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1845-1897.

PREFACE TO THE THIRTY-SECOND EDITION.

1897.

ORE THAN FIFTY YEARS AGO the manufac-

ture of Civil Engineers’ and Surveyors' instruments

was begun in this city by Jonas H. Phelps and William

Gurley. Mr. Phelps retiring some vears later, Lewis E.

Gurley formed with William Gurley the firm of W, & L. E.

Gurley ; and under this name the business has since been
conducted.

The first edition of GurLeEy's ManuaL was published in
1855, a hook of seventy pages. It was well received, and
was the first really practical treatise on the use and adjust-
ment of Civil Engineers’ and Surveyors' instruments,

The revised and enlarged Mawvarn is used as a text-
book in many schools and colleges, and is freely quoted
in technical publications.

The capacity of the factory has been increased as the
demands of the profession have grown during the half cen-
tury, until we are now the most extensive manufacturers of
Civil Engineers’ and Surveyors' instruments in the world.

We expect to have oor instruments judged upon their
merits, and any Surveyor or Civil Engineer who will care-
fully examine our work will be pleased with it,

W, & L. E. GURLEY,
Trow, N. V,, L. 8 A,



TRANSIT-INSTRUMENTS.

HE AMERICAN TRANSIT, in its various modifica-
tions, is by far the most important of all the instru-
ments used in engineering,  The essential parts, as shown
in the cuts, are the Telescope with its axis and two stand-
ards, the Circular Plates with their attachments, the
Sockets upon which the plates revolve, the Leveling-Head,
and the Tripod upon which the whole instrument stands.

The Telescope is from ten to eleven inches long, firmly
secured to an axis having its bearings nicely fitted in the
standards, enabling the telescope to be
moved up and down if desired. The dif-
ferent parts of the telescope are shown on page 7.

The object-glass is a compound lens, achromatic, and
showing objects without distortion, and is placed at the
end of aslide having two bearings, one
at the end of the outer tube, the other
in the ring, C C, suspended within the tube by four screws,
only two of which are shown in the cut,

Both the object-glass and eyepiece are moved out or in
by pinions working in racks attached to their slides, and
are thus adjusted to proper focus.

The eyepiece is made up of four lenses, which, begin-
ning at the eye end, are called respectively the eye, the
field, the amplifying and the object lens,
the whole forming a compound microscope
having its focus in the plane of the cross-wire ring, B B.

TELESCOPE.

OBJECT-GLASS.

EYEPIECE.

b
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Engineers' Transit, with 5-inch needle, plain telescope and tripod
Frice as shown, £150.00,
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Sometimes an eyepiece with two
lenses is employed ; but this, while it
INVERTING Zives more light, in-
EYEPIECE.  verts the image of the
object seen, and is seldom used by
American engineers,
The object-glass, receiving the rays |
of light which proceed from all the points I
vision aipeo ©f 2 visible object, con- I |

BY verges them to a focus
TELESCOPE. 4t the cross-wires, and
there forms a minute, inverted and very
bright image, which may be seen by
placing a piece of ground glass to re-
ceive it at that point, o c

The eyepiece, acting as a compound I
microscope, magnifies this image, re-
stores it to its natural position, and con-
veys it to the eye. J

The visual angle which the image
there subtends is as many times greater

MAGNIFYING than that which would

POWER. be formed without the
use of the telescope, as the number
which expresses its magnifying power
is greater than unity. Thus, a tele-
scope which magnifies twenty times in-
creases the visual angle just as much,
and therefore diminishes the apparent
distance of the object twenty times;
or, in other words, it will show an object
two hundred feet distant with the same
distinctness as if it were only ten feet
distant from the naked eye.
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It might be suppused that the greater the power 1.:1f a
telescope the better; but, beyond a certain limit, this is
found to be incorrect. As only a given
amount of light can enter the object-glass,
the more the object is magnified the less clear and bright
will it appear ; and the higher the power the more difficult
will it be to focus the telescope precisely and to complete
its adjustment, We have found that a power of from
twenty to twenty-four diameters in the telescopes of
Transits gives the best results, and is sufficient for all
ordinary practice.

The cross-wires are two wires of
very fine platinum, cemented into
the cuts on the sur-
face of a metal ring.
They are placed at right angles with
each other, so as to divide the open
space in the center into quadrants.

To remove the cross-wire ring,
take out the eyepiece together with
the little ring by which it is centered, and having removed
two opposite cross-wire screws, with the others turn the ring
until one of the screw holes is brought into view from the
open end of the telescope tube ; in this screw hole thrust a
pointed splinter of wood or a small wire, to hold the ring
when the remaining screws are withdrawn ; the ring can
then be taken out, It may be replaced by returning it to
its position in the tube, and when either pair of screws is
inserted, the splinter or wire is removed, and the ring is
turned until the other screws can be replaced.

Care must be taken that the face of the diaphragm is
turned toward the eyepiece, When this has been done,
the evepiece is inserted, and its centering-ring brought

' HIGH POWERS.

CROSS-WIRES.
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into such a position that the screws in it can be replaced,
and then, after screwing to the end of the telescope the
little ring into which the eyvepiece is fixed, the operation
will be complete,

The advantage of platinum over spider-web for the
cross-wires of telescopes has long been conceded, but the

pLaTinum  difficulty of procuring it of sofficient fine-
CROSS-WIRES. ness has prevented its general use, We
are now successfully drawing platinum wires of from one
eight-thousandth to one twelve-thousandth of an inch in di-
ameter, and are using them in the telescopes of all our instru-
ments, These wires are perfectly opague, and, of course,
entirely unaffected by moisture; and are universally pre-
ferred to the spider-web heretofore vsed.

The intersection of the wires forms a very minute point
which, when adjusted, determines the optical axis of the
telescope and enables the Surveyor to fix it
~ 7 upon an object with the greatest precision.
The imaginary line passing through the optical axis of the
telescope is called the “line of collimation,” and the opera-
tion of bringing the intersection of the wires into the opti-
cal axis is called the * adjustment of the line of collimation.”
This is described on pages 15-22.

The openings in the telescope tube are made consider-
ably larger than the screws used in adjusting the cross-wires,
so that, when the screws are loosened, the ring can be
turned for a short distance in either direction.  The object
of this will be seen more plainly when we describe the
means by which the wire is made truly vertical,

The sectional view of the telescope also shows two
movable rings, one placed at A A, the other at C C, which
are used respectively in centering the eyepicce and in the
adjustment of the object-glass slide,

OPTICAL AXIS.
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The centering of the eyepiece is performed after the
wires have been adjusted, and is effected by moving the
ring, by means of the screws shown on the outside of the
tube, until the intersection of the wires is brought into the
center of the field of view,

The adjustment of the object-glass slide, which is de-
scribed on pages 23 and 24, keeps the line of collimatien in
adjustment through the whole range of the slide, prevent-
ing, at the same time, what is called the “praveling "
of the wires. This adjustment, which is peculiar to our
telescopes, is always made in the process of construction,
and needs no further attention from the
Engineer,

The Stadia, or Micrometer, 15 a
compound cross-wire ring or diaphragm,
as shown, having three
horizontal  wires, of
which the middle one is cemented to
the ring as usual, while the others are
fastened to small shides, held apart by
a slender brass spring hoop and actua-
ted by independent screws, by which
the distance between the two movable wires can be ad-
justed to include a given space, as one foot on a rod one
hundred feet distant.

STADIA.

These wires will in the same manner include two fect on
a rodd two hundred feet distant, or hall a foot at a distance
of fifty feet, and so on in the same proportion, thus furnish-
ing a means of measuring distances, especially over broken
ground, more easily and even more accurately than with
a tape or chain. We put stadia wires in all Transit tele.
scopes without extra cost, if requested when the instrument
is ordered.
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While more convenient to make stadia measurements
from the center of the instrument, the increasing use of the
stadia demanding measurements made with the utmost ac-
curacy and for shorter distances compels the use of the * con-
stant ;" that is, the wires are adjusted to read one foot on the
rod at a distance from the center of the instrument of, say,
100 feet plus ¢ plus f ;¢ being the distance of the object-
glass from the center of the instrument, found by measuring
from the center of the axis to the shoulder of the setting of
the object-glass when it is focused on a mean distance of
about 200 feet ; and f being the focal length of the object-
glass, found by measuring from the cross-wires to the ob-
ject-glass,

The “constant "' for each instrument, or distance of the
zero of the indicated distance in front of the center of the
instrument, is noted on a card placed on the inside of the
instrument box.,

For example, in our eleven-inch telescopes, such as are
used with our larger transits, ¢ == 5% inches and /= 8§
inches; ¢ + F= 1344 inches. In our Mountain Transit
telescopes, ¢ == 34 inches and f = 5% inches; ¢ 4+ f=
94 inches. In our Reconnoissance Transit telescopes,
¢ = 4} inches and f = 5% inches ; ¢ 4 f = 10 inches.

The stadia wires are ordinarily arranged so that they
are seen at the same time as the cross-wires. We now
pisappeafring arrange them, when desired, so that they

STADIA. are out of focus when the main wires are
visible, or vice versa, Many Engineers prefer this method,
as being less confusing to the observer and lessening the
liability for errors in observation.

FIXED The stadia wires are fixed, when desired, on
STADIA. the same ring with the cross-wires. In such case
the customer should clearly specify whether he wishes to
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measure distances from the center of the instrument, or to
use a *constant,”

The Dust-Guard to the object-glass slide, as seen in the
cut, is placed on the telescope of Transits Nos. 1 to 117,

pust- when desired. This guard effectively shields
GUARD. t(he object-glass slide, and prevents any dust or
foreign substance from
interfering  with  the
perfect action of the
slide. We now place
the dust-guard on new
Transits without extra
charge, when so or-
dered ; the cost of placing it on an old Transit of our
manufacture is $4.040.

The Standards of the Transit are firmly attached by
their expanded bases to the upper plate, one of them having
near the top, as shown on page 38, a little
box, actuated by a screw underneath, by
which the telescope axis is made truly horizontal, as de-
sctibed on page 23,

The Magnetic Needle is from three and one-half to six
inches long in the different sizes of Transits, its brass cap
macnNeETIc having inserted in it a jeweled-center of special

MEEDLE. shape and perfectly polished, and this, resting

upon the hardened and polished point of the center-pin,
allows the needle to play freely in a horizontal direction
and settle in the magnetic meridian,

The needle has its north end designated by a scollop or
other mark, and on its south end is a small coil of fine brass
wire, easily moved s0 as to bring both ends of the needle tn
the same level. The needle is lifted from the pin by a
lever concealed underneath the upper plate, actuated ]-_.5,- a

STANDARDS.
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screw shown above, thus raising the button so as to check
the vibration of the needle, or bring it up against the glass
when not in use, and avoid the unnecessary wear of the pivot.

The form of the needle is varied according to the taste
or fancy of the maker or Surveyor, but may be resolved
into two general classes, one having the greatest breadth
in a horizontal, the other in a vertical direction,

We usually make our needles about eight one-hundredths
of an inch broad, and about three one-hundredths of an
inch thick, with the ends brought to a sharp vertical edge ;
but whenever desired we supply other forms.

The test of the delicacy of a magnetic needle s the num-
ber of horizontal vibrations which it will make in a certain
arc before coming to rest; besides this, most Surveyors
prefer to see also a quivering motion in a vertical direction.

This quality, which is manifested more in a horizontal
than in a vertical needle, depends upon the near coinci-
dence of the point of suspension with the center of gravity
of the needle, and merely serves to show that the cap
below is unobstructed.

The compass-box containing the needle is covered by a
glass to exclude the moisture and air ; the circle is silvered
and divided on its upper surface into degrees and half
degrees, and figured from 0 to 80 on each side of the mid-
dle or line of zeros: the degree marks are also cut down
on the inner edge.

A wvariation arc, for setting off the variation of the
varpiation needle, is furnished with any new Engineers’

ARC. Transit, Nos, 1 to 16, if ordered with the
instrument, at an extra cost of $4.00.

The Clamp and Tangent movement, as now improved,
cLAMP Anp [as its tangent screw with opposing spring
TANGENT. attached to the upper plate, as shown on
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page 6; the clamp is shown in section on page 14, being
a strong metal ring, I F, moving easily around the solid
outer socket, to which it is securely fixed at will by a clamp-
screw, E, impinging upon a small segment, F. By this
means the plates are clamped to each other, and moved
slowly around each other in either direction by the tangent
screw, or loosened at will and moved by the hand, the tele-
scope being thus easily and accurately directed to the point
of sight.

The tweo levels are placed at right angles with each
other so as to level the plate in all directions, and are
adjusted Dby turning the capstan-head
nuts at their ends by a small steel adjust-
ing-pin.  The glass vials used in the levels of all our Tran-
sits are ground on their interior surface, so as to give the
bubble an even motion and great sensitiveness,

PLATE-LEVELS,

THE SOCKETS AND CIRCULAR FLATES.
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The Lower Plate, or Limb (at B i preceding cut) is
HorizonTar  divided on its upper surface, usually into

LimMe, degrees and hall degrees, and figured in
two rows, from 0 to 360 and from O to 90 each way ; some-
times but a single series is used, and then the fgures run
from 0 to 360 or from ¢ each way to 180. The figuring
may be varied according to the wish of the person ordering
the instrument, the double series being alwavs vsed unless
otherwise specified.

The Vernmers, V V, are attached to the upper plate

diametrically opposite to each other, and are
VERNIEAR: aead in reading the limb around which
-they revolve.

The verniers are double, having on each side of the

zero mark thirty equal divisions corresponding precisely
with twenty-nine half degrees of the limb; thev thus read
to single minutes, and the number passed over is counted
in the same direction in which the vernier is moved.
"~ The place of the verniers is in front of the ohserver
and at an angle of thirty degrees with the telescope,
so that they are easily read without a change of posi-
tion, We have adopted this improvement in all our instru-
Ments,

The use of two opposite verniers gives the means of
cross - questioning  the graduations, the perfection with
which they are centered and the dependence which can be
placed upon the accuracy of the angles indicated.

Sometimes a smaller reading than minutes is desired,
and then the spaces of the limb and vernier are both
made proportionately less, so as to give readings to thirty,
twenty, or even ten seconds of are, if required. The ver-
nier openings are covered with glass, carefully cemented
to exclude moisture and dust,
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Reflectors of celluloid, as in the Mountain Transit,
are often used to throw more light upon
the divisions, and shades of ground glass
are sometimes used to give a more subduoed light,

The Cradoations were formerly made on the Dbrass
surface of the limb, afterwards filled with black wax, and
then finished and silvered.  The limbs of
all our Transits are now covered with
sterling silver ; the graduations are much finer and more
distinct, and the surfaces less liable to tarnish or change

REFLECTORS.

GRADUATIONS.

color,

This improvement, which costs quite a large sum, we
make without additional charge,

To make possible the utmost accuracy of graduation, the
limbs of our Transits are polished and the fgures engraved
before cutting the divisions, thus avoiding any possible
chance for molecular change after the graduation is made,

The Sockets of the Transit are compound ; the interior
spindle attached to the vernier plate turning in the exterior
socket, C, when an angle is taken on the limb,
but when the plates are clamped together the
exterior socket itself, and with it the whole instrument,
revolves in the socket of the leveling-head,

The sockets are made with the greatest care, the sur-
faces being truly concentric with each other, and the com-
position of which they are made being of different degrees
of hardness, 20 as to cause them to move upon each other
easily and with the least possible wear.

The Leveling-head consists of two plates connected by
a socket, having at its end a hemispherical nut fitting 'mt;j
LEVELING- a corresponding cavity in the lower plate,

HEAD. The plates are inclined to each other or
made parallel at will by four leveling-screws,

SOCKETS.
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The screws are of bronze, and are fitted to long nuts in
the upper parallel plate. They are protected from dust by
brass covers screwed on the upper ends of the nuts.

The screws rest in little cups or sockets, which are
secured to their ends, and in which they turn without
marring the surface of the lower plate, the cups also per-
mitting the screws to be shifted from side to side, or turned
in either direction on the lower plate.

The clamp and tangent movement of the leveling-head,
partially shown on page 6, serves to turn the whole instru-
ment upon its sockets so as to fix the telescope with precis-
ion upon any given point, and when unclamped allows it to
be directed approximately by hand. The tangent screw is
single, as shown, and has an opposing spring by which lost
motion is avoided and a very fine and prompt movement
secured.

The lower leveling-plate is made in two pleces, the
upper one, which is screwed fast to the top of the tripod,
sHIFTING Daving a large opening in the center, in which

CENTER. the smaller lower plate is shifted from side to
side or turned completely around. By this simple arrange-
ment, called a ®shifting center,” the instrument is easily
moved over the upper plate, and the plummet which hangs
from the center, P, (see page 14), may be set precisely
over a point without moving the tripod,

The Tripod has a head of bronze with three strong
tenons to receive the legs, the upper ends of which are
pressed firmly on each side of the tenon by a
bolt and nut on opposite sides of the leg; the
nut can be screwed up at will, and thus kept firm,

The lower end of the leg has a brass shoe with steel
point, securely fastened and riveted to the wood.

For various patterns of tripods see pages 173-175,

TRIPCD.
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7O USE THE TRANSIT.

The instrument should be set up firmly, the tripod legs
being pressed into the grountd, so as to bring the plates as
nearly level as convenient ; the plates should then be care-
fully leveled and properly clamped,

For precise work, in addition to leveling by the plate
levels, it is always advisable, if the Transit has such attach-
ment, to level the plates by the telescope level, as this is
much more sensitive than the levels on the plate.

It must be carefully noted that in this operation the
position of the level on telescope must be observed over
Loth sets of leveling-screws, and one-half the correction
made by the axis tangent, the other half by the leveling-
SCrEws,

The zeros of the verniers and limb should be brought
into line by the tangent screw of the plates and the tele-
scope directed to the object by the tangent screw of the
leveling-head.

The angles taken are then read off upon the limb, with-
ont subtracting from those given by the verniers in any
other position.

Before an observation is made with the telescope, the
evepiece should be focused by its pinion until the cross-
wires appear distinct to the eyve of the ohserver ; the object-
glass is then focused by its pinion until the object is seen
elear and well-defined, and the wires appear as if fastened
to its surface.

The intersection of the wires (the means by which the
optical axis of the telescope is defined) should be broughe
precisely uvpon the middle of the object to which the
mstrument is directed.
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TO ADJUST THE TRANSIT,

Every instrument should leave the hands of the maker
in complete adjustment, but all are so liable to derange-
ment by accident or careless use that we deem it necessary
to describe particularly those adjustments which are most
likely to need attention,

The principal adjustments of the Transit are: THE
LEVELS.—THE LiNE oF COLLIMATION. —THE STANDARDS.

To adjust the Levels : Set up the instrument upon its
tripod as nearly level as may be, and having unclamped
the plates, bring the two levels above, and
on a line with, the two pairs of leveling-
screws 3 then with the thumb and first finger of each hand
clasp the heads of two opposite screws, and, turning both
thumbs in or out, as may be needed, bring the bubble of
the level directly over the screws, exactly to the middle of
the opening,  Without moving the instrument, proceed in
the same manner to bring the other bubble to the middle :
after doing this the level first corrected may be thrown a
little out ; bring it in again; and when both are in place
turn the instrument half-way around ; if the bubbles are
both in the middle, they need no correction: but if not,
with the adjusting-pin turn the small nuts at the end of
the levels until the bubbles are moved over half the error:
then bring the bubbles again into the middle by the level-
ing-screws ; and repeat the operation until the bubbles will
remain in the middle during a complete revolution of the
instrument, when the adjustment will be complete.

To adjust the Line of Collimation :  To make this ad-

LINE OF justment, which is to bring the intersec-
COLLIMATION. tjon of the wires into the optical axis of the
telescope, so that the instrument, when placed in the middle

THE LEVELS.
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of a straight line, will, by the revolution of the telescope,
cut its extremities, proceed as follows :

Set the instrument firmly on the ground and level it
carefully ; then, having brought the wires into the focus of
the eyepiece, adjust the object-glass upon some well-defined
point at a distance of from two hundred to five hundred
feet ; determine if the vertical wire is plumb, by clamping
the instrument and applying the wire to the vertical edge
of a building, or observing if it will move parallel to a line
taken a little to one side; should any deviation be mani-
fested, loosen the cross-wire screws, and by the pressure of
the hand on the heads outside the tube, move the ring
around until the ervor 1s corrected,

The wires being thus made respectively horizontal and
vertical, fix their point of intersection on the object
selected ; clamp the instrument to the spindle, and having
revolved the telescope, find or place some good object
in the opposite direction, and at about the same distance
from the instrument as the first object selected.

Great care should always be taken in turning the tele-
scope, that the position of the instrument npon the spindle
is not in the slightest degree disturbed,

Now, having found or placed an object which the verti-
cal wire bisects, unclamp the upper plate, turn it half-way
around, and direct the telescope to the object first
selected ; having bisected this with the wires, again clamp
the instrument, revolve the telescope, and note if the ver-
tical wire bisects the second object abserved,

Should this be the case, it will indicate that the wires
are in adjustment, and the points bisected are in the Sime
straight line with the center of the instrument,

If not, however, the space which separates the wires
from the second point observed will be double the devia-
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tion of that point from a true straight line, which may be
conceived as drawn through the first point and the center
of the instrument, since the error is the result of two obser-
vations made with the wires when they are out of the
aptical axis of the telescope.

In the cut below, let A represent the center of the instru-
ment, and B C the imaginary straight line, upon the extremi-
ties of which the line of collimation is to be adjusted.

. e
A _‘_‘_‘_H_hh"—'"_"““'-—E

B represents the object first selected, and D) the point
which the wires bisected when the telescope was reversed.

In our description of this operation, we have spoken
more particularly of the vertical wire, because in a revoly-
ing telescope this occupies the most important place, the
horizontal wire being used mainly to define the middle of
the vertical wire, so that it may be moved ecither up or
down without materially disturbing the line of collimation,

When the instrument is turned half around, and the
telescope again directed to B, and once more reversed, the
wires will bisect an object, E, situated as far to one side of
the true line as the point, 1D, is on the other side. The
space, I} E, is therefore the sum of two deviations of the
wires from a true straight line, and the error is made very
apparent,

In order to correct it use the two capstan-head screws
on the sides of the telescope, these being the ones which
affect the position of the vertical wire.

Eemember that the eyepiece inverts the position of the
wires, and therefore that in loosening one of the screws
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and tightening the other on the opposite side, the operator
must proceed as if to increase the error observed.

Having in this manner moved back the vertical wire
until, by estimation, one quarter of the space, D E, has
been passed over, return the instrument to the point, B, re-
verse the telescope, and if the correction has been care-
fully made the wires will now bisect a point, C, situated mid-
way between D and E, and in the prolongation of the
imaginary line passing through the point, B, and the center
of the instrument,

To ascertain if such is the case, turn the instrument
half around, fix the telescope upon B, clamp to the spindle,
and again revolve the telescope toward C. 1If the wires
again bisect it, it will prove that they are in adjustment, and
that the points, B, A and C, all lie in the same straight line.
Should the vertical wire strike to one side of C, the error
must be corrected precisely as above described, until it is
entirely removed.

The wires being adjusted, their intersection may now he
brought into the center of the field of view by moving the
screws, A A, shown in the sectional view of the telescope,
page 7, which are slackened and tightened in pairs, the
movement being now direct, until the wires are seen in their
proper position,

Itis here proper to observe that the position of the line of
collimation depends upon that of the objective solely, so that
the evepiece may,as in the case just described, be moved in
any direction, or even entirely removed and a new one substi-
tuted, without at all deranging the adjustment of the wires.

To adjust the Standards :  In order that the point of
intersection of the wires may trace a verti-
cal line as the telescope is moved up or
down, it is necessary that both the standards of the tele.

STANDARDS.
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scope should be of precisely the same height, To ascer-
tain this, and make the correction if needed, proceed as
follows :

Having the line of collimation previously adjusted, set
up the instrument in a position where points of observation,
such as the point and base of a lofty spire, can be selected,
giving a long range in a vertical direction,

Level the instrument, fix the wires on the top of the
object, and clamp to the spindle ; then bring the telescope
down until the wires bisect some good point, either found
or marked at the base; turn the instrument hall around,
fix the wires on the lower point, clamp to the spindle, and
raise the telescope to the highest point.  If the wires bisect
it, the vertical adjustment is effected ; if they are thrown
to either side this proves that the standard opposite to that
side is the highest, the apparent error being double that
actually due to this cause. To correct it, we make one of
the bearings of the axis movable, so that by turning a
screw underneath this sliding piece, as well as the screws
which fasten the cap of the standard, the adjustment is
made with the utmost precision. This arrangement, which
is common to all of our Transits, is very substantial and
easily managed.

Beside the three adjustments already described, which
are all that the Surveyor will ordinarily be required to
make, there are ether adiustments of the Transits which may
sometimes be required.

To adjust the Object-glass Slide : Having set up and
leveled the instrument, the line of collimation being also
ossecT-cLass 2djusted for objects from three hundred

SLIDE. to five hundred feet distant, clamp the
plates, and fix the vertical cross-wire upon an object as
distant as may be distinctly seen ; then, without disturbing
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the instrument, move out the object-glass 0 as to bring the
vertical wire upon an object as near as the range of the
telescope will allow. Having this clearly in mind, loosen
the upper clamp, turn the instrument half-way around, re-
verse the telescope, clamp the instrument, and with the
tangent screw bring the vertical wire again upon the near
object ; then draw in the objective until the distant object
first sighted vpon is brought into distinct vision. If the
vertical wire strikes the same line as at first, the slide is
correct for both near and remote ohjects and, being itself
straight, for all distances,

But, if there be an error, proceed as follows: First,
with the thumb and forefinger twist off the thin brass
tube which covers the screws, C C, see page 7. Next, with
the screw-driver, turn the two screws, C C, on the opposite
sides of the telescope, loosening one and tightening the
other s0 as to apparently increase the error, making, by
estimation, one-half the correction required. Then go over
the usual adjustment of the line of collimation and, having
it completed, repéat the operation above described, first
sighting upon the distant object, then finding a near one in
ling, and then reversing, making correction, etc,, until the
adjustment is complete,

T]}is adjustment is always made by us before the instru-
ment is shipped, is peculiar to our Transits, and, in our ex-
pcrif}l‘lEE, furnishes the only way in which the line of colli-
mation can be made correct for all distances,

The a-;lju:;tmen}s of the vertical circle and the Jevel on
telescope are described on pages $0-53.



THE ENGINEERS' TRANSIT.

HE LEVELING-HEAD of the Engineers’ Transit is

attached to the sockets by a screw and washer below ;
it can be removed for cleaning and oiling, but should be in
place when the instrument is in use or packed for transpor-
tatiomn.

The circular plates with their accompanying sockets are
shown in section on page 14, The upper plate, A A, carrying
the compass-circle 15 screwed fast to the flange of the in-
terior spindle ; the lower plate or divided limb, B, is fastened
to the exterior socket, C, which again is fitted to and turns
in the hollow socket of the leveling-head.

To take apart the Engineers’ Transit @ When it is
necessary to separate the plates of the Transit, the En-
gineer should proceed as follows :

(1) Remove the screw and washer underneath which
secure the spindle of the leveling-head to the sockets.

(2) Unscrew the nut which confines the spring in the
thimble opposed to the tangent screw on the upper plate,

(3) Take out the three small screws which attach the
tangent fixture to the upper plate. The plates can then be
readily separated. To put the Transit together again, pro-
ceed exactly the reverse of the operation thus described.

The engraving, page 26, shows some of the attach-
ments often used with the Engineers’ Transit @ the vertical

ATTACHMENTS arc, level on telescope, and clamp and
TO TRANSITS. tangent to telescope axis with gradienter
screw. These and other appliances are used where level-
ing, taking vertical angles, etc., must be done in connection

25



Engineers" Transit, scinch meedle, with Ganch vertioal are and vernier mosved Ly
Lamgent screw and reading v B0 seconds, bevel on telescope, gradicong .
combdsed with clamp and tangent, and tripsnd,
Price as shown, £115,060,
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with the ordinary work of the Transit, and the attachments
and their adjustments are described on pages 48-70,
We make three sizes of the Engineers’ Transit, having
SIZES respectively four, four and one-half, and
AND WEIGHTS. five-inch needles ; the average weight of
each size, with plain telescope, is as follows ;

4-inch needle, abount..... oo 123 hs,
4}-inch needle, about. .. o 14 lbs,
o-inch needle, about.....cviiiiiiniseicineecan.. 16 s,

The tripod furnished with this Transit weighs between
nine and ten pounds,

ENGINEERS TRANSIT WITH S0LAR ATTACHMENT.

The engraving on page 28 represents our Engineers'
Transit with five-inch needle and attachments of vertical
arc of three inches radius, divided on silver and reading to
thirty seconds, level on telescope, clamp and tangent to
telescope axis, and Solar apparatus with declination arc
reading to thirty seconds. -

The horizontal limb is divided on sterling silver, and
reads to single minutes,

The compass-circle is also made movable, with pinion
and clamyp, for setting off the variation of the needle,

This variation arc is applied to Engineers’ Transits of
pur make, at an extra cost of §4, if requested when order-
ing the instrument.

Where the variation arc is desired with the addition of
the new Solar Attachment to any Engineers’ Transit sent
to us for the purpose, a charge of §15 will be made,
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ENGINEER

5

TRANSI

BT, WITH S0LAR ATTACHMENT,
Frice as shown, £250,00,




LIGHT MOUNTAIN TRANSIT.

HIS instrument, shown an page 3o, 15 a modification of

the Engineers’ Transit, designed for mountain and

mine surveys, but applicable as well to all other work of

the Engineer. It is exceedingly light and portable, its

needle is fourinches long, and its telescope is eight inches
long with a power of twenty diameters,

The Sockets are hike those shown on page 14, and, with
the leveling-head, remain attached to the
instrument ; the compass-circle is movable
about its center, so as to set off the variation of the needle,

As in our other Transits, the limb is graduated on sterling
silver, reading vsoally to single minutes ; but if desired it
can be graduoated to read to twenty or thirty seconds.

There are cylindrical caps above the leveling-screws to
exclude dust, as in our other instruments.

The cut shows the celluloid reflectors, which are placed
over the two opposite verniers of the limb, and are of
special value in the surveys of mines, to throw light upon
the divisions below,

Like the FEngineers' Transit, the Mountain Transit is
ATTACHMENTs Sometimes used with a plain telescope ;
FOR TRANSITS. but oftener with one or more extras, as
level, clamp and tangent and vertical arc, as shown.

Frequently, however, the Mountain Transit is furnished
as shown on page 31, with vertical arc, level, clamp and
tangent, and the Solar Attachment,

The Light Mountain Transit 15 almost always used upon
our improved extension tripod (see page 173), the legs

29
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a0 MOUNTAIN TRANSIT

Mo, 28,

Light Mountain Transit with vertiel arc, leviel on teles

1o delescope axis, and ex tension 1F pod.

e Clamp and angent
Price, 180 0,



MOUNTAIN TRANSIT a

MNo. 30.

Light Mountain "Transit, with solar attachment, vertical arc reading to 1 minuse, level
o telescope, and clamp and wangent 1o telescope axis, and extensaon tripod,
Prive, 3245,1100,
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of which can be lengthened or shortened at will. It is thus
adapted for use in mountain surveys, where one or more
legs must be shortened ; or for mines, where in many places
a short tripod is indispensable.

If desired, the sliding pieces can be easily turned end
for end, the points being thus put out of the way and the
tripod more easily transported.  The tripod when closed is
only three feet long, and is carried by a shawl strap, which
we furnish with it.

The Light Mountain ‘Transit, introduced by us in 1876
to meet a demand for a light instrument of the finest gual-
ity, has met with a very large sale, and has been universally
approved,

While it is a Transit of first quality, adapted to all
kinds of work which may be required, it is especially fitted
for mining or mountain surveying where great portability
is desired,

Besides the light mahogany box, in which the instru-
ment is packed as usual, there is also sup-
plied a light sole-leather case, furnished
with shoulder-straps.

The weight of this instrument with plain telescope and
without tripod is ten pounds ; with Solar Attachment, arc,
level and clamp, as shown in the cut, twelve
pounds. The extension tripod weighs about
eight and ene-hall pounds.

LEATHER CASE,

WEIGHT.



THE SURVEYORS' TRANSIT.

HE Surveyors' Transit witd freo perniers fo fimd has
essentially the same construction as the Engineers’
Transit, but its compass-circle is movable about its center,
like that of the Mountain Transit, in order that the varia-
tion of the needle may be set off in the surveys of old lines,
or in running lines by the true meridian.

The arrangement of the sockets and leveling-head,
however, permits the Surveyors' Transit to be
detached from the leveling-head and replaced
upon its spindle, when desired, without in any way disturh-
ing its adjustments,

The sectional view, page 35, shows the interior con-
struction of the sockets of the Transit, the manner in
which 1t is detached from its spindle, and the means by
which it can be taken apart if desired.

In the figure, the limb, B is attached to the main socket,
HomrizonNTaL O which is itself carefully fitted to the con-

LIME, ical spindle, H, and held in place by the
spring-catch, 5.

The upper plate, A, carrying the compass-circle, stand-
ards, etc., is fastened to the flanges of the socket, K, which
is fitted to the upper conical surface of the main socket, C;
the weight of all the parts being supported on the small
bearings of the end of the socket, as shown, 50 as to turn
with the least possible friction.

A small conical center, in which a strong screw is
inserted from below, is brought down firmly upon the
upper end of the main socket, C, thus holding the two

B

SOCHKETS.



Sarveyors' Transit, S-inch needle, with 41 seimch wertical ci
bevel oo telescope, o Lamp and tangent telescor
Prace, #1410,

rebe and vernier to minute,
e axis, and wipad
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plates of the instrument securely together, and at the
same time allowing them to move freely aronnd each other
in use.

A small disk above the conical center coutains the steel
center-pin upon which rests the needle, as shown ; the disk
is fastened to the upper plate by two small screws,

The clamp to limb, with clamp-screw, is also shown
at I F, attached to the main socket below,

The main socket with all its parts 15 of the best bell-
metal, and is most carefully and thoroughly made, the long
bearing of the sockets insuring their firm and easy move-
ment, while at the same time they are entirely out of reach
of dust, or other source of wear.

When desired, the whole upper part of the instrument
may be taken off from the spindle by pulling out the head

THE SOCKEETS AND CIRCULAR PLATES.



aa SURVEVORS TRANSIT.

of the spring-catch at 5, and when replaced will be secured
Iy the self-acting spring of the catch,

The Ogure also shows the covers of the leveling-screws,
the shifting center of the lower leveling-plate, and the
serew and loop [or the attachment of the plummet,

TO TARKE APART THE SURVEVORS TRANSIT.

When it is necessary to separate the plates of the
Transit, proceed as follows (see page 33):

(1) Remove the clamp-screw of the variation arc and
take off the head of the pinion, both outside the compass-
cirele. (2] Unserew the bezel-ring holding the glass cover
of the compass, remove the needle and button beneath it,
and take out the two small screws so as to remove the disk.
(31 Take the instroment from its spindle, and with a large
screw-driver take out the screw from the under side of the
conical center.  (4) Dirive out the center from below by a
round piece of wood, holding the instrument so that the
renter will not bruise the circle. (&) Set the instrument
again upon its spindle, unscrew the milled head cap from
the thimble containing the opposing spring of the tangent
movermnent to limb, take out the three screws which fasten
that movement to the upper plate, and the plates can then
b separated. To put the Transit together again, proceed
exactly the reverse of the operation thus described,

SIZES The sizes and weights of the Sur-
AND WEIGHTS. veyors' Transits with plain telescope, and
having twa verniers to limb are -

A-ine needle, with leveling-head, Lt no tr ipead, aliont lilﬂ- s,
Dein. neeille, o i e i e Wi 161 e
-I:l_, imn. -|-“_.1_.,:||II as i o i ad di 7

17] Tha,
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The Surveyors' Transit swth owe vernicr fo fimb is o
modification of the instroment just described, in which
there is but one double vernier to limb and a different
arrangement of the sockets, as shown i the sectional cut
an page 39,

The instrument is more compact and somewhat lighter
than that with twoverniers, and is furnished at less cost.
Its graduations, telescope and attachments are all equal to
those of the best Transits; and after an experience of more
than twenty-five years the instrument has proved itself in
every way satisfactory for all classes of work.

This instrument may be taken apart by first removiog
the pinion head and clamp-screw near the compass-circle,
then unscrewing the bezel-ring, taking out the needle and
button underneath, and next removing the disk in which
the center-pin is fixed, by taking out two small screws
which confine it.  The four screws which hold the washer
to the under plate must then be removed, the milled head
cap of the tangent opposing spring be unscrewed, and the
three screws which secure the tangent support to the upper
plate removed ; and then the plates can be separated. The
several parts are replaced in the reverse order.

The adjustments and use of this instrument are like
those of the others already described, and its attachments
to the telescope the same, if desired,

It is represented in the cut with a level on telescope and
clamp and tangent to telescope axis.  (See page 35

The sectional cut, on page 31, shows the arrangement

THE of the sockets of this instrument.  The spin-

SOCKETS. dle, C, is fitted to the socket of the leveling-

head, as shown, and connected therewith by a screw amd
washer underneath, as in the figure,



Surveyors” Transit, f-inch peedle, with level on telescope, clamp and tangem 10 gele.
scope axis, and wripod.
Price, £134,00,
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.

The socket, K, is formed in the metal of the upper plate,
a strong washer with four screws, only two of which are
seen in the cut, keeping the two plates together, but at the
same time allowing them to turn freely around each other,

The clamp to limb, with clamp-screw, is shown in
dotted lines at D F, under the plates.

The vernier with the opening above is shown on the left
at A. The arrangement of the center-pin, needle, etc,, is
like that of the Transit with two verniers, but the instru-
ment remains attached to the leveling-head like the En-
wineers' Transit,

THE S0CKETS AND CIRCULARE DPLATES.

SIZES The sizesand weights of the Surveyors’
AND WEIGHTS. Transits with plain telescope, and having
one vernier to limb are :

4.in needle, with leveling-head, huE‘nr) 1t‘i.;:ﬂt!. about 13 Ibs,

f-in needle, et 16 Ibs.
o4-in, needle, ** i s i o 17 lbs
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SURVFEVORS TRANSIT.
L

SURVEYORS TRANSIT WiTH SOLAR ATFTACH-

AMENT.

The engraving on page 41 represents our Surveyors'

Transit with five-inch needle, to which is adapted the Solar
Attachment, with vertical arc, level, ete. ; both the vertical
arc and the arc of the declination arm being graduoated on
silver and reading by vernier to thirty seconds,

The instrument is furnished with twe verniers to limb

or with one vernier to limb, as may be desired ; both pat-
terns have shifting center to the tripod head,

Ma,
il

1S

PRICES.
Price.
Surveyors' Transit, two verniers to limb, S-inch needle,
with Solar Attachment, vertical arc, level on telescope,
clamp and tangent to telescope axis, and tripod....... $226.00
Surveyors' Transil, one vernier to limb, G-inch needle,
with Solar Attachment, vertical are, level on telescope,
clamp and tangent to telescope axis, and tripod......oe. 211,00
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TTACHMENT.



THE RECONNOISSANCE TRANSIT.

N RESPONSE to a demand for a very light Transit for

rapid work, where extreme accuracy is not required,

we have introduced the Reconnoissance Transit, shown on
prage 43,

It has a needle three and one-half inches in length, a
limb five inches in diameter, graduated on sterling silver,
reading by one double vernier to single minutes, and is pro-
vitled with a spring tangent movement like the larger in-
Strnments.

The limb is figured from 0 to 180 unless otherwise
ordered.

The telescope has a power of from eighteen to twenty
diameters, and is furnished with stadia wires for measuring
distances ; it has also a long level, vertical circle reading to
five minutes, and clamp and tangent to axis.,

The compass-circle is arranged to set off the variation
of the needle, the movement being made by a pinion,

The instrument has also, as shown, a leveling-head with
shifting center, and with spring clamp and tangent, and it
15 set upon our light extension tripod, the legs of which
close up to about three feet in length.

