE OR LINE OF COLLIMATION.

The olject of this adjustment is to bring the cross-web on line of collimation.

The method by which it is performed is by revolving upon the telescope collurs
and bringing the cross-web into centre of revolution.

To perform it the telescope is brought to bear upon a distant object, plainly
visible, by means of the levelling screws, instrument clamped, and tesescope is
then revolved half way round on the collars; the distance the cross-web strikes
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from the point is double error, and the web must be brought half way over by
menns of eapstan licad serews, moving the web in opposite way to which it
apparently has to go.

The operation may he made with the vertical and horizontal webs at same
time, or each may be adjusted separate. When adjusted for a long distance
they should be tested on short one, say 15 feet. ®

2.—OF LEVEL TUBE.

The object of this adjustment, after first is performed, is to place the level in
such position that when bubble is in centre, a tangent to the curve at its highest
point will be parallel to the line of eollimation.§

The adjusiment is, in fact, & combination of two—of the main one and of the
side adjustment to tube—that the axis of telescope and of level shall be on one
vertical plane. Tho former cannot be performed while the latter is out, nor can
the latter while the first is greatly in error. Means of making the amount of
side motion equal on ecach side would allow the side adjustment first, but in
absence of this the two must be made together, as it were, until approximately
correct, when the error of other will not materially affect side adjustment.

The method employed is to bring the level by reversals parallel to Y bearings,
and in vertical planc by revolving a small are on either side.

To perform it, clamp instrument so telescope will be over one set of screws.

iring bubble in centre by levelling screws, then reverse telescope and level end
for end. The amount the bubble moves is double error, one Lalf of which is to
be corrected by levelling serews and one balf by capstan serews under end of
bubble tube. Then revolve the telescope on its bearings 20 or 25 degrees on each
side, keeping the motion on each side alike, throwing tube upwards. If bubble
runs towards either end the bubble must be drawn over by opposite side screw
until on either side the motion is alike, when (he first adjustment must be again
tested and the two gone over alternately.

8.—0OF THE BAR OR Y's.

The object of this is to bring the line of collimation and of level at right
angles to vertical axis. Il also serves as a test upon the first and second adjust-
ments, determining the equality in size of collars by which these adjustments
are made.

* If adjustment does not hold good, the slide of teleacope does not work parallel
with line of eollimation and the only remedy I8 in instrument maker. The means
of adjustment to Lhe slide to ubylate its error we have always found a greater source
of disturbance thun ot benefit, the constant working of slide upon movable adjust-
ing ring loosens Lhe screws, and the tube has nothing whatever but a loose ring to
direet 1ts molion.

+ This adjustment does not follow because when level is reversed, the bubble re-
malns in centre, an error into which we belleve all the best books have falien, We
use the Y bearmgs, so to epenk as a plane or point, and whilst reversais make
certain the level Is parallel thereto, It does determine the same of collimation, as
the eollars of lelescope upoun which revolution is made may be of unequul size and
not affect that adjus. meunt, We would then have the line of collimation out of
parallelism, A te-t for this {4 found in a combination of the second and third
adjustments as deseribed hereafler,

1 When the side adjustment is correct the teleseope can be thrown sideways with-
out altering the positlon of bubble, =hould it travel towards the same end on
clther side the adjustment will not correct it,—the tube 1s conical in pluce of belug
eylindrieal. It 15 nol necessary the level should be thrown much sideways, only
us mruch 33 it is likely to be accidentally thrown out of line in reversing telescope
end for end.
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The method is by comparing position of bubble in reversals upon verticul centre.

To perform it, level the instrument over opposite serews and reverse on centre.
The smount bubble moves is double error, one half to be corrected by the nuts
at end of bar, other by levelling serews. After this is adjusted over the four
levelling screws that the bubble remain in centre in all positions, reverse the
telescope on ¥'s, as in second adjustment, and then reverse on vertical centre.
If adjustment does not remain, the collars in telescope are of different size, and
adjustment No. 2 is not perfect. The only remedy is to have collars ground
down to same size.

Adjustments No. 1 and 2 affect the correctness of instrument. No. 8, how-
ever, does not; itis a convenience as saving the constant levelling when it is
not in adjustment; but, independent of its being made in order to test the com-
bined effects of No. 1 and 2, the accuracy of instrument is not affected by it.

THE SURVEYOR’S COMPASS.

Independent of needle and centre pin the adjustments of SBurveyor’s Compass
consist of :
1. Of the Levels.
2. Of the Bights.
1.—OF THE LEVELS.

This is same as in the adjustment described for Transit instrument.

2—0F THE SIGHTS.

The object of this is to bring slit or cross hairs in a vertieal plane when instru-
ment is level, or bring the two, perpendicular to each other.

The method employed is similar to that for standards of transit, and consists
in making the line strike the sume two points above and below before and after
reversals on centre.

To perform it bring compass level, and with eye near bottom of nearest sight
bring in range through the upper and lower part of opposite sight two points,
or, if convenient, some vertical mark. Then change eye to top of nearest sight,
and if it strikes same points the sight nearest to eye is in adjustment. Reverse
the ends of compass and perform the same on other sight.

A plummet line, so suspended as to be free from action of wind, if can be
had with a long range and sufficient vertical angle, forms a good test for this
adjustment, as in adjustment for vertical motion of transit.

If sights should prove incorrect, one side should be filed down to throw them
over. This adjustment is not properly one belonging to Surveyor, but to instru-
ment maker. Once made it should not get out by ordinary usage; but the sights
and plates of compass are so frequently subject to rough usage and liable to be
thrown out, and so much of accuracy of ranging depends upon it, that it is
advisable the Surveyor should test it often. A common enuse of injury te this
is bending of plates or sights by a wrench, and if Surveyor is ecareful he will
be able to adjust when out, and he has no other means, by screwing sights firmly
down, and holding both at once bending in direction they nced.
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BURT’S SOLAR COMPASS.

There are several adjustments of the Solar Compass required of the manu-
facturer which are necessary to perfection of instrument, but which the Sur-
veyor cannot and is not called upon to perform. The adjustments of completion
of instrument are:

. The Levels.

. The Silver Plates of Declination Arc.

. The Zero of Declination Are.

The Zero of Latitude Are.

. Coinecidence with Meridian of Zero on Plates,

We have followed in this enumeration the order as given by Mr. Burt. It is
very nearly the same as now used by us, and is perhaps more familiar to Surveyors.

—
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1.—0F LEVELS.

This is same as described under head of Transit instument.

2.—OF SILVER PLATES OF DECLINATION ARC.

The object of this adjustment is to ensure line of the image as thrown by one
lens shall be parallel to that thrown by other. Iis necessity arises from the
employment of same are for north and south declinations and consequent use
of two lenses,

The method consists in bringing the silver plates in such position that the
image of sun will fall between the equatorial lines when the declination arm is

.reversed on upper and lower edges, by which each line of lenses is brought

parallel to sides of arm and consequently parallel to each other.

The adjustment requires practice for proficiency, but is exceedingly important
and its frequent examination should not be neglected. Upon it depends the
accuracy of declination zero and of all declination readings.

To perform adjustment unscrew declination arm and attach in its place the
adjuster. DBring instrument approximately to its place as if to make obser-
vation, and placing the declination arm on the adjuster bring sun’s image to
full between the lines of silver plates, then reverse the declination arm so as to
bring upper edge below, carefully, so a8 not to move any other part of instru-
ment. If this plate is in adjustment the sun's image will fall between lines as
before, if not in adjustment it will fall a distance away equal to double the
error, and silver plates must be moved half way. For this purpose the holes in
silver plate ure large, to admit of motion when the small serews are loosened.
When one silver plate is corrected the other is to be likewise adjusted. When
both are adjusted a reversal from end to end will test the parallelism of blocka
which hold the lenses.
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8.—OF 7ZERO OF DECLINATION ARC.

The object of adjustment is to bring the declination arm, when st zero, to &
right angle with the polar axis.

The method consists simply in ruising or lowering the declination arm until
it is in such position that the image of sun strikes upon the lines of silver plates
when reversed on polar axis.

To perform it set zeros of declination arm and are together, and by meuns of
level serews of instrument, or by motion of plates, bring sun’s image between
lines of silver plate; then reverse arc on polar axis. If zero is correct ihe
image will fall upon the other silyer plate, if not, bring the image to do so by
means of tangent screw and the reading will be double error.

The vernier can be shifted to read correct by lcoscning the screws which
fasten it.

4, ZERO OF LATITUDE ARC.

The most imperfect part of the Solar, as far as adjustment and corrections are
concerned, is the latitude are. From construction of instrument and the manner
in which it becomes necessary to attach the arc, it is impossible to test either
whether the arc is truly centered to the axis running through centres on hour
gircle, or whether the zero starts from correct point. Fortunately neither of
{hese affect the correctness of the work on surveying to any extent. In all work
the latitude, as given by instrument, should invariably be used ; all parts will then
be in proper position and no error be to lines run. It may happen that in long
distances of northing or southing the difference of latitnde as given by Solar
may vary from correct differences deduced from measurement, and yet the instru-
ment give in all cases proper lines when latitude is kept tested. The error
arises from eccentricity, and as there is no known corrective the Surveyor should
be extremely careful to test lutitude at every 5 or 10 degrees of difference.

The method consists first, in observations north and gouth of the Equater, or
one observation on Sun and another on North Star. In one ease the result is
given too high and the other too low by the amount of error, so that the mean
of the two is correct. The correction is necessary in determining the exact
latitude of the place, but not so important in use of instrument.

Another method where latitude is known, and one which is generally used,
is observing the sun at noon and bringing the latitude arc so that the sun's image
shall fall between equatorial lines when at its highest point or noon.

To perform adjustment by first method is simply making the two observations,
one on the sun and other ou star.

To perform by second method, tlie instrument should be set up about ten
minutes before apparent noon, with declination and refraction set off on decli-
nation are, and the latitude are raised or lowered by tangent screw, until by
motion of the horizontal plate and declination are the sun is brought between
the equatorial lines. As sun approaches noon it will be found necessary to
raise latitude are, as well as meve the horizontal plates and declination arc, in
order to keep sun's image between lines.—and will be highest at noon. When
ut highest point the latitude should be read, and if it differs from known latitude
the vernier should be shifted by loosening screws.
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Another method employed to find zero of latitude are is to make observation
in morning with latitude as given by instrument, and place meridian mark ; then
with same reading of latitude muke observation in afternoon. The meridian
fur this purpose is half way between these (wo, and latitude arc should be
changed so as to bring the instrument to read on this meridian. In place of
meridian the bearing of any ebject may be taken.

This is a speedy method of testing and getting latitude. It is not an effeetual
test, for it partakes of any error existing in the polar axis and the axis of
latitude are, not being at right angles, but has the advantage of dividing the
errors; and as finding the latitude by regular methed of observaiion at noon
may be interfered with by a slight cloud at the moment, it is frequently used.
Whenever possible, however, the noon method should be used.

5.—COINCIDENCE OF MERIDIAN WITH ZERO OF PLATES.

The olject is to ascertain whether the sights (or telescope) and the vernier
have been placed properly with each other. s

I'he method consists in bringing the sights (or telescope) on line at right angles
with polar axis when same is made horizontal, and setting the verniers to zero;
or the reverse, of setting the verniers to zero and bring the sights (or telescope)
at right angles to polar axis.

To perform it, release the latitude are and raise it until the polar axis is hori-
zontal; place equatorial sights on the lens blocks; bring the declination arc to
zero, and sight on distant objeet; then bring sights (or telescope) on same
object, and the vernier of main plates should read zero.

The correction is made by either, by moving verniers of plates to zero, or by
shifting sights so they shall bear upon same object as equatorial sights when the
zero of plates coincide.

Another and simpler method, where a meridian line is established or can be
obtained is, after making certain previous adjustiments correct, to compare the
line as given by a compass and shift yernier or sights over to suit the same.

Besides the above, Burt gives an adjustment, which he calls the fourth, to bring
polar axis at a right angle with the axis of latitude arc. We are satisfied that
the Surveyor cannot muke this adjustment, and believe DBurt's method to be
liable to an intermediate mechanical error, which the adjustment does not pro-
vide for, and which may be the cause of some inaccuracy in results. We have
provided within the few years past a severe test for this, and believe our instru-
ments s now constructed to he more efficient on (his account.

The object of the adjustment is to bring the polar axis at right angles to axis
of latitude arc, so that the readings givem on each side of meridian, or on the
morning and afternoon, may be alike. The failure of solar mcst generally occurs
upon this point, and the solar is the neaver perfect as it determines the lines of
the morning and afternoon alike.
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OF NEEDLE AND CENTRE PIN,
CoMMoN To ALL NEEDLE INSTRUMENTS.

These in reality constitute two adjustments, but, as in the operation, they are
dependant upon each otlier, a8 one cunnot be made correct unless the vther is
either correct or iis error ascertained, it is necessury to consider them Yogether.

The object is to bring the two ends of the needle and its genire in the same
straight line, and the centre pin in the centre of graduations, Otherwise it i
to bring these various parts so thut when in any position one end of needle has
a certain reading the reading of other end shall be 180 degrees different.

The methods adopted are two,—first by bringing one end of needle, say the N,
to reading on some one point, say N zero of compass, and noling the reading
of south end; then reversing the compass, and after bringing the N point of
needle to 8 zero of compass, to note the reading of gouth end and compare this
with former readings. It is evident that as the needle remains stationary, if
the reading of south end of needle has changed left or right by the reversal,
the change must be due to the moving point, which is the centre pin.

If, however, after reversal the reading of south end remuins as before to the
left or right of zero, the error must be due to stationary part, the needle, as
the movement of reversal has produced no motion in centre pin, this must
therefore be in centre of graduation. Where & ghange has tuken place in read-
ings, and they are not the same in amount, both needle and centre pin are out,
the one which is most out being determined in accordance with above rules.

The other method Tests upon the mathematical property, that as every point
within a circle lies in some diameter passing through point and the centre, there
must be one position of centre pin in which it is in adjustment or in line joining
the centre of graduation and two opposite points of ring. The method here
then is to ascertain by trial the point of the compass on which, by reversal, the
opposite end of needle always reads to same side and same amount, showing the
error in this place to be in needle alone. The adjustment of needle is then
made perfeet first, and complete adjustment of centre pin afterwards,

The advantage of this last method is, that it becomes necessary to pay atten-
tion to but one adjustment at a time, whereas by the first it is necessary to con-
gider the effects of the two combined.

To perform adjustment by first metliod, level the instrument; bring ithe N end
of needle to N zero point of compass, and read the 8 end of needle; reverse the
compnss 80 that the N needle reads the 8 zero of compass, and note the readings
of 8 end of needle. If in both cases the readings are 180 degrees apart the
instrument is in adjustment.

If the readings are on opposite sides, left or right of the zero, and alike in
amount, the centre pin is out of ndjustment, and needs binding over one-fourth
the amount of the error, or so as to bring reading half way between the former
readings, or at zero of compuss.

The examination should be made at other parts of compass, 50 a8 to test in
at least eight different points, to ensure correct centreing of centre pin.

If the readings are on the same gide and of sume amount the needle is out,
and should be bent over until the ends are bent one-half of the error, or until
two ends read the two opposite zeros.
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If the readings of error are unlike in amount it indieates an error in both
needle and centre pin. The readings remaining on same side and unequal in
amount, indicating the greatest error, lies in the needle, while readings changing
in position and in amouut, indicating the greatest error, lies in the centre pin.

In the second method the difference of readings should always come upon
came side and be of same amount, The adjustment of needle is then completed
by bending. Should, when the adjustment becomes nearer, the readings come
upon different sides, it indicates the line of trial is not that in which centre pin
is in adjustment, aud the trial points must be shifted one side or other. After
adjustment of needle the centre pin is adjusted as described in first operation.

In speaking of the sides we are to be understood as meaning the positive sides,
viz.: left or right of the adjuster, the eust and west sides of compass changing
their position with reversals.

The bending of centre pin is done by & small brass lever having an opening,
which is placed over centre pin, about one-half way up to point, and a slight
pressni-e applied to end of lever.

The bending of needle is done by holding that side of needle to which it is
to be bent against the thumb and forefinger of the left hand, with thumb and
forefinger on either side of eap, less than an inch from it, then placing the
thumb and forefinger of right hand against the opposite side of needle, beyond
those of left hand, and pressing the needle slightly against them.

The operation of adjusting a needle and centre pin is one that requires
patience, care, skill and time. It can geldom be performed properly by other
than the experienced adjuster of the instrument manufactory; and except in
cases of actual necessity, it is better the Surveyor or Eogineer should not
attempt it. We place it here because, though very geldom, the necessity does
sometimes oceur, and because it is advisable they should be understood by the
user of instrument. Tn cases where the centre pin has by accident the point
broken, or become dulled to such an extent as to make its removal from instru-
ment a necessity, the directions may be of service to Surveyor. :

In adjusting, the ring which covers the glass should be placed lightly in its
place, pressed slightly down ; the needle should be allowed to come to its bearing
of its own accord.

Directions have been given in making the adjustment to hold needle in position
by a splinter or wire. On trial it will be found impossible to give to the needle
and centre pin by these means that perfect udjustment necessary.




IMPROVEMENTS.

It is a gratification to us to be enabled to say to
our friends, that not only is the invention and
introdwction of ENGINEER'S TRANSIT due to our house,
but likewise, in our belief, we are justly entitled
to claim that every actual improvement, in either
Transit or Level, as well as other instruments,
have originated with us.

GRADIENTER.

This important addition to our Transit instrument measures, with accuracy,
and economy of labor and time,
1st, Gradients,
24, Distances,
3d, Actual differences of Level.

The ordinary Transit simply measures the angular position, as referred to a
certain line; the Gradienter addition determines every other condition necessary
to establishing the actual position of any point.

The addition adds very little to weight of plain instrument—nothing whatever
where level is already placed on, and its peculiar advantage consists in no manner
interfering with the use of instrument as a Transit.

In its construction, a clamping arm extends downwards from axle upon which
telescope revolves, and is forked at lower extremily to embrace a micrometer
headed nut, This nut moves along a screw, accurately cut upon our straight
lihe engine, making a certain number of revolutions to the hundredth of a foot.
The head of screw is graduated into one hundred parts, and attached is a zero
edge for reading graduations.
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If the line A A represents the centre line or optical axis of telescope, when
level, and which produced strikes a rod at D; C E, the perpendicular or clamp
piece of Gradienter; and E E the micrometer screw parallel to telescope or
A D:—then, when we clamp Gradienter, and move the micrometer screw along
E E, the telescope and its produced line will also move the same angular dis-
tance, the produced line striking at D/

1t is evident that C E E/ and C D D’ are similar triangles, and if we know
positive vulues on one, and relutive values of both, we can determine other
values.

Thus, if one revolution of micrometer screw moves Gradienter with a propor-
tion of one foot perpendicular to one hundred feet liorizontal, then the telescope
would be elevated (or depressed) as to indicate a difference of one foot on D D”
placed one hundred feet off ; and two revolutions indicate an elevation or depres-
gion of two feet in the hundred feet. Hence, the number of revolutions, and
parts of a revolution, as indicated by graduations on the serew head, messures
the grade from the level,—not in terms of arc, but in measures of base.

As the proportion of screw is such that a full revolution gives one foot vertical
in a distance of 100 feet horizontal, when the mgtion of telescope mensures this
foot, it necessarily follows the rod must be 100 feet distant; or if telescope
measures 1.50 feet, the rod must be 150 feet distant,

O if points D D’ are at a fixed distance from each other, g0 as fo form &
base, and the Gradienter is moved that the micrometer head travels as to bring
line of sight from D to I/, then is given the similar sides D D’ and E E/, and
their proportional value to other sides, from which C D or distance is known.

It will thus be seen how simple are the principles upon which Gradienter
depends. For its use, we give following simple

DIRECTIONS
where the serew and micrometer head are so arranged as one full revolution, or
100 graduations gives proportion of one foot vertical to 100 feet horizontal.

TO HUN A CERTAIN GRADIENT.

Bring Telescope level by means of milled head; then noting reading, confinue motion
of milled head one revolution and part thereof for each foot and part thereof, of foot
per hundred of your desired gradient.

Thus to set off gradient of 0.5 foot per 100 feet, move micrometer milled head
50 graduations from the level.

To set off 2.25 foot per 100 feet, move 2 revolutions and 25 graduations.

TO MEASURE A GRADIENT.

Bring Telescope level, and note reading as before; then turn micromeler head until
tslescope line strikes the target or other olject; the number of revolutions, and parts
of & revolution, indicate the feet aud parts of feet per hundred of gradient.

Trus 1.40, or 1 revolution and 40 graduations, indicate 1.4G foot per 100
feet: 2.50, or 2 revolutions and 50 graduations, indieate 2.50 foot per 100 feet.
TO MEASURE DISTANCES.

