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. The materials in our instruments, our style and modes of manufucture,
have been adopted after trial and test, during past fifty ycars, of all
others, and our patrons may confi lently rely that the various new mate-
rials and new constructions, blazoned forth periodically, have been tried,
tested and discarded by us.

The graduations, the main point of all angular instruments, are, in
our instruments, performed under our personal inspection, upon a line of
graduating engines, superior to all others in the country. So acknow-
ledged is this superiority, thut no cstablishment but ourselves has
attempted the manuflacture of finer astronomical instruments calling for
graduations of larger circles.

Making no pretensions for sale of low priced instruments, we require
only such prices as will enable us to produce good instruments, aud these
prices will be found, for similar instruments, not exceeding those reccived
twenty years ago. ’

Having endeavored, by more perfect system and increased fucilities,
to counteract the increased (in some cases almost doubled) cost of skilled
labor, & fair comparison, including many minor points ol’ improvements,
not so evident but of cost in construction, will show prices of prescnt
less than those of past; and as it is upon the standing and character alone
of the mauufacturer that the purchaser wmust rely, we feel confident our
fricuds have no just cause of complaint.

The establishment, at present, is under the management of’ Alfred C.
Young, who has selu‘ctcd Mr 'T. N. Watson, the senior of the late
Wu. J. Young's partners, in the firm of Wi J Young & Co., to assist
in oversight of the business. Mr Watson has beeu engaged in various
capacities in the business for over 45 years.

Combining, as we have endeavored to do, a theoretical and scicutific
technical education, with experience in construction in the workshop, and
experience in practice in the field, we believe we have retained every
pussible excellence which bas heretofore distinguished this establishment.

YOUNG & SONS,

CARE OF INSTRUMENTS.

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

Iu the ordinarysConipass the main point is to avoid dulling the centre pin.
It point is soft, this dulling will occur from natural weight of needle. If the
poiut is hardened earefully iv will last, as far as effects of wear are concerned,
many years. To preserve the point avoid all sudden jarring and jolting when
needle is down, as the harder and more perfect the poiut the more subject to
brenkage from this cause. Never lift the instrument without being sure the
needie is serewed up.  Should the point become dull, use 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 he revolved
go as to make centre pin revolve, sharpen by pressing stone against peint-and
moving it in u circular direction. Do not use atone 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 impossible for needle to play freely.

Thig method will not produce a perfectly shaped point, and will only answer
as a 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
wenr the thickness of point, if we may so speak, will not be so much greater.
A dulling of point from wearing or breakage causes friction by its edges bearing
against side of cap, and is the principal and nlmost universal cause of failure of
needle to play freely. A perfect point is of greatest imporiance, and can only
be relied upon at the instrument makers.

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

Should the North end of needle become lower than South end, the balunce

should be restored by sliding the brass wire on South end.
) With the cap to needle the Engincer can do bat little.  Its shape is such that
it forms a centre and nothing more, so that poinl rests nearly on a plane. Any
zl(ll,impl (o smooth the cup is likely to result in destroying this form, either pro-
ducing a plane surfnce, where the needle finds no centre and will rest on no
particulur point, or producing an angle, the sides of which will bind on sides of
puint of centre pin,

A good needle, of proper malterials, and properly charged in first place, does

not often lose its magnetism. It may be, when power Lias gone, assisted by
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REPAIRS TO INSTRUMENTS.

oo

_Repairs to instruments injured by accident, are generally more serious than
tho Bugineer supposes, and usually the cost of these repairs exceeds the antici-
pated amount. Thereare several reasons for this. Breukuge of parts is evident
to the Engineer, aud he generally attributes the whole cost of repairs to this
alone, whereas these evident breaks form the lesser portion of cost, the greater
¢ost being in pointe only developed by more eritical examination, and of which
he has no idea. Nono but those fumilisr with repairing ean realize the time
consumed in removing what appears a triviel fault, but which the correct werking
of instrument requires to be thoroughly eradicated  When we consider the se-
.vere tests to which the various fittings of the instrument are sulijected, by means
of the graduations, of the level, and of the telescope, the necessity for repatr, ax
near perfection 88 possible, regardless of time consumed, becomes cvident, and
the cost of these repairs explained. What muy be termed, 1n contradistinclion
to the Engineer’s adjustment, the Instrument Maker's adjustment, winch con-
gists 1n placing all purts of the instrument correctly together, so us to work
suhothly, detecting any points which may be wrong, seeing that no part is
strained, that the needle, vernicrs and plates are properly centered, &c., cannot
be conscientionsly and well performed in the Transit under o cost of $10.00; in
a Level under €5,00; and Compass under $3.00. These are independent of oost
of repairs, which ure charged according to time consumed.

In coure of vepairs, points of injury not apparent to the Engineer develope
themselves, and those which appeared trifling, because of their minor importanee,
become serious when the more prominent are corrected ; so that it happens that
instruments are frequently sent to be repaired at cevtain points, and yet when
these points are repaired, the instrument is nlmost, if not quite, as uscless as
before. We have adopted, ns our rule, to thoroughly examine and repair every
instrument sent, believing it most satisfactory and cconomical to the Engineer,
and feeling assured the result is in all cases beneficia) and in end sutisfactory.

TuransiT.—This instrument, from its being the most complicate, is the most
costly to repair, nearly every part being liable to injury from a fall. Injuries
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 endenvoring
to bring bearings correct.

Bending of plates from a fall, if the metal is rolled brass, can be remedied,
unless the beml is i short,”” and severe. Where metal is cast brass a complete
turning and re graduation is generally found neeessary.

Where slides of teleseope are much injured by fretting, or by a fall, or by
wear, a new slide ig advisable as the only eflicient remedy. A speedy method
of closing tubes gives appearance of repairs, and though ditference is not evi-
dent to Engineer, the telescope soon becomes ns bad 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 fiat
centered instrument, i3 about $5.€0; it a lung centered instrument, rauges from
$10.00 to $10.00, Injury to telescope is serious, from diflicuity of causing them
to work on line of collimation,
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As a general rule, the cost to repairs to transit, even if injury is slight, will
vary from $7.00 to $12.00; and if scrious, such as from a fall, wili vary, if a
tlat centro instrument, $15.00 to $30.00, and a long centre, $15 00 to $60.00.

Re-graduations of our gradualing engine costs $15.00.

Levew repairs vary from $6.00 to $12.00, unless new centres should be
required, or heavy repairs fo telescope, when {he cost may exicnd to $25.00
or $30.00.

New Level tube ground uniformly the whole extent of circumference, to give
uniform motion, is $3.00.

Compasses are principally injured by dulling of centre pin, bending of plates
and sights,

Cost of re-adjustment of needle, and re-magnetizing same, is $3.00. New
centre pin, $1.00; cap and needle, now needle seldom wanted, $4.50; new cap °
to needle, $2.25; new glass, hest French plate, $1.00.

Repairs to Solar Compasses are especially expensive. The extreme accuracy
necessary in principal parts of this instrument to a correct working, and the
time 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 of 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 after repairs, and recall
what we have said in reference to ‘‘instrument maker’s adjustment.” It is not
ufn‘rcqucnl that when we suppose the repairs and adjustment. almost finished we
-h:-tcuvcr some point needing attention, which, though the conscquences may be
ll’l\'i:.ll, needs attention, and may possibly require as much time as the greater
repairs.

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

. I"l:xce in hox address of party sending, and memoranda of points which
Iungumcr considers require attention, thongh not necessary, may be of advantage
It is advisable to place our name in full; but ¢ Young, Instrument Maker.
Philadelphia,” will secure safe arrival '



ENGINEERING INSTRUMENTS.

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

These improvements have for their purpose
increased accwracy, and we believe have in
all cases added to efficiency of instrument; but
there may be circumstances, such as railway
worle in rough country, and in places distant
from repairing facilities, where one great cha-
racteristic of owr older instruments, viz., their
great endurance of rough usade, may counter-
balance the benefils of the additions. For this
reason we still continue to manufacture our
older styles as heretofore.

The telescopes, as placed wpon owr instruments
of four or five years vast, have a much higher
power than herctofore, and while this high power
is extremely desirable in many respects, it is
necessarily accompanied in all cases by loss of
lisht, a smaller field, more wear upon stides of
Lelescope, a grealer difficulty in focusing an 0b-
Jject, requiring more time to work, and « greater
lia,bil{foy to error if not properly focussed.

e
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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. .. . S , .

Graduations being the really tmportant part of
an andgular instrument, such as Transit, we have
devoted especial attention, to enable ws 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
makers, while our line of engines has enabled us
to complete work not attempted in any other
establishment. Our friends may rely wpon the
work being done under our personal supervision
the facilities itn owr AUTOMATON ENGINES enablind,'
us to allow sufficient time in process of g‘radua,:—
tion to ensure best results; while, to avoid the
unsatisfactory work arising from too common
error of speedy Sraduation, we occupy from two
to four times as long in the process as is Jene-
rally occupied by others.

Lxperience has shown wus the materials upon
which graduations of our ordinary Transits are
mude, being brass ROLLED especially for us, and
coidensed under our trip hammer, especially
u.(,lapted 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,
exeepting, perhaps, yellow brass, which can be
ha,/nm.,ered and condensed, has compelled the
adoption, in larder instruments, of silver or other
hon‘zqgeneous metals. The small air holes, and
cle/ww?'wies of castings, causing the point of cutter
lo deviate from proper pluace, producing unequal
spaces and wunequal thickness to lines. This is
one reason we avoid castings for our graduated
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plates of best instruments. The silver has very
serious objection, that though alloyed, it is so soft
that the least particle of dust or dirt between
verniers. and_plates turns up edges of Sradua-
tions, destroying their accuracy, in many cases
obliterating graduations at the edde.

We consider that, for fine graduations, such as
under twenty seconds, silver is best material,
principally on account of surface re(]uirin.g 1o
working after graduations, to endanger ‘oblitera-
tion of fine lines; but that for graduations.qf one
minute, or even to twenty seconds our rolled con-
densed brass is preferable.

i
i
'
i
i

SELECTION OF INSTRUMENTS.

-——

The grades of instrumental work now called for from Engincers, being more

- numerous- and-variod thau formerly, extending from-that calling for-most--aceu-

rate results necessitating the most perfect and delicate instruments, to that
where the question of resulls is to be considered along with the question of
transportation, has ealled for n greater variety of instruments than heretofore.

While instruments of medium size and weight have a wide range of adapia-
bility, we have found it impossible (o supply the different requisites in the most
sutisfuctory manner in the same instrument. We have therefore adopted as
results of our cxperience a classification for Levels, Transits and otber jnsirn-
ments, tie basis of a heavy, medinm and light instrnments ; for, though aceuracy
by no means follows as a certain result of weight, it is certainly true that weight
limits size, and with same skill in proportioning size limits accuracy The
charncter of the work is the rame in all our instruments,—the higher priceu
ones, in addition to size, have principally small additions to increasc their
efliciency, and such modification of construction to adapt them to their purposes.

We have placed in this cedition the Variation and the Surveyor's Transit.
oniitted from our last bocause of inability to produce good work amd compete
in price with the cheaper class of these instruments. Numerous applications
having obliged us to insert them, purchasers may rely upon their having the same
qualily 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 othgr Surveyor the purchase of Lugineer's
Transit, they will find these instruments useful and reliable, if desired.

In choice of L):\'l»:l.:i we would advise, for ordinary Ran.-zoan work, where
quick working and large field are desived, our 17 inch Level.

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

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

In choice of TuaxsiTs for general Rarn-roap or Eagincering purposes, our
No. 6, with 6} inches graduations.

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

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

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

For snch work as requires exceeding accurney in angular mensuremenis, the
Repeating Circles.

For Tunnel and work where accuracy in producing straight line is desived,
our No. 18,

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

For Surveyors we would earnestly advise an instrument such as Engineer’s or
Surveyor’s Transit, where the aceuracy of reading of ucedle can be checked off.

For accurate work, requiring an extremely light instrument, our Nu. 10,
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simply ns an answer to numerous enquiries,
and do not mean that none but those specificd would answer purposes nam:«l.
Thus we believe our No. 8, 6} inches graduation, to be as fully oompe:cn:.. ox:
all conditions as any other instrument in the countr? outside of ou; se :c l:lne;
“but there has grown npf:rdemandfforfthisuolussiﬁcumn'_nLourf\\.!Q! ) ,E:‘D d:t.er-
giving sufficient details of our instruments, must leave it to Eng.meer 0
mine the charaocteristics of bis business and judgment of our choice.

We offer this advice on selection,

ADJUSTMENTS.

Too little knowledge cxists amongst Engineers as to principles which govern
wdjustment 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 distances to instrument maker.

We have endeavored to so illustrate the general principles, that after their
curcful consideration the Engineer will never be at u loss to apply proper ocor-
rection, will be enabled to test his instrument understandingly and adjust them
confidently, without being confused in altempt to follow the almost unintelligible
dircctions generally given.

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

Thus, the adjustment of Transit consists in making the plates, or which we
here consider the same, the spirit levels, revolve at r ght angles to vertical centre
of instrument; in making the axis upon which telescope turns, at right angles
tu same centre, or parallel with plates; and in placiug the line of collimation
st right angles to this last; and if we include the compuarative 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 consists in placing the
line of collimation nnd the line of level parallel to each other and at right angles
to the vertieal nxis upon which instrument revolves.

In making these adjustments the spirit level acts an important part; but we
have here chosen to congider it merely as means of making them, or of placing
the instrument in position. .

The general method made use of is that of reversions. Reversions double
sl errors and place them on opposite sides, so that if there is no difference
after reversals there is no ervor; or if there is a difference, the mean between
the two points indieates the umount of errors as well as the true point. Every
udjustmnent may be set down as depending upon the method of reversals.

In the following directions, in which for purpose of thuroughness we shall
include the centre pin and ncedle, we sball first give the object of adjustment
sod then the genernl method of performing it.
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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 slakes 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 ohanged; but it is
preferable to bring the borizontal web in middle of field of telescope in adjust-
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 agreo when the level is in
true level line and the vertical axis of instrument in a true vertical one, or that
when either axis or level are correct the other shall be at right angles to if.

The mbthod is by bringing level on middle und reversing on vertionl centre.
The amount the level is out on reversing indicates double error, which must be
equally corrected on the bubble by ity screws and on centre by levelling screws,
and vernier then set to agree with zero of circle.

To perform adjustment, level instrument by ordinary levels, then bring the
bubble of telescope level to centre and reverse on vertical centre. Correct half
of nmount of disturbance of bubble by menns of tangent or opposing screws
and other half by means of parallel plate screws. When the instrument is so
the bubble remains stationary in reversing imstrument on centres, the zero’s
vernier must be shifted to read zero, if possible, if not, the reading noticed as
a 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 udjustment of Level instrument are to place the line ot
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.

3. Of Bar or Y's, which in reality is the adjustment of relative position of
the telescope und 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 performei is by revolving upon the telescope collars
and bringing the cross-web into centre of revolution.

To perform it tho telescope is brought to bear upon a distant object, plainly
virible, by means of the levelling screws, instrument ¢lamped, and tesescope is
then revolved half way round on the collurs; the distance the crous-web strikes
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from the point is double error, and the web must be brought half way over by
means of capstan head sorews, 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 ia performed, is to place the level in
such position that when bubble is iu centre, o tangent to the curve at its highest
peint will be parallel to the line of collimation.{

The adjustment is, in fact, & combination of two—of the main one and of the
gide andjustment to tube—that the axis of telescope and of level shall be on one
vertical plane. The former cannot be performed while the latter is out, nor can
the latter while the first is greatly in error. Meana of making the amount of
side motion equal on cach side would allow the side adjustment first, but in
absence of this the two must be made together, as it were, until approximately
correot, 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 plane by revolving a small arc on either gide.

To perform it, clamp instrument so telescope will be over one set of screws.
Liring bubble in centre by levelling screws, then reverse telescope and level end
for end. The amount the bubble moves is double error, one half of which is to
be corrected by levelling screws and one half by capstan screws 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 the first adjustment must be again
tested and the two gone over alternately.}

8.—OF THE BAR OR Y's.

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

* If adjustment does not hold good, the slld
e of telescope does not w
::’fllllhl lh‘xu n{ collimation and the only'rcmcdy Isin lnslrulljneut maker, qlt:ﬁep?t:&ln':;
ofa .(‘i lll::llrlr,l:,.:\cl23 t:)ht.l::a gll_lltlelm‘ { ib:/llutc its tcrrur we have always found o greater source
H 1 hene 16 constant working of ~llde upon m b
In< 1ing loosens the scre Y I & Toose Fis e
dl;‘vl«-ll.‘lls oosche | ws, and the tube has nothing whutever but a louse ring to
This adjustment does not follow beeause when |
| : evel Is reversed, the \
::,l;“;’l‘x:y"‘%ell;!'m' an error Into which wo believe all the best books have ﬁ‘u'l‘ll(?t?le \lVet.s
i Y l‘é\\!:?'iz:';x?rxl\?lglpfl‘::( x;s xlltl(»]lnnudor pol'nl, and whilst reversais make
'Teto, ocs deteimlne the same of colll
the callars of telescope upon which re e size g
volution Is made may be of unc 20 1
not affect that adjusiment. We would then b ] eom et G
ot t . s swve the line of colll [l
parallelismi. A te-t for this Is found ’ combinati econd nud thied
m'xn\l‘;}me-;;s u!’; (ll(:s(:ll:'ll)cd s In fou in a combination of the second aud third
hen Lthe side adjustinent i8 correct the telescope can be thro

4 I 4 wn 8l -
::’l:tl,lé\l!l,(‘ll;::’uél‘:}l::;l}::;btlllnl:»::tq:s‘iIl;u.h(bzc. Flu;ull‘d lti L?x.vltil towards the g:.':ﬁy«?n:ﬁ"('.'..
i1 0 10t correct It —the tube s conleal in pla g
cytindrical, 1t 18 not necessary the level should be thrown much srl)(l:\‘::":;rs.b;gllg

us 1 5
wdn(g:slé :;5.1!, Is likely to be accldentally thrown out of line In reversing telescope
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The method is by comparing position of bubble in reversals upon vertioal centre.

To perform it, level the instrument over opposite sorews und reverse on centre.
The amount bubble moves is double error, one half to be corrected by the nuts
at end of bar, other by levelling sorews. After this is adjusted over the four
levellinrscrews"that the bubble remain. in centre_in _all positions, reverse the
telescope on ¥'s, as in gecond adjustment, and then reverse on vertical centre.
If adjustment does not remain, the collars in telescope are of different. size, and
adjustment No. 2 ia 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; it is 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 acouracy of instrument is not affected by it.

THE SURVEYOR’S COMPASS.

Independent of needle and centre pin the adjustments of Surveyor's Compass
consist of :
1. Of the Levels.
2, Of the Sights.
1.—OF THE LEVELS.