This instrument is finished with the same care as our
larger and more expensive Transits, and we recommend it
as i theroughly well made and reliable instrument for a
large variety of work. The quality of the instrument,
together with its portability, have already made it very
popular.

The weight of this Transit without the tripod is about
seven and three-quarter pounds, complete with tripod about
fifteen pounds,

42



RECONNOISSANCE TRANSIT,

Mo. 100.

Keconnoissance Transit, one vernier to limb, 8% inch meedbe, with vertical cincle remd.
ing to 5 minutes, level on telescope, clamp and tangent 1o telescog
axis, amd 1.'ri1'|.wd with extension legs,
Price, $115.00,




THE BUILDERS" TRANSIT.

HE Builders® Transit, see page 45, is an instruoment
devized for use in the construction of buildings where
it is necessary not only to furnish levels, but to determine
points in a vertical plane above or below the level line, or
on either side and in line with the center of the instrument,
more conveniently than can be done with the Architects’
Level. The instrument has a telescope with long gradu-
ated level clamp and tangent to axis, a graduated limb
reading by an index to one degree, clamp and tangent to
both limb and leveling-head, a plain tripod and trivet-plate.
In use the instrument is set up either vpon the tripod
or trivet, and the plates are accurately leveled by the twao
levels shown.

If it is desired to run a level line, the bubble of the tel-
escope level is brought into the middle by the clamp and
tangent of the axis, in which position the
horizontal wire of the telescope will deter-
mine a level ling, as in the telescope of the ordinary Level,
and any angle desired may be read off upon the limb,

When necessary to obtain points in a vertical plane,
either above or below a given point, the
plates should be clamped and the clamp
of the telescope axis released, when the telescope may be
directed either above or below to the point desired.

To determine two points in straight line with the in-
strument and on opposite sides of its
center, direct the lL‘]l;‘S.I'I:]'u_' to one of the
points, then clamp the plates, and the other point may be
obtained by reversing the telescope upon its axis, ’

+

LEVEL LINE.

VERTICAL LINE,

STRAIGHT LINE,
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The weight of the Builders' Transit is about seven
pounds ; and with the tripod complete about thirteen
pounds,

i
T L
MNo. 105,
umip aned tangent to telescope axis, limb and
crews and tripaod, as shaown,
Price, $80.00,

RS 7

Builders' Transit, with level on telesc
spindle, wsd with ley




THE VERNIER TRANSIT-COMPASS.

HIS instrument, shown on page 47, is essentially a
Vernier Compass with a telescope in place of fhe
ordinary sight-vanes, thus giving the Surveyor the maeans
of taking long sights, either on alevel or on hilly ground,
with ease and accuracy.

The telescope can also be supplied with attachments,
as shown, and levels and angles of elevation and depression”
taken, as with the more expensive instruments.

The telescope is eleven inches long and of fine quality.

The compass-circle is moved about its center by a pin-
ion placed underneath the circular plate, and the variation
of the needle is set off to single minutes uvpon a divided arc
attached to the plate, as shown in the cut, There i also a
clamp-screw by which the circle is made fast.

The figure represents the instrument with six-inch
needle ; in the smaller size the vernier of the compass-
circle is within the box and under the glass, as in the Sur-
vevors' Transit.

The needle-lifting screw is also underneath the plate,
but i= not shown in the cut.

The clamp-screw, by which the instrument is fixed to
the spindle, and the spring-catch which secures it, are both
shown on opposite sides of the socket,

The levels are both above the plate, and are made ad-
justable by capstan-head nuts at either end,

T]'II‘\ nstrument is CIIL]H]]Q]][}' usedd on g hﬂ-"-s-piﬂ("ﬁ
placed in o compass tripod, as shown on Page 47, bt it is
5(5!11“i1|1i_"ﬁlrl11l_‘ti toa leveling-head like that of the Survey--
ors' Transit shown on page 34,

di



VERNIER TRANSIT-COMPASE, 47

SI7ES We make two sizes of this instruoment,
AND WEIGHTS. haying respectively five and six-inch
needles, the average weights of which are as follows

G-inch needle, plain tel lescope, '111'.1 ullhml tripod, o Ihs,
fi-inch needle, * 11§ ks

No. 117,

Vernier Teansit, G-inch needle, with #linch vertical circle and vernier reading to 5
minutes, level on telescop, clamp and wogent o elescope axis, sod tripod.
Price, £101.04.



ATTACHMENTS FOR TRANSITS,

IN THE use of the Transit it is generally found advis.

able to add one or more attachments to the telescope,
All our Transits and their attachments are now made to
standard sizes, so that one or more of these useful appli-
ances can be fitted to the nistrument at any time without
additional expense other than the cost of the attachment
itsell,

When any of these attachments are desired, either for
our instruments or those of other makers, it s best to send
the instrument to us; in some cases they can be applied
by a skillul mechanic nearer the customer, but this is gen-
erally more expensive and less satisfactory,

The principal attachments {for the Transit are :

VerTical CireLe, | see pages 49 and 50),
VERTICAL ARe, [see page 01,
Leven on TELESCOPE, {see page [2),
CLame ann Tancext to Telescope Axis, {see pages 52 and 54),
SmHTs 08 TELEsCoPE, {see page 534,
SliTs on STanpaks for Right Angle Observation, (see page 54).
ATTACED MacsiFiigs to Torizontal Limb, [ see page 4],
GrApENTER, combined with Clamp and Tangent, (see page 53,
Deracianie Tevoores for Vertical Sighting, (see page 57).
Reriecron for Muminating the Cross-Wires, {sce page 68,
Diasonat. Prisse ke Eyepiece of Telescope, (see page GHY.
Prosier-Lane, (see page 50,
QUK LEVELING ATTACHMENT, [ sece page 641,
Botal ATTACHMENT to Telescope, {sce prages G1-717),
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THE VERTICAL CIRCLE.

Mo.136.

The Vertical Circle has its divisions on sterling silver
and is figured from 0 to 90 two sizes are most commaonly
used, the three and one-half-inch circle reading by vernier
to live minutes, as shown in Fig, 117, and the four and one-
half-inch circle reading by vernier to single minutes, as
shown in Fig. 136,

We also make these circles five inches in diameter when
desired, reading to one minute.

To adjust the Vertical Circle :  Having the instrument
firmly set up and carefully leveled, bring into line the zeros

of the circle and vernier, and with the tele-
el b LA scope find some well-defined point, from
one hundred to five hundred feet distant, which is cut by
the horizontal wire.  Turn the instrument half-way around,
reverse the telescope, and fixing the wire upon the same
point as before, observe if the zeros are again in line
If not, loosen the capstan-head screws which lasten the
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vernier, and move the zero of the vermier over half the
error : bring the zeros again into coincidence, and proceed
exactly as before, until the error is entirely corrected, when
the :Ld-}ueatment will be complete. In almost all cases T.hE
error is slight, and may be most readily removed by putting
the zeros in line and then moving the horizontal wire by the
vertical capstan-head screws over half the interval.

Mo, 138.

We also make a modification of the five-inch circle,
shown in Fig, 133, enclosed in outside shield, fastened to
which are two opposite verniers reading to single minutes,
the arm projecting from the lower side being actuated by a
capstan-head screw, as shown in the cut, to bring the zeros
of the verniers into exact adjustment.

IRICES.

Mis,
136, 8}-inch Vertical Circle.w i, § 8.00
136, 4k-inch W,

3 12,00
137. & -inch 15,1K)

138. & -inch £ “ with Iw-:n--[-|unil-.-. l.l.llll.l:h;\_'\l_”“.q--‘ a5, (W)
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THE VERTICAL ARC

Nos. 139 AND 140.

The Vertical Arc is made in two sizes, two and one-half
and three inches radius, graduated on sterling silver and read
by a vernier swung from the axis and movable by a tangent
SCTEW,

The arc is movable around its bearing on the axis, can
be readily clamped by the clamp-screw and set at (v with
the vernier in any position of the telescope, and any degree
of elevation can be read off directly on the arc.

The arc of two and one-half inches radius is generally
used on the Light Mountain Transit, and reads by its vernier
to single minutes, while the arc of three inches radius is
commonly used on the larger Transits, and is read by the
vernier to thirty seconds. The Vertical Arc can be readily
added to any Transit of our manufacture.

Price of the Vertical Arc, either size.....oooninnn. 1500
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THE [EVEL ON TELESCOPE, AN CLAMP AND
TANGENT TO TELESCOPE AX/LS

Mos. 145 aND 148.

The Level on Telescope, No. 145, consists of a brass tube
about six and one-hall inches long, each end of which is
held between two capstan nuts connected with a screw or
stem attached to the under side of the telescope tube,

The wial enclosed in the tube is a little over five inches
long and half an inch in diameter, is ground on its interior
surface s0 as to insure an even and sensitive bubble, the
length of which is measured by the divided scale above ; the
scale is divided into tenths of an inch, and is figured from 0
at the middle to &, 10, 15, 20 on either side, and thus deter-
mines when the bubble is brought into the middle of its run,

Frice of Level on Telespope e iutianinm i - B1200

Tooaddjust the Level on Telescope ;. When the vernier

T e H!" ﬂjt: \'-:rLlrt:-'.:l. .f.'1TL.'|£" is Lu[_ll..lhluni as per
page 49, and 12 at zero, the line of eolli-
mation is level and the bubble may be brought intn (he
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middle of its run by the capstan-head nuts.  Another
method @ First level the instrument carefully, and with
the clamp and tangent movement to the axis make the
telescope horizontal, as near as may be, by the eve ; then,
having the line of collimation previously adjusted, drve a
stake at a convenient distance, say from one hundred to
three hundred feet, and note the height cut by the hari-
zontal wire upon a staff set at the top of the stake.

Fix another stake in the opposite direction and at the
same distance from the instrument, and without disturbing
the telescope turn the instrument upon its spindle, set the
staff upon the stake, and drive the stake into the ground
until the same height is indicated as in the first observation.

The top of the two stakes will then be in the same hori-
zontal line, however much the telescope may be out of level.

Now remove the instrument from fifty to one hundred
feet to one side of either of the stakes and in line with
both; again level the instrument, clamp the telescope as
nearly horizontal as may be, and note the heights indicated
upon the staff placed first upon the nearest and then upon
the most distant stake, If both agree, the telescope is
level ; if they do not agree, then with the tangent screw
move the wire over nearly the whole error, as shown at the
distant stake, and repeat the operation just described.
Proceed thus until the horizontal wire will indicate the
same height at both stakes, when the telescope will be
truly horizontal. Taking care not to disturb the position
of the telescope, bring the bubble into the middle by the
little leveling-nuts at the end of the tube, when the adjust-
ment will be complete.
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THE CEAWFP AND TANGENT,

The Clamp and Tangent, No. 143, consists of an arm at
one end encircling the telescope axis, and at the other end
connected with the tangent screw ; the clamp is fastened
at will to the axis by a clamp-screw inserted at one side of
the ring, and then by turning the tangent screw the tele-
scope is raised or lowered as desived.

The clamp and tangent must always accompany the ver-
tical circle and level on telescope, whenever either is added
to a Transit, Price, $6.00.

NGHTS ON TELESCOFPE AND ON STANDARDS,

For convenience of observation we occasionally place
a pair of small sights on the telescopes of our Transits.
These sights have folding joints, so that they may lie close
to the telescope when not in use. Sights are also placed
on the standards at an angle of ninety degrees with the tele-
scope, for use in offsetting,

Price of either style, per pair......coorcinnrmarinrevasmane F8.00

Attached Magnifiers are frequently used over the ver-
niers of the horizontal or vertical arg, and are held by a
universal jointed arm which allows the
lens to be placed at will over any point of
the vernier. DPrice, each, $5.00.

MAGNIFIERS.
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GRADENTER.

GRADIENTER ATTACHMENT, Price, #1500,

This attachment, as shown, is often used with the Transit
for determining distances, fixing prades, and similar work.

It consists mainly of a screw attached to the expanded
arm of the ordinary clamp of the telescope axis ; the screw
is accurately cut, and passing through a nut in one side of
the arm, presses against a little stud, A, fixed to the inside
surface of the right-hand standard. In the side of the arm
opposite the screw is an enclosed spiral spring which
presses against the side of the stud, thus securing a positive
movement of the gradienter-screw,
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Near the other end of the screw, and turning with it, is
a wheel, or micrometer, the rim of which is covered with
sterling silver, and divided-into one hundred equal parts,

A small silver scale, attached to the arm and just above
the micrometer wheel, is divided into spaces, each of which
is just equal to one revolution of the screw ; so that by
comparing the edge of the wheel with the divisions of the
scale, the number of complete revolutions of the screw can
be easily counted,

When the clamp is made fast to the axis by the clamp-
screw, and the gradienter-screw is turned, it will move the
mMEASURING telescope vertically, like the tangent screw
DISTANCES. ordinarily used, And as the value of the
screw thread is such that a complete revolution of the screw
will move the horizontal cross-wire of the telescope over a
space of one foot on a vertical rod at a distance of one
hundreed feet, it is clear that when the screw is turned
through filty spaces on the graduated head, the wire will
pass over fifty hundredths, or one-half a foot on the rod,
and so on in the same proportion.  In this way the gra-
dienter can be used in the measurement of distances.

Ta aveid any possibility of error, it is advisable that
observations should not be taken by a reversal of the screw,

Grades can also he established with great facility, as
follows : Level the instrument ; bring the telescope level
to the middle by the clamp and gradienter-screw ; move
the graduated head until its zero is brought to
the edge of the scale; then turn off as many
spaces on the hewd as there are hundredths of feet to the
hundreed v the grade to be established,

GRADES.
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DETACHARLE TELENCOPES FOR VERTICAL
SIGH TING.

A common arrangement for =y
sighting up or down a vertical ==
shaft is shown in No. 160, in
which an extra telescope iy fitted
by a flange and disk connecting it
with the axis, so as
to make it precisely
parallel to the main
telescope ; a coun-
terpoise, as shown,
is fitted to the other
end, and both can
he detached  at
pleasure, and placed
in the Transit box
when not in use, NoO. 180.

In No. 161, the
extra telescope is
connected with the
main telescope by
coupling-nuts, which
fasten it securely
directly over the
center of the instru-
ment and allow its
ready removal and replacement
without disturbing its adjust-
ments, It will be understood
that in both arrangements the

MNo. 161,
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extra telescope is adjusted to the main telescope of the
Transit so that the lines of collimation of both are parallel
and in the same plane, horizental in No. 160 and wvertical in
No. 161 ; and in both the extra telescope swings over the
outsille of the Transit plates. The diagonal prism is often
usel with the extra telescope for greater convenience in
sighting.
Price of either Telescope, Mo, 160 or 161, F25.00,

The Reflector, No. 163, is an elliptical
piece of silver, inclined at an angle of
forty-five degrees with its ring, which is
fitted to the object-glass end of the tele-
scope. The hole in the reflector allows
No. 185, the use of the telescope, while a light

REFLECTOR.  held pear the inner surface illuminates the
Prrom, 26060,

Cross-wires,

The Ihagonal Prism, Noo 168, is used
when greater vertical angles are to be
taken than are possible with the ordinary
telescope. It consists of a prism attached
to the cap of the evepiece, by which the
chject iz presented to the eve when placed
at right angles with the telescope. When No. 168,
the telescope is directed to the sun the pyacomar prisw
little shide or darkener containing colored Price, S50,
glass is moved over the opening,

The circular plate with which the prism is connected is
made to turn in the cap, so that, when it is substituted for
the ordinary cap of the eyepiece, the opening of the prism
can be easily adjusted to the position of the eye. Ohserva-
tions can be taken with the prism vp to an angle of sixty
degrees elevation,
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MNo. 170.
PLUMMET-LAMI'.

The TPlommet-Lamp, No. 170, is a
large plummet, of which the upper part is
hollow to contain ail 1 it has also a tube
for a wick, and an extinguisher.

It iz hung in gimbals by a chain with
hook, and =0 always assumes a vertical
position, and when suspended [rom the
shifting center of a leveling-head it can be
easily adjusted over a given point.

Two of these lamps are often packed
in a simple wooden case, furnished with
a strap to sling bver the shoulders. The
weight of each lamp is about one and one-
quarter pounds, and the price of each as
shown 15 810000,
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OHASCA-LEVELING ATTACHWENT,
{PATENTED.!

We have for several vears made a quick-leveling attach-
ment, 1!1::'.-11-1-:111_-,_;.3111.:1& of which will be readily understood
by inspection of the cut, No. 173, which shows the attach-
ment screwed to a tripod,

In use, screw Lhe instrument on the quick-leveling
attachment previously fastened to the tripod ; if not nearly
level, wnscrew the leveling-bead a very little, — barely
loosening the screw is sufficient.  The instrument will then
be free to move upon the spherical surfaces, A, B and C, in
any direction required
to bring the plates ap-
7§ proximately level, and
%5 will be held in this
position by the friction
of the surfaces. Now
"7 screw the head fast
again, firmly clamping
the whole instrument to
b o == the tripod. The final
NO. 173, adjustment of the lev-
els is then completed by the use of the leveling-screws.
The [riction of the spherical surfaces may be increased or
diminished at will, by turning the screws, D, which compress
the spiral springs.

When ordered for any instrument already in use, the
lower plate of the leveling-head, as shown in outline of the
ﬁglllre, of the head of the tripod should be sent to us by
tail or express, prepaid, with a remittance of $7.00 to pay
for the attachment and return charges.

. Price of the attachment when furnished with a new
!nstrumcnt, $5.00 ; when adapted to an instrument already
i use, $6.00,

L
A

T

Nl e =



SOLAR ATTACHMENT.

HE Solar Attachment is essentially the solar appara-
tus of Burt placed upon the cross-bar of the ordinary
Transit, the polar axis being directed above instead of
below, as in the Solar Compass. A little disk one and one-
half inches in diameter, having a short round pivot project-
ing above its upper surface, is first securely screwed to the
telescope axis.  Upon this pivot rests the enlarged base of
the polar axis, which is also firmly connected with the disk
i1
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by four capstan-head screws passing from the under side of
the dizk into the base already named. These screws serve
to adjust the polar axis, as will be explained hereafter.

The Hour-Circle surrounding the base of the polar axis
i5 easily mowvable about it, and can be fastened at any
point desired by two flat head screws
above. It is divided to five minutes of
time, is figured from I to X1I, and is read by a small index
fixed to the declination arc and moving with it. A hollow
cone, or socket, fitting closely to the polar axis and made
to move snugly upon it, or clamped at any point desired by
a milled head screw on top, furnishes by its arms below a
firm support for the declination arc, which is securely
fastened to it

The Declination Arc has a radius of about five inches,
and is divided to quarter degrees. On Mountain Transits
pEcLinaTion it reads by its vernier to single minutes of

ARC. arc, and on the larger Transits to half min-
utes of are, the divisions of both vernier and limb being in
the same plane.  The declination arc has the usuval lenses
and silver plate on the two opposite blocks, also a clamp
and tangent movement, as shown in the cut. The arc of
the declination limb is turned on its axis and one or the
other solar lens used, as the sun is north or south of the
equator 3 the cut shows its position when the sun is
north,

The Latitude is set off by means of a large vertical
limb. The arc is figured from the center each way in two
LATITUDE FOWws, from 0 to B0% and from 90° to 10°, the

ARC. first series being intended for reading vertical
angles and the latter series for setting off the latitude,
The vernier of the vertical limb is made movable by the
“tangent screw attached, so that its zero and thatr of the

HOUR-CIRCLE.
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limb are readily made to coincide when, in adjusting the
limb to the level of the telescope, the arc is clamped to
the axis.

The uvsual tangent movement to the telescope axis
serves to bring the vertical limb to the proper elevation, as
hereafter described. A level on the under side of the tele-
scope, with ground wvial and scale, is indispensable in the
use of the Solar Attachment, The arcs, verniers and hour-
circle are all graduated on sterling silver,  Trice of the
Solar Attachment, $60.

FXPLANATION OF THE S0LAR ATTACHWENT,

In the engraving on page (i4 we have a graphic illustra-
tion of the solar apparatus, the circles shown being intended
to represent those supposed to be drawn upon the concave
surface of the heavens.

When the telescope is set horizontal by its spirit-level,
the hour-circle will be in the plane of the horizon, the polar
axis will point to the zenith, and the zeros of the vertical
are and its vernier will coincide. Now, if we incline the
telescope, directed north as shown in the cut, the polar axis
will descend from the direction of the zenith. The angle
through which it moves, being laid off on the wvertical are,
will be the co-latitude of the place where the instrument is
supposed to be used, the latitude itself being found by sub-
tracting this number from ninety degrees.

When, however, the sun passes above or below the
equator, his declination, or angular distance from it, as
given in the Ephemeris, can be set off upon the arc, and his
image brought into position as before.

In order to do this, however, it is necessary not only
that the latitude and declination be correctly set off upon
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GRAPHIC ILLUSTRATION OF THE SOLAR APPARATUS
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their respective arcs, but also that the instrument be moved
in azimuth until the polar axis points to the pole of the
heavens, or, in other words, is placed in the plane of the
meridian; and thus the position of the sun's image will in-
dicate not only the latitude of the place, the declination of
the sun for the given hour and the apparent time, but it will
also determine the meridian, or true north and south line
passing through the place where the ohservation is made.

The interval between two equatorial
lines, ¢ ¢, as well as between the hour
lines, & & 15 just sufficient to include the
circular image of the sun, as formed by
the solar lens on the opposite end of the revolving arm,

Allowance for Declination :  Let us now suppose the

observation made when the sun has
passed the equinoctial point, and when
his position is affected by declination.

By referring to the Ephemeris, aml setting off on the are
his declination for the given day and hour, we are still able
to determine his position with the same certainty as if he
remained on the equator,

When the sun’s declination is south, that is, from the
22nd of September to the 20th of March in each year, the
arc is turned downward, or ferard the plates of the Transit,
while during the remainder of the year the arc is turned
Jrom the plates.

When the Solar Attachment is accurately adjusted and
its plates made perfectly horizontal, the latitude of the
place and the declination of the sun for the given day and
hour being also set off on their respective arcs, and the
instrument set approximately north by the magnetic needle,
the dmage of the sun cannot be brought between e equalorial
fines until the polar axis is placed in the plane of Ve meridian

DECLINATION.
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af fhe place, or in a position paralfel with the axis of the
carth, The slightest deviation from this pesition will cause
the image to pass above or below the lines, and thus dis-
cover the error,

From the position of the sun in the solar system we thus
abtain a direction abzolutely unchangeable, from which to
run lines and measure horizontal angles,

This simple principle is not only the basis of the con-
struction of solar instruments, but it is the only cause of
their superiority over instruments having the ordinary mag-
netic needle. For in an instrument having a magnetic
needle, the accuracy of the horizontal angles indicated, and
therefore of all the observations made, depends upon the
delicacy of the needle and the constancy with which it
assumes a certain direction, called the magnetic meridian,

The principal causes of error in the needle, briefly stated,
are the dulling of the pivot and the resulting injury to the

ERAGR jeweled-center, the loss of polarity in the

IN NEEDLE. needle, the influence of local attraction,

and the effect of the sun’s rays producing the diurnal varia-

tion, From all these imperfectionz the solar instrument
is free,

The latitude of the place and the declination of the sun
being set off upon the respective arcs, we are able not only
to run the true meridian, or a due east and west course, but
also to set off horizontal angles with minuteness and accu-
racy from a direction which never changes and which is
unalfected by attraction of any kind.

ADVANTAGES OF THE SOLAR ATTACHMENT
From what has been already said, the intelligent Sur-
veyor will readily understand that the more perfect horizon
obtained by the use of the telescope level, and the use of a
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telescope in place of sights, render the new attachment more
accurate than the ordinary Solar Compass.

The attachment can also be added to the telescope of
any good Transit at a comparatively small cost, thus enabl-
ing the Surveyor to establish the true meridian, to determine
the correct latitude, and to obtain true time very nearly,

Its adaptation to the purposes of illustration and in-
struction in practical astronomy in colleges and schools
will occur to every teacher ; and it furnishes for the Gov-
ernment Surveyor a long-sought and much-needed instru-
ment in many respects superior to the Solar Compass
formerly used.

In experiments made by us, an error of one-quarter of
a minute in the direction of the true meridian, or in lati-
tude, could be easily detected by observing the sun's image
by a magnifier ; and we feel confident that any one who
uses the Solar Attachment will be surprised and delighted
with its work. When not in use it should be removed from
the telescope and packed in the instrument case, and the
thin sheath put on the polar axis and kept in its place by
the screw and washer of the socket,

The weight of the Solar Attachment is but little more
than ten ounces, and is so distributed as not to disturh the
counterpoise of the instrument, thus obviating the objec-
tion which has hitherto prevented the successful nse of the
telescope with the solar apparatus,

It is evident that all Transits to which the Solar Attach-
ment is to be applied should have a horizontal Iimb and
verniers, and should be furnished with a level on telescope,
clamp and tangent to telescope axis, and vertical arc and
vernier, They should also have a movable compass-circle
to set off the variation of the needle, and be leveled by
leveling-screws and parallel plates.
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It will be understood that Transits of any kind which
are 1o be Ofted with the Solar Attachment must be in
perfect order, especially in respect to the sockets, before
correct work can be done,

O RUN LINES WiTH THE S0FAR ATTACHMENT.

Having set off the latitude of the place on the vertical
arc, and the declination for the given day and hour as com-
puted from the tables in the Solar Ephemeris, the instru-
ment being also carefully leveled by the telescope bubble,
set the horizontal limb at zero and clamp the plates, loosen
the lower screw so that the Transit moves easily upon its
lower socket, set the instrument approximately north and
south, with the object-glass end of the telescope towards
the north, turn the proper solar lens to the sun, and, with
one hand on the plates and the other on the revolving arm,
move them from side to side until the sun's image is brought
between the equatorial lines on the silver plate,

The lower clamp of the nstrument should now be
fastened, and any further lateral movement be made by the
tangent screw of the leveling-head. The necessary allow-
ance being made for refraction, the telescope will be in the
true meridian, and being unclamped may be used like the
sights of the ordinary Solar Compass, but with far greater
accuracy and satisfaction in establishing meridian lines
When the upper or vernier plate is unclamped from the
limb, an angle read by the verniers is an angle from the
meridian; and thus parallels of latitude or any other angles
from the true meridian may be established as with the
Solar Compass, :

The bearing of the needle, when the telescope is on the
meridian, will also give the variation of the needle at the
peant of observation,
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If the instrument, as in our Surveyors' Transits, has a
movable compass-circle, the variation of the needle can he
set off to single minutes, the needle kept at zero, or * with
the sun,” and thus lines be run by the needle alone when
the sun is obscured.

o USE THE SOLAR.

Before this instrument can be used at any given place,
it is necessary to set off upon its arcs both the declination
of the sun as affected by its refraction for the given day
and hour, and the latitude of the place where the observa-
tion is made.

The declination of the sun given in the Ephemeris, or
SETTING ofFf MNautical Almanac, from year to year, is
DECLINATION. caleulated for apparent noon at Green-

wich, England,

To determine it for any other hour at a place in the
United States, reference must -be had, not only to the
difference of time arising from the difference of longitude,
but also to the change of declination during that time,

The longitude of the place, and therefore its difference
in time, if not given directly in the tables of the Ephemeris,
can be ascertained very nearly by reference to that of other
places given which are situated on, or very nearly on, the
same meridian.

It is the practice of Surveyors in states east of the Mis-
sissippi to allow a difference of six hours for the difference
in longitude, calling the declination given in the Ephemeris
for 12 M. that of G A. M. at the place of ohservation,

Beyond the meridian of Santa Fé, the allowance would
be about seven hours; and in California, Oregon and
Washington about eight hours,
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Having thus the difference of time, we very readily
obtain the declination for a certain hour in the morning,
which would be earlier or later as the longitude was greater
or less, and the same as that of apparent noon at Green-
wich on the given day. Thus, suppose the observation
made at a place five hours later than Greenwich, then the
declination given in the Ephemeris for the given day at
noon, affected by the refraction, would be the declination
at the place of observation for ¥ A, M. ; this gives us the
starting-point.

To obtain the declination for the other hours of the
day, take from the Ephemeris the declination for apparent
noon of the given day, and, as the declination is increasing
or decreasing, add to, or subtract from, the declination of
the first hour the difference for one hour as given in the
Ephemeris, which will give, when affected by the refraction,
the declination for the succeeding hour; and proceed thus
in making a table of declination for every hour of the day.

With a Transit having both horizontal and vertical

DIRECT limbs, direct observations of the sun may
OBSERVATION. he taken; the image of the sun being
observed through the darkener of the diagonal prism.

If desired, we will furnish, at a cost of $5.00, a simple
solar screen arranged to clamp to the evepiece end of the
telescope, and detachable at will, On
this screen the image of the sun and
cross-wires can readily be observed, a greater movement
being given to the eyepiece of the telescope.

The formula used in reducing direct observations of the
sun is sine ® 14 rz==“'""'h':+r5:_lfl_i?: L£etitd) ip which a e
REDUCTION- Sun's azimulh or buu-ri'ng, £ = zenith distance

FORMULA.  or 90 altitude corrected for refraction, 4=
declination of sun for time and place, /= latitude of place.

SOLAR SCREEM.
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. EXAMPLE: At Troy, N. Y., March st 1897, the sun's
image was bisected by cross-wires and readings taken on both
horizontal and vertical limbs., Three observations were taken
obtaining an accurate average as follows: altitude 30° 15",
azimuth 145° 30°.  Thus, & = 90° — (altitude 30° 15" — re-
fraction 17 40°) = 59° 46" 407" ; /—42° 44'; F—4° 30"
307 ¥ (z41—d)=49°00"; % (54 /4 d)=053° 35°
40". Solving these values we find @ — 114® 29° 30", This
added to azimuth = 259° 59’ 30", Set the horizontal limb
on this reading and the telescope will be in the meridian.

REFRACTION IN DECLINATION,

The Table of Refractions on pages 72-74 is calculated
for latitudes between 15 and G0° at intervals of 2%4°, that
being as near as is required.

The declination ranges from 0° to 20% hoth north and
south, the 4 declinations being north and the — south,
and is given for every &7, that being sufficiently near for all
practical purposes. The hour angle in the first column in-
dicates the distance of the sun from the meridian in hours,
the refraction given for 0 hours being that which aflects
the observed declination of the sun when on the meridian,
commonly known as meridional refraction; the refraction
for the hour just before or after noon is so nearly that of
the meridian that it may be called and allowed as the same.

When the table is used, it must be borne in mind that
when the declination is north, or 4- in the table, the refrac-
tion 15 to be added ; when the declination is south, or —,
the refraction must be subtracted. It will be noticed that
the refraction in south, or —, declination increazes very
rapidly as the sun nears the horizon, showing that observa-
tions should not be taken with the sun when south of the
equator, less than one hour from the horizon,
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A TARLE OF MEAN REFRACTIONS IN
DECLINATION.
To apply on the declination arc of Solar Attachment of
cither Compasses or Transits,
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=3
[ ]

Y COMPUTE THE DECLINATION,

Suppose it was required to obtain the declination for
the different hours of April 16, 1895, at Troy, N. Y,

The longitude in time is four hours, ifty-four minutes
and forty seconds, or practically five hours; so that the
declination given in the Ephemeris for apparent noon of
that day at Greenwich would be that of ¥ A. M. at Troy.

Declination at Greenwich at noon of April 16, 1895,
N. 107 ¥’ 56"°.5

N. 10° 7 56,54 Refr, 5 s, 1' 68"=10° ¥ 54"—Dec. T A. M Troy.
wld hr. dif. 6372
100 8407 T4 ¢ 46 1 11P—10° WP o= ¢ § &
5302
C10e oy
B2
We L0 367 14 2o B =100 117 157+ 10}
5302
lﬂ“ll’:&tl”.:&} LU B B =107 12" L= 1]
B3N 2
109 120 227 5 o6 0 s BGM=107 12 BR— w12 M.
par g
10918 16774 * 1 %  367=10°13 61%= = 1P M,
632
10014 08704 = 2 a0r=10° 14 477=
53" 2
0P 16 02714 % 8 ¢ B2=]09 15 Gdfe w0 3w
53 2
10015 557 34 « 4
53 2
100 16° 48" 64« b
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Apain, suppose it was desired to obtain the corrected
declination for the different hours of October 16, 1895, at
Troy, K. Y.

The difference in time being nearly five hours, and the
declination at Greenwich, noon, 8% 33" 537.6, that declina-
tion affected by the refraction would give the true declina-
tion for ¥ A, M. at Troy ; the latitude being nearly 42° 30",
The declination being now south, the refraction is to be
subtracted, but the hourly difference is to be added because
the declination is increasing, as in the first example ; thus :

5. B° 53 AR G—Refr. 5 hes, W 247=87 44' 30" =Dec. T A. M. Troy,
add hr. dif. 5573
BO GHARTI— s 24RO G (0 ¢ §  w
ha''
8O B 4472 o
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BO S0P 25 4— o 1w U I4—BRE¥ 11— w 1 P BL
56,3
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1 149 =5° 5" 217"= ¢ 1] s

1147 B0 BT 16" ¢f 12 M.
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We believe it will be found that the use of the table ag
illustrated above will not only relieve the Surveyor of the
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perplexity hitherto attending the subject of refractions, but
will also enable him to secure more accurate results than
were possible by the methods usually given,

The calculation of the declination for the different
hours of the day should, of course, be made and noted
before the Surveyor begins his work, that he may lay off
the change from hour to hour, from a table prepared as
above described,

o FIND THE LATITUDE.

First, level the instrument very carefully, using, as
before, the level of the telescope until the bubble will
remain in the middle during a complete revolution of the
instrument, the tangent movement of the telescope being
used in connection with the leveling-screws of the parallel
plates, and the axis of the telescope being firmly clamped.

Next, clamp the vertical arc, so that ils zero and the
zero of its vernier coincide as near as may be, and then
bring them into exact line by the tangent screw of the
vernier,

Then, having the declination of the sun for 12 o'clock of
the given day as affected by the meridional refraction care-
fully set off upon the declination arc, note also the equa-
tion of time; and fifteen or twenty minutes before noon,
the telescope being directed to the north and the object-
glass end lowered until, by moving the instrument upon its
spindle and the declination arc from side to side, the sun’s
image is brought nearly into position between the equatorial
lines. Now bring the declination arc directly in line with
the telescope, clamp the axis, and with the tangent screw of
the telescope axis bring the image precisely between the lines
and keep it there with the tangent screw, raising it as long
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as it runs below the lower equatorial line, or, in other wards,
as long as the sun continues to rise in the heavens,

When the sun reaches the meridian the image will
remain stationary in altitude for an instant, and will then
begin to rise on the plate,

The moment the image ceases to run below is, of course,
apparent noon, when the index of the hour arc should indi-
cate XII., and the latitude be determined by the reading of
the vertical arc.

The angle through which the polar axis has moved in
the operation just described is measured from the zenith
instead of the horizon as in the Solar Compass, so that
the angle read on the vertical limb is the complement of
the latitude.

ADVANTAGES QF THE SOLAR.

The latitude itsell is readily found by subtracting this
angle from #0% ; thus at Troy the reading of the limb being
found as above directed to be 47 16%, the latitude will be
DO — 477 167 s 427 44", The latitude may also be read
direct by referring to the inner row of fizures on the arce,
beginning with 90 in the middle and reading to 10 on either
side,

FIME FOR USING THE SOLAR.

The Solar, like the ordinary instrument, can be used at
all seasons of the year, the most favorable time being, of
course, in the summer, when the declination i= north and
the days are long and more generally fair. It is best not
to take the sun at morning and evening when it is within
half an hour of the horizon, nor at noon, as we have before
stated, for about the same interval before and after it passes
the meridian.
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ADVANTAGES OF THE SOLAR IN SURIEVING.

While the Solar is indispensable in the surveys of public
lands, it also possesses important advantages over the mag-
netic needle Compass when used in the ordinary surveys of
farms, and similar work. For not only can lines be run and
angles be measured without regard to the diurnal variation
or the effect of local attraction, but the bearings being
taken from the true meridian will remain unchanged for all
time.

In favorable weather surveys can be made more rapidly
with it than with the ordinary needle-instrument ; there
being no time consumed in waiting for the needle to settle,
or in avoiding the errors of local attraction,

When the sun is obscured the lines may be run by the
needle alone, it being always kept with the sun, or at 0 on
its arc, thus indicating the direction of the true meridian,
The sun, however, must ever be regarded as the most
reliable guide, and should, if possible, be taken at every
station,

PATENT LATITUDE-LEI'EL,

This attachment, shown in the cut on page 31, is used
for recovering the latitude on a Solar Transit without
referring to the vertical arc; and generally for setting the
telescope at any desired angle in running grades and
similar work.

It consists of a level connected by a short conical
socket with the end of the telescope axis, to which it is
clamped by a milled head screw, and made adjustable by a
tangent screw and spring on the enlarged end of the tube.
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When the clamp-screw is released the level turns vertically
upon the axis, and can thus be set at any angle with the
telescape, the final adjustment being made by the tangent
SCTEW.

The latitude being set off upon the vertical arc as
usual, the level is clamped and brought into the middle as
above described,

The telescope may then be released and used in running
lines, until it is desired to recover the latitude again; this
is easily and accurately done by the level alone without
referring to the vertical arc.

Its use in running any desired grade is readily under-
stood,

We make ne additional charge for this attachment when
furnished with a new solar instrument ; when added to our
old Solar Transits the cost will be $6.00,

R M. JONES' PATENT LATITUDE ARC

In this attachment the usval vertical arc is omitted, and
replaced by a double latitude arc attached to the under
side of the telescope, as shown on page 1. The smaller
arc having its center directly under the cross-bar of the
telescope, has an arm with vernier reading the arc to single
minutes, and carries also a level-tube open at both top and
bottom, with a divided scale over each opening, in order to
reai the level accurately.

In obtaining latitudes with this attachment, the declina-
tion being set off as usunal, the level-bubble should he
brought into the middle of its scale when the sun is on the
meridian,

The reading of the smaller arc then gives the latitude
of the place, and in all further observations of the latitude
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Mo. 31.

Light Mountain Solar Transi, with ]-'.Lrlmt.' Patent Latitude Arc, and reversible lewe
ubible,
Price ar shown, incleding extension tripod, 3500060,
Mook — The stamdards, vernier vpenings and tangent movements are now made as
shown on page 51,
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reference is made to the level rather than to the divisions,
the level being easily brought into the middle of the scale
This enables the Surveyor to recover the latitude more
rapidly than with the ordinary vertical arc.

Minute changes, as long lines are run either north or
south, may be computed and set off on the larger are,
which reads by its vernier to ten seconds of a degree.

The solar apparatus can also be used when the telescope
is revolved and the apparatus brought below it, the latitude
being now ascertained by reference to the other side of the
level with its divided scale.

But one test of the adjustment of this attachment is
required :—that both arcs should read zero when the
telescope is made horizontal by its long level, and the
smaller level of the arc below is also brought to the middle
of its scale,

If not correct, they may be adjusted by loosening the
screws by which each arc is confined, and moving the arcs
until the zeros of both are in coincidence with the zeros of
their verniers, care being taken to set the screws firmly
again.

I'RICES.
Jrorrs' Patent Latitude Arc, with reversible level-bubble.......... $ 78.00

When furnished with a new Transit of our make in place of the
ordinary verical are, the Jowes' Patent Latitede Arc, with re-

versible level-bullile, increnses the cost of the instrument...... 55,00
Thus: The Light Mountain Transit, with Fatent Solay Arach-
ment and Jones" Patent Latitude Arc, costs..ee 300,00

TO ADJUST THE SOLAR ATFTACHMENT.