Performed by two methods.
1st, By use of usual graduated rod. Ly noting distances on rod graduated in
ustal style, passed over by one revolution of micrometer head.
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Tnus, if one revolution of micrometer head passes the reading by the cross
web of telescope from 5.00 fi. to 6.27—difference 1.27, the distance is 127 feel;
if from 4.50 to 6.78—difference 2.28, distance 228 feet.

It is not necessary the operation should be confined to & single revolution of
head, but there may be made ns many as desirable. Thus, as above, the first
reading 5.00, 8 revoluliens gives 8.51—difference 3.81; divided by 3, number of
revolutions, 127. Again, first reading 4.50, 2 yevolutions give 9.06—difference
5.56; divided by 2, number of revolutions, 228 feet.

2d, By having an ascerinined base, as two targels or other marks placed
upon a rod, at any desired distance apart. DBring telescope on one target or mark,
note reading, and turn micrometer head until it strikes other; the difference in readings
or number of graduations passed over by micrometer head, divided into base and
multiplied by 100, gives distance.

If in previous figures we denote D D/, on this case, our bage by b; C D the
distance by d; number of graduations passed over by n; then we obtain as
formula, d= :.‘

or, DISTANCE EQUALS BASE, DIVIDED BY NUMBER OF GRADUATIONS.

As the graduations are hundredths of & whole revolution, it is necessary to

multiply result by 100 to bring it to feet,

Trus, targets are placed 6 feet apart, number of graduations passed over are
250, or 2 revolutions, 60 graduations; then
§99 = 2.40 X 100 = 240 feet.
Targets 8 feet apart, graduations 315,
$09 = 2.539 X 100 = 253.9 feet.

The advantages of this last method consists,

1st, In the sights being taken on targets or other prominent marks, more
plainly visible than figures or graduations on a rod, by which means a distance
of at least three times a8 great can be taken as where it is necessary to read the
figures; or same distance can be tuken (except short distances, where figures
are very distinet) with three times the comparative accuracy.

24, The base can be changed as desired, and made to suit the nature of work
and character of ground.

It is not necessary in this method to use & graduated rod; auy two marks at
ascertained distance apart answer equally as well.

In previous description we have supposed the fineness of screw to be such as
to give s ratio of one fool vertical to 100 feet horizontal. We have deemed it
preferable, in our larger instruments, to make screw finer, as giving more
sensitive motion, and have made it to have ratio of 0.5 foot vertical to 100 feet
horizontal. The former rules should then be modified as follows:

T0 RUN CERTAIN GRADIENT.
Turn micrometer head, double the number of graduations of micromeler head thay
ia wanted in feet, per hundred.
Thus, wanted 1.7 ft. per 100, turn 1.7 3 2 = 3.40.
TO MEASURN A GRADIENT.
Divide the number of graduations of micrometer head by 2, to obtain ratio per

hundred.
Thus, 280 graduations, *1° = 1.40 foot per 100,
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T0 MEASURE DISTANCES.
1st, By use o usual graduations on rol. Move double number of revolutions.
Trus, two revolutions give 2.60 on rod; distance equals 260 feet.

24, By ascertained base.
Change formula into d=7%;
Or DISTANCE EQUALS TWICE THE BASE, DIVIDED BY THE NUMBER OF GRADUATIONS.

Trus, base 6 feet, graduations 500; distunce 240 feet.

In use of Gradienter) as in use of every instrument to which o screw move-
meut is attached, it is preferable to set micrometer head somewhat back, and
bring it up to readings in direction in which movement is to be made: Though,
perhaps unnecessary, it is a precaution that is always advisable.

The utility of Gradienter in running of grades on rail-road or other work, or
in measuring gradients on preliminary or location, are evident to any engineer.

To illustraie its benefits in a general way, suppose the Engineer to desire a
pesition of point, not only as regards alignment, but also as to distance, grade
and difference of level.

He sends rodman to point, with target (fixed, if desired, at height of instru-
ment ), and with another target, or other plain mark, placed at, say 6 feet apart
from first. He brings telescope level by micrometer head, and from this raises
or depresses telescope, by micrometer, until it strikes first target. His readings
then give him his gradient. He then makes a full revolution (or two or more if
desired), and reads distance on his rods; or, he uses base on rod, and reads the
number of graduations passed over, and thus obtains distance; or again, uses
both methods, one to check other. Having distance and gradient, he multiplies
them together, and obtains difference of level.

ExampLe.—Suppose, with screw giving ratio of 1 vertical to 100 horizontal,
the observations are:

From level he depresses : : 283 graduations.
1 turn of screw gives s . 310 feet on rod.
Motion over base of 6 feet gives . 193 graduations.
Then, 1.92, divided into &, gives A L

Results, therefore, gradient, . : - 2.83 fi. per 100 fL.
Distance, . . : 310 ft. by reading.
Or more accurate by base, . ] 310.1.

Difference of level, 2.83 > 810 . BIT8.

With serew giving ratio of 0.5 ft. per 100 feet, the observations would have
been—

From level, grade ; : : 5.66 graduations.
2 turns of screw give : ] . 810 ft, on rod.
And base 6 feet, . : . : 286 graduations.

No ofher instrument in practical use accomplishes the same results, viz,,
measurement of distances, grade and differences of level. For the measurement
of distances we believe it preferable to the stadia wires. Asa measure of com-
parison we generally place fixed stadia wires in telescope. As compared with
stadia it has several advantages; the line of sight is in all cases directly in
optical axis of telescope, being unaffected by want of flatness in the field, a

.
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gource of inaccuracy and great objection to the stadia; the measurements are
made from centre of instrument direct, while in stadia measurements it is claimed
allowance must be made for focal distances.

A great advantage in fayor of Gradienter lies in the inability to use ordinary
gladia wires at a distance beyond where the figures on rod are plainly visible,—
the setling of targets in use of stadia is so slow, and so difficult an operation, a8
to forbid its general use, while the reading of hundredths of a rod, at any great
distance, is an impossibility. The Gradienter, on contrary, in use of base
pystem, makes the sights Lo targets or other murks which can be made, as dis-
tinct as needed. Not only this, but the base on Gradienter can be altered—made
large or small—to suit character of work desired.

That property of the Gradienter, by which all thatis positively required for
its use, iz to know the simple distance of marks or targets apart, is a remarkable
illustration of merits of Gradienter. Using this distance as a base and measuring
distance by micrometer screw,—WITHOUT USE OF GRADUATED RoD, with nothing
but the knowledge of this distance of targets—then follows:

The messurement of Grade.
“ L of Distance,
£ «  of difference of Level.

It is not even necessary to know this distance at the time. In case of emergency
two marks may be placed upon a temporary rod, the obeervation made and dis-
tance of targets obtained afterwards.

The form of Gradienter, of German origin, where the micrometer screw is
placed under the end of telescope, entirely prevents the use of instrument as &
Transit, producing an instrument which the Engineers of this country look upon
with especial disfavor.

With advantages enumerated, tuken in connection with its adding nothing to
weight or complexity of Transit with level to telescope, we feel confidence in
recommending to favor of profession Young's Gradienter.

EYE PIECE*

The Improved Eye Piece adjusts the focus to web with great precision and
smoothness. It is so made that the eye piece does not turn as it moves out and
back, but moves in game giraight line, preventing rotation of eye piece upon
image.

An jncorrect focusing of eye piece produces parallax in sighting, throwing
ohject to one side or other of web. An securuting focusing of eye piece is of as
much importance as power of telescope; and as power increases it is the more
difficult to focus with the usual slide—wilh exireme high power slmost im-

possible—hence, imporiance of this improvemeut

* The original adjustable cye piecs we belleve to have heen made by Mes: s,
Kubler & Seelhorst. We belivve our method wo be an improvement.
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IMPROVED TELESCOPE OR WEB FASTENER.

In the usual construction of the Level instrument, even when in perfect
adjustment, an observation taken other than at immediate intersection of eross
web, tends to produce error, from the rotation of telescope in Y bearings t-hrm;'—
ins all otlier parts of horizontaul web above or below the true level line. The
bringing to exact intersection on rod is tedious,—the examination and correction
of horizonial web each time still more so; while, unless one of these are resorted
10, error is almost certain, and this error is the great source of inaccuracies in
operation of levelling.

To obviate these errors, we fasten the telescope on the Y's s0 as to prevent
any rotation. Observations can be made at any portion of the field of view
equally as well as the centre, Auother advantage consists in the certaint w'nll
which thre Engineer can regulate the perpendicularity of his rod. <

The attachment interferes in no manner with adjustment of instrument, It
has met with universal approbation wherever used. .

SLIDE PROTECTOR.

s The motion of tube or slide of object glass upon main telescope tube is apt i
time tohweur, one or both sufficient to produce a shake, the result of which is to
throw line of sight to one side or other in focusing the telescope. Inability to
wear & long time without shake is a sign of a poorly construeted insirument;
but even in best constructed the dirt, grit, &ec., which adheres to slide and i;
carried into tube by it, is a cause of more rapid wearing, or a greater incon-
?'enience at the time, be a fretting of the slides. Rain and moisture is also carried
in, making air inside of tube damp and affecting the performance of telescope

As 8 preventive we have added our Stine Prorector,—a thin tube or alec-ve
covering the slide and moving with it, 8o that neither dust nor dirt can reach it

The atiachment preserves the slide, upon which perfection of collimatior;
depends, in good condition for 8 much longer time.

TANGENT.

The Tangent with double nut, or a follower, and spring between the two in
such manner as to keep them apart, is an English invention.

It forms a desirable method, whereby the wear of a screw is constantly taken
up and dead motion prevented.

We have improved upon this by an addition, so covering the tangent as to
prevent dust, dirt, &e., from reaching it.

There are other points of improvement in cur tangent serew, such as length

< - . o

of attachment, by which the screw is kept acting more nearly al o tangent.
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ATTACHMENT TO TRIPOD.

Experience has proven many an error, perhaps inexplicable to the Engineer,
has ocourred from the fastening Lo tripod slipping slightly in manipulating instru-
ment. All methods of fastening which have an intermediate plate between
hottom of level serews and plate of tripod, into which legs fit, are liable to this
fault. In our improvement we have followed the practice of German and French,
who allow no intermediate plate, Though the end accomplished is same, the
method is different. Their method allows only the use of three levelling screws.
Qurs consists simply in serewing on **half ball,” in such manner that when instru-
ment is levelled the four level serews form four clamping screws, direct on tripod
head, to prevent motion.

It also serves to lighten instrument.

.he careful attention of Engineer is called to the method of attaching instru-
ment, where with ordinary attachments he will be likely to find a source of error
he little suspected, especially after working with his instrument greater part

of day.

PATENT SHIFTING TRIPOD.
(Patented July 13, 1858.)

By simply loosening the level screws, the instrumeni can be shifted a smal]
distance in any direction, after the instrument has been set approximately.
 The great convenience of this is evident to every Engineer. It is preferable
to all imitations, inasmuch as it may be called self-acting, the wire levelling up
gsorews to ordinary tension holds instrument firmly in its place.

e
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TELESCOPES.

Telescopes placed upon our instruments within the past few years have, as
we remarked, a higher power than was formerly placed upon the generality
of these instruments. :

The general demand is for a high power; and those unacquainted with subject
congider the higher power the better telescope. The power of a telescope depends
upon proportion of focal lengths of object glass and eye piece, and while in
theory any power may be given to any telescope, in practice the extent is limited
by other points, such as effects of abberation, loss of light, and size of field
of view. With the same object glass every increase of power is fellowed by
a decreased illumination, or a decrease of light and a smaller field. These
results follow in obedience to mathematical laws, and cannot be obviated,
Science has given certain proportions between power and length of telescopes,
and the best opticians of Europe, with their extended experience, invariably
follow these propoertions.

The practice in this country of late has been to force the power beyond these
bounds; the result is, that while under very favorable circumstances the centre
of field of view will give a somewhat beiter definition, it will only do 8o under
favorable circumstances, such as clear atmosphere and strong illumination of
the objeet, and that either the field must be much reduced or objects out of
immediate centre will not be in focus. In cloudy weather, in lesser light of
morning and evening, in the tremulous condition of atmosphere, arising from
evaporation from surface of ground, especially cultivated, these high powers
all suffer.

There are purposes, where great definition is 8o much an objeet as to super-
sede all other telescopie requirements, in which these high powers are advisable;
but the Engineer should understand that in using them what he loses on the
other points, and especially remember the exact focusing required of them,
otherwise parallax produces a sensible error. For rapid working the exact
focusing of high powers is a drawback,—a change in telescope being required
for almost every small change of distance. Comparison of two telescopes differing
widely in power will illustrate this. In the lower powers, in ranging a line,
istances between 300 and 400 require little if any change, and same of say
500 and 700, or 800 and 1200 ; but in higher powers every change of & few feet,
until practically parallel rays are reached, requires separate focusing, and if
not properly focused are liable to be less distinct than the lower powers.

The loss of light, even in the best high powers, is what gives an impression
of glass being ‘‘less distinet” on its first use, for though smaller ohjects are
better defined by it, the impression on its first use is one of cloudiness.

Fortunately the particular use of engineering instruments requiring definition
on but one point at a time, allow us to make other condilions of optically good
glass subordinate to this one of power to a great extent.
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INVERTIKG glasses are not more powerful, except that from small space decu-
pied by the eye piece, they allow for same length of telescope a grealer foeal
length of object glass and thus increase the power.

They however have & much greater amount of light, or greater illumination
and a much larger field, The prejudices of American Engineers are against
them, but in Europe, &c., their merits are almost universally acknowledged, and
they are almost the only ones used. For mining and astronomical purposes
they are preferable.

We have remarked on this subject because of the gradually increasing interest
of Engineers, and that they may form an iden of the prineiples governing instru-
ment makers, desirous of giving the best general, but not gensational, properties
to the telescope.

As a rule we give such power us possible without positive injury. Our Transit
ielesc‘cpes of 10 inches in length have power of 20 10 22; of 11} inches in length
a power of 23 to 25. The Levels o power ranging from 22 in our 17 ineh to 50
in our 22 inch.

Changes in these powers can be made; but we advise Engineers not to make

them without cousideration.

TADI
STADIA.

With the higher powers given our telescope of late years, the introduction of
Stadia wires lias been more frequent and accuracy of measurements made by

them proportionally increased.

Within certain bounds, and with use of self-reading rod, they can be made
fully as accurate as the ordinary rvough chaining with the old heavy chain.
When great distances are used, when distance is beyond perfectly distinet vision
of telescope, the advantage is on side of chaining; for while, other circum-
stances being the same, the percentage of error in chaining, which is analogous
1o determination of angle in stadia, remains constant, the distinctness, or the
facility of sighting to any determined limit, say the hundredth of a foot, decreases
rapidly with increase of distance, Exveriments and actual work confirm these
conclusions.

Over rough grnund the advantage is in favor of stadia, while over smooth
ground, especially with the lighter chains and the chain tapes used, it must be
careless chaining that does mol give better results.

The angle of inclination forms & difficulty in using stadia wires, requiring &
measurement of this angle and caleulation for purpose of reduction, or some
means such as our right angled sight to bring the rod perpendicular to line of
sight. The right angled gight is carried by the rodman; one arm is held firmly
against the rod while the eye ranges the other arm to the instrument; so the

measurements are made un the rod as on a right angled base.

Exact measurements of base being required, at greal distances fhe two targets

must be used and set, causing the work to be comparatively slower,
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Want of flatness in field of view is a great disadvantage in the stadia, but one
that cannot be avoided, except in perfection of telescope. The observer should
be careful to obtain exact focus, as out of focus the image of rod occupies a
larger space, while stadia wires cover always the same.

Mensurements by stadia do not start from centre of instrument, but from a
distance beyond object glass equal to the focus oflobjecl glass. This distance
‘may be found by measuring from face of object glass to the cross-web, which is
‘generally one-quarter of an inch nearer the eye than middle of ‘cross-web
serews, The correction thus found is a constant, to be always added to distance
of ohservation.

There are two methods of attaching the stadia wires—the fixed and adjustable.

The fixed are fastened on web piece along with the regular wires; they are
upon same plane, and in adjustment of wires there is mo motion of one upon
other to drag either out of place. By an improved arrangement in connection
with our straight line engine we are enabled to place the cross-webs in proper
position, with as much, if not greater, exactness than they can be adjusted, and
the distanee between middle wire and the two outside wires always remains con-
stant, no matter how much the middle one may be changed by losing its adjust-
ment or by process of adjusting.

In the adjustable attachment the distances between webs are much more liable
to change, and even in constructions, intended to avoid the difficulty, are neces-
sarily affected, not only by their own adjustment, but as well by that of regular
wires, and this not only in width of outside webs, but especially in the distances
of these from middle ones.

There are few occasions in which use of stadia can supersede the use of the
chain; but there are many in which they become extremely useful, and con-
sidering the accuracy of which they are capable, and that they in no wise
interfera with other uses of instrument, they form a desirable addition. For
moderate distances, across ravines, g'reams, awampa;, for mensurememls in topo-
graphical surveys, and for checks on the chain, they are of great value. For
Lop?gruphy, especially, they are excelled by no arrangement but our Gradienter.




LEVELS.

Our Levels are divided into two classes. In No. 1 the levelling serews are
attached permanently to the centre, and the instrument detaches only from
tripod ; the object is to afford a somewhat better protection to the centres, which
pass down through the plate carrying the serews.

In No. 2 the telescope and bar detaches from levelling screws, which likewise
detach from tripod. The object is to allow the most important parts, telescops
and level, to be speedily detached and carried separate.

The telescopes, level, bar, screws, &c., are the same in both instruments.

The LevEL TUBES used are ground uniformly the whole extent of the circum-
ference, as giving a more perfect form and more regular motion than where
ground merely upon the upper surface. This form, though more expensive, we
have found the only one to be relied upon.

The curve of surface is such as to give an angle two minutes for each inch
of motion of bubble, or for each division on seale an angle of twelve seconda;
and as difference in reading of two ends of bubble indicate double actual motion
of bubble, it follows that each difference of vne division between two ends of
bubble indicates an angle of six seconds.

This is the usual rate. For lighter levels it is made less, and for special
circumstances increased, frequently doubled.

As a general rule, the more sensitive the bubble the more perfect the work,
but in an exceedingly sensitive level will not remain stationary and is difficult
and annoying to work. On the other hand a dull level, while it gives the appear-
ance of steadiness to instrument, and an impression that it ‘‘keeps’’ its adjust-
ment, is incapable of accurate results. The instrument which retains adjustment
of level should be examined by testing the value of motion of bubble, to ascertain
if it is in consequence of a good or a bad quality.

The 22 inch Telescope Level is intended to meet the wants for an extra instru-
ment, as for eity and hydraulic work. The telescope is larger, the centres are
longer, the tripod wider, and the levelling screws are passed through nuts that
can be tightened, 8o as to insure perfect steadiness on this part. The level is
extremely seneitive, and the whole instrument arranged as to give the most
accurate results possible,

All thysa instruments are furnished, unless otherwise ordered, with our im-
proved Eye Piece, Slide Protector and Fastener. This last attachment merits
especial attention, as contributing not only to speed and convenience, but also
in an exceeding degree to accuracy.

The Tripods have cast steel shoes, which should be kept moderately sharp.
The legs are of Spanish cedar, as giving the firmest tripod with the lightest
weight, and the heads or bearing surfaces are faced with hard wood.

Interchanging Tripods of Transits and Levels is not recommended ; but our’s
are 80 made that Tripod of No. 1 Level ean be used with our long centered
Transits, and Tripod of No. 2 Level with our flat centered Transits,
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No. 1.—Young’s Rapid Level Tripod,
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LEVELS, No. 1 and 2.

No. 1.—The centres are connected permanently with the level screws, and instru-
ment detaches only from tripod.

No. 2 detaches both from tripod and from level screws.

Telescope, 17 inch, power 22, weight 171bs,, . i z 3 . $140 00
‘“ 18« R R T P TR 150 00

o dp ks e o w0 XBLMhen e nl s a0 % G070
R “ 60, st 291hE., . » . . . 185 00
Stadia Hairs fixed, extra, . " . t . : g i . 3 00
o “  adjustable, extra, 5 v . - : . . . 800

The screws pack in box with instruments.

The instruments are furnished with
Yousa's Improvep Eve Pilece,
i i Suipe ProTECTOR,

L et FasTener, to keep vertical and horizontal cross-
webs in position,

Without these improvements, price $10 less.
The instruments are furnished with shade, cap, screw-driver and levers.

Young’s Self Reading Level Rod, (see description), . $18.00.

No. 2}, LIGHT LEVEL.

Telescope, 15 inch, power 16, weight 111bs., . . . . . = $116.00

This level is capable of all adjustments of larger instruments. Has no clamp
or iangent,

—_—

THREE SCREW LEVELLING TRIPOD.

Levels Nos. 1 and 2 are made, if desired, with three screw open.
tripod. The construction has not the firmness for transportation
possessed by the four screw tripod ; but is mgre steady in use, can be
used with more sensitive levels, and has reputation of giving more
accurate resulls.




TRANSITS.

From the various instruments made in ordinary course of our business, we
have selected the following list as being the most usual, and one that will meet
the wants of almost the entire range of instrumental worlk.