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

2.—OF THE SIGHTS.

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

The method employed is similar to that for standards of tramsit, 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 s.lght
bring in range through the upper and lower part of opposite gight 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 eyc 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 o good test for this
adjustment, as in ndjustment for vertical motion of transit.

If sights should prove incorrect, one side should be filed down to throw them
over. This ndjustment is not properly one belonging to Surveyor, hut to instru-
ment maker. Once made it should not get out by ordinary usage; but the sights
and plates of compass are 80 frequently subject to rough usage and liable to be
thrown out, und so much of accuracy of ranging depends upon it, that it is
advisable the Surveyor should test it often. A commion cause of injury to this
is bending of plates or sights by u wrench, and if Surveyor is careful he will
be nble 1o adjust when out, and he has no other means, by serewing sights firmly
down, und holding both at once bending in direotion 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 Bur-

veyor cannot and is not called upon to perform. The adjustments of completion

of instrument are:

1. The Levels.

2, The Silver Plates of Declination Arec.

3. The Zero of Declination Are.

4. The Zero of Latitude Are.

5. Coincidence with Meridian of Zero on Plates.

We have followed in this enumcration the order a8 given by Mr. Burt. Itis
very nearly the same ag now used by us, and is perhaps more familiar to Burveyors.

1.—~OF LEVELS.

This is same as desoribed 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. Its necessity arises from the
employment of same arc 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 oonsequently 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
acouracy of declination zero and of all declination readings. .

To perform adjustment unscrew declination arm and atinch in its place the
adjuster. Bring instrument approximately to its place as if to make obser-
vation, and placing the declination arm on the adjuster bring sun’s image to
fall between the lines of silver plates, then reverse the declination arm so as to
bring upper edge below, carcfully, 8o as 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
gilver plate are large, to admit of motion when the small sorews are loosencd.
When one silver plate is corrected the other is to be likewise adjusted. When
hoth are adjusted a reversal from end to end will test the parallelism of blocks
which hold the lenses.
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8.—OF ZERO OF DECLINATION ARC.

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

The method consists simply in raising 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 arc together, and by means of
level screws of instrument, or by motion of plates, bring sun’s image between
lines of gilver plate; then reverse arc on polar axis. If zero is correct the
image will fall upon the other silver plate, if not. bring the image to do 8o by
means of tangent screw and the reading will be double error.

The vernier can be shifted to read correct by loosening 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
circle, or whether the zero starts from correct point. Fortunately neither of
these affect the correctness of the work on surveying to any extent. In all work
the latitude, as given by tnatrument, 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 eouthing the diffcrence of latitude 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 latitude at every 6 or 10 degrees of difference.

The method consists first, in observations north and south of the Equator, or
one observation on Sun and another on North Star. In one case the result is
given too high and tke other too low by the amount of error, so that the meun
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 onc which is generally used,
is observing the sun at noon and bringing the latitude aro so that the sun’s image
shall full 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 aund other on star,

To perform by second method, the instrument should be set up about ten
minutes before apparent noon, with declination and refraction set off on decli-
nation are, and the latitude arc 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 arc, as well as move the horizontal plates and declination aro, in
order to keep sun’s image between lines,—and will be highest at noon. When
at highest point the latitude should bo read, and if it differs from knawn latitude
the vernier should be shifted by loosening screws.

pg— ——— -
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Another method employed to find zero of latitude arc is to make observation
in morning with latitude as given by instrument, and place meridian mark ; then
with same reading of latitude make observation in afternoon. The meridian
for this purpose is half way between these two, and latitude arc should be
changed 8o as to bring the instrument to read on this meridian. In plnce of
meridian the bearing of any objeot may be taken.—— "~ -

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

6.—COINCIDENCE OF MERIDIAN WITH ZERO OF PLATES.

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

The 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, releasc the lutitude arc and raige it until the polar axis is hori-
zontal; place equatorinl sights on the lens blocks; bring the declination are to
zero, and sight on distant object; then bring sights (or telescope) on same
object, and the vernier of main plates should read zero. '

The correction is made by ecither, 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 adjustinents correct, to compare the
line as given by a compass and shift vernier 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 Burt’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 as now construcied to be more efficient on this acoount.

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

ComMoN To ALL NERDLE INSTRUMENTS.

These in reality constitute two adjustments, but, as in the operation, they are
dependant upon each other, as one cannot be made correct unless the other is
either correct or its error ascertained, it is necessary to consider them together.

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

The methods ndopted are two,—first by bringing one end of needle, say the N,
to reading on some one point, say N zero of cowpass, and notling the reading
of south end; then reversing the compass, und after bringing the N point of
needle to S zero of compass, to note the reading of south end and compare this
with former readings. It is evident that as the needle remains stationary, if
the reading of south end of neecdle 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 remains as before to the
left or right of zero, the error must be due to stationary part, the ncedle, as
the movement of reversal has produced no motion in centre pin, this must
therefore be in centre of graduation. Where a change has taken 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 rests upon the mdthematical 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 oppusite 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 perfect first, and complete adjustment of centre pin aflerwards.

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

To perform adjustment by first method, level the instrument; bring the N end
of needle to N zero point of compass, and rcad the S end of needle; reverse the
compass 8o that the N needle reads the S zero of compass, and note the readings
of 8 end of needle. If in doth 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, 1he centre pin is out of adjustment, and nceds binding over one-fourth
the nmount of the error, or so as to bring reading half way between the former
readings, or at zero of compass.

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

If the readings are on the same side 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
iwo ends read the two opposite zeros.
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If the readings of error are unlike in amount it indicates an error in both
needle and centre pin. The readings remaining on same side and unequal in
amount, indieating the greatest error, lies in the needle, while readings changing
in position and in amount, indicating the greatest error, lies in the centre pin.

In the second method the difference of readings should always come upon
same 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, and 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 a3 meaning the positive sides,
viz.: left or right of the adjuster, the east and west sides of compass changing
their position with reversals. . )

The bending of centre pin is done by a small brass lever having an opening,
which is placed over centre pin, about one-half way up to point, and a slight
pressure 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 cap, 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 seldom 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 Eugineer should not
attempt it. We place it here because, though very seldom, the necessity does
gometimes occur, and because it is advisable they should be understood by the

.uger of instrument. In 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 trinl it will be found impossible to give Lo the neeme
and centre pin by these menns that perfect adjustment necessary,



IMPROVEMENTS.

It is a gratification to us to be enabled to say to
our friends, thut not only is the invention and
tntroduction of ENGINEER'S TRANSIT due fo 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 wilh us.

GRADIENTER.

This important addition to our Transit instrument measures, with aceuracy,
and economy of labor and time,
1st, Gradients,
2d, Distances,
8d, Actuul differences of Level.

The ordinary Transit simply measures the nngu]:‘n' position, as referred to a
certain linc; the Gradienter addition determines every other condition necessary
to establishing the actual position of any point.

The addition ndds very little to weight of plain instrument—nothing whatever
where level is already placed on, and its peculiar advantage consists in uo maunuer
interfering with the use of instrument as a Transit.

Iu its construction, a clamping arm extends downwards from axle upon which
telescope revolves, and i3 forked at lower extremity to embrace 8 micrometer
headed nut. This nut moves along a screw, accurately cut upou our straight
line engine, making a certain number of revolutions to the hundredth of a fool.
The hend of screw is graduated into one hundred parts, and attached is a zerv
edge for reading graduations.
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If the line A A represents the centre line or optical axis of telescope, wher
level, and which produced strikes a rod at D; C E, the perpendicular or clamp
piece of Gradicnter; and E E the micromeler sorew 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’, - e .

It is evident that C E E” and C D D’ are similar triangles, and if we know
posilive values on one, and relative 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 horizontal, then the telescope
would be elevated (or depressed) as to indicate a difference of one foot ox DD/
placed one hundred feet off ; and iwo revolutions indicate an elevation or depres-
gion of Lwo feet in the hundred feet. Hence, the number of revolutions, and
parts of a revolution, as indicated by graduations on the screw head, measures
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 vertioal
in o distance of 100 feet horizontal, when the motion of telescope measures the
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.

Os if points D D’ are at a fixed distance from ench other, so as to form a
buase, and the Gradienter is moved that the micrometer head travels as to bring
iice of sight from D to D/, 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 screw and micrometer liead are so arranged as one full revolution, or
100 graduations gives proportion of one foot vertical to 100 fect horizontal.

TO RUN A CERTAIN OGRADIENT.

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

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

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

TO MEABURE A ORBRADIENT.

Bring Telescope level, and note reading as before; then turn micrometer head unts!
telescope line strikes the target or other olject; the number of revolutions, and parts
of a revolution, indicate the fect and purts of feet per bundred of gradient.

Tuus 1.40, or 1 revolution and 40 grnduutions, indicate 1.46 foot per 100
feet; 2.50, or 2 revolutions and 50 graduations, indicate 2.560 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
usual style, passed over by one revolution of micromeler head.
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Tuus, if one revolution of micrometer head passes the reading by the cross
web of telescope from 5.00 ft. to 6.27—difference 1.27, the distance is 127 feet ;
if from 4.50 to 6.78—difference 2.28, distunce 228 feet.

It is not necessary the operation should be confined to a single revolution of

_head, but there may be made as many as desirable. Thus, as above, the first
veading 5.00, 8 revolutiens gives 8.81—difference 8.81 ; divided by 8, rumber of
revolutions, 127. Again, first reading 4.50, 2 revolutions give 9.0t—difference
6.66; divided by 2, number of revolutions, 228 foet.
2d, By having an ascertained base, as two targets or other marks placed
upon a rod, at any desired distance apart. Bring telescope on one target or mark,
note reading, and turn micrometer head until it strikes other; the difference in readings
or number of graduations pussed over by micrometer head, divided into base and
mulliplied by 100, gives distance.

If in previous figures we denote D D/, on this case, our base by &; C D the
distance by d; number of graduations passed over by n; then we obtain as
formula, d=23;

or, DISTANCE EQUALS BASE, DIVIDED BY NUMBER OF GRADUATIONS.
As the graduations are hundredths of a whole revolution, it is necessary to
multiply result by 100 to bring it to feet.

Taus, largets are placed 6 feet apart, number of graduations passed over arec

250, or 2 revolutions, 60 graduations; then
£98 = 2.40 X 100 = 240 feet.
Targets 8 feet apart, graduations 313,
27¢ = 2.539 X 100 = 253.9 feel.

The advantages of this lust method consists,

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

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

It is not necessary in this method to use a graduated rod; any two marks ot
ascertaincd distance apart answer equally as well.

In previous description we have supposed the fineness of serew Lo be such as

to give u ratio of one foot vertical to 100 feet horizontal. We have deemed it

preferuble, in our larger instruments, to make screw finer, as giving more
sensitive motion, and have made it to have ratio of 0.5 foot verticul to 100 feet
horizontal. The former rules should then be modified as follows:

TO RUN CERTAIN GRADIENT.

Turn micrometer head, double the number of yraduations of micrometer head thay
is wanted in feel, per hundred.
Thus, wanted 1.7 ft. per 100, turn 1.7 X 2 = 3.40.

TO MEASURE A GRADIENT.

Divide the number of graduations of micrometer head by 2, to obtan ratio per
hundred.
Thus, 280 graduations, #4° == 1.40 foot per 100.
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TO MEASURE DISTANCES.
1st, By use o usual graduations on rod. Move double number of revolutions.
Trus, two revolutions give 2.60 on rod; distance equals 260 feet.

2d, By ascertained base.
Change formula into d=12;

Or DISTANCE EQUALS TWIOE THE BASE, DIVIDED BY THE NUMBER OF GRADUATIONS

Taus, base 6 fcet, graduations 6500; distance 240 feet.

In use of Gradienter, as in use of every instrument to which o screw mave-
ment 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 ulility of Gradienter in running of grades on rail-road or other work, or
in measuring gradients on preliminary or location, are egident to any engincer.

To illustrate its benefits in a general way, supposc the Enginecr to desire a
position of point, not only ns regards alignment, but also as to distance, grade
and difference of level.

He sends rodman lo point, with target (fixed, if desired, at height of instru-
ment), and with another target, or other plain mark, placed at, say G feet apart
from first. Ile brings telescope level by micrometer head, and from this raiscs
or depresses telescope, by micrometer, until it strikes first target. Ilis 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 buse 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.

ExanpLe.—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 . . 310 feet on rod.
Motion over base of 6 fect gives . 193 graduations.
Then, 1.92, divided into 6, gives . 310.1.

Results, therefore, gradient, 2,83 ft. per 100 f1.
Distance, . . . . 310 ft. by reading.
Or more accurate by base, . . 810.1.
Difference of level, 2.83 X 810 . 8.778.

With screw giving ratio of 0.5 ft. per 100 fect, the observations would have
been—
From level, grade 6.66 groduations.
2 turns of screw give . . 810 ft. on rod.
And base 6 feet, . . . . 286 graduations.

No other instrument in practical use accomplishes the same results, viz.,
meagsurement of distances, grade and differences of level. For the measurement
of distances we believe it preferable to the stadia wires. As n measurc of com-
parison we gencrally place fixed stadia wires in telescope. As compared with
stadia it has several advnntages; the line of sight is in all cases directly in
optical axis of tclescope, being unaffected by want of flainess in the field, a
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source of inncouracy and grest objection to the stadia; the measurements are
made from centre of instrument direct, while in stadia measurements it is claimed
allowanoce must be made for focal distances.

A great advantage in favor of Gradienter lies in the inability to use ordinary
stadia wires at a distance beyond where the figures on rod are plainly visible,—
the setting of fargets in use of sladia is so slow, and so difficult an operation, as
to forbid its general use, while the reading of bundredths of a rod, at any great
distance, is an impossibility. The Grodienter, on contrary, in use of base
system, makes the sights to targets or other marks which can be made, as dis-
tinct as needed. Not only this, but the bnse 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
ils use, is to know the simple distance of marks or targets apart, is n remarkable
illustration of merits of Gradienter. Using this distance as a base and measuring
distance by micromeles screw,—WwITHOUT USE OF GRADUATED ROD, with nothing
but the knowledge of this distance of largets—then follows:

The measurement of Grade.
[ ¢« of Distance,
" «  of difference of Level.

1t is not even necessary to know thiz distonce at the time. In case of emergency
two marks may be placed upon a temporary rod, the obgervation made and dis-
tance of targets obtained afterwards.

The form of Gradienter, of German origin, where the micrometer screw i
placed under the end of tclescope, entirely provents the use of instrument as &
Traunsit, producing an instrument which the Eugineers of this country look upon
with especial disfuvor.

With advantages enumerated, taken 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 picce does not turn as it moves out and
back, but moves in same straight line, preventing rotation of eye piece upon
image.

An incorvect focusing of eye piece produces parallax in sighting, throwing
ohject to one side or other of web. An nccurating 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 slile—with extreme high power slmost im-
possible—hence, importance of this improvement.

* The original adjustable eye piece we believe to have bheen nde by Messrs,
Kubler & Seelhorst. We belicve our mothod w be an lmprovement.
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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 cross
web, tends to produce error, from the rotation of telescope in Y bearings throw-
ing all other parts of horizontal web above or below the true level line. The
bringing to exaot intersection on rod is tedious,—the examination and correction
of horizontal web each time still more 80; while, unless one of these are resorfed
to, 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 so as to prevent
any rotation. Observations can be made at any portion of the field of view,
equally as well as the centre. Another advantage consists in the certainty with
which the 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.

The motion of tube or slide of object glass upon main telescope tube is apt in
time to wear, 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 a long time without shake is a sign of a poorly constructed instrument;
but even in best comstructed the dirt, grit, &c., which adheres to slide and is
carried into tube by it, is a cause of more rapid wearing, or a greater incon-
venience 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 a preventive we have added our SLive ProTECTOR,—a thin tube or sleeve
covering the slide and moving with it, so that neither dust nor dirt can reack it.

The atlachment preserves the slide, upon which perfection of collimation
depends, in good condition for a much longer time.

TANGENT.

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

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

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

There are other points of improvement in our tangent screw, such as length
of attachment, by which the screw is kept acting more nearly at a tangent.
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due to impossibility of acouracy, for want of some such improvement as we
have made.

Through more accurate readings thus assured, the results of survey, as given
by o smaller needle, may be rclicd upon with as much cerlainty as those given
by a larger needle upon ordinary compasses.

Two advantages attach to this which do not generally accompany similar
improvements. There are

No ApDITIONAL PARTs,
No Appition To WEIQHT.

Engineera and Surveyors who have used this improvement give it unqualified

praise.
Notwithstanding the increased value thus afforded to Compasses, Transits, &o.,
we shall place the improvement upon all our new instruments, without additional

charge.
To Surveyors 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 lime, . . $2 60

¢ no repairs *¢ ‘" . . 3 60
P

IMPROVED VERNIERS,

(PATENTED.)

There has been granted us & Patent for Improvement in VErNIERS and
GRADUATED PLATES, important, as producing
INCREASED ACCURACY IN READING GRADUATIONS,
A REDUCED SIZE OF INSTRUMENT, and
A REDUCTION IN WEIGHT.

The facility of vernicr readings is determined by the closeness of vernier and
plate. The weight of the Transit instrument ig determined mainly by the size of
gradunted plate, and the necessary proportions of other parts thereto. The
graduations of larger and smaller instruments, where difference in size is not
too great, being generally performed on same Graduating Engine, there is no
difference in the accuracy of the Graduations; but, o8 the larger the circle has
the greater difference between the lines of graduntion, it is the more easily read.
This snme difference cun be produced on a smaller circle by o higher magnifying
power of the reading gluss, the use of which is, however, limited by two serious
objections, evident from a congideration of the construction of the vernier and
graduated plates as generally used. To read perfectly, two conditions have been
herctofore necessary ; first, that the vernier and plate should be in close contact,
in order that the continuity of agrecing lines on the two should not be destroyed ;
sccond, that both plates and vernier should be on same plane, in order to avoid
the error 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
groduations destroyed. There nust consequently be rome space lefl, and this
space is so enlarged by the magnifying power of reading glass, that the conti-
uuity of agreeing lines becomes desiroyed, and the readings become uncertain.
In addition to this, by the usual method of reading, this spuce is viewed at an
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inclination, and the line of sight passing so inclined from edge of vernier to
plate, and striking delow graduations 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

li.ue'if”éight, when it reaches the inside piece, will strike beyond this epace and
give a continuity of lines, This construction is generally favored by Engineers;
but as heretofore construoted, the acouracy is destroyed by the error of pamllnx,
or by the difference of readings, as the eye is moved to one side or other. ,

There results from these cons.derations the indispensable condition, that in
order to read verniers perfectly correct, the eye must be situated in the vertical
;.:lana, passing through the agreeing divisions of vernier and plate, and the centre of the
tnstrument. To enable this to be done with certainly, and at same time to cause
the lines on vernier and plate Lo appear continuous and have no space between them
is lh.e object of our invention. We accomplish it, by placing above the ﬁrs;.
vernier, generally on the vernier glass, a similar vernier, graduated in whole or
in part, so that by bringing the eyc in range of corresponding graduations on the
two, the eye must necessarily be in proper position, and parallax be completely
destroyed.