The declination arm is first detached by removing the
soLar LENSEs Clamp and tangent screws and the center

AND LINES.  with its small screws, by which the arm is
attached to the arc,
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The adjuster, which is a short bar furnished with every
instrument, is then substituted for the declination arm, the
center screwed into its place at one end, and the clamp-
screw into the other, being inserted through the hole left by
the removal of the tangent serew, thus securing the adjuster
firmly to the arc,

The declination arm is then placed on the adjuster, one
end is turned to the sun, and brought into such a position
that the image of the sun is brought precisely between the
equatorial lines on the opposite plate,

Carefully turn the arm over, until it rests upon the
adjuster by the opposite faces of the rectangular hlocks,
and again observe the sun’s image. If it remains be-
tween the lines as before, the arm is in adjustment. If
not, loosen the three small screws which hold it to the
arm, and move the silver plate under their heads until
.one-half the error in the position of the sun's image is
removed,

Bring the image again between the lines, and repeat the
operation as above on both ends of the arm, until the image
will remain between the lines of the plate in both positions
of the arm, when it will be in proper adjustment, and the
arm may be replaced in its former position on the attach-
ment, This adjustment is very rarely needed in our instru-
ments, the lenses being cemented in their cells and the
plates securely fastened,

To adjust the Vernier of the Declination Arc: Set
pEcLINATION the vernier at zero, and then raise or

ARC. lower the telescope until the sun's image
appears exactly between the equatorial lines.

Having the telescope axis clamped, carefully revolve
the arm until the image appears on the other plate. If
precisely between the lines, the adjustment is complete ;
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if not, move the declination arm by its tangent screw until
the image will come precisely Letween the lines on the
two opposite plates; clamp the arm and remove the mdex
error by lonsening two screws-that fasten the vernier: place
the zeros of the vernier and limb in exact coincidence,
tighten the screws, and the adjustment is complete.

To adjust the Polar Axis;  First, level the instrument
carefully by the long level of the telescope, using in the
operation the tangent movement of the tele-
scope axis in connection with the leveling-
screws of the parallel plates, until the bubble will appear
in the middle during a complete revolution of the instru-
ment upon its axis.

Place the solar apparatus upon the axis and see that it
moves easily around it; bring the declination arm in the

FOLAR ANIS.

Mo, 186,

STRIDING OR ADJUSTING-LEVEL,
same vertical plane with the telescope, place the Adjusting-
Level, No. 196, upon the top of the rectangular blocks, and
bring the bubble of the level into the middle by the tang-
ent screw of the declination are,

Then turn the arc half-way around, bringing it again
parallel with the telescope, and note the position of the
level, If in the middle, the polar axis is vertical in that
direction; if not in the middle, correct one-half of the error
by the capstan-head adjusting-screws under the base of the
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polar axis, moving each screw of the pair the same amount,
but in an opposite direction. Bring the level to the middle
again by the tangent screw of the declination are, and
repeat the operation as before, until the hubble will remain
in the middle when the adjusting-level is reversed.

Pursue the same course in adjusting the arc o the sec-
ond position, or over the telescope axis, and wheu com-
pleted the level will remain in the middle during an entire
revolution of the arc, showing that the polar axis is at
right angles with the level under the telescope, or truly
vertical,

Care should be taken that the level under the telescope is
kept in the middle, and the capstan-screws brought to a
firm bearing.

The Adjusting-Level in the operation just described is
supposed to be itself in adjustment ; but if not, it can be
easily corrected by the screw shown at one end, when re-
versed upon a plane surface, exactly as a mason's level is
adjusted.

As this is by far the most delicate and important adjust-
ment of the Solar Attachment, it should be made with the
greatest care, the bubble kept perfectly in the middle and
frequently inspected in the course of the adjustment.

To adjust the Hour-Arc: Whenever the instrument i
set in the meridian, as will be hereafter described, the index
of the hour-are should read apparent time,
If not, loosen the two fat head screws on
the top of the hour-circle, and with the hand turn the circle
around until it does, fasten the screws again, and the
adjustment will be complete.

To obtain mean fime, the correction of the equation for
the given day, as found in the Nautical Almanac, should

always be applied.

HOUR-ARC.
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E DEFINE, in the few pages following, the terms

employed in the use and adjustment of the solar

apparatus, as being of service to one not familiar with
solar instruments.

The Sun is the center of the solar system,
remaining constantly fised in  its position,
although, for the sake of convenience, often spoken of as
in motion around the earth.

The Earth makes a complete revolution
around the sun in three hundred and sixty-five
days, five hours, forty-eight minutes and forty-six seconds.

It also rotates about an imaginary line passing through
its center, and termed its axis, once in twenty-four hours,
turning from west to east,

The Poles are the extremities of the axis; that in our
own  hemisphere, known as the north pole, if
produced indefinitely toward the concave sur-
face of the heavens, would reach a point situated near the
polar star, and called the north pole of the heavens.

The Equator is an imaginary line
passing around the earth, equi-distant
from the poles, and in a plane at right angles with the axis,

If the plane of the equator be produced to the heavens,
it forms what is termed the equator of the heavens,

The Orbit of the earth is the path in which it moves
in making its yearly revolution. If the
plane of this orbit were produced to the
heavens, it would form the ecliptic, or the sun's apparent
path in the heavens,

SUN.

EARTH.

FOLES

EQUATOR.

ORBIT.

il
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The earth’s axis is inclined to its orbit at an angle of
about 23% 23," making an angle between the earth’s orbit
and its equator, or between the celestial equator and the
ecliptic, of the same amount.

The Equinoxes are the two points in
which the echptic and the celestal
equator intersect one another,

EQUINOXES.

The Declination of the Sun is its angular «istance®
north or south of the celestial equator ; when the sun is
DECLINATION At the equinoxes, that is, about the st of

OF SUN. March and the 21st of September of each
year, his declination is 0, or he is said to be on the
equator ; from these points his declination increases from
day to day, and from hour to hour, until on the 21st of
June and the 21st of December he is 23° 28" distant from
the equator.

It is the declination which causes the sun to appear s0
much higher in summer than in winter, his altitude in the
heavens being in fact 46° 54" more on the 21st of June
than it is on the 21st of December.

The Horizon of a place is the surface which is defined
by a plane supposed to pass through the place at right
angles with a vertical line, and to bound our
vision at the surface of the earth. The haori-
zon, or a horizontal surface, is determined by the surface
of any liquid when at rest, or by the spirit-levels of an
instrument.

HORIZON,

The Zenith of any place is the point directly
overhead, in a line at right angles with the
horizon.

The Meridian Circle of any place isa great
MERINIAN.. Gitle passing through the zenith of a place
and the poles of the earth.

ZENITH.
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The meridian, or true north and south line of any place,
is the line determined by the intersection of the plane of
the merichian circle with the plane of the horizon.
MERIDIAM The T'r{EI'itli.:.il'l. Altitude of thelsun is its
ALTITUDE. angular elevation above the horizon, when
passing the meridian of a place.

The Latitude of a place is its distance
north or south of the equator, measured on a
meridian. At the equator the latitude is 09, at the poles 0",

The Longitude of a place is its distance in degrees or
in time, east or west of a given place
taken as the starting-point or first merid-
jan ; it is measured on the equator or on any parallel of
latitude. :

In the Naatical Almanac, which is commonly used with
a solar instrument, the longitude of the principal places in
the United States is reckoned from Greenwich, England,
and expressed hoth in degrees and hours,

The #enith Distance of any heavenly body is its

zemite  angular distance north or south of the zenith

DISTANCE. of a place, measured when the body is on
the meridian.

Suppose a person to be on the equator at the time of an
equinox; the sun, when on the meridian, would be in the
zenith of the place, and the poles of the earth would lie in
the plane of his horizon

Disregarding, for the present, the declination of the
sun, let us suppose that the person travels toward the north
pole.  As he passes to the north, the sun will descend from
the zenith, and the pole will rise from the horizen in the
same proportion, until when he arrives at the north pole of
the carth the sun will have declined to the horizon, and the
pole of the heavens will have reached the zenith,

J.ATITU‘DE.

LOMNGITUDE.
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The altitude of the pole at any place, or the distance of
the sun from the zenith, would, in the case supposed, give
the observer the latitude of that place.

If we now take into account the sun's declination, it
will increase or diminish its meridian altitude, according as
it passes north or south of the equator; but the declination
of the sun at any time being known, its zenith distance,
and therefore the latitude of the place, can be readily
ascertained by an observation made when it 1s on the
meridian, It is by this method that we obtain the latitude
of any place by the Solar Compass.

A solar day is the interval of time between the de-
parture of the sun from the meridian of a place, and its
succeeding return to the same position. The
length of the solar day, by reason of the inclina-
tion of the earth’s axis, is constantly changing.

In order to have a uniform measure of time, we have

MEAN soLap Tecourse to what is termed a wean solar
DAY. daey, the length of which is equal to the
mean or average of all the solar days in a year.

The time thus given is called wmean &ne,
and is that to which clocks and watches are
adjusted for local time,

EQUATION OF The sun is sometimes faster and some-
TIME. times slower than the clock, the difference
being called the eguativn of tme.

The moment when the sun is on the meridian of any
place is called apparent noon, and this being ascertained,

appaReENT We can, by adding the equation of time
NOON. for the given day to, or subtracting from,
apparent noon, according as the sun is slow or fast,
obtain the time of mean nmows, by which to set the watch or

TIME,

MEAM TIME.

chronometer.
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As the earth makes a complete rotation upon its axis
once a day, every point on its surface must pass over three
oiererence or hundred and sixty degrees in twenty-

LONGITUDE, four hours, or fifteen degrees in one
hour, and so on in the same ratio.  And as the rotation is
from west to east, the sun would come to the meridian of
every place fifteen degrees west of Greenwich just one
hour later than the time given in the Ephemeris for
apparent noon at that place.

To an observer situated at Troy, N. Y., the longitude
of which is, in time, four hours, fifty-fowr minutes, forty
seconds, the sun would come to the meridian nearly five
hours later than at Greenwich, and thus when it was 12 M.
at that place, it would be but about 7 A. M. in Troy.

By reason of the increasing density of the atmosphere
from its upper regions to the earth’s surface, the rays of

light from the sun are bent out of their
course, 50 as to make his altitude appear
greater than is actually the case.

The amount of refraction varies according to the alti-
tude of the body observed; being 0 when it is in the
zenith, about one minute when midway from the zenith to
the horizon, and almost thirty-four minutes when in the
horizon.,

There is a continual change of the place of the sun’s
image between the equatorial lines (which are the only

EFFECT OF transit lines to be regarded in surveying
REFRACTION.  with the Solar), not only with the change
of latitude, but also with the change of the sun's declina-
tion from hour to hour, marked by the motion of the
revolving arm as it follows the sun in its daily revolution.

If the equatorial lines were always in the same vertical
plane with the sun, as would be the case at the equator at

REFRACTION,
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the time of the equinoxes, it is evident that refraction
would have no effect upon the position of the image be-
tween these lines, and therefore would not be of any
importance to the Surveyor.

But as we proceed farther north, and as the sun’s declin-
ation to the south increases, the refraction also increases,
and must now be taken into account,

Again, the angle which the equatorial lines make with
the horizon is continually changing, as the arm is made to
follow the motion of the sun during the course of a day.

Thus, in the morning and evening they are more or less
inclined to the horizon, while at noon they are exactly
parallel with it. And thus it follows that the excess af
refraction at morning and evening is in some measure
balanced by the fact that the position of the sun’s image
with reference to the equatorial lines is then less affected
by it, on account of the greater inclination of the lines to
the horizon.

The proper allowance to be made for refraction in set-
ting off the declination is explained fully on pages T1-T6.
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SOLAR COMPASS,
RAILROAD COMPASS.
VERNIER COMPASS.
PLAIN COMPASS.

COMPOUND BALL-SPINDLE.
LEVELING-ADOPTER.
LEVELING-HEAD.
TELESCOPIC SIGHT.



THE SOLAR COMPASS.

HIS instrument, so ingeniously contrived for readily

determining a true meridian, or north and south line,

was invented by WiLuiam A, Burr, of Michigan, and

patented by him in 1836, It came into general use in the

surveys of the U. S, public lands, the principal lines of

which are required to be run with reference to the true
meridian.

The invention long since became public property, and
for nearly forty years the Solar Compass has been manu-
factured by us, with improvements of our own which have
made it increasingly popular and efficient,

The arrangement of its sockets and plates is similar to
that of the Surveyors’ Transit as shown on page 34, except
that the sight-vanes are attached to the under plate or
limb, and this revolves around the upper or vernier plate
on which the solar apparatus is placed.

The limb is graduated to half degrees, is figured in two
rows as usual, and reads by the two opposite verniers to
single minutes.

The graduations of the limb and all other arcs of the Solar
Compass are made upon sterling silver.

THE SOLAR APPARATUS.

The solar apparatus is seen in the place of the needle,
and in fact operates as its substitute in the field,

It consists mainly of three arcs of circles, by which
can be set off the latitude of a place, the declination of
the sun, and the hour of the day.

5
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TO ADJUST THE SOLAR COMPASS.

The adjustments of this instrument with which the Sur-
veyor will need to be familiar are simple and few in number,
and will now be mentioned in order.

{1) To adjust the Levels: Proceed as directed in the
account of the other instruments we have described, by
bringing the bubbles into the middle of the tubes by the
leveling-screws of the tripod, and then reversing the in-
strument upon its spindle and raising or lowering the ends
of the tubes until the bubhbles will remain in the middle
during a complete revolution of the instrument,

(2} To adjust the Equatorial Lines and Solar Lenses :
Same as page 83,

(3) To adjust the Vernier of the Declination Arc:
Same as page 83.

(4) To adjust the Solar Apparatus to the Compass-
Sights :  First level the instrument, and with the clamp and
tangent screws set the main plate at ninety degrees by the
verniers and horizontal limb.  Then remove the clamp-screw,
and raise the latitude arc until the polar axis is by estimation
very nearly horizontal, and if necessary tighten the screws
an the pivots of the arc, so as to retain it in this position.

Fix the vermer of the declination arc at zero, and direct
the outside edges of the lens blocks to some distant and
well-marked object, and observe the same through the com-
pass sights. If the same object is seen by both observa-
tions, and the verniers read to ninety degrees on the limb,
the adjustment is complete ; if not, the correction must be
made by moving the compass-sights or changing the posi-
tion of the verniers,

It should be remarked that as the solar work is attached
permanently to the sockets, and this adjustment made by



SOLAR COANPASE : H

No. 210.

Price as shown, including leveling-screws and clamp and tangent to spindle, and
with tripod, $210.00,
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the maker, it will need no further attention at the hands of
the Surveyor except in case of serious accident,

The other adjustments are, of conrse, also made in the
process of finishing the instrument, and are liable to very
little derangement in the ordinary uwse of the Solar

Compass,
This instrument should always be used on a

tripod, with screws for ready and accurate level-
ing, and a tangent screw for directing it to any desired
poant,

For this purpose a leveling-head with tangent screw,
similar to those shown in the cut of the Surveyors” Transit,
is furnished with every instrument.

TRIPOD.

T RUN LINES WITH THE SOLAR COMFPASS.

Having set off in the manner described the latitude and
declination upon their respective arcs, the instrument being
also in adjustment, the Surveyor is ready to run lines by
the sun.

To do this, the instrument is set over the station and
carcfully leveled, the plates clamped at zero on the hori-
zontal limb, and the sights directed north and south, the
direction being approximately given, when unknown, by
the needle.

The solar lens is then turned to the sun, and, with one
hand on the instrument and the other on the revolving

TRUE arm, both are moved from side to side, until
Iutnlumu. the sun’s image is made to appear on the
silver plate. By carefully continuing this operation the
image may be brought prec isely between the equatorial
lines, The line of sights will indicate the true meridian,
and the observation may now be made and the flagman
be put in position.
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When a due east and west line is to be run, the verniers
of the horizontal limb are set at ninety degrees, and the
sun’s image kept between the lines, as before.

The Solar Compass being so constructed that when the
sun's image is in position the limb must be clamped at zero
in ordér to run a true meridian line, it will be evulent that
the bearing of any line from the meridian may be read by
the verniers of the limb precisely as in the ordinary mag-
netic needle Compass the bearing of lines is read from the
ends of the needle.

In running lines the magnetic needle is always kept
with the sun ; that is, the point of the needle is made to in-

USE OF dicate zero on the arc of the compass-box,
THE NEEDLE. by turning the tangent screw connected with
its arm on the opposite side of the plate. By this means
the lines can be run by the needle alone in case of the
temporary disappearance of the sun ; but, of course, in such
instances, the Survevor must be sure that there is no local
attraction. The variation of the needle, which is noted
at every station, is read off in degrees and minutes on the
arc, by the vernier on the arm of the needle-box,

In using the Compass, if the revolving arm be turned a
little to one side of its proper position, a false or reflected
image of the sun will appear on the
silver plate in nearly the same place
as that occupied by the true ome. It is caused by the re-
flection of the true image from the surface of the arm, and
is a fruitful source of error to the inexperienced Surveyor.
It ecan, however, be readily distinguished from the real
image by being much less bright, and not so clearly
defined.

When the bearings of lines, such as the course of a
stream or the boundaries of a forest, are not desired with

FALSE IMAGE.
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the certainty given by the verniers and the horizontal limb,
a rongh approximation of the angle which they make
APPROXIMATE With the true meridian is obtained by
BEARINGS.  the divisions on the outside of the
circular plate, In this operation, a pencil or thin straight-
edge of any kind is held perpendicularly against the
circular edge of the plate, and moved around until it is
in range with the eye, the brass center-pin, and the object
obsetved. The bearing of the line is then read off at the
point where the pencil is placed.

SUPERIORITY QF OUR S50LAR COMPASSES.

The Solar Compass as first made, though planned with
great ingenuity in its general arrangement, was still ex-
tremely rude in its mechanical details and adjustments,

The points in which we claim the superiority of our
Solar Compass over any other manufactured, and by means
of which the defects just mentioned are entirely removed,
are partially shown in the various cuts already given, and
will now be stated in detail,

L A motion of the horizontal plates entirely free from friction, com-
bined with perfect rigidity

2. A clamp and tangent movement to the divided limb, as shown
uruler the plate,

4. A tangent movement with elamp to the declination are,

4. A tangent movement with clamp to the latitude arc.

A A tangent moverment for the whole instrument about its sacker.

6. Tnereased facility of adjustment, and therefore an important saving
of time.

The Solar Compass with leveling - head,
but  without tripod, weighs about fifteen
pounds.

WEIGHT.
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HE ordinary Compass is used in surveys where great
accuracy is not required, and where land is abundant
and cheap. It is very difficult, however, to measure hori-
zontal angles accurately and minutely by the needle alone ;
and in some localities, needle-instruments are considered
s untrustworthy that Land Swrvevors are (orbidden
to use an instrument unless it is capable of taking angles
independently of the needle.

To meet the demand for more accurate work than can
be done with the ordinary Compass, the Kailroad Compass

pLaTEs  has been devised. This instrument is a Com-

AND LimB. passof the highest grade, with a graduated limh
and verniers like those of the Transit. It has, as shown
on page 100, the main plate, levels, sights and needle of the
ordinary instrument, and in addition, underneath the main
plate, a graduated circle or limb by which horizontal angles
to single minutes can be taken independently of the needle.

The arrangement of the sockets is like that of the Sur-
veyors’ Transit with two verniers to limb,
and the plates can be separated and replaced
in the same manner.

The sockets upon which the plates of this instrument turn
are long and well-fitted, and the movement of the vernier
plate around the limb is almost entirely free from friction,

The verniers are attached to the under surface of the
main plate at an angle of thirty degrees with
the line of sights, the openings through which
they are seen being covered with glass to protect the
graduations from dust and moisture.

]

SOCKETS.

VERNIERS.
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Railroad Compass, with two werniers to limb, 5% dnch meodlo and staflf mountings.
Frice, 870,00,
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The connection between the two plates is made by a
clamp and tangent movement with opposing spring shown
at #, by which they can be clamped together and released
at will, or moved slowly around each other as may be
desired in the use of the Compass.

The needle-lifting screw is shown at #, on the left of the
plate. On the right of the Compass-circle is seen the head
of a pinion working into a rack fixed to the edge of the
compass-circle, thus enabling the Surveyor to move the
compass-cirele about its center in setting off the variation
of the needle, as in the case of the Vernier Compass,

The variation is read to single minutes by a vernier
and graduated arc, partially shown in the cut.

At ¢ is shown a clamp-screw, by which the circle is
securely fixed when moved to the proper position,

TO USE THE RASLROAD COMPASNS

It can be set upon the common ball-spindle, or still
better, upon the tangent ball, placed either in a staff socket,
a compass tripod, or the leveling-adopter and tripod as
shown on page 118

We have also adapted to many of these instruments the
leveling tripod with a clamp and tangent movement, and
this is preferable to any other support,

To take Horizontal Angles: Ifirst level the plate and
set the limb at zero, fix the sights upon one of the objects

HorizonTaL Selected, and clamping the whaole instru-

ANGLES. ment to the spindle, unclamp the vernier
plate and turn it with the hand until the sights are
brought nearly upon the second object; then clamp to
the limb, and with the tangent screw fix them precisely
upon it.
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The number of degrees and minutes read off by the
vernier will give the angle between the two objects taken
from the center of the instrument,

It will be understood that horizontal angles can be
taken in any position of the verniers with reference to the
zero point of the limb ; we have given that above as being
the usual method, and liable to the fewest errors.

Where great accuracy is required, it is advisable, in this
and other instruments which have two verniers, to obtain
the readings of the limb from both, add the two together
and halve their sum : the result will bhe the mean of the
two readings, and the true angle between the points
ohserved.

Such a course is especially necessary when the read-
ings of the verniers essentially disagree, as may sometime
happen when the instrument has been injured by an
accident,

In taking horizontal angles as just described, the mag-
netic bearings of the two objects are often noted, and thus
USE oF THE W0 separate readings of the same angle,

NEEDLE.  one by the limb and the other by the needle,
are obtained, to be used as checks upon each other to pre-
vent mistakes,

To turn off the variation of the needle: Having
leveled the instrument, set the limb at zero and place the

macneTic  Sights upon the old line, note the reading

VARIATION. of the needle, and make it agree with that
given in the field-notes of the former survey by turning the
compass-circle about its center by the pinion-head.

Now clamp the compass-circle by the clamp-screw, and
the number of degrees or minutes passed over by the
vernier of the compass-circle will be the change of variation
in the interval between the two surveys,
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To survey with this instrument, the operator should
turn the south end of the compass towards his person,
using THE @nd having brought the zeros of the limb
compass. and vernier plate in line, clamp them, and
proceed as directed in our account of the Vernier Compass,

The Telescopic Sight, as hereafter described, is often
used with the Railroad Compass with excellent results,

It will be understood that lines can be run and angles
measured by the graduated limb and verniers, independently
of the needle ; and in places where local attraction is mani-
fested this is very desirable.

The accuracy and minuteness of horizontal angles indi-
cated by this instrument, together with its perfect adapta-
tion to all the purposes for which the Vernier Compass can
be used, have brought it into use in many localities where
land is so valuable as to require more careful surveys than
are practicable with a needle-instrument.

Size and Weight of the Ralroad Compass with two
Verniers: We make two sizes of this instrument, viz.:

s1ze anp With five and five and one-half-inch needles;
WEIGHT. the smaller size, including the brass head of
the staff, weighs thirteen pounds, and the instrument with
five and one-half-inch needle weighs about fourteen pounds.

RASLROAD COMPASS, ONE VERNIER TO LIMA.

This instrument is essentially like that already described,
but of somewhat simpler construction in its sockets ; and,
though offered at a price materially lower than the other,
it is in every way accurate and reliable.

Size and Weight of the Railroad Compass with one
vernier - We make but one size of this instrument, with
five and one-half-inch needle, which weighs about thirtecn
pounds,
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HIS instrument, shown on page 106, has its compass-

circle, to which is attached a wvernier, movable about
its center a short distance in either direction, enabling the
Surveyor to set the zeros of the circle at any required
angle with the line of sights. The number of degrees
contained in this angle {or the variation of the needle),
is read off by the vernier.

The Compass-Circle in this, as in all our instruments, is
graduated to half degrees on its upper surface, the who'e
degree marks being also cut down
on the inside circumference, and is
figured from 0 to 90 on each side of the middle or line of
zeros, The circle and face of the Compass are silvered,
The movement of the circle is effected either by a tangent
screw as shown in the cut, or by a concealed rack and
pinion, the head of which projects from the under side of
the main compass-plate.  When the variation is set off as
described, the circle is fastened in its position by a clamping
nut underneath the main plate.

The Compass is usually fitted to a spindle made slightly
conical, and having on its lower end a ball turned perfectly
spherical, and confined in a socket
by a pressure so light that the ball
can be moved in any direction in leveling the Compass,
‘The ball is placed either in the brass head of the staff, or,
better, in the compass tripod seen in the cut of the Vernier
Transit on page 47,

A leveling-adopter, shown on page 118, is also often
used for more convenient leveling of the Compass.

104

COMPASS-CIRCLE.

BALL-SPINDLE.



FERNIER COMPASS, 105

The Staff Mountings consist of the brass head already
mentioned, and a pointed steel shoe. The staff, to which
STAFF the mountings should be securely fas-
MOUNTINGS. tened, is procured from any wheelwright,
or selected by the Surveyor himself from a sapling of the
forest,

The Spirit-Levels are placed at right angles with each
other so as to level the plate in all direc-
tions, and are balanced upon a pivot under
the middle of the tube, so as to be adjustable by a com-
maon screw-driver,

The Sights, or sight-vanes, have fine slits cut through
nearly their whole length, terminated at intervals by circu-
lar apertures, through which the object
sighted upon is more readily found,  Some-
times a fine horse-hair or wire is substituted for half the
slit, and placed alternately with it on opposite sights.

The Telescopic Sight is often supplied with the Vernier
Compass, and its adjustments and use are described on
pages 120-1324,

The right and left edges of the sights of our Compasses
have respectively an eyepiece and a series of graduations, by
which angles of elevation and depres-
sion, for a range of about twenty degrees
each way, can be taken with considerable accuracy.

This arrangement is very properly called a tangent
scale, the graduated edges of the north sight being tangents
to segments of circles having their centers at the eyepieces,
and their points of contact with the tangent lines at the
zero graduations of the scale.

The cut shows the eyepiece and graduations for angles
of elevation ; those for angles of depression, not shown in
this cut, are seen in the cut of the Plain Compass,

LEVELS.

SIGHTS.

TANGENT SCALE.
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Yernier Compazs, feinch needle, with staff mountings
FPrice, 841,00,
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In the side of the hollow eylinder, or socket of the
Compass, which fits to the ball-spindle,
is a screw by which the instrument may
be clamped to the spindle in any position.

Besides the clamp-screw, there is fitted 1o the sockets
of our Compasses a little spring-catch,

CLAMP-SCREW.

SPRING-CATCH. . g .
which, as soon as the instrument i5 set

upon its spindle, slips into a groove, and thus removes all
danger of the instrument falling off the spindle while being
carried.

There is underneath the main plate a needle-lifting screw
which, by moving a concealed spring,
raises the needle from the pivot and thuos
prevents the blunting of the point in transportation.

When the Compass is not in use, it is the practice of
many Surveyors to let down the needle upon the point of
the center-pin and let it assume its position in the magnetic
meridian, so as to retain its polarity,  We would advise
that after the needle has settled it should he raised against
the glass, in order not to dull the point of the center-pin,

A small dial-plate, having an index turned by a milled
head underneath, is used with this and other
Compasses to keep tally in chaining, The
dial is figured from 0 to 16, the index being moved one
notch for every chain run.

A hrass cover is fitted over the glass of
the Compass, and serves to protect it from
accident, as well as to prevent electric disturbance,

The superiority of the Vernier over the Plain Compass

UsSE oF  consists in its adaptation to retracing the
THE VERNIER. lines of an old survey, and to the surveys
of the U. 8. public lands, where the lines are based on a
true meridian,

MEEDLE-LIFTER.

OUTKEEPER.

BRASS COVER.
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It is well known that the magnetic needle in almost all
parts of the United States points more or less to the east
vARIATION oF ©f west of a true meridian, or north and
THE MEEDLE. gouth line. This deviation, which is
called the rariation of the needle, is not constant, but increases
or decreases to a very sensible amount in a series of
VELTS,

Thus at Troy, N. Y., a line bearing in 1871, N. 31° W,
would, in 1307, with the same needle, have a bearing of
about N, 32 31" W, the needle having thus in that interval
traveled nearly 1% 31 to the west.

For this reason, in running over the lines of a farm from
field-notes of some years' standing, the Surveyor is obliged
to make an allowance, both perplexing and uncertain, in
the bearing of every line. To avoid this difficulty the
vernicr was devised,

The Vernier is graduated on its edge into
thirty equal parts, and figured in two series on
each side of the middle line.

In the same plane with the vernier is an arc or limb,
fixed to the main plate of the Compass, and gradoated to
hall degrees.

Each graduation of the vernier is one minute shorter
than a single graduation of the limb.

The surfaces of both vernier and limb are silvered.

In reading the vernier, if it is moved to the right, count
the minutes from its zero point to the right and orice versa.

TO READ Proceed thus until a graduation on the
THE VERNIER. vernier is found exactly in line with
another on the limb, and the lower row of figures on the
vernier will give the number of minutes passed over.
When the vernier is moved more than fifteen minutes to
either side, the number of additional minutes up to thirty,

VERNIER.
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or one-half degree of the limb, is given by the upper row
of figures on the opposite side of the vernier.

To read beyond thirty, add the minutes given by the
vernier to that number, and the sum will he the correct
reading.

In all cases when the zero-point of the vernier passes
a whole degree of the limb, this must be added to the
minutes, in order to define the distance over which the
vernier has been moved,

It will be seen that the Surveyor having the Vernier

TO SET OFF Compass can, by moving the vernier to
THE VARIATION. either side, and with it, of course, the
compass-circle attached, set the Compass to any varia-
Lo,

He therefore places his instrument on some well-
defined line of the old survey, and turns the tangent
screw until the needle of his Compass indicates the same
bearing as that given in the field-notes of the original
SUTVEY.

Then, clamping the wvernier, he can run all the other
lines from the old field-notes without further altera-
tion.

The reading of the vernier on the limb in such a case
would show the change of variation of the two different
periods.

The variation of the needle at any place being known,
a true meridian, or north and south line, may be run by
moving the vernier to either side, as the variation is east
or west, until the arc passed over on the limb is equal to
the angle of variation, and then turning the Compass until
the needle is made to cut the zeros on the graduated circle,
The line of sights will then give the direction of the true
meridian of the place.
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Such a change in the position of the vernier is neces-
sary in surveying the U. 5. public lands, which surveys are
always run from the troe meridian,

The line of no declination, or variation, as it is called,
wr the line upon which the needle will indicate a true north
LINE oF no and south direction, is situated in the United
VARIATION, Siates nearly in an imaginary line drawn
from Sault Ste, Marie, Michigan, to Charleston, South
Carolina. A compass-needle, therefore, placed east of
this line, has a variation to the west, and when placed
west of the line the variation is to the east; and in both
cases it increases as the needle is carried farther from the
line of no variation.

Thus, in Minnesota, the variation is from eight to
eleven degrees to the east, while in Maine it is from ffteen
to nineteen degrees to the west. At Troy, in the present
year, 1807, the variation is about 10% 7" to the west, and
i increasing in the same direction about three and one-
half minutes annuoally.

The wvariation of the magnetic needle does not remain
constant through an entire day ; but it reaches its farthest

DIURNAL point east about & o'clock, A, M., and its
VARIATION. farthest point west about 2 o'clock, P. AL
The cause of this daily variation of the needle is not under-
stood, as observations show that it is greater in summer
than in winter.

Conditions of temperature, magnetic storms and other
causes at times alfect the needle. Our own experiments
show that different needles observed at the same time and
under the same conditions differ in their direction, but
show nearly the same daily change.

A less important use of the vernier is to give a reading of
the needle to single minutes, which 18 obtained as follows :
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First be sure, as in all observations, that the zero of the
vernier exactly corvesponds with that of the limb: then,
TC READ TO noting the number of the whole de-
MINUTES. grees given by the needle, move back
the compass-circle with the tangent screw until the near-
est whole degree mark is made to coincide with the point
of the needle, read the wvernier as before described, and
this reading added to the whole degrees will give the bear-
ing to minutes,

TO ADJUST THE COMFPASS.

To adjust the Levels : First bring the level-bubbles into
the middle by the pressure of the hand on different parts of
the plate, and then turn the Compass half-
way around ; should the bubbles run to
the end of the tubes, it would indicate that those ends
were the highest; lower them by loosening the screws
ander the lowest ends and tightening those under the
highest ends until, by estimation, the error is half removed ;
level the plate again, and repeat the first operation until the
buhbles will remain in the middle during an entire revolu-
tion of the Compass.

The sights may next he tested by observing through
the slits a fine hair or thread, made exactly vertical by
a plummet. Should the hair appear on the
side of the slit, the sight must be ad-
justed by filing its under surface on the side which seems
the highest.

To adjust the Needle: Having the eye nearly in the
same plane with the graduated rim of the
compass-circle, with a small splinter of
wond or a slender iron wire bring one end of the needle in

THE LEVELS.

SIGHT-VANES.

NEEDLE.
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line with any prominent graduation of the circle, as the zero
or the ninety degree mark, and notice if the other end cor-
responds with the degree on the opposite side ; if it does
the needle is said to “cut' opposite degrees ; if not, bend
the center-pin by applying a small brass wrench, furnished
with our Compasses, about one-gighth of an inch below the
point of the pin, until the ends of the needle are brought
into line with the opposite degrees.

Then, holding the needle in the same position, turn the
Compass half-way around, and note whether it now cuts
opposite degrees ; if not, correct half the error by bending
the needle, and the remainder by bending the center-pin.
The operation should be repeated until perfect reversion is
secured in the first position.

This being obtained, it may be tried on another
quarter of the circle; if any error is there manifested,
the correction must be made in the center-pin only,
the needle being already straightened by the previous
operation.

When again made to cut, it should be tried on the
other quarters of the circle, and corrections made in the
same manner until the error is entirely removed, and the
needle will reverse in every point of the graduated surface.

o USE THE COMPASS.

In using the Compass, the Surveyor should keep the
south end towards his person, and read the bearings from
the north end of the needle. He will observe that the E
and W letters on the face of the Compass are reversed
from their natural position, in order that the direction of
the line of sight may be correctly read,

T'he compass-circle being graduated to half degrees, a
little practice will enable the Surveyor to read the bearings
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to quarter degrees or even less, estimating with his eye the
space hisected by the point of the needle ; and as this is as
close as the traverse table is vsually calculated, it is the
general practice,

Sometimes a small vernier is placed upon the south end
of the needle, and reads the circle to five minutes of a
degree, the circle being in this case graduated to whole
derrees,

This contrivance, however, 15 quite objectionable on
account of the additional weight imposed upon the center-
pin, and the dificulty of reading a vernier which is in
constant vibration it is therefore buat little used.

Having first leveled the Compass, bring the south end
towards the person, and place the eye at the little button,

ANGLES oF Of eyepiece, on the right side of the south

ELEVATION. sight, and with the hand fix a card on the
front surface of the north sight, so that its top edge will be
at right angles with the graduated edge and coincide with the
zero mark, Then, sighting over the top of the card, note
upon a flagstaff the height cut by the line of sight, move
the staff up the elevation, and carry the card along the
sight until the line of sight again cuts the same height on
the staff ; read off the degrees and half degrees passed
over by the card, and this will be the angle required,

ANGLES OF Proceed in the same manner, using the
DEPRESSION. eyepiece and graduations on the opposite
side of the sight, and reading from the top of the sight.
P When the Compass is to Lafv:: used in
SURVEYS. making new surveys, the vernier should
be set at zero and clamped by the nut beneath the plate.

In surveying old lines, the change of variation of the
needle should be ascertained by setting the Compass on
some well-defined line of the tract, and making the bearing
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to agree with that of the old survey, by moving the circle
as already described.

Then the circle can be clamped, and the old lines re-
traced from the bearings given hy the original Surveyor.

When the variation of the needle is known, it can be
set off by the vernier, and the Compass used to run a true
meridian by the needle.

A little caution is necessary in handhng the Compass,
that the glass covering does not become charged with elec-
tricity excited by the friction of cloth, silk
or the hand, so as to attract the needle to
its under surface. When, however, the glass becomes so
charged, the electricity may be removed by breathing upon
it, or by touching different parts of its surface with the
moistened finger.  Ignorance of this apparently trifling mat-
ter has caused many errors and perplexities in the practice
of the inexperienced Surveyor,

ELECTRICITY.

REPAIRS OF THE COMPASS.

To enahle the Surveyor to make such repairs as are
possible without having recourse to an instrument-maker,
we here add a few simple directions,

It may sometimes happen that the needle
has lost its polarity and needs to be remag-
netized ; to do this, proceed as follows: Unscrew the
bezel-ring that holds the glass face, remove the needle and
pass with a gentle pressure each end of the needle from
middle to extremity over the magnetic pole of an ordinary
permanent magnet, describing before each pass a circle of
about six inches radius, to which the surface of the pole is
tangent, drawing the needle towards him, and taking care
that the north and the south ends are applied to the apposite
pules of the magnet.

MNEEDLE,
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Should the needle be returned in a path near the mag-
netic pole, the current induced by the contact of the needle
and magnet, in the pass just described, would be reversed,
and thus the magnetic virtue almost entirely neutralized at
each operation,

When the needle has been passed about twenty-five times
in succession in the manner just described, it may be con-
sidered as fully charged.

A fine brass wire is wound in two or three coils on the
south end of the needle, and may be moved back or forth in
order to counterpoise the varying weight of the north end.

The center-pin should occasionally be examined, and if
much dulled should be taken out with the brass wrench or
with a pair of pliers, and sharpened on a
hard oilstone, the operator placing it in the
end of a small stem of wood, or a pin-vise, and delicately twirl-
ing it with the fingers as he moves it back and forth at an
angle of about thirty degrees with the surface of the stone,

When the point is thus made so fine and sharp as to be
invisible to the eye, it should be smoothed by rubbing it on
the surface of a soft and clean piece of leather.

To put in a new glass: Unscrew the bezel-ring which
holds it, and with the point of a knife-blade spring out

GLASS the little brass ring above the glass and

CIRGLE. remove the old glass and scrape out the
putty, Then, if the new glass does not fit, smooth off its
edges by holding it obliquely on the surface of a grindstone
until it will enter the ring easily; then put in new putty,
spring in the brass ring, and the operation will be complete.

To replace a level-vial : Take out the screws which

hold it to the plate, pull off the brass ends of
LEVEL-VIAL. 1. tube, and with a knife-blade scrape out
the plaster from the tube. Then with a stick made a little

CENTER-PIN.
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smaller than the diameter of the tube, and with its end
hollowed out so that it will bear only on the broad surface
of the level-vial, push out the old vial and replace it with
a new one, taking care that the crowning side, which has a
file-mark on the end of the vial, is placed on the upper side.

When the vial does not fit the tube, it must be wedged
up by putting little slips of paper under it, until it moves
in snugly.

After the vial is in its place, put around ils ends a little
plaster of Paris mixed with water 1o the consistency of
putty, taking care not to allow any to cover the little tip of
the glass, then slip in the brass ends, and the operation will
be complete.

A little beeswax, melted and dropped upon the ends of
the vial, is equally as good as the plaster of Paris, and often
more easily obtained.