Larger instruments, and of many different patterns to suit cspecial work, have
been sent from our establishment, but their enumeration would be too long for
Qur purposes.

While, for railway work, our No. 6, smaller size, and for town work, &ec.,
No. 6, larger size, will meet general requirements, we are frequently ealled for
insiruments in which accuracy is not so much desired as ability to stand rough
usage, and yet more frequently for instruments capable of greatest exactness.

In construction the principal division of Transits is into long and flat centres.
The flat centre is best adapted to withstand rough work, and is in many respects
the most portable. The greater friction of plates upon each other, and the con-
sequent wear upon centres, makes it less reliable for angular measurements,
and where level is attached to transit telescope, the instrument is not so steady.
The peculiar construction of centre, being a flat cone, prevents this part from
injury by a fall, and makes the correction of shake in centre a comparatively
easy matter to the Engineer himself.

ip the long centre instrument there are two cones, one inside the other. The
weight of instrument is received on a shoulder of these centres, while the long
.conical fittings relieve this weight to a slight degree, and when properly fitted
prevent all shaking. Any injury to the centre, however slight, though is exceed-
ingly serious in its results, generally renders instrument useless at once and
cannot be remedied outside of instrument makers, Nevertheless, the superiority
of this form for angular measurements causes its almost universal adoption.

TerescorEs.—The telescopes on our Transits are made to reverse either eund,
except on special occasions. The power is graduated to the work to be per-
formed, ranging from 14 on our smaller ones to 30 on'the larger.

The main principles governing application of lelescopes will be found under
head ‘ Telescopes.”

The Eye Piece, upon which much of the perfection of telescope depends,
receives especial attention. Generally, and unless otherwise ordered, the erect
eye piece is used. For Mining purposes, Tunnel instrument, and for highest
class of instruments the inverting is substituted. :

Diagonal Eye Pieces for observations of stars for meridian, as well as for
observations at larger vertical angle than with ordinary eye piece, are generally
made by us with a simple prism attachment, as being the most convenient and
expeditious.

ReFrecror Prates for illumination of eross-webs, for observation on stars,
for work in mines, where light received is not sufficient of itself, are attached
by us to the object glass, by means of a frame work holding o reflector plate
faced with solid silver, and placed at an angle with axis of instrument. This
plate is perforated at centre to allow observation of object, while the light of a
lamp held backward and sideways is reflected upon eross-web.
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The Compass Needle is made of careful forgings, greatest measure vertical, to
insure steadiness and avoid that unsteady motion mistaken sometimes for sensi-
tiveness, which is of no service to needle, but an annoyance to the surveyor. Tt
has also a large cross section to secure magnetic power, a matter we regard
of consequence, the flat thin or square needle used on second class instrument
being merely a device to save cost of construction.

Compass Facg in all but smaller instruments are bronzed, to prevent reflection
of sun into the eyes, A small silvered ring, immediately under end of needle,
secures all the advantage of the full silvered face.

Vernigns of our instruments are so placed that they may be easily read while
in position to observe through telescope. The advantage of being able to read,
.or set off an angle, when in confined positions, or upon ground where any motion
‘of Engineer would disturb the instrument, is so great that, once accustomed to
them, Enginecers always give them the decided preference. The light upon the
verniers is more in this position, not being so much interfered with by the
standards. Verniers are in all cases double, reading right and left.

DrcidarL VERNIERS.—Graduations into decimal parts of a degree has been
placed upon our instruments for many years, before being adopted on any
others. Its adoption is due to Samuel W. Mifflin, C. E., and its use is almost
universal amongst the Pennsylvanin Rail Road Engineers, and those who have
graduated under their instruction. The great ndvantage is convenience in de-
flecting for eurves, the targentinl deflection for a 2° curve being the hundredth
«f a degree for each foot of distance, and in proportion curves of other radii.

The general way of placing on our Transits is to make one vernier decimal
and one into minutes,

The 1:vel to telescope, with tangent or opposing screws, the vertical are, and
the gradienter, are considered as atiachments to the plain Transit. They can
be placed upon any of the instruments, and do nowin any manner medify the
main parts.

The LevEer, as placed upon telesetpes of our Transits, is as sensitive as those
usually placed upon the level instruments of other makers. The divisions are
generally placed upon the glass itself in preference to the brass scale.

The opposing screws for Lolding this level hold it firmest in windy weather,
the tangent screw or spring gives the smoothest most regular motion.

The VerricaL Arc with Loose VerNier, as introduced by us 24 years ago,
is almost entirely used by us. The full vertieal circle is, from its peculiarly
exposed position, constantly lisble to injury, and when but even slightly injured,
is not only useless itself but interferes with other use of instrument, by throwing
line of collimation out on reversals. The locse vertical arc measures 60° either
way, and by repeating may be made to measure 180°. No injury to it affects
the other part of instrument. Its introduction was a decided improvement on
Transit.

Tangents are generally made with a double spring, to prevent lost motion in
screw. As a decided improvement we cover them to keep away dirt, reducing
the wear and giving a much smoother motion, without necessity of 8o tightly
clamping or springing nuts to force dirt out as it enters these nuts.

They are placed under the instrument to protect them from injury, while the
point of attachment is so far from the clamp where it touches plate, that the
smallest motion does not deprive it of all resemblance to a tangent.
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The Dust CoveR is broad, running a long distance under plate, 8o as to
effectually exclude dust from between the edges of graduated plate and vernier.

Trirops.—The legs are made of best seasoned, straight grained wood. The

shoes are of cast steel; points of sufficient thickness to allow sharpening often,—
a matter of consequence, as dull ghoes are & great drawback to steadiness of
instrument. The bearings of legs in tripod head are now generally faced by us
with hard wood, by which the benefits of & much heavier leg are secured without
its weight.

The weight of an instrument is frequently reduced hy reducing the weight of
iripod at a sacrifice of steadiness. A tripod too light destroys all the merits
of an instrument.

All Transits are furnished with plummets, reading glasses, adjusting pins,
screw-drivers and shades, and levelling screws in all eases pack in box.

All telescopes balanced generally made to revolve at both ends.

No. 8.

Weight of instrument, plain, 6} inchies graduation, = ; g : 19 1ba,
[ i i L"i_ i [ B < % 21 1bs
Power of telescope, 20 to 24.

Flat centre.

Outside vernier to plates: verniers reading either minutas, or decimals and
minutes.

Vertical adjustment to telescope

Needle, 44 inches.

Graduations, 6} inches.

Tangent to plates

Improved attachment to tripod.

Serews pack in box, ) S X i s ; . $180 00

With needle 5 inches
With graduations G§ inches, Sl e g s S0

These instrumenis are furnishcd with
Youvsa's Iurrovep Eve Piece,

’ £ Srive ProTECTOR,
i &4 TaNGENT,
£ Parest Suirrixe Trirop

Without these improvements £10 less,

Attachments, extra:

Gradienter attachment, including level to telescope, . . . . $40 00
Level to telescope, with opposing or tangent screws, . : : 25 00
Vertical arc to telescope, : ; 5 . s 3 : . 15 00
Graduations to read 20 or 30 ecconds : . . - " g 10 00
Stadia hairs, fixed, : : 5 s : s : . . A 3 00

i “  adjustable, . : 2 / : : : : . 8 00
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No. 4.

This instrument is made strong, capable of withstanding strains without becoming
out of repair.

With rack and pinion and spring vernier, it is almost imposaible to so derange it as
to render il useless, except by actual breakage.

It is light, weighing plain, with level screws and all except tripod legs, 10} lbs.
Weight of tripod, from 6 to B lbs.

It can be delached both from level screws and from tripod. The method of fastening
prevents any danger of shifting on tripod.

1t is not recommended to be as accurate in its results as the long centre larger
instrument, but has been in use for 40 years on Railways in the United States,
and is fully capable of general duties called for on Railroad work.

Weight of instrument, plain, 3 4 A ¥ * + . « 174 ba.
Power of telescope, 20.

Flat centre.

Two verniers, reading minutes or decimals, or one vernier decimals and one
minutes.

Rack and pinion (or tangent) to plates.

Either circular or straight levels.

Young's patent shifting tripod.

Screws pack in box.

Needle, 5 inch.

Graduations, 4] inches, 7 . . . . ‘ 4 i . $170 00

Attachments, extra:
Gradienter attachment, including level to telescope, . . . . $40 00

Level to telescope, with oppuamg or La.ugant BCTEWS, . g . 25 00
Vertical are, . . . - = 15 00
Stadia hairs, ﬁxed : § = : 2 - . : . : 3 00

L ¢ adjustable, : . : . . : g e : 8 00

VARIATION PLATE.
Plates for reading Variation of Needle, are placed upon Nos. 8, 4, 6, 7 and 10,

when desired.
Price, g & . < : E $10 00

FOLDING TELESCOPIO SIGHTS AND RIGHT-ANGLED SIGHTS
Are also placed upon Nos. 3, 4, 6, 7 and 10.
Extra, each, . : 3 = $8 00
The present consiruction of our Tramu Shmdardc renders the Right Angle
Sights unnecessary.
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No. 8.

This we consider the Transit best adapted for general purposes
and for Railway work. The 4% inches Needle and 61 inches
G'raduation is our standard for Railway work, and the instrument
we send when one is ordered without limitation as to size or quality.

Weight of instrument, plain, i} inches gradustion, ; ; - . 193 lbs.
i & i U} i 5 % S = :ﬂ; i
Power of telescope, 20 to 24.

Long centre.

Two outside verniers, reading minntes, or one minutes and one decimals,
Needle, 4% inches.

‘Graduations, 6} inches.

Tangent to plates,

Vertical adjustment to telescope,

Improved attachment to tripod.

Serews pack in boxes, . : s 2 i - . u 2 . %200 00

‘With needle b inches.
With graduations 6§ inches, . . . S8 N $210 00

These instruments are furnished with
Youna's Improveip Eve Pikck,

L i Suive ProTRCTOR,
£t & TaNceNT,
L PaTent Suirrina TrIpOD.

Without these improvements $10 less,

Extra:
Gradienter attachment, including level to telescope, . : . . 340 00
Level to telescope, with tangent or opposing screws, s X = 25 D0
Vertical arc to telescope, 5 > : : 3 : - : . 15 00
Graduations to read 20 or 30 seconds, . : - . . : 10 00
Stadia hairs, fixed, 7 s - 5 : : : ; : I 3 10
i ¢ adjustable, . 3 . . . ‘ . i : & Ou

THREE SCREW LEVELLING TRIPOD.

Transits Nos. 6, T and 13 are made with the three screw level head and open tripod,
same as in Repeating Circle.  Whaile the tripod is not as convenient for transportation,
the instrument s adapled to secure greater accuracy of results, by relieving centres
JSrom strain, and by securing more perfect horizontal adjustment, and is steadier
when in use.

in surveys, where accurats angles and long lines are called for, this construction
13 demirable. The olbjections made are generally cvercome with slight use.

No. 8, PLAIN.




No. 7.
For City and Bridge Engineering, &c.

In this instrument we have endeavored to combine every excellence requisite-
for perfect work possible in an instrument of its size. The main parts are of
same gize as No. 0, the prineipal difference being in graduations on solid silver,
in the telescope being inverted when desired, and in levelling screws passing
through nuts (as in our 22 inch level), which are capable of being clamped to
remove all shake in serew, increasing steadiness of instrument in a remarkable

degree,
While making the smaller size, we recommend the larger, graduated to 20
seconds,
Weight of instrument, plain, 6} inches graduation, ; . 3 . 203 1ba.
“ it k. 3 “ Lt 2 . . 23 1lbs
3 ’

Power of Lelescope, 22 to 26,

Long centre.
Two outside verniers, reading minutes or decimals, or one minutes and one

decimals.
Graduations on solid silver, 6} inches.
Needle, 4} inches.
Tangent to plates.
Vertical adjustment to tclescope.
Telescope, large, either inverting or erect.
Improved attachment to tripod.

Serews pack in box, . : ; . . ™ . . $225 00
With graduations G} inclhes,
Vith needle b inches, : - : : 2 . . 5 ; £235 00
These instruments are furnished with
: Youxa's Improvep Eve PiEcE,
4 £ Sripe ProTECTOR,
£ L TangesT,
£ Parext Smirring Triron.
Extra:
Gradienter attachment, including level to teleseope, . - - . $40 00
Level to telescope, with tangent or ppposing screws, . . - 25 00
Vertical are to telescope, . ; i - i - . = - 15 00
Graduations to read 20 or 30 seconds, : ; : . . . 10 00
Stadia wires, fixed, i - : i i : Z - . 3 00
8 00

“ «  adjustable, . / . . - & - i ¥
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No. 10.
10 1b. TRANSIT.

This instrument is same as Mining Transit No. 8. It is designed for such Engi-
neering as meeds a light, portable instrument. In workmanship, graduations and
proportionate strength, it is as reliable as larger instruments, principal dfference
being in weight. It has simply, in construction, the disadvantage of smaller circle

and smaller needle.

It is equal to performance of all the ordinary duties of Railway work.

The centres are longer than the centres of the usual larger instruments of the
country, being over three inches. The telescope has object glass of one inch
opening, and seven inches focus, with power either of inverting or crect cye
piece of from 9 to 14. As usually constructed for mining purposes, it has the

inverting telescope, affording extra light, larger field and shorter telescope, for

same focal length of object glass.

The verniers are wide, extending to edge of plate, to allow extra amount of

light. They have advantage of being so placed that the Engineer can read the

plate without changing his position, risking the disturbance of instrument.

Long centre.

‘Two outside verniers, reading minutes or decimals.

Needle, 8% inches.

Graduations, 4§ inches.

Tangent to plates.

Vertical adjustment to telescope.
Lye piece, either inverting or erect,
Shifting triped.

Screws pack in box, . : : : L SRR
L ]
Extra:
Gradienter attachment, including level to telescope, . . F40 00
Level to telescope, with tangent or opposing screws, . > . 25 00
Vertical are, " : ; i i , : s . 15 00
Graduated to read 20 seconds, or 30 seconds, . - - i . 10 00
Both erect and inverting eye piece, . = 4 ; 5 . % 10 00
Stadia hairs, fixed, | ; . : - . - . ; 3 00
£ ¢ adjustable, . . . > . b . . . 8 00
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No. 12.
REPEATING CIRCLE.
COAST SURVEY PATTERN.

Repeating circles differ from Transits mainly in the telescopes not revolving
on axis. The name is generally given to u class of instruments intended for
angular measurements of great accuracy. The uprights are made as low as
possible for the work to be performed.

This instrument is made from pattern designed by us for several instruments
made for United States Coast Burvey. There are three levelling screws. The
tripod has a wide base, and legs are made of open frame paltern, to secure
stendiness with lighiness.

When needle is desired it is placed on by means of an oblong box, which is
detachable from instrument when not in use. It has a movement of 20 degrees
of arc on each side of meridian.

Where vertical circle is used it is made to use on either side, as reversed
on axle.

Long centre.

Spring tangent to lower plate.

Graduations, 8 inches on solid silver.

Two verniers reading 10 seconds.

Reading glasses to verniers.

Telescope, 17 inches, axis reverses in Y bearings.

Clamp and spring tangent to axis of telescope.

Striding level, ground extra sensitive.

Balance weight on end of telescope.

Iuverting eye piece, . S e L e . $330 00

{ These instruments are furnished with
Yousa's ImproveEDp Eve PIece,

L § Suipe PRoOTECTOR.
Extra:
Vertical circle, 6 incles, graduated to read 80 seconds, with level
attached, ; : - < . ’ : 2 ! ; . $60 00
Compass box, . : A s ; ; : ; : ; 18 00
Inverting eye pieces extra, each, . > ; : " ‘ . .10 00
Stadia wires, fixed, . o G 3 : i Pl 4 ! 3 00
4 «  adjustable, . : : ; 2 - - : 8 00
Four verniers to horizontal plate, : : ; : s ; : 20 00

Repeating Circles of larger size and finer graduations, as desired.
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No. 13.
CITY AND TUNNEL TRANSIT.
Adapted especially jor siraight lines.

The axis of telescope is set upon Y bearings, and the telescope by a sliding
weight, of our adaption, is balanced that it may move easily and not risk dis-
turbance in revolving it. The axis bearings are eylindrical, that the telescope
may be reversed on these bearings as well as revolved on them. This affords
opportunily for testing adjustment of collimation speedily without change of
instrument, or if not in adjustment, of marking two points the mean of which
is correct.

A striding level resting upon the journals tests motion of telescope in a vertical
plane. As generally made for (unnel work, the eye piece is inveriing to obtain
light.

The instrument is frequently made with standards low, to secure greater
steadiness. It then loses its character of transit, and the telescope cannot be
revolved, but the reversal on axis bearings allows adjustments to be readily made
ud back sights taken.

We frequently make them without the ecircular needle box, the advantage
gained is reduced height of standards. An oblong needle box, gimilar to No. 12,
is then attached.

These instruments are sometimes made with hollow telescope axis and reflector
illuminating web, on inside of telescope tube,

Y bearings,

Hollow pillar supports,

Long centre.

Two outside verniers, reading minutes or decimals, or one minutes and one
decimals.

Graduations, 6 inches,

Needle, 5 inches.

Tangent to plates.

Vertical adjustment to telescope.

Striding level to axis of telescope, ¢ i " - - & . $260 00

These instruments are furnished with
Youxa's Iuprovev Eve Piece,

e 4 SLipE PROTECTOR,
i 4 TANGENT,
Extra:
Graduations to 20 or 30 seconds, . : ? % f 5 i $10 00
Graduations on solid gilver, : ; g - y = : - 25 00
Diagonal eye piece attachment, . - ¢ . . . : : 8 00
Stadia wires, fixed, . Y : i . 5 . . . d 3 00
i #  gijustable, : - : . s s 8 00

Oblong needle box (detachable) in lieu of cireular ring, . . . 16 00

MINING TRANSITS.

Mining Transits differ from ordinary ones principally in being of smaller siz
for greater portability, in having telescope admitting more light, and baving |
greater range of vertical angle.

The graduations of plates are frequently stamped with cardinal points o
compass, to keep correspondence of angles when checking with needle,

We would advise to have the needle rine and wlates both numbered from 0

an

00

00

Extra:

Gradienter attachment, including level to telescope, . a a $40 00
Level to telescope, with tangent or opposing screws, . - : 5 25 00
Vertical are, ! . . L . - : . : 15 00
Graduated to read 20 seconds, or 30 seconds, i 1 y f s 10 00
Both erect and inverting eye piece, . : E : : : 10 0o
Stadia hairs, fixed, a 7 ) I . : ) : . 3 00

When side telescope revolves independent of centre telescope, the vertical®
arc can be read more safely, being able to sight both lines without change of
telescope. '

When side telescope and counterbalance are detached, tne instrument becomes.
No. 6 or No. 7, with level to telescope and vertical are.
49
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No. 15; or MINING TRANSIT No. 2.
LAKE SUPERIOR PATTERN.
Weight, without tripod, 84 1bs.

This instrument has one side telescope, with full circle, revolving vertically,
and an upper telescope revolving horizontally, with vertical are.

It is eapable of measuring vertical and horizontal angles of any two slopes at
one observation, without changing position of either range.

Urrer SEmI-circre, diameter 8 inches, graduations on silver to minutes.
Level to telescope, with clamp and tangent.

Vertical are.

Sipe TELESCOPE. :

Vertieal circle, diameter 6} inches, graduations on silver.

Two vernicrs, reading minutes.

Level to te'=scope.
Tangent, . 2 g . ‘ . 3 : . . . $350 00

These instruments are furnizhed with

Youxa's IMproven Eve Prece,
(XY e

SLipE ProTECTOR,

2t Al TANGENT.

Extra:

Graduations to 20 or 30 seconds, e1n an

M Jemm a2
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No. 18.
MINING TRANSIT No. 3.
Weight, 10 1bs.

This instrument is same as Transit No. 10. It is designed for such Engineering
as needs a light, portable instrument. In workmanship, graduations and propor-
tionate strength, 1t is as reliable as larger instrumenta, principal difference being
sn weight. It has simply, in .com.:‘ructian. the disadvantage of smaller circle and
smaller needle. Ve consider it a most convenient Mining Transil.

It is equal to performance of all the ordinary duties of Railway work.

The centres are longer than the centres of the usual larger instruments of the
¢ountry, being over three inches. The telescope has object glass of one inch
wopening, and seven inches focus, with power either of inverting or erect eye
piece of from 9 to 14. As usually constructed for mining purposes, it has the
inverting telescope, affording extra light, larger field and shorter telescope, for
same focal length of ohject glass.

The verniers are wide, extending to edge of plate, to allow exira amount of
light. They have advantage of being so placed that the Engineer can read the
plate without changing his posilion, and risking the disturbance of the instrument.

Long centre,

Two outside verniers, reading minutes or decimals.
Needle, 8} inches.

Graduations, 43 inches.

Tangent to plates.

Vertical adjustment to telescope.