So 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
ru..pid readings; and in positlions where Engineer is cramped for room, as in
mines or steep hill sides, the ability to place eye correctly is of exceedin,g con-
venience. 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 closely than the larger
instruments without il; and, while retaining the same telescope, leveling sorews
&c., with same tripod, reduce the weight from 2 to 2} lbs.; and, by reducing’
tripod proportionally, save at least 4 to § lbs., retaining all the merits of the
present larger instruments,

—

ALUMINUM.

The increased inquiries for instruments of Aluminum has induoced us to make
arrangements whereby we are enabled to obtain this metal in such quantities as
to be prepared to fill orders. We do not, a8 yet, desire to endorse this metal as
being suitable for the wkole instrument, and we make wearing parts and screws
of brass or hard metal, or bush the bearings. The additional cost of instrument
generally ranges to fifiy per cent. Tune saving of weight is over one-half (not
including tripod).

Engincers desirous of ohtaining instruments of Aluminum, by addressing us
will be more fully advised of cosi. Final orders must be accompanied hy
estimated cost of metal.

Janvary 1, 1883,
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.

GRADUATING ENGINES.

——— "

With this edition, we present to the Civil Engineers of this and for.eign
countries, a more complete view of our line of Circular Graduating Engincs.
From this they may be able to judge of our capacity, both positive and compara-
tive, Lo insure accuracy in the most important part of their instruments; .also l:o'
judge of the labor and cxpense we have incurred that the work may be faithfully
performed, and be such a8 they can implicitly rely uplfn.

Theee Engines have all been made in our establishment. Thc.y repret;enl
a cost greater, we believe, than the combined cost of all the Grndtmtmg Engines
in our country; ond of themselvesa cost greater than the combined cost of oil
the instrument catablishments of this city.

T\h:‘y():tr:ngine, of 22 inches diameter, nsed for Protractors, Needle Rings,
and such work requiring heavy graduations, hut not especial accuracy.

An Automaton Engine, of 24 inches diameter, upon which is placed. ﬁf:er
work, and which is capable, by late test, of finer graduations than any similar

i i ntry.
eng’:‘:eolrntrhgl: ::ulom:ton Engine, 48 inches diameter, which is intended for th:
finest astronomical and other work, and which is uncqualled and unapproache

i ? i raduate our KEngineere
by any such engine here. Upon this engine we now g

Transits, §c- . -
The vital point of any instrument is the graduation. Defects in other parts

y y y rrectl) .
o v T nce and yet instrument w ork co
ms pl‘O o &n annoyance O inconvenie y g

With defecis of graduation, accuracy, if not impossible, is n mere matter of

accident. Defects in ordinary parts of instrument become evident to the

Ensincer. In the graduations they are unknown; and frequently the only
g .

evidence of their existence is the unsatisfactory condition of the finished work,

leaving the Engineer in doubt whether the unsatisfactory results, condemning
) . . . 3 "
his work, nrises from his own carclessness or the imperfections of his instrumen

’

It is not necessary errors should be found in all parts; the mere fact that an

rror may exist anywhere is sufficient to throw doubt upon the work. In fact,
e : b

L . .
the wanl of positive knowledge that no error CAN exist, is sufficient to make every

i i i > ing eni,
conscientious Engineer hesitate in the choice of an angular instrum

While imperfect graduations most frequently arise from imperfect engines, o

cause of error is carclessness, or inexperience in manipulation. The
common s
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delicacy refjuired in graduationa of Transits, &c., is such that reliance cannot be
placed upon personal operation. The heat of the body in contact with the
engine, the uneven strain placed upon the parts by the hand, the uneven velocity,
and especially the many evils resulting from the long continued strain upon the
attention of the individual, make the AUTOMATON movement necessary for -
any approach to perfecticn. '

Errors of graduation frequently run in periods, so thot one or two repetitions,
should they fall within these periods, give the same, though false results.

It sometimes happens that the regular errors of engine are partially balanced
by accidental errors in process of graduation, which is one cause of different
amounts of error to be found in the different instruments of some makers; and
which, perhaps, partly accounts for certificates of performances of some instru-
menls, agoribing to them a certain 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 certificales for what
the next instrument may be.

In surveys requiring large triangulations, the accuracy of results being in
proportion to the accuracy of graduations, we feel justified in considering it a
maotter of prudence on part of Engineers in charge, to avail themselves of the
facilities which our labor and investments afford them.

With our perfect provisions for securing sccuracy in graduations, there
remains but one obstacle, the error of Parallax,—complotely removed by our
Patent Vernier,—so that the Engincer using one of our late instruments, can
congratulate himself upon Iraving one, for working purposes,

SUPERIOR TO ANY NOW MADE.

-

Eogineers are reminded of the great superiorily given our TRANSITS, in

addition o the merits of their graduation, by our
PATENT VERNIERS,
PATERT TRIPOD,
IMPROVED EYE PIECE,
IMPROVED SLIDE PROTECTOR,
IMPROVED TANGENT,
IMPROVED TELESCOPL,
GRADIENTER.
No Transit now made approaches these instruments in perfection, aceuracy

or couvenience. They are the oNLY instruments to which any bona fide improve-
ments have been added
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Want of flatness in field of view is o great disadvantage in the stadia, but one
that cannot be avoided, except in perfection of telescope. The observer should
be ocareful to obtain exact foous, as out of foous the image of rod ocoupies &
larger space, while stadia wires cover always the same.

_Measurements by stadia do not start from centre of instrument, but from a

distance beyond objeot glass equal to the focus of object 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
screws. The correction thus found is a constant, to be always added to distance
of observation.

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

The fixed are fastened on web picce along with the regular wires; they are
upon same plane, and in adjustment of wires there is no 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 distance 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 espeoially 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 extremecly useful, and con-
sidering the accuracy of which they are capable, and thut they in no wige
interfere with other uses of instrument, they form a dcsirable addition. For
moderate distances, across ravines, s'reams, sWanps, for measurements in topo-
graphical surveys, and for checks on the chain, they are of great value. For
topography, especially, they are excelled by no arrangement but our Gradienter.
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LEVELS.

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

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, telescope
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 inoh
of motion of bubble, or for each division on acale an angle of twelve seconda;
and as difference in reading of two ends of bubble indicate double actual motio;
of bubble, it follows that each difference of une 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.

Aa. a general rule, the more sensitive the bubble the more perfect the work,
but in an‘.cxceedingly sensitive level will not remain stationary and is difficult
and annoying to work, On the other band 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
?f !evel 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 city and hydraulic work. The telescope is larger, the oentres are
longer, the tripod wider, and the levelling screws are passed through nuts that
can be tightened, s0 as to insure perfect steadiness on this part. The level is
extremely sensitive, and the whole instrument arranged as to give the most
accurate results possible,

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

The Tripods have cnst stcel shoes, which should be kept moderately sharp.
Thf’ legs are of Spunish cedur, as giving the firmest tripod with the lightest
weight, and the heads or bearing surfaces are faced with hard wood.

Interchunging Tripods of Trunsits and Levels is not recommended ; but our’s
wre s0 made that Tripoed of No. 1 Level cun be used with our long centered
Transits, and Tripod of No. 2 Level with our fint centered Transits.
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TRANSITS.

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

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

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

In construction the principal division of Transits is into long and fint centres.
The flat centre is best adapted to withetand rough work, and is in many respects
the most portable. The greater friction of plates upon each other, and the con-
sequent wear upon oentres, 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 moakes the correction of shake in centre a comparatively
easy matter to the Engincer himself.

In the long centre instrument there arc 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.

TerLescores.—The telescopes on our Transits are made to reverse either end,
exccpt 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 applioation of telescopes 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 ereet
eye piece is used. For Mining purposes, Tunnel instrument, and for highest
class of instruments the inverting is gabstituted.

Diagonal Eye Dieces for observations of stars for meridian, as well ag for
observations at larger vertical angle than with ordinary eye picce, arc gencrally
made by us with a simple prism attachment, as being the most convenient and
expeditious.

RirLecTor Prates for illumination of oross-webs, for observation on 8iars,
for work in mines, where light received is not sufficient of itgelf, are attached
by us to the object glass, by meaus of a frame work holding n reficctor plate
faced with solid silver, and placed at an angle with axis of instrument. This
plate is perforated ut centre to allow ohservation of ubject, while the light of o
lamp held backward and pideways is reflected upon crosg-web.
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. The Compass Needle is made of careful forgings, greatest measure vertical, t
insure steadiness and e.v?id that unsteady motion mistaken sometimes for ae;: i
tiveness, which is of no service to needle, but an annoyance to the surveyor BII;.
has also a large oross section t¢ secure magnetic power, a matter weyre. ard
of _consequence, the flat thin or square needle used on second class inslruf) t
being merely a device to save cost-of- construction. f{ e .
. Com".sss Face in all but smaller instruments are bronzed, to prevent reflection
of sun into the eyes, A small silvered ring, immediately under end of needl
secures all the advantage of the full silvered face. "
) Vsnflfnna 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 o'ﬂ' an angle, when in confined positions, or upon ground where any motim;
of Euglne?r would disturb the instrument, is so great that, once accustomed to
them., Engmcers always give them the decided preference. The light upon the
verniers is more in this position, not being so much interfered with pb th
standards. Verniers are in all cases double, reading right and left. v
DeciMaAL VEaNigwrs,—QGraduations into decimal parts of a degree has been
placed upon our instruments for many years, before being adopted on an
ollfers. Its adoption is due to Samuel W. Mifflin, C. E,, and its use is nlmotz
universal amongst the Pennsylvavia Rail Roud Engineers, and those who have
gru«:!unted under their instruction. The great advantage is convenience in de;
flecting for curves, the targential deflection for a :2° curve being the hundredll;
of llt‘a.hdegree for each foot of distance, and in proportion curves of other radii.
o oen egti:::e::l) i::{e:.f placing on our Transits is to wmake ong vernier decimal
The l»:yel Lo telescope, with tangent or opposing screws, the vertical are, and
‘t)he ?rnd;énﬁer, are considered as attachments to the plain Transit. Thcy. can
m: i}; t;)(:f":pon any of the instruments, and do not in any manner modify the
The Lever, as placed upon telescopes of our Transits, is as sensilive as those
usually placed upon the level instruments of other makers. The divisions ar
generally plu.ced upon the glass itself in preference to the brass scale. °
lth:e oppoeing screws t:or h?lding this level hold it firmest in windy weather,
t':r hungcnt. screw or spring gives the smoothest most regular motion.
N a‘;::l::lg:nl Arc with Loosk VERNIER, u8 introduced by us 24 years ago,
R ely used by us. The.fl.xll vertical circle i, from its peculiarly
pxpos on{) " oln‘, c?nemntly !mble to injury, and when but even slightly injured,
oot co{“ c;ss itself but interferes with other use of instrument, by throwing
g, bm:t ion o.ut on reversals. The loose vertical arc measures 60° either
N 'o.m,, pi:lef:::::,g niny be mad.e to measure 180°. No injury to it affects
" rument, Its introduction was a decided improvement on
Be;l;-:‘l(l.ger:: :r; gfa:e;n.lly made with a double spring, to prevent lost motion in
e e Ao & col c' improvement we cover them to keep away dirt, reducing
ampins o s f;:“'l& a much smooth.er motion, without necessity of so tightly
Thoy on lp li;mg nuts lo'foroe dirt out as it enters these nuts.
point of mm[;::: t’ufulex' the instrument to protect them from injury, while the
P et ot is so fnr. frc{m the clamp where it touches plate, that the
motion does not deprive it of all resemblunce to a tangent.
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No. 10.
10 Ib. or MOUNTAIN TRANSIT.

This instrument is same as Mining Transit No. 8. It is designed for such Engi-
neering as needs a light, portabls instrument. In workmanship, graduations and
Pproportionate slrength, it is as reliable as larger instruments, principal difference
being in weight. It has simply, in construction, the disadvantage of smaller cirele
and smaller needle.

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

The ceutres are longer than the centres of the usual lurger instruments of the
country, being over three inches. The telescope has object glass of cne inch
opening, 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 bas the
inverting telescope, affording extra light, larger field and shorter telescope, for
same focal lengih 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, 3% inches.

Graduations, 43 inches.

Tangent to plates.

Vertical adjustment to telescope.

Eye piece, either inverting or erect.

Shifting tripod.

Screws pack in box,

Improvement for Obviating Error of Parallax, . . . . + $170 00
Extra:
Graduations, reading 20 seconds or 30 seconds, . . . . . $10 00
Vertical Are, . . . . . . . . . . . 16 v0
Level to Telescope, with opposing or tangent screw, . . . 26 00
“ “ . o o ‘¢ and vertical arc, 40 ¢0
‘e «“ . [N € 6 . [ circle, 48 00
Gradienter, including Level to Telescope, . . . . . 40 00
o . ‘“ s and vertical are, . . 66 00
. s . “ ¢ “ circle, . . 68 00
Stadia wires, fixed, . . . . . ., . 8 00
s *¢  adjustable, + ., . . . . . . . . 8 00
Diagonal Eye Piece Attachment, . ’ . . . . 8 00

FOLDING TELESOOPIO SIGHTS AND RIGHT-ANGLED SIGHTS
Are also placed upon Nos. 8, 4, 6, 7 and T0.

Extra, each, . . . . . . . $8 0v

The present cunatruction of our Trunsit Standards renders the Right Adngle
Sights unnecessary.
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No. 12.

REPEATING CIRCLE.
COAST SURVEY PATTERN.

Repeating circles differ from Transits mainly in the telescopes ot revolving
The name is generally given to o class of instruments intended for

on axis.
he uprights are made a8 low a8

angular measurements of great accuracy. T

possible for the work to be performed.
This instrument is made from pattern designed by us for geveral instruments

made for United States Const Survey. There are three levelling screws. The
tripod has n wide base, and legs are made of open frame pattern, to secure
steadiness with lightness.

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 avo on cach side of meridian.

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

Long centre.

Spring tangent to lower plate.

Graduations, 8 inches on golid silver.

Two vernicrs 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 scnsitive.

Balance weight on end of teleacope.

Inverting eye piece, - - - - - T . $830 00

These instruments arc furnished with
Youna's Inrrovep EvE PiroE,

o« “ SLipe PROTECTOR.
(L IMPROVEMENT FoR OBVIATING EagoR oF PARALLAX.
PR

Extra:

Vertical circle, 6 inches, gmdunted to read 30 seconds, with level
attached, $60 00
Compass box, . . . . . . 18 00
Inverting cye picces extra, each, L. . . . 10 00
Stadin wires, fixed, 3 00
" «  adjustable, . 8 00
20 00

Four verniers to horizontal plate,

Repeating Cireles of larger size and finer graduations, as desired.
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No. 13.
CITY AND TUNNEL TBAN.BIT.
Adapted especially for straight lines.

weight, ol'. our adaption, is balanced that it may move easily and not risk dis-
t.urba:ce in revolving it. The axis bearings are cylindrioal, that the telescope
may be l:eversed on these bearings as well aa revolved on them. This affords
;):;rrtumty forftestlng adjustment of collimation speedily without change of
strument, or if not in adjust i i
" oo"ect_' justment, of marking two points the mean of which
llA slriiing level rlesting upon the journals tests motion of telescope in a vertical
plane. As generally made f i is i i
by g y e for tunnel work, the eye piece is inverting to obtain
Th? instrument is frequently made with standards low, to secure greater
steat:m(cisat.) It then loses its character of transit, and the telescope cannot be
revolved, but the reversal on axis bearings allows adj i
O back sioht ton g justments to be readily made
gﬂ.Wedt'-requ;ntlyd make them without the circular needle box, the advantage
ined is reduced height of standards. An obl immi p
gained is rocucs ' ong needle box, similar to No. 12,
These instruments arc sometimes made with h
. ese i ollow telescope axi
illuminating web, on inside of telescope tube. g " ond peflector

Y bearings.

Hollow pillar supports.

Long centre.

'Iwod(;zitz::&vermers, reading minutes or decimals, or one minutes and one
Graduations, 63 inches.

Needle, 5 inches.

Tangent to plates.

Vertical adjustment to telescope.

Striding level to axis of telescope, . . . . s $260 60

These instruments arve furnished with

Youxa’s Iuprovep Eve PIeck,
s “ Stipr ProTECTOR,
o . TANGENT.
" InprrovEMENT FOR OBVIATING ERROR OF PARALLAX.

Extra:
Graduations to 20 or 30 scconds, . . .
Graduations on solid silver, . . . ) ‘ ) ) ' $3'0 o
Diagonnl eye piece attachment, . ' ' ) ) . % o0
Stadia wires, fixcd, . . . . ‘ ' ) ' ' . 5 0o
. ¢ adjustable, . . ' . . . . . ‘ . g ((;g

Oblong needle box (detachable) in lieu of circular ring, . . 16 0
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MINING TRANSITS.

Mining Transits differ from ordinary ones principally in being of smaller size
for greater portability, in having telescope admitting more light, and having a
greater range of vertioal angle.

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

Wo would advise to have the needle ring and plates both numbered from 0°
to 8600, all danger from error in reading cardinal points being thus avoided.

No. 14; or MINING TRANSIT No. 1.

The general dimensions are same as No. 6 or 7, with level to telescope and
vertical arc.

MINING ATTACHMENTS:
Side telescope, revolving full vertical circle, independent of centre telescope.
Dingunal eye piece to side telescope.
Full vertical circle, graduations on silver.
Counterbalance.
The vertical circle, with side telescope and counterbalance, detachable, $300 00
Same instrument, with side telescope revolving along with, not inde-

pendent of, centre telescope, . . . . . . . 280 00

These instruments are furnished with

Young’'s Improvep Eve Ptece,
o “ Suing ProrecTOR,
“ . TANGENT,
“ Patent SuieriNag Trirop.
“ IMPROVEMENT Por OBVIATING ERROR oF PARALLAX.

Extra:
Graduations of plate, solid silver, . . . . . . . $26 00
Clamp ond tangent to vertical circle, . . . . . . 16 00
Stadia hairs, fixed, . . . . . . . . . . 3 00
o « adjustable, . . . . . . . . . 8 00
Reflector plate, . . . . . . . . . . . 4 00
Diugonal eye picce utlachment, . . . . . . . . 8 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, tae instrument becomes
No. 6 or Nou. 7, with level to telescope and vertical aro.
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No. 16; or MINING TRANSIT No. 2.
LAKE SUPERIOR PATTERN.
Woeight, without tripod, 8} lbs.