An extra glass and level-vials are always furnished, free
of charge, with every new Compass,

We make three sizes of the Vernier Compass, having
needles respectively (our, five and six inches long, the main
plates being respectively twelve and one-
half, ifteen and fifteen and one-half inches
long. The sights of the smallest are also about an inch
shorter than the others,

In the four and five-inch Vernier Compasses, the varia-
tion arc is within the compass-circle, like that of the Rail-
road Compass before described, and the variation is set off
to minutes by a pinion-head vnderneath the plate, and this
arc is clamped by a screw placed opposite the pinion,

The average weights of the different sizes, including the
brass head of the staff, beginning with the
smallest, are respectively six and one-quar-
ter, eight and three-quarters and ten and one-half pounds,

SIZES.

WEIGHTS.



Price, with di-inch needle and stafl mountings, $35.00.

HE Plain Compass shown in the cut has a six-inch
needle, and is furnished with levels, sight-vanes,
socket, ete,

The compass-box is in the same piece with the main
plate, and the instrument is used chiefly in the surveys of
new lines, or in the preparation of maps, where the varia-
tivn of the needle is not required,

The adjustments and uwse of the Plain Compass are
substantially the same as those of the Vernier Compass
just described,

Three sizes of this instrument are in common use, hav-
ing respectively four, five and six-inch needles,
and differing also in the length of the main plate,
which, in the four-inch Compass is twelve and one-half

117

SIZES.



118 PLAIN COMPASSE

inches long, and in the larger sizes fifteen and fifteen and
one-half inches.
The average weights of the different sizes,
WEIGHT. with the brass mountings of the staff, are as
follows :
Flain Compass with d-inch needlen. . wiinan b s

fijmch = T Iha,
id ke s dinch i Tha,

We manufacture what is called a compound ball-spin-
COMPOUND dle, which bas a tangent movement, and
BALL-SPINDLE. swhich gives all the perfection of more

costly arrangements at a very moderate expense, The
price is $6.00,

As represented n the cut, No. 240, it has an interior
spindle, around which an outside hollow cylinder is moved
by turning the double-headed tangent screw, which has in
the middle a screw, working into
teeth cut spirally around the cylin-
der, The Compass or other in-
strument revolves on the outside
socket, exactly as if placed on a
common ball-spindle ; but when a
slower movement is desired, it can
be clamped and then turned grad-
vally around the interior spindle
by the tangent screw, until the
slot of the sight or the intersection
of the wires is made to bisect the
object with the utmost accuracy.

For more convenient leveling
Leveuing- OF the Compass, as
ADOPTER. well as other instru-
ments, we make the appliance
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shown in No, 241, which is screwed to the top of the tripod
like the ordinary leveling-head,

This can be wsed either with a simple ball-spindle, or
with the compound ball with tangent screw, as shown in
the cut,

The instrument is made approximately level upon the
ball, and finally made truly horizontal by the leveling-
SCrews,

The price of the leveling-adopter, without tripod or
ball-spindle, is $7.00 ; with tripod and compound tangent
ball, as shown, $18.00,

We also make for use with Surveyors' Compasses and
LEVELING- vernier Transit-Compasses a leveling-head,

HEAD. consisting of parallel plates, four leveling-
screws amd clamp and tangent movement.

This leveling-head furnishes a very stable suppaort for
the instrument, while affording the same conveniences for
leveling and accurate adjustment in azimuth as the level-
ing-heads on the more expensive instruments,

The price complete with tripod, and fitted to the socket
of the Compass or Vernier Transit, is §18.00, or without
the tripod, $13.00,



THE TELESCOPIC SIGHT.

IPATENTED. Y

We have for years applied
passes a telescope which can
will.
being now in use in all parts
of the country,

This telescope s furnished
with the vsual cross-wires, and
is attached to a movable band
which, as shown in the cut,
can be slipped over the sight
of a Compass, clamped at any
point desived, and put in ad-
justment by any person who
has a screw-driver and a steel
adjusting-pin. To put this
attachment in place, slip the
Land over the south sight of
the Compass, having the tele-
scope on the right-hand and
the clamp-screw on the outer
surface of the Hil_:h[_ 7 and place
the Dand as low as will allow
the telescope to revoelve in
vither direction without strik-
ing the Compass.  This place
should be marked by a line
across the sight, or by a screw

to the sight-vanes of Com-
be put on and removed at

This attachment has met with approval, hundreds

Price of Tebesciqu: No 550 as shawn, with
movable band for aiaching, 21700,

or pin on the inner surface of the sight, that the band may
set at the same point in subsequent use,
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To fasten the band to the sight, first bring up the clamp-
screw with a pressure just sufficient to hold the band to its
place, then tighten the screw cn the left until the bamd is
against the right edge of the sight, and finally tighten the
clamp-screw when the fastening will be complete.

To put the telescope in focus, turn the end of the eye-
piece back or forth by the thumb and forefinger until by
the spiral motion of the tube the cross-wires are brought
into distinct view ; the object-glass is then moved in either
direction by the pinion on the side of the telescope until the
object is clearly seen.

To make the adjustments,
and indeed to do any correct [~
work with a Compass, the spindle

should he well-
" fitted  and  the
level-bubbles should remain in
the middle when the instrument
is turned upon its spindle ; the
sights should also trace a vertical
line when the Compass is level,

The means of effecting the
adjustments will be understood
by the engraving on page 121
and the outline cut here given, the former showing the rear,
and the latter the front view of the band to which the tele-
scope Is attached.

To make the telescope axis horizontal, the Compass
being in good order, first bring the levels into the middle ;

reLescope place the band in position upon the sight, as
AXIS. before described ; bring the telescope into
focus and set the vertical cross-wire on the edge of a build-
ing, distant from fifty to sixty feet, and at a point near the

ADJUSTMENTS
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ground ; clamp the Compass to the spindle, and raise the
telescope to the top of the building, If the wire strikes to
the right of the edge, it shows that the right end of the
telescope axis is the lowest,

Ta raise it, loosen the screws, B B, C C, which confine
the piece containing the spindle of the telescope, and by
the screws, D I, the lower of which should be unscrewed
and the upper one tightened, raise the telescope until the
wire will follow the vertical line,

If the cross-wire strikes to the left when the telescope
is raised, proceed exactly the reverse in making the cor-
rection, until the wire will follow the edge from one end Lo
the other, when the adjustment will be complete. If the
vertical cross-wire is not parallel with the edge, loosen the
capstan-head screws, and turn the ring by the screw heads
until the correction is made ; and finally tighten the screws.

To make the second adjustment, that is, to bring the
line of collimation into a position at right angles with the

LINE OF axis of the telescope so that the cross-
COLLIMATION. wires will indicate two points in opposite
directions in the same straight line, proceed as described
on pages 19-21.

Find or place two objects, one on each side of the
Compass, and from three hundred to four hundred feet
distant from it, which the sight-vanes will intersect.  Clamp
ADJUSTMENT oF '@ the spindle and sight through the
TELESCOPE To  telescope at cither of the objects; if

THE SIGHTS.  the vertical wire strikes to the right,
loosen the screws, B B, and screw up those in front,
marked F F, the ends only of which are shown in the
ligure, until the vertical wire bisects the object, looking
again through the vanes to see that the same object is
seen through both telescope and sights. If, however, the
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cross-wire should strike to the left of the object, proceed in
a manner exactly the reverse until the ervor is corrected,

This adjustment is always made by uvs before the
attachment leaves our hands, and need not be disturbed
except in case of accident or careless interference with
the cross-wire screws; but it can be easily made by any
Surveyar in a few moments and with very little practice.

When the adjustments are complete, the attachment
can be put in place on the sight, and removed and replaced
again in a moment, without danger of derangement in any
of its parts,

The advantage of the telescope over the ordinary sight-
vanes will be apparent to every one who has ever seen them
compared, or who has given the matter a moment’s reflection.

Much longer sights can be taken, either fore or hack,
and lines run up and down steep hillsides with the same
facility as on level ground, and with more accuracy and
with inexpressible relief to the eyes of the Surveyor, so
aften severely strained by the use of the sight-vanes of the
ordinary Compass. Indeed it may be said that with this
simple attachment every Compass can be transformed into
a Transit-Compass at will, and thus all the advantages of
the telescope brought within the reach of every Surveyor,
at comparatively trifling cost.

The optical axis of the Telescopic Sight is at one side
of the line of sight of the sight-vanes, but parallel with
it.  The difference between a sight taken
with the sight-vanes and one taken with
the telescope is, at a distance of two hundred feet, about two
minutes ; so small that it may be disregarded in any survey
made with the magnetic needle. If @/ the lines are run
with the Telescopic Sight, the angles measured will be
accurate, as even thisslight difference is entirely eliminated.

OPTICAL AXIS.
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When desired the Telescopic Sight can be mounted upon

orrser-  Aan offset-standard, and so arranged that the

STANDARD. line of sight is in line with the zeros of the
compass-circle,

When in use this standard with the telescope attached
tor it is substituted for the south sight of the Compass.

The extra cost of this offset-standard s $35.00.

When furnished with a new instrument the telescope is
packed in the box with the Compass, or it can be safely for-
warded by mail to any part of the country, securely packed
in a suitable case in which it may be kept when not in use,

TR

Telescope Mo, 252 with level, and
clamp and tangens,
Trice, &s shown, £i0,060,

WAL E GRIILE
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We make three stvles of the
Telescopic Sight, numbered 260, 261
and 262 in the price-list,

In No. 260, the telescope is about nine inches long, is
fitted with plain cross-wires, and has a power of twelve
diameters.

Nos. 261 and 262 have a power of eighteen to twenty
diameters, and the telescopes are about nine inches long
but the telescope of No. 262 has a greater diameter, allow-
ing the insertion of stadia or micrometer wires, in addition
to the ordinary cross-wires used in the other telescopes.

The extras of vertical circle three and one-half inches
in diameter and reading to five minutes, level on telescope

EXTRA with gradvated vial, and clamp and
ATTACHMENTS. tangent to axis, may be used with either
of these Telescopic Sights.  Whenever the level is used, 1t
is of course necessary that the clamp and tangent to axis
bre wilded.

In the cut on page 124 the Telezcope No, 22 is shown
fitted with a level and clamp and tangent. For simple
sighting the level and circle can of course be dispensed
with, but in the use of the stadia wires the tangent move-
ment is very desirable,

When measurements are to be recorded in chains and
links, the stadia wires should be made to cover one foot at
a distance of sixty-six feet ; if recorded in feel, the wires
should cover one foot at o distance of one hundred feet,

The rod used with the stadia should be graduated to
feet and decimals of a foot and provided with two targets,
one being fixed at some definite point while the other
one can be moved as the Surveyor requires, the distance
hetween the two targets being accurately read off by
the vernier of the movable one; ora self-reading rod, as

SIZES AND POWER.
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described on pages 184 and 185, may be used without tar-
get for short distances,

In wsing the stadia, the upper wire is brought by the
tangent screw precisely upon the upper or stationary target,
while the lower target is moved up or down until the lower
wire exactly bisects its center ling, when the rod is read
and the distance recorded.

PRICES OF TELESCOPIC SIGHTS AND ATTACHMENTS.

Ma. Purer. Posr.
2k Mine-inch  Achromatic Iq.Iu.smpc power  about

twelve diameters, ... F12.000  Hlh 45
201, Nine-inch Achromatic lLI-_-'.:.:rpc !11';,-_r diameter of

olject-glass and power aboat 20 diameters......... 1.0 A
252, Same Telescope s Noo 261, but furnished  with

stadia wires for measuring distances. ..o 20,0 Nl

We add to these Telescopic Sights the following extras,
at prices annexed.

265, Vertteal Cirele with vernier 1o five minutes. . . Ba00
6. Level on Telesoope .. e BO0
267, Clamp and Tangent to Telescope axis.........cooooens G000

268, Offset-Standard, to bring the Telescope over the line
OF ZETOS. ticieiiiniinisirtarirrenmrarsenrsnsmnrsnnenssmnrans 5,00 F0,25



OMALLER FIELD-INSTRUMENTS,

POCKET SOLAR COMPASS.

POCKET RAILROAD COMPASS,

POCKET VERNIER COMPASS.

POCKET PLAIN COMPASS.
GECLOGISTS' COMPASS.
CLINOMETER COMPASS.
MINERS' DIP-NEEDLE COMPASS.
DIAL COMPASS.



POCKET-COMPASSES.

WE MANUFACTURE a variety of small instruments

so portable and yet so efficient that they are often
used, in preference to the larger ones, for prelimnary or
reconnoissance work,

THE POCKET SOLAR COMPASS

MO, 2T6.

Price ns shown, with tripod, 210500

128
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The Pocket Solar Compass has a needle three inches
long and a limb four and one-half inches in diameter,
graduated to hall degrees and reading, by its one double
vernier, 1o single minutes,

The arrangement of the plates is similar to that of the
large Solar Compass, the lower plate carrying the sights
PLaTES anp fevolving  around the wpper or compass-

SIGHTS.  plate, to which are attached the solar appar-
atus, levels, etc. There is a clamp and tangent movement
to the horizontal limb and another to the whole instrument
about its spindle, both made with an opposing spring,

The distance between the sights is nearly seven inches
the sights themselves are four and one-half inches high and
have a slot and hair in half their height ; they are hinged
so as to fold down in packing.

The compass-circle is arranged with a pinion and is
movable so as to set off the variation of the needle to five
minutes ; the needle has a lifting lever by which it is raised
against the glass.

The solar apparatus is attached to the upper plate, and
consists of the usval Aewr, faffidude and declination arcs
marked respectively A, C and B in the
cut, and with an arm F F, to the last
named, carrying the solar lenses and lines,

The latitude arc is graduated to half
degrees, and reads by its vernier to five
minutes of a degree.

CECLINATION The declination arc is gradvated to
ARC. quarter degrees, and reads by its vernier to

SOLAR PARTS.

LATITUDE ARC.

single minutes of a degree.

The hour are is graduated on its inner edge into hours
and twelfths, or spaces of five minutes of time, the index of
the declination arc above easily enabling one to read single
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minutes of time. The hour-arc is made movable upon its
supporting segment to either side, its outer edge being also
divided on the middle portion to spaces of
five minutes of time, and read by a vernier
upon the segment to single minutes.  In this way the sgua-
tion of time for any given day is set off at once, and the
time given by the index of the hour-arc thus made to agree
with mean time, or that given by the ordinary clock.

The solar lenses and lines are placed as in the larger
instruments, the declination arc being also
reversible as the sun changes from north
to south of the equator.

When packed in the case, the declination arc with its
arm is detached from the hour-arc, and this itself, together
with the latitude arc, folds close to the compass-box.

The Pocket Solar Compass 1s used either upon a ball-
spindle with staff mountings, or as shown, upon a light
tripod like the other Pocket-Compasses, and often with
small leveling-head with clamp and tangent screws,

Sometimes a side telescope with counterpoise is used in
addition to the sight-vanes.

The adjustments and use of the Pocket Solar Compass
are substantially the same as those of the large Solar Com-
pass already described, and its indications
are so accurate that it will give the true
meridian within an error of one minute, which, taken in con-
nection with the deflection of the magnetic needle, will
indicate with certainty the presence and direction of veins
of magnetic iron ore,

We have the assurance of competent Surveyors that,
while it is much more portable, it is also very nearly as
accurate as the large Solar Compass.  Its weight, without
box or tripod, is four and three-quarter pounds.

HOUR-ARC.

SOLAR LENSES.

ADJUSTMENTS.
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NO. 285,

Price as shown, with vripad, S45.00,

POCRET RAFLROALD COMPARS,

The instrument shown is a single vernier Railroad Com-
pass in miniature. The limb is five inches in diameter and
reads by vernier to single minutes.  The needle is three and
one-half inches long, and its variation can be set off to
single minutes,
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This instrument has the improved spring tangent, and
the vernier placed at an angle of thirty degrees with the
sights, The sights are made to fold down closely for con-
venience in packing, and are each made half slot and half
hair so that fore and back-sights may be taken without
turning the instrument.

The Pocket Railroad Compass can be used for a great
variety of work and, with light extension tripod, is especially
adapted for surveys of mines, where angles must be taken
independently of the needle.

The price. with staff mountings, is $40, with light tripod
$45, and with extension tripod $50.

POCRET RAILROAD COMNFPASS WITH TELESCOFPE

In the cut on page 133 we show a form of the Pocket
Railroad Compass which is adapted to receive the Tele-
scopic Sight.

The plates are circular, and the sights are made half
slot and half hair, and are jointed so as to fold down close
to the glass, The needle is four and one-half inches long,
and there is an arc with vernier, on the outside of the com-
pass-plate, for setting off the variation of the needle.

The instrument has a limb reading to single minutes by
a vernier placed inside the compass-circle, A clamp and
tangent movement is added to the spindle.

The sights being inclined to each other as shown, a
short standard with two projecting arms below and support-
ing the telescope is secured by two milled head screws to
the tops of the sights, and thus a telescope is placed in
position, making the instrument in effect a very light Sur-
veyor's Transit.

The attachments of vertical circle, level and clamp and
tangent, as shown in the figure, may also be added, and
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No. 293,

Price, as shown, £83.00.
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thus the means (urnished for taking grades and runming
levels with accuracy sufficient for the commen practice of
the Surveyor.

When the telescope is added, the sights are placed to
one side of the line of zerus, and the telescope is then
brought into that line and over the center of the instrument,

The short standard can be detached with the telescope
and placed in the case, or replaced, in a few moments’ time
without deranging any of the adjustments,

The Pocket Railroad Compass can be used either on a
staff or with small tripod, and, if desired, with small
leveling-head, as shown,

WelgHT oF THE Pocker Raitroap Compasses, includ-
ing the brass mountings of the staff, but without tripod :

No. 2535, IJ%-inch Commpass, aboil ..o d Tha
No. 288, 4}-inch Compass, about.. i S ¢ L
Mos, 290, 241 and 202, 4}-inch Lumpaas,, nb-nut i o
Mo, 293, 44-inch L.ﬂﬂ'l'llﬂ‘\b. absout., . ey T L
PRICES.
Mo, Price,

288,  Pocket Railroad Compass, one vernier to limb, with clamp
and tamgent, limb inside the compass-circle and reading
to 1 minute, 41 -inch needle, I'n::ulu:liug 5ighls twao levels

and stafl mounlings. .......... 233,00
20y, Pocket Railroad Compass, -l.’i-mch nm.dlu: L|:1I'|:|]| and
tangent to limb, limb readmg L 1 minete, clamp and
tangent to main spindle or socket, and Otted with our
Tt]tsc::[:ic Sight No. 200, with the extras of level, ver-
tical circle to & minutes, and clamp and  tangent o
telescope axis.  Price, including tripod.......o.oooivin T0.00
Hame as above, but with rl:]{!!ﬁ_l'_rpii_ Sight No. 261, e THO0
i " (X i i ha ‘_::I" ol TELm

L i Ak i [T aE NU JF}"" and
with leveling-adopter, as shown on page 133, ..0.0irenen BE5.00
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Nao. 300 — Price as shown, 3% inch nesdle, with tripod, $21.00.
No. B05— With 4" -inch needle, and wripod, 225000,

FPOCKET VVERNIER COMNPASS,

The Pocket Vernier Compass is an excellent and port-
able instrument for preliminary work, having a fine needle
and a vernier and clamping nut by which the sights can be
placed at an angle with the line of zeros, so as to set off the
variation of the needle as with the Vernier Compass.

The instrument has folding sights, two levels and staff
mountings, and is packed in a mahogany case.

The sights are made with a slot in the south vane, and a
hair in the north vane for readily finding the object ; they
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also fold down to the Compass when it is packed in the
case. The Compass is furnished with staff mountings, and
is often used with a light tripod.

When desired to set off the variation more readily, a rack
movement with pinion is supplied at an extra cost of §4.00.

We make two sizes of the Pocket Vernier Compass,
having needles vespectively three and one-half and four
and one-half inches long 3 both have
the compass-circle graduated to half
degrees. In the smaller size the variation vernier reads
to five minutes; in the larger size the variation may be
set off to single minutes,

SIZE AND WEIGHT,

Compass with 24-inch needle weighs ahout 13 1hs.
e e _I

i 1 c TR -
=d

POCKET VERNIER COMPASS WilTH TELESCOPE

The arrangement for attaching a telescope and extras
to the sights of the four and one-half-inch Mocket Vernier
Compass is shown on page 137, making this little instru-
ment a Transit-Compass for ordinary land-surveying and
reconnoissance, with power to give levels and grades with
accuracy sufficient for ordinary practice.  Thesights insuch
an arrangement are placed at one side, that the telescope
may be directly over the center, and the instrument should
have a clamp and tangent movement for the spindle, as
shown in the figure.  When packed for transportation, the
telescope and support are detached from the sights and
packed separately in the case.  Stafl mountings are always
furnished with these Compasses; and a light tripod, as
shown, is very generally added.

The weight of Compass No. 312 without
tripod is about four and one-half pounds : the
tripod weighs about four pounds.

WEIGHT,
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No. 312,

with clamp and ta
=l

Puckiet Vernier Compass, 4'&-inch m
main spindle of socker, and fitted with
with the extras of level, vertical cir
telescope axis, Frice, including tri

Same as above, but with Telescopic Sighe,

] o ) e

wir new Telescr
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POCKEFR PLAFN COMNPASSES.

Besides the Pocket Vernier
Compass, we also furnish a
aimilar instrument without a
vernier, which 1s olten found
very serviceable.  The Pocket
Plain Compaszses are made with
two and one-half and three
and one-half-inch needles, and
supplied with levels and staff

MOS, 316 aMp 318, mountings or not, as may be
desired. They are packed in a light mahogany case, the
sights folding down close to the glass,

FRICES.

Mo Price. Post.
15, T'ocket Plain 'I:'.mnlm'm, 2linch needle, with fold-

||'|1r \..|L'|'_|l:5 ................. s f« =, (0 :ﬂ].ﬂi-l
16, ]_;_u_l._u_l_ lain Compass, 2-inch need E, w Il!‘l fu]-:i

ing sights and stalf monntings... ..ol 1o iy B0

317 I<u_|...|_|: Plain Compass, S1-anch needle, with fold-

ing sights. ... An
818. TPocket Plain Clll!‘lp‘l-ﬂ: nch m.-s.:ﬂl:.. with fold-

ingr sights and staff m |nunr,r5 cieeeee 12,00 Rl
819, Fockot 1 lain Compass, $3-inch m:tf]]-. w |l|1 fralel -

ing sights, two levels and stal mountings....... 13,50 )

A convenient appliance is shown in
N, 327, at g, for use with Pocket-Com-
LEVELING- Passes Nos 275 to 310,
ADOPTER. wivingin connection with
the ball a rapid and accurate means
of leveling any of the smaller instru-
ments.  The attachment weighs less
than one pound, and can be vsed on
the tripod by merely removing the
brass cap,  Its value and use are ap-
parent upon inspection. Price, §5.00,
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GEOLOGISTS o) PA45S.

MNO. 335.

Prive, as shown, £24.00,

We show here a popular instrument for topographical
work, known as the Geoclogists' Compass. [t is made
of aluminum to secure light weight, and has a needle two
and five-cighths inches long enclosed with its compass-
circle in a circular box set upon a base four inches square,
the edges of which are beveled and graduated, two of them
for a tangent scale and the other two with scales of eighths
and tenths of inches, The compass-circle is made movable
and, by a vernier attached to it on the inside, the varia-
tion of the needle can be set off to five minutes. On the
south side of the compass-face 15 an arc of one hundred and



141 CLINOMWETER COAWFASS

eighty degrees, figured on each side of the zero line from 0
te 00, The index point, a little pendolum hung from the
center-pin, indicates on this arc the angle of slope when
the Compass 15 placed so that it rests on its south side.
On the outside of the ciccular box containing the compass-
circle is a movable circle, beveled and rraduated on its upper
edre and figured from 0 to 40, and baving at each quadrant
a slit eut for sighting. Two folding sights are attached to
the edge of the circular box. The Compass is supported
an a simple ball-spindle and socket with staff mountings,
and is packed in a mahogany box,

CLINQWETER COMPASS.

NO. 238,

Price, as shown, £16,  {Soe page 141.%
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CLINOWETER COMPASS.

Another form of Pocket-Compass is shown on page 140,
It is made of brass, and is known as the Clinometer Com-
pass. It has a needle three and one-hall inches long,
enclosed with its compass-circle in a circular box set upon
a base four and one-half inches square. On one side of
this base is placed the rectangular side upon which the
Compass may be set in determining grades.

The small pendulum swinging from the center-pin des-
ignates, by its index, the degree of slope upon the gradu-
ated arc on the compass-face. Two folding sights are
attached to the edge of the circular box, and two small
levels are placed at right angles with each other upon the
base. The Compass is supported upon a simple ball-spin-
dle and socket, with staff mountings, and is packed in a
mahogany box,
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JINERST O DFP-COMPASS,

The Dip-Compasses, two forms of which are shown an
this page, consist essentially of a magnetic needle so sus-
pended as to move readily in a vertical direction, the angle
of inclination, or “dip,” being measured upon the grad-
nated rim of the compass-circle,

When in use, the ring or bail is held by the hand, the
compass-box by its own weight takes a vertical position,
and it must also be in the plane of the magnetic meridian,

MNoS, 340 AND 341, NOS, 344 AND 345,
Price, 3120, Price, 212,00 and 214,00,
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In this position, the needle, when unaffected by the at-
traction of iron, assumes a horizontal line, as shown by the
zeros of the circle,. When brought over any mass of mag-
netic iron ore it dips, and thos detects the presence of such
ore with certainty,

If the Miners’ Compass, No. 340 or 341, is held horizon-
tal it serves as an ordinary Pocket-Compass, and thus indi-
cates the magnetic meridian, in the plane of which it should
be held when used to ascertain the dip,

Several different styles of this instrument are made.
Those shown as Nos, 340 and 541, with a three-inch needle,
have the two sides of glass, and are provided with a stop
for the needle which is worked by the hittle brass koob
between the ends of the ring.

Tue Norwegian Cosmpass, Nos. 344 and 343, is a
modification of an instrument used in northern Europe.

It has a needle either three or four inches long, resting
upon a single vertical pivot so as to move freely in a hori-
zontal direction. At the same time, being attached to the
needle-cap by two delicate pivots, one on each =ide, 1t is
free to dip like the needle of the ordinary Miners’ Compass,

PIRICES.

Nao, PricE, P,
#40.  Miners' Compass, S-inch needle, glass on both sides,

wood box, stop to needle. ..o HLE O F0.25
241, Miners' Compass, S-inch needle, :..L'Ws o bty sicdes,

braszs covers, stop to ne cdle e, = 12 (b A5
udd,  MNorwegian Compass, d-inch |1l_l_l. (R R:|‘1'-': =1 |.Hlt11

silles, brass covers.. e 12,k a5
a4, Same as No, 344, bat ‘-'Ill.h i Im.'h ::u_-_-.]lt 15410 Jhil

Wivrt.— N instrument made thoe will indicate the prosencr of gold or silver,
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RBRASS DIAL COMPASS,

Mo, 348,

Price, $15.00

This little instrument has a needle two and five-cighths
inches long, and with its compass-circle is enclosed in a
circular box set upon a base four inches square, three
edres of which are chamfered and graduated, the one on
the W-side of the Compass into inches and tenths and the
two others into degrees and hall degrees, and figured from
a center on the south-west corner of the base.

The compass-circle 15 movable, in order to set off the
variation of the needle, and has a vernier attached to it
on the inside, reading a graduated arc on the face of the
Compass to five minutes of a degree.



DAL CONPARS 145

There is alse on the south side of the face an arc of
one hundred and L“_'-Ightrl.' degrees, hrured from 0 to 90 on
each side of the south or zero-line of the face.

A lietle pendulum with  index-point hung from the
center-pin reads this arc when the Compass is set up ver-
tical on the raised south edge, thus making it a clinometer
or slope-measurer,

The sight is hinged so as to fold in packing, but when
erect makes taut a fine silk thread, attached at one end to
the sight and at the other to a brass hour-circle above the
compass-olass, at an angle with the plane of the hour-circle
equal to that of the latitude of the place where the Com-
pass is used. The hour-circle is divided for any required
latitude, like that of a sun-dial, the hair serving as a
gnomon to give apparent time with the sun,

The Dial Compass is extensively used in this country in
regions where there is local attraction and it is desirable to
have a simple means of determining the meridian inde-
pendently of the needle,

This can be easily and guickly done by turning the
Compass, with dial graduated lor the latitude of the place,
until the shadow of the string when the Compass is held
level indicates local time on the dial.  The line of sight
will then be in the meridian,

The needle may then be set to the meridian by laying
off the variation and any deflection of the needle from
the true meridian will indicate the presence of wveins of
magnetic iron ore.

Extra hour-arcs, graduated for any latitude and to fit
the same Compass, can be furnished, if desired, at an extra
cost of $5.00 each,

Staff mountings, including ball-spindle and socket, are
also furnished, when desired. The extra cost 15 $2.50.
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ALUMINUMN DIAL COMPASS.

Mo, 350,
Price, as shown, $0,00

The illustration shows an improved form of the Dial
Compass, made of Aluminum, and differing from our usual
pattern in several respects., This new instrument is of the
same size and has the same parts as the common IMal
Compass, shown on page 144, and in addition has a
movable circle graduated on its beveled edge from zero to
ninety degrees. At each gquadrant there i3 a slit cut for
sighting, and an open sight is furnished with the Compass,
to be placed upon the clinometer base when desired, and
used in conjunction with the rvegular sight,  The instru-
ment 15 mounted upon a small ball-spindle and socket with
staff mountings, and is packed in a mahogany box,
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(:) FTHE different varieties of Leveling - Instruments,

the Y-lLevel i3 universally preferred by American
Engineers on account of its easy adjustment and superior
accuracy.

Of these Levels we manufacture five different sizes,
having telescopes twenty-two, twenty, eighteen, fifteen and
twelve inches in length, The cut on page 140 represents
our twenty-inch Y-Level,

We shall consider the several parts of the instrument in
detail.

The Telescope has near its ends two rings of bell-
metal, turned very truly and of exactly the same diameter.
On these rings it revolves in the Ys, or it
can be clamped in any position, when the
clips of the Ys are brought down upon the rings, by push-
ing in the tapering pins.

The telescope bas a rack and pinion movement to
both object-glass and eyepiece, and an adjustment for
centering the cyepiece, shown at A A in the sectional view
of the mstrument, page 150, and another seen at C for
insuring the accurate projection of the object-glass slide,

Loth of these are completely concealed from observa-
tion and disturbance by thin rings which screw over them.

The telescope has also a shade over the object-glass, so
made that, while it may be readily moved on its slide over
the glass, it cannot be dropped off and lost,

A small Compass, without sights and with three-inch
needle, is sometimes attached to the telescope
and used to obtain the bearing of lines when
desired ; its extra cost is $10.00,

148

TELESCOPE.

COMPASS.
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Mo. 3TE.

20-INCH Y-LEVEL.
Price as shown, incleding Tripod, 110,00,
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A Horizontal Circle, three and one-half inches in diam-
eter, is fitted, when desired, to the leveling-head of the
HorizonTaL  '-Level. The circle is graduated to whole

CIACLE. degrees, and is read by vernier to five
minutes. The extra cost for this attachment is §15.00,

The interior construction of the telescope will he read-
oBJECT-aLass 1V understood from the sectional cut, page

SLIDE. 150, which exhibits the adjustment that
insures the accurate projection of the object-glass slide,

As this is peculiar to our instruments, and is always
made so permanently as to need no [urther attention at the
hands of the Engineer, we bere describe the means by
which it is effected somewhat in detail.

The necessity for such an adjustment will appear when
we state that it is aimost impossible to make a telescope
tube perfectly straight on its inner surface,

Such being the case, it is evident that the object-glass slide
which is fitted to this surface, and moves in it, must partake
of itsirregularity, so that the glass and the line of collimation
depending upon it, though adjusted in one position of the
slide, will be thrown out when the slide is moeved out or in.

To prove this, let any Level be selected, which is con-
structed in the usual manner, and the line of collimation
adjustment upon an object taken as near as the range of
the slide will allow ; then let another be selected as distant
as may be clearly seen; upon this revolve the wires and
they will generally be found out of adjustment, sometimes
to a degree fatal to any confidence in the accuracy of the
instrument., The arrangement adopted by us to correct
this imperfection, and which perfectly accomplishes its
purpose, is shown in the sectional cut.

Here are seen the two bearings of the object-glass slide,
one being in the narrow bell-metal ring which slightly con-



152 ENCINEERS' LEVELS.

tracts the diameter of the main tube, the other in the small
atljustable ring, alse of bell-metal, shown at C, and sus-
pended by four screws in the middle of the telescope.

Advantage is here taken of the fact that the rays of
light are converged hy the object-glass, so that none are
obstructed by the coutraction of the slide except those
which diverge and which onght always to be intercepted
and absorbed in the blackened surface of the interior of
the slide.

Now, in such a telescope, the perfection of movement
of the slide depends entirely upon its exterior surfaces at
the points of the two bearings. These surfaces are accu-
rately turned, concentric acd parallel with each other, and,
being fitted to the rings, it is only necessary to adjust the
position of the smaller ring so that its center will coincide
withthat of the optical axis of the object-glass, When this has
been done no further correction will be necessary unless the |
telescope should be seriously injured.  The manner in which
the adjustment of the object-glass slide is effected will be
considered when we come to speak of the other adjustments,

RACK AND As seen in the cuot, the telescopes of our

PINION. eighteen, twenty, and twenty-two inch
Levels are [urnished with rack and pinion movement to
both object-glass and eyepiece,

The advantages of an eyepiece pinion are that the eve-
picee can be shifted without danger of disturbing the tele-
scope, and that the wires are more certainly brought into
distinct view, s0 as to avoid any error of observation arising
from what is termed the instrumental parallax,

The level-tube, with ground vial and scale, is attached to
the under side of the telescope, and fur-
nished at different ends with the usual
movements in both horizontal and vertical directions,

LEVEL-VIAL.
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The aperture of the tube, through which the glass vial
appears, 1s about five and one quarter-inches long, and s
crossed at the middle by a small rib or bridge which greatly
strengthens the tube,

The level-vial is made of rlass tube, selected so as to
have an even bore from end to end, and finely ground on
its interior surface so that the run of the air-bubhle may
be uniform throvghout s whole range,  The level-scale
which extends over the whole length is graduvated to
tenths of an inch and figured at every fifth division, count-
ing from zere at the middle of the bridge. The scale is
set close to the glass,

The sensitiveness of a ground level i1s best determined
by an instrument called a level-tester, consisting of a bar
with two Ys to hold the level-tube, and pivoted at one
end, while at the other end is a micrometer wheel graduated
into hundredths, and attached to the top of a fine-threaded
screw which raises the end of the tester very gradually.
The number of divisions passed over on the perimeter of
the wheel, in carrying the bubble over a tenth of an inch
on the scale, is the index of the delicacy of the level, In
the tester which we use, 2 movement of ten divisions of the
wheel to one of the scale indicates the degree of delicacy
generally preferred for railroad engineering,  For canal
work o more sensitive bubble is often required, as, for
instance, one of seven or eight divisions of the wheel to
one of the scale.

The ¥s of our levels are made large and strong, of
the best bell-metal, and each have twe nots adjustable with

the ordinary steel pin.  The clips are brought

¥YS. down on the rings of the telescope tube by the
Y-pins, which are made tapering so as to clamp the rings
firmly. The clip of one of the Yshas a little pin pro-
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jecting from it, which, entering a recess filed in the edge of
the ring, insures the horizontal position of the CrOSs-Wire.

The level-bar is made round, of the best bell-metal, and
shaped for greatest strength in the parts
most lable to sudden strains.  Connected
with the level-bar is the head of the leveling-socket.

The socket is compound 3 the inner spindle, I, see page
150, upon which the whole instrument is supported, is made
of steel and nicely ground so as to turn
evenly and firmly in a hollow cylinder of
bell-metal ; this again has its exterior surface fitted and
ground to the main socket, E E, of the leveling-head.

The bronze cylinder is held upon the spindle by a
washer and screw, the head of the latter having a bole
in its center through which the string of the plummet
is passed.

The upper part of the instrument, with the socket, may
be detached from the leveling-head ; and this also, as is the
case with all our instruments, can be unscrewed from the
tripod head ; but all the Y-Levels made by us are packed
in the case complete with leveling-head, experience having
shown that there is thus less danger of injury in transporta-
tion, It will be seen from the cut that the arrangement just
described allows long sockets and yet brings the whole in-
strument down as closely as possible to the leveling-head,
both objects of great importance in the construction of any
instrument,

The leveling-head has the same plates and leveling-

LEVELING- Screws as described in the account of the

HEAD. Engineers’ Transit. The tangent screw
has also an opposing spring as there described.

For the iifteen-inch level we make a leveling-head
similar to that used with the lighter Engineers’ Transit,

LEVEL-BAR.

SOCKET.
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THE ADJUSTMENTS.

The adjustment of the object-glass slide is peculiar to
our instruments, and is always made by us so permanently
as to need no further attention at the hands of the ln-
gineer, unless in case of derangement by accident.

To adjust the object-glass slide, the maker selects an
abject as distant as may be distinctly observed, and upon
oBJECT-GLASs IL adjusts the line of collimation, in the

SLIDE. manner described on page 157, making the
center of the wires to revolve without passing either above
or below the point or line assumed.

In this position, the slide will be drawn in nearly as far
as the telescope tube will allow,

With the pinion-head he then moves out the slide until
an object, distant about ten or fifteen feet, is brought
clearly into view ; again revolving the telescope in the Ys
he observes whether the wires will reverse upon this second
object.

Should this happen to be the case, he will assume that,
as the line of collimation is in adjustment for these two dis-
tances, it will be so for all intermediate ones, since the
bearings of the slide are supposed to be true and their
surfaces parallel with each other.

If, however, as is most probable, either or both wires
fail to reverse upon the second point, he must then, by esti-
mation, remove half the error by the screws at C (page
150), at right angles with the wire sought to be corrected,
remempering at the same time that, on account of the in-
verting power of the eyepiece, he must move the slide in
the direction which apparently increases the error, When
bath wires in succession have been thus treated, the line of
collimation is adjusted on the near object, and the tele-
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scope again brought upon the most distant point ; here the
tube is again revolved, the reversion of the wires upon the
object once more tested, and the correction, if necessary,
made in the same manner.

He proceeds thus until the wires will reverse upon both
objects in succession ; the line of collimation will then be
in adjustment at these and all intermediate points, and by
bringing the screw-heads, in the course of the operation, to
a firm bearing upon the washers beneath them, the adjusta-
ble ring will be fastened so as to need no further adjust-
ment for many years.

When this has been completed, the thin brass ferule is
screwed over the outside ring, concealing the screw-heads
and avoiding the danger of their disturbance by an inex-
perienced operator,

In making this adjustment, it is always best to bring
the wires into the center of the field of view by moving the
little screws, A A, (page 1560), working in the centering-ring
of the evepicce tube,

Should the engineer desire to make the adjustment of
the object-glass slide, it will be necessary to remove the
level-tube in order that the small screw immediately
above its scale may be operated upon with the screw-
driver.

The adjustments which are common to all ¥Y-Levels,
and with which the Engineer should be familiar, are :

1. To adjust the line of collimation, or in other words,
to bring the cross-wires into the optical axis, so that their
point of ntersection will remain on any given point during
an entire revolution of the telescope,

2. To bring the level-bubble parallel with the bear-
ings of the Y-rings or with the longitudinal axis of the
telescope,
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3. Te adjust the Ys, or to bring the bubble into a
position at right angles with the vertical axis of the in-
strument.

To adjust the line of collimation, set the tripod firmly,
remove the Y-pins from the clips so as to allow the tele-

LINE OF scope to turn freely, clamp the instrument

COLLIMATION. to the leveling-head, and by the leveling
and tangent screws bring either of the wires upon the
clearly marked edge of some object, distant from one hun-
dred to five hundred feet. Then with the hand carefully
rotate the telescope half-way around, so that the position
of the same wire is compared with the object selected.