Eye piece, either inverting or erect.

Shifting tripod.

Screws pack in box, . ; : ; 3 5 = y . 3170 o0
Extra:

Gradienter attachment, including level to telescope, 5 . 540 00
Level to telescope, with tangent or opposing screws, . . : ‘ 25 00
Vertical are, 5 . ; . y - ¢ : . X 156 00
Graduated to read 20 seconds, or 30 seconds, : : | . = 10 00
Both erect and inverting eye piece, . 5 . 5 5 ; 10 00
Stadia hairs, fixed, ’ : : , : . ; 3 . 3 00

«  «  gdjustable, el S T 8 00
Reflector plate, silver, . . . 2 : - . . v : 4 0C
Diagonal eye piece attachment, 2 SR ! e 8 00




ADDITIONS TO MINING TRANSITS. .

EXTENSION TRIPOD.

Legs to shorten to one-half usual length. Twd clamp serews lo each leg.
The clamping arrangement superior and firmer to those heretofore made.

This form of iripod has been made by us for thirty-five years, and has given
most general satisfaction, The change in clamping arrangement, lately made,
adds to its efficiency.

Tripod, to accompany instrument in place of regular tripod, extra, $20 00
Single extension leg to tripod, in place of regular log, 7 00
25 00

Full extension tripod, in addition to regular one on instrument,

HALF LENGTH TRIPOD.

The usual tripod legs are halved and screwed together firmly in centre,

When lower half is unserewed, the upper presents a sharp
od, and is firmer when at full
tting instrument on irregular

pointed steel shoe.

The tripod is not so heavy as extension trip
length; but is not as convenient, perhaps, in se

ground.

Full tripod, in place of regular tripod, extra, $12 00
Full tripod, in addition to regular tripod, . 5 00
REFLECTOR PLATE.

$4 00

golid silver, to altuch to object glass to illuminate cross web, .

MINING LAMP AND PLUMMET.*

GERMAN STYLE.

This plummet is made large; with upper part hollow, to receive oil and form

lamp. It is suspended direetly to sides, or by & gimbel ring, und bung from &

point in the roof of the mines. The sight is taken to centre of flnme.

$13 00

Single lamp, packed neatly in box, .
25

Two lamps, packed in box,

* We believe the first of thesé latny x
B. Cove, M. E,, from drawings furnished by hin.
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.4 in this epuntry were mado by us, for Eckle:

-
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MINING TRIPOD LAMP.

This arrangement, lately designed by us, consists of a small tripod, with
‘ghifting movement, carrying a lamp, to which a plummet is attached. This lamp
is set directly over point, and can be clamped there, the legs of tripod preventing
any more shifting than in instrument.

Single tripod, i o ol < . : i { . 1222700
Double ¢ 5 . - . A : - . . . . 40 00
With altachment to place s slit tangent in position, with lamp behind

to illuminate opening, extra, each, 3 . - - g - 5 CO

MINING LAMP HOLDER.

‘Similar to the German, by means of which the lamp can be so placed as

to illuminate graduations in & convenient manner, : - . %16 00

DOUBLE MINING TRIPOD.

The tripods have attachments whereby the instrument and lamp, or illumi-
nated slit target, are exchangeable, so that in sighting forward the target is
placed in proper position, the instrument taken from triped and moved into
forward tripod, while lamp target is substituted on one left by instrument.

Price, ’ : . . $12 00 to $30 00.

MINING ROD AND TARGET
1s our ordinary slide rod reduced in length to either 3, 4 or 5 feet, with slide
to open b, T or 9 feet.

The principal difference is in target, along the cenire of which we cut a slit.
The clamp is held behind target, and the eross wire readily subdivides this,
£16 00

We believe the arrangement advantageons in ordinary rods, making a much

‘better objeet to sight at when rod is between sun and instrument than the
atsual lines.

MINING LAMPS, for Engineer’s use in Mines.

“We now* make these lamps of zine, which keeps cool longer than copper, $1 50.

+ At suggestion of T. McNalr, Esq., Mining Engineer, Leliigh Valley R. K. Co.




No. 17.

SURVEYOR'S TRANSIT.

Weight, . ‘ : ; E - : : . 16 1bs.
Power of telescope, 18.

We have endeavored in this to supply an instrument of first class workman-
ghip, in which the needle readings can be ehecked by graduations of plate,
which shall have a fine telescope, and shall not be readily placed out of repair.

The telescope plates, standards, needle and levelling serews are same as om
our No. 4 Transit; the tripod is somewhat lighter,

There is but one centre, flat conieal, and while this is not as convenient tos
read angle with plates, it secures the instrument withstanding rougher usage.

b4

—
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Needle, 5 inches.
Tangent to plates,

Outside vernier, reading minutes, . A g : . . $130 00

Extra:
Level, with opposing screws to telescope, . . . . = $22 00
12 00

Vertieal are, i i ¥ i
Variation plate for needle, . . : s : : : 5 10 00

The bozes are furnished with plummel, reading glass, levers, &e.

VARIATION TRANSIT.

T e R e SR R SR T
Pawer of telescope, 18.

Consists of instrument similar to the Surveyor’s Transit, except that it has
not the plate for reading horizontal angles, but in its place one for laying off

variation of needle.
The tripod is made somewhat lighter, and frequently furnished with compound

ball and socket, aund levelling screws similar to Solar Compass.

Needle, 5 inches.
Qutside vernier for variation, . r . 2 /i 5 . . $105 00

BURTS SOLAR COMPASS.

This beautiful instrument, unguestionably the grealest invention in nature of
instruments, deserves to be more widely known and more properly appreciated.
The mineral deposits, with their local magnetic attractiong, of the Lake Superior
country, where it was found impossible to survey the government lands by any
known method, the expense of which would not forbid its use, gave rise fo the
invention of Solar by Burt.

Since ils first introduction it has been the only instrument allowed in running
the lines on government public land surveys, the use of other instruments being
confined to sub-divisions of Solar work.

The principle cousists in a practical scientific applieation of the principles
which govern the motion of the sun, that when instrument is placed in adjust-
ment, and the sun's image brought to & certain place, the instrument must
necessarily be in the meridian. This is indicated by zeros of horizontal plates,
and any other angle can be read off by graduated plates.

Solar work can only be performed in clear weather; the instrument is, how-
ever, furnished with needle and graduated plates.
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As first made the Solar was without tangent serews, and with an ordinary ball
and socket motion being made, in accordance with Mr. Burt's judgment, as
simple as possible for use in the wooded brush country where the government
surveys were then made. BSince then, and with progress of surveys into more
open country, the tangent screws and the transit tripod have been added.

When weather is elear the Solur Compass works with much greater rapidity
than either compass or transit. With ordinary care, and instrument in adjust-
ment, its result should not vary in rapid work more than from one to two
minutes from correct line, a result unattainable in the ordinary compass, and
requiring careful work to ensure in long continued lines with transit.

The original manufacturers of the Solar Compass, our forms of solar construction
a8 designed by us, in consultation with the inventor, have stood the test of thirty
years. No maferial change in shape or proportions have been made by the
manufacturers who have attempted this work.

In these, as in our engineering instruments, we find instances where some after
30 years service are doing good work.

By a late improvement in the method of adjustment, we Lave secured greater
accuracy than heretofore,

We make either transit tripod, which is most steady, or compound ball and
socket, which works more speedily.

The method adopted of attaching telescope in line of centre of compass seems
to meei more approval than any other. The telescopes are generally inverting,
to secure a shorter telescope. We have lutely succeeded in producing an erect
telescope, light, and of good power and field.

All graduations on silver.
Tangent to plates, declination and lafitude ares, and needle box for variation.

All ares reading minutes, . . : i - : 3 x . 3260 00
With telescope (detachable) and sights, . ; : : : g 280 00
Graduations on ares to 20 or 30 seconds, extra, . - ! 20 00
Solar, large size, declination and latitade aves mchc“n 1.Jaus readings ;
20 or 30 seconds, plain, . ; 2 : : : : - S00 00
With telescope, . : ‘ ; : : 3 . . . 330 00

SOLAR TRANSIT.

Our Solar Transit is simply the Solar Compass with telescope, as above,
Of the various attempts to adapt solar work to ordinary transit, we have as
yet seen none we consider capuble of good work.

COMPASSES

Price, 4 5 : . ¥ 4 F $18 00.

v York Level Rod, Best Pattern, . |

TRANSIT SIGHT POLES,

of well seasoned ash, octagonal, with long steel pointed shoes,
tion taken to ensure rod remaining straight. Pole divided into :
. red and white alternately.

8 feet, . ; ¥ . 3 = ~ $8 00
10 1 : - - . - ; 9 00

Sight Poles (not our make) one-half above prices.

The compasses are furnished with outkeeper cover, and either one circular or
{wo straight levels. The needles are made of selected steel, with greatest depth
vertical, 1o ensure a steadier motion than otherwise, and are of sufficient weight
and size to allow them to retain their magnetism, and prevent any little motion
of air from keeping them in & tremor, but not sufficient to bear too heavily upon
centre pin.

The faces of Compass, except in smaller sizes, are bronzed, to prevent reflec-
tion of sun's rays into the eyes. A small silvered ring under the end of needle
makes the end fully distinet, and answers the purpose of full silvered face.

Sights are graduated to read angles of inclination. They are made the usual
style of slit sights, unless hair ones are especially ordered. When desired, the
slits nre made wider to assist sight.

4 inch needle, 10 inch plate, plain, : 5 : . S . . $32 00
P R S U IR S BRI SR e 36 00
& ot ) £ 3 b ¢ Variation plate, . . . 5 60 00 =
5p w15« w R O e 55 00
6w g e s “ o Sl 6 TR U Mighan

Wiithout variation plate, $10 less.

Plare to read full circle, imlependent of needle, reading minutes, . 20 00
Plain tripod, ., . - : 4 : : : 9 00
Compound tripad, lwcllmg serews, slow motion to instrument enher
with or without ball, ., : . . . i : . 20 00
Jacob staff, heavy steel pointed shoe S : . - . 3 3 00
Chain pins, per set of 11, . : . . . 225
£ & s s sl Toaded 6 drop plum‘b 5 ; ‘ . . 6 00

& +  brass, as not to attract needle, ” : a = . 5 00
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which cter compass or transit. With ordinary care, and instrument in adrable.
The t1result should not vary in rapid work more than from one tcty snd
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Young’s Self-Reading Level Rod.

This rod, as introduced by us 22 years ago, is by its merits gradually super-
seding all other rods.

All the faces are recessed and painted clear white. The figures are stamped
deeply and then painted, so that they will not rub off. The feet ure painted
red, the tenths black. The latter figures are six hundredths in size, placed by
gnuge, generally over centre of tenth division, so that the top and bottom of
fizure indicutes exactly three bundredihs above or below. By this arrange-
ment it has been found the top and bottom form data by which on fair distances
the hundredth can, without confusion to the eye, easily be read. Placing them
central over divisions enables {he nearest tenth, for surface levels, to be more
ensily read. When preferred these figures can be placed with bottom on line.

The rod ia 7 feet long, and when readings are desired above this, it slides up
and forms a continuous self-reading rod to 12 feet.

The turget when used above 7 feet comes against a stop, so that the error
arising from this reading being wrong, or of being knocked from its correct
reading without discovery, 80 comion in all other rods, is avoided.

In addition to the self-reading characteristie, it is equally a Stipivg TarorT
Rob.

By combination of the two qualities the Engineer in enabled in target readings
to give the rodman the reading of rod to nearest hundredth at once, so that
exact reading may be obtained in one or two ghiftings, as well as to know
whether any error exceeding one or two hundredths has been made by rodman.

For rapidity of readings on surface levels, for checking the rodman on turning
points, and on more accurate readings, we believe it superior to all ather forms.
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Cross seotion and similar work on railroading can be performed with at least
twice the rapidity and with much greater certainty, besides relieving both the
instrument man and rodman of much exhausting irritating labor.

Lately we have introduced several improvements in the mountings, by whick
the rod is made more durable.

Price, g : . : A : . $18 00.

New York Level Rod, Best Pattern, . 81800

TRANSIT SIGHT POLES,

Made of well seasoned ash, octagonal, with long steel pointed shoes. Every
precaution taken to ensure rod remaining straight. Pole divided into feet, and
colored red and white alternately.

3 feet, : . 5 5 . : < £$8 00
{0 1 : 2 - : 5 E 5 9 00

Pine Sight Pole# (not our make) one-half above prices.

LOCK'S HAND LEVEL.

This little instrument, five inches long by one inch in diameter, intended for
reconnoissance, and numerous instances where approximate levels are desired,
is held in the hand, the reflected image of bubble brought over wire in tube,
and line of level carried out by the eye.

Price, German silver, in case, : : 3 $12 00
¢ Drass, = L : . . 11 00

IMPROVED HAND LEVEL. .

The ordinary Hand Level depends upon line of level being carried out by the
eye unassisted. We have added a telescopic arrangement, giving a power of
from four to six, the principal use of which {s to steady the sight. In a distance
of three hundred feet, the same mark can be repeatedly struck within two
inches. In addition, we place lines indicating ascending and descending grades,
go that an estimate of ascent or descent of country can be taken with it.

The instrument can be used simply holding it to eye; better by holding it
firmly against side of light rod.

For more accurate work, we make a light ball and socket, which can be fitted
on top of same,

The Improved Hand Level eannot be so readily used as the Plain one, ard
requires some practice for rapid observation,
German silver, in case, . . . : . $2000
Light ball sud socket; . ST i SEREE R 6 00
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SLOPE LEVELS.

MINING PATTERN.

‘Square. DPacked in strong wooden box.

4 inch square, . J . : : : . %10 00
(e R T L = P00

ENGINEER’S PATTERN.

Base 8 inches long, folds into box 2} inches wide, . : : L $15 0O

POCKET COMPASSES.

The usual small Pocket Compass is made so low priced as to be unreliable.
Tn ours, the needle, cap, centre pin, &c., are constructed with as much care as
the larger ones, and may be relied upon as far as their size permits, They are
such as we have especially made for a number of Mining Companies.

2} inch needle, folding sights, stops, ball and sockets, cover, graduated
to degrees, : s 5 : . - 5 $15 00
Same, 8} inch needle, with variation plate, > . . . . 20 00
Other sizes made to order,

PRISMATIC AZIMUTH
COMPASSES.

3ade in best manner, Needle Card of Alluminum, 3% inches, 5 . 926 00
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NYSTROM'S CALCULATOR.

Consists of a plate, on which are fixed two moveable arms, extending from
centre to periphery. On the plate are engraved a number of curved lines, in
suel form and divisions that, by their intersection with the arms, numbers are
reud and problems solved.

The arrangement for trigonometricnl caleulations is such that it i3 mnot
necessary to notice sine cosine langent, §¢., operating only by angles themselves,
expressed in degrees and minutes. This makes trigonometrical solutions so easy
that any one who understands simple arithmetic will be able to solve trigono-
metrical questions

Caleulations are performed by it almost instantly, no matter how complicated
they may be, while there is nothing intricate or difficult in its use.

All the caleulations in Nystrom's Mechanic's Companion were solved by this
instrument, the most severe test, perhaps, to which it could be submitted.

Attention of Engineers, Ship Builders, and all whose business requires exten-
sive caleulations, is called to this instrument.

Price, on (erman silver plate, . s = . $40 00
Box to pack in, . 5 - : > Z 00




Draughting Scales and Protractors.

The want of accurate Scales and Protractors being so seriously felt by the
Engineer and Architect, we have selected those scales and protractors of our
own make which we can recommend for accuracy.

The difficulty in use of scales is in obtaining sub-divisions fine enough for
sccurate messurements, and at same time not so fine as to confuse the eye.

The Parsons' scale is the only one we know which accomplishes this purpose,
and for uses outside the ordinary triangular wood gcule, the only one we know
of pessessing merit.

In protractors the most serious error lies in the centering. The most of the
usual forms of circular and semi-circular protractors cannot be relied upon to
cenire within ten to twenly minutes, while the difficulty of pricking off points
correetly is another objection.

The rolling parallel rule and paper protractor finds favor with many Engineers,
but there is difficulty in sub-dividing below 15 minutes.

In our opinion the Cleaver Protractor is one capable of greatest accuracy,
but for many purposes the steel blade protractor with adjustable head, as made
by us, especially when combined with steel or rubber edge, is most convenient
and rapid.

CLEAVER PROTRACTOR

Is considered the moat perfect Protractor in use. It consists of a equare frame,
gides made as perfectly at right angles as possible, carrying a vernier, and
working around & graduated circle. The graduated ecircle is fastened to the
paper by spring pins, which, by an arrangement, are all sprung down at once.
The vernier is adjustable, so that if in process of fastening, protractor springs
out of place, the vernier can be reset and placed accurately on line,

The lines are laid off by means of straight edge pressed against side, so that
& line can be produced of any length; & triangle being unsed to pass through
points.

Two (opposite) verniers are placed upon instrument to correot eccentricity.
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The protractor can be used, being placed on one end, on a board eight feet
long, without shifting, and when shifted can, by means of adjusling screws, be
placed exactly upon line.

It works, especially when many angles are wanted, with rapidity. Tt is used
almost exclusively in mining regions of Pennsylvania.

6% inch square, 4 inch circle, clamp and tangent, two double verniers,

graduations on silver, . : : 3 ; - ; s . %45 00

6% inch square, 5 inch circle, . 2 2 . : ; - ; 650 CO

0} i g s (L : ; : a ; < 5 . 8500
.\‘

THE ARM PROTRACTOR.

Our Semiciroular and Cirenlar Protractors are made with care! and may be
relied upon as superior to the Swiss—the quality of which has of late years not
only deteriorated but become very irregular, requiring much additional work
to perfect them.

DBy using the base of protractor in eonnection with straight edge on line, or
with the T square, pressing the protractor against edge, the errors of eccen-
tricity are also avoided. It works very much the same as the parallel rule and
protractor.

Semicirculsr protractor, German silver, horn centre, 8 inches diameter;

arm, & minutes, : : - . - . 3 F 3 . $14 00

8 inches diameter; arm, 1 minute, . S . 3 ¥ . : 17 50
10 #* ¢ 1 minute, . . : . 5 : . 2100
Whole circle protractor, 6 inches diameter ; arm, 8 minutes, . A 16 0D
" o i B o + 1 minute, . . 19 50

L £ L 10 # “ « 1 minute, . . 23 50
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SPRING ARM CIRCULAR PROTRACTOR.

The object is to prick off all the angles by means of two spring prickers on
opposite sides, at one setiing of protractor. All the angles are then concentric,
and the spring pricker removes the errors of hand manipulation.

The protractor is removed, and angles transferred by means of parallel rule,
or straight edge and triangle. It is attended with trouble of transferriug angles.

Full circle—German silver, 8 inches; two verniers, reading minutes;

{wo folding arms, with pricking points; tangent serew, adjust-

ment, &e., 5 : : ; : s $80 00
With double arms in place of pricking points, . . - . . 85 00

STEEL BLADE PROTRACTOR.
SHIFTING HEAD.

This form is used on drawing boards, the edge of protractor resting ng-ninst.
edge of board, and the steel blade carrying vernier arm—being moveable to auy
angle. While edge of board remains straight, this forms a rapid and compara-
tively accurate method of protracting. Our heads are made larger than usual,
8o that any irregularity in edges of board will have Jess effect.

The accuracy of the work is much increased if an extra steel straight edge
is fastened along edge of board, so the head of protractor will work upon this
edge. These straight edges are then readily fastened to the board with screws.

Protractor & inches diameter, 30 inches blade, . i . s . $20 00
i 6 i 13 40 e it i : ~ : 22 10
The verniers read 3 minutes—graduated to read single minutes, extra, 8 00

PARALLEL RULE AND PROTRACTOR.

In using this, base or meridian lines are placed nerosa paper at convenient
distances, & straight edge is placed on them, the parailel rule “ressed against
the straight edge, und ics angle .auid off on the vernier, The paralie. ruls
allows bringing the arm of protrac.or directly over point,

The advantage ‘s thai the ungles are measured from a base line, and the

errors of centering ure avoided,

Rule, 14 inches; protractor, 8 inches; arm, 10 inches; vernicr reading

L d
1
ch
=
=]

minuies, . . e

(=]
(w2 ]
<

Packed in case, exira, 2 - . = .

65

e T

PARSONS’ PATENT VERNIER SCALE.

By this beautiful little arrangement vernier readings can be applied with as
much facility to straight line measurements as they can to angular measurements
by the transit. No graduations appear on the general divisions practically finer
than the tenth of an inch, while readings can be made to hundredths, or, if
desired, to the four-hundredths of an inch.

The edge of the German silver scale is graduated, and & moveable vernier

placed upon the top, by means of which the initial point is moved any distance
desired.

12 inches long, German silver, graduated on two edges, reading any
scales desired, ; - 2 . ! ; : : . $15 00

ROLLING PARALLEL RULE.

Edges bevelled either in the same or in contrary directions. Two inches wide.