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

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

Urper SEMI-CIROLE, diameter 8 inches, graduations on silver to minutes.

Level to telescope, with clamp and tangent.

Vertical aro.

Sipe TELESCOPE. .

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

Two vernicrs, reading minutes.

Level to te’<scope.

Tangent, . . . . . . . . . . - $360 0O
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No. 16.
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, it is as reliable as larger instruments, principal difference being
in weight. It has simply, in construction, the disadvantage of smaller circle and
smaller needle. We consider it a most convenient Mining Transit.

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 objcct glass of one inch
opening, 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 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 Engincer can read the
plate without changing his position, and risking the disturbance of the instrumeni.

Long centre.

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

Graduations, 4} inches.

Tangent to plates.

Vertical adjustment to telescope.

Eye piece, either inverting or erect.

Shifting tripod.

Screws pack in box,

Improvement for Obviating Error of Parallax, . . . . . $170 00
Extra:

Gradienter attachment, including level to telescope, . . . $40 ©0
Level to telescope, with tangent or opposing screws, . . . . 2500
Vertical are, . . . . . . . . . . . 16 00
Graduated to read 20 scconds, or 80 seconds, . . . . . 10 €0
Both erect and inverting eye piece, . . . . . . 10 ©0
Stadia hairs, fixed, . . . . . . . . 8 00

o ¢ adjustable, . . . . . . . . 8 00
Reflector plate, silver, . . . . . . . . . . 4 0C

Diagonal eye piece attachmcut, + . . . . . . . 8 00




YOUNC’S
Improved Mining Transit No. 4.

Youna & Sons,
PHILADELPHIA.
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MINING TRANSIT No. 4.

The principal novelty in our Mining Transits ig in the arraagement of the
Inclined Standards, by which the Engineer is enabled 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 angles have their vertices over the
centre point, and no correction for offsett is necessary, avoiding the inconvenience
and liability to error of double telescopes. The centres of instrument, as made
by us during past six years, being much longer than thoso of other makers, holds
the overbalance of standards stendy, while the details being arranged to decrease
this overbalance, it does not affect the working of the instrument. It can, if
desirable, with a slight addition of weight, be entirely destroyed.

The inclined standards afford a much less obstructed view of the vernier, and

the improved vernier, patented by us, secures an accuracy of reading hitherto
extremely difficult to obtain.

The PaTenT TELESCOPE forms a desirable addition, for these reasons:

1st, That it is calculated to retain adjustment more perfectly.

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

3d, That the telescope always remains the same length, and always balanced.

Our GRADIENTER ATTACHMENT measures (where the gradient is not too steep)
the inclination with accuracy and speed, besides distances and differences of level.
For a more detailed account of this Attachment, we would refer to our descrip-
tion of Gradienter. .

The minor details of instrument, such as position of verniers to one side of
standards, so decidedly preferable where the Engincer is working in confined
positions, and so much more favorable for throwing light upon graduations; the
dust ring cover to plates, similar to our larger instruments; and (he more secure
arrangement for attachment to tripod, are such as to recommend it to favorable
consideration.

The StEEL Cnain Tare, strong, durable, and but little liable to injury, is the
best calculaled of all for underground or surface work.

The CanprLe Lamp Prummer is, in cases, superior to our Minixa Lampr
PrLumyer, in that it is cleaner, more portable and compaot, and cun be packed in
same box as instrument.

With our Sliding Tripod, Short Triped, Mining Slide Target Rod, and other
improvements, we believe we have supplied the important requisites of the
Mining Engincer’s outfit.
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PRICE LIST IMPROVED MINING TRANSIT.

These Instruments have Inclined Stundards (patented); Improved Verniers { patented),
Improved Telescope, erect (patented); they have also most of the improvements we
have placed upon our City Transit.

PLAIN, Needle 8} inches Graduations 43 in., dimensions as No. 10, $186 00

“ . 43 - . 6} (T No. 6, 216 00
& ““ 5 & 13 6} “" “ NO- 6’ 225 00
Extra:
Gradienter Attachment, including level on telescope, . . . . $40 00
Level on Telesoope, with tangent or opposing screws. . . . . 25600
Vertical Are, . . . . . . . . . . . 16 00
s Cirole, . . . . . . . . . . . 18 00
Graduations to read 20 or 30 seconds, . . . . . . . 10 00
Stadia Hairs, fixed, . . . . . . . . . . . 800
Reflector Plate, Silver, . . . . . . . . . 4 00
Diagonal Eye Piace, . . .. . . - . 800
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ADDITIONS TO MINING TRANSITS.

EXTENSION TRIPOD.

Legs to shorten to one-half usual length. Two clamp screws to each leg.
The clamping arrungement superior and firmer to those herctofore made.

This form of tripod has been made by us for thirty-five years, and has given
most general satisfaction. The change in clamping arrangement, lately made,
adds 1o its efficiency. ’

Tripod, to accompany instrument in place of regular tripod, extra, . $10 00
Single extengion leg to tripod, in place of regularlcg, . . . 6 00
Full extension tripod, in addition to regular one on instrument, . . 2000

HALF LENGTH TRIPOD.

The usual tripod legs are halved and screwed together firmly in centre,
When lower half is unscrewed, the upper prescnts a sharp pointed steel shoe.

The tripod is not so heavy as extension tripod, and is firmer when at full
length; but is not as convenient, perhaps, .in setling instrument on irregular
ground. :

Full tripod, in place of regular tripod, extra, Ce . . $12 00
Full tripod, in addition to regular tripod, . . . . . . 16 00

REFLECTOR PLATE.

Bolid silver, to attach to object glass to illuminate cross web, . $4 00

MINING LAMP AND PLUMMET.*
GERMAN STYLE.

This plummet is made large, with upper part hollow, to receive oil and form
lamp. It is suspended directly to sides, or by a gimbol ring, and hung from s
point in the roof of the mines. Tbe sight is taken to centre of flame.

Single lamp, packed neatly in box, . . . . . . $18 00
Two lamps, packed in box, . . . . . . . . 26 00

* We believe the first of these Jamps in this country were made by us, for Eckle
B. Coxe, M. E., from drawings furnished by him.
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Needle, 6 inches.
Tangent to plates.
Outside vernier, reading minutes,

. Improvement for Obviating Error of Parallax, . . . . . $180 00

Extra:
Level, wilh opposing screws to telescope, . . . . $22 00
Vertical are, . . . . . . . . . . 12 CO
Variation plate for needle, . . . . . . . . 10 CO

The bozes are furnished with plummet, reading glass, levers, &ec.

No. 18.
VARIATION TRANSIT.

Weight, . . . o . . . . 14 1bs.
Power of telescope, 18

Consists of instrument similar to tho Burveyor’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 frequent]y furnished with compound
ball and socket, and levelling screws similar to Bolar Compass.

Needle, b inches.
Outside vernier for variation,
Improvement for Obviating Error of Tarallax, . . . . . $106 00

No. 19.

BURT'S SOLAR COMPASS.

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

Since its first introductiou it has been the only instrument allowed in running
the lines on government public land surveys, the use of cther instruments being
coufined to sub-divisions of Solar work.

The principle consists in a practical scientific application of the principles
which govern the motion of the sun, thut when instrument is placed in adjust-
ment, and the sun’s image brought (o a 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 Bolar was without tangent screws, 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. 8ince then, and with progress of surveys into more
open country, the tangent sorews and the transit tripod have been added.

When weather is clear the Solar 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 8olar Compass, our forms of solar construction
as designed by us, in consultation with the inventor, have stood the test of thirty
years. No material change in shape or proportions have been made by the
manufacturers who have attempted this work.

In these, a8 in our engineering instruments, we find instances where some after
80 years service are doing good work.

By a late improvement in the method of adjustment, we have secured greater
socuracy than heretofore.

We make either transit triped, 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 meet more approval than any other. The telescopes are generally inverting,
to secure a shorter telescope. We have lately succeeded in producing an erect
telesoope, light, and of good power and field.

All graduations on silver.
Tangent to plates, declination and latitude arcs, and needle box for variation.

All arcs reading minutes, . . . . . . . . . $280 00
With telescope (detachable) and sights, . . . <. 290 00
Graduations on arcs to 20 or 80 seoonds, extra, . . . . 20 00
8olar, large size, declination and latitude arcs 6 inches radms, readings

20 or 80 seconds, plain, . . . . . . . . 800 00
With telescope, . . . . . . . . . . 330 00

SOLAR TRANSIT.

Our Bolar Transit is simply the Solar Compass with telescope, as above.
Of the various attempts to adapt solar work to ordinary transit, we havo as
yet seen none we consider capable of good work.
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No. 10, or MOUNTAIN TRANSIT.
SMITH SOLAR ATTACHMENT.
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SOLAR TRANSITS.

We have added to the list of our Instruments the Solar Attachment of Benj. H.
Smith, C. E., to which the attention of Engineers and Surveyors, especially those
engaged on Government surveys, is ealled.

The distinctive feature of Mr. Smith’s Attachment consists in the use of a
Reflector, moved by a declination arm, whereby the sun’s image is reflected into
the focus of a short telescope, the axis of which corresponds to the polar axis of
other forms of solar attachments.

The compactness of this form of solar especially adapts it for attachments to
transit instruments, with the ordinary workings of which there is no interference.
No counter-poise is required.

The clear limb of the sun’s image can be brought between the equatorial wires
with greater exactness than can be attained by the ordinary plan of focussing
on a silver plate, and hence the meridional result is more accurate.

The polar axis, the vital part of a golar, is longer than in any other form.

Another great advantage which has been experienced by those using this
instrument is the facility with which the sun’s image can be taken in hazy weather,
when the old forms of solar cannot be used.

For the use of U.S. Deputy Surveyors, we recommend our No. 10, or Mountain
Transit, as suitable for this Attachment.

—PRICES—

No. 10 Transit, 3} inch Needle, 4} inch Graduations, Extension Tripod,
Level to Telescope, with Tangent Screw or Opposing Screws, Vertical
Arc, Smith Solar Attachment, . . . . . . . $285 00

Smith’s Solar Attachment to either sizes of our No. 6, . . . 80 00



No. 10, or MOUNTAIN TRANSIT.
SMITH SOLAR ATTACHMENT.
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PLANE TABLE.

Our complete Plane Table comprises every improvement, gome of them new,
which can be placed upon it. The gradienter attachment 1s especially desirable

The tripods of larger tables are made of open form, strong and lizht, and
giving wide base,

The sizes of board are made as desired.

Board 18 by 24 inches, Engineer’s level, triped, alidade with compasa

sights, . . . . . . . . . . . . $70 00
Parallel rule attached, extra, . . . . 18 00
Alidade, with powerful telescope, paper clamps,

. . . 200 00
Same, with vertical arc, level to telescope, stadia hairs, gradienter
attachment, parallel rule sights, plumbing bar, paper clamps, com-
pass box, . . . . . . . . . . . 800 00

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 are painted
red, the tenths black. The latter figures are six hundredths in size, placed by
gauge, generally over centre of tenth division, so that the top and bottom of
figure indicates exactly three bundredths 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 the nearest tenth, for surface levels, to be more

easily read. When preferred these figures can be placed with bottom on line.

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

The target 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, so common in all other rods, is avoided.

In addition to the self-reading charaoteristic, it is equally a Suipina Tareer
Rop.

By combination of the two qualities the Engineer in enabled in target readings
to give the rodman the reading of rod to nearest hundredih at ounce, so that
exnct reading may be obtained in one or two shiftings, as well as to know
whetber any error exceeding ono or two hundredths has been made by rodmun.

For rapidily of readings on surface levels, for checking the rodman on turning
points, and on more accurate readings, we believe it superior to all other forms.
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Cr?sa section and similar work on railrgading can be performed with at least
!.moe the rapidity and with much greater certainty, besides relieving both the
instrument man and rodman of much exhausting irritating labor.

Lately we have introduced scveral improvements in the mountings, by which
the rod is made more durable, '

Price, .

. . $18 00.
New York Level Rod, Best Pattern, . 816 oo

TRANSIT SIGHT POLES,

Made of well seasoned ash, octagonal, with long steel pointed shoes. Every

precaution taken to ensure rod remaining straight. Pole divided i
. ed into feet
colored red and white alternately. ¢ o foet, and

8 feet, . . . . . . . 8 0
10 « . . $9 Og
Pine 8ight Poles (not our mske) 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 dcsired,

is he!d 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, .. . $12 00
‘“  Brass, L . . . 11 ¢0
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SLOPE LEVELS.

MINING PATTERN.

Square. Packed in strong wooden box.
4inchaquare, . . . . . . . $000

T Y
ENGINEER’S PATTERN.

Base 8 inches long, folds into box 2} inches wide, . . . . $12 00

POCKET COMPASSES.

The usual small Pocket Compuss is made so low priced as to be unreliable.
In ours, the needle, cap, centre pin, &e., 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 especiully made for o number of Mining Companies.

2} inch needle, folding sights, stops, ball and sockets, cover, graduated
to degrees, . . . . . . . $12 00
Same, 34 inch needle, with variation plate, . . . . . 20 00
Other sizes made to order.

————————

PRISMATIC AZIMUTH
COMPASSES.

Made in best manner, Needle Card of Alluminum, 8} inches, . . $26 00
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NYSTROM'S CALCULATOR.

N N \\\\\\\\ ‘ J—
V \\\\\.\&\\\\\\\ Ll i

Conrists 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

such form and divisions that, by their intersection with the arms, numbers are
reud and problems solved.

The arrangement for trigonometrical calculations is such that it is not
neces<ary (o notice sine cosino tangent, &c., opcrating only by angles themselves,
cxpressed in degrees and minutes. This makes trigonometrical solutions so ensy
that any one who understands simple arithmetic will be able to solve trigono-
metrical questions

Calculations 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 calculations in Nystrom’s Mechanic’s Companion were golved by this
instrument, the most severe test, perhaps, to which it could be submiited.

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

Price, on German silver plate, . . . . $26 00
Box to pack in, . . . . 200
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CHAINS AND TAPES.

ENGINEER’S CHAIN TAPE.

Yenrs of experience in the use of steel wire tape has convinced us of their
great utility in measurements of bridge work, foundations, crossings, &e., and
in all cnses where more accurate measures than can be produced with chain are
desired. The usual Chesterman tape is too short and too wide, affected too
much by the wind, and too linble to break to answer general purposes.

The chain tape is capable of much more general use in surveys of all character,
and especially in the rough preliminary and location of Railroad work. The
increased accuracy of results, especinlly in measurements on curves, has been
a surprise to Engineers using them ; the one beneficial result of closer agrecment
in measurements, before and after construction, is alone sufficient to recommend
them.

As made by us, they are thicker and narrower than the ordinary steel tape.
The marks are placed to read in a manner somewhat similar to a chain, and
ordinarily no division finer than a foot is placed upon them.

For city work finer graduations arc sometimes placed, though we would advige,
in preference, the use of ordinawy 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 ohject in
the chain tape being to furnish one that will stand rougher usage, as well as one
that can be used for 1onger distances.

Our chain tapes are marked by United States Standard, made by us and com-
pared at Office of Weights and Measurcs, at Washington, and the temperature
at which 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 50 to 1000 feet or more.

The tape can be convenicntly wound up by making o single turn at cne end,
and tying this end and the el tightly together so they cannot slip, and then
coiling up by hand. We however send an improved reel, which, when not in
use, can be folded and carried in the pocket.

An ordinary chain handle, slit 5o as to catch in any part of the chain instantly,
is used for stretching for short distances.

We do not pince the temperature adjustment on chain unless ordered. These
adjustments, ns usually made, only correct for entire lengths, and leave inter-
medinte lengths in error, especially in measuring for short distances from
correcied end. It is preferable to correct by calculation.*

Spring balances are not added, as we consider them sources of innccuracy.
The tape is so light that a moderate force will always straighten it. so that no

*Tho expansion for each lineal foot for 1° Is 000072 of an Inch.
A 1L 1L, Tapo expamds, for eaca 100, one fneh in 1400 fect.
The temperature of test beluy stamped ou our Lupes, the correction can be made,

c
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ordinary force that oan be applied will cause any difference, and it should alway,
be so strained. The weight of dirt adhering to the tape, and acoidental inter-
mediate supports, affect acouracy when the spring balance is used.

100 feet tapes, marked every ten feet, . . . . . . . $6 00
100 ¢« & *  chain style, in feet, with reel, . . . 10 00
50 ¢ o« “ . “ - s . . . . b 60
66 o o . . w o . . . 8 00
83 ¢ “ . . “ .. a“ . . . . 4 60
Addition length, per 100 feet, graduafed in feet, . . . . 6 00
g . ' ‘e every ten foet, . . . 80
Reel to wind tape, which closes so us to be placed in pocket, extra, . 2 00

The following Tapes are nol of our manufacture, but form so important a part of
our general business that we have inserted them.

In ordering, state whether inches or tenths are desired.

CHESTERMAN TAPE. Metallic.

These tapes have fine brass wires running lengthways through linen tape to
strengthen them and counteract effects of moisture.

50 feet, tenths or inches, . . . . . . . . . $3 00
66 - [ 6 . . . . . . . . B 38 80
76 (5 o . . . . . . . . . 876
100 - . s . . . . . 4176

Baoks of tapes are marked to perciies and links.

CHESTERMAN TAPE. Steel.

The Chesterman Steel Tape has for many years maintnined its place, for high
finish, nceurncy, and beauty of its graduations. The steel ribbon is thin, broad,
finely tempered, liable to brenk if not curefully handled, this being the sole
ohjection to its more general use.

For measurements i laying out buildings, foundations, &ec., it is the most
gunvenient of all. :

33 feet, tentlis or inches, . . . . . . . . . $6 26
60 ¢ (& . . . . . . . . . . 8 60
[} . . . . . . . . . . . 11 00
75 - . “ . . . . . . . . . 12 60
100 v ‘- . . . . . . . . . 16 00

The hack is marked in perches and links.

The e tapes, ns sokl by us, ave examined and stamped by us to testify their
correcine 8. The temperature at which they are tested is also stamped upon
them by us.

The permanent ntinchment of the box to these tnpes being frequently a cause
of hrenknge, and u great inconvenience in moving them around, we have devised
un arvangement by which they can be detached from box, and a small handle or

ring attached thereto, . . . . . . . . . . $2 50
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THE PAINE PATENT STEEL TAPE

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

It ocoupies an intermediate plice between the Chesterman and our Engineer’s
chain tape.

Each foot is graduated into inches and eighths,

The tape is detachable from box. .
GO feet, . . . . . . . . . . . . . §8 00
66 ¢ . . . . . . . . . . . . 10 CO
(L BN . . . . . . . . . . . . 1200
1:0 ¢ . . .. 15600
Detachable compensatory handles, graduuted for varlauons of tempera-
ture, per pair, . . . . . . 4060

Measures, without cases, gmduated 10 cents per t‘oot.