Should it be found above or below, bring it half-way
back by the capstan- head screws at right angles with it,
always remembering the inverting property of the eye.
piece ; now bring the wire again upon the object and re-
peat the first operation until it will reverse correctly.
Proceed in the same manner with the other wire until the
adjustment is completed.

Should both wires be much oot it will be well to bring
both nearly correct before either is entirely adjusted.

When this is eflected, unscrew the covering of the eve-
piece centering-screws, shown in the sectional view at A A,
page 150, and move each pair in succession with a screw-
driver until the wires are brought into the center of the
field of view. The inverting property of the eyepiece
does not affect this operation, and the screws are moved
directly,

To test the correctness of the centering, rotate the tele-
scope, and observe whether it appears to shift the position
of an object. Should any movement be perceived, the cen-
tering is not perfectly effected. In all telescopes the line of
collimation depends upon the relation of the cross-wires and
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object-glass + and therefore the movement of the eyepiece
does not affect the adjustment of the wires in any respect.

When the centering has once been effected it remains
permanent, the cover being screwed on again to conceal
and protect it from derangement at the hands of the
curious and inexperienced operator.

To adjust the level-bubble, clamp the
instrument over either pair of leveling-
screws, and bring the bubble into the middle of the tube,

Now turn the telescope in the Vs, so as to bring the
level-tube on one side of the middle of the bar. Should
the bubble run to the end, it would show that the vertical
plane passing through the middle of the bubble was not
parallel to that drawn through the axis of the telescope
rings.

To correct the error, bring the bubble, by estimation,
half-way back with the capstan-head screws on each
side of the level-holder, placed usuoally at the object-glass
end of the tube,

Again bring the level-tube over the middle of the bar
and the bubble to the middle, turn the level to either side,
and, if necessary, repeat the correction until the bubble
will keep its position when the tube is turned half an inch
or more to either side of the middle of the bar,

The necessity for this operation arises {from the fact that,
when the telescope is reversed end for end in the Vs dn
the other and principal adjustment of the bubble, we are
not certain of placing the level-tube in the same vertical
plane ; and therefore it would be almost impossible to
effect the adjustment without a lateral correction.

Having now, in great measure, removed the preparatory
difficulties, we proceed to make the level-tube parallel with
the bearings of the Y-rings,

LEVEL-VIAL.
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To do this, bring the bubble into the middle with the
leveling-screws, and then, without jarring the nstrument,
take the telescope out of the ¥s and reverse it end for
end. Should the bubble run to either end, lower that end,
or, what is equivalent, raise the other by torning the ad-
justing-nuts on one end of the level until, by estimation,
half the correction is made ; again bring the bubble into
the middle by the leveling-screws, and repeat the whole
operation until the reversion can be made without causing
any change in the bubble,

It would Dbe well to test the lateral adjustment and
make such correction as may be necessary in that, before
the horizontal adjustment is entively completed.

To adjust the Ys: Having made the previous ad-
justments, it remains now to bring the level into
position at right angles with the vertical axis, so
that the bubble will remain in the middle during an entire
revolution of the instrument.

To do this, bring the level-tube directly over the mid-
dle of the bar and clamp the telescope in the Ys, placing
it as before, over two of the leveling-screws, unclamp the
socket, level the bubble, and turn the instrument half - way
around, so that the level-bar may occupy the reverse position
with respect to the leveling-screws beneath.

Should the bubble run to either end, bring it half-way
back by the Y-nuts on either end of the Dbar; then move
the telescope over the other set of leveling-screws, bring
the bubble again into the middle, and proceed as above
described, changing to each pair of screws successively un-
til the adjustment is very nearly perfected, when it may be
completed over a single pair,

The object of this approximate adjustment is to bring
the upper parallel plate of the tripod head into a position

¥5.
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as nearly horizontal as possible, in order that no essential
error may arise in case Lthe level, when reversed, is not
Lrought precisely to its former position,  When the level
has been thus completely adjusted, if the instroment is
properly made and the socket well fitted, the bubble will
reverse over each pair of screws in any position.

Should the Engineer be unable to make it work cor-
rectly, he should examine the outside socket carefully to see
that it is set securely in the main socket, and also notice that
the clamp does not bear upon the ring which it encircles.

When these are correct, and the error s still manifested,
it will probably be found in the imperfection of the interior
spindle,

Afrer the adjustments of the level have been made, and
the bubble remains in the middle in any position of the
socket, the Engineer should turn the telescope in the Vs
until the pin on the clip of the ¥ will enter the little
recess in the ring to which it is fitted, and by which is
instred the horizontal position of the cross-wire.

When the pin is inits place the horizontal wire may be
applied to any level line, and in case it should not be
parallel with it, two of the cross-wire screws that are at
right angles with each other may be loosened and, by the
serews outside, the cross-wire ring turned until the wire is
horizontal ; the line of collimation must then be corrected
again and the adjustments of the Level will be complete.

o USE THE LEVEL,

When using the instrument, the legs of the tripod must
be set firmly into the ground ; the bubble should then be
brought over cach pair of leveling-screws successively and
leveled in each position, any correction being made in the
adjustments which may appear necessary,
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Care should be taken to bring the wires precisely in
focus, and the object distinctly in view, so that all errors of
!J;J.F-‘J.”il..’t may be avinded. This error 15 seen when the eye of
an observer is moved to either side of the center of the eye-
picce of a telescope, in which the foci of the eyepiece and ob-
ject-glass are not brought precisely upon the cross-wires and
object ; in such a case the wires will appear to move over
the surface and the observation will be liable to inaccuracy.

In all instances, the wires and object should be brought
into view so perfectly that the cross-wires will appear to be
tastened to the surface, and will remain in that position
however the eye is moved.

In running levels it is best, wherever possible, that
equal fore-sights and back-sights should be taken, so as to
avoid any error arising from the curvature of the earth,

If the socket of the instrument becomes so firmly set in
the leveling-head as to be difficult of removal in the
ordinary way, the Engineer should place the palm of his
hand under the Y-nuts at each end of the bar and give a
sudden upward blow to the bar, taking care also to hald his
hands so as to grasp it the moment it is free.

If there iz any roughness in the movement of the
object-glass slide, it may be looked for in three places :

1. Remove the four little screws that attach the pinion-
strap to the telescope.  See that the pinion turns freely in its
socket ; 1f it does not, then there is dirt in the bearing that
is cutting its surface. Remove the nut at the end of the
pinion-rod and knock the pinion out of its head with a
block of wood, The scratched surface can be rubbed
smooth with the back of a knife-blade, Put a little tallow
on the bearings and replace the parts.

2, While the pinion is out, see that the slide moves
freely in or out. If it scratches, rub it smooth,
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3. If the pinion movement and shde are found in
good order, the trouble may be found on the shde of
the slot opposite the rack, on the edge which bears upon
the back of the pinion-socket. Ruob it smooth and apply
a little tallow.

We have introduced in the object-glass slides of all
our telescopes, as well as in the pinion-sockets, an anti-
friction bearing which, after a trial of several years, has
proved to be a complete remedy for the abrasion or fretting
of the surface above mentioned,

No., 378.
15-INCH YV.LEVEL, DPriceas shown, with wipod, $00.00,

Our fifteen-inch Level, as shown, has the same arrange-
ment of sockets, tripod, etc., as the larger Levels, but has no
pinien movement to the eyepiece. The shade to the object-
glassisremovable. Theleveling-head remains attached to the
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spinddle, and is packed with it in the box, The instrument
15 also somewhat smaller and lighter than the other sizes,

SIZE The average weight of the different sizes
AND WEIGHT. of our Y-Levels, exclusive of the tripod, is
about as follows @

2Rimch telescope, with leveling-lead, e, ... 14} s
20-imech L8 i Lo 133 1bs
15-inch o i . 131 s
15.mch L o, 11k s,
Architects” Level, t ol iih Ihs

THE ARCHITECTS' LEVEL,

Mo, 380.
Frice as shown, with tripod, 250,00

The figure represents a Level, introduced by us in 1874,
which is very largely used by Architects, Builders and Mill-
wrights, as well as by Engineers and Survevors, in the
orading of streets, draing and sewers,
" The instrument has a telescope twelve inches in length,
furnished with rings and Ys like the larger Levels, and
adjusted in the same manner,
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The leveling-head has the ordinary screws and clamp to
the spindle, but no tangent movement ; it has also a hori-
zgontal circle three inches in diameter, fitted to the upper
end of the socket and turning readily vpon it ; the circle is
graduated to degrees, figured from 0 to B each way, and is
read to five minutes by a vernier which is fixed to the
spandle.

The telescope is directed to any object by hand, the
spindle turning readily in its socket ; but it can be clamped
in any position by the clamp-screw shown under the circle.

The instrument is placed either upon a light tripod as
shown, or on a small triangular plate, called a * trivet,”
having three sharp steel points by which it is firmly
set upon any surface of wood or stone ; both tripod and
trivet are furnished with the Level. A short piece of tube
called a shade is also supplied, to put on over the abject-
glass to protect it from the glare of the sun.

No, 381.
Frice as shown, with clamp and tangend to spindle, 36500,
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We add the Architects’ Level, when desired, a clamp
and tangent movement to the leveling -head, thus enabling
the instrument to be clamped maore securely, and a movement
in a horizontal plane to be made more accurately, When
thus fitted the Architects’ Level is sold for $65.00.

The adjustments of the Architects’ Level are made ex-
actly as described in our account of the
larger levels. They are not liable to
derangement, and will ordinarily require but little attention,

ADJUSTMENTS.

TO USE THE ARCHITECTS LEVEL,

The instrument should be set up firmly upon the tripod
or trivet, and in a position as nearly level as practicable,
the telescope placed over either pair of leveling-screws, and
the bubble brought into the middle by turning the opposite
screws with the thumb and forefinger of each hand, the
thumhs being both turned in or out as may be needed, and
both screws brought to a bearing in the little cups under-
neath, Having brought the bubble into the middle of the
vial, turn the telescope over the other pair of screws, and
repeat the same operation.

The instrument having thus been carefully leveled,
bring the evepiece and object-glass into focus upon the
object as before described, and the horizontal cross-wire
will give any number of points required, which will all be
in the same level plane,

A strip of board held erect will avswer as a rod, and a
line in pencil drawn across it at the part cut by the horizon-
tal wire will give the height of the starting-point ; and any
different points on the rod, either above or helow that
indicated by the cross-wire, will show the difference in
height of the various points assumed, as compared with the
starting-point.
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In laying off angles with the Level, the bubbles should
first be brought into the middle as before described, and
Laving oFF the vertical cross-wire made to cut the object

ANGLES. or line from which the angle is to be taken.
Then, the spindle being clamped by the little milled head
screw under the circle, the circle is turned around by hand
until the zero-lings of both circle and vernier are made to
coincide ; then loosen the clamp-screw, turn the telescope
to the point desired, and the angle between the two points
will be read off on the circle,

The point underneath the Level is easily indicated by
the point of the plummet suspended from the tripod.

It will he understood that, by the use of the vernier,
angles can be read on the circle to five minutes of a degree,
but ordinarily only even angles will be taken and only the
middle line of the vernier will be used.

In many situations, after the walls of a building have
been carried up to any regoired height, it becomes difficult
A E to set up the tripod, and n th.is Ciase t.he
level is screwed upon the trivet, which
can be set upon the wall or a plece of
board tacked to the huilding, or indeed
B [F upon any surface nearly level and not less
than six inches square,

To illustrate the value of this instru-
ment in laying out the sites of buildings,

suppose it 5 desired to erect a

G building, C I, at right angles

with a building, A B, and at a
given distance from its front.

e — SO | First set up the Level at E|

and carefully center the bubble, the point of the plummet

below indicating the required distance of the side of the
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new building from the front, A B. Measure the same dis-
tt"mr:f: at the other corner of A B, and, having erected the rad,
-‘*'Hh’E upon it with the telescope and clamp to the spindle.

Now carry the rod the required distance from B, and
move it from side to side until it s again in line with the
telescope, as at C.

Eemove the instrument, and having carefully set it over
the point, C, by the plummet and brought the bhubble into
the middle as before, set the telescope again upon the rod
placed at E or ¥, and clamp to the spindle.  Bring the
zeros of the circle and vernier to coincide, unclamyp, and
turn the vernier to ninety degrees; this will give a point, I,
at any required distance from C, and C T3 will be the side of
the proposed building. The side, C G, is determined by
turning the telescope around until the vernier is in line
with the other zero of the circle, and thus the corner, C, and
the two sides, C D and C (5, are at once set off, and the re-
maining corner, H, easily ascertained by making D' H and
G H equal to C G and C D) respectively,

Other uses of the level, as the setting of floor-timbers,
of window and door sills, the leveling of flonrs, et will
readily occur to one who has been engaged in building,
where it is of great advantage,

To the Millwright such a Level is almost indispensahle
in the lining and leveling of shafting, the ascertaining of
the fall of water obtainable, and in determining the over-
flow of land by a mill-pond.

The farmer will find it of value in laying out draios,
determining their location, ascertaining the height of
springs, and similar work,

This Level has become widely known, and its extreme
cheapness, simplicity and excellence have created a great
demand for it.



1= PRATINAGE LEVEL

No. 387.

Price ns shown, SE5.001,

THE DRAINAGE LEVEL,
IPATENTED.}

Figure No. 387 represents a Level combining the
extremes of simplicity and compactness with real efficiency,
at a very moderate cost. The level and telescope with
cross-wires are both enclosed and secured in a strong case
of brass, between eight and nine inches long, two inches
wide and one and one-quarter inches high.

The ends of the case are thickened and made parallel
each to each, on the upper and under sides,

A socket screws into the under side of the case and is
fitted to a ball-spindle, by which it is made approximately
level, and then precisely so by the small leveling-screws as
shown.  When desired, the leveling head can be dispensed
with and the instrument leveled on the ball alone.

A Compass with three-inch needle s added. to the
Drainage Level, when desired. This is fitted securely to the
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upper surface of the case and can be removed at pleasure ;
and while it does not interfere in any way with the reading

* of the level-vial, it furnishes a ready means of determining
the bearing of lines or of measuring angles by the needle.
This Level is adjusted almost as simply as an ordinary
Masons’ or Builders’ Level :  The spirit-level, by reversing
from end to end on the lower faces of
the case, and making necessary correc-
tions by the screw at the eyepiece end and in line with the
level-tube :  The telescope, by applying the opposite faces
to the same surface, and bringing the telescope cross-wires,
by two screws, one on each face, so as to cut the same point
in both positions of the case.

For making the ahove adjustments when needed, a small
block of wood, having a metal screw-plate that fits the top
of the spindle-socket, is furnished with the instrument,

It will, of course, be understood that these adjustments
are always made by the maker, and are not liable to derange-
ment in the ordinary use of the Level,

When the socket is screwed frmly to the case and the
instrument leveled, it should remain level when reversed
upon its spindle in any direction,

If it does not, correct the error by the three screws found
on the same side of the Aange of the socket, the cutside

ADJUSTMENTS.
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ones when unscrewed carrying the flange down and the
middle one, when screwed up, raising it.

Should the cross-wires be indistinct or out of focus,
unscrew the cap of the eyepiece and turn the setting of
the lens around o either direction until the wires are
clearly seen, when the cover may be replaced,

The advantages of this Level, in the work of the
farmer, manofacturer and builder, will be apparent on a
simple inspection : drains can be located and leveled, the
helght of springs ascertained, and the accurate levels of
lines of shafting, floor-timbers and sills be determined.

The Architects’ Leveling-Rods, hereafter described, are
intended for use with this instrument, if desired,

PRICES.
Mo Pricm.
Anh, ]Jnnmg___t' Lﬂt] with =taff MOMNHNES. <rovsanianis e B15.00
it with plain tripod...oe... e 20,0
287, b * with tripod and leve £ 25,00
388, e “ with tripod and leveling- .scrnw and with

Compass and clamp-screws. . .coooi i
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TRIPODS.

IN THE tripods of all our instruments the upper part of

the leg is flattened and slotted to fit closely on each
side ‘of a strong tenon projecting from the under side of
the tripod head, there being also a strong brass bolt, with
large head and thumb-nut on opposite sides of the leg, by
which it 15 held firmly in place.

The tripod head is made of the best bell-metal, the
tenons and upper part being cast in one piece and firmly
braced together, The legs are round, and taper in each
direction towards the head and point,

The point or shoe is a tapering brass ferrule, having an
iron end ;b is cemented and frmly riveted to the wood.

The legs of all our tripods are about four feet eight
inches long from head to point. We make four sizes of
tripods with solid legs, as follows :

“T'he heavy tripod, No. 400, has a metal head four and
one-quarter inches in diameter, with mahogany legrs one
amdl three-eighths inches in diameter at the top, one and
three-quarters at the swell and one and one-eighth at the
print,  This is vsed with the Engineers’ Transit and with
the larger ¥V-Levels, 2

The mediom sized tripod has a head of the same
diameter as the former, and mahogany legs which are one
anmd one-eighth inches in diameter at the top, one and five-
eighths at the swell and one and one-sixteenth at the point,
This tripod is nsed with the Surveyors' Transit, the light
Engineers' Transit, and the hfteen-inch Lewvel.

The Compass tripod, No, 415, has a head about three
inches in diameter, and lege which are about one inch in

172
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diameter at the top, one and three-eighths at the swell and
seven-cighths at the bottom.

The legs are usually of cherry, and the tripod is used
with the various Compasses and with the Vernier Transit-
Compass,

PLAIN TRIPODS,

MOos. 400 AND 430.
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The Pocket-Compass Tripod is the same style as No,
415, but has smaller heads and legs.  The legs are of
cherry and are nearly three-quarters of an inch in diameter
at the top and bottom, and one and one-eighth at the swell.

SPLIT-LEG TRIPOD,

The improved split-
leg tripod is shown in
the engraving, The
change in form is shown
in section at A I3,

The legs are of
straight - grained ash,
and by the new form
stiffness  and strength
are gained with reduced
weight and greater
comfort in carrying,
We are confident that
Engineers will regard
these changes as great
improvements,

We make several
sizes of this tripod, to
use with Transits, Levels
and Compasses.

NOS. 408 AND 435,
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NOoS, 410 aND 440,

175
EXTENSION TRIPOD,
In No. 410 is shown
a decided improvement
o the old pattern of ex-
tension tripod, which has
proved so popular. This
new tripod is stronger,
more rigid and weighs
less than the old form,
The difference is
shown in section at A B
The new tripod can be
carried with more com-
fort than the old, and
the shape of the side
pieces allows the mid-
dle piece to be clamped
firmly with a single band
and screw, while slight
changes in length can he
made by twisting the
middle piece upor down.
The legs are of maple,
and are clamped to the
tripod head with thumb-
nuts,

We make several sizes of extension tripods.  The large
size iz used with the large Transits and Levels, and the

medinm size with the Mountain

Transit. A smaller size

is used with the smaller Transits, Architects' Levels and
large Compasses, and the smallest size is used with the

various Pocket-Compasses.

Note.—For prices of 1pi:liﬂL, split-leg apd extension tripods, see pages

251 and 262 of the Price- ist.
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LEATHER CASES AND POUCHES,

Mo, 420,

We have in our establishment the best facilities for
making all kinds of leather work to ornder, and can
promptly furnish anything in the line of cases or pouches
for surveying-instruments,

The small pouch as shown in the cut furnishes a very
convenient method for carrying small Pocket-Compasses
without telescopes, as Nos, 285-350.

These pouches are strongly made, finished with ad-
justable sling strap, and are so arranged as to hold the
Compass and its mountings frmly and protect them from
any injury in transportation.  The wooden box in which
the small Compasses are packed is omitted when the leather
powck is used.  The leather cases, however, are fitted to
hold the wooden box containing the instrument, and are
used with any Transit, Level or Compass.

MNoTe.— VFor prices of leather cases and pouches, see page 208 of the
Frice-List.



LEVELING-RODS.

E GIVE on the following pages cuts and descriptions

of the leveling-rods. commonly used by American

Engineers and Surveyors, which are manufactured by us in
large quantities and kept constantly in stock.

Our facilities for the manufacture of leveling-rods have
for many years surpassed those of all other makers, The
greatest care is exercised in the preparation and seasoning
of the wood, special appliances and machinery for the work
have been constructed at great cost, and in point of finish
and accuracy our rods are unexcelled,

For many years we have made to order special rods, to

SPECIAL designs furnished, which have been used in the

RODS. most critical work with perfect satisfaction,

We are prepared to make rods of any design to order.

THE PHILADELPHIA ROD.
{ No. 5. )

This rod iz made in two parts, each about three-quarters
of an inch thick by one and one-halfl inches wide and seven
and three-tenths feet long, the parts connected by two
metal sleeves, the upper one of which has a clamp-screw for
fastening the two parts together when the rod is raised for
a higher reading than seven feet.

Bath sides of the back strip and one side of the front
are recessed one-sixteenth of an inch below the edges,
These surfaces are painted white, graduated into feet,
tenths and hundredths of a foot, and the feet and tenths

figured,
177
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214,00k,

Price,

PHILADELFPHIA RO,

500.

Mo,

LEVELING.RODS.

The graduations and figures are slightly
impressed on the recessed surfaces, thus in-
creasing their durability,

The edges of the rod and the corners of
the brass mountings are rounded, for ease in
handling,

The fromt piece reads from the bottom
upward to seven feet, the foot figures being
red and the tenth Agures black. When the
rod is extended to full length the front sur-
face of the rear half reads from seven to
thirteen leet, and the whole front of the rod
15 hgured continuously and becomes a self-
reading rod thirteen leet long, reading to
hundredehs of a foot,

The back surface of the rear half is
fizured from seven to thirteen feet, reading
from the top down; it has also a scale by
which the rod is read to hundredths and half-
hundredths of a foot as it is extended, The
target is round, made of brass raised on
the perimeter to increase its strength, and is
painted in white and red guadrants ; it has
also a scale on its chamfered edge, reading
to half-hundredths of a foot.

When a level of less than seven feet is
desired the target is moved up or down the
front surface, the rod being closed and
clamped ; but when a greater height is re-
quired the target is fixed al seven feet and
the rear half extended, the scale on the back
giving the readings like those of the target
to half-hundredths of a foot.
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BOSTON ROLD. Prce, $14.400,

No, 503,

LEVELING-RODS, 179

FHE BOSTON ROD.
{ Mo, D03

This rod is formed of two picces, each
about six feet long, sliding casily by each
other in either direction.

One side is furnished with a clamping piece
and screw, with a small vernier at each end ;
the other or front piece carries the target, and
has on each side an inlaid strip upon which
graduations of feet, tenths and hundredths are
marked and figured,

The target is a disk of brass raised on its
perimeter, fastened on the front half, and is
painted red and white, having its middle line
just three-tenths of a foot from the end of the
rod.

Each tenth of the rod is Agored decimally
in three figures, or to hundredths of a foot,
and by the verniers is read to thousandths.

The target being fixed, when any height is
taken above six feet, the rod is changed end
for end and the graduations read by the other
vernier, the height to which the rod can be ex-
tended being a little over eleven feet.

This rod is very convenient on account of
its lightness, but the parts are too frail to
endure the rough usage of this country ; and
American Engineers generally prefer other
rodds which are heavier and more substantial,



TROY ROD.  Price, §10.00,

No. 504.

LEVELING-AODS.

THE TROV RO
{ Mo, A04.)

The cut represents another form of the
sliding leveling-rod, called the Troy Rod
This is a self-reading rod up to six feet, or it
can be read by a vernier on the rear piece to
thousandths of a foot, as usual,

It has two targets as shown, both fastened
to the front half of the rod, the lower one hav-
ing its middle line just three-tenths of a (oot
above the end, and the other target exactly six
feet above the lower,

There is a clamping piece with screw on
the back of the rod, below the upper target,
by which the two parts are clamped together
when desired.

The face of the front piece is recessed like
that of the Philadelphia rod, painted white,
graduated to feet and hundredths, and figured
as represented.

The side of the front half is graduated to
feet and hundredths, read by a vernier on the
top of the rear half to thousandths, and figured -
from the top downwards, beginning with three-
tenths, that being the height of the middle
line of the lower target.

When a level of less than six feet is taken
on the rod the observation is made by the lower
target, and the reading is direct as given onthe
side ; but when a greater height is taken the
upper target is sighted upon, and six feet added
to the reading on the side in every instance, a
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Price, 14,00,

No. BOE. NEW YOREK RO, in 2 pares §usual pattern’,
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reading up to twelve feet being thus readily
obtained.

THE NEIW VYORK ROD.
{ Mo Sk

This rod, which is shown in the engraving
as cut in two, so that the ends may be ex-
hibited, iz made in two parts, the pieces sliding
ome from the other, the same end being always
held on the ground, and the graduations start-
ing from that point.

The graduations are made to tenths and
hundredths of a foot, the tenth figures being
black, and the feet marked with a large red
figure.

The front surface, on which the target
moves, reads to six and one-half feet on the
two-part rods. When a greater height is re-
quired, the horizental line of the target is fixed
at the highest graduation, and the upper half
of the rod carrying the target is moved out of
the lower, the reading being now obtained by
a vernier on the graduated side, up to an ele-
vation of twelve feet,

The target is round, made of brass with a
raised rim to strengthen it and to protect the
paint from being defaced,

The target is arranged with an improved
clamp, which can be so adjusted as to regulate
the friction on the rod, enabling the target to
Le easily moved up and down, and to be
clamped with a slight turn of the binding-
SCrew.
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The face of the target is graduated into
guadrants by horizontal and vertical diam-
eters, the gquadrants being painted alter-
nately white and red, or sometimes white and
black,

The opening in the face of the targetis
nearly two-tenths of a foot long, so that in
any position a figure noting a tenth of a foot
can be seen on the surface of the rod.

The right edge of the opening is cham-
fered, and graduated into ten equal spaces cor-
responding with nine hundredths on the rod.
The graduations start from the horizontal line
which separates the colors of the lace,

" The vernier, like that on the side of the
rod, reads to thousandths of a foot,  The rod
is fitted with the improved clamp.

L1,

Price, #1800,

Price,

THE NEII" VORK ROD.
In three or four parts.  (Nos, 507 and H08, )
{ PATENTED.)

In this rod, as shown, a third or fourth
piece is added, giving a rod of a greater
length, and at the same time making it more
compact and portable.

The graduations, verniers and readings
are the same as those of the rod in two parts,

The three-part rod allows a reading of
twelve and one-half feet, and when closed is
five [eet long.

The lour-part rod when closed is five
feet long, but it can be extended to sixteen
feet. :

ST e e 3

No. 508. NEW YORK ROD,in 4 pans.

No. 507. NEW YORK ROD, ind pans.




ARCHITECTS" ROD. Price, $6.00,

MNo. 511,

LEVELING. RODS. 183

THE ARCHITECTS ROD.
[ Mos, alikand 511, }

This is a very light and simple sliding rod
in two equal parts, each seven-eighths of an
inch square, and when closed the rod is about
five feet six inches long.

As shown, the front half is graduated on
two sides to feet, tenths and hundredths, read-
ing by verniers on the target and side to thou-
sandths of a foot.

The target is similar to those of the rods
already described, and it moves on the closed
rod when levels of less than five and four-
tenths feet are to be taken.

When a greater height is needed, the target
is fixed at the highest graduvation, the front
half carried above the rear part and clamped
by the clamp-screw at any point desired, the
height up to ten feet being now read off by the
vernier on the lower half,

This rad is adapted for use with any Level,
and is so light and efficient that it has heen
received with favor. It is, however, generally
used with the Architects’ and Drainage Levels,

When it i= designed for Architects' use the
graduations are in feet, inches and sixteenths,
and no vernier is reguired,
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LEVELING-RODS.

THE MWMACHINISEST ol
[ Ma. -'ill'..f.}

The Machinists' Rod is made in one
piece with a cross-section about seven-
eighths of an inch square and a length
of six and one-half feet, and 1s gradu-
ated on one face to leet, inches and six-
teenths. At one end and attached to
the rod with a swivel is a large hook by
which the rod may be hung from a shaft,
The target is, painted red with broad
white lines crossing the center and 15
fitted with candle-holder. This rod is
designed especially for use in leveling
shafting in factories and in conjunction
with the Architects’ Level will be found
most serviceable,

THE TELEMETER ROIL
(No. 614, )

The Telemeter, or Stadia, Rod is
formed of two pieces of pine, each three
and one-half inches in width and six feet
leng. The inner surfaces of the rod are
recessed to protect the graduated sur-
face, and painted white, with gradua-
tions in black to feet, tenths and hun-
dredehs, the feet figured in red and the
tenths in black. The two pieces are con-
nected by strong brass hinges and folded
in transportation. When in use they are
opened, Taid fat and held frmly in line

No. 513.— TELEMETER OR STATHA ROD. Price, $12.00.
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by a steel pin which passes through sockets at
the back of the hinges,  The rod tapers toward
the top from a thickness at the bottom of one
and one-eighth inches. This is a self-reading
rod, and is often uwsed in connection with the
stadia to ascertain distances by simple observa.
tion, in the same manner as the Philadelphia rod
already described.  The price is $12.00,

THE TELESCOPIC RO
[ Mo, A1529

smaller upper parts slide out of a larger
and lower part which answers as a case.
When closed the rod is five feet long,
and it extends to fourteen feet. It is
graduated on a recessed face to feet,
tenths and hundredths, the oradua-
tions Dbeing painted and figured like
those of the Philadelphia and Tele-
meter rods.

Price, $24,00,

THE CROSS-SECTION RO,
(Moo 516

This rod 1s made of well-seasoned
pine, and is ten feet long and one and
one-half inches square at the ends ; it
is about four inches thick in the mid-
dle, where there is an opening for the
hand, as shown. Both sides are gradu-
ated on a recessed white surface, the
graduoations being painted black like
those of a leveling-rod, and fhigured

MNo. 515. TELESCOPIC ROD,

This rod is made so that the two ]

Frice, §10,00,

CROBSSECTION Rl

Mo, 516,
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from the same end of the rod. There is also an
adjustable spirit-level at each end, one of which is
shown in the cut.

PLEALN LEVELING-ROD,
i No. G18,]

A very good self-reading rod is made of
seasoned white pine, recessed and graduated
on one face like the Philadelphia rod. A rib
at the back, extending through the length of
the rod, gives great rigidity, while it does not
materially increase the weight. The plain
leveling-rod is commonly made ten and twelve
feet long, but can be made longer, if desired,
at an additional cost of about fifty cents per
foot.

i
L R

METRIC RODS,

Besides the usual graduation of leveling-
rods into [eet and parts of a foot, we gradu-
ate them, when desired, into meters, deci-
meters and centimeters.  The scales on the
targets and sides of the rods read the centi-
meters to millimeters on all except the tele-
meter, telescopic and plain rods, which have
oo targeis and are read only to centimeters,
The New York, Troy, Boston and Architects’
Metric rods are graduated, when desired, to
read by vernier to one-tenth of a millimeter,

No. 518. PLAIN LEVELING-RUD. Price, $6.00.

LEVELING-POLE,

The leveling-pole, shown in No. 530, is a
combination of a plain self-reading rod and a
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flagpole. It is made with flat face, front and
rear, and rounded sides,  One face is gradoated
to feet and hundredths of a fool, while the other
face and sides are graduated to feet only and are
painted red and white alternately.  The pole is
made seven and nine feet long, the sraduated
faces reading to six and eight feet respectively,
and when used as a rod is read, as shown in the
cut, The prices are $5.00 and 36.00.

OO0 AND fRON FLAGSTAFES,

We make three sizes of the common wood
flagstafis, or ranging-poles. They are octag-
onal in form, tapering from the bottom to the
top, six, eight and ten feet long, and have steel
shoes.  (See cut No. 534.)

We also make a convenient ranging-pole of
an iron tube, eleven-sixteenths of an inch in
diameter, hung in gimbals so that it can be
readily set over a given point. (See cut No
539.) Similar iron poles are made without
gimbals, six and eight feet long.

These staffs are graduated to feet, and painted
alternately red and white.

They are alsn graduated metrically, when
desired, five spaces to each meter.

NoTE— For prices of Leveling-Raods and Flagstafis,
see pages 264 and 265 of the Price-List
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FHE ROLEVEL

IFATEMTED. )

No. 545 represents a level for the more accurate plumb-
ing of leveling-rods and ranging-poles.  The figures show
it when folded for carrying, and also as attached to a rod.

It is held in place by the hand, or can be secured by a
string or rubber band to hooks attached to each plate of
the level,  Its convenience and value have commended it
to general favor,

Mo, 545 ROIFLEVEL

Prace, 3.1,

Foop-Lever as arrvien o 4 Ron,



THE PLANE-TABLE.

HE recognized utility of the Plane-Table for topo-

graphical and map drawing is bringing it into use in

this country ; and to meet the demand for instruments of

moderate cost and real efficiency we have introduced several
patterns of the Plane-Table.

o, MNO. 653, Fricn

333, Plane-Table, hoard 324 inches, mounted on large lri}-rnl
with leveling-socket and chm]- ] lumbing-arm, |- um-

met 1|1|,|_1:|.||||.[s for papwr. ki T 4 B L H40.00

Combined Compass nnd leve A N L 15, 1K}
Alidade, with telesoope 1 inches |-=m=. preeweer 200 diam-
eters, with stadia, vertical circle to 1 minute, level on
l_f[uhﬂ'l]u.: and clamp and tangent, moanted on column

, A5 01 eNETaVIE . . ccciai i e s e i s e TOAWD

Price as shown, tatal ..ol H150,00

180
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The Plane-Table consists mainly of a drawing-board
upon a firm tripod, as shown in No. 553, having upon
its upper surface a movable straight-edge or Alidade, ar-
ranged either with sight-vanes or telescope, by which it
may be directed to any given point, a line being then
drawn on the paper along the edge of the Alidade.

A square brass plate, to which is attached a Compass
with two spirit-levels, is also shown, and serves both to
level the table and, when applied by the
edges parallel to the zero-lines of the
compass-circle, to determine the magnetic bearing of the
lines drawn on the paper, or the direction of the table itself.

The table is made of wood arranged in sections so as to
prevent warping, and has an adjustable wooden roller
orawing- 2t each end, by which the paper is brought

BOARD. (own snugly to the board or upon which a long
sheet can be rolled and unrolled at will. Sometimes in
place of the rollers, and often in combination with them, a
number of brass clamps, as shown, are used in holding the
paper firmly.

Sull another method of fastening the paper to the board
is shown in the cut on page 195, in which are represented
small brass screws: passing through the paper and into
brass sockets let mto and shghtly below the surface of the
board. This method allows the Alidade to move over the
surface without interference.

The plumbing-arm shown in the figure has its end
brought to a point, that it may be set at any given point on
the paper, the plummet hanging from the
under arm determining the corresponding
point on the ground.  The lower arm moves upon a hinge,
an index on the side showing when the ends of the two
arms are plumb with each other as applied to the table,

THE COMPASS.

FLUMBING-ARM,
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The construction of the socket and tripod head is
shown below, @ representing the hemispherical concave
THE socker metal cup fastened by six screws to the
AND TRIPOD. wooden top of the tripod, & the upper or
convex part fitting nicely into the cup and clamped to it
at will by the clamping piece, ¢, and nut, 4. A strong
spiral spring in the hollow cylinder between ¢ and o serves
to hold the two spherical surfaces of the socket together
and allows the easy movement of one within the other in
the leveling of the table,

The flange of the socket, &, supports the table and is con-
nected with its under surface by three segments of brass,
two of which are shown at ¢ ¢ ; a milled head screw pass-
ing through one of these segments serves to clamp the
board to the flange at will, thus allowing the 'lane-Table
to be revolved horizontally.

PLIANE-TARLE WITH LEVELING-SCREWS
AND FANGENT WMOQVEMENT.

The cut on page 192 shows a modification of the simple
Flane-Table, there being added a tangent movement in
azimuth and three screws for leveling,

The board appears as if cut away, to show in detail the
socket and leveling-screws and tangent movement, by
which, as will be seen, a more delicate adjustment in alti-
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tude and azimuth is obtained than by the simple movement
before described.

The Plane-Table outfit as shown above is our No. 549

and] costs as follows :
Prics,
Plane-Takle, board 20 = 24 inches, mownted on barpe tripod, with leveling-socket
and clamp, and with plumbingarm, plummet, and clymps for paper, A ]
Set of three beveling-screws. ..ooveecn e JINE]
Ulamp and 12 ikl i ey in azimuth. SRR {IRET]
Uombined Compuss amd bevels, with squane hase : £ e T 1 1 1|
Alidade, with telescope 11 inches long, 1-|1'h 3k I.L.ll. Aisinch vertical cirche and
vernser te | mimite, level on telescope and clamp ; |.|~|l tangent, on collemn, power
OF CRIESCOPE Z4 ABRIIGART S .11 nms 1rrvms orsarans s smmampans sesinsmidmnmestrs oo - ]

Foeal i s naass iniin " i B A B R e BB i b b R e BFLT0LO0
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The tripod is set up firmly, and the board with the
upper half of the spherical socket attached is placed upon

using THe the lower half of the socket attached to

PLANE-TABLE. the tripod, the wing clamping nut being

screwed up until the table is secure upon the tripod.  The
board is then moved by the pressure of the hand, or by the
leveling-screws, until the level-bubbles upon the compass-
plate will remain in the middle vpon any part of the sur-
face. The wing-nut is now screwed up and the board made
firen upon the tripod.

Any place on the drawing-hoard may then be assumed
as a starting-point, its position over a given point on the
ground being determined by the plumbing-arm and plum-
met. From the given point on the paper sights can be
taken to different corners of the field, and lines drawn on
the paper along the edge of the Alidade. Thus a miniature
of the tract can be traced on the paper, the bearing of any
line being ascertained by applying the side of the compass-
plate to the edge of the Alidade placed on that line. The
table can be moved in azimuth, either by the hand, on
releasing the milled head screw that clamps the flange, or
by the tangent screw as before described.

The measurement of distances by the stadia wires of the
telescope, and of vertical angles by the circle, is effected as
already described in our account of the Transit,
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JOHNSON'S fIMPROVED PLANE-TABLE
AMOVEMENT,

(FATENTED.}

We illustrate on page 195 what is known as the John-
son Plane-Table Movement, complete with large Alidade,
Plumbing-Arm and Compass.

The board s shown as cut away, to give a better view
of the tripod and movement.  In the lower corner is shown
the movement alone, with a portion cut away to show the
construction.

This movement bas been largely used by the topog-
raphers of the U. 5. Geological Survey.

As shown in the cut, this movement supplies an arrange-
ment whereby the table can be easily made horizontal and
then secured by the large wing-nut, A, If desired to turn
the board in azimuth the wing-nut, B, is loosened, leaving
the hemispherical surface, bearing the board secured to
the flange, free to turn, and it can be clamped at will by
screwing up the same nut,  This movement as modified in
recent years supplies an extremely efficient and portable
Plane-Talbile.

The movement with legs complete weighs about nine
pounds.  The legs are made of straight-grained second-
orowth hickory, and the construction of the whole tripod
is such as to secure strength and accuracy, and it is
capable of standing rough usage without getting out of
arder.

Nove.— Any of the Alidades, s deseribed on pages 196 and 197, can be used
with Johnson's Plane-Tahle,
Sew pages M7 and W5 for a list of Johnson's Plane-Table outfits, with prices,
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The Johnson Plane-Table outfit as shown ahove is our
No, 576, and costs as follows

Johnzon's Improved FPlane-Tahble movement, monnted on large tripad..,
Plane-Table Drawing-Board 31 x 24 inches, fined
clamps for er
'Plurnhis:sp-arn?.'.pnd plummet...
Combined Compass and levels with square base...... PRI e 0
Alidade, with telescape 11 inches bong, winl st ul_a -I'-..-
vernier to | minute, level on |E|Elf‘"|}h. and |.|an||.- amd Langent, on o
of telescape 24 diameters.,

Total......o0ve

L and with screw-
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THE ALIDADES,

The different patterns of our Plane-Tables vary mainly
in their Alidades, of which we make four kinds,

I

ll-a‘:;____ P S _M

Mo, 580, FPrice, S15.00.