EydnokesJongy © 0T Ly R aleel BEEEN . S i RS S
R AR VT PR e R S L R R T R S T 15 00
18 « wE el S SO i S S e R e

Morocco or wooden cases, v = 276

POCKET SEXTANTS.

Brass, with cover, which unscrews and forms handle to hold instrument ;
telescope, reading glass, rack and pinion movement, eapable of measuring ungles
accurately.

Price, ; - . . . g 4 $50 00
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CHAINS AND TAPES.

ENGINEER’S CHAIN TAPE.

Years of experience in the use of steel wire tape has convinced us of their
-great utility in measurements of bridge work, foundations, crossings, &ec., ond
in all cases where more accurate measures {han can be produced with chain are
desired. The ususl Chesterman tape is too chort and too wide, affected too
much by the wind, and too liable to break to AnSWEE general purposes.

The chain tape is capable of much more general use in surveys of all character,
and especially in {he rough preliminary and location of Railrosd work. The
inereased accuracy of results, especially in meapsurements on curves, has been
4 surprige to Engineers using them; the one beneficial result of closer agrecment
in measurements, pefore and after construction, is alone sufficient to recommend
them.

As made by us, they are thicker and Darrower than the ordinary gleel tape.
The marks are p‘ln.ced to read in & manner somewhat gimilar to & chain, snd
ordinarily ne division finer than a foot is placed upon them,

For city work finer graduations are sometimes placed, though we would advise,
in preference, the use of ordinary foot rule for subdivisions.

Where subdivisions of foot to inches or tenths are desired, for lengths of 100
feet or under, it is advisable to use the Chesterman or Paine tape, our object in
the chain tape being to furnish one that will stand rougher usage, 88 well a8 one
that can be used for longer distances.

Qur chain tapes are marked by United States Standard, made by us and com-
pared at Office of Weights and Measures, at Washington, and the temperature
at whieh they are compared stamped upon them, and means of adjustment for
temperature, for whole lengths, furnished if desired.

They can be made of any length from B0 to 1000 feet or more.

The tape can be conveniently wound up by making & single turn at one end,
and tying this end and the coil tightly together so they cannot slip, and then
coiling up by hand. We however gend an improved reel, which, when not in
use, can be folded and earried in the pocket.

An ordinary chain handle, slit so 88 to catch in any part of the chain instantly,
s used for stretching for short distances.

We do not place the temperature adjustment on chain unless ordered. These
pdjustments, a8 usually made, only correct for entire lengths, and leave inter-
mediate lengths in error, especially in measuring for short distances from
.corrected end. It is preferable to eorrect by caleulation.®

Bpring balances are not added, as we consider them pources of inaccuracy.
“The tape is so light that a moderate force will always straighten it, so that no

*The ex;r:rnna'non for each lineal foot for 19 i 000072 of an inch.

A oo 1t, Tape expands, for each 10°, one inch in 1,400 feet.
The Lemperature of test belng stamped on our Lupes, the correction can be madse,

A —

50 feet, tenths or inches,

48 feet, tenths vr inches,

correciness, The temperature at which they are teated is
them by us.
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ordin { i i

= : m;y i‘ur:;e that ean .be applied will cause any difference, and if should al

m (l? sirained. The weight of dirt adhering to the tape, and accident l“‘“’"’?ﬂ
- o :
ediate supports, affect aceuracy when the spring balance is used e

$13 00
T 50

100 feet tnpes, ked i i i
i : pes ul..nr ed, f:'ham style, in feet, with reel,

1] i i

Reduced Price List

e s

CHESTERMAN TAPES.

METALLIC.

$38 00
d 30
8 75
4 75

i | i
i i

i i i

STEEL.

$6 26
8 50
11 00
12 50
16 00

i ik [

i ‘e 0

The back is marked in perches and links,
These tapes, as sold by us, are examined and stamped by us to testify their

also stamped upon

The permanent attachment of the box to these tapes being frequently a cause

of breakage, and a great inconvenience in moving them around, we have devised
an arrangement by which they con be detached from bo :

- : d
ring aitached thereto, .

. . . . . $2 50
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THE PAINE PATENT STEEL TAPE

1s & narrow ribbon tape, occupying a larger box than the Chesterman, not so
highly tempered, nor go liable to break.

It occupies an intermediate place between the Chesterman and our Engineer's
chain tape.

Each foot is graduated into inches and eighths.

The tape is deluchable from box.

50 feet, . i ; . ; RN . . ; . . . $8 00
G6 s . 5 - . . s 5 . : g - : 10 00
T AL S ! . i : ; - ; : 5 5 . « 1208
100 : g ; . 3 : - ; - . . . 15 00
Detachable co'mpensatory handles, graduated for variations of tempera-

ture, per pair, . o ; . 8560

Measures, without cases, graduated, 10 cents per foot.

EDDY & CO’S TAPES.—Leather Cases.

50 feet, Metallio, : : 2 50 Linen Cord, Enameled, : $2 00
066G e i i 5 2 3 00 0 i (1] 2 2 95
76 s “ . ' 3 50 I i“ (1 ; 2 b0
100 ¢« SRS L T SR “ i e 86
Steel wire alone is used in manufacture of our chains.
ENGINEER’'S.

50 feet, No. 7 wire, oval links, . ; : : 5 . : . %6 o0
0 B W 8 L ¥ 3 o . . . . b 0O
100 & L e “ L 3 L b i F . . 960
100 i Wi 3 ie (2 . 5 . . . . . 9 Q0
50 SR i brazed, . : . . - . 800
100 ¢ 0% 12 i it b . . . . . . 15 00
SURVEYOR’S.

2 pole, No. 7 wire, ovallinks, . i ; : ; $4 75
g o Ww B i . . = - 4 25
4 [T “ 7 00
4 o o B s i i 8 25
9w 6192w i brazed, . 3 5 - % 8 (0
4 & ]2 e " . . . . - . . 14 00

CHAIN PINS.—See page 67.

[nvention and Introduction of Engineer's Transit,

The first Transit instrument was made during year 1831, It was a long stride
in the improvement of Engineering instruments; and that it should to-day retain
its almost identical first form, proves the value of its introduction and the good

.judgment of the inventor.

The English Theodolite, capable of performing the same work, found, if we are
to credit the traditions of earlier members of the Engineering profession, but
little favor with the American Engineers. Its workings were slow and incon-
venient. Few cared to trust the prolongation of a straight line by reversing the
Theodolite on its centre, and trusting to the vernier readings; and as few fancied
the trouble of reversing telescope on its Y bearings, “*end for end.” Forgetful-
ness in fastening of elips resulted in fall of telescope, while if clips were too tight
there was the danger of shifting the instrument in fastening, or if too loose the
telescope rattled. Such were some of the discomforts attending use of the Theo-
dolite, an instrument well fitted for many purposes, and whose peculiar merits

:gtill cause many of our English brethren to cling to its use.

From the Theodolite the change was to the Magnetic Compass. This, in its
simplest form, or in its modified form made to read full circle angles independent
of needle, was high in favor with many, especially those Surveyors who, from
their local knowledge, (and some with naught besides,) were selected to “run’
the preliminary lines of railroads. By dint of labor, these Surveyors mastered
the intricacies of the vernier, but could never be brought io doubt the superior
virtues of compass-sights in seeing past a tree or other obstruction. With the
Transit the tree had to come down; they would not undertake to say the staff on
other side of tree was in line of cross weh, but were sure they could make it
st just right” with the line of sights. Nevertheless, though frequently doing close
work, the needle would play pranks that produced much trouble; and though to
be commended for speed on the preliminary, was rather too uncertain for location.

In the year 1831, the first Transit was made by William J. Young. It was
graduated to read by vernier to 3 minutes, it being in early days a favorite idea
of inventor that graduations of 3 minutes could be easily read to one minute, and
was less perplexing to use. The instrument had an out-keeper for tallying the
outs of the chain, and a universal or round level. The needle was about 6 inches;
the telescope O inches, of low power. The standards were of almost identical
paltern now used by some makers. The centre between plaies was of flat style,
vernier on inside of needle ring, and the plates moved upon each other by rack and

NOTE.—Wa are desirons of obtaining the first Transit made, or the oldest
existing Transit, and offer in exchange for same, & first-class new Instrument,
Parties having instruments which they suppose may be the oldest, will confer a
favor by addressing us,
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pinion. The plates and telescope detached from tripod, fastened, we believe,.
when attached, by a snap-dragon, as in later instruments.

For whom the first Transit was made, the records, as far as we can find them,
do not positively show; as well us it can be gathered from them, and from other
data, the first one was used on the State works of Pennsylvania, but whether on
the Mountain Division or on the Inclined Plane of Columbia R. R., is uncertain.

The distinguished Engineers of the Baltimore and Ohio R. R. also claim the
use of the first Transit; and as illustrative of their belief, we append the fol-
lowing extract from RAILROAD JOURNAL of December, 1855

‘. The Transit is now in common use in this country, and is a comparatively
cheap instrument. Such, however, is not the case in Europe. In England, the
old mode is still in vogue, to & great extent, of laying out curves with the use of
Ordinates; we are not sure, indeed, that any other course is not an exception.”

Some years since, Mr. Charles P. Manning, an accomplished American Engi-
neer,—mnow the efficient Chief of the Alexandria, Loudoun and Hampshire Rail-
road,—went to Ireland, and on the Limerick and Waterford Railway, initisted
the method, so common in thig country, of Isying out curves with the Transit.”

«The first instrument of this name was made by Mr. Willinm J. Young, the
accomplished Mathematical Insirument Maker, of Philadelphia, for the Baltimore
and Ohio Railroad Company, the Engineers of which made the first suggestions
modifying the old Theodolite. We have in times past used this instrument, which

is much like those made &t the present time by the same manufacturer, and is, if”

we are not mistaken, still in the field.”

«Qince then, Transits have been little improved, but have been changed in the
wrong direction, They are generally much heavier than formerly, containing a8
much brass and mahogany as one man can well stand under. This great weight
is not only useless, but dangerous. Heavy instruments are much more liable than
light ones to get out of adjustment on transportation—even in the ordinary field
gervice.
clumsy tripods and large plates, they expose a greater area to the brecze. If the
feet of the tripod be firmly planted, the instrument is rarely disturbed by the wind.

Besides this, o heavy instrument is muech more liable to danger from accident in:

a rough country.”

And the following, from same Journal of January 5, 1866 :
THE FIRST TRANSIT COMPASS.

«Tn our issue of the 15th of December, 1855, in noticing the field book of
C. E. Crass, C. ., we took occasion to stale some faets concerning the first Transit
Compass, an instrument made by Young, of Philadelphia. We have since then
received an interesting letter from Mr. Charles P. Manning, whom we mentioned
as having initiated in Irelund the American method of laying out curves. M.
Manning disclaims the honor in favor of * Richard B. Osborne, Esq., an Engincer
who received his professional education in the service of the Reading Railroad
Company, under Messrs. Moncure and Wirt Robinson (where he finally occupied
the responsible position of Chief of the Engineer Department, during the early
gtruggles of that Corporation, in ils competition with its rival, the Schuylkil
Navigation Company), and from which road he went to Ireland, and took charge

of the location and construction of the

They are not a whit steadier in the wind; being generally made with

Waterford and Limerick Railway in 1846."
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“Mr. Manning says further: 'I obtained from Mr, Young, and gent to Ireland
probably, the first Transit Compass ever known in that country or in England l
and soon afterwards joined Mr, Osborne as his Principal Assistant, for thi ur:
pose of aiding him in the effectual introduction, at least upon that road ofptha
American system of location and construction.’ : :

**We were familiar with these facts when we made the statement which Mr
Manning dcsirfzs corrected. But our object was not so much to mention the part :
to whom the eredit of introduction was dt;e, as to state a few facts i|:n|:aed.i|1.te]y
f:onnecled with the history of the instrument. Mr, Oshorne introduced thi
instrument into Ireland, Mr. Manning initiated its use among the junior assistants

*“¢Mr. Osborne was the first fo construct an Iron Bridge upon the plan oi.’
Howe's Patent Truss—several of which he put upon the W. & L. Railway; and
I believe, he also built and placed upon the same road, the first eight—wh‘eeled’
double-truck passenger and freight cars (American plan) that were ever used i::
Great Britain’

“Mr. Manning gives us a very entertaining sketch of the history of that first
Transit, made by Young, of which we remarked that we had in times past
made use,

“‘Twenty and odd years ago—when & mere hoy—I saw that instrument upon
a lawyer's table, and afterwards in a court-room—a dumb wiiness in behalf of
the patentee. Nineteen years ago, afler considerable service in tracing the
centre line of the Washington Branch of the B. & 0. R. R., it was used in making:
surveys for the extension of the last named road, westward from Harper's Ferry
and your humble servant carried and used it at that time in Washington Coumyr
Maryland, and in Ohio County, Virginia. i

¢*+In the last seven years the instrument accompanied me as a duplicate, and
was occasionally used upon the location and construction of the B, & 0. IE. R
through the wilderness, west of Cumberland, and now rests upon its laurels i.:;
the office of the Baltimore and Ohio R. R. Co. in Baltimore.

0+ It was instrumental in setting the first peg that was driven for the éxtension
of the B. & O. R. R. west of Harper's Ferry; and it was ‘hard by,’ and able to -
do duty, when the last peg was set for completing the track of ti;.at road upon
the banks of the Ohio river.

‘+In all material points Mr. Young has never been able to improve upon this
original work of his hand, but in some of its minor parts he has effected desirable
changes—such as the tangent serews connected with the clamp of the tripod—the
substitution of a clamp and tangent screw for the old rack and pinion movement
of the two compass plates—the subdivision of degrees into minutes, by an
improved graduation of the vernier, &c., &ec. l

‘¢ «The original instrument had an index for eounting the number of detiections.
made at one sitting ; also a smull bubble upon the exterior of the telescope, for
the purpose of defining a horizontal line, without resorting to the aid of its com-
pauion, the ordinary Level,—but these superfluities were soon thrown aside; and
e of fts peculiar features was, and is, a Vernier, graduated only to ‘three.
minntes.” "

Mr. Manning but expresses the faets when be says, that in all material points
but little change Las taken place. The changes that have taken place, have been
tthose called for by peculiar circumstances—modifications, whiclh, while retuining
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the characteristics of the Transit, have approached more nearly to the peculi-
arities of the Theodolite. Transits in after years became divided into the two
distinot classes, FLoT CENTRE, as first introduced, and Loxa CENTRE, with centres
as previously used on Theodolite; but it was not for many years that the long
centre—for acourate work the best construction—became other than the excep-
tion. Tt now is the rule, and the flat centre the exception.

Engineers of the present day, unaware of the actual difference in these two
giyles, and unacquainted with the circumstances of early introduction of instru-
ment, are apt to treat the flat centre with & disrespect it is far from deserving.

For the same strength, the flat centres are far the lightest. Saysan experienced
and competent Engineer to us, within the few days past, ** The first requisite of
a Traneit is lightness and portability.” Judged by these requisites, the Flat
centre is the instrument of to-day. DBut he spoke for his own peculiar branch—
railways; and while we are by no means ready to endorse this opinion, we have
no hesitation in saying that the circumstances existing at the time of first use of
Transit were such, that had the instrument been constructed with the long centre,
its usefulness and general introduection would have been very much retarded.
The great peculiarity of the first made Transits was their ability to stand hard
usage, and non-liability to get out of order under ordinary usage. The centre is
o brond metal plate—thick, which it is impossible to bend, or injure in any man-
ner, except by wear; the plates were thick, not easily bent, and the spring
vernier, in case of bending of plates, followed their motions and allowed the
readings to be made sufficiently accurate to continue work. The rack and pinion
had uothing that could break, while the tangents, as then constructed, were
cqually simple. If the standards, by a fall, were bent so that the telescope would
not revolve in a vertical plane, the construction was such, that with the nxe as a
screw driver, the standards could be loosened, and a piece of paper inserted to
correct them.

In fact, the opinion of the writer, with means of observation, and the use of
such an instrument, is: That a flat centred Tranasit, rack and pinion, and spring
vernier, cannot be made totally useless by any accident short of absolute breakage
af parts.

Not so, however, with the long centre. There, the least injury to centres or
plates ends the usefulness of the instrument for its work, and it can stand com-
paratively litile rough usage without receiving this injury.

Of the good judgment of the first form of construction, the length of time that
many of them have been in use—for some ara gtill doing duty—is the hest of
evidence. Twenty-five years ago, as rodman, we followed and worked with & flat
centre Transit, that to us then locked old enough to retire upon its laurels. Bo
constant had been ils use, that its corners, of hard hammered brass, the edges of
its standards, and other parts, had then been rounded in earrying ngainst eloth-
ing. Ten years afterwards we followed beliind it, on the location of oue of our
main lines scross the mountains, where, for a long time, it had been the =ole
available instrument; and one year ngo it was in the slop for repairs, the owner
still believing that for Railway work it hud no superior. This instrument was
light, weighing between fifteen and sixteen 1bs, ; had seen at least 40 years'
service, large part of the time in the hands of Assistants, and in rough, wooded
country. We doubt the possibility of a long centred instrument leading an
equally long life.
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While in charge of some Railway works, we kept in office, where there were

.several Assiatants, both styles of instruments, and the Assistant’'s choice, in all
.gases, was for the flat centre,

1t is not our intention to argue any superiority in the first form of Tramnsit. It
is not the equal, for accuracy and smoothness of motion, of the long centre. Its
day of universal application has passed, and its field of usefulness narrowed ; but
it yet. has its field, and the Engineer will do well in making selections to give it
fair considerations. Our desire is simply to do it justice, and to offer for it a
slight defence to our younger Engineers, who, having never seen or used it, can
know but little of its faults or merits. L

In the Transit’s early days, no Express, on ecall, drove to the door, receipted
for the boxes, and relieved all anxiety, no matter how many.thousand miles away,
nor what obscure point was the destination. Instead of this, they had in many
cases to be consigned to the top of the stage, or to the Connestoga wagon, unless
the destination was near the coast, when the sea became the best route. Thus
we find the following extracts, looking at random into the books of shipment:

1838, Aug. 18. Sent, per ship Chester, to F. Beaumont, Natchez,
eare of Florchell & Co., New Orleans.

1833. Aug. 18. Sent, per brig Mohawk, to Doston, to W. G, Neil,
for Boston and Providence R. R.

There is no difficulty in understanding why the call was for & Transit that
nothing much short of entire annihilation would render necessary to send back,
over its slow, long and uncertain journey, for repairs.

The spread of Internal Improyements in this couniry had, at this time, fairly
commenced, and with it the demand for the new instrument increased rapidly.
So great was this increase, and so much did it outgrow the facilities of manufac-
ture, that the inventor was compelled to send to England an order to have the
greater part of a limited number of transits made. This was in 1885, and these
were the first Transits, or parts of Transits, made in England. About three

.dozen were thus obtained, the more particular parts being made here. They

proved far from remunerative ; some few were passable, others more troublesome,
requiring alterations and repairs; while a fatal fault to a needle instrument, iron
in the metal, was found to exist in nearly a dozen.

Of the latter, most were broken up; several remained in the establishment, in
an unfinished condition, until recently, one of the last being taken to adorn the
monument of a Civil Engineer, in Laurel Hill Cemetery, Philadelphia.

The earlier manufacture of the Transit instrument was, for want of con-
veniences, attended with many difficulties. The art of Graduation had as yet
made but little progress, and the introduction of the Transit ealled for nearer
approach to perfection. The first Graduating machines were extremely primi-
tive, consisting simply of & circular plate of about 18 inches diameter, upon which
degrees and half degrees were marked off, either by mechanical sub-divisions, or
from a similar plate. The one in the establishment of W. J. Young, bears the
name of Apams, Maker, Loxvox, and consists of such a plate as we have deseribed.

Such were the means of graduation in 1820. Mr. Young started, a8 soon as he
commenced business, {he construetion of an engine of 24 inches diameter, worked
by the endless screw and treadle; and shortly after introduction of Transit com-
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menced another of 26 inches diameter, for finer work, in which a new and
important prineiple of construction for these engines wag introduced. A few
years afterwards, this same machine was rendered Automatic, and is yct doing
active duty, second to none outside of the establishment for accuracy. About the
same time, Mr. Edmund Draper constructed a graduating engine, which, amongst
those acquainted with it, has a high reputation for accuracy.

The completion of the large 48 inch Graduating Engine, by W.J. Young, which
he intended to be the perfect engine of the world, completed a line of Graduating
Engines, which, for completeness of range, is certainly not equalled here, per-
haps not in any establishment in Europe.

As Transits advanced to perfection, these advances in graduation became
necessary. That they were not made at once, but were the result of almost a life
of thought, work and patience, and source of expense, is evident from the fact,
that from the year 1821 to 1860, or but 10 years before his death, W. J. Young
was almost constantly engaged upon the making or perfection of these engines.
| Another serious difficulty arose from want of opticians of ability. The first
glasses used were imported principally from England. With the slow communi-
cation across ocean ai that period, it was long before an order given could be
received ; and the purchase of all glasses to be found here, of proper size and
foeal length, furnished but a short supply. What was more troublesome, was
the next supply differed in size and length from the last. When an inquiry for o
larger instrument, or one of different gonstruction, came, the question which
determined the practicability of its manufacture, was the capability of making
the telescope.