EDDY & CO’S TAPES.—Leather Cases.
60 feet, Metallic, . . $2 60 Linen Cord, Enameled, . $2 co

66 .. . 800 o« w “ . . 2%
/TR .. 8580 o« w “ . 2 50
100 «  w . . . 400 “ oo “ . . 27

CHATINS.

STEEL WIRE ALONE IS USED IN MANUFACTURE OF OUR CHAINS.

ENGINEER’S.

. 60 feet, No. 7 wire, oval links, . . . . . . . $6 00
60 ¢ “ 10 s (Y . . . . . . . 6 50
100 ¢ “o 7w " . . . . . . . 9 60
100 ¢ 10 « s . . . . . . . 9 00
60 « “ 12 o« e brazed, . . . . . . 7 60
100 « ]2 o« L L . . . . . 13 60
20 metres, ¢ 12 ¢ [ “ . L . . . 1300
10 ¢ 12 « . i . . . . . 7 60
20 vara, ‘12 Lo “ . . . . . . 18 00
10 « 12w . (L . . . . . 7 60

SURVEYOR’S.

2 pole, No. 7 wire, oval links, . . . . . . . . $4 75
2 u e 10 ¢ [ . . . . . . . 4 25
4 w7 u o . . . . . . . . 700
F I “ 10 ¢ o . . . . . . . 6 26
2 « “ 12« s brazed, . . . . . . 660
4 o “ 12w i o . . . . . . 12 00

CHAIN PINS.—S8ee page 66.
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[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 clips 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
teleacope rattled. Such were some of the discomforts attending use of the Theo-
dolite, an instrument well fitted for many purposes, and whose peculiar merits
still cause many of our English brethren to cling to iis use.

From the Theodolite ihe change was to the Magunetic Compass. This, in ity
gimplest form, or in its modified form made to read full circle angles independent
of needle, waa high in favor with many, especially those Surveyors who, from
their local knowledge, (and some with naught besides,) were selecied 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-gights in secing 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 web, bul were sure they could make it
sjust right”” with the line of sights. Nevertheless, though frequently doing close
work, lhe ncedle 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 1881, 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 graduatious of 3 minules 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 5 inches;
the telescope 9 inches, of low power. The standards were of almost identical
paltern now used by some makers. The centre between plates was of flat style,
vernier on inside of needle ring, and the plates moved upon each other by rack and

NorTe.—We are desirous of obtalning the first Transit made, or the oldest
existing Truunsit, and offer in exchange for same, a flrst-cluss new Insirument.
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 as 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 uge in this country, and is a comparatively
cheap instrument. 8uch, however, is not the case in Europe. In England, the
old mode is still in vogue, to a great extent, of laying out curves with the use of
Ordinates; we are not sure, indeed, that any other codrse is not an exception.”

“Some years since, Mr. Charles P. Manning, an accomplished American Engi-
neer,—now the efficient Chief of the Alexandria, Loudoun and Hampshire Rail-
road,—went to Ireland, and on the Limerick and Waterford Railway, initiated
the method, 80 common in this country, of laying out curves with the Transit.”

¢The first instrument of this name was made by Mr. William J. Young, the
accomplished Mathematical Instrument 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 at the present time by the same manufacturer, and is, if
we are not mistaken, still in the field.”

¢ Since then, Transits have been little improved, but have been changed in the
wrong direction. They are generally much heavier than formerly, containing as
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 thun
light ones to get out of adjustment on transportation—even in the ordinary field
service. They are not a whit steadier in the wind; being generally made with
clumsy tripods and large plates, they expose a greater area to the breeze. If the
Jeet of the tripod be firmly planted, the instrument is rarely disturbed by the wind.
Besides this, a heavy instrument is much more liable to danger from acecident in
a rough country.”

And the following, from same Journal of January 6, 1866:

THE FIRST TRANSIT COMPASS.

*In our issue of the 15th of December, 1855, in noticing the field book of
C. E. Cross, C. 5., we took occasion to state some facts 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 initinted in lreland the American method of laying out curves. Mr.
Manning discluims the honor in favor of ¢ Richard B. Osborne, Esq., an Engineer
who received his professional education in the service of the Reading Railroad
Compuny, under Messrs. Moncure and Wirt Robinson (where he finally occupied
the responsible position of Chief of the Engineer Department, during the early
struggles of that Corporntion, in its competition with its rival, the Schuylkil
Nuvigation Company), and from which road he went to Ireland, and took charge
of the location and construction of the Waterford and Limerick Railway in 1846,"

e b e — ‘o - P -
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“Mr. Manning says further: ¢I obtained from Mr. Young, and gent to Irelsnd,
probably, the first Transit Compass ever known in that country or in England ;
and soon afterwards jcined Mr. Osborne as his Principal Assistant, for the pur-
pose of aiding him in the effectual introduction, at least upon that road, of the
American system of location and construction.’

* We were fumiliar with these fucts when we made the statement -which Mr.
Manning desires corrected. But our object was not s0o much to mention the party
to whom the credit of introduction was due, as to state a fow fasta immediately
connected with the history of the instrument. Mr. Osborne introduced the
instrument into Ireland, Mr. Manning initiated its use among the junior nss stants.

¢ ¢ Mr. Osborne was the first to construct an Iron Bridge upon the plan of
Howe’s Patent Truss—several of which he put upon the W. & L. Railway; and,
I helieve, he also built and placed upon the same road, the first eight-wheeled,
double-truck passenger and freight cars (American plan) that were ever used in
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 yenrs ago—when a mere boy—I saw that instrument upon
a lawyer's table, and afterwards in a court-room—a dumb witness in behalf of
the patentee. Nineteen years ago, after 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 County,
Maryland, and in Ohio County, Virginia.

««In the last seven years the instrument accompanied me as a duplicate, and
was occasionally used upon the location and construction of the B. & O. R. R.,
through the wilderness, west of Cumberland, and now rests upon its laurels in
the office of the Baltimore and Ohio R. It. Co. in Baltimore.

s« +It was instrumental in sotting the first peg that was driven for the extension
of the B. & O. R. R. west of Harper’s Ferry; and it was *hard by,’ and able to
do duty, when the last pég was set for completing the track of that road upon
the banks of the Ohio river.

“«In all material points Mr. Young has never been able to improve ugon this
original work of his hand, but in some of its minor parts he has effected desirable
changes—such as the tangent screws conneoted 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 plutes—ihe subdivision of degrees into minutes, by an
improved graduation of the vernier, &c., &c.

¢ ¢The original instrument had an index for counting the number of defiections
made at one silting; also a small bubble upon the exterior of the iclescope, for
the purpose of defining a horizontal line, without resorting to the aid of its com-
panion, the ordinary Lovel,—but these superfluities were soon thrown aside ; and
one of its peouliar features was, and is, a Vernier, graduated only to three
minntes.””’

Mr. Manning but expresses the fasts when be aays, that in all material points
but little change has taken place. The changes that have taken place, hnve heen
those called for by peculiur circumstances—modifications, which, while retaining
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the characteristics of the Transit, have approached more nearly to the peoculi-
arities of the Theodolite. Transits in after years became divided into the two
distinot classes, FLAT CENTRE, as first introduced, and Lona 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. It now is the rule, and the flat centre the exception.

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

For the same strength, the flat centres are far the lightest. 8ays an experienced
and competent Engineer to us, within the few days past, ¢ The first requisite of
a Transit is lightness and portability.” Judged by these requisites, the Flat
contre 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 uscfulness and general introduction 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 centreis
a broad 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 Lo be made sufliciently accurate to continue work. The rack and pinion
had nothing that could break, while the tangents, as then constructed, were
equally 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 axe as a
sorew 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 Transit, rack and pinion, and spring
vernier, cannot be made (otally uscless by any accident short of absolute breakage
of 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 recciving 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 are still doing duty—is the bhest of
evidence. Twenty-five years ngo, as rodman, we followed and worked with a flat
centre Transit, that to us then looked old enough to retire upon its laurels. 8o
coustant had been its use, that its corners, of hard hammered brass, the edgas of
its standards, and other parts, had then been rounded in carrying against cloth-
ing, Ten years afterwards we followed behind it, on the location of one of our
main lines across the mountains, where, for a long time, it had been the sole
available instrument; and one year ago it was in the shop for repairs, the owner
still believing that for Railway work it had no superior. This instrument was
light, weighing between fiftcen and sixteen lbs.; 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
geveral Assistants, both styles of instruments, and the Assistant’s choice, in all
oases, was for the flat centre.

It is not our intention to argue any superiority in the first form of Transit. It
is not the equal, for accuracy und smoothness of motion, of the long centre. Its
day of universal application has passed, nnd 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. Qur 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.

In the Transit’s early days, no Express, on cull, drove to the door, receipted
for the boxes, and relicved all anxiety, no matter how many thousand miles away,
nor what obscure point was the destination. Instead of this, they bad in many
cases (0 be consigned to the top o’ the stage, or to the Connestoga wagon, unless
the destination was near the coast, when the sen became the best route. Thus
we find the following extracts, looking at random into the books of shipment:

1883. Aug. 13. Sent, per ship Chester, to F. Beaumont, Natchez,
care of Florchell & Co., New Orleans.

1833. Aug. 16. Sent, per brig Mohawk, to Boston, to W. G. Neil,
for Boston and Providence R. R.

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

The spread of Internal Improvements in this country lhad, 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 fucilities of manufac-
ture, that the inventor .was compelled to send to England an order to have the
greater part of o limited number of transits made. This was in 1835, and these
were the first Transits, or parts of Trunsits, made in England. About three
Jozen 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 u dozen.

Of the latter, most were broken up; several remained in the establishment, in
an unfimshed condition, until recently, one of the last being taken to adorn the
monument of a Civil Engincer, in Laurel Hill Cemetery, Philadelphia.

The earliecr manufacture of the Transit instrument was, for waut of con-
veniences, attended with many difficulties. The art of Graduation had as yet
masle but little progress, and the introduction of the T'ransit called for nearer
approach to perfection. The first Graduating machines were extremely primi-
tive, consisting simply of a circular plate of about 18 inches diameter, upon which
degrees and half degrees were marked off, cither by mechanical sub-divisions, or
from o similar plate. The onec in the establishment of W. J. Young, bears the
name of Avans, Maker, LoNvoNn, and consists of such a plate as we have deseribed.

Such were the means of graduation in 1820. Mur. Young started, a8 soon as he
commenced business, the construction of an engine of 24 inches diumeter, 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 principle of comstruction for these engines was introduced. A few
years afterwards, this same machine was rendered Automatic, and is yet doing
active duty, second to none outside of the establishment for accuracy. About the
same time, Mr. Edmund Draper oonstructed 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 completencas of range, is certaiuly not equalled here, per-
haps not in any establishmeut 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 u life
of thought, work and patience, and source of expense, is evident from the fuct,
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 thesc engines.

Another serious difficully arose from want of opticians of ability. The first
glasses used were imported principally from England. With the slow communi-
cation across ocean at 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
focal 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 a
larger instrument, or one of differcnt construction, came, the question which
determined the practicability of its manufacture, was the capabilily of making
the telescope. .

About 1849, an optician named Worth, commenced in New York the manu-
facture of glasses of telescopes for Lngincers’ 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 und muchinery, and it wus 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 attemtion became too oncrous; the tools and machinery were
retained, and Mr. Worth placed in position to start for himselt.  From the optical
department, s carried on during this period, came the majority of those now
engaged in the manufacture of glasses for Engineering instruments. It 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
glagses for Astronomical Telescopes, but we believe had not turnced their attention
to the others.

The Trausit instrument having thus been brought nearer perfection, in
graduation and opticul performance, received but few more changes in construc-
tion. The decimal graduation of vernier, suggested at an early day, by 8. W.
Miftliin, C. K., proved great advantage in the turning ofl' deflection angles for
curves, and was adopted by many, notably by the Engineers of I'ennsylvania
R. R., all of whose instruments were graduated in that manner.

The loose vernier and arc, for vertical ungles, applied by the writer, about year
1850, was an improvement over the much liable to be injured tull circle.

The Shifting Staff-head, patented by W.J. Young, in 18568, was another of
those little improvements which increase the value of instrument much.
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The many varied uges to which, from progress of science in this country, the
instrument has been oalled, has brought forth instruments of greater delicaoy
and different constructions, until, to-day, the tinest Transit of the consoientious
instrument maker is a splendid instrument, not surpassed in its performances by
the production of any other country.

Of later minor improvements, some beneficial, some the exploded humbugs of
by-gone days, we are not now to speak. The profession have other, perhaps less
partial means of discovering them. Our desire is simply to keep from oblivion,
the dates and circumatances of introduction of the instrument which has played
s0 important a part in the ever memorable forty-five years of American Railroad
construction, and which might, perhaps, be lost in the whirl which has been
crowding the Railroad mind ever forward, leave it no time to look back to the
carlier laborers,
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ASTRONOMICAL INSTRUMENTS.

We are prepared to manufacture 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
work produced by us in its mechanical execution
will be guaranteed equal to the best European
work. '

Instruments with circles as large as 44 inches
can be draduated on our Engines. We have
already through the country, Transit and
Meridian circles ranging from 26 to 40 inches

diameter of circle.

PART Il

DRAUGHTING INSTRUMENTS

AND

Engineer’s Stationery.

Few of the articles in this part of the catalogue are of our own manufacture.
They are mostly imported, and require a careful selection, examination and
overhauling to insurs good articles. We make the best selection 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.

The pattern known as Alteneder Patent, the invention of Mr. Alteneder, of
Philadelphia, but whieh are made abroad, and included amongst the Swiss instru-
ments, can be recommended as superior to the others.

The first-class German instruments are, however, generally satisfactory.

To the Engincer desiring first-class cnse of draughting instruments, we would
advise selection of his own, the prices of boxes and instruments given in list
enabling him to determine cost,

We have included a few cases of brags instruments, but would earnestly advise,
wherever possible, the purchase of German silver. The brass ones may answer
some purposes, but for most work will prove unsatisfactory, their price is suck
a8 to prohibit n good quality. For this reason we have limited our list.

Our experience in the use of all articles of stationery, enubles us to select themn
with more judgment than usual.

Any desired article, not in following list, will be furnished at current prices.
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SWISS INSTRUMENTS.

536 538 540 542 544 546
Spring Stecl Spacing Dividers, plain, 8} ins., Ivory Handle, $1 560
. . s Pen, s . . o . 200
s s L Pencil, 4 [ “ s . 2 0
“ . “ Dividers, *¢ Needle Points, Ivory Hdle., 2 50
« o« Pen, “ o w woow w240
“ o« o« Pencil, & % & 6w w240

548,
650.

552,

Proportional Dividers, i} inches, finely graduated for Yines,

m »

¢ inches, finely graduated lines and cireles,
or lines and polygons,

e 13

8 inches, finely graduated lines and circles,
or lines and polygons, with rack moevement,
9 ins., finely graduated lines and circles, or

lines and polygons, micrometer adjustment,
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SWISS INSTRUMENTS.

556
No.
566. Universal Pillar Compnsses, or Pocket Set of Instrumenta, with
Points to turn, . . .
658, Universal Pillar Compusses, or Tocket Set. of Inslruments, with
Points to change, . .

6560, Universal Pillar Compnsses. or Pocket Sct of Inslrumt{nls, with
Poinis to change, and Handle to Bow Pen and Pencil, 80 each
can be used as small instruments, . . . .

562
562, Drawing Pen, Joints and Needle Point, 4} inclhies, Ivory [andle,
5G4, % .t . . o 5* 3 « €
560, “ 6 13 ““ ““ 6& ‘. ‘" “

568. Raiiroad, or Double Drawing Pen, . . .
5£70. Border, or 3-uib Pen, 6} inches, for broad lines, .
572, Curve Pen, . . . . . . . .

574. Dotting, or Roulette Pen, 1 wheel, . . . .
576. s . o . .

678, " “ ¢« 3 -+ improved, . . .
580. Opesometer, for measnring curve lines, . . .
582, Tracer, with Ivory Ilandle, . . , R .
684. Pricking Point, in holder, Ivory Handle, . .

$7 50

760

8 0

126
1 40
1 60

200
8 50
376
8 00
160
2 00
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SWisSS INSTRUMENTS.
No.
656. Same as 6562, with addition of
Hair-spring Divider, . . No. 608, . . $382 60

668. Engineer’s Pocket Set, in Morocco Case, Sliding Cover, well
bound, closely packed:

Universal Pillar Compasses, with Handle

to Bow Pen and Pencil, . No. 5660,
. Furniture for Beam Compasses, . 586,
Drawing Pen, . either No. 562, 564 or 666, . . 28 00

The Unlversal Pillar Compasses, No. 580, are capable of large and small measure-
mentas, and of describing circles from over 8 inches to the smallest diameter.

Instruments packed in this style are convenient where Engineer's duties call for work
at different pointa.

660. Beautiful Polished Walnut Box, 13 inches long by 6 inches wide,
with Well, Lock and Key:

Set of Instruments, . . No. 616,
o L . . . « 510,
Plain Dividers, . . 502, N
Hair-spring Dividers, . . . s« 608,
Bi-secting Dividers, . . v 528,
Furniture, for Beam Compusses, . +¢ 586,
Drawing Pen, . . . ‘¢ 562,
o s . . . « 566,
s ** Red Ink . . s 740,
Road Pen, . . . . « 568, . . 16 00

662. Polished Walnut or Roscwood Box, Rounded Corners, 1% inches
long by 6 inches wide, with Well, packed for Colors, &e.
Drawer in bottom: :

Set of Instruments, . . No. 516,
. [ . . . « b10,
Plain Dividers, . . 504,
Hair-spring Dividers, . . . « 508,
Steel Spacing Dividers, . . o 534,
““ [ [N . . . 536,
¢ Bow Pen, . . . « 538,
¢« Pencil, . . . v 540,
Bi-secting Dividers, . . v 528,
Furniture, Beam Compasses, . . v 586,
Drawing Pen, . . . » Ho2,
o oo . . . 564,

¢ . . . . *« 666,

(L ¢ Red Ink, . . 740,
Road Pen, . . . . + 568,
Roulette Pen, . . . . «« 574,

Curve Pen, . . s« B72, . - 7000
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SELEOTION OF SWISS MATHEMATIOAL INSTRUMENTS.

The wants of Eungineers 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 mako selection of sucb 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.

Morocco Box, holding 10 pieces or less, . . . . $2 60

Each additional piece, . . . . . . 25
Walnut or Rosewood Box, holding 10 pieces or less, with Well for

Colors, &ec., . . . . . . $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 15 00

Each additional piece, . . . . . 80

The pieces are to be counted as each separate 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, . . . . Small size, $2 00
Large ¢ 4 00
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Purchasers should select the Scales, 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 upon 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 ame

o8 Swiass Instruments.
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Mathematical Instruments of Brass,
FOR SCHOOLS.