The simplest Alidade is shown above, and consists of a
brass ruler or straight-edge, twenty inches long and about
three inches wide, at the ends of which sight-vanes are
mounted like those on the ordinary compass. The edge of
the ruler is chamfered and in line with the slots of the vanes,

e

MO, 581. Prce, 50,00,

The lower figure shows the simple Alidade to which is
fitted the Telescopic Sight, having a level, clamp and
tangent and vertical circle reading to five minutes, attached
ta the telescope, which has also stadia wires. The tele-
scope is placed in line with the fiducial edge.
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The third style of Alidade, No, 352, is shown in Uhe et
of the Plane-Table on page 169, the brass ruler being three
inches wide,

The column supports the telescope with its attachments,
the vertical circle being graduated on silver and reading to
single minutes.

The telescope is nine inches long, with a power of twenty
diameters, provided with stadia wires and adjusted like that
of the Transit.

N s

R ! Y

No. 583. T'rice, 50,00,

In the Alidade shown in cut No. 583, the telescope is the
same as that used in our best Transits, having also level,
clamp and tangent, vertical circle on silver reading to single
minutes, and stadia wires for measuring distances.

It is placed on a brass ruler four inches wide, and is
adjusted and used in the same manner as the one just
described.

THE TRAVERSE PLANE-TABLE,

The cut, No. 586, represents a simple form of Plane-
Table and Alidade, which is used extensively by the 1. 5,
Geological Survey for traverse work, The board is fifteen
inches square, and has on the under side a small brass
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flange, into which the clamp-screw of the tripod head
enters and secures the board to the tripod.  The Alidade
consists of a hrass tuler, beveled and graduated on one

MNo. 588.

Price as shown, 885,00 if the tripoad has extension legs, add excea S50,

edge, having at each end hinged sights which Told close to
the surfnce of the ruler. Inserted in one edge of the board
is a samall Box-Compass with needle about three inches
long,

The tripod legs are of cherry, and are attached to a
simple head which bas a clamping screw passing through its
center, compressing a concealed spring and holding the
Loard to the tripod head, at the same Lime allowing a mao-
tieny in azimuth if desired.

The whole, while not capable of as accurate work as
the larger Plane-Tables, supplies a light and portable instru-
ment for topography,



THE CURRENT-METER.

FTER six years’ experience in measuring the velocity

of water in the Ohio and Mississippi rivers by differ-
ent methods, W, G, Price, U, 5. Assistant Engineer, devised
the Current-Meter known by hiz pname, and shown here-
with. It is used by the U. 5 Engineer Corps, the U, §,
Coast and Geodetic Survey, and by Hydraolic Engincers
in different parts of the country.
BUCKET- The wheel of this Meter carries five conical
WHEEL. huckets as shown, so arranged as to feel the
force of the slightest current and cause the wheel to revolve.

The ends of the axis of the wheel revolve in bearings
contained in air chambers of metal, which protect them
from the water and any gritty matter it may contain, and
the friction is thus reduced to a minimum and made a
constant quantity, The form of the wheel and buckets is
such as to insure great strength and thus resist injury from
driftwood, while at the same time it s not liable to obstruc-
tion from floating leaves and grass,

The axis of the wheel, at the upper end, extends above
its bearing, entering an air-tight metal box hereafter named,

and is cut down for a short distance, forming an
AXIS.  cccentric.  One-half of the end of the shaft is
cut away, and this piece is then replaced with a thin slip
of ivory between the two parts, insulating them from each
olher. '

A light spring, so arranged that it comes in contact with
the eccentric, bears upon this divided part of the axis and
successively makes and breaks the electric circuit as the
wheel revolves,

14959



200 CURRENT -METERS

ELECTRIC REGISTER
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The spring and divided axis form the contact-breaker,
and are both contained in the little metal air-tight box
which is shown in the cut,

A hollow eylinder of bronze, called the trunnion, fitting
easily upon the rod, supports the frame of the Meter
by a pivot on each side, and thus by the
rod and pivots the Meter is free to move
both horizontally and vertically, and so adjust itsell to the
direction of the current,

The frame of the Meter is made of bronze, and is very
solid and strong.  The rudder has four light metal wings
FRAME anp ©F vanes, secured to a central rod, and is

RUDDER.  made to balance the weight of the wheel and
give direction to it, and thus keep the wheel in both direc-
tions in ling with the current,

The Meter-frame has a hinged side secured by a spring
key, allowing the Meter and trunnion, which is itself in two
parts, to be detached from the rod when desired. In the
older form the trunnion was left on the rod.

The connecting wires are passed upward through the
trunnion of the Meter, and so have no tendency to pull the
Meter out of the line of the current.

The rod is of brass three-quarters of an inch in diam-
eter and two feet long, its upper end having an eye of
brass screwed firmly on and pioned, and its lower end
screwed into a brass socket in the lead weight, B, and
secured thereto by a jam-nut. A sliding ring of metal
with set-screw, as shown, allows the Meter to be rased to
any point on the rod,

The weight, No. G0G, is of lead and weighs about sixty
pounds ; it has a rudder of wood, as shown,
secured to the weight by brass cheek-
pieces, which are also securely fastened to the weight by

TRUNNION.

LEAD WEIGHT.
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sockets cast into the lead. The rudder can be set at an
angle with the weight, or turned up parallel with the rod,
for convenience in transportation,

The weight, B, is only used where the Meter is em-
ployed in deep water and harbor surveying, where the
currents are very strong.

In shallower waters the Meter is suspended vpon a
brass rod.  These rods are each four feet long and can be
screwed together when o long length is needed.  They are
graduated to feet and tenths.

SIZE OF THE MNETER,

We now make but one size of this Meter, having a
wheel six inches in diameter, and the total length, includ-
ing the rudder-vane, is about twenty-four and one-half
inches long. This Meter is adapted for deep water and
harbor surveying, and also for use in smaller rivers and
streams, and is used either with or without the weight.

RATING THE METER.

Before using the Meter it is necessary to obtain its rat-
ing, which is the number of revolutions of its wheel made
in passing over a measured distance, at dilferent velocities.

The Meter should be rated in still water which is not less
than five fect deep, and to secure a good rating there
should be buot little wind.

It should be attached to the bow of a skiff, as shown in
the cut, and immersed not less than two feet,  The boat
should have no rudder.  The observer should also stake out
two parallel range-lines on shore, about two hundred feet
apart and at right angles with the course the boat is to take.

Attach a quarter-inch cotton cord about three hundred
feet long to the bow of the boat, and pass it aroum] o
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pulley which is placed in line with the course : if there is a
Lend in the shore the pulley may not be NECEessary.

It will require three or four men to pull the boat fast
enough for the high velocities, and there must Le a boatman
with vars in the boat with the observer, to prevent its run-
ning into the shore.

Haul the boat over the measured base at very slow,
very fast and medium velocitics, which should be as nearly
uniform as possible during each passage. .

Note before each trial if the Meter is free to point in
the direction of the current, as the connecting wires are

liable, in backing over the course, to get twisted so as to
pull the Meter out of line.

Fasten a vertical rod on the boat near the seat of the
observer, to enable him to sight at the range stakes as he
passes them ; start the Time-Recorder (No. 619 of Price-
List) and Electric Register on the frst range-line and stop
them on the second; and note accurately the time as given
by the stop-watch, and the number of revolutions of the
wheel as indicated by the Register,

The rating of a Meter {which is, in brief, the value in
feet per second of one revolution of the wheel) will not
change as long as the wheel turns freely and has not been
seriously injured.

The velocity of a curvent of water can readily be computed
from the Reduoction-Table furnished with the instrument,
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and also given on pages 200 and 2006, the number of revolu-
tinns of the wheel per second having been already ascer-
tained by ohservation, and recorded by the Register,

ELECTRIC REGISTER.

The number of revolutions of the Meter-wheel is re-
corded by an Electric Register (shown on page 200}
actuated by a battery of three cells,

The electric current proceeding from one pole of the
battery 15 carried by an insulated copper wire down throogh
the trunnion of the Meter, and thence up to the insulated
binding-post on the upper arm, as shown in the cut ; thence
through the contact-breaker, the axis of the wheel, and the
lower arm, to the binding-screw shown on that arm ;
thence by a second copper wire up through the trunnion to
one binding-screw of the Register; thence through the
Register to the other binding-post ; and thence finally by
another wire to the other pole of the battery.

The Electric Register, No. 608, is enclosed in a mahog-
any case, showing two dials under a glass face, and has an
electro-magnet which, when the circuit is made, moves a
lever, at the end of which is a pawl carrying forward a
ratchet-wheel one tooth at every break of the current,

The dials are each divided into one hundred spaces, and
figured, both reading to the right,—that on the right in
the figure being counted to one hundred and that on the
left to ten thousand; each space on the last named dial
denoting one hundred spaces on that at the right.

We furnish either a dry-cell or wet-cell battery, as may
be preferred, to operate the Electric Regis-
ter. Each battery is composed of three cells
enclosed in aneat wooden case, with lock and strap,

See Nos, 610 and 612 of the Price-List.

BATTERY.
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REDUCTION-TARLE
PRICIE'S PATENT CURRENT-METER, No. G

FOR USE WITIL

WITH 6-INCH

WHEEL,

This Table is a mean of several ratings, and will prob-

ably give correct velocities within one per cent. for any

Meter when in good order.

Measurements and computations by W, G. Price, United

States Assistant Engineer.
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To be used in reducing observed velocities to the mean

out ninety-six

The mean wvelocity i1s ab

vertical velocity.

per cent, of the mid-depth velocity,

Per Cenr |I

e Crwr,

| Dierror.

'Pn'uCF.\'r.l TreErTH. |

Derrn,

MULTIPLY THE MEASURED VELOCITY BY THE I'ERCENTAGE.
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PRICES ACOUSTIC CURRENT-WETER,
(FATENTED.)

This Meter was devised by W. . Price, and lLas many
points of excellence. It is very compact, light and portable,
and is especially designed for use in irrigation ditches, or
streams where there is little depth of water.  The cut shows
the external appearence of the
Meter, with the brass tubes by which
it is held whilein use. The revolu-
tions of the wheel are indicated by
o hammer striking against a dia-
phragm, one blow for every ten reva-
lutions, and the recording mechan-
ism is enclosed in the stem of the
Meter and thoroughly protected
from injury. The sound of the
recording stroke 15 transmitted
through the tubing supporting the
Meter, and is conveyed to the ear
of the operator by the rubber ear-

No. 816, tube. In use the operator fixes the
Frice, £50.00. ear-tube in position by a rubber
band passing arcund his head, and thus both hands are left
free for the manipulation of the Meter. Results obtained
may be readily reduced by the use of the Reduction-Table
supplied with the Meter, and also given on pages 208 and 209,

Each Meter is packed in a wooden box with lock and
strap, and is provided with two lengths of nickel-plated brass
tubing, graduated to feet and tenths up to [our feet, and
with four feet of rubber tubing with all pecessary connec-
tions, Extra graduated brass tubing, in lengths of two feet,
will be furnished when desired, at a cost of §2.50 per length,
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REDUCTION.-TABLE FOR USE WITH
PRICE'S PATENT ACOUSTIC CURRENT-METEER.
The time column is the number of seconds occupied by
one hundred revolutions of the wheel, there being ten
revolutions to each * rap.”
The velocity column is the velocity in feet per second.
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REDUCTION - TABLE. — Continned,

The time column is the number of seconds occupied by
one hundred revolutions of the wheel, there lbeing ten
revolutions to each  rap,”

The velocity column is the velocity in [eet per secoml,
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Mo. B20.
Irice, §25.00.

SOYOEANS HOOK-CAUGE,

BOYVDEN'S HOOKN-GAUGE,

So called from the name of its inventor, 15 used
in determining the depth of water flowing over
weirs, etc,

As represented in the cut, it has a frame of
wood, three feet long and four inches wide, in
a rectangular groove of which another piece is
made to slide, carrying a metallic scale divided
to feet and hundredths, and figured from zero
to two feet and two-tenths, as shown.

Connected with the scale is a brass screw
]1;155iu;; 1||1'0ug11 a socket, fastened to another
shorter sliding piece, shown above, which can
be clamped at any point on the frame, and the
scale with hook moved in either direction by
the milled head nut.

There s also a vernier attached to the frame,
and movable under the screw heads which se-
cure it, in order to adjust its zero to correspond
with the point of the hook, as will be described
hereafter. The vernier reads the scale to thou-
sandths of a foot,

The hook is of brass, and has o sharp point
which, when raised to Lhe surface of the water
at rest, indicates its precise level,

o UsE THE HOOK-GAUGE,

The hook-gaoge 15 used in a box attached to a Aume at
any convenient point near the weir, the water in the Aume
being conveyed to the box by rubber or lead pipes, and thus
indicating the precize level of the water in the Aume, the
surface of the water in the box being also al rest.
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When the depth of the water passing over a weir is re-
quired, the exact level of the crest of the weir should be
taken by a leveling-instrument and rod, and designated by
a line drawn in the still-water box above the surface of the
water,

The scale of the gauge being previously set at zero
with the vernier, the frame is fastened to the box above
the water in such a position that the point of the hook is
at the same level with that of the crest of the weir, the
precise point being secured by the adjusting-screw of the
zcale,

Now see that the zeros of the scale and vernier are in
line, and if not, move the vernier under the screw heads un-
til the zeros correspond, and set the vernier fast,

The point of the hook will of course be under water,
and at the same time level with that of the crest of the
weir.

The depth of the water flowing over the weir is the dis-
tance between the point of the hook in the position named
and the exact surface of the water,

To find this, the hook is raised by turning the milled
head nut until the point of the hook, appearing a little
above the surface, causes a distortion in the reflection of the
light from the surface of the water ; then a little movement
of the hook in the opposite direction, so as just to cause
the distortion to disappear, will indicate the surface with
precision.

The reading of the scale will then give the depth of
water passing over the weir, in thousandths of a foot.

It will be understood from the cut that the longer move-
ments of the scale are made by moving the clamping piece
over the frame, the smaller adjustments being effected Ly
the milled nut.
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TELESCOPIC HAND-LEVELS,

{PATENTED.}

Mo. 625. Mo. 627,
Price, 1000, Price, $15.00.

The figures represent instruments devised by us to
remedy the defects of the ordinary Hand-Levels, and to in-
crease theit usefulness in the work of the Engineer.

The Menocular Hand-Level, shown as No, 625, consists
of a tube to which are fitted the lenses of a single opera-
glass, containing in addition a reflecting prism, cross-wire
and small spirit-level, the last being shown in the open part
of the tube.

The eye-lens, as indicated in the cut, is made of two
separale pieces, the larger one being the usual concave eye-
lens of the opera-glass and the smaller one a segment of a
plano-convex lens, having its focus in a cross-wire under
the level-vial and above the reflecting prism.

The observer holds the tube horizontal with the level-
npening uppermost, and observes the object to which the



HAND-LEVELS. 215

instrument is directed and the position of the level-bubble
with relerence to the cross-wire on the under side of the
level-vial.

When the Hand-Level is held truly horizantal the cross.
wire will bisect the bubble, and will alzo determine the level
of any object seen through the telescope ; thus secaring to
the observer a clear view of the object, magnified also by
the telescope.

The Binocular Hand-Level, shown as Na. 627, consists
of two tubes, that on the right enclosing the vsual lenses of
the opera-glass, while the tube on the left contains only
the prism, level-vial and cross-wire of the instrument just
described.

This level is used like the ordinary opera-glass, the level
being above, as shown in the cut,

When the tubes are held truly horizontal, the Engineer,
with one eye, will see the level with the cross-wire below it
bisecting the bubble, as before described and, with the
other eye, the object observed, the level of which is deter-
mined by the position of the cross-wire upon its surface,

The use of the Binocular Hand-Level gives a clearer
view of an object than is possible with a single tube, there
being now no light lost by the interference of the prism and
level-vial.

The Hand-Tevel is adjusted by sliding the prism-tube
back and forth until the line given is the same as that given
by a YV-Level

The prism in the tube can be reached by removing the
cap from the closed end of the tube, and it is clamped by a
small screw on the lower side.
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LOCAES AANILEVEL,

MO, 630.

Frive, &,

This instrument consistsof a brass tube about six inches
tomg, having, as shown in the figure, a small level on top
and near the object-glass end.  There izalso an opening in
the tube beneath, through which the bubble can be seen, as
reflected by a prism immediately under the level. Both
ends of the tube are closed by disks of plain glass to ex-
clude the dust, and there is at the inner end of the sliding
or eye-tube a semi-circular convex lens, which serves to
magnify the level-bubble and the cross-wire beneath, while
it allows the object to be clearly seen through the open half
of the tube,

The cross-wire 15 fastened to a lhittle frame moving
under the level-tube and adjusted to its place by the small
screw shown on the end of the level-case. The level of
any object in line with the eye of the observer is determined
by sighting upon it through the tube, and bringing the
bubble of the level into a position where it is bisected by
the cross-wire.

THE ABNEY LEVEL AND CLINOIETER.

The Abney Level is an English modification of the
instrument shown above, combining with it an excellent
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clinometer, as shown in the cut, No, 634, As now made
the arc is graduated to ninety degrees each side of the zero,

When the level-bubble is brought to the middle, by
setting the vernier arm to zero on the graduated arc, the
bubble is seen by looking through the eyvepiece, and the
level ascertained as with the Locke’s Level The mamn
tube being square it can Dbe applied to any surface, the
inclination of which is ascertained Dby Dringing the level-
hubble inte the middle, and reading off the angle to five
minutes by the vernier anil arc,

The inner and shorter arc indicates the lines of dilferent
degrees of slope, the left-hand end of the vernier Deing
applied to the lines and the bubble being hrought into the
middle as usual. A small compass with needle about one
and one-half inches long is sometimes attached to the upper
surface of the Abney Level, with a stafl socket helow,

PRICES.
Ha, Price,  TuosT,
4, Abmey Level, an improved ¢ Locke's Hand-Level, ™
giving angles of clevation, and i= also divided for )
slopes, ss 1101, 2to 1, ete. ¢ . BLALHD B0L25

66, Same aa No, 634, and with compass and stalf socket
P Ty R R A e S S e Py T 1. 1) B
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ODOMETER.

This is an instrument designed to register the number
of revolutions of a wagon wheel, and thus indicate dis-
tances where extreme accuracy is not required.

In measuring distances with the Odometers Nos, G40
and 642, the carriage should not be dilven faster than
about six miles an hour,

MNo. 640.

Frice, $15.00.

The Odometer here shown on the left consists essen-
tially of a square brass weight or pendulum, hung within
a rectangular frame which revolves with the wheel, while
the pendulum remains vertical Upon the front face of
the pendulum are two brass wheels two inches in diameter,
the inner surfaces of which are in contact, the edges of
both uniting to make a groove corresponding to a worm cut
n the middle of a shaft fastened to the sides of the frame.

The front wheel has one hundred teeth, the rear one
ninety-nine, and both pitch into and are moved by the revoly-
ing worm of the frame. There are also the same numher of
graduations as of teeth on cach wheel, and they are figured,
the front wheel from 0 to 100, the rear one from 0 to 0,000,
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The front wheel has three spokes, an index being cut
down on its perimeter to read the graduations of the rear
wheel, the front wheel itself being read by a slender steel
wire fastened to the brass weight and curving over the
worm, so as to be immediately over the graduations of the
wheel,

When the frame is made to revolve by the revolution of
the wagon wheel, the worm will turn both wheels and each
will be moved forward one tooth by every turn, and when
one hundred turns are made the front wheel will have moved
completely around, and the index of its zero graduation will
have been carried over one graduation of the inner wheel.

Thus, by noting the position of the indexes of both
wheels, the number of revolutions of the wagon wheel can be
easily obtained up to ninety-nine hundred, when both wheels
will be at zero again. The perimeter of the wagon wheel
being known, the numhber of feet traveled can be at once
ascertained by noting the reading of the wheels at the begin-
ning and the end of the
journey, subtracting one
from the other, and multi-
plying the perimeter of
the wagon wheel by the
number of turns made,

The metal box of this
Odometer is enclosed in
a stout leather case as
shown., The opening
through which the rec-
tangular frame is inserted
or removed, when the
reading of the register is
desired, 15 covered with a
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leather flap secured by a strap and buckle, as shown in the
cut, The manner in which the Odometer case is attached
to the wheel is also shown in the cut.

A form of the Odometer devised by us is represented in
the cut, No. 642, the pendulum of which is fastened to a
shaft turning in the center of a strong, circular metal box.
On this shaft, and turning with it, is a pinion giving motion
to a train of wheels, each of which has also a shaft to the
end of which an index is (astened.

N3, 842
Price, §10.40

I'here are dials for each index as shown, and the num-
ber of turns of the wagon wheel can thus be counted up
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to one hundred thousand, A thick glass in a strong hezel-
ring covers the dials, and allows them to be easily read.
The Odometer is securely fastened to the spokes of the
wheel by three carriage bolts as shown, there being also a
thick leather washer on each side confined between the
bottom of the projecting arms, and a metal washer of the
same shape on the other side of the spokes.  In using this
Oulometer, the reading of the dials must be taken at both
ends of the journey, the one subtracted from the other, and
the remainder showing the number of turns of the wagon
wheel multiplied into its perimeter as before described.

POSFTTUVE AFQFTON ODONETER.

Mo, 644,
Price, FALNL (e page 5.}
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The Positive blotion Odometer, shown on page 210,
is of the most substantial construction,  The wheel work is
contained i a solid metal case with glass covering the face
of the dial. On the chamfered surface are one hondred
raduations, which are figured in tens and read by an index
carried forward one space on the dial by every upward
movement of a steel lever shown underneath.

A wheel with ninety-nize graduations upon it revolves
under the index, immediately beneath the graduated edge
of the dial, and is carried forward a single graduation on
the dial by every complete revolution of the index., The
wheel is figured from O to {000,

This Odometer is intended to be fastened to the axle of
a wagon by the bolts as shown, a cam on the hub of the
wheel giving the upward motion to the steel lever, This
cam is not furnished with the Odo-
meter, as it must be made to it the
hub of the wheel, and the cut shown
here is for guidance in making the
cam. When desired, we will fornish
a cam at small extra cost: but we
must first know the dimensions of the hub where the cam is
to fit. This form of the Odometer secures entive accuracy
in recording the revolutions of the wheel when turning
either slow or fast, and has been adopted in the Topo-
graphical Surveys of the United States, as being superior to
any other,
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HWHELLEARROIT QDOAFETER.

An instroment often used in measuring roads  and
making surveys for county maps is shown in cut Noo G406,
The wheel iz carefully made with brass axle-bearings and
tire, the latter having a perimeter of just half a rod.  The
braces, bolts and all other metal work are also of hrass, to
avoid any attraction of the magoetic necdle,

The upright swtall carvies a Pocket Vernier Compass
with three and one-half-inch needle, by which bearings
may be taken at any point desired. The revolutions of the
wheel are numbered by the Positive Motion Odometer,
fixed to the top of the woeden box, motion being conveyed
through a brass rod carried forward by a cam on the axle
of the wheel.

Mo, B4E.
Frice, $190,00.

I'RICES.
HNo. Price,
Bdfi.  Wheelbarrow Cdometer, complete as shown....oonn. ST2HLM
47, LU L] omitting Compass. ..o JUERET]
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LACOUERING.

All instruments are covered with a lacquer applied when
the work is heated

As long as this lacquer remains, the brass surface will
be kept from tarnishing, and the Engineer, by taking care
not to rub his instrumeént with a dusty cloth or to expose
it to the friction of his clothes, can preserve its original
freshness for a long time,

ERONZE FINISH,

Instead of the ordinary brass finish, most Engineers
prefer instruments blackened or bronzed. This is done
with an acid preparation, after the work has been polished,
and gives the instrument a very showy appearance, besides
being advantageous on account of not reflecting the rays
of the sun as much as the bright or brass finish.

We finish our instruments either bright or bronze, as
may be preferred.

If no direction is given, we usually send Transits, Levels
and Solar instruments of bronze finish, and Compasses of
Lright finish,



CHAINS.

The sizes and diameters of iron and steel wire com-
monly used in making Surveyors' and
Engineers’ chains are as follows: No.
8, .162-inch ; No. 10, .135-inch ; No. 13, A0-inch ; No, 15,
A72-inch ; No. 18, .047-inch,

The ordinary GuyTER's or Surveyors' chain is sixty-six
feet or four poles long, composed of one hundred links,
LanD survevors:  ©ach connected to the other by two

CHAINS, rings, and furnished with a tally-
mark at the end of every ten links, A link in measurement
includes a ring at each end, and is seven and ninety-two
one-hundredths inches long.  In all the chains we manufac-
ture the rings are oval and are sawed and well closed, the
ends of the wire forming the hook being also filed and hent
close to the link, to avoid the danger of kinking, The
oval rings are about one-third stronger than round ones.

The handles are of brass and form part of the end
links, to which they are connected by a short
link and jam-nuts, by which also the length
of the chain is adjusted,

The tallies are of brass, and have one, two, three or four
notches, as they mark ten, twenty, thirty or
forty links from either end. The fiftieth link is
marked by a rounded tally to distinguish it from the others,

In place of the four-pole chain just described, many
Surveyors prefer a chain two rods or
thirty-three feet long, and having only
fifty links, which are counted by tallies from one end in a
single direction

SIZES OF WIRE.

HAMDLES.

TALLIES.

HALF-CHAINS.

L E)



224 CHAINS.

Our Surveyors' chains are made of Nos. 8 and 10 re-
O AR ETERL fined iron wire, and of Nos. 8, 10, 12
WIRE. and 15 best steel wire. Steel chains,
though more costly than those of iron, are often preferred
on account of their greater strength,
Engineers’ chains differ from Surveyors® chains, in that
Encineers: 2 link including a ring at each end is

CHAINS. one foot long, and the wire 1s of steel and
therefore much stronger,

They are either {ilty or one hundred feet long, and are
furnished with swivel handles and tallies like those just
described.

The wire used for these chains is of steel, Nos. 8, 10
and 12 of the first quality.

A very light and strong chain is made of No. 12 steel

BrazeD sTeeL Wire, the links and rings of which are

CHAINS, securely brazed. The wire is of a low

spring-temper, and the chain though light, is almost incap-
able of being either broken or stretched in ordinary use.

Our brazed steel chains have been found exceedingly
desirable for all kinds of measurement, and for the use of
Engineers upon railroads and canals they have almost en-
tirely superseded the heavier chains.

We often make chains with steel snaps in the middle
and at one handle. The chain can then be separated, and
one handle being removed and transferred
to the forty-ninth link, a chain of half
length 15 obtained. This modification is made without
charge if ordered with the chain,

STEEL SNAPS,

T} USE THE CHATN.

In using the chain the length must be taken from the
extreme ends, and the marking-pins placed on the outside
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of the handles. Tt must be drawn straight and taut, and
carcfully examined to detect any kinks or other causes of
HLLCCUracy.
STANDARD Cur chains are all carefully tested at
MEASURE. cvery link amd in their whoele length, by the
U. 5. standard, and when new may always be relied upon
as correct.

But as all chains will be lengthened more or less after
long wse in the field, it will be best for the Surveyuor to
carefully lay down on a level surface the exact length of
the chain when new, marking itg extreme ends by monu-
ments which will not be liable to disturbance,

He will thus have a standard measure of his own to
which the chain can be adjusted from time to time, and
again be used with perfect confidence.

GHLALWAN'S PATENT CHAINS,

These chains, invented and patented by J. M. Grumman,
of Brooklyn, N. Y., arc made of very light steel wire, the
links being nely  tempered, and, as shown in the cut, so
formed at the ends as to fold together readily, and thus
dispense with the use of rings,

This construction gives but one-third as many weanng
points as on the ordinary chain, and affords the otmost
facility for repairs. . .

Five or ten extra links are furnished with each chain,
and these have only to be sprung into place to replace
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such as may have been broken. The chain can also be
sprung apart at any link, and thus be made of any length
desired,

Some of these chains are made of No. 15 wire, and
are used for measuring on the surface like the ordinary
chain, One iz used as a suspended chain, for very accurate
measurements, and is made of No. 18 wire and provided
with spring-balance, level and thermometer attachments.
It is held above the surface when in use, and the extremi-
ties of the chain are marked upon the ground by the points
of plummets let fall from fixed places on the chain.

VARA CHAINS,

The wvara, which is in general use in Texas, is 33.333
inches long. The chains are made both of iron and steel
wire, ten or twenty varas in length, each vara being usually
divided into five links, A link, including a ring at each
end, is therefore 6,666 inches long. A ten-vara chain has
fifty links ; a twenty-vara chain one hundred links. Each
vara is marked by a round brass tally, numbered from one
to nine in the ten-vara chain, and from one to nineteen in
the twenty-vara chain,

METER CHAINGS.

The meter is used as a standard measure of length in
many countries, and chains of ten and twenty meters are
often ordered. The chains are made of iron or steel wire,
each meter being divided into five links ; a meter being
39,371 inches long, a link, including a ring at each end, is
therefore 7.874 inches long.

A ten-meter chain has fifty links and a twenty-meter
chain one hundred links, Each meter is marked with a
round brass tally numbered from one to nine in the ten-
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meter chain and from one to nineteen in the twenty-meter
chain,
MARKING -PINS,

In chaining, eleven marking-pins are needed, made either
of iron, steel or brass wire, as may be preferred, about
fourteen inches long, pointed at one end to enter the ground,
and formed into a ring at the other end for convenience in
handling.

Marking- pins are sometimes loaded with a little mass
of lead around the lower end, to answer as a plumb when
dropped to the ground from the suspended end of the
chain,

CHAIN-TAPES,

Chain-tapes are made of a thin ribbon of steel, about
one-guarter of an inch wide, and of straight spring-temper.
They are usually made in lengths of thirty-three to five
hundred feet ; and are generally used on bridge, road and
street work, and also as standards for comparison of other
chains and tapes.

The thirty-three and sixty-six feet lengths are usually
graduated at each Gunter’s link for use in land-surveying ;
and the fifty and one hundred feet lengths are graduated
at each foot, and also have the first and last foot marked in
tenths for city work. See Price-List, Nos. T60-767.

No. 763,

A simple and convenient reel for these tapes is shown
in the above cut. The handle of the drum when not in
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nse can be folded Aat, and a small projection at its base fits
imto o slot made to receive 0g amd thus clamps the drum
am prevents the tape from unwinding.

The longer tapes, from three hundred to five hundred
fect in length, are vsually graduated at each five feet, and
al=o bave the first and last Ave feel marked at each foot,
They are wound vpon a substantial wooden reel, brass
monnted, with swivel handles, as shown above.  See Price-
List, Nos. 770-772.

MNETFTALLIC TAPES.

These are of linen, about five-cighths of an inch wide,
and have fine brass wires interwoven through their whole
length, They are thus measu-ably correct, even when wet,

They are graduated in feet and tenths of fect or in feet
and inches, on one side, as ordered, and are also marked in
Tinks vn the reverse side, They are wound up in a leather
case hiving a folding handle, See Price-List, Nos. 780-704

SEPEESL TAPES.

The best tapes are made of a thin ribbon of steel in one
prece, of straight spring-temper, and  either one-guarter
three-cighths or one-half of an inch wide,

k]
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These tapes are of all lengths, from twenty-five to one
hundred feet, graduated o feet and inches, and links on
the reverse side, or more usnally, Teet and tenths of a fool,
amnd links on the reverse side, the fgures and graduations
being raised on the surface of the steel,

Paine’s American steel tapes are made of thin steel’
ribbon, straight spring-temper, in one piece, and abouot one-
quarter of an inch wide. They can be detached from the
case when desired, and uvsed with a pair of handles with
compensation-scale for variations of temperature, for chain
measurements.

Paine's tapes are U, 5. Standand measure at 627 temper-
ature, and using about twelve pounds strain. A hundred-
foot tape expands for each 107 rise in temperature, one
inch in fourteen hundred fect.

These tapes are wound up in 4 leather or metal case,
as may be desired, having a folding handle.  See Price-
List, Nos, 800-135,

Cur Excelsior steel tape, one-half-inch wide and mounted
on an open brass frame with foldine handle, s well liked
for use in mines.

The tape is easily wound up and anwound, and  the
open frame allows moisture to evaporate.  See Price-List,
Naos, BH0-858,

METRIC AND VAEA TATPES.

When desired, we can furnish any of our metallic tapes,
Nos. T80-794, and steel tapes, Nos. 800-835, with metric or
vara graduations on the reverse sicle, instead of links, at
extra prices as quoted an pages 273 and 275+ and with
metric oF vara measure only, at prices of reguolar styles of
similar lengths in feet,
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SELECTION OF INSTRUMENTS.

FDR original surveys, or ascertaining the bearing of
lines in the preparation of county maps, the Pram
Comeass will answer.

The VeErnier Compass, or VERNIER TranstT-CoMPASS,
will be required where allowance must be made for the
variation of the needle, as in retracing the lines of an old
survey.

When local attraction must be taken into account, in
addition to the wvariation of the needle, and angles taken
independently of the needle, an instrument with a gradu-
ated limb must be used, and for this purpose the RaiLroan
Cowmrass will be sufficient.

; For a mixed practice of general surveying, including
farm and city work, the establishment of grades of roads
and the running of levels, such an instrument as the Sur-
vivors Trawsit, with its various attachments, is amply
sufficient,

The warious forms of the Ewmcivgers' TrawsiT, the
Moveraw Trawstr, and the Y-LEvELING-INSTRUMENTS,
are designed for engineering of the highest class,

[n the U. 3. Public Land surveys, an instrument with
Solar Attachment is required, and the Sovar TrawsiT i5
usually selected.

In surveys of mining claims, especially in high eleva-
tions, and for the surveys of mines in general, the Moun-
Tal¥ Trawsit, with the Solar Attachment and with other
extras, has proved a universal favorite,

280
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The Drainace LEVEL is, we believe, the most simple
and efficient instrument designed for laying out drains and
similar work,

The ArcuirecTs’ Lever and the BuiLpers' TRANSIT
are used in laying out buildings, determining the level of
their floors, sills and windows, and in the general work of
the builder,

The ReconnoissANCE TransiT and the various forms
of PockeT Comreasses, with or without telescopic attach-
ment, are very desirable for a large class of work where
extreme lightness and portability are desirable.

Where iron ores are to be traced, the Miners' Dip-
Comrass, the Diar Compass and the PockeT SoLar Cowm-
pass are used. We do not pretend to make any instrument
by which veins of gold and silver can be traced, or the
presence of these metals detected.

Chur instruments are not carried in stock by merchants
and we do not deem it advisable to add to our prices in
order to enable us to give to merchants a large discount,
which of course would be paid by the purchaser.

HARRANTY,

All our instruments are examined and tested by us in
person, and are sent to the purchaser adjusted and ready
for immediate use.

When purchased directly from us, they are warranted
correct in all their parts,—we agreeing, in the event of any
defect appearing after reasonable use, to repair or replace
with a new and perfect instrument, promptly and at our
own cost, express charges included ; or we will refund the
money and the express charges paid by the customer.

Instances sometimes occur, in a business as large and
widely extended as ours, where, owing to careless trans-
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portation or to defects escaping the closest scrutiny of the
maker, instruments reach our customers in bad condition.
We consider the retention of such instroments in all cases
an injury very much greater to us than to the customer
himself.

TRIAL OF INSTRUMENTA

It may happen that this statement will come into the
hands of those who are entirely unacquainted with us or
the quality of our work, and who therefore feel unwilling
to purchase an instrument of the excellence of which they
are not perfectly assured,

To such we make the following proposition: If re-
quested to do so, we will send the instrument to the express-
station nearest the purchaser, and direct the Express Agent,
on delivery, to collect our bill, together with the charges
for transportation, and hold the money on deposit one or
two weeks, if desired, until the purchaser shall have had
an actual trial of the instrument.

If not found as represented, the purchaser may return
the instrument before the expiration of the specified time,
and receive the money paid in full, including express
charges, and direct the instrument to be returned to ns.

This privilege of trial applies only to our larger Transits,
Levels and Compasses, and is not given unless requested,
and is allowed only in the United States,

EXTENT OF OUR BUSINESS.

Thousands of our instruments are now in use in North
and South America and in many other countries,

Cur facilities for manufacturing, which, for mMany years,
have been far superior to those of any other similar estal-
lishment, are constantly being increased by the introduction
of new machinery and tools,
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We make under our own roof the lenses for the tele-
scopes of our instruments, the glass vials for the level-
tubes, the wooden boxes in which the instruments are
packed, the leather cases and straps for these boxes, as well
as all the metal parts of the instruments themselves.

LOW PRICES OF OUR INSTRUVENTS.

It is often stated that it is impossible to make first-rate
mstruments at our prices, which are far below those of
other skilful manufacturers. To this we can only reply
that a visit to our works and a comparison of our facilities
with those of any manufacturer will dispel all doubts as o
our ability to furnish the best instruments for the money
that can be produced in this country.

PACKING.

Each of our Transits, Levels and Surveyors’ Compasses
is packed in a well-inished mahogany case, furnished with
lock and key and brass hooks, and leather strap for con-
venience in carrying. Each case is provided with screw-
driver, adjusting-pin and wrench for center-pin, awd, if
accompanied by a tripod, with a brass plummet.  With all
the instruments wsed for taking angles without the needle,
a reading -glass is also furnished,

Unless the purchaser is already supplied, each instru-
ment is accompanied by our Manuoal, giving full instruction
for such adjustments and repairs as are possible to one not
provided with the facilities of an instrument-maker,

When sent to the purchaser, the mahogany cases are
carefully enclosed in outside packing-boxes of pine, made
a little larger on all sides to allow the introduoction of elas-
tic material ; and so effectually are our instruments pro-
tected by these precautions, that of many thousands sent
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out since 1845, in all seasons, by every mode of transporta-
tion, and to all parts of the world, very few have sustained
any sSerious injury.

Instruments packed for foreign shipment, which are to
have ocean passage, are hermetically sealed in tin cases.

MEANS OF TRANSPORTATION.

Instruments can be sent by express to almost every
town in the United States, Canada and Mexico, regular
agents being located at all the more important points, by
whom they are forwarded to smaller places by stage.

The charges for transportation are in all cases to be
borne by the purchaser, we guaranteeing the safe arrival
of our instruments at his express-office, and holding the
Express Company responsible to us for all loss and
damage on the way.

FINISH OF INSTRUMENTS,

We now send Transits and Levels with bronze or black
finish and Compasses with bright finish, unless otherwise
ordered.

FTERMS OQF PAVIMENT.

Our terms of payment are uniformly cash, and we have
but one price, whether ordered in person, by mail or tele-
graph. Our prices are as low as instruments of [irst
quality can be made.

Remittances may be made by a cashier's draft pay-
able to our order, which can be procured from banks or
bankers in almost all the larger villages, or by Express Com-
pany or Post-office money-orders.  These may be sent by
mail with the order for the instrument, and if lost or stolen
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on the way can be replaced by a duplicate obtained as
before, without additional cost,  The customer may also
send the money in advance by registered mail or by the
express agent, or may pay the agent on receipt of the
instrument in funds current in New York.

Customers ordering instruments and desiring changes
in construction from our regular patterns must make a
payment in advance, when ordering, of fifty per cent, of
the price, '

The cost of returning the money on bills of amounts
under $20, collected by express, will be charged to the
Customer,

When articles are to he sent by mail, payment must be
made in advance, including the cost of postage. The
postage required is mentioned in the second column of the
Price-List,

INSTRUMENTS FOR FOREIGN COUNTRIES,

We send Civil Engineers’ and Surveyors’ instruments
to Canada, Mexico, Central America, Cuba, South America,
China, Japan, Australia, Africa and India, as well as to
various parts of Europe,

The cash for all orders for foreign shipments by steam-
ship must, in every case, accompany the order, and if it is
desired that we attend to the shipment of the instruments,
the remittance must be made ten per cent. more than the
catalogue price of the instruments if the order amounts to
$250 or less, or eight per cent. more than the catalogue price
if the order amounts to from $300 to 500, or six per cent,
more than the catalogue price if the order amounts to from
600 to §1,000.