About 1849, an optician named Worth, commenced in New York the manu-
facture of glasses of telescopes for Engineers’ Instruments, and they proving so
much better than those otherwise obtainable, the writer of this was sent to learn,.
under Worth’s instructions, the optical art. Before long, arrangements were
made, Mr. Young purchased the tools and machinery, and it was removed to
Philadelphia, along with the workmen, and connected with his establishment,
with which it continued connected for many years, until, from increasing business,
the tax on personal attention became too onerous; the tools and machinery were
retained, and Mr. Worth placed in position to start for himself. From the optical
department, as carried on during this period, came the majority of those now
engaged in the manufacture of glasses for Engineering instruments. 1t gave the
impetus which established the business permanently in this country. Fitz, of
New York, and one or two others, had been quite successful in making the larger
glasses for Asironomical Telescopes, but we believe had not turned their attention
to the others.

The Transit instrument having thus been brought nearer perfection, in
graduation and opticaloperfarmance, received but few more changes in construc-
tion, The decimal graduation of vernier, suggested ut an early day, by 8. W.
Mifiiin, C. E., proved great advantage in the turning off deflection angles for
eurves, and was adopted by many, notably by the Engineers of Pennsylvania
R. R., all of whose instruments were graduated in that manner.

The loose vernier and are, for vertical angles, applied by the writer, about year
1850, was an improvement over the much liable 1o be injured full cirele.

The Shifting Staff-head, patented by W.J. Young, in 1858, was another of
those little improvements which incresse the value of instrument much.
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The many varied uses to which, from progress of science in this country, the
instrument has been oalled, has brought forth instruments of greater delicacy
and different constructions, until, to-day, the finest Transit of the conscientious
instrument maker is & splendid instrument, not surpassed in its performances by
the production of any other country.

Of later minor improvements, some beneficial, some the exploded bumbugs of
by-gone days, we are not now to speak. The profession have other, perhaps less
partial means of discovering them. Our desire ia simply to keep from oblivien,
the dates and circumstances of introduction of the instrument which has played
go important & part in the ever memorable forty-five years of American Railroad
construction, and which might, perhaps, be lost in the whirl which has been
erowding the Railroad mind ever forward, leave it no time to look back to the
earlier laborers.




ASTRONOMICAL INSTRUMENTS.

We are prepared to manujfacture Astronomical
Instruments of all classes and sizes. Being the
only ones in this country who have attempted the
production of finer mechanical work of this class,
we would request attention of colleges, other insti-
tutions and private parties to our facilities. The
worlk produced by ws in its mechanical execution
will be guaranteed equal to the best European
work.

Tnstruments with circles as larde as 44 inches
can be graduated on our Engines. We have
already through the country, Transit and
Meridian circles randing from 26 to 40 inches

diameter of circle.

PART I1I.

DRAUGHTING INSTRUMENTS

ARD

Engineer’s Stationery.

Few of the articles in this part of the catalogue are of our ewn manufacture.
They are mostly imported, and require a careful selection, examination and
overhauling to insure good articles. We make the best seleetion possible, and by
a careful examination and correction insure many of the articles reaching our

friends in an improved condition.

Of draughting instruments, the Swiss are the best, a3 they are more uniform in
quality, and of a more general better finish.

I'l‘he pattern known as Alteneder Patent, the invention of Mr. Alieneder, of
Thiladelphia, but whieh are made abroad, and included amongst the Swiss instru-
ménts, can be recommended as supenor to the others.

The first-class German instruments are, however, generally nslmfnclory

To the Engineer desiring firsi-class case of draughting instruments, we would
advise selection of his own, the prices of boxes and instruments given in list

enabling him Lo determine cost.

We have included a few cases of brass instruments, but would earnesily advise,
wherever possible, the purchase of German silver. Tle brass ones may answer
some purposes, but for most work will prove unsatisfactory, their price is such

as to prohibit o good quality. For this reason we Lave lim'ted our list.

Our experience in the use of all articles of stationery, enables us to seléct them

> & i
with more judgment than usual. i

Any desired article, not in following list, will be furnished at current prices.
T T
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S8WISS TLSTRUNMENTS.

EXTRA FINE

Swiss Mathematical Instruments. ;

GERMAN SILVER.

516 518 520 522 524
No.
H16. Dividers, (4 inches, Joint in each leg, with Pen, Pencil, Needle
Points and Lengthening Bar, : . $9 00
H18. £k £ Joint in each leg, with Pen, Pencil, Needle
Puints, Lengthening Bar and Dotting Pen, 11 50
500 506 612 510 514 520, L 3} inches, Joint in each leg, fixed Needle Points, 5 3 60
522, a5 yE A% i L v and Pen, 4 256
No. - { 524, “ u“ “ RN “ «  gnd Pencil, 4 25
500. Dividers, plain, 4 to 44 inches, . . L : . $2 00 526. Pocket Dividers, b inches, plair, with Metal sheath to protect points, 8 00
502, i “  bilobp ¢f : . . . 2 50
504. “ 6 “ : ; : : 2 75
506. L hair-spring, 4 to 4§ inches, . i . 3 00
508. o &t Stoh £f . . . 3 25 |’
510. £ 4 inches, with Spring and Set Screw, Needle Point, I'encil
Point, and two Pen Points, Ivory Handle, . 8 560 ; :
B12. o 8} to 4 inches, with Pen, Pencil and Needle Points, 6 25 528. Wholes and Halves, or Bi-secting Dividers, 74 inches, : i 4 25
i i i i 530. Spring Bow Pen, German Silver, . : . 2 80
514, “ 5} to 6} inches, with Pen, Pencil, Needle Points and s £ > % = itk Panstl soint . f 57
Lengthening Bar, . * . 3 : 859 534, Steel Spacing Dividers, 4} inches, plain Ivory Handle, . 3 25

71 2% 72
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SWISS INSTRUMENTS.
P
No.
566, Universal Pillar Compasses, or Pocket Bet of Instruments, with
- Points to turn, . . : 3 . . . %9 50
668. Universal Pillar Compasses, or Pocket Set of Instruments, with
Points to change, i . - - b . 8 50
560, Universal Pillar Compasses, or Pocket Set of Instruments, with
Poinis to change, and Handle to Bow Pen and Pencil, so each
cun be used as small instruments, - - . . 10 00
536 538 540 542 544 846
No,
536. Spring Steel Spacing Dividers, plain, 3} ins., Ivory Handle, . $17
i £s i w“ i i “i . :
538. Pen, 22 562
[ s i 1 i 13 W i + 2; . - " -
il T, o 562. Drawing Pen, Joints and Needle Point, 4} inches, Ivory Handle, 1 60
542, “ ‘s “ Dividers, « Needle Points, Ivory Ildle., 3 00 564, e . . ¢ L 0 I 175
544, 6 0 o Pen, “ “ i “ i ‘i 3 00 566, b4 Ly e a LA A fL L4 2 00
546, 6 e i PBH(‘.“, i it 0 a 0 i 3 00
668
568, Railroad, or Drouble Drawing Pen, ; s s 2 4 00
670. Border, or 8-nib Pen, 61 inches, for broad lines, 5 : 875
572, Curve Pen, . F . 4 . y . i 175
548. Proportional Dividers, 6} inches, finely graduated for lines, ‘ 9 00
574
550. i £ 9 inches, finely graduated lines and circles,
or lines and polygons . 12 50 574, Dotting, or Roulette Pen, 1 wheel, h - : - 2175
: ) 576. i ie vE 4] e 2 = 5 : 4 00
552 i“ “ 8 inches, finely graduated lines and circles, ; 578, “ .‘ '« § w  improved, y y ; 5 25
or lines and polygons, with rack movement, 13 60 65580, Opesometer, for measuring curve lines, z " ; 2 00
5 1 . 6582, Tracer, with Ivory Ilandle . - = < 2 1 5O
5 L 0 ins., finely graduated lines and circles, or | ; : :
8ot 3 i i . EA ; 684, Pricking Point, in helder, lvory Handle, X - > 2 00.
lines and polygons, micrometer adjustment, 15 00 £
78
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SWISS INSTRUMENTS.

No.
586. Furniture for Beam Compasses, to fit on any straight edge, Needle

Points, Pen and Pencil, micrometer adjustment, morocco box, $9 00

688. Furniture for Beam Compasses, to fit on any straight edge, Needle
Points, Pen and Pencil, adjustment by spring and screw, 10 50

Moroceo box, same, extra, . . . ' 100

£90. Furniture for Beam Compasses, with attachment on wheels to stand
by itself, = ~ ; . . 13 00
2 00

Morocco case,

592
€92. Beam Compass, German Silver, Tubular Bars, 18 inches, 2 bars, 11 50
594 “ “ “ “ womg @ g e 15 50
506, “ ‘" o L L W 38 . E 19 50

[erman Silver Mathematical Instruments,

ENOWN AS

ALTENEDER PATENT JOINTS.

The excellence of these instruments consists in the joints of the dividers being
constructed to prevent irregular motion in the operation of opening and closing.

The sectional view below illustrates the construetion of the joint.

602 608 612

No.,

600, Plain Dividers, 3} inches, . : - . . . 200
602, . £ b 4 5 . = . . 276
604, = R 3 . = : . g 82
606, Hair-spring, 3] inches, . . . ; i 5 8 00
R08, at L 5 .8 . ‘ s . - . 3 60
€10, £ i 6 i . 4 00

€12. Dividers, 3} incheg, Joints in each leg, Fixed Needle and Pencil Points, 4 25
76 T*
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ALTENEDER'S INSTRUMENTS.

CASES OF

ExTtrAa FINE Swiss INSTRUMENTS.

i = (3| — :
P 3 W P
614 616 618 620 -
= No. 656
ND - pos
i ! 3
614. Dividers, 3} inches, Fized Needle and Pen Point, . 7 . $4 75 650. Morocco Box, Rounded Corners, containing
616. o g S ¥ af\'d with Pen uud.T’encil Points, 6 25 ?’T:i(;fljinvsi::r:ems, . ‘ N*(:- géi:
618. “ 33 « with Pen, Pencil and Needle Points, . i 7 50 Drawing Pen, o 6L, . . 814 00
620, L b} ¢ with Fixed Needle Point, and with Pen and
Lengthening Bar, _ ? 7 50 652. Beautifully Polished Walnut Doz, 94 incheslong by G} inches wide,
with Well, Lock and Key, containing
These instruments have generally the Patent Improved Pencil Points, and are Set of Instruments, . . No. 614,
made to fit A. W. Faber’s leads, such as are used on Artists’ peneils. Tt avoids Plain Dividers, 2 2 “ 502,
the dificulty of finding & suitable pencil, and permits a much better shape to Steel Spacing Dividers, - « 536,
peueil leg. « Bow Pen, : E . o [as,
i+ Peneil, . : : v 540,
o pod, . . 24 50

These instruments are not made up in bozes, except to order, when they are generclly

combined with the Swiss Instruments. For prices of Bozes, see folio 11%,

Drawing Pen, :
$54. Beautifully Finished Walnut Box, U} inches long by 6% inches wide,

—m—

77
with Well, Lock and Key, coutaining

Bet of Instruments, " - No. 514,

] “" ' . ! : w512,

Bow Pen, German Silver, 2 “ 530,

Drawiong Ten, . ; ; - i HE2,

et i . . . i pbd,

‘ 6 inch Triangular Scale, . A . 29 00

78 g
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SWISS INSTRUMENTS.

No,
650. Same as 6562, with addition of
Hair-spring Divider, : ; No. 6508, . . $32 60
658. Engineer’s Pocket Set, in Morocco Case, Sliding Cover, well
bound, closely packed:

Universal Pillar Compasses, with Handle

to Bow Pen and Pencil, - No. 660,
Furniture for Beam Compasses, A v 586,
Drawing Pen, z either No. 562, 664 or 566, . . 23 00

The UUniversal Pillar Compasses, No. 580, are capable of large and small measure-
ments, and of deseribing circles from over 8 inches to the smallest dinmeter.

Instruments packed in this style are convenient where Engineer’s duties call for work

at different poinis.

660. Beautiful Polished Walnut Box, 13 inches long by 0 inches wide,
with Well, Lock and Key:

Set of Instruments, . . No. 616,
“ 2 H 3 = 5610,
Plain Dividers, e . i« 502,
Hair-spring Dividers, . . . 508,
Bi-secting Dividers, . g LI
Furniture, for Beam Compuasses, : « 586,
Drawing Pen, - e ' . w 62,
s “ 3 ; 4 « 566,
(L s Red Ink - - “ 740,
Road Pen, : : - . o BOR. . . 50 op

662, Polished Walnut or Rosewood Box, Rounded Corners, 13 inches
long by 6 inches wide, with Well, packed for Colors, &c.
Drawer in bottom:

Set of Instruments, " y No. 516,
" L i F : “ B10,
Plain Dividers, i . . «t B0d,
Hair-spring Dividers, . : . « 5O,
Steel Spacing Dividers, . 4 “ohad,
“ooos e : . EBRE,
# Dow Pen, : : y 538,
« & Pencil, - . . “ 540,
Bi-secting Dividers, : - 6B,
Furniture, Beam Compasses, . / “ (86,
Drawing Pen, i : P v BG2,
" W oy ] : e 4 BOE,
C i : . : % BGG,
“ +  Ted Ink, . i s T40,
Road Pen, . I . 5 i B8,
Rouletie Pen. . 2 % . «w Bi4,
Curve Pen, v . - LY . 75 00

79
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SELEOTION OF SWISS MATHEMATICAL INSTRUMENTS.

The wants of Engineers and others using the better class of Draughting
Instruments are so varied that it is difficult to arrange cases of same satisfactorily.
We advise purchasers to make selection of such as they desire, and have them
packed to order. The following schedule will enable them to determine
precisely the cost.

The boxes are made in best style—carefully packed—in well seasoned wood,
the difference in cost depending upon details of finish.

Brushes, Pencils, Colors and Scales packed in Well of box.

BOXES, without Instruments.

Moroeco Box, holding 10 pieces or less, . : : : $2 50

Each additional piece, s , . A s . 25
Walnut or Rosewood Box, holding 10 pieces or less, with Well for

Colors, &ec., . . £ : 2 ; $5 00 to 8 00

Each additional piece, : . : . + 30
Walnut or Rosewood Boxes, with Well for Colors, &c., Rounded

Corners, Drawer, holding 10 pieces or less, . . 10 00 to 156 00

Each additional piece, . . - . . 80

The pieces are to be counted as each sweparate part requiring packing in trey.
Pieces that are packed in well are not counted.

Tin Boxes, with lock, for holding Case of Instruments, and
loose articles, . - - /s Small size, $2 00
Large 4 00
80




FINE

German Mathematical Instruments.

700

No.
700.
702.
704,
708.
708.

710.

q12.
714,

716,

718,

GERMAN SILVER.

706 714
Plain Dividers, 4 inches, i - 7
“ € 5 € i = = 1t -
i b & ¢ ;. . . . .
Hair-spring Dividers, 4 inches, . . .
(1} L i€ 5 ié . -

i 6 i

Plain Dividers, German Silver, with Handle 8 mches,

Dividers, 8} inches, with Handle, Pen and Pencil Points, extira

81

Needle Points,
5} inches, with Pen and Penml I‘omta, Lengthenmg Bur,
extra Needle Points, :
4 inches long, with Spring and Set Screw, Ncedle Point,
Pencil Point, and 2 Pen Points, Ivory Handle.

This No, ts Swiss magke,
12%

g8

P B b b e
=1 =1 o O
{0 T T = —

3 00

8 60

A
‘]
|

e

. N 13*

MATHEMATICAL INSTRUMENTS OF GERMAN SILVER.

720 722 724 728 728 780

No.

720. Bpring Bow Dividers, Ivory Handle, : ’ . . 17

b i W “ Pen, “ i X 2 95

724. “* ¢ Penecil, 2 5 225

7286. L ¢ Dividers, Needle Points, hory Handle 3 00

To8. " i Pen. 6 i e i 3 00

730, “ i Pencil, 6 4 0 “ 1 2 00

732. Bow Pen, German Silver, with Spring and Adjusting Screw, 176

dod. e k¢ . e £t " and

Pencil Point, : ; . . : . 2 50

786

736. Drawing Pens, 4} inches, with Joints, Needle Point, Ivory Handle, 75

738, W S 5 e o &% s 90

740. L ¢  German Silver Points, for Red Ink, . g 100
742

742. Railroad, or Double Drawing Pen, . % . . . 275

744. Border Pen, for heavy borders, . . . . 3 26

82
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MATHEMATICAL INSTRUMENTS OTF GERMAN SILVER.

No.

746. Roulette Pen, for dotling lines, 22 75
743, Curve Pen, for drawing curves, - 1756
750. Hatching Pen, B inches, 3 Blades, . . : . 116

762

=52 Furniture for Beam Compasses, with Adjusting Screw, in Moroeco case, 6 75

754, German Silver Paper Tacks, flat heads, per doz., . . : 75
766, o & s A ‘4 larger, o 5 - 1 00
768, Steel Paper Tacks, " 5 0 . 80
760. Morn Centre, German silver rim, 50

80

762, o Us no ‘¢

These Instruments are Swuperior in quality to
those ordinarily in the market.

Instruments can be selected and packed in boxes at prices same as for Swisa

Instruments.

83

Fine

CASES OF

German Mathematical Instruments.

GERMAN SILVER.

b — e

-

No,
®s0v. Moroceo Case, countaining
5} inch Dividers, with Pen, Pencil Points and
Lengthening Bar,
5 ineh Plain Dividers, :
Drawing Pen, Ivory Handle, . 5 = . $5 00
802, Morocco Case, containing
Dividers, 5} inches, with Pen, Pencil, &c., No. Ti6,
4 s e SPhain, . . H DT
Drawing Pen, Ivory Handle, 5 s 788, . o 6 75
404. Same as 802, with addition of
Spring Bow Pen, - ‘ . No.T782, . 2 8 6O
806. Same as 804, Wooden Case, with Tray, . ¥ e . . 10 0O
BOB., Moroceo Box, containing

81

Dividers, 6} inches, with Pen, Peneil,
Needle Point and Bar, . No. 716,

. 5 inches, plain, . i w702,
Spring Dividers, = : LS (1 8
" Bow Pen, " . e L0
Drawing Pen, . : : S = 5
Fine Ivory Protractor Scale, . : 3 : . 18 00
15% .
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GERMAN SILVER MATHEMATICAL INSTRUMENTS. GERMAN SILVER MATHEMATICAL INSTRUMENTS.

No.
810. Polished Walnut Box, with Well, Lock and Key, containing  +]
Dividers, 63 ins., with Pen, Pencil, Needle
Points and Lengthening Bar, No. 718,
“ 8% ins., with Pen, Pencil and

No.
816. Polished Wood Box, with Well, Lock and Key, containing

Needls Points, . 5 s T14, Dividers, 6} ins., with Pen, Peneil, Nesdlo
i b ins., plain, v S SRR s Points and Lengthening Bar, No. 716,
Drawing Pen, 44 ins., Ivory Handle, % 8% ins,, with Pen, Pencil and
Needle Point, . 738, Needle Points, s o e Tig
i “ B4 ins., Ivory Handle, “ 5 ins., Hair-sprin “ 7
pas § ety Es 103,
Needle Point, . ¥ TRR. . . $14 00 o B & ol F .« 70m,
812, Polished Walnut Box, Well, Lock and Key, containing Bpring Dow Den, with Penail, ; “ 734,
Dividers, 5} ins., with Pen, Pencil, Needle D““l"“g P:Dv 44 ins . ST
Points and Lengthening Bar, No. 718, ‘ fie 4 . : “ 748, . . $19 50
LD 84 ina., with Pen, Penecil and !
iNeedle Points, ) g “ 714, 818. Polished Walnut or Resewood Box, Rounded Corners, with Well,
Spring Bow Pen, with Needle Point, 732, Lock and Key, containing
1 Drawing Pen, : : o HUTER Dividers, 5} ins., with Pen, Pencil, Needle
1 W ¢ Red Ink, . 5 ST . 17 00 Point and Lengthening Bar, No. 718,
e i 4ins., with Springand Set Screw,
814. Polished Walnut Box, Well, Lock and Key, containing | Needle Point, Pencil Point, and
Dividers, 5} ins., with Pen, Pencil, Needle B 2 Pen Points, ; . w78
Points and Lengthening Bar, No. 716, | ey lain. & in = i
«  4ins. plain « 700 fh e S ‘ - i
= e e : = e # 3 Hair-spring, 5 ins., . 708,
“ 5 « Hair-spring, 5 . ;28, § “  Bteel Spacing, . | “ 720,
8pring Bow Dividers, . 2 - Z Zfo’ ;i Furniture for Beam Compasses, . % 758
Furni‘mre for Beam Compasses, . i If_if, r? Railroad Pen, S - ) iz T-l‘.’:
Drawing Pen, . . . a 4 By o G L et e
i W " _ - LER 4 € 3% i rh 3
= . . . ¢ 738
i * Red Ink, y . %0, 2 - 2360 L “ Red Ink, . : . “ HU: 4 . 86 00
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Purchasers should select the Seales, Triangles and Protractors they desire, and
have them packed in box.
The Triangles and Protractors which accompany the boxes as generally sold

are almost entirely worthless.