No.
880. Rosewood Box, containing
Dividers, 4} inches, Pen, Pencil and Bar,
“ 34 ¢« plain,
Drawing Pen, Ebony Handle
Brass Protractor, . . . . . . $22

t82. Rosewood Box, with Well, Lock and Key, contnining
Needle Point Dividers, 6 ins., with Pen and Pencil Pointa,
and Lengthening Bar,
Plain Dividers, 4} inches,
Needle Point Dividers, 3} ins., with Pén and Penoil Points,
Drawing Pen,
Brass Protractor,
Horn . . . . . . . 6 00

884. Rosewood Box, with Well, Lock and Key, containing
Needle Point Dividers, 6 ins., with Pen and Pencil Points,
and Lengthening Bar,

“ . . 3} ins., with Pen and Pencil Points,
Plain Dividers, 44 inches,
Spring Bow Pen, with Needle Point,
Drawing Pen,
Brass Protractor,
Horn o . . . . . 8 00

816. Same as No. 814, with addition of Proportional Compasses, . 8 00

818. German Silver Mounted, Polished Rosewood Box, with Well, Lock
and Key, containing
Needle Point Dividers, G} 1ny., with Pen and Pencil Points,
and Lengthening Bar,
“ s s 4 ins., with Pen and Pencil Points,
Plain Dividers, 4} inches,
Spring Bow Pen,
6} inch Proportional Dividers,
Furniture for Beam Compasses,
Ivory Handle Drawing PPen,
Horn Protractor,
2 Triangles,
1 Curve, . . . N . . . 2200

This makes the most complete and convenient case of Brass Instruments; the
quality is somewhat better than usual



No.
1000.

1001.

1002.

1008.

1004.

1010.

1011.

1012.

1013.
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PROTRACTORS.

HORN, BRASS, GERMAN SILVER.

Horn, Semi-circular, b inches, half degrees, . . .
u " " G 0"
3 c i 8 “ . .
Brass, * “ 4 ¢ half degrees,
43 Y ‘“ 6 € “ 4“
“" “ “ 6 .t “ ‘"
Germon Silver, Semi-circular, b inches, half dcgrees,
. € 6 ‘" 8 ‘e [ ““
. e ‘. ‘e 7 Qg “ "

Swiss, German Silver, extra make:
Semi-circle, whole degrees, 4 inches, centre outer edge,

“" & half o“ ) i ““ . ‘-
o s . . 6 ¢ ¢  inner ¢
o . ¢ o 6 ‘¢ outer ¢
. L o . 6 ¢ *  inner **
4 «  quarter ** 6 ¢ ¢«  outer *
“ . o . 6 « *  inner ¢

PAPER PROTRACTORS.

Printed from Plates graduated on our Engines.

Whole Circle, 13 inches, half degrees, Drawing Paper,
s ¢ 13 ¢ ‘ “ Bristol Board,

Half . b . I . ‘" €

Full s b o« “ . Drawing Paper,

T SQUARES.

These nre made or corrected by ourselves. Any size made to order.

Pearwood, Fixed Head, Blade 18 inches,
. . . ‘ 24 .
“ ‘. . “ 36 9
o Swivel 18«
" “ " . 24 “
. X3 0 6 30 '
. ‘s . " 48 “
Walnut, Rubber Blade, Fixed llead, Blade 20 mches,
“ ‘" “ “ " w36 ¢
. «“ «  Swivel ¢ I
a“ ““ " . 4 . 30 .
. “ . s “ i 36 .

$ 26

30
80
3b

E
o

66
86

—

16

= &0 D tE —
(=3
(=]

40
26
36

$ 60

RS e
=
=
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SCALES.

TRIANGULAR BOXWOOD SCALES.

No.
1020, 24 inches long, graduated 10, 20, 80, 40, 50, 60 to inch, . $6 00
iz« [ ‘- do. do. do. “ . 2 00
g8 o« " [0 do. do. do. s . 176
6 o o [ do. do. do. “ . 160
1021. 24 - s [ . LR R 13,3, . 6 00
12« ‘s . do. do. do. do. . 2 00
8 o« 4 [ do. do. do. do. . 175
[ o . do. do. do. do. 1 60
IVORY AND BOXWOOD FLAT CHAIN SCALES.
1028, Ivory. 12 inches long, gra.dua.uon. 20 and 50, . v . B3 00
. 12« o 30 and 40 . 3 00
. 12 - . . 60 and 100, . 3 2
1024. Boxwood, 12 ¢ o (L 20 and 60, 125
b 12« s . 80 and 40, 125
. 12« o s 10 and 16, 126
o 12 - s s 12 and 16, 126
PLOTTING SCALES AND PROTRACTORS.
1080. Ivory, 6 inches, Plotting Scale, School quality, . . $ 7
(OO . ¢« and Protractor, School quuhly, 160
O B " one side § to 1 inch, otler side
30 to 60 inches, . . 3 C0
LU B . «  same graduation, finer quality, 4 60
v 8 .- +  gnme graduation, with 8cale of
latitude, sin. tan., hours, longitude, seconds and secants, 6 00
PAPER SCALES—on Card Board.
1031. 12 inches long, inches and tenths, and feet and hundredths, . % 10
12 ¢ «+ twentieths and fortieths, . 10
12 - «« inches and sevenths, and inches and forty-elghths, 10
19 st in gets of six, with different Scales, for Architecta

and Engincers, per set, . . . 100
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TRIANGLES.

No.
1032. Hard Rubber Triangles, angles 30, 60 and 90 degrees.
Perpendioulars, 8, 4 or 5 inches long, each,

o 6or T u . o .

i 8or 9 - “ “ .

o 10or11 ¢« “ “ .
o 120r138 ¢ " “ .

“ l40rl1s o « “ i
“ 186 or17 ¢ . 4

¢ Bor20 . “

1033. Hard Rubber Triangles, angles 45, 45 and 90 degrees.
Perpendiculars, 3 or 4 inchics long, each,

L bor 6 " .
o Tor 8 & o "
“ 9or10 - . .
o 1lori2 « “ .
s 18orl4 . "

1034. Whitewood Triangles, solid, 30, 60 and 90 degrees.

Perpendiculars, 6 and 7 inches long, each, .
“ 8and 9 “ “
“ 11and 12 o “ “

1036. Whitewood Triangles, solid, 45, 45, and 80 degrees.
Perpendiculars, 3 and 6 inches long, each,
. 7 and 8 ‘" “ .

.

1027. German Silver Triangles, 30, 60 and 90 degrees, Perp. 6 to 7 ins.,

€ 3 o “ “ . “ 91010 ¢
" . " 45,46 and 456 ¢ “ 410 b ¢
“ " 2 “ooe . “ Gto 7
. ““ . " s . . 8to10

1038, Steel Triangles, 30, GO and 80 degrees, 6 and 10 ins. Perp.,

0" . o . “ 8} and 6 [ R
“ u“ 45,46and 90 ¢ 8in. Perp, .
‘“ ‘e " ‘" 13 5 “

$ 26

85
b6
65
95
126
176
200

80
40
60
86
126
1 60

10
16
20

16
20

2 60
4 00
2 26
8 60
6 00

4 60
3 60
4 60
8 60
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STRAIGHT EDGES.

HARD RUBBER STRAIGHT EDGES.
No.

1040. 24 inches long, = . ) . . . . . $12%
86 « o . L 2 10
8 . : T

BEVELLED STEEL STRAIGHT EDGES.

1041. 12 juches long, 1§ inches wide, thick, $1 26 . Nickel plated, $1 5

18 ¢ s 3 o« eowow 150 . “« 175
21 w2 e w276 “ 300
86 ¢ 3w« } w450 . - “ 475
48 e 8« w o BOO . o 62

THIN STEEL STRAIGHT EDGES.

1042. 16 inches long, 1} inches wide, 5l thick, $1 25 . Nickel plated, $1
18 . 0" 1& . X3 ‘" . 175 . . “" 2
24 6 o ]} s . 1}{ 0 9 925 . . .
36 . “ 2 . .“ Tl&' “ 4 B0 . . "
48 . . 2& . " 1)‘ .t 760 . . ‘e
60 o . 2* < 0 ‘11 X 10 00 . & “ 1

Railroad Curves and Cross Section Triangles.

1050. Railrond Curve Protractor, of Horn. 8 ins. dinmeter, 23 Curves,

of from § degree to 8 degrees, radius of 400 feet, . .82

10564,
1056.
1C56.

O W N IS

1057. Cross Section Triangles, Hard Rubber, 7 in set, for Earth Slopes, 4 25

Single one, b
1068. Datter Slopes, Hard Rubber, }. 4, 3. §. 2o 'p 8¢t .- . 2 00
Single one, 76
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o, CURVES. ANEROID BAROMETERS.

1060. Whitewood Irregular Curves, various patterns, each, Small, . 25 cta
Large, . 50 ¢

106 The imported supply of any one size and kind of Aneroid Burometer is some:

1. Hard Rubber * “ * “ gmnll, : gg :: what uncertain. The following are the best selection of those most generally to be
arge, .

Sample Sheet of Curves mailed on application, & obtained. We make our selection with care, lest them for accuracy, and remedy

any errors or injuries lo be found.

1§ inches diameter, altitude scale 8,000 feet, ruised ring and thermometer, 820 00

POCKET COMPASSES. 13 o« s altitude scale 8,000 feet, raised ring and thermometer,

e s et et . g Lt

- . . .27 &0
; 1070. Braus, form of watch, 1§ ins. diameter, stop, agate and hunting case, $2 50 large bar needle on reverse, to detach, . !
5 1071. Charm Compass, } in. diameter, . . . 50 23 « € anltitude scale £,000 feet, compensated, . . 21 60
i 1072. Mahogany Pocket Compass, stop, and cover on hmge. . . 1 60 23 ¢ (L altitude soalo 8,000 feet, raised ring and thermometer,
% 1073. Fiue London Pocket Compasses porcelaln dial, agate centre, compensated, . . . . . 2600
wateh form, . . . ]limch' g gg 23 “ altitude scale 15,000 feet, compensated, . . 26 00
These are best imported Pocket Compasses we can obtain, 2 “ altitude soale 20,000 feet, compensated, . . 28560
8 « L SURVEYING BAROMETER, altitude scale 16,000
1074. Night Pocket Compasses, 2 ins, can be illuminated from below, 9 00 feet, brass case, engraved silver dial, rack and
1075. Geological Compass, pendulum to give angle of inclination, . 6 00 vernier egcale, reading 6 feet, compensated, in
1076. Dipping Needle, used for tracing on, &c., Morocco case, . 12 to 15 00 leather sling case, . . . . 44 00
6 « “ altitnde scale 5,000 feet, brass case, silvered metal

dial, raised ring, rack and vernier scale, reading

to 1 foot, and maguifying lens, leather case, . b200
FIELD AND MARINE OPERA GLASSES. i

Same as above, but altitude scale 15,000 feet, . 72 00
(11 Lines equal an inch.) b Te MINING BAROMETER, altitude 2,000 feet below
Fine Acl . . R . . and 4,000 feet above sea level, with rack and
ine Achromatic Marine or Field Glas.ses, Moroceo bodies, japauned vernier soale, reading single feet, leather sling
tubes; shade to extend over the Object Glass; hard-sewed leather case . . 52 00
case, with strap to go over the shoulder, metal tops and rims. o ) . -
. Leather Cases, for 2§ inch diameter Barometers, best quality, . 3 60
21 lines, . . . . . $16 00
24 o . . . . . 16 00
28 ¢ . . . . . 17 00

) Fine Achromatic Marine or Field (lasses, Morooco bodies, jnpanned
: tubes, shades to the Object Glasses ; hard leather cages, with strap
) to go over the shoulder, and having 8 powers—Theatre, Field and
; Marine.
24 lines, . . . . . 88 560

i' Fine Achromatic Field Glasses, Morocco bodies, japanned tubes, baving
:' three powers, Theatre, Field and Marine, the marine power being
: the highest, and having a power as high as the large size Marine
| Opera Qlasses. A very convenient and powerful Opera Glass,
! equally adapted for use at an opera or for tourists. It is only three
: inches long, and can be carried very oonveniently in the pockel.

19 lines, . . . . . 19 00
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Engineers’ Stationery and Supplies,
| FOR FIELD AND OFFICE USE.

WINDSOR AND NEWTON’S WATER COLORS,

Burnt Carmine, . . . Carmine,
Cadmium Yellow, l Gallstone,

Cadmium Orange, . Pure Scarlet,
Aureoline, . . . . . Lemon Yellow,

French Blue, . . . Pink Madder,

Green 0x1de of Chromc., . Rose Madder,

Intense Blue, . .
Whole Cakcs, S1.16. Half Cakes, 60 cents.

Cobalt Blue, . . . . Violet Carmine, . . .
Orange Vermilion, .

Whole Cakes, 85 cents. Half Cakes, 45 cents

Brown Madder, . . . Roman Sepia,
Crimson Lake, . . . Ruben’s Madder, . .
Indian Yellow, . . . Scarlet Lake, . . .
Mars Yellow, . . . . Scarlet Vermilion,
Neutral Orange, . . . Sepia, .
Purple Lake, . . . . Warm Bepln, .
Whole Cakes, 60 cents. Half Cakes, 30 cents.
Antwerp Blue, . . . Ivory Black, .
Chinese White, . . . King's Yellow,
Bistre, . . . . . Lamp Black, . .
Blue Black, . . . . Naples Yellow, . . .
British Ink, . . . . Neutral Tint, . . .
Brown Oclre, . . . . Olive Green, . .
Brown Pink, . . . . Orange Chrome, .
Burnt Roman Ochre, . . Payne’s Grey, .
Burnt Sienna, . . . Prussian Blue, .
Burnt Umber, . . . Prussian Green, .
Chrome Yellow, . . . Raw Sienna, .
Deep Chrome, . . . Raw Umber, .
Emerald Green, . . . Red Lead, .
Flake White, . . . . Roman Ochre, .
Gamboge, . . . Sap Green, .
Hooker's Green, No 1, . . Terra Vert, . . .
“ (L o2, . Vandyke Brown, . .
Indigo, . . . . Vermilion, .
Indian Red, . . . Yellow Lake, .
Italian Pink, . . . . . Yellow Ochre, .

Whole Cakes, 30 cents. Half Cakes, 156 cents.

WATER COLOR LIQUIDS.

Carmine, . . . Indian Ink, . . . .
Chincse Wl.ntc, . . . Gold o . .
Oxgall, . . . . . Indelible Brown Ink . .

Bottles, 50 cents each.
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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,

per stick, $§ 560
“ ¢ gquare, gilt, 26

Good quality, . . L . . 75
Very good quality, . . . . . 2 00
Superior qualmes, anglng from . . . . 8 00tob (0
Extra [ . . . . 6 00 to 8 00
Liquid Ink, in bottles, . . . . . . . 60
JAPANESE INK.
The best ndapted for drawings that have to be washed.
Best, small cake, . $1 25 | Large, . . . . 3 60
COLORED PENCILS.
Red, Blue, Green, Yellow or Black, . . . . each, 12
Red Clmlk Pencils, for marking smkea, . per doz., 1 26
. in lump, o . . . per lb., 40

PAINT SLABS AND SAUCERS.

China Cups, 1 inch diameter, . . . . . each, b
3 ‘s 2 .“ 6" . . . R . g 10
Y3 . 8 u« . ) . R R . ‘" 20
Cabinet Nests of 6, 2} inch dmmeter, . . per nest, 76
W e g 2) . . . u 125
Slant Tiles, 8 leISIODS, . . . . . . cach, 30
““ 1 (‘, " . . . 3 70
“ « 4 slant and 1 flat dlvnslon, . g . . . 50
Tiles for India Ink, 1 long slant and 3 round wells.
8ize, 1§ by 2 inches, . . . . . . each, 20
“ 28 by 4 “ . . . . . . 40
BRUSHES.
Usual Camel’s Hair Brushes, in quills, assorted,
Small to medium, . . . per doz., 60
Medium to large, . . 76

Fine Camel's Huir Brushes, with tin ferules and wood Imndles,
for fine water color painting, assorted,

Small to medium, . . . s 126
Medium to large, . s 176
Camel’s Hair Brushes, for washing, best quality, pollshcd wood
handles, assorted, Small to medium, . . 3 00
Medium to large, . . . ¢ 4 00
Red Sable Brushes, in quills, assorted,
Small to medium, . . . each, 20 to 30
Medium to large, . “ 85 to 76
Red Sable Drushes, with albata ferules and wood handles.
assorted, Small to medium, . . ¢ 30 to 80

Medium to large, . . . “100t02 60
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INDIA RUBBER, MAPPING PENS, &c.

Indioato particularly kind of rubber desired.

White, prepared,

Pure Gum, .

Erasing Rubber—Ink and Penml

Mouth Glue, .

Erasing Knife,

Gillot’s Mapping Pens. 12 on card, with handle,

per piece, $ 6

16
4" 26
‘e 5
each, 50

per curd, 60

¢ Lithographic Crow Quill Pen, 12 on card, with hundle, s 60
¢ No. 290, . . . . . 6 00
“ - 291, 6 00

LEAD PENCILS.

Any number less than a dozen charged as single ones.

A. W. Faber’s superior Siberian Lead Pencils, B. HB. & H., . each, 16
Per dozen, 1Y
s Hexagonal Gilt, Nos. 1, 2, 3, 4, . each, 7
Per dozen, 7b
. black, round and gilt, Nos. 1, 2, 8, 4, . each, T
I’er dozen, [
s . s ‘ Union, Nos. 1, 2, 4, 4, . each, 7
Per dozen, G0
. -« e Star, Nos. 1, 2, 3, 4, . each, 4]
I’er dozcen, 50
Small Pencils for the Dividers, each, b
WHATMAN’S DRAWING PAPERS.
Per Quire. Per Qarre.
18 X 17 inch Cap, . Selected Best, $ 80. Retre or 24 Qunllty $ 70
16 %20 * Demy, . . ' - 1 00. 8n
17X 22 ¢ Medium, .? . 1 /O, “ " 19
19 X% 24 *« Royal, . .. . ‘1 85. “ . 1 60
19 X 27 ¢ Super -royal, . 2 50. o “ 2 00
28 % 28 ¢ Elephant, . .o . 3 50. . o 300
22 % 30 ‘¢ Imperial, . . 3 60, . . 3 00
26 x 34 *+ Atlas, - . 4 50. i o 400
27 X 40 *+ Doubdle Fleplmnt v - 5 50. . - 5 00
31 X 68 * Antiquarian, . 30 00. . . 18 00
Hot pressed has smooth surface; cold pressed hus rough surface.
TOWNSHIP PLOTTING PAPER.
Township Plotting Paper, llulmgs ())(b blocks, blocks 1 ineh squure,
per 100 sheets, $2.00
Township Plotting Pn.por, ]tulmgs l")( 12 blocks, 2 mohm 1qlmre, per
100 sheets, .