This extra remittance is to cover cost of shipping-
charges, freight and insurance, which must always be paid
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in advance on all shipments except thosze to Canada and
somme parts of Mexico,

If the amount remitted is more than enough to cover
these expenses, any balance will be returned to the purchaser
with the receipted bill and bill of lading, unless we are
directed to hold it to his credit and subject to his order.

Remittances must be made by bankers’ draft on Lon-
don, England, or on New York City, and such drafts can
be purchased in any of the large cities of the countries
named.

ALNINTAM,

For twenty vears we have been making Civil Engineers’
and Surveyors' instruments of aluminum, to order only.
The only advantage which instruments of aluminum have
aover those of the ardinary metals is their light weight ; but
as all the bearing parts must be made of bronze, the total
weirht can be reduced only about fifty per cent. We finish
our aluminum instruments o the patural color, and the
result is more satisfactory from an artistic standpoint than
when an artificial coloring is used, although it entails much
extra expense.  We will quote prices on application for any
ol our instruments of regular pattern made of aluminom.

REPAIR OF INSTRUNWENTS.

Every vear we receive nearly a thousand instruments
of our own and others’ make, sent to us for refitting and
repairs.  MMost of them have been injured by falls, many
have parts worn and defective after long use ; and others
are sent for repolishing and renovating,

We advise our customers who have instruments in need
of repairs to semd them divectly to us, as oar facilities
enalile us to do the work much . more economically and
promptly than any other maker, however accessibile,
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The instrwments should always, when practicable, be
Maced in their own boxes, and then enclosed o oan outside
packing-case, an inch larger in all its dimensions, that the
space between the two may be flled with paper walding,
hay or fine shavings. The owner's name aml address,
together with a note specifying the repairs needed, should
always accompany the instrument, and a letter should also
be sent to us by mail, giving not only directions as to the
repairs, but also stating when the return of the instrument
is desived, and the address to which it should be forwarded,

It should also be remembered that cach instrument s
made to fit its own spindle, and no other ; and therefory
this part, with the parallel plates and leveling-screws if il
has them, should always De sent with it The tripod legs
and the head in which they are inserted need not be sent,
unless in need of repairs.  When requested to do so, we
will send an estimate of the cost of repairs on any instru-
ment sent us, before beginning the work,

(Compasses come to us with the plates sprung, the sizhts
bent or broken, the glass or level-vials fractured, and the
REFAIRS To Pivot so dulled as to render the needle slug-
COMPASSES. oish and unreliable. The cost of repairing
these defects ranges from §2 to FL0. A pair of new sights
fitted costs 5 ; a new needle with jeweled-center and pivot
complete, $3 ; a new jeweled-center only, $1.50 ; regradu-
ating compass-circle, $5.

The Compass should always be accompanied with the
ball-spindle, and if a new ball-spindle is required, the whole
instrument, or at least the socket in which the spindle fits,
should be forwarded to ws, A new ball-spindle, fitted,
costs 2. See, also, page 240,

Repairs to Railroad Compasses cost from §10 to $20,
and to Solar Compasses from §20 to §50.
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The injuries which Engineers’ and Surveyors’ Transits
sustain by falls are vsvally much more serious ; the plates,
REPAlRs To Sstandards and cross-bars of telescopes are
TRANSITS.  pften bent, and sockets or centers are usually
so deranged as to be entirely useless,

The cost of repairing an instrument with such injuries
ranges from $10 to §30, or even $50, new sockets alone
costing from $15 to §20,  See, also, page 240,

Varialion plate added to an Engi"eers' Transil sent

for Tepairs, cosls. - 815,00
Regraduating hnnz\nnl ﬂ ||m|1 'mtl vernier lu nm] t-:r

ane minute, coss.. P N 1
chT'ldu:J.tmg vertical |||111| :Lnd vermier 14:- read to

ONC THMALE, COSES. erareeeiansmrererarramremransenrareas GO0

No one but a workman with practised hand and pro-
vided with the best facilities can properly set the platinum

PLATINUM wires in a cross-wire diaphragm, and it is
CROSS-WIRES. yseless, therefore, for us to send a parcel
of wires for that purpose,

The only way in which they can be replaced without
sending the telescope to us is to take out the ring and send
it with its screws, washers, etc., and we will return it with
the wires properly secured.

Tlaim platinwm cross-wires, replaced on the old ring,

o7 R SO R 10 2 g e WS U R L L P e A L
.-'l.||j|1-<l:"|'||]\, platinem  stadia-wires, replaced on the

old ring, cost.. ity a1
Fixed platinum stadia-w ires,
Vi, DO nssiassnsnsninrensaniossosnsnssnsssasmsnnprannas .0

If sent by mail, add 13 cents for postage and registry,
and 35 cents for a salety brass packing-box,

We are not responsible for wires sent in this way and
broken while inscrting the ring in the telescope.  The best
plan is to send us the telescope when new cross-wires are
needed.



INFORMATION TO PURCHASERS, 239

-

When it is desirable to substitute platinum for spider-
web, a new ring with screws will be required, and the
telescope should be sent to us.

Plain platinam cross-wires, with diaphragm, screws, ete., cost 55,00

Adjustable platinum  stadia-wires, with diaphragm, screws,

" eic., L P P TS P fi, )
Fixed platinum stadia-wires, with diaphragm, screws, ete., cost 7,040
(See_ also, pages 10 and 11,

Leveling-instruments are generally much less injured by
repalrs To falls than Transits. The damages are usuvally

LEVELS.  the bending of the bar, the springing of the
sockets, and the breaking of the vial,

The cost of repairs varies from £3 to 820 : a new level-
vial set in the old tube costs 82, See, also, page 241,

The cost of repolishing an instrument
REPOLISHING + P £ 3
INSTRUMENTs. varies, but may be stated generally as
follows :

Comrasses, Plain and Vernier....cccveeevene, 8 50010 & 7.00
RBAILROAD COMPASSES - vnsrrrennen wer BoOWF o 1URLOHD
S0LAR UOMPASSES, large size..ovcineninns 1200000 15.00)
TRANSITS..... cwwe v w s wiid o LA o T (N
W = B ELE o s b mam o i B Wi i BONb g 1200

It must be understood that these prices are in addition
to the cost of adjustment and of any necessary repairs.

No additional charge is made for bronzing or blackening
an instrument when repolished.

Payment for repairs may be made at the Express-Office
where the instrument is received, the customer paying for
the first transportation of the instrument to us
or not, as he may prefer. Whenever the
charges are paid in advance, the express receipt should
be mailed directly to us.

W. & L. E. GURLEY,
Mathematical Instrument Makers,

514 Fulton 5t, Opposite North End of Union R. R, Depat,
Troy, N. Y., U. 5. A,

PAYMENT.
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PRICES FOR PARTS OF INSTRUMENTS

LIABLE TO LOSS OR INJURY.

FOERE TRANSITS

'mace.
MWeedle with jeweled-conter aml -.'-.-ulﬂ-pill...................- $1l.lr-ll
Cemter-pin only.. . 'f“..l
Crroannd ylass ||_1.|_|_ uli :I'-.:r]:]lll. ur:iuullr- &g H.]I ]
(BT !HI waa Devel-vial, Drass anouonte:d Ul'l'l"lll-l."'.- |ul il
or stanedard, cach,, =k 3.|ﬂ_|
Corvnnl glass level-vial I'--r ll.h ‘vl.'-:-|_h L'lL]! ------- 1.da
G2 e fust ey Aere ur l.=|ljl. l.l-1.,'| (ETIR T | IR

Shadde for olject-gla:

A et Rt B =
w1 e

Clamprscrews for Thorizontal Illnh U i
Tangent scvew for leveling-heal.. ]-:_"'_-l
Clampescrew for leveling-Te: . Ll
| L'I.\.]lllL ACPEW i-.lt‘:||.'Ll_|II|' e, L‘1<.]'| 1,540
Eyepicee complete. .. iU
E||I_|1|,I,;___1_'|'\'< 1.1||||.|.-||.Il_ mins; [
Platinuim cross-wires Illi] |.|.I '|]lh|.'lj_. 1. ALY
Platimumm stadia wires, aljustabile, and di ALl
Flatiman stadia wires, hxed, and diaphragm.. : " v
Mahopany Los with lock and strap, and itted J.lLlull.l.t LB Lo B
FOR SURVEYORS" COMPASSES,
Meedle with jewelol-conter wml conter-pin., Sesasriievan BEA00
Clenter-pin only.. s N - o)
'l glazs level- Ip!|||-~ l.'|-;!| s L1
Plakm gliss level-vials, brass :ll:llllllul 1_-.||||||'|-;_1_|_~ v '|L!| 1,500

lipinss cover Ilr:l'LlrIJI!l‘lw af our malke. . L S Y]

1 ithceper . 3 1.4K3
Cilass circle 1=-r i II||1II.-- |JI.L BT
Wrench for center-pin. . S 10
Stafl monntmgs, brmes |:Il..|l L withomt spinedle L 2
Stafl mountings, steel point. ..o e Gl
Ball-zpinille, ftted 1o old soeket oo i <A
Compass sight-vancs, ench........ e A PP e 1 |
Clampescrew for gpandle or sig ||| vale R}
Tangenl screw Tor moving vernicr.. i T 1,50
staff muum:::-b.a complete for l‘un_l-.-.[ L l..-|||]| -.q, s ||] &l

Stafl mountings complete for Pocket-C oanpass, large, . 1.

.ll-l.lilob‘ll'ljr' box with ik amd sty apy, and fitted insicle..

Vet
=10

111
1)

A

i — — —

[ R B I A B 8

R
An
AR
A2
20
1
A5
B

“ar

N |3
Ltk
20
A
i
A6
L1
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FOR Y-LEVELS.
P, P,
Ground glass level-vial, unmonnted, for 22.inch Y-Tevel,., 51,85 015
Ground glass level-vial, ‘wnmounted, far 1520, inch¥-Tavels  1.G5 A
Giround glass level-vial, unmounted, for Architeels’ Tevel., R1 A
Cap fur eyepiece or olject- l,I*m e [ A
L ]amp sctew fur leveling-head. . 16 K
Tangent screw for ]L'»-_Img hend . 1.5 Ny
Leveling-screw for M’u]mg head, -_uh 1.5 12
Eyepicee complete. .. IRET i B
Object-glass 'Dnm|-!;.h: ................. FRLT) 12
Platinum eross-wires and diaphragm......... R 15
Platinum stadia wires, adjustable, and ‘Jl*'l I|r1|.r|n,. ) 8 1)
Platinum stadlia wires, fixed, and disphragm... 7.0 15
Mahogany box with lock and strap, and htted s VEL
MISCELLANEOUS,
Plain wripod legs only, for Enginr_m' Transit or Level, ]-ur

seb.. veer B BT
“:Plll lJ.'.I[II(I !-_"5 1:r:|'||1. ﬁ.‘.lt‘ 1" I'|bml_l_ﬁ. '1 r.l:|11.|l, oar l |_1.1_| ]:r_r

1| I e T.0H
Eatension {r||1u-il ]L-gs cm]_} for 1:|11.{|n-.l:r5 “Transit ar l.f_'.Ll

per set.. R L | K|
Clamp-screw "md ]nnd l'ur E\IZL]]S.Iﬂ.I‘l th e-u:h SR TR S LR K B
Tripod head only, with Dolts and nuts, for ]:,nr.,mucrﬁ'

Transit or Level., OME R
Waooden cap with brass screw- F]',nb: tofit trlp::ud 111.'ul cach i I
Tiraas bolt and nut to At tripod head, each oo L) R
Metal pcunt ar shoe for triped leg, E:n:h S A Rl 05
Leather ring to bind tripod legs loﬁl:th::r, tm:h il 2
Steel serew-driver with wooden handle, each .. .14 X
Steel adjusting-pins, i L L e TR At .0
Fubber tips, for hottom of instrument-box, txr | SRR A0 R
Feading-glass, for Transit, each........ LT 02
Brass Flummet with screw cap, for Transit or l,ur-.l ench.. 1.5 20
Waterproof rubler hood, for Transit or Level, each......... 100 A2
Chamaois skin, large size, best quality, each........ i NI
Clamp with clamp-serew, for New York rod ...... e 200 i
Clamp with scale and clamp-serew, for Thiladelphia rod...  2.00 .16
Target with clamp-screw and spring, for New York or

Philadelphia rod ..oecveeeeiiiinn E R 1 1) ¥ 1)
Chain handle, with staple and nuls, eac N T
Chain tallies, per set of B, B4 8L
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PRICE-LIST.

THIRTY-SECOMND EDITION.

Trov, N. Y., U, 5. A Seeremner, 1897,

Ave Prices 1% Tiis Wokk amie an U, 8, Cvieeescy. STaTe wiat Eairion ol
DMARUAL WHIEN CEBERING Goona, asp GIve CATALOGEE 8o

This Price-List soperscdes all previons Editions.

ENGINEERES' TRANSITS.

Mo, - . Fuice.
1.  Engineers' Transit, two verniers to limb, 4-inch needle,

plain telescope FE T Can R . o 1 )
2 Engineers’ Transit, two vernicrs 1o !uulu deinch newlle,

with level on telescope and clamp and tangent o ele

BOOPIE AXIS carirsncinarisaira s e s e e e ceieees 1GE DO
d Engineers' sit, two s s b0 hmln, dinch. IIL-I.:’I“Ll

with 44-inch vertical circle, level on telescope oned clamp

and tangent o telesoope AXIS. s e
o Engineers’ Tranait, two vernicrs o i|||1|_|I m.u_h |-|1_|_-.||._

Plain telesopmt ne o P
te limb, -1-.. ine |'|. ||a_ﬂ'|||:-

ThH M}

L b, ik

7. Engineers' Iransit, two vernicr:

with level on le||:5¢|.:-|_:-e andl |;"|"|.|'|||r amnil I,:n:r_ynl Lin Lele

scope ux:st_. e o mam m mmn t L e P I . Y]
5 Engineers' Transit, two verniers to limb, -U |n-.h nr.-.u]ll:

with 41-inch vertical circle, level on teleseope and elamp
andd tangent to telescope axis....... X T

A i teleseope B8 on Fhawd any attachoenls or extras, sech e
the clamp wmd tangent, vertical circle and level.

More.— All our Transiis, Nos, 1 o 100, are Curpished wilh shifing «
ra the leveling-head, and with o tripead and leveling-serews amd cliop and
tangent to spindle. %

NoTe.— ¢ |l
sterling sily
|.|n|;||= meinuees, A finer grad

Lis ol all onr Tramains, Nos, 1ot 100, are pradieded on
‘he gradoation is to hall degrees, aml is read by verni
fonin A= I'mm-‘hu.-«,l il desieed, at on extia pi

cles and wemical orcs are also g
silver.  The cirche of #8-inch diameter = graduated 1w
rear] by vernier to B minutes.  The circle of d4inch diameter amd
2l aduated 1o hall degrees and vead by vernicr 1o |
ch radivs i= gracduated to 20 minoies and is ovewd by

wermier b S0 seconds,
Mo, — I requested when ordering o new Uransit, we fomish stdin wires
0l tebescopee, .!Iu,“; guard o the object-glhes -.In. mal g :'I:-. tass B e Dol
verniers, withont extea charge.  When desired,
1o disappenr, or e vt af »when the plain cross-wires --nI-. are
Mok — Fach Transit packed in miahog ny case, with I-.u.k
leather strap, sl has a plummet, reading-glass, adjisting-pins, e

51
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Mo,

LLI

i & S & GURLEY, TROY, M F
ENGINELERS TRANSTTS. — Corefand i

Engineers' Transil, twa verniers to limb, -|-1.-i|1|.'|1 necdle,
with vertical arc of 2 inches mding and vernier moved by
tangent screw, level on telescope and clamp and tangent
o telescope axis.

Engincers’ Transit, two verniers 1o lmb, 43-inch needle,
with vertical arc of 3 inches radivs and vernier moved by
tangent serew, level on telescope and gradienter com
bimed with clamp amd tangent to telescope axis......

Engineers' Transit, two vernders to limb, S-inch ntcd]:,
plaim telescope, as shown on page Go... R

Engineers’ Trangil, (wo verniers to limb, S-inch I'LEL‘L"L‘
with level on l:¢||._'m.1||'||_- and clamp and tangent o tele-
RO O R R R B  ra T R s e el

Engineers’ Tronsit, two verniers to ||11|I'-.. fench needle,
with +1-inch vertical cirele, level on telescape and clamp
andl tangent Lo telescope axis.........

ln}{llh.i.'l“.‘- Transit, two vernicrs to limb, S-inch ne 'Ic.
with vertical are of & inches radius and vernier moved by
tangent screw, level on t-.-l-_-::-mp-u and clamp and tangent
10 telesEope BXiS. cui s i b s

Engineer=" Transit, two '\.'Lrl'm.'ri to limb, S-inch needle,
with vertical are of # inelies radins and vernier moved by
tangenl serew, level on telescope and pradienter com-
Fimedd with clamp and tangent, as shown on page 27,0

Engincers” Transit, two verniers to limby, OGcinch needle,
with variation are, patent Solar Attachment, verlical are
of & inches radivg and vermier moved by tangent screw,
level on telescope, and clamp and tangent to telescope
axis, as shown o page 20, i s srssansrinrrasiais

MaTe,— A variatin are lernishicd with any new Enginsers’ Transit, Mo

Ito B, costs extra $H0L See Mo, BN, page

Price

S8, 00

FRMERLT]

15

T0E. (W}

T80, (W1

156,000

1508, (K1

FATIRLT

LIGHT MOUNTAIN AN} MINING TRANSITS,

PN

Light  Mouniain Transit, twa verniers o0 limb, 4-inch
needle, with variation ore, telescope of lnest quality,
wewver 2 diametors, extension |ri|uui sharteming 1o hall
cngth.  The instroment is sicked inoa mahogany cnse,
covered with a light sele-leather case, with atraps for
fpacking.” W ith plain telescope.........

Light Mowntain Transit, with level on l-:'||.“.|:'n'|u_ 1...|
anal tangent b e I\ilu'm w%is, .. .

Light Mountain Transit, with 4} 1mh 'l'l.1I||.||: 4||1| L level
an telescope amld clomp and tangent e telescape axis....

.11]!'1

Z15 K
TR (M}

(BT
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LIGHT MOUNTAIN ANT} MINING TRANSUIS. — Corcdindod,

M,

2E

U,

40,

4.

47,

45,

Light Mountain Transit, with vertical ere of 2% inches
radiug and vernicr moved by ngent sorew, Tevel on tele
seope and clamp and ngent b teleseopse axi=

Light Dlowntain Treansit, with vertical are ol inchis
raddivg and vernicr moved by tangent screw, level on tele
scope and gradicnter comlaned with clamp aml gogent, ..

Light Mountain “Dran-=it, with patent Solar Aiachment,
vertical are of 24 inches radius and vernier moved by
tangent screw, level on telescope aml 1'|:un|= aned tangent
to telescope axis, as shown on page 1.0 v,

Light Mountain Transit, with patent Salar \tinlnm.ut
Jomes' patent latitude arc complete, level on telescops:
andd |:|:_111:||1 and tangent to telescope axis, as shown on
page L e S

SURVEYORS" TRANSITS.

I: WITH TWo VERNIERS Tk LIMBE. l|-

Surveyors” Transit, two vernicrs to limb, 4-inch needle,
i1|.x:||'| T TRy ) S S P PP TR R P

Surveyors’ Transit, two verniers to limh, 4-inch needle,
with level on telescope and clamp and tangent 1o tele-
SCO[H ARIE-... .. o ——

Supveyors' Tramsit, two vernicrs to limb, 4- I'I'IL]! I'||.|.|||:l_
with 41-inch vertical circle, level on telescope and Ll.11n|1
and tangent to telescope axis. ..o

surveyors' Transil, (wo verniers to limby, S-inch necdle,
PRIl eSDOPE . v ase v e s i s s s s

Surveyors’ Transit, two verniers to limlb, fiinch '|||.‘L'||.IL|
with level on telescope and clamp and tangent to tele-
=1 1T P P

Surveyors' Transit, two verniers te limh, G-inch rll:ul-!x.,
with 44-inch vertical eircle, level on telescope and clamp
and ung\cu[ to telescope axis, as shown on page 84,

Hurl.'L}ms Transit, two verniers to limb, S-inch necdle,
with 44-inch vertical circle, level on e l-:wf-ﬂpl- and gradi-
enter combined with clamp and tangent 1o lelescope asis.

Surveyors' Tramsit, same as Noo 45, but with H)-inch

peedle. i i aie s pides
Surveyors’ Transit, same as No. 4, but with il
r|_|_ﬂ|,,|:!'|e..,...".................. sesastasEEER IR AEIEy

Surveyors' Transit, same as Moo 47, bt with
needle
sSurveyors” Transit, same as No. -H"i but with
T LI b e et B o B s b bl

Oloineh

=R

1S,

ML

AR T

AR

jEERI)

BRI

130,000

JEERI]

IEEERITH

1TL
B TR
14,00
T

17200
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SURVEVORS TRANSITS. — Cowcfidand,

Surveyors” Transit, two vernicrs to limb, Doinch needle,

with Solar Aachment, vertical arc of 35 inches radius and
vernier moved by tangent screw, level on telescope and
clamp and tangent to teleseope axis, as shown on page 41,

SURVEYORS' TRANSITS.
{WITH ONE VERNIER T4 LIME. )
surveyors' Tramsil, one vernier to limb, 4-inch needle,
Plain tEles0Ope. . vosrrsnsanriatianscassaantesissiansosone s bmnrnor
Surveyors” Tramzit, one vemier to limb, 4-inch needle, with
level on telescope and clamp and tangent to telescope

surveyors' Transit, one vernier to limb, 4-inch needle, with
4}-inch vertical circle, level on telescope and clamp and

tangent o telescope ANIS. i e
Surveyors' Transit, one vernier to limb, S-inch needle,
] Fh L Tl TR - P

Surveyors’ Transit, one vernier ln. limb, G-inch needle,
with level on telescope and clamp and tangent to tele-
scope axiz, ag shown on page 85, .. .

Hurveyors' Transit, ooe vernier to limb, J-inch needle, w ith
4h-inch vertical circle, level on telescope and clamp and
tangent to telescope axis..

Surveyors' Transit, one vernier !c- ]|ml> .:--mch net{l!u_ wnlh
44-inch vertical circle, level on telescope and pradienter
combined with clamp and tangent to telescope axis........

Surveyors’ Transit, same as No. 75, but with G-inch

L=}

Surveyors’ ‘Transil,
BRI | oo - 3 S e e Bt e e Bal W et s m B
Surveyors’ Transit, 77, but with 54-inch
needle, .o
Surveyors' 1 mnsn,
needle. . :
Surveyvors' "I r'|l1='-|t1 one vernier I:o |II'I'I.|.|: f- )
Solar Altachment, vertical arc of # inches radius and
vernier mowved by tangent sorew, level on telescope and
clamp and tangent o telescope axis, as shown on page 41..

RECONNOISSANCE TRANSIT.

Feconnoissance Tr:msit, one vernier to limb, #}-inch
needle, with 34-inch vertical circle, level on telescope
il clamp oned lm-'rtnl ta telescope axis, leveling-screiws
and clamp and laug,tnl 0 -|H|1r]|-., and extension tr ||m|]
as shown on page 445, . PR LR

78, but with 5l-inch

Price.

BUEG,

SR 0

125,00

10, 003

115,00y

18300

14500

157,00
IR R LY
1555, O
145,000

157.00

21100

- BB



Mo,
10k,

W. & L E GURLEY, TROV, N. V.
BUILDIERS' TRANSIT.
Builders' Transit, with level on telescope, clamp aml tan-

gunt to tL]LS-CI.:IlI-L axis amil 1o lmb and spindle, and with
Il:'ﬂ:lll'lg serews amal tripod, as shown on g 45

VERNIER TRANSIT-COMPASSES,

Vernier Transit, b-inch needle, |l|'.‘|i|| l1:|.l_':=ul|-|.', COMmpimss

Woernier Transit, S-inch n-.u]lu. with level on txl-.-u=|u_
and clamp and tangent (o |_ﬂ-g'w|_-.|p|_ axis, ., 52

Vernier Transit, feinch needle, with &) inch vertieal circ I|_
level on ll.l::y.np-. and clamp and l.mg-.nl tis nlu.qur]u
axis. ... ;
Vernier T
triped....
Vernier Imnslt, Ginch nr.r:dlu: with level on l-.Ium]--: and
clamp and tangent to h.le-.mp-u axis. i

Vernier Transit, G-inch needle, with 'i' inch vertical
circle, level on telescope, and c]an1|r anid tangcnl to tele-
seope axis, as shown on page 47, .

il fi-'il'l(‘]'l :|'|¢1’.'\|'|||,j:1 ]_|'|." h_"ll:wupr_, 1_'nr|1|1¢|-<5

NWort.— A leveling-tripod head with parallel plaes, |l.,n.:|l='l|.. -ecrews andl
clamp and tangent movemend, ﬁILed to Vernier Transits, costs extra 1000,

MNore.— All vur Transits, Nun 13 0o 1, and 100 oo 117, have & varation
arg for setting off the variation of the nesdle.

(REHIR T

PR

THLAN}

BRI

LM AN
Th

HERLE

1441, O

ATTACHMENTS AND EXTRAS FOR TRANSITS,

No.
130,

131,
146,
136,
147.
148,
1an,
140,
146,

1485,

Frice,
Variation Arc added to any new Engineers’ Transit
Mos. 1 to 16, if ordered with the Transiti.....o...o 3 400
Variation Arc added te Transits when sent [or re-

EBITE i ca hm wn mck  ais  m Mnd rw a  w e LA
Vertical Circle, 3} inches diameter, with vernier to

S minutes, see pages 41 and e =, 00
Vertical Circle, 41 inches diameter, with vernier to

1 minute, see page 4., yo e W 12400
Vertical Circle, & inches u']lal:m.tr::rJ v.Llh vernier tr:-

T ARTENEIS .« « v e m bt e 5 4 B o s o b i b M R 15,00
WVertical Circle, & inches dinmeter, with two opposite

double verniers to 1 minute, see page M. 8500}
Vertical Arc, 21 inches radivs, with vernier o 1

minute moved by tangent screw, see page Dl THE. 0
Vertical Arc, 2 inches radius, with vermier to 340

seconds maoved by tangent screw, see ]IIﬂ;,:l_' 6l..... 18.00
Level on Telescope with gmum] vial and scale, see

page 52, . eeee 120D

Clamp and I‘angenl lu l.e]esmpr: ans, B pu[_,n: JJ LR

PosT,

#0115

1)



240 W & £ E GURLEY, TROY, V. ¥

ATTACIHMENTS AND EXTRAS FOR TRANSITS. — Concduded.

Mo Puice,  Posy.
18, Gradienter combined with 1:|:|.|||J| amul fangent, sce
e A covecnes BIEAOD H0.26
Liust- hmnl ln t‘ll!.lel.l p{!qsﬂ- "::llﬂ*.., s an.e 12, 440
Kack and l'inion movement to eyepicee .00

Sipghts on Telescope with folding joints, see page 54 500
Sights on Standards at |'ig111 angles with telescope,

see page S, T & : AL ]
i, Tietachahle ‘-.u]q. J1.l-.-.-.n11-_ "mr] Lmlnll.rl-.'-]s-l.,, [u-r

verlical sightling, see page a7 ot

11, Dietachalile |.\.Ii'|||'|$l JL||.-|I.'H|I|. for vertical S.lbhtmb

e
kb L

R Rl

see page DL 4 ae 25 IM} Wil
105, ]'hl]ul-:lrﬂr1|h|.|||||||1|l||_‘ Ccross-wines, see ||.|gl_ le 4 1K} L
1G5, Dhagonal  Prism for eyepiece of telescope, see

P B e i e e e e e e H. N} L
170, Plummet-Tamp for Mine- Eogineering, see page St 100 Sl

174, Chick-Leveling Attachment, see page G o vanraon. iAW) 3%
174, l,}uiq'k-h."-'l.'ling Attachment, if ordered with any
new Tronsit Nos, 1 to ... et iinenerenrinens BNl
176, Leveling-Head with parallel plates, leveling-screws
and clamp and l,.uu..ml, fitted to Transits Nos.
1104 117 . . IR ER L]
151, Adtached ]"-Iugnlrwﬂ. with universal J int, to read

verniers, cach......... s HRI]
185, Graduation of hmh 1-: r~.'1{| 11} .ZLII or H E

cxlra.. W ceee 10LOHY
156, l-nrlimllun n-F ]|n1h 1~.- ru.'ul m ‘.Ill m.n-ml-i n:n B
187, Graduation of 43 or S-inch vertical circle (o n-ud tu

90 or M) seconds, extra.. 5, M)

190, Patent Solar Atachment with d._ﬂm jon nre, hour-
circle and polar axis, see page 61 i L0
13, Patent Latitwde- Ll:"rl_] for as 1r||]1 N_‘.h:r '].r"mut

see pages 31 and 7Y KT 16
¥, Jones' patent I1lilu<!¢ “Ar

see page B ... —ry EALL
1M, Striding or "L-:]Jl.l‘\.llllé TJ,'-LE B l:a:ru_ H-I e i ERIT 16

MNorg,— For Tripads, see pages 172155 and 261, 262, For
Luather Cases, see pages 176 nn:? ik,
SOLAR COMPASS.
Frice

M Burcs solar Compass, with leveling-serews and clamp and
tamgrent to spindle, and tripod, see page WL B2100000

Nore.— For Pocker Solar Compnss, see Mo, 235, and pages 128 and 205,



Mo,
215,

216,

. & LB GURLEY, ¥ROY, NV,
RAILROAD COMPASSES.

s . y ; : >
].\n.l'ln:.'|:1[ Lompass, two vernices to liod, limb reading 1o
1 miinute, _Ir~||1~.'|1 neadle, brass cover, cuthceper il
SR MOUINES. e e e e
|~‘.u1|ru:1_1|. l.'-mnl]ms.-i, twee verniers Lo limly limb reading 1o
I minute, Sb-inch necdle, bmss cover, cutheeper and
stall mountings, see page T,
I'L:llll'ﬂfl:ll Voempass, one vernier to limlb, lmh reading 1o
1 minute, Hl-inch needle, brass cover, outhecper and
staft mountings, see poge 103 ..., in

oo s Compasses should always be used on o wiped when practicabls,
Tripads Nos, 415, 4230 amd 425 are adapted for use with these Lompasses.

225,

227.

280,
251,

232,

VERNIER COMPASSES.

h needle, brass cover, m11.k-.‘--_‘-p-:r

Vernier Compass, 4-1
and staff mountings. .o e e
Vernicr Compass, d-inch needle, brass cover, outheeper
amd stall mountings. ....... A R e e e p e e
Vernier Uompass, G-inch needle, brass cover, outkeeper
and stall mountings, see page 100, .o,

FLAIN COMPASSES,

Flain Compass, 4-inch needle, brass cover, outkeeper and
gt OO AT, i o a s s i v e e s b 20 ST e L e

Flain Compass, S-inch needle, brass cover, outkesper and
E{r TR 1T LU L] - R e e o e it e

Flain Compaszs, t-inch necdle, brass cover, outkeeper and
staff mountings, see page 17T )

Maorve.— Compasses Nos, 210 to 242 are packed in mahogany case, with
lock and leather strap.

ATTACHMENTS AND

240,
241.

24,

245,

Prace.
Compound Tangent Ball-Spindle, sce page 118...... & G
Leveling- Adopter, larpe size, see page 115, 70K

Leveling-Head with paralle]l plates, leveling-screws

and clamp and tangent, fited to wse with tripods

Nos. 401, 406G, 411, 415, 43 and 4250000000000 1500
Compass Tripod Mountings, without the legs...... 4,00

Mare.— Far Tripads, se¢ pages 172-173 and 261 and 262, Far
leather Cases, see papges 176 and 263,

e
o
-3

l'sacm.

ST

(AT

J30, (0
35,00

ENL]

20
BRI

S5, 00

EXTRAS FOR COMPASSES.

Fosr.
Si1A0
AN



W& L E GURLEY, TROY, A Y.

TELESCOPIC SIGHT. (Patented.)

ATTACHABLE TO COMPASS SIGHT. (S payes L30-I26.)

o, Price. PosT
260, Achromatic Telescope, U-inch, power about 12
el ot Tk o Pl YERF i WL Set Pt el S S12.00  B0.45
261, Achromatic Telescope, 9-inch, larger nb}cct-glass.
power about 2 diameters, see page 11 [ 17.00 e i
52, Achromatic Telescope, Y-inch, same as No. 261,
and with stadin wires. ....cciiiiiciaciiituse sisansanns RAREI] i
We add to any Telescopic Sight the following extras,
at prices named :
266, Vertical Circle, with vernier to b minutes.............. R
266, Level on Telescape, with ground and gra:d i G (W]
267, Clamp and Tangent to telescope axis 5,00
268, OMTet-standard, to bring the telescope over the line
B B L e R S e e .00 25
POCEET sOLAR COMPASS,
275, Pocket Solar Compass, one vernier to limb, limb read-
ing to 1 minute, 3-inch needle, with two levels,
folding sights and staff mountings, see page 125, F100.00
276, Pocket Solar Compass, with light tripod..co, 1000
277, Poclet Solar Compass, with light extension tripod... 110,00
278, Pocket Solar Compass, with light extension tripod
and leveling-plates. ......covinnninaneien.., 120000
I80.  Side Teleseope and Counterpoise fitted to new
Pocket Solar Compass.. o .. 26,00
POCKET RAILROAD COMPASSES,
285,  Pocket Railroad Compass, omg vemnier to limb, limb
B inches diameter reading to 1 minute, and with
clamp and tangent, &} -inch nedle, folding sights,
two levels and stall mountings, see page 131 4000 E1,95
288,  Pocket Railroad Compass, one vernier to limb with .
clamp and tangent, limb inside the compass.
circle and reading to 1 minute, 45 -inch needle,
folding sights, two levels and stall mountings, see
B L e e e £ wh RS A ke e bt e 2300 1,25
208,

Pocket Railroad Compass, 43-inel necdle, elamp
and tangent to limbs, limb reading to 1 minue,
clamp and tangent o main spindle or sacken, anl
fitted with our Teleseopic Sight Mo, 260, with the
extras of level, vertical circle to 5 minutes, and
clamp and tangent totelcscope axis, and with trpod 70,00



Mo,

291.

203,

BUHL
k.

310,

11,
312,

414,
417.
18,
314,

25,
326,

327,
328,

H. & L E GURLEY, TROY, N. V.

POCKET RAILROADY COMPASSES.— Concludad.

Furco.
Pocket Railroad Compass, same as Noo 290, bt
with Telescope Mo, 201 iinniicinei. S76.00
Pocket Railroad Compass, same as No.
with Telescope No. 262, THAMY

Pockel Raileoad Compass, '3'I.II|I_ ns ]"1.4] M2 and
with l-:“-l'E!IH[; z"n]-uplu, Lr1m|ﬂl.tr. as shown on
poge 153 2 e i e PRI

POCKET VERNIER CORMPASSES.

Pocket Vernier Compazs, 21lanch nesdle, folding

sights, two levels and staff mountings, see page 145 §16.4010
Pocket Vernier Compass, 4d-inch needle, folding

gights, two levels and stafll mountings, see page 1085 15,06
FPoclet Vernier Compass, 41-inch seedle, elamp aml

tangent o main spindle or socket, and fied with

our Telescopic Sight No. 260, with extras of leve],

vertical circle to & minutes and clamp  and
tangent Lo telescope axis, and with tripod.......... S,
Pocket Vernier Compass, same as No. 210, bat with
Telescope N0, ZB]...ieioversrerrassmrenssssnssanansins LA
Pocliet Vernier Compass, same as No, S10, Tt with
Telescope No. 262, see page 1370 BN

POCKET PLAIN COMPASSES.
IPocket Main Lump'iss-,, 2hanch needle and folding

FITLL [T - 5 HOH
Pocket Plam C :sm]-a:ﬁ, 2} inch J'|<:1:-‘]|-:1 [ulclm[,,

sights and stall |!||)I.1|Z|lll1g‘| see page 185, e 10,00
Pocket Plain Lmn[_‘m\s, 4 -inch needle and fl.ll.l.ll1!§5

sights... Vi 1 On
Poclet Plain C ampass. 3‘ Ainch nt't'lll-:‘:. Fa]dm;,

sighits and staff nmunt1ng=.. see page 195, R RER L4
Pocket Plain Compass, S$i-inch nwl[t. ol g

sights, two levels and ‘staff MOLOLNgS. .oooeeeennne, 1RG0

EXTRAS FOR POCKET-COMPASSES.
Clamp and Tangent ftted 1o ball-spindle of Com-

passes Mos, 25, 2ER, 300, 500, and 315 w 319, F H00
Iack and Pinion to variation arc of {.'{unpm.‘n:ﬁ Muos.

288 1o 312 441
Leveling- Ad-::ptl.r. small sm. see |‘-1;,n: 138 Ly
Leveling-Head with parallel plates, leveling-screws

and clamp and tangent to spindle .. 10,00

Morr,— For Tripols, scc pages 172=173 and 262, 1"ur Imlhcr
Cases, see pages 176 and 265,

250

FPosT,

F G

LN

2

$0.25



260 W, & L & CUELEY, TROV, AL Y.

GEOLOGISTS" AND CLINOMETER COMPASSES
M. Puice, Post,

435, Geologizts" Compass (ol Alominam |, graduated mov-
alle sighting circle, grduated base, variation are,
folding sights, two levels, clinometer and slafl

: ; a P an

mountings, see page 1899, F00 0 3005
A8 Clinometer Compass (of brass), S1-inch needle,
falding sights, square base, two 1-.u.|:- clinometer

and stafl mountings, see page 1L o, TG00 LA

A sl light tripod for these compasses costs extra 85,00,

MINERS' COMPASSES OR DIPPING-NEEDLES.

FOR CTRACING VEINS OF MAGKETIC TRON ORE,

0E

i Miners' Ililp-ﬂ'-:.-mpns.-i, d-inch needle with  stop,
o5

glass on both sides, in wood case, see page 142 §12.00  F0,
bl Bliners’ Dip-Compass, d-inch needle with stop,

glass on both sides, with brass covers...ooooon.. 12,000 B
B, Miners” Dhp-Compass, $inch Norwegion needle

with stop, glazs on both sides, with brass COVETS,

see page 142,00, e 12,00 S
idh, Miners” Dhip-Compass, 4- |m:-h ]\.ur“ v |_‘||:1:| 11{-;_:::”4:
with stop, glass on ||l..lth sides, with brnss covers., 15,040 L)

DIAL COMPASSES,

445, Brass Dhal Compass, with howr-are graduated for
any latitude as ordered, variation arc, graduated
base, one folding -.ight twa levels and clinom-

vter, see page 144 215000 S0,85
a4, Dhal Compass, same as Ne. 848, and with staff
TGS COMPIETE. e e eeen s a0 A

AL Alominum [Hal Composs, with hour-are gradoated
for any latitwde as ordered, praduated base, gradu-
ated movable sighting circle, variation arc, one
folding sight, one removable sight, two levels,
clinometer and siall mountings, sce page 146, LA I
Extra Hour-Ares, graduated for any latitude as
L-rdr.rc-l, to fit either of these Thal Compasses,
T PR (N |1 s

J'lu |lj,.,h1 tripad for the Dal Compasees Mas, 9 and 550 coss exirn



LEVELING-INSTRUMENTS.