Purchasers may rely wpon receiving Cases of
Tnstruments in much better condition than those
generally in market.

Selections of Instruments may be made, and packed at prices for boxes same

.a8 Swiss Instruments.

87
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Mathematical Instruments of Brass,

FOR SCHOOLS.

No.
880. Rosewood Box, coniaining
Dividers, 4} inches, Pen, Pencil and Bar,
4 3L + - plain;
Drawing Pen, Ebony Handle,
Brass Protractor,

. . $22

¥82. Rosewood Box, with Well, Lock and Key, containing
Needle Point Dividers, 6 ins., with Pen and Pencil Points,
and Lengthening Dar,
Plain Dividers, 4} inches,
Needle Point Dividers, 3 ins., with Pen and Pencil Points,
Drawing Pen,
Brass Protractor,
Horn & y . . ., : 4 6 00

‘884, Rosewood Box, with Well, Lock and Key, containing
Needle Point Dividers, 6 ins., with Pen and Pencil Points,
and Lengthening Bar,

i L et 3} ins., with Pen and Pencil Points,
Plain Dividers, 4} inches,
Spring Bow Pen, with Needle Point,
Drawing Pen,
Drass Protractor,
Horn 46 : . , . ¥ 6 00

. 8 00

818. German Silver Mounted, Polished Rosewood Box, with Well, Lock
and Key, containing

816. Same as No. 814, with addition of Proportional Compasses,

Needle Point Dividers, 6§ ins., with Pen and Pencil Points,
and Lengthening Bar,

G i b 4 ins., with Pen and Pencil Points,
Plain Dividers, 4} inches,
Spring Bow Pen,
64 inch Proportionsl Dividers,
Furniture for Beam Compasses,
Ivory Handle Drawing Pen,
Horn Protractor,
2 Triangles,
1 Curve, . . . * . - . 2200

This makes the most complete and convenient case of Brass Instruments; the
.quality is somewhat better than usual

88 19%
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PROTRACTORS.

HORN, BRASS, GERMAN SILVER.
No.

1000. Horn, Semi-circular, 5 inches, half degrees,
i e 0 6 iE
L U & g ; :
1001. Brass, ‘! g8 4 ¢ lalf degrees,
i :‘ [ E & it b
i i 33 i i [ a

1002. German Silver, Semi-circular, b inches, half degrees,
i 6 e i G Wi [T} W

L i w i T 1 i i

1002, Swiss, German Silver, exira make:
Semi-cirele. whole degrees, 4 inches, cenire outer edge,

el ¢ half L 6 “ £ it L
4 e 4% B B L inner ¢
o £ ¢ Lt Bip i *f “  puter
= ot S 8 R ¢ inner ‘¢
e “  quarter b at outer
#* o £ k& L i inmer ¢

PAPER PROTRACTORS.

Printed from Plates graduated on our Engines.

1004. Whole Circle, 13 inches, half degrees, Drawing Paper,

(L & £ ML &t L Bristol Board,
Half wi 5 se ik i 3 6
Full' 52 By i £ Drawing Paper,

T SQUARES.

These are made or corrected by ourselyes. Any size made to order.

1010. Pearwood, Fixzed Iead, Blade 18 inches,

1 [ i ?4 i
3 e i ‘e L“) i
1011. = Bwivel ** o 7 1L
3 I Wi ‘e _'_l b
“ i T
h [ e I 4_2-5 e
1012, Walnut, Rubber Blade, F1x9nl Ilead, Blade 20 1ucheﬂ
13 e e e e d{, G
1013. i i “ Swwel o I L
o “ e ' i b LS £
1 s it i i it 86 i

§ 356

il
1 00*
50
G
1 00
1256
1 60

1 80
2 60
3 00
320
3 60
4 00
4 75

E5 o W b
&)
o

No,
1020.

1021.

1023,

1024,

1030.

1031,

21*

SCALES.

TRIANGULAR BOXWOOD SCALES.

24 inches long, graduated 10, 20, 30, 40, 50, 60 to inch, * . $5 00
ik ok # dao. do, do. “ . 2 00
Bu “ L do. do. do. & 175
6 LU (L do. do, do. s 1 60
24w w © dededebbbbBLILG . 000
12 i . L dn. do. do. 2 00
e u uu. do. do. do. o e
6 o €% W do. do. do. do. 1 50

IVORY AND BOXWOOD FLAT CHAIN SCALES.

Ivory. 12 inches long, graduation, 20 and 50, . i .- $3 00
€ 12 i " i 30 and 40, 3 00
i ) o) J iy L 60 and 100, 8 25

Boxwood, 12 * b i 20 and 50, 125

b 18 L & 30 and 40, 125
L 12 % k% i 10 and 6, 125
L 2 IS . L 12 and 16, 1. 256
PLOTTING SCALES AND PROTRACTORS,

Ivory, 6 inches, Plotting Scale, School qualily, . .+ 6
wolg . b ¢ and Protractor, S8chool qualuy, 1 60
6§ ke ek «  gne side § to 1 inch, other side

30 to B0 inches, - b 3 00
A L +« same gradustion, finer quality, 4 50
woog oM L ¢ gamé graduation, with Scale of
latitude, sin. tan., hours, longitude, seconds and secants, 6 00
PAPER SCALES—on Card Board.

12 inches long, inches and tenths, and feet and hundredths, . 3 10

13 <t twentieths and fortieths, : - 10

15 « jinches and sevenths, and inches and torty-e;ghths, 10

Rt « in gets of six, with different Scales, for Architects

and Engineers, per set, - : - 1 00
90




2 23

STRAIGHT EDGES.

TRIANGLES.
HARD RUBBER STRAIGHT EDGES.

No.
. : No.
1032, Hard Rub‘bef Triangles, nngTes. 30, .60 and 90 degrees, 1040, 24 inches long, . 3 i 3 . y . 819
Perpendiculars, 3, 4 or 5 inches long, each, . $ 25 ] 86 ¢ “ s 210
. 6or T L Lo Lk g L 35 1 48 & 6 ; -
i Bor 9 i " i - i 65 : 5 : =
s 10or11 <« DR - 65
= e . . 78 BEVELLED STEEL STRAIG
“ l4orlfd «  «  u : . 125 B3 S0
i 16 or 17 U " b - Y 176 : 1041. 12 inches long, 1§ inches wide, o thick, $2 60 . Nickel plated, $3 00
A Sor20 « “ i 2 00 ;- A e SO SR s 2 s 375
i 21 w 2 44 £6 Ces 4 00 . o £ 5 00
1033. Hard Rubber Triangles, angles 45, 45 and 90 degrees. i o6 S ¥ ik 900 i, &% L 10 75
Perpendiculars, 3 or 4 inches long, each, - : 80 : 48 v i B R oA S U o o 14 25
it bor 6 « i i a . 40 '
i Tor 8 « &« o« : g ] 80 X THIN STEEL STRAIGHT EDGES.
5 ]?;’: }g e W Sn 2; 5 1042. 15 inches long, 1} inches wide, ; thick, $1 25 . Nickel plated, $2 00
n 1orld # = h : : 1 50 iaealuRy T e ey DRt LSRRI
PN UG R T - LR g 8 25
1034, Whitewood Triangles, solid, 30, 60 and 90 degrees. jg 35 2)% SRR ‘; gg U e 2 2:
] ; ] : 2 DS L e “ 9 7
Perpe::l(.i‘culars,::;;l ;’ 111(:1:193 luir:g, eu-.f:h, 5 . s : . ;g . 60 = “oo2g “ 1;: w10 00 . “ 0 12 50
LU 11 and 12 & & L s A 20
1035. Whitewood Triangles, solid, 45, 45, and 90 degrees, . . .
s S T S e _ Railroad Curves and Cross Section Triangles.
ck Tand8 £ t . . 20
A 1050. Railroad Curve Protractor, of Horn, 8 ins. diameter, 23 Curves,
1027, German Silver Triangles, 30, 60 and 90 degrees, Perp. 6 to 7 ins., 2 50 ! ‘ of from } degree to 8 degl:ees, radius of 400 feet, . . %200
= 0 3 7 . < “ PraiD & 400 1051. Railroad Curve, Card Board, in wood box, 60 Curves, from 1% to
5 7 5 45, 45 and 45 W Ato B W 298 120 inches radius, . 9 00
A i 4 3 b o “ Bla T % 880 10562, “ 7 % i ** 100 Curves, from 1} to
2 5 . i = < G Bis b 5 00 240 inches radius, . 15 00
1053. ¢ L ¥ o *“ 256 Curves, every 15
1038, Steel Triangles, 30, 60 and 90 degrees, 6 and 10 ins. Perp,, 4 50 minutes, from 30 minutes to 7 degrees, 400
= = i) e i 8} and 6 o 3 50 feet to ineh, . # ’ : : 5 00
v/ 25 45, 45 and 90 A 8 in. Perp., 4 50 | 1054, t “ Wood, 43 Curves, 3% to 200 in. radius, 9 00
“ 0 i “ “ 5 “ 4 3 B0 R 1066. “ ©  Hard Rubber, 10 12 to 120 i : 775
! 1C56. $E & L H o= 12to 6O “ 13 256
a1 i 1057. Cross SBection Triangles, Hard Rubber, 7 in set, for Earth Slopes, 4 25
; g Single one, 75
1058. Batter Slopes, Hard Rubber, , §, 1. §, {5 ¢ set, . : 2 00
Single one, 76

9z
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CURVES.

No.

1060. Whitewood Irregular Curves, various patterns, each, Small, .
Large,

1061. Hard Lubber ** ik L " ¢ Bmall,
Large,

Sample Sheet of Curyes mailed on application.

e

POCKET COMPASSES.

1070. Brass, form of watch, 1§ ins. diameter, stop, agate and hunting case, $2 60

1071. Charm Compasgs, % in. diameter, . # .
1072. Mahogany Pocket Compass, BLOP, and cover on hinge,
1073. Fine London Pocket Compasses, porcelain dial, agate cenire,
watch form, - . 5 ; SH
‘l& [

These are best imported Pocket Compagses We can obtain.

1074. Night Pocket Compasses, 92 ins, can be illuminated from below,
1075. Geolagical Compass, pendulum to give angle of inclination,
1076. Dipping Needle, uged for tracing on, &ec., Morocco CRse,

pe——

ineh,

25 cta.
5O ¢
50 o
Bu i

b
1 50

6 00
8 00

a 00
6 00
16 00

FIELD AND MARINE OPERA GLASSES.

(11 Lines equal an inch.})

Fine Achromatic Marine or Field (tlagses, Moroceo bodies, japanned
tubes; shade to extend over the Object Glass; hard-sewed leather
case, with strap to go OVEr {he shoulder, metal tops and rims.

21 lines,
24 o
ag

Fine Achromatic Marine or Field (ilasses, Morocco hodies, japanned
tubes, shades to the Object Glasses; hard leather cases, with strap
to go over the shoulder, and having 3 pawers-—’l.'hcul.ru‘ Field and

Marine.

24 lines,

Fine Achromatic Field Glasses, Maorocco bodies, jupanned fubes, having
three powers, Theatre, Field and Marine, the marine power being
the highest, and having a power as high as the large size Marine
Opera Glasses. A very convenient and powerful Opera Glass,
equally adapted for use stan opera or for tourists. 1t isonly three
inches long, ani ¢an he carried very conveniently in the p{.\ckel.

14 lines,

43

$15 00
16 00
17 W

34 oo

19 0k

i

25%

ANEROID BAROMETERS.

The imported supply of any one size and kind of Aneroid Barometer is some-

what uncertain, The following are the best selection of thoze most generally to be

obtained. We make our selection with care, test them for accuracy, and remedy

any errors or injuries to be found.

14 inches diameter, altitude scale 8,000 feet, raised ring and thermometer, §20 00

) 3 i“ altitude seale 8,000 feet, raised ring and thermometer,
large bar needle on reverse, to detach,

25 ¢ # altitude seale £,000 feet, compensated,

g3 o ak altitude seale 8,000 feet, raised ring and thermometer,
compensated, .

v T o altitude scale 15,000 feel, compensated, .

28 ¥ o altitude seale 20,000 feet, compensated, A i

i t* SURVEYING BAROMETER, sltitude scule 15,000
feet, brass case, engraved silver dial, rack and
vernier scale, reading & feet, compensated, in
leather eling case, 3 :

B & & altitude scale 5,000 feet, brass case, silvered metal
diul, raised ring, rack and vernier scale, reading
to 1 foot, and magnifying lens, leather case,

Same as above, but altitude scale 15,000 feet,
6 & £ MINING BAROMETER, altitude 2,000 feet below

and 4,000 feet above gen level, with rack and
vernier scale, reading gingle feet, leather sling
case,

Leuther Cases, for 2} inch diameter Barometers, best quulity,

04

ra
=1

(2]
-

5=}
o

26
28

44

(=3}

-1
| -

52

£n
=

]

00

co

00



Engineers’ Stationery and Supplies,

FOR FIELD AND OFFICE USE.

WINDSOR AND NEWTON’S WATER COLORS.

Burnt Carmine, . : E |  Carmine,
Cadmium Yellow, . . . | (allstone,
Cadmium Orange, . | Pure Scarlet,
Aureoline, s > I = | Lemon Yellow, . = ’
French Blue, . E | Pink Mudder,
Green Oxide of (,hrcmc, : | Rose Madder,
Intense Blue, . : : |
Whole Cakcn, 21.16. Half Cakes, 60 cents.
Cobalt Blue, . : - ; | Violet Carmine,
Orange Vermilion, . - ]
Whole Cakes, &J cents, Half Cakes, 45 cents
Brown Madder, . : ; Roman Sepia,
Crimson Lake, A . : Ruben's Madder,
Indian Yellow, : . ¥ Searlet Luke, & ¥
Mars Yellow, . : s : Searlet Vermilion, . .
Neutral Orange, . . 5 Sepia, 3 5
Purple Lake, . : £ : Warm Sepia,
Whole Cakes, 60 cents. Half Cakes, 80 cenm
Antwerp DBlue, i : : Ivory Black, .
Chinese White, i % i King’s Yellow, g =
Bistre, . . : : 3 Lamp Black, 7 5 i
Blue Black, . . . : Naples Yellow, :
British Ink, . . = Y Neutral Tint,
Brown Oclre, . ; ; : Olive Green, .
Brown Pink, . i " ¥ Orange Chrome,
DBurnt Roman Oghre, . : Payne's Grey,
Burnt Sienna, 2 ; i Prussian Blue, :
Burnt Umber, ; : : Prussian Green, . . :
(Chrome Yellow, i 2 & Raw Sienna, d A 5
Deep Chrome, e 5 % Raw Umber,
Emerald Green, 3 ‘ : Red Lead, . - .
Flake White, . . 3 : { Roman Ochre, . : .
Gamboge, : : I i Sap Green, : i
Hooker's Green, l\o 1 = . Terra Vert, . i z .
“ i DI L Vandyke Brown,
Indigo, . - . i Vermilion, ; . 8
Indian Red, . : . Yellow Luke, ; . .
Italian Pink, . . = : | Yellow Ochre, = = i
Whole Cakes, 80 cents, Hulf Cakes, 15 cents.

WATER COLOR LIQUIDS.

Carmine, I . 5 Indian Ink, . ‘ g =
Chinese Whmc, : . 2 Gold: ¢ . s
Oxgall, . : . | Indelible Brown luk i E

Batlhs, 60 cents each.
495 26%

27*

INDIA INK.

The supply of Indian and Japanese ink is uncertain. We would advise Engi-
neers, desiring good qualities, to name an approximate price and allow us

to select.
Small Stick, oval, lion’s head, . . - . perstick, $ 50
(L ¢ square, gilt, : : 25
Good qnality, 75
Very good quality, 2 ’ . : 2 00
Superior quaimcs, ranglng flom i + . : 3 (0 to & 00
Extra : : 5 . 5 00 to 8 00
Liquid Ink, in botiles, : : s 3 5 - 60
JAPANESE INEK.
The best adapted for drawings that have to be washed.
Best, small eake, « $1 25 | Large, 3 60
COLORED PENCILS.
Red, Blue, Green, Yellow or Black, - : : . each, 1%
Red Chalk Peneils, for marking umkes s . . perdoz., 126
i in lump, L, i i i per lb., 40
PAINT SLABS AND SAUCERS.
China Cups, 1 mch diameter, - 5 ¥ X . each, b
i . b . a 10
Wi & 3 & i - i = - K & 20
Cabinet Nests of 6, 2} inch diameter, . . : . per nest, 7
s o 6, 2} i o . : ; ii 1 256
Slant Tiles, 3 divisions, . 5 > : ¥ : each, 30
i [ 6 i = v o i i i T{}
i t 4 slant and 1 flat division, . 50
Tiles for India Ink, 1 long slant and 3 round wells.
Size, 1§ by 2§ inches, . . ! - » ¥ each, 20
i ﬂ&_ 1\}, ._i ie ] 1 ” . . . [ 40
BRUSHES.
Usuual Camel’s Hair Brushes, in quills, agsorted,
Small te medium, . . . per doz., 5
Medium to large, £ 1 00
Fine Camel's Hair Brushes, with tin terules and “DDd handl(.s,
for fine wuter color painting, assorted,
Small to medium, - i E £ 1 00
Medium to large, " e 1 &0
Camel's MMair Brushes, for washing, best quality, puhshed wood
handles, assorted, Small to medium, : ke 3 00
Medium to large, . . : = 4 00
Red Sable Brushes, in quills, assorted,
Small to medium, = = . each, 10 to 20-
Medium to large, . e 25 Lo 60
Red Sable Brushes, with albata ferules and wood haudlea,
assorted, Small to medium, : i . L 20 to 50
Medium to large, . S . “ 75t02 00
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INDIA RUBBER, MAPPING PENS, &ec.

Indicate particularly kind of rubber desired.

White, prepared, per piece,
Pure Gum, 3 £
Erasing Rubber—luk and l‘wul : . ; s
Mouth Glue, . : : : ; £
Erasing Knife, . : J each,
@illot’s Mapping Pens, 12 on ¢ 1rnl with handlc per ecard,

“  Lithographic Crow Quill l‘en, 12 on card, with handle, “
¢+  _No. 290, 3
(13 ik zgl

LEAD PENCILS,

Any number less than a dozen charged as single ones.

A. W. Faber’s superior S8iberian Lead Pencils, B. HDB. & Ii,, . each,
Per dozen,

L Hexagonal Gilt, Nos. 1, 2, 3, 4, . 3 +ench,

Per dozen,

o black, round and gilt, Nos. 1, 2, 3, 4, ; .. each,

Per dozen,

& L 4 & Union, Nas. 1, 2, 3, 4, . each,

Per dozen,

" £ £ Star, Nos. 1, 2,3, 4, encli,

Per dozen,

Small Pencils for the Dividers, each,

WHATMAN’S TURKEY MILL DRAWING PAPER.

BEST QUALITY.

Demy, 20515 nchps per quire,
Medium, 22 % 17 -
Royal, 24 %19 & i : . 3 i
Super Royal, 2Tx1g. u - . . i
Imperial, 30 N 2 " - 7 y vy £t
Atlas, S T : : ’ e
Double Elephant, 40 > 26 ¢ - . 3 . 5
Antiguarian, 62 X 31 ¢ : : 2 L

ENGINEERS’ DRAWING PAPER, IN ROLLS,

W h te, 9xl.1 a Llnck 42 inches w l-h in rolls, per yard,
U* L “ (5
[ 3 oo i i LT e
Besl. Egg Shell, 63w £ 2 : i

DRAWING PAPER, ON MUSLIN.

In mlls, 10 yards long and 36 fuches \uslu per yard,
10 40 b 2 . i
i 10 L0 & 5_1. & i 2 : - L
s 10 i w fite] L “ g . L
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TRACING OR VELLUM CLOTH.