Bond Paper, for tracing, very tough,
16

2 b0

X 21 16 X 24 19 x 24 19 % 30 inches.
per 100 gheets, $3 25 875 4 00 , 600

English Parchment, 1620 1820 18X 22

per dozen, $56 26 6 0V 7 00

18 X 24 20)( 24 inches.
126 76
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Gelatine or Glass Paper, 18319 17 )¢ 21 inches.
per dozen, $8 50 4 00
Transfor Paper, blue, red and black, 184 X 28 in., Royal, per doz., $2 50
White Mouating Doard, 22X 28 in,, according to thickness, per sheet, 156 to 26

BUFF TINT DRAWING PAPER.
RBest English, in Rolls of 40 (o 60 Pounds.

Best English Detail Puper —Extra tough, buff ocolor, thin, medium, thigk, in rolls
of 40 to 60 pounds.
40 inches wide, medlum lluckneas, . per pound, $ 60. peryard, § 25
54 . . . . m 50. ‘“ 40
Ilest American Detail Paper.—hnrs tough, buff color, thin, medium, thick, in
rolls of 70 to }UO pounds.

36 inches wide, thick, . . per pound, $ 14. peryard, $ 12
42 ¢ 6 . . . . N . 14, " 18
48 o« w o ) ) - 4, o« 18
54 " . . . . 14. a“ 20

Full rolls only aold by the pound at the above rates.

TRACING OR VELLUM CLOTH.

In lolls of 24 yards, both sides glazed, or face glazed and back dull, suitable for
pencil marks.

Imperial, 213(8) inches wide, . . per roll, $6 gg per yard, $ 26
“ 36 . . . . . 7 50. . 46

" 42 . . . . ‘. lo 50. . 60
bagnr 8 Patenl, 18 inches wide, . “ 4 10. . 26
3 -« - . . . 7 40. = 40

.- “ 86 . . « 8 ¢0. “ 15

“ . 42 . .- . . “ 11 00, o 80

TRACING PAPER.—Continuous.
Freuch, Best Vegetable.—54 inches wide, in rolls of 22 yards, per roll, $5 00

i Common.—42 inches wnde, in rolls of 22 yards, . 8 50
. Stout,.—42 inches wide, in rolls of 22 yards, . i 4 00
German, very Best, very tough and transparent.—b4 inches w:du,
in rolls of 30 yards, . 8 00
German, net Prepared, for transferrmg —b54 mches wnde, m rolls
of 44 yards, . . 6 00
Extra Stout, very tough, suitable for machinists —10 inohes wuie,
in rolls of 20 yards, . . . . . “ 4 60
(ierman, 68 inches wide, 22 yards, . . . o 5 00
- 68 LU & . . . . " 7 60

TRACING PAPER.—In 8heets.

French Vegetable, very tough and transparent,

13 3 17 inches, Cap, thin, . . . . per quire, 1 20
156X 20 +  Demy, thin, . . . “ 1 60
1824 - Royal, thin and llnck . . . 2 60
21X 27 lmperial, thin and thick, . . . s 8 80
27X Double Elephant, thin, . " 9 00
l*renoh Comumoin.—20 X 30 inches, mcdmm. . . . [ 1 60
. 30X 40 . . 8 00

.- . 30 40« tlnck . . . 3 50
Fine Glazed, very transparent and tough.—30 X 40 mcheu, " 4 60
Extra Stout, very tough, suitable for machinists.—80 ) 40 inches, ¢ 4 50
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TRACING PAPER —Continuous.

French, Best Vegetuble.—b4 inches wide, in rolls of 22 yards,  per roll, $5 00
«  Common.—42 inches wide, in rolls of 22 yards, - s 2 60
German, very Best, very tough and transparent.—54 inches wide,

in rolls of 44 yards, . . . . . s 8 00
German, not Prepared, for transferring.—b64 inches wide, in rolls

of 44 yards, . . . .. . . " 6 00
Extra Stout, very Lough, suitable for machinists.—40 inches wide,

in rolls of 20 yards, . . . . . o 3 60
German,—b8 inches wide, 22 yards, . . . . 6 00
Parchment, very tough,—38 inches wide, 88 yards, . . " 7 60

DRAWING PAPERS IN CONTINUOUS ROLLS.
Mounted and not mounted.

Our line of white roll drawing papers has been carefully selected and manu-
fuctured. Being made from linen stock, the quality is unsurpassed, and we
believe that it will fully meet the wants of all engineering or architectural
draughtsmen. Samples of any of the pupers will be sent on application. The
following brief description may aid our customers in selecting a paper suited to
their wants:

The Constantia, or 811 Paper, is of good quality, medium in weight, with a
slight grain and tint.

The 1. X. L., or 302 Paper, has a smooth surface on one side. The reverse is
slightly roughened. The smooth side is especially suitable for drawings intended
to be photographed. The rough for fine office drawings.

The Acme, or Paragon, for general drafting, are unsurpassed. The color is
white. The grain similar to the well-known Egg Shell, but much more regular
and uniform. Are extremely strong, and stand handling and erasing perfectly.

The Egg Shell Paper, having a rough, grainy surface, works up nicely in
water-colors.

The Leonine is an extra stout, tinted paper, suitable for shop drawings re-
quiring rough handling.

WHITE DRAWING PAPER—Mbunted on Muslin.

No. In rolls of 10 and 20 yards.

300. Lggshell, Medium, 36 inches wide, . $8 6
‘. " 6 492 . . 9 0
Y ‘" 4" 54 . [0 ]'_) M
. ‘“ “ 58 3 . . 12 0

800. Paragon unl Acme, Medium, 36 inches wide, 8 6
‘e Y3 . . 42 ‘. 3 9 0
‘e o’ a e " 54 . . l‘.)' 0
‘e . g . 58 . .t 12 &

3004. Eggshell, Thin, 51 inches wule, 11 6
.. " " 53 e . 12 0

301. o Heavy, H1  « ¢ 13 0O
Y] 3 4. 68 .o . l‘ 00

302, Smooth, 54 ¢ 12 60
s . 68 ¢ 13 60

303. Rough, a8 v SR . . . . 13 00

304. Medium, a8 . . . . . 13 60

305, Heavy, BT . ‘e . . . . . 13 60

306, Medium, b B . . . . . 12 00

307. MHeavy, Smooth, 42 - . . . . . .11 00
““ . . 6_' . . . . . . 14 00

308. Medium, 42 . .- . . . . . 900

309. ‘T'hin, 36 “ . . . . 8 00

310. Medium, 36 .. . . . . . 800
o " 42 e o . . . . 8 60

31). o 36 ‘" . . . . . 800

312. Leonine, 62 o« " . . . . 18 60

COOCOOCOOOCOCT
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CONTINUOUS DRAWING PAPER—WHITE.

In rolls of 80 to 40 lbs,
No. Perld, 10yd,rolls, Peryd.
300. White Bggshell Drawing Paper, Medium, 42 in. wide, $0 45 $3 00 $0 35
‘e .- . - 6 68 [ 45 4 00 46

800. White, Acme or Paragon Draw-} | .
B Baor. } 42 46 800 8
“ . . ‘e . o8 " 45 4 00 45
#004. White Eggshell Drawing Paper, Thin, 58 ¢ 46 8 76 10
301. . . - * Heavy, 68 46 4 60 50
302, Smooth Drawing Puper, 58 inches wide, . . 46 4 60 60
303. Rough [ 58 - . . 46 4 650 60
304, Medium - 58 . . . 456 4 ho 50
305. Heavy . 54 - . 66 6 00 70
306. Medium - 54 - .- . . 66 4 60 50
307. Heavy Smooth - 42 - . . 46 400 46
K . 64 .- . . 45 500 66
308. Medium . 42 - = . 46 4 00 46
309. Thin = 36 - . . . 46 3 00 85
310. Medium . 36 ¢ . . 8 2560 25
311. . - 2 - - . . 8% 260 70
312, Leonine - 62 - . . 45 4 60 50

ROLL DRAWING PAPERS FOR SENSITIZING.

42 inches wide, . . . . . per roll of 60 yards, $8 00
54 . .8 . . . . (73 “ 10 50
Steinbach’s, 33 inches wide, very superier, light, . per yard, 36
I . . 5 heavy, . R “ 50
Architects’ Manilla Sketching Paper, 31 X560, . per quire, 7 60

This paper is an entirely new article, needs no éiretohing, will not buckle,
und is especially recommended.

THE BLUE PROCESS OF COPYING TRACINGS.

Special attention has recently been directed to this easy process of copying
tracings, and its great value to nll Engineers, Architects and Mechanical
Draughtsmen fully recognized.

The instructions in using arc—

1. Provide a flat board as large as the tracing which is to be copied.

2. Lay on this board two or three thicknesses of common blanket, or its

equivalent, to give a slightly yielding backing for the paper.
3. Lay on the blanket the prepared paper, with the sensitive side uppermost.

4. Lay on this paper the tracing, smoothing it out ag perfectly as possible,
sv a8 Lo insure a perfect contact with the paper.

6. Lay on the tracing n plate of clear glass, which should be heavy enough
to press the trucing close down upon the paper. Ordinary plate glass, of three-
eighths thickness, is quite sufficient.

6. Expose the whele to a clear sunlight, by pushing it out on a shelf from
a window, or in any other convenient way, from four to six minutes [in winter
Bix to ten minutes]. If a clear sky ouly ean be had, the exposure must be con-
tinued from twenty to thirty minutes; and, under a cloudy sky, from sixty to
ninety minutes may be nceded, the shade depending on the time.

7. Remove the prepare!l paper, and wash it freely for one or two minutes in
clear water, and hang it by one corner to dry.
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PREPARED SENSITIVE PAPERS

ire packed in tubes to keep from light, one dozen sheets in each tube, and are
always ready for immediate use.

Demy, 16 X 21, . . . . prlco, per dozen $0 85
Medium, 1~ X 28, . . . . 128
Royal, 19 X 24, . . . . . . 1:0
Super Royal, 20 X -8 . . . . - " 165
Doubl s Medium, -8 X 36, . . . . " ¢ 225
Lmperial, 23 X 81, . . . - . 2 00
Double Elephant, 27 X 40 . . . . - . 3460
Antiquarian, 81 X 63, . ‘* o 6 60

Sensitized Solar Priuting Paper, 4" lnches w\dc, in continuous rolls of
10, 20 or 560 yards, . . . . per yard, 40
Photo-Solution, . . . . . . per bottle, 4 40

ROLL PAPERS FOR SENSITIZING.
In continuous rolls of 66 yards in length.

42 inch, . . . . . . . per roll, $8 50
per yard, 20
60 inches wide, . . . . . . per roll, 12 G0
per yard, 30
Roll 65 yards, 36 inches, . .. . . . . 7 Q0
w b5 0w 42w . . . . . . . 8 00
“ By ¢ 54 o . . . . . . 10 50

The above papers absorb the tluid more rapidly and enduringly, and give
better prints than any others.

DOUBLE-LENGTH PROFILE PAPER.

Plate A.—Rulings 42 inches long Ly 15 inches wide, Ilorizontal Divisions,
four to the inch; Vertical Divisions, twenty to the inch, and having
every tenth hor 1zonlul division line, and every fifticth verucal division
line, beavier than tho others. Price, per sheet, 40 cts., per quire, & 60

Plate A.—Rulings 42 inches long by 6} incles wide, [lorizontal 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. Pnce, per sheet, 30 cts., per quire, G 60

Plate B.—Rulings 42 inches long by 13 inches wide, Horizontal Divisions,
four to the inch; Vertical Divisions, thirty to the inch, and having every
fourth horizontal division line, sud every twenty-fifih vertical division
line, heavier 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 theinch, and havingevery
fourth horizontal division line, and cvery twenty-fifth vertical division
line, heavier than the others. Price, per sheet, 80 cts., per quire, & 60

Plate C.—Horizontal Divisions, five to the inch; Vertical Divisions,
twenty-live to the inch, and having every fifth horizontal division
line, und every twenty- -fifth vertical division line, heavier than the
others. Price, per sheet, 40 cts., per quire, 8 50
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CONTINUOUS OR ROLL PROFILE PAPER.

Plate A.—Rulings 22 inches wide, Horizontal Divisions, four to the inch;
Verticul Divisions, twenty to the inch, and having every tenth hori-
zontul division line, and every ﬁfueth vertical division line, heavier
than the others, . . . Price, per yard, $ 80

Plate B.—Rulings 22 inches wide, Horizonial Divisions, four to the inch;
Verticul Divisiong, thirty to the inch, and having every fourth hori-
zontal division line, and every nventy -fifth vertical division line,
heavier than the others, . . Price, per yard, 80

P’late B.—Rulings 9 inches wide, Horizontal Divisions, four to the inch;
Verticul Divisions, thirty to the inch, and having every fourth hori-
zonial division line. and every twenty-fifth vertical division line,
heavier than the others, . . . Price, per yard, 20

Plate C.—Horizontal Divisions, five to the inch; Vertical Divisions,
twenty-five to the inch, and having every fifth horizontal division
line, and every twenty- ﬁflh vertical division line, heavier than the
others; in Suneets, Rulings 42 X 15 inches, . Price, per yard, 1)

Profile Paper, Metric—In Continuous Roll, Rulings 50 centimetres
wide, in willimetres, with each fifth millimeter, each centimeter, and
each decimetre proportionally heavier than the millimeters,
Price, per yard, 30

MUSLIN BACKED ROLL PROFILE PAPER.

Muslin Backed Roll Profile Pa.per, of ¢ither Plate A or B, 22finches wide,
in rolls of 20 yards, . . per yard, 76

Muslin Backed Roll Profile Paper, Plate B, 9 inches wide, in roll of
20 yards, . per yard, 50

Plate B corresponds to that in sheets knoum as Brown's Profile Paper.

CROSS SECTION PAPERS.
Topographical Paper, 14 ) 17 inches, ruled 400 feet to the inch,
Per sheet, 12 ots., per quire, 1 76

Trautwine’s Cross Section and Diagram, 10 feet to inch, for embankments
of 14 and 24 feet, roadway, and for excavations of 18 and 28 feet,
rulings 193 X 12 inches, . Per sheet, 26 cts., per quire, 5 00

Cross Section Papers, rulings 22 ) 16 inches, 8 feet to inch,
Per sheet, 2b cis., per quire, 6 00

Crosas Section Papers, rulings 22 X 16 inches, 10 feet to inch,
Per sheet, b cls., per quire, 6 00

Cross Section Papers, ruhngs 22 x 16 inches, 10 feet to inch, every fifih
line heavy, . Per sheet, 26 ots., per quire, & 00

Cross Section Papers, rulings 22 X 16 inches, 16 feet to Inch,
Per sheet, 25 cts., per quire, § 00

All the Proirile and Cross Section Papers can be furnished, printed with red or green lines,
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FIELD BOOKS.

We have lately increased our line of Field Stationery, by selection
from our own and other makers, and Engineers will find it the most

complete from which to select.

A. YOUNG'S PROFILE FIELD BOOK, 7} X 4%; left hand page full
.rulings, 7 columns, 26 lines; right hand page ruled as profile paper,
perpendicular 4 to the inch, horizontal 20 to the inch, . per doz., $9 00

B. YOUNG’S PROFILE FIELD BOOK: same as Profile Field Book A,
excepting the perpendicular columns, which are 2} to the
inch, . . . . . . . . . . perdoz., 9 00

These Books will be found exceedingly convenient. The rulings on right
hand page do not interfere with taking the usual no!es,.whilst on surveys the
profile of the work can be dotted down conveniently as work progresses; and on
consiruction the profile accompanies the notes of lines, cuts, etc., ctc., so the
monthly amounts and variaticns of work, and other necessary memoranda, can
be carried in most convenient manner.

Form A is preferable on surveys, allowing room for intermedintes.

Form B is preferable on construction.

C. TRANSIT BOOK, 7 X 4; Urawing Paper: left hand page 6 columns,
right hand vertieal rulings, 8 to inch, . . . . per doz., $6 00

D. TRANSIT BOOK, 6} X 4: Extra Smooth Paper: same rulings
as C, . . . . . . . . . . per doz.,, 4 60

¥, LEVEL BOOK, 7 X 4: Drawing Paper: left hand 7 columns, right

plain rulings, . . . . . . . . perdoz, G OO

F. LEVEL BOOK, 6} X 4: Extra Smooth; same rulings as E, per doz., 4 OO
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L. TRANSIT BOOK, Smooth, 7§ X 5; left page 8 columns, right per-
pendicular (square), 4 to the inch, . . . . perdoz, $7 €0

M. TRANSIT BOOK, Smooth, 7} X 4%; left hand 8 columns, right
hand perpendicular, 8 to the inch, . . . . perdoz., 7 00

N. TRANSIT BOOK, Smooth, 74 4}: left hand page 7 columns,
right hand rulings (square), 4 to the inch, . . . perdos., 7 00

O. TRANSIT BOOK, Smooth, 6§ X 44; left hand 6 columns, right per-
pendioular, 4 to the inch, square, . . . . per doz.,, 6 00

P. TRANSIT BOOK, Smooth, 7§ X 4% ; left hand page 7 columns, right
hand page cross-section rulings (squares), 4 to the ingh, every fifth
horizoutal and every second perpendicular heavy, . perdoz. 9 U0

Q. TRANSIT BOOK, Smooth, 73 XX 43: right hand page 7 columns;
left hand has two wide columns, giving more space for notes—
remainder vertical rulings (squares), 4 to the inch, . perdoz., 7 00

R. LEVEL BOOK, Smooth, 6§ X 4}: 6 verlical columns of each
page. - . . . . . . . . . perdoz.. 5 00

8. LEVEL BOOK, Smooth, 73 X 4%: rulings same as R, except 7
vertical oolumns, . B . . . . . . perdoz., 7 00

P. CROSS SECTION, Smooth, 7} XX 43; two columns left side, remain-
der squares, 4 to the inch, . . . . . . per dog.,

g

V. CROSS SECTION, Smoath, 8 X 7; squares blue, 6 to the inch;
every fifth vertical and horizontal line red (inch squares), per doz., 12 60

7. METRIC GROSS SECTION, 87, ~ . . . . perdoz, 1200

Cross Section Paper, of any desired rulings, bound into books of
any desired size.

PROFILE PAPERS OF ALL PATTERNS.
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LYONS’ TABLES.

Lyone® Tables. A set of Tables for finding at a glauce the true cubical con-
tents of Excavation and Embankments for all Bases, and for every variety of
€@round and Side Slopes. By M. E, Lyoxs, C. E.

Sheé‘t No. 1. Q@eneral Table for all Bases and all Slopes.

2. For Side Hill Cuts and Fills.
“« 8. Base 12 feet Slopes, 13tol
1 4. ‘“ 4 " l‘} to 1
‘ b. « 15 . fiol
e § “ 16 . I tol
¢ 7. “ 16 s- Jtel
“ B e 16w jtol
" 9. 16 ‘" I tol
« 10, “ 18 s }tol
€« 11 “ 18 s o1l
“ 12, “ 18 . . . 1 1ol
“ 18, “ 18 “ . - ldtol
“« 14, o« 20 o« . 1tol
“ 15, v« 24 e jrol
¢ 16, “ 24 (L 1301
17, “ 2 " 1} to 1
. 18, 20 . 1 to 1
“ 19. .“ 28 s * tol
. 2(1). “ 30 b 1 tol
o 2], 30 o 1} tol
. 292. . 80 e ]i to 1
. 23, “w 82 “ 1 t01
€ 24, “ 82 . 1dto 1

The Tables are printed in clear, bold type, on tinted paper, sheets 25 X 18
iuckes. They may be used by candle light without injuring the eyesight. Kuch
shcet is complete in itself, und embraces all that is wanted in conncetion with the
Base or Slope designated, whether on level or side-hill cross section.

Per sheet, 26 cents; bound in one volume, $8 50.
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BOUND PROFILE BOOKS.

These books are for ficld or office purposes, being printed on both sides, of a
tough, thick paper, and bound in flexible covers convenient for the peoket. Each
page will contain a profile of three thousand feet in length, 8o that each folio will
contain an average section of a road as usually laid out for construction. Rail-
road and other engineers will find themn very useful. S8ize of book, 9} by 5}
inches. The rulings correspond to our large profile plates A and B.

Plate A, 26 leaver, imitation Turkey morocco, with elastic band, . $8 60
m 50 ‘“ . " 6 0 . . 5 00
o 100 “ . 4" ‘8 Y] [ . 8 (i1}
w 50 + Turkey morocco, turned edges, with elastio band, 6 00
. 100 ' . “ ‘" o “ . 9 00
Plate B, 26 **  imitation Turkey morocco, with elastio band, . 8 60
“ 50 " . " g ‘e ““ . b 00
" 100 ‘“ . ‘. .t ‘“ o 8 00

« B0 ¢ Turkey morocco, lurned edges, with elastic ba.m'l, . 6 00
o 100 “ [ .“" . “ 13 9 00

PROFILE FIELD BOOK.

Affords the Engineer an Ordinary Field Book, or Transit Book, one page of
which ean, if desired, be used as a profile. The benefits are, that in Preliminary
or Location, the Engincer is enabled to plot his profile as he advances, and on
construction he carries in the same 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 Ficld or Transit Book.

Price, per dozen, - - $9.00.

ALPHABET AND SPECIMEN BOOKS.

Beockers. Letter Book aud Orpamental Penmanship, . . $400
Copley. Draughtsman’s Alphabets, Titles, Borders, &e., . . 3 00
Keuffel & Essers. Draughtsman's Alphabets, Berders, Titles, &c¢., 2 00

Coplcy's and Keuffel & Essers’ Jooks are merilorious worls, useful (v Engincer,
Surveyor and Draughtsman.
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FIELD BOOKS.

Beans. A Treatise on Railroad Curves and Location of Railroads.
Illustrated. 12mo, tuck, . .

Buth. l‘Key to Solar Compass, and Umted Statos Surveyor 8 Compamon
uok, .

Byrne. Pooket Book for Railroad and Civil Engmecrs conlaining New,
Exact and Concise Methods for Laying Out Railroad Curves, wawhes,
&c. Illustrated. 18mo. By Oliver Byrne,

Griswold. Railroad Engmeen Pocket Compamon By w. Grlswold.
12mo, tucks,
Hamilton. Useful Informahon for lewa.y Men. Compnlcd by W.G.

Hamilton, Engineer. Third edition, revised and enlargcd 600 pngcs,
pocket form, moroceo. New York, 1871, ,

Haskoll. Engineer’s, Mining, Surveyor's and Contmctors Field Book.
By W. Davis Haskoll. London, 1866. 1 vol., 12mo, oloth,

Haslett. The Mechanics’, Machinists’, and Engineers’ Practical Book
of Reference. By C. Hasleu lbmo, tucks, .

Haswell. Engineers’ and Mechanics’ Pocket Book. By C. H. Haswell.
Sccond edition, revised and enlarged to 663 pages. Tucks,

Haswell, Mechanics’ Tables. By C. H. Haswell,
Haswell. Mensuration. By C. H. Haswell, . .
Henok. Field Book for Railroad Engineers. By J. B. Henck. Tucks,

Molesworth. Pocket Book of Useful Formulw, and Memoranda for
Civil and Mechanical Englneers ByG L. Molesworth, 1 vol., 82mo,
oblong, moroceo, gilt,

Nystrom. Pocket Book of Mechamcs and Engmeermg By J. W,
Nystrom. 11th edition. Phila., 1872,

Bumble. lllustrated Engineering Price Book. By T. W. Rumblc
Quarto. London, 1865, .

Scribner. Engineers’, Contractors’ and Surveyors Pocket TablaoBook
By J. M. Seribner. 18mo, tucks,

Scribner. Mechanic's Companion. By J. M. Scribaer. 18mo, tuck,

Shunk. A Practical Treatise on Railway Curves, and Location, for
Young Eugineers. By W. F. Shunk, . . .

Trautwine. The Field Practice of Laying Out Circular Curves for
Railroads. By J. C. Trautwine, C. E. ~ 6th edition, revised and
enlarged. 12mo, morocco, tucks. Philadelphia, 1869, .

Trautwine. A New Method of Calculating the Cubic Contents of
Excavations and Embankments by the Aid of Dingrams. By J. C.
Trautwine. 3d edition, revised und enlarged. Phllndclphm, 1869,

Trautwine. The Civil Engincer’s Pocket Book. By J. C. I'rautwine.
12mo, 448 pages, tuck. Philadelphia, 1872, .

$1 50

2 60

178

176

2 00
6 00
2 60

3 00

- 100

1 26
2 60

200

3 60

2 00
2 00

2 00

2 00

200
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EASY RULES

FOR THE

MEASUREMENT OF ]LARTHWORKS

BY MEANS OF THE
PRISMOIDAL FORMULA.

Nlustrated with numerous Woodcuts, Problems u‘ud Exam'ples. and
concluded by an Exicnsive Table for Finding the
Solidity in Cuble Yards from Mean Areas.

THE WHOLE

Being adapted for convenlent use by Engineers, Surveyors, Contractors, and Others
needing Correct Measurements of Earthwork.

By ELLWOOD MORRIS, CrviL ENGINEER.
Price, - - $2.00.

POCKET BOOK
MECHANICS AND ENGINEERING,

CONTAINING A MEMORANDUM OF FACTS AND OONNRCTION OF

PRACTICE AND THEORY.
By JOHN W. NYSTROM, C. E.

it Kdition, Revised and Enlarged, with ORIGINAL MATTER.

Price, - . $3.50.

ELEMENTS OF MECHANICS.

ONE OF THE MOST SUCCESSFUL APPLICATIONS OF SCIKNCE TO THE

PRACTICAT. QUESTIONS OF TH1 ENGINEER,
By JOHN W. NYSTROM.
Price, - . ) $.4.00.
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INDEX.

ENGINEERING INSTRUMENTS.

Page
Additions to Mining Transits, . 59
Adjustments, . . 15

o of Burt’s Solar Compnas 23
s of Level Instrument, . 20
* of Surveyor's (‘ompnss, 22
“ of Transit Instrument, 16

Astronomical Instruments, . . 84
Arm Protractor, . . . .71
Boxing of Instruments, . .2
Burt’s Solar Compass, . . . 62

.. .. [

Repairs to, 9
Adjustment, 23

" [ .

Care of Instruments, . . . b
Centres of Instruments, . . 6
Chaing nnd Tapes, 71-76
Chain Tape, . . R
Chesterman Steel Tnpes. . . 76
¢ Metallie Tupes, . . 75
City Transit, . . 560,63
Cleaver ’rotractor, . 70
Coust Survey Pattern Rt.pculmg,
Circle, . . . . 52
Compasses, . . . . . 65
. Adjustment, . . 22
. Repairs to, . . 9
. Pocket, . 08 108
Cross Web, . . .
s Illumination, 4(; 59

Distance Measurements, Gradienter, 28

U o Stadia, , 41
Draughting Scales and Protractors, 70
Diagonal Eye Piece, . . 46-48
Decimal Verniers, . . .47

Eungineering Instruments, General

Characteristics, . . . 10
Engineer’s Transit, . 48-50
. Chain Tape, . . b
Eye P’iece Improvements, . 82
e Diagonal, . 46, 48
Extensian Tripod, . . . 69
Gradienter, 28, 50
Graduations, 4, 11

Page
Half Leagth Tripod, . 89
Mumination of Cross Webs, . 46, 59
Improvements, . . 28
Improved Eye Piece, 32
o Attachment to Trlpod 34

s Gradieater, . . . 28

. Slide Protector, . 38

. Shifting Tripod, . 34

s langent, . 33

s Web Fastener, . 33

s Telescope, . . 84

“ Verniers, . . 36
Instruments, Astronomical, . 84
. Care of, . 5

. Engineering, . 10

. Repairs 10, 8

. Selection, 13

Level Instrument, . 43-45
L . Adjustment, . 20

“ - Repairs 10, . 9

* Red, Young’s Selt-reading, . 66
¢ Mining l’u.ttern. . . 60

* Hand, . . 67
Light Trunult . . . ol
\1ugnel|c Needle, . b
s Adjuslmenl . 26

\Iuterluls of Instruwents, 11
Mining Lnmps, 659
*  Lamp and Plummel 59

o “  Holder, . . . 60

* Rod and Target, . 60

st TransiTs, . . 64-68

. [ Additions to, . 59

J " Tripods, . . b9

.- “ i double, 60

**  Slope Levels, . . . 68
Needle and Centre Pin, 26
Nystrom’s Calculator, . 69
Paine’s Steel Tape, 76
l’urullcl Rule, Rolling, 78
** and Protractor, 72

Pnrson s Vernier Seale, 73
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Pago Page
Payments, Terms of, . . 2 | Telescopes, . 10, 34, 40
Plane Table, . 66 o Care of, . . g
Plummet Mining Lamp, 69 o Fastener, 3
Pocket Compasses, 68 108 Tranmts, Characteristics, 46
Pocket Sextunts, . . 78 Adjustments, :g
Protractors, . . . 70,71 " Prices, .
¢ Repairs to, . . . 8
Railroad Transit, . . 48-60 “ City, . . . b0, 68
s Level, 48, 46 . Engineer'’s, . 18, 48, 60
Ranging Poles, . 67 . Surveyor’'s, . . 61
Reflector Plate, . 46, 69 “ ’l‘qnpel, 68
Repeating Circle, . b2 " Mining, . . b4
Repairs o Instruments, Cost of, . 8 . Solar, . . 63, 64}
i“ ‘" Sending o Variation, . . Bf
them for, . . 9 [0 Ranging Poles. b_:_
Rod and Target, . 67 | Tripods, . .
¢ Mining, 60 [ Attaohmenl, . . . 84
Rollmg Parallel Rule, . 73 “ Extension, 69
o Half Length, 69
8cale, Parsons’ Vernier, 73 “ Shifting, . 34
Selection of Instruments, 13
Self-reading Level Rod, 67 | Variation Transit, 62
Shifting Tripod, . . 81 | Verniers, Care of. . 7
Slide Protector, . 33 o Decimal hrtulnnuon, 47
8lope Levels, 68 “ Improved, . . 86
Solar Compass, 62 | Vertieal Arc, . 47
¢ Ad)nslment of 23
“ o Repairs to, 9 | Weight of Instruments, 48
4 64
Sprmg?:rznl”rotrnctor. L7222 Y mlng 8 lmprovcd Eyec Piece, 32
Smith Solar, . . 64} Mslt‘l;‘;)[:;m to 24
Surveyor 8 Conll‘paus, Repair;x to, 63 . .- Slide Protector, 33
o Transit, . . 61 . - Tangent, 83
Stadia Wires . . 49 . . Web Fastener to
Stadia j . 41 Level Telesc;p;a, g:
3 ; 72 - Improved Patent Telescope,
Steel Blade 1 rotructors, 7 " Sel-reading Rod, P
Tangent 33 o Improvement Needle Read-
Tapes, ! lo, 76 ing Instruments, - 86
DRAUGHTING INSTRUMENTS.
Page . Page
Alteneder's Patent Instruments, 91 | Curves, Railroad, . 10(‘
Aneroid Barometers, . . 109 | Curve Pen, . . . . 88, 89
Batter Triangles, . . 107 | Dividers, Plain, Swiss, 86, 87, 01
Beam Compasses, 90, 98 [ ‘e German. . . 96
Border Ien, 89, 97 - Hair- sprlng. Swiss, 86, 01
Bow I’en LW K German, . 96
Boxes fot" Inauuments. 06, 102 - in Scta, Swiss, 86, 87, 91, ?2
Brass Iustruments, . 103 . - 'Germau, .lg
' Bi-secting, . . . 8_4.
Cases Swiss Instruments, 93, 94 . Pocket, - . . . 87
¢ German 99-101 . Proportional, . 88
¢ Brass (D . 103 . Spring Bow, . 88, 97
Centres, . . 98 Doltiqg Pen, . 89, 9§
Cross Section Trmngles, . 107 | Drawing * 89, 97
Curves, Irregular, . . . 108
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Field Glasses, . . . . 108 | Pricking Point, . . . . 89
Proportional Dividers, . . 88
German Draughting Instruments, 98 | Protructors—Horn, Paper, Germun

Silver, . . . . 104, 105

Hatching Pen, . R . ., 98
Railroad Curves, . . .7
Opesometer, . . . . 89 o Cross Section Trluugles. 107
o Pen, . . . 89 97

Paper Tacks, . . . .8
*¢  Scales, . . . . 105 | Scales—Wood, Ivory, Paper, . 1056
‘¢  Protractors, . . . 104 | Selection of lnstrumenta, .11
Pen. Border, . . . 89,97 | Spring Bow Pen and Pencil, 87, &8, 97
Curve, . . 89,97 | Steel 'I'rmngles . . . . 108
s Dottmg (Rouleue), . 89, 8 ¢ Straight Edges, . . . 107
** Hatohing, . . . 89, 98 | Swiss Draughting Instruments, . 86

* Railroad, . . . 89, 97
“  Red Ink, . . . 89, 7. Tracer, . 89
** Spring Bow, . . 8897 'l‘rmnglul—\Vood Horu. l{ubb&r. 106
¢ Straight Line, . . 84, 97 . German Silver, Steel, 106
Pillar Compasses, . . <90, 98 | T Squares, . . . . . 104

Pocket [ . . 68,108
¢ Dividers, . . . - 87 | Universal Pillar Compasses, . 89

ENGINEERS’' STATIONERY AND SUPPLIES.

Page
Alphabet Books, . . . . 121

Brushes, Camel’s Hair and 8able, 111

Colors, . . . . 1o
Cross Section l’uper. . . .19

. o Tables, . . . 120
Colored P’encils, . . . .11

Drawing Paper—Sheets, rolis,
mounted, . . . 112-n7

Field Books, . . . 118,110
Ink, India, . . . . . 112
. ¢ Liquid, . . .11
¢ Japanesge, . . . . 111
India Rubber, . . . 112
Lead Pencils, . . . . 112
“ L Colored, . .11
Letter (Specimen) Book=, . .12

Level Books, . . . . 118

Page

Mapping Pens, . . . o
Paint Slabs and Saucers, . .1
Pencils (Brushes) . . .1
Pens, . . . 12
Paper, Druwmg. . . . N B b
Profile Paper, . . . 116, 117
*¢  Books, . . .o 118-120

*¢  Field Book, . . . 118
Specimen Book, . . . . 121
Tiles for India Ink, . . .11
Tracing or Vellum Cloth, . . 1138
¢ Paper, . . . . 113
Trausit Books, . . . . 118

Vellum Cloth, . . . . 118

Water Colors, . . . . 110
. Liquid, . . . 110
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YOUNG & SONS,
MATHEMATICAL INSTRUMENT MAKERS.

No. 43 NORTH 8EVENTH 8T. Philadelphia, November 1, 1883.

Revised and Additional Price-List.

Page 65. COMPASSES. i
4 inch needle, 10 inch plate, . . . . . . . . . $25 00
4F ¢ w1« e - )
5 « 14 “ o, . . . . . . . . 35600
5% ¢ " 15 “ “ . . . . . . . . 88 00
6 « o« 18 % 4 . L . . . . . . . 4000
Variation plate to any of the above, §5 extra.
CHAIN PINS.
Chain pins, per set of 11-—~No. 8 steel wire, e e e e 1 00
{3 “ 3 {3 {} II_NO- 7 “" o“° 75

« « « w« ]} _NoB ¢ “ extra qliality. and fine ﬁnisll; 2 00
“ « « « « 1] flat tempered steel, 156 inches long, § inch wide, 7 50

Page 67. TRANSIT POLES.
Transit Poles, 8 feet, ash, flat or octagon, forged steel shoes, . . . 5 00
" [{ 10 “ “" 143 13 {3 [ ] . . 6 00
“ & 3 H
. “ g « pine, octagon, R S g 2(5)
u“ “ 10 « 0« “ . . . . . . . 300
HAND LEVELS.
Lock’s Hand Level, German silver, in case, . . . . . 12 00
“ “« ¢ brass, “ . e 10 0
Abney Level and Clinometer, combines Lock’s Level with Clinometer,
giving angles of elevation and depression, in wooden box, . . 15 00
Page 75. CHAIN TAPES.
66 feet, marked chain style, in links, . . . . . . . 8 00
33 i“ “ 1] o (1] . . . 4 50
Page 76. CHAINS.
No. 12 steel wire, 100 feet, . . 8 00
No.12 “« “ 50 “ . . . 4 50
No. 8 “ “ 100 “ . . . 9 00
No. 8 ¢ “ 50 “ . . . . 6 00
No. 12 “ “ 4 pole, . 6 50
No.12 « « 2 & 3 50
No. 8 « “ 4. 7 650
No. 8 « « g « 4 00
No. 9iron “ 4 ¢ 4 00
No. 9 « « 2 ¢ . 2 00
No. 8 3 [ 4 [{3 4 25
No. 8 « « 2 * . 270
No. 12 steel * 10 meters, . . . . 3 50
No.12 “ “20 ¢ . . . . . 6 20
No.12 * “ 25 ¢ . . . . . 7 60

DIAMOND WATERPROOF DRAFTING INKS.
Use with a brush, same as Windsor & Newton Colors.
GROUND-GLASS SToPPER BoTTLES, 30 cents ench. Cork STOPPERS, 25 cents,
Corors.—Black, Brown, Blue, Green, Orange, Yellow, Purple, Sepia, Carmine.