29%

In rolls of 24 yards, both sides glazed, or face glazed and back dull,

suitable for pencil marks.

lmperial, 18 inches wide, per roll, $6 50, per yard, § 35
i a0 ws i i 1] f)'}, s 50
7 M i 11 00, £ G0
‘i 4 2 ‘e W i ]5 00‘ W 75
Sagnr 8 Putent I8 A £x i 700, 4 5
BO £ t 9 b0, £ 50
1 3b T ' 6 11 UU, W su
4 42 i [ i 15 UU, i 75
FRENCH TRACING PAPER.
Royal, 19 3 25 inches, per quire, 2 00
Double Elephant, 28 % 40 mchea, “ 4 (0
Rollg, 11 yards long, ¥ 2 00
L : 5 4 00
Vegetable, 28 40 1nchcs 5 per quire, 10 00
Parchment Paper, 37 inches wide, rolla 20 yards, < 5 0v
DETAIL.—BUFF TINTED PAPER.
BEST AMERICAN—-THICK.
46 inches wide, per yard, 12
432 o i 0 16
45 o i i 18
54 i i 8 20
DOUBLE-LENGTH PROFILE FAPER.
Plate A.—Rulings 42 inches long by 15 inches wide, Ilorizontal Divisions,
four to the inch; Vertical Divisions, twenty to the inch, and having
every tenth horizontal division line, and every fiftieth vertzca‘l division
line, heavier than the others. Price, per sheet, 40 cts., per quire, & 50
Plate A.—Rulings 42 inches long by 61 inches wide, Ilorizontal Divisions,
four to the inch; Vertical Divisions, twenty to the inch, and having
every tenth horizontal division line, and every fiftieth vertical division
line, heavier thun the others. Pncc per sheet, 30 cts., per quire, 6 50
Tlate B.—Rulings 42 inchesa long by 13 inches wide, Horizontal Divisions,
four to theinch: Vertical Divisions, thirty to the inch, and having every
fourth horizontal division line, and every twenty-fifth vertical division
line, heuvier than the others. Price, per sheet, 40 cts., per quire, 8 50
Plate B.—Rulings 42 inches long by 6} inches wide, Horizontal Divisions,
four to the inch; Vertical Divisions, thirty to the inch, and havingevery
fourth horizontal division line, and every twenty-fifth vertieal division
line, heavier thun the others. Price, per sheet, 80 cts., per quire, 6 50
Plate C.—Horizontal Divisions, five to the inch; Vertieal Divisions,
twenty-five to the inch, and having every fifth hovizontal dnlmon
line, and every twenty-fifth vertical division line, heavier than the
others Price, per sheet, 40 ets,, per quire, 8 50
o8
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CONTINUOUS OR ROLL PROFILE PAPER—Queen’s. LYONS’ TABLES.

Plate A.—Rulings 22 inches wide, Horizontal Divisions, four to the inch; Lyons’ Tables. A set of Tables for finding at & glance the true cubical con-

Wi'erii?adlll.‘v’ivisiuina, 1w531_\f to theﬂinch. and having every tenth hori- tents of Exeanvation and Embankments for all Bases, and for every variety of
zontal division line, and every fiftieth vertical division li heavier i J
than the others, v y. : : p,.ice]:el,mrL;;rE, $ 30 ’ @round and Side Slopes. By M. E. Lvoxs, C.E.
Plate B.—Rulings 22 inches wide, Horizontal Divisions, four to the inch ; Sheet No. 1. General Table for all Bngzes and all Slopes.
Vertical Divisions, thirty to the inch, and having every fourth hori- i 2. For 8ide Hill Cuts and Fills.
zontal division line, and every twenty-fifth vertical division line, £ 3. Base 12 feet Slopes, l3tol
heavier than the others, : 5 A Price, per yard, 20 : “ 4. = 14 i : 14 tol
i i W to 1
Plate B.— Rulings 9 inches wide, Horizontal Divisions, four to the inch; i 2 L0 ]]g e 1& tg 1
Vertieal Divisions, thirty to the inch, and having every fourth hori- i 7. w15 43 13 tol
zontal division line, and every twenty-fifth vertical division line, £ 2, “ 16 2 3‘0 1
heavier than the others, : ; Price, per yard, 20 : i gyl o Y e 1 tol
T e R jtol
0 4 I “ jiol
% 12 18 L 1 tel
i 13. o 18 i 1% to 1
o 140 w20 " 1}t0l
MUSLIN BACKED ROLL PROFILE PAPER. T S S ! flol
(R T R ) 13tol
Muslin Backed Roll Profile Paper, of either Plate A or B, 22 inches wide, e S - L
in rolls of 20 yards, . - : ; per yard, 75 1 c if‘, ; ‘:'é | 't :o i
Muslin Backed Roll Profile Paper, Plate B, 9 inches wide, in roll of w 90, « 80 . » > o
20 yards, ‘ : : - . per yard, 50 ST L % E : « 1itol
e 29 ' 30 B . . . li to1
Plate B corresponds to that in sheels known as Brown's Profile Paper. s 28, et = = - . .1 tol
oSk, @ @y : : : 13tol

The Tables are printed in clear, bold type, on tinted paper, sheets 25 X 16
inehes. They may be used by candle light without injuring the eyesight. Each
sheet is complete in itself, and embraces all that is wanted in connection with the
Base or Slope designated, whether on level or side-hill cross geciion.

CROSS SECTION PAPERS,

Topographical Paper, 14 3¢ 17 inches, ruled 400 feet to the inch,

Per sheet, 12 cts., per quire, 175 Per sheet, 25 cents; Lound in one volume, $8.50.

Trautwine's Cross Seetion and Diagram, 10 feet to inch, for embankments
of 14 and 24 feet, rondway, and for excavations of 18 and 28 feet,

rulings 193 % 12 inches, 4 Per sheet, 25 ets., per quire, 6 00
Cross Section Papers, rnlings 22 X 16 inches, 8 feet to inch,
Per sheet, 25 cts., per quire, 56 00 FIELD BOOKS.
(Cross Section Papers, rulings 22 X 16 inches, 10 feet to inch, :
Per sheet, 25 cts., per quire, 5 00 " Level Book, 7 3 4 inches, made of guperior drawing paper, per dozen, $6 00
. o o e i Il : : o w“ 6 x4 ¢ extra smooth paper . . L 4 50
Lros;a_ Su;ll’og Papers, rulings 22 3 16 mchti.., lﬂhf‘ect t.;:rrmch, every f}n.h i Transit Books, 7 X 4 inches, made of auperinr) drawing paper, 8 00
ine heavy, . . . er sheet, 25 ets,, per quira, 6 00 i “ K4 W exira smooth paper, X “ 4 50
Cross Section Papers, Tulings 22 3 16 inches, 16 feet to inch, Record, T3 X b inches, made of superior writing paper, “ 9 00
Per sheet, 25 ets., per quire, 5 00 Cross Section Books, 8 inches long by 7 wide, for Topography, * 12 00

_All the Prafile and Cross Section Papers can be furnished, printed with red or yreen lines.
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BOUND PROFILE BOOKS.

These books are for field or office purposes, being printed on both sides, of a
tough, thick paper, and bound in flexible covers convenient for the pocket. Each
page will contain a profile of three thousand feet in length, so that each folio will
contain an average section of a road as usually laid out for construction. Rail-
road and other engineers will find them very useful. Size of book, 0} by 6}
inches. The rulings correspond to our large profile plates A and B.

Plate A, 25 leaves, umtal.wn Turkcy mcmcco, with elastie hand . 3 60
(13 50 & i . 5 Uo
i 10'_} 3 i [ i [ i H g “l'}
e Al e Turkr.y el turned edges, with elaszlc band, G 00
ki L ¢ L i 2 9 00
Plate B, 26 “  imitation Tulkcy morocco, with eiuue huml - 3 60
L (510 i Wi it wh o 5
ik 100 (1 W% ok (%3 s i g 00
44 50 Turkoy mmucuo, turned edges, wuh eln.su-.. bs.ml 6 00
[ 100 i “ 9 00

PROFILE FIELD BOOK.

Affords the Engineer an Ordinary Field Book, or Transit Book, one page of
whieh can, if desired, be used as a profile. The benefits are, that in Preliminary
or Location, the Engineer is enabled to plot his profile as he advances, and on
construetion he carries in the sime book as his notes of curves, &c., a regular
profile opposite his other notes, and ready for comparison of both at once, The
profile ruling is accurately placed in,

This Book can be used as the ordinary Field or Transit Book.

$9.00.

Price, per dozen,

ALPHABET AND SPECIMEN BOOKS.

Beckers. Letter Book and Ornamental Penmanship, : v . $400
Copley. Draughtsman’s Alphabets, Titles, Borders, &e., . : 4 0o
Keuffel & Essers. Draughisman's Alphabets, Borders, Titles, &c., 2 00
Satin., Monogram and Alphabet Album, 76 Plates, steel, . - 7 00
Copley's and Keuffel & Exsers’ Books are meritorious works, useful to Engineer,

Surveyor and Draughtsman,

101
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FIELD BOOKS.

Beans. A Treatise on Railroad Curves and Location of Railroads.
Tllustrated. 12mo, tuck, . = . !
Burt. Key to Solar Compaes a.nd United States Sm—veyor 8 Compamon
Tuck, % ; i :

taining New

e. Pocket Book for Railroad and Civil Engineers; con =

£r rluxaet and Concise Methods for Laying Out Railroad Lurves, Switches,
&e. Illustrated. 18mo. By Oliver Byrne, i

Cross. Engineer’s Field Book. By C. E Cross, C. E. 1 vol, 12mo,
cloth. New York, 1855, = =

Griswold. Railroad Englnaera Pocket Compn.nmn By W. Griswold.,
12mo, tucks,

on. Useful Information for leway Men. Compllad by W. G.
HanH]llzﬁxlmn Engineer. Third edition, revised and enlsrged 600 pagea,
pocket form, morocco. New York, 1871,

Field Book.
skoll. Engineer's, Mining, Surveyor’s and Contractors’
Ha By W. Da.\u%; Haskoll. London, 1866. 1 vol,, 12mo, cloth,

Haslett. The Mechanics’, Machinists’, and Engineers’ Practical Book
of Reference. By C. Haslett. 16mo, tucks,

k. By C.H, Haswell.
Haswell. Engineers’ and Mechanics’ Pocket Boo ¥
Second edition, revised and enlarged to 663 pages. Tucks,

Haswell, Mechanics’ Tables, By C. H. Haswell,
Haswell, Mensuration, By C. H. Hswell, : y
Henok. Field Book for Kailroad Engineers. By J. B. Henck. Tucks,

da for

lesworth. Pocket Book of Useful Formule, and Memoran

e Civil and Mechanical Eng:neers ByG L. Molesworth. 1 vol., 82mo,
oblong, morocco, gilt, i

Nystrom. Pocket Book of Mechamca and Engmeermg
Nystrom. 11th edition. Phila., 1872,

RBumble. Ilustrated Engineering Price Book. By T. W. Rumble.
Quarto. London, 1865,

Scoribner. Engineers', Contractors’ and Surveyors Pocket Table-Book.
By J. ML Scribner, 1B8mo, tucks, ; - - :

Scribner. Mechanic's Companion. By J. M. Scribner. 18mo, tuck,

ByJW

Shunk. A Practical Treatise on Railway Curves, and Location, for

Young Engineers. By W. F. Shunk, ’ . : .

i for
ine. The Field Practice of Laying Out Cireular Curves
Trn}ﬁi‘ﬂ-uada. By J. €. Trautwine, C. E. 6th edition, revised and
Lnialged 2mo, morocco, tucks. Philadelphia, 1869,

bhiec Contents of
rautwine., A New Method of Caleulating the Cu >
¥ Excavations and Embankments by the Aid of Disgrams. By J. ((

Trautwine, 38d edition, revised und enlurged. Philadelphia, 1869,

Trautwine. The Civil Engineer's Pocket Book, By J.C. Trautwine.
12mo, 648 pages, tuck. Philadelphia, 1872, . .
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EASY RULES

FOR THE

MEASUREMENT OF EARTITWORKS

PRISMOIDAL FORMULA.

Illustrated with numerous Woodeuts, Problems and Examples, and
concluded by an Extensive Table for Finding the
Solidity in Cubie Yards from Mean Areas.

THE WHOLE

Belng adapled for convenlent use by Engineers, Surveyors, Contractors, and Others
needing Correct Measurements of Earthwork.,

By ELLWOOD MORRIS, Civin ENGINEER.

Price, $2.00.

POOKEYT BOOK

MECHANICS AND ENGINEERING,
OONTAINING A MEMORANDUM OF FACTS AND CONNECTIQN OF li

PRACTICE AND THEORY.

By JOIIN W. NYSTROM, C. E.
15th Edition, Revised and Enlarged, with ORIGINAL MATTER. '

Price, 53.50. i

ELEMENTS OF MECIIANICS. |

ONE OF TIHE MOST SUCCESSFUL APPLICATIONS OF SCIENCE TO THE

PRACTICAL QUESTIONS OF THE ENGINEER.
By JOHN W. NYSTROM.

\r
| ]
I ¥
Price, - : ; $.4.00. |T’)
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IN D E XK.

ENGINEERING INSTRUMENTS.

Page

Additions to Mining Transits, Bl

Adjustments, . 16

[ of Burl s Solar Compnaa, 23

[T of Level Instrument, . 20

st of Surveyor's Compass, 22

u of Transit Instrument, 16

Astronomical Instruments, . 6D

Arm Protractor, . . . . 63

Boxing of Instruments, . =

Burt's Solar Compass, . 56

[ i W ‘Repmrs 10, g

£ 4 £ Adjustment, 23

Care of Instruments, . - . B

Centres of Instruments, . s B

Chaing and Tapes, . 66-68

Chain Tape, . v BB

Chesterman Steel Tu]wq ‘ s 8

- Metallic Enpes .67

City Transit, . 45, 48

Cleaver I'rotractor, . : y a2
Coast Survey VPattern Repeaung

Circle, . i

Compasses, . % : ; « 0%

s Adjustment, 22

£ Repairs to, . : 5 B

.2 Pocket, L 3 s 80

Cross Web, . ; : 2 e

i Illumination, y 40, 52

Distance Mcnsuremtnta Gradienter, 28

1 Sudia . 80
Draughting Scales and Protractors, 62
Diagonal Lye Piece, . S o4

Decimal Verniers, E . . 4l

Engineering Instruments, General

Characteristics, : . 10

E nglm,er s Transit, 4244
Chain Tupe, ‘ . bt

Eye Piece Improvements, . e
& Diagonal, . A . 40
Extension Tripod, ! . . Bl
Gradienter, . - 3 ; 5
Graduations, : 4 11

106 s6%
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Half Length Tripod, . ; 62

Tllumination of Cross Weba, JUSSRRY ¢ i

Improvements, . : ol

Impruved Hand Level, . : o B9

Eye Piece, . 32

L Attachment to Trlf ud 34

L Gradienter, . i L

&4 Slide Protector, . . 83

i Shifting Tripod, . & S

2 Tangent, . . , 83

i Web Fastener, : . R3

Instruments, Astronomical, . . 69

& Care of, . : b

= Engineering, . . 10

ok Repairs to, : el

e Selection, s . 13

Level Instrument, 3 . 8B, 89
i i Adjustment, . 2

L0 [ Repairs to, o

« Red, Young's Self-reading, . 08

“ ¢ Mining Psltern, : . b3

¢ Hand, - . b9

£ =4 Improvad . . 69

Light Transit, 5 e ol

Magnetic Needle, . ; : i BED

[ & Adjustment, . 26

Mnaterials of Instruments, . FE i |

Mining Lamps, . . 63

«  Lump and 'P'Iummel, : )

L s« Holder, . : o

Rod and Target, - . 63

v TrANSITS, . " . 49-51

o “ Addition to, " 2

i Tripods, - . e

i L " double, &3

Slope Levels, . : . 60

Needle and Centre DPin, : . 26

Nystrom's Caleulator, . : . Gl

Paine’s Steel Tape, . > i 6B

Parallel Rule, Rolling, . . 65

- ¢ and I rulraclnr, . b4
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) Page Page
Parsons’ Vernier Scale, 65 | Tangent, : ; : ; . 83
Payments, Terms of, 21 Tapes, . 66, 67
Plane Table, 58 | Telescopes, e - 10, 856
Plummet Mining Lamp, 63 ) Care of, . A i
Pocket Compasses, 60 s Fastener, . - i -3
Pocket Sextants, . . 65 | Transits, Characteristies, . . 40
Protractors, . 62, 63 ES Adjustments, . . . 18
&4 Prices, . = . e ¢
Railroad Transit, 4244 £ Repairs to, - S
# Level, a8, 39 £§ City, 45, 48
Ranging Poles, 68 < Engineer's, 2, 42-456
Reflector Plate, 40 a2 & Burveyor's, . g . b1
Repeating Circle, . . . 47 ¢ Tunnel, . : s S ;.
Repairs to lustruments, Cost of, 8 i Mining, . 3 : < 4y
L1 v Sending 4 Solar, . 7 3 ., B
them for, 9 sk Variation, . ; . b5
Rod and Target, - 68 & Ranging Pales, . . b9
£t i Mining, 53 | Tripods, . )
Rolling Parallel Rule, . 65 ¢ Attachment 2 : . 84
" Extension, : 3 . b3
Scale, Parsons’ Vernier, (1% LU Half Length, . ; . b2
Selection of Instruments, 13
Self-reading Level Rod, 58 | Variation Transit, ; : . bb
Shifting Tripod, 34 | Verniers, Care of, e
+lide Protector, 33 o Decimal Graduuuon, e i
Slope Levels, 60 | Vertieal Are, ; ; 4 . 4l
Solar Compass, . ! : 56
L £x Adjustment of, 23 | Weight of Instruments, . 42
b h Repairs to, 9
«  Transit, a6 ioung g Improved Eye Picee, . 32
Spring Arm l’rotmutot‘ 64 *& Attachment to
Surveyor s Compass, . b7 Tripod, . 84
4% Repairs to, . 9 &% Lt Slide Protector, 83
o Transit, : 64 & 8 Tungent, . 3
Stadia, 36 L L Web Fustener to
Steel Blade Protrncwrs 64 Level Telescope, . . a3
«  Helf-reading Rod, . - D8
DRAUGHTING INSTRUMENTS.
. Pagre | Page
Alteneder’s Palent Instruments, *7 | Dividers, Plain, Swiss, . *#2. 8, ?
Aneroid Barometers, = 21 i «  (German, 2 i 1...
£ Hair- «prmg, Swiss, M
Batter Triangles, . s 4 Germnn, : 12
Beam Compuasses, G, 14 i in Sets, Swiss, . 2,878
Border Pen, . 5, 13 | L4 “ German, . . 12
Bow Pen, T £ Bi-secting, . i .3
Boxes for Iu-,!rumems, 11, 18 | “ Pocket, . g 8
DBrass Instruments, 1% e Proportional, 4
| et Spring Bow, -l 13
(Cases Swiss Instruments, 9,10 | Dotting Pen, ; - ! 5 14
#  German g 156-17 | Drawing * 6,13
¢  Prass i 14 ‘
Centres, A ; : 14 ! Field Glasses, b i s . 25
('ross Section Triangles, 23
Curves, lrregular, 94 | German Draughting Instruments, 12
i Railroad, 5 e
Curve Pen, 5, 14 | Hatching Yen, ; : i . 14
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Page Page
. %5 | Railroad Curves, . ®i3
2o sl 2. Cross Seetion Trmngles, 23
Paper Tacks, é;f ! ket : - . 5, 13
:: Is‘ftliicmrs‘ . =D | Senles—Wood, Ivory, Paper, 21
peu Border 3 : 5, 18 | Selection of Insiruments, | 11
Curve, ’. ; : b, 14 ‘ Spring Bow Pen and Peneil, 3
A Rl gy e T 2
«  Hatehing, . ¥ 4 g -
v 1{:',‘:1":;:1(]% ” I : 5, 13 t Swiss Draushting lnstrumenla. 2
Red Ink, : 3 lg | - .
B : racer, g
ER::?;M (I)Tne, i . 5, 13 | Tr laugles—-“uud Harn Rubher. 22
Pillar Compusses, : 05 | German bﬂver, Steel, %{2}
Pocket g . -i | T Squares, :
«w  Dividers, : : :
Pricking Point, : 5 | Universal Pillar Compasses, b
I‘raportlennl Dl\ﬂde'l‘ﬁ [ 4
Protractors—Horn, I’aper German l
Silver, . : 20, 21
ENGINEERS’ STATIONERY AND SUPPLIES.
Page | : Page
Alphabet Books, . = /i T | Mapping Pens, 28
Brushes, Camel's Hair and Sable, 27 | Paint 8lahs and Saucers, 27
| Pencils (Brushea) 27
Colors, 26 | Pens, - ES
Croas Sectwu Puper, ?D | Paper, Druwmg - .3_8
o ¢ Tables, 41 | Profile Paper, 28, l:.'i
Colored Pencils, ri g | :‘ ?po]ﬁsh . ; 2.2}.
g i ook, 2
Drawing P:sper——Sheats, rolls, l e -
mounted, 28 || Specimen Book, 32
Field Books, 31 | Tiles for India Ink, : 27
i * 23 | Tracing or Vellum Cloth, 29
i Paper, 29
Ink India, ] 27 ‘ Transit Books, 31
«  Liquid, 26
" Jspanese{} 27 Vellum Cloth, 29
India Rubber, 28 ‘ " A o
ater Colors, :
Lead Pencils, ] 28 ¥ e Liquid, 26
o & Colored, a1 |
Letter (Specimen) Books, 28 ‘
vel Books, 82
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