ENGINEERS Y-LEVELS,

No ; . Pricn
78 Y-Level, 22ineh telescope, with leveling-screws, clamp
]t A TP . s ciecci ol vrai v e e s st S50
76, V-Level, 20-inch l1:|.l.':-'~4:-:|;-|.', with leveling-screws, 1_-||m-||m
and tangent and ripod, see page 1 49, . [ L1

377, Y-level, IS-dnch telescope, with leveli rews, clami

encl tamgent and Cripod L e ik aen s a b e m et | RTIRIT]
ATH,  Y-Level, 15-inch teleac e, with levelin I
anmd tangent and tripod, see page s RN
ARCHITECTS' Y-LEVELS,
380, Architeets' Level, 12-inch llfll_'sta_'nl:q:. with ]u;\.-u_-li_ng-:-u_-:-n_-ws
and dripod, see page 163 ... SEHLDD
a8l Architects’ Level, 12anch ll.'|*:5u.:|u_-, with leveling-screws,
clamp and tangent and tripod, see pape 164, 66,00
More.— A compuass, withaur sighes and with S-inch moadbe, can be attached
o the telescspes of thise loveling-instraments, B 175 to a8, and ssed o
obiain the bearng of lines when desired | its exeea cost is S10HL Seadia wires
ane Turniahed winh any of oe VeLevels, free of charge, i requested when the
instrument is vrdered,
DRAINAGE LEVELS.
; ? E PosT,
a8A Dwainage Level, with stall moantings. ... $1.28

aMi. Iwainage Level, with stafl mountings and triped..,.0 20000 2025
AT, Iwainage  Level, with stall mountings, leveling-

serews and tripnl, see page 165 260000 245
SRR, Dheainage Level, same as Neo 3857, and with comxss

attached, see page MM oo BLOD 2

MNorn — All our Levels, Wos, 375 1o 2385 are packed in mahogany
case with lock, and sirap or handle.  For Level Tripods, see pages
172-175 and B2, For Lemher Cases, see pages 176 amld 263,

TRANSIT TRIPODS.

Frice.
400, Plain Tripod for Transits Nos. 1 to ), see page 1740....... S0
401, Plain Tripod for Transits Nos, D0 to 117l ; 5,00

405, Split-Leg Tripad for Transits Nos. 1 to W0, see page 174 12.00
4, Hl:_ul_i[-]:_,q:_q' Tripod for Transits Nos. 100G o 11700 iR E]
411, Extension T:nl'u;n:l_ for Transits MNes. 1 to SME see page 1745, 15,00}
411,  Extenszion Tripod for Transits Nos. 100 to 1170 12,00

261



262

430,
431,
435,
430,
4411
441

442,

W, & L £ GURLEY, TROY, N. ¥

COMPASS TRIPODS,

Plain Tripod for Compasses Naos, 21010 232, see pagl: 174,
Plain ]1||:ru,1 for Pocket-Compasses Nos, 275 to 314,

Split=Leg Tripod for Compasses Nos, 210 g0 252,
Split- [.eg Tripod for Pocket-Compasses Nos, 275 to 211
Extension Tripod for Compasses Nos. 210 to 242, .
Extension Tripod for Pocket-Compasses Nos, 270 1o 214

LEVEL TRIPODS,

Tain Tripod for Levels Moz, 875 to 375, see page 173
Tlain Tripod for Levels Wos, 8800t0 888,
Split-Leg Tripod for Levels Nos, 870 to 378, see 11'151-. 174.
Split-Lep Tripod for Levels Nos, 380 w0 555, i 2
Extension Tripodd for Levels Nos, 875 10 878, see II‘IKL 11-.1.
Extension Tripaol for Levels Nos, 280 and 351, e
Extension Tripod for Levels Nos. 385 to 885 L.

BRASS PLUMMETS. Plain.

Mo Puick.
45, Plurmmet, screw  head,  steel

point, G0z ... LD
452, Plummel, screw lead,  steel

point; D OF ..o i 1.6

454, Ilummet, screw  hend, steel

o 1L 1 R
4660, Plommet, screw  head, steel

point, 24 0Z e, 2200
458, DPlummet, screw head, steel

point, 32 oz.. EOER £
460, Plummet, screw hmtl., steel

point, long neck, 12 oz..... 2.

FPrice,
Ao 00

5,00
Tk A

LA
12,000
LKLY

S10.00
G,
1220k
(R
15,161
12,000
141K}

T'osT,
F0L15
. 1]
ar

Al

A0

BRASS PLUMMETS. Adjustable.

These Ilummets are a concealed reel, 15, around
which the string is wound by turming the milled
head, Iv, on top.  The friction wpon the reel will
hold the Plummet at any dezired point of the line,

465, Adjustable Plummet, 10 oz.......82. 60 S0, 20
464, Adjustable TMummet, 30 oz, ...... & 00

.4



W, & L E GURLEY, TROY, N. ¥ A

SOLE-LEATHER CASES.

o TO FIT OUTSIBE THE WOH0D BOX, Pasen
475, Leather Case and Strap, for Enginecers’ or Sur-

veyors' Transits, price according to size ......... $5.00 10 $10,00
470, Leather Case and Strap, for Mountain, Reconnois.

sance of Duilders” Transits...o..oooooiineniernnnn. R

477, Leather Case and Strap for large Solar Compasses., 10,400
478, Leather Case ond Strap, for Surveyors’ Compasses,

Mos, 215 g0 232, price acconding to size. ... CRLUER T 4]
470, Leather Case and Strap, for Engineers’ Y-Levels,

price according [0 SiZe. .. .ovoocieceic i nens s B} pee 1006
460, Leather Case and Strap, for Architects’ Level...... 7.00
481, Leather Case and Strap, for Drrainage Level........ ERLE

LeaTHER CaAsE AND SHOULDER-STRAF FoR Pocker-
Comnrasses, sizes as follows
4485, Sige for Compasses Nos, 210, 816, 835, 340 to 344,
i1 e S S UM R SVRSRRS SN - 1 ) ) (6 - R |
486, Size for Cnm]m:\qcy Mos=. 5 7 to 10, BiE, 345, BRI LA
457, Size for Compasses Nos, 275, 285, 288, 800 4.0 il
488, Hize for Compasses Nos, S to 2093, 310 to 312..... (R
LEATHUER Toureit AND SHOULDER-STRAP, fitted to
receive  DPocket- Compasses without wood  box, sizes as
fasl v =

I'eick. P,

401, Size for Compasses Nos. 15, 514, 8455, 340 to 244, " o

B4R 00 B 1 oeianrrromimnbreniay s s e, SLAr B0L15
491, Size for Compasses Moz, 800, 217 to G149, 835, A '.3.1_“] J_J
404,  Size for Compasses Nos, 285, 305, 250 i)

Wore.—We are prepared to make to order Leather Cases and
Pn-uu.-t;n:s of any style and size that may be desired. See pags don,
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LEVELING-RODS. (See pages 177-186.)
Mo, I"'nicE.
S, Philadelphia Thodd, 719:_ fuet closed, sliding 1o 140 feet........ S04
A2, Philadelphia Mining Rod, &3 feet closed, sliding to & feet 12,00
A DBomtan Rod, 6 fect closed, sliding to 11 Teet.. 1440

S, Troy Mod, lil feet closed, sliding to 12 feet...oveeenoeeciai IEIRL
B05,  New Vork Kod, 2 ply, 6% feet closed, sliding to 12 feet... 1400
BT, New Yerk Rod, § ply, 0 feet closed, sliding to 12} feet... 1800

AOE.  MNew Yaorl Tod, 4 [:l].'. b feet closed, sliding to 16 feet..... .00
a4 New York Mining Hod, 2 ply, #7% leet closed, sliding to

Byl TREL. cviarnianssainsievsnarres s s e e 12,00
610, Architects’ Wod, 6} feet closed, sliding to 10 feet, in inches

AR 1111 p T O P it b - S .00

511, Architects’ 1o, 6L feet closed, sliding to 1 feet, in feet
aned Tokhs... .00
Machinizts' Kod, tid , with swivel hook for shalting 00

Telemeter, or Stadia Keod, 6 feet folded, anfolding to 12 feet 12.00
Telemeter, or =tadia 1o, T fect folded, enfolding to 14 feet 151K
'l'u_-l.:s,;'ulnic Fewl, 3 ply, & feet closed, sliding to 14 feet...... 24 00
Cross-=ection Rod, 10 feet long, with level vial at each end Tk
Plain lod, without tarset, 10 feet long, feet and iiiiths, .. G0
Plain Rod, without taroet, 12 feet long, feet and Tiiths, .. 7.00
Plain lod, withoot target, 14 feet long, feet and TiMkhs.., R.00

Nore, —Any ol the above roals with Meric graduntions at same price,

FLEXIBLE OR PMOCKET LEVELING-RODS,

525, Iocket Leveling-Feod, 10 feet long, sell-reading to
feet amil 1hs, made of rubber canvas, can be
eoiled up and carvied in |:-ul.‘:kl_"l:: in u=e it is
fastened 1o 2 board with thumb tacks ... £3.20  &0.20

feel

L. Pocket Leveling-Hod, same as Noo 525, 1
S N R P 4.k A5
027, TPocket Leveling-Rod, same as Noo 625, 14 feet
long......... e 3 4.00 20

028, Pocket Leveling-Kod, same as No. 525, 31 meters
lomg, divided Lo CORLITIELETS . oo e e rar v mrr e 4.0 7]
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COMBINED LEVELING-POLE AND FLAGSTAFF.

. Faicn,
Sa Weonkd Lew eling-Tole and Staff, 7 feet long, see ]ulp_ T=ii.. bR LT
031, Wood Leveling-Fole and Staff, @ feet long, ooovneienenann i, (0}

WOOD AND IRON FLAGSTAFFS, (See page 157,
These stalls are divided in feet, which are painted alternately
red and white.

Ne. ; : ’ Price.
834, Woaod Saff, & feet long, with metal shoe...cvnrenee. S2A0

b5, Woaod Stafl, 8 feet long, with metal shoe., 225
0, Wood Staff, 1 feet long, with metal shae.. 2,50

039, Aligning or Ranging-Fole, 6 feet long, '“-”'l_-. in E:mhnla i ERL

MoTe.—This 'pnle consists of an Dron tehe, 1' ol aninch diameter, § feet
lomg, and belng bung in gimbals always assumes o vertical position,

1. Iron Tubular Ranging-Tole, 6 feet long, 13 inch diameter 200
343, lron Tubular Ranging-Pole, 8 feet long, 11 inch diameter BT
Note. - Any of 1.11! above stalfs with metric graduations {five 1o a meter)
at same price.
Prrce, Pasr.

645,  Fod-Level, for plumbing a Rod or Safl, see page
B R s e s e .00 30015
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PLANE-TABLE OUTFITS,
Plane-Table, with board $#kx24 inches, mounted on large

tripod with leveling-socket and clamp, and with plumb-
ing-arm, plummet and clamps for p'l.p:‘r ..................... S45.00

Fricr,

Set of three leveling-screws. . T4k
Clamp and tangent, for mov em..nt in :J.rmmth 101,00
Combined Compazs with levels and square hase..... 15,00
Alidade with telescope 11 inches long, with stadia, 4]
inch vertical circle to 1 minute, level on teleseope and
clamp and tangent, on column, ||¢.v. er of li-lt'-m*]'-c M
diameters, see page 197, No, 083 .ciniiinnes . 00,00
Total, as shown on page 192... 51 alil I:HJI

Plane-Table, with board S0x24 1n~.11u T|1mllll=‘41 on large
teipod with leveling-socket and clamp, and with plumb-
ing-arm, plummet and elamps for paper........oon 545,00

Combined Compass with levels and square base 15,000
Alidade with telescape 11 inches long, with s:ruln.

41-inch wvertical civele to 1 minute, level on telescope

amd clamp and tangent, on column, power of telescope

S adiameters, see page 197, Noo G838 e, IR

Total-: oo fr i i i di e s L e s il &1
Mane-Tabsle, with boand, tripod, cte., like Moo &b, F40500
Combined Compass with levels amd square base. oo, T
Alidade with telescope 4 inches long, power 20 diamcters,

with stadia, vertical circle to 1 minute, level on tele-
scope and cl'lmp aml hngcnl o cuiunm see pﬂ.;_-_ 17,
No. S82.. R S S L

Taotal, as .,.hmm on page 180 .. oo .. B30
Plane-Table, with board, tripod, ete., like No. & b SR
Combined Compass with levels and -u|u*m. base . 1o
Alidade with telescopic sight Moo 262, with stadia, vertic n]

circle to 5 minutes, level and clamp and tangent, s
page 190, Wow 681, i i i fi g vvae ]
TR cesecoyesns i i S e o e R RS i E1I0.00

Plame-Table, with board, tripod, ete., like No, 850......... .!H-r.[ilu
Combined Compass with levels anid square base..... . | EREY
Alidlade with compass-sights, sce page 196, No. S8, 168

PFlane-Table, with board, tripod, ete., as described in ]’{vn._
aaih, and omitting Compass and Alidade... ) 345,000
Setof thm leveling-serews for Plane-Tables hms. Lm[il [:I:U

extra. . .
: |-1I:I' TRV ETTIC ] i!:l :'lx'il:u.ulh.,

Clamp and muj_
Tables Nos, Bk, @X0TA i cviniiiie ioienimieeviminess 1WA
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JOHNSON'S IMPROVED PLANE-TABLE
AND EXTRAS,

| Frices for separate parts.  See engraving, page 195,
Ma, Pricn.
670 Johnson's Plane-Talle Movement and tripode. . ... .oveee.. 40,14
073, Drawing-Hoard, $1x24 inches, with brss  screw-plote

fitted, and with eight clamp-screws and sockets for

PAPET. ceittaamtiaeeeanennnnas 5.0{
074, Plumhmg-arm amd plummet, ... o ERLY
G675, Combined Compass with levels "md EIEI.I'lt‘L ]-:1-'-4_ cemiee 1600

JOHNSON'S PLANE-TABLE OUTFITS.

&70.  Johnson's Plane-Talble Blovement and tripod, with draw.
ing-board, #1x24 inches, with brass serew-plate fitted,
and with eight clampescrews and sockels for L'\,‘I[u_"[ ........ S50
FPlumbing-arm and plummet...
Combined Compass with lev els and "t“'“ e base... e LMD
Alidade with telescope 11 inches  long, w ith  stadia

4d-inch wertical circle to 1 minute, level on telescope

amd clamp and tangent, on column, power of telescope

24 diameters, see page 197, No, D83 innnn

Tuotal, as shown on page 1945, e
Plane-Table, wilh tripod, hoard, etc., I| e Na.

a77
Plumbing-arm and plummet......... ;
Combined Compass with levels and 5||L11n: base..
Alidade with telescope Y inches long, power 20 diam-
eters, with stadia, vertical circle to 1 minute, level on
telescope and elamp and tangent, on column, No, 582... 70,00
Total... e P R
075, Plane- Tu.l;;.le, w |[h lrlpr_ud I:-oﬂrd cte., like Na. 570 Fal
Plumbing-arm and plummet......... 4.00
Cambined Compass with levels and S'ILLM‘E“ Bane i L0
Alidade with :elescupu: sight No, Hid, with stadia, ‘-Ertl
cal circle to & minutes, “level and l:Ismsp anid L‘mgenl
see page 195, Nao. B81.. i s e b, (W)
Tatal - caees FLLBO
579, Plane- Tab]-.- v.llh trlpu-d hﬁard ete., ]Lke NU fuls ......... S5l )
Flumbing-arm and plummet.... a}ﬂﬂ
Combined Compass with lev els. mn'i sr[uare base..... 15,00

Alidade with compass-sights, sce page 1106, No. d8lh...... 15.00
Patal: sipiioontraatnat i RSl e e B
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ALIDADES.
No. Puice.
Ol Alidade with compass-sights, see page 106, S15.400

OHl, Alidade with telescopie sight No. 862, with stadia, verti-

cal circle to & minutes, level and clamp and tangent,

see page 1M, .o it i e s it e FELRET
582, Alidade with telescope 9 inches long, power 200 diam-

cters, wilh stadia, vertical circle to 1 minute, level on

telescope and clamp and tangent, on column as in

engraving, see page 189, o 70,00
583, Alidade with telescope 11 inches Eung “with sts uln

44-inch verticul circle to 1 minute, level on Ie]ranu_-

anil clamp and tangent, on c-}lumn, power af telescope

24 diameters; see page 19T, i 00

Nave,— The Alidades as above described, can be used with any of aur
Plane-Taldes Nos, 54057, and will be sidd separately at the prices named,

TRAVERSE PLANE-TABLE —U. 5. (i 5. PATTERN,

G686, Traverse-Table Doard, 1515 inches, with Taox-Compass
let into one edge, Roler-Alidade with groduated edge
anl folding Eull"hlﬁ, amd with triped, complete as shown
an page 145, A O e S S ML L R 1] 1) |

If the tripoad has extenslon legs, add extra £5.00,

When desired we furnish separate paris of this Plane-Table
at the fallowing prices
AsT. ]rr'mml_, Foanl with brass screw. ||'-|lt, aml with fripd
head and plain legs..... 0,00
AR Dox-Compass, u—rnnj:uiar melal ¢ cose, inch needle........ B0
AU Tuler-Alidade with graduated cdge and _|-1|]1|i|1g sights...... 114
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CURRENT-METERS,

W. G. PRICE'S PATENT.

For measuring the velocity of the current of rivers and harbors,

al any depth.

24

No, Pricn.
Gk, Cwrerent-Meter for Harbors and Rivers, see page M. 10000
i, Birass Tubing, graduated to feet anid |_L||l:|1¢. and }u||||_|_|_|_ in
4-It. |.l_1'|§:l.h'\ per length. ... R
G, Lead Weight, 60 11, , with 1.:mu.ll-:n:lu.-rl.h1 see ]|.:| e DL 15400
ks, Electric Register, see pages 2000 and 204, 10
610, Diry Cell Battery of three cells, in box w Il:h ]-::l._k unn:l -‘I,r'\p ERI]
B12. Wet Cell Battery of three cells, in box with lack and 5mt|-.,‘ .00
614, Insulated Copper Wire for h:lill.n' per foct... A8
G16. Acoustic Current-Meter for small streams, see pﬂ.gc ’Ua &K
618, Time-Recorder, open face, nickel case, stem-winder, with
fly-back attachment for starting and stopping, Repister-
ing minutes, seconds and fifths of seconds. oo G000
G20, Boyden's Hook-Gauge, see page 210, oiiinniinieenn: 2500
HAND-LEVELS.
Price.  FosT,
(25, Monocular Hand-Level, in case, see page 212....... $12.00  §02H0
27,  Binocular Hand-Level, in case, see page 212, 15040 It 1)
650, Locke's Hand-Lev E].. nil:lne!-plﬂlrlt, in case, see
page 214.. eeeeee BOD 20
G54, Abney I.c'.LI an improved ¢ Locke's Hand-L me]
piving angles ml elevation ; a]sc- graduated i'clr
slﬂ!_u-:s.,, nz 1l tol,2al, e:c in c:ls-:, Bof pag:
21 2 B R .25
Gah.  Abney ch-:! same as No, 'r--1 v.u:h mmpas& and
stafl socket attached ..o s 18400 Lo
MWoaTE.—MNos, 625 to 634 are our own make ; No, 636 15 of (oreign make,
ODOMETERS.
For measuring distances by the revolution of a carriage wheel,
Pricn
G40, Odometer with inside pendulum dial, in leather case with
straps, see page 214 o B 15.00
£42. Odometer with outside dial and with bolts Wlnplh!-& for
attaching, see page 215.. S LK ]
id4d4. Positive Muotion Udr:um:r.cr, “with bulls cnmplcit, see
A B, e i s s s w s A e e i m s L 20,00
G4, Wheelbarmmow (Odemeter, cr)mp]e[e as shown, see page 221 13006
647, Wheelbarrow Cdometer, omitting Compass.. .o me e, USRI
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CHAINS. (See pages 223-226.)
FPurrce,
31 feet, 60 links, oval rings, No. 10 refined iron wire $2.20
43 feet, 50 links, oval rings, No. 8 refined iron wire 200
45 feet, 100 links, oval rings, No. 10 refned iron wire 5,50
[ feeL 1012 links, oval rings, Mo, 8 refined iron wire 4
A4 feet, 50 links, oval rings, No, 10 best stee] wire 4,00
Ab feet, A0 links, oval rings, No. 10 best stee] wire 4.75
) feet, 50 links, oval rings, No. 8 best steel wire 550
i feet, 100 links, oval rings, No. 10 best stee] wire 7
10 feet, 10MF Imks, oval rings, No. 10 best steel wire 8.5
100 feet, 100 links, oval rings, No. 8 best steel wire 10,0

BRAZEDY STEEL CHAINS,
33 feet, 50 han, Wo. 12 termpered steel wire, brazed

links and rings... 3 6,50
50 feet, 50 links, No. 12 trmplrrwl steel < wire,  brazed

links and rings... v (LK
Gl feer, 1060 Imkf., No. 12 tcmpcrcr_'l “steel wire,

bieazed links and rin o 1000
Likt feet, 100 links, No. 12 tempe:ren:l steel mte,

brazed links and FIL . bk g s P ) 1 )

Chor braged  stecl chains dls-p]aﬂ: the cm:lmary chains
wherever they are tried, on account of superior lightness
and strength. They are practically the only chains now
used in railroad construction.

Chains of two and four poles with 40 and S0 links,
same price as chains of 50 and 1040 links,

Steel snaps to make full chains into **half chains,'
withont extra charge, it ordered with the chain.

GRUMMAN PATENT STEEL CHAINS.

a5 feet, S0 links, Mo, 15 tempered steel wire, weight

T | e e S e & 5.00
Ot feet, 1K) links, No. 15 tempered steel wire,

weight 1} Ibs. e ernes £, 060
fifi feet, 1000 links, No. 16 tempered steel wire,

posaght Dd-Tha: o s G R 0,00
100 feeet, A0 links, No. 16 tempered stecl wire,

meight Ak Thel i i s ann Bl s 11,00

b feet, M0 links, No, 18 tempered steel wire,
with spring-balance, level and thermometer, for

very accurate measurements, weight 141 oe....... 15,000
h]:unn&imlm:-_u_ with handle and steel snap, to uze
ith chains Nos, 680 (o 633, . viiciieiiieaiirinernn 2.60

Post,
£01.65
B0
1.15
1.75
Nt
i)
Lk
1.15
1560
1.80

F0.45
L5E
L0

1.0



W. & L E GURLEY, TROY, N. Y.

VARA CHAINS,

10 varas, 50 links, oval rings, No. 10 refined iron

10 varns, 50 links, oval rings, No. 8 refined iron

20 varas, 108} links, oval rin_g's, Nao. 10 reﬁned irom
wire..

20 varas, lﬂﬂ' I]I'ler;, av 1I rmga, Nu S n-lim_-n:i iron
wire,

10 waras, uﬁ ]mks, f.n u] rmg: i\c\ IU bl:ﬁt Et-_el
wire .

20 varas, 100 ]mks “oval rlnga, MNo, 10 best steel
wire..

10 varas, & mkx r>-.a| r|ng-!,,:\n l’u:mpcn:d stccl
wire, hr‘ized]mk:a and rings... .-

20 varas, 106 links, oval rlnrrs.. ‘No. 12 h.mp-:n:d
steel wire, brazed links and T R SRR AP

METER CHAINS.

10 meters, S0 links, oval n'ngs, Mo, 10 refined iron
wire..
10 mel;ers, a0 ]mL-’- vl nng-’- "No. 8 reﬁner]. :r::-n

20 mct:rs,, 1M links, oval nng_s, Ma. 10 refined iron
wire..

i} meters 100 t:an aval 1'||1g“5. No. 8 refined iron
wire..

10 meu_-rs, I_'A} ImI.Ls1 (n.al nngq T\ﬂ 1” IJe-.L sh.-zl
wire.

0 m:ttrs.,, li.lﬂ lml.s.. oV n] rlngs, Nl:r 'J'I.'l' besr. stee]
wire..

10 meters, ﬁU lmLs oV al nn_gs ho 12 t:mpl.'rl:d
steel wire, brazed links and TINGS woansevinnsninnsanin

20 meters, 100 links, oval rings, No. 12 tempered
steel wire, brazed links and rimgs......cooain:

MARKING-FINS AND TIMEER-SCRIBE.

Set of 11 Pins, No. 4 iron wire, 14 inches long......

Set of 11 Pins, No. 6 steel wire, 14 inches long.. ...

Set of 11 Ping, No. 6 steel wire wuighted 14 inches
long.

Set of 11 Pins, No, 10 steel wire, § inches Iang. in
leather Poreh.ceee s verarirrmcsseies it baassianssnen

Setof 11 Pins, No. 4 brass wire, 14 inches long.....

Timber-5Seribe, for marking trees, posts or boands. ..,

FPricE.

=
E

Tk

822

2,60
A.00
4.00
4.00
.00
Tl

H1.25
1. &0

2.5
20K}

2540
1.25

FPosT.

F0. 50
A

1.25
.25

.16
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STEEL RIBBON CHAIN-TAPES.

| INCILWIDE, ANIF WITH HANDLES AND REEL.

Price,  Post.
Steel Ribbon, 33 feet, pradunted each link............ 5360 &0.25
Steel Kibbon, G0 feet, graduated each foot. .. ; 4.00 .40
Steel Ribbon, 66 feet, praduated each link.. 4.50 il
Steel Ribbon, 1K fect, graduated each foot. .. L.00 Al
Stee]l Ribbon, 200 feet, graduated each foot up 1o
100k feet, and the last 100 feet graduoated each 10
feet. . 7.00 T
T67.  Steel [ulrlmn ET I'|.|.| gnrlmlmi 1.1|:~h. fn-nt up 1.1:r
1Mk feet, and the last 2000 feet gmdua:ec‘] each 14
feet... PR S senrassansvan: B0

The S, T4, 200 'md 300 1'U.t L'.u Vin-tapes 'lhu h.we
the hrst and 1.'hl foest in 1ths,

STEEL RIBBOXN BRIDGE-TAFES.
} INCH WIDE, WITH HANDLES AND EXTRA FINE REELS

Price,
Steel Ribbon, 200 feet, graduated each 5 feet.veevaeno. B13, )
Steel Ribbon, 4061 fect, gradoated each & feet... 15,000
Steel Ribbon, 500 fect, graduated each 3 feetoonniiiin. 17,00

Our Bridge-lapes are mounted on substantial mahogany reels
with solid sides, brass mountings and swivel handles,
These tapes have the hrat and last & feet graduated each foot.
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METALLIC TAPES.

. Made of linen thread, interwoven with fine brass wirc. They are
E-inch wide, and in leather cases. The graduations are in 10(hs or 191hs
of a foot, as desired, on one side and in links on the reverse side,

-

Mo, Price. st
THO. - Metallic Tape, 82 feet, in Withs or 120hs, and links. #2000 $0,18

82, Metallic Tage, H0 fect, in 1ths or 12ths, and links.. 260 ]
s Metallic Tape, 66 feet, in 1iths or 12ths, and links.. &3, 00 L)
THG. Metallic Tape, 100 fect, in 1ths or 12ths, and links 4,00 L

Nowm,—We con furmeh motallic tapes with metric or vara measure
on ppverse side, instend of links, atan extea cost ol one cent per foor

METALLIC TAPES WITHOUT CASES.

These tapes can he put inte the leather cases when the original tape line
is worn out.

T, Metallic Tape, 55 fect, in 10ths or 12ths, and links,

Al L] e R RS R AR e e G I 1
791 Metallic Tape, 5 feet, in HMhs or 12¢hs, amd links,

LT i L P e ey S o S N e Y A 1.35 J6
T Metallic Tape, GG fect, in Withs or 12ths, and links,

|11 1 T R P e P e i S S et B | ) RE
T4, Metallic .]‘IﬂpE.‘ 100 feer, im Ths or 12ths, and links,
WILHOOE CBBE. wonrrssusvssurgnatinmmnorsqnsss sinunnnnunnunss 2.60 L]
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ALL STEEL, &-1N('H WIDE, IN LEATHER CASES )

Rl
B11.
B1Z,

8213,

B,

B21

R h]_
f25,
a2d.
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STANDARD STEEL TAPES,

DURAHLE AND FORTABLE MEASURES,

Price.
l‘-I.l_l_:l Tu,[:-q:r 20 feet, in 10hs or 1"I'|'|*-\. ..'u'll:‘] links..... F a.75
35 feet, LU [t 4,45
i o Ol feet, i i b ECRR TN 1]
he 0 feet, L i i B .86
4 75 feet, Kl A by e BB
i 100 feet, i " T w1085
THE “5TAR"™ STEEL TAPE.
S']NL'H W LI, IN NMICKELEDF BRASS CANES,
“ater ' Steel Tape, B feet, in HRhs or 12ths, and
“ostar”t Steel Tape, fi6 [eet, in 10ths or 12the, and
| Rl N || S 5, L)
shtar Steel 'I‘.l|w. 70 feet, in 1hs or 12ths, and
links .. v BOHD
o Sar't ":.I,l_-.'l 'T'l]u- ]1“.] |'|."|3-I,1 in '||"I]:|-1 or 1 "L]];
and links. . ; H A e PR R T =

PAINE'S PATENT STEEL TAFPES,
}riscH WIDE, IN LEATHER CASES, FOLDING HANDLES,
H:u nl Tape, 33 feet, in Mkths or 12ths, and links.... &4 40

v R feet, Sk o R 1,40
L) i feet, il iE TR = AN
i o 76 feet, n L L —— ]
k4 o 1OMF fect, e i L 12,00

THE MOsT ACCURATE,

PosT.,
B 15
A8
|
L4
25
Lol

F 18
.:EH

]
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PAINE'S PATENT

J-INCH wWiDE,

STEEL TAPES.

IN METAL CASES; FOLDING IHANIDLES,

Price. FPosT,

\1.Ll.] F|.“||ll_ 25 feet, in 1|3'I,'|:|-< or 1t '|_||-. and links.. i | 11

g aF ¥ 3060 Rk

bt (xd fn i o 4,80 24

i 3 Gy 44 i, 4 J2H

LU FE R LT Lablh

i G L1 £ RET L0
Nots.— Paioe’s Tapes (50 o 100 feet), are detachable from i

casgs, and when furnished with an excea handbe (Mo, 81 can be peed
as a vhain-tape

Tapes Mos. 800 o 835 with metric or vara measure
on reverse side, instead of links, at an extra cost of three
cenls ]I'."I' fl“_l:,

EXTRAS

FOE PAINE'S

FPATENT

S5TEEL

TAPES.

) Compensating handles, detachable, with graduated

seale, per pair...... F2.40 F0 12
841, Tlain Finger-ring ]J |||1II-.- detachab h, each A Ar2
B4, Pocket Thenmometers, e |||| = R 1. 54} .15
44, Spring-Balance, with handle "-n-’l ST L[- 2,50 .14
F45, Spring-Balance and Level, with handle and HI'|'1|_=- 400 15

EXCELSIOE STEEL TAPES,
JAINCH WIDE, UN BRASS FRAME WITH HANDLE.

850, Steel Tape, 83 feet, in 10ths or 12ths, and links..... § 6.00  $0.20
B51. i b 5 e i N L T M a5
A il TiLAM} ]
RGA, THE o ‘ 1o 4
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EXCELSIOR STEEL TAFPES —Conefudad,

& L E GURLEY, TROY, ¥ F

Mo, Prace.  Post.
865, Steel Tape, 50 feet, in 1ths or 1 'lhs and meters, 5 SAH 3025
Bhs, - o LI R e LE 14,540 40

More.— Tapes Mas, 200 te 853 are pradiuated 1o Gect, Tl and Tkchs of a foor, o
to feer, inches and #ths of inches, as desired, on one side and io links on the reverss side.

METEIC AND VARA TATPES.

We can furnish any of our (apes, Nog, T80=835, with metric or vara
measure only, al prices for regular stvle of tapes of similar lengths in feel.
IF with metric or vam mensure on reverse side, instead of links, the exira
cost will be as stated on pages 275 and 275,

NICKEL-PLATED TAPES.

When desired, we will nickelplate cur stecl tapes, Naos. SIEI-2535 and
BA=BELS, to protect from rust, ot on exien cost of three conts per Jordd,

POCKET STEEL

IN GERMAN SILVER CASES, WITH SPRING

TAPLES,

ANT STOD.

B0, Tocket Steel T ap=, 3 I'Ln.;-l;, in Withs or 12ths., S0 &0L11
Bk L i S oL i 1.40 12
L TH IR i i L U T e o s Ll ] A6
BT, Pocket Steel Tape, 6 feet, in liths one sul-_ :1m]

18hs reverse side., i 1.1} A2
875, Pocket Steel Tape, 12 : i'-.-.t in 1tths one s

T2the TeveraE B o i i i winss s Coe wia s aets bea 2 R 15
B0, TPocket Steel T:l]‘.ll.', A deet, in 10ths or 1200, and

meter. ; e LM} 1
BIT. Tocket ‘m.l.l |‘1|n-e i i'v:l.t. in lﬂths ar l "l]!= nml

meter.. T i 12
BTN, Pocket Steel J'Lp-e, 4 ﬂ.-l:t. n 1llﬂ15 or 12[hs. and

meter. . i Bt an e e e e 2R 15






SUPPLEMENT

TO

Thirty-Second Edition of Manual.

1287,

# & The prices in this Catalogue may vary from time 1o time, on account
of fluctaations in Market Rates,

This Price-List supersedes all previous editions, and has been
carefully revised and enlapged.

pEE= When ordering gonds always state what edition of Manual, and
number in Catalogue,

DRAWING-INSTRUMENTS.

3 GUIDE the Surveyor and Engineer in the selection

of Drawing-Instruments, we here add a detailed

description, with illustrations and prices of the separate
preces and cases of the different kinds in general use.

Those we shall first mention are of Swiss manufacture,
of the finest quality and finish, and are made of the best
German silver and English steel.

We show first the regular patterns and then those with
the celebrated pivot-joint.

The Alteneder instroments are the best of American
manuflacture, and are equally good with those of Swiss
make.

The fine German silver instruments, of German make,
are the best of their kind.
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The instruments before mentioned are intended for
Engineers, Architects, Draftsmen, Machinists and Students
in Technical Schools,

The cheaper German silver, brass and nickel-plated
mstruments are for Common School use and elementary
practice,

Parties wanting special cases made up, can select the
pieces, and we will make cases to suit, at an additional cost
of from §2 to §10, according to the size and quality of the
cases, which are made of morocco, rosewood, or mahogany.

For prices of regular size cases, see page 288,

For the convenience of our customers, we will furnish
any articles not on our hist, but described in the catalogue
of any American manufacturer or dealer in mathematical
instruments, at catalogue prices,

SPECIAL NOTICE.

h ANY of our smaller instruments, such as drawing-instruments,
pocket -compasses, chains, tapes, small packages of paper and
ports of large instruments, can be sent by mail seeurely packed, and ot
much lower rates than are charged by Express Companies.  Packages
not exceeding four pounds in weight can be sent in this way within the
United States, Canada and Mexicn at a cost of one cent [T ounce.

In all cases where goods are to be sent by mail, the cash
for postage as well as for the goods muast accompany e
order.

The postage required is mend ionedd in the secomd colooen
of the Price-List, and Tor avticles worth more L I
dollar the amount named for postage includes (e cose ol

regisiey,
All articles can be registered at an extra cost of eight cents for each

package besides regular postage.  Packages for registry shoull not excecd

four feet in length,
We are not responsible for goods lost or injured when

sent Dy mail.
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SUPERIOR SWISS DRAWING-INSTRUMENTS

OF GERMAN EILVER, EXTRA FIKE FINISH.

H. & L E GURLEY, TROY, M. ¥

1000. 1003, 1008, 1008, 1010,

M,

1iiKl.  Plain Dividers, 38 -inch, with handle ..o..ooooointn,
inch, without handle. ......

e, Plain Dividers, 45-i
Mk, Plain Dividers, S-inch, withouwt handle. ...

1uE,

Hairspring Ddividers, 84-inch, with handle ...

1011,

Price

A T

Posr,
SiE, 1
b
o b
L]
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Mo,
1007, II:].]TE[}]'iI'Lg Liividers, -]-é inch, without handle,......
100, Hairspring Dividers, S-inch, without handle.....
10Uy, Packet Thviders, S-inch, with sheath..
1011, Three-legged Dividers, G-inch, fur ~] e |||§_L aff three

paints... T S 13
1013, Whaole :.'u]d II,||!' ]_,Injvlltn, i}- |_|:r_f|: U 18 N ]

1015. 1016, 1017, 1019, 1024

1015, Compnsses, S1-inch, with fwo fixed needle points., HALY! 0
116, !.-.-:-mp-wsea, {j -inch, with hxed needle and pen
PPOINES wuvascresoanmiasneian it s s s s rsmsnns .00 10
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Mo Pricz.  I'ost.
1017, Compasses, 2}-inch, with fixed needle and ]unc]l

POINES aiaean crvanenenes oo, 00 S0, 10
1&,  Compasses, dJ. inch, with fived needle [\:-ml. and

pen and pencil points......... 4.5 12
110, Compasses, &1-inch, mth pu.n, ]mn-.:l and n-_u!h.

poeints ... S.00 12

1020, Spring 'Hl:-'uu'-f_,|)|1:|]|..'|‘~*-.“‘ -ﬂ- ine |'| wilk ]-: rlg ' '|||-:i'|£‘r
two steel points, Ts-::m:ﬂ and lll.l.dll. peaints anid twa

pen points for ruling parallel lines.,........... T.00 3
1022, Compasses, 51-inch, with fxed n{l.‘{”l:' m‘lnt1 ]1;1:

and pencil pmut5 and lengthening bar .. .00 A5
1024,  Compasses, t-inch, with 'pum1 p-.n-:ll and needle

points and lengthening bara, ., G000 14

Faolded Dirawn out for small circles

1028, 1029, 1029,
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Mo, Prick o,
L. Compasses, Gd-inch, with juint in cach leg, pen,

pencil and needle points, ]l.-l.!|:|:||_‘ i"-“ anidl

lengthening bar .......... e P00 B0,18
28 Pocket-Compasses, with rlr||lJ||<! r-umlq e BB 12
Ly, Tillar=Compasses, with |'|"|r|r|_]<_= pen, ||\1|UI uul

two needle peints which can be drawn oul and

used as a small bow- -pen and bow-pencila, .. LT 14

1033, 1034, 1035.
1053, Steelspring Dow-dividers, with ivory ||'1:nr|:h ineh 1054 10
1054, Steelspring Bow-pen, with ivory handle, 3- JI|L|'|..... R 0

1034, Steelspring Bow-pencil, with ivary handle, S-ncl.. 200 11
ML Steelspring Dow-dividers, with ivory handle, 81 anch 2,00 o
WD, Steelspring Bow-dividers, with needle point, ivory

handle, 33-inch oovveeviinnenn, -
1041, Steelspring  Dow- Eu.n “with needle ;ﬁint. ivory

2,00 L0

handle, /']. -inch . C S 7] 0
1042, Steelspring  Bow [a-rrll,i] '.n.|l11 e rﬂi_ iu:lrll :i-.'nr:,'

handle, 33-inch .. ; e D R
1046,  Spring Bow-pen, w ith qr]]uc..un;{ SCTEW AT ]
1047, Spring Bow- ||:r|. with adjusting-screw andd !u_nml

point .. 5.0} 10
1048, Spring Bow- pt.n, with ur]Ju\hl le pmm.. for small

cireles .. 3.0 i

1049, Spring Hn.u.- ||-e|'| :mrl pu:m::l ‘.'I.Il]'l nrljualah]L [mm
for small circles............. H . 400 10
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1040. 1041, 1042,

1047, 1048, 1049,

| Faw prices, see page 281.)



1068,

No.

TG0,
16,
1067,

100,

W. & L E. GURLEY, TROYV, N. V.

1056, 1057T. 1060, 1062, 1064,
Prick
[awing -P'en, with j:.i::l amd |_'-ir'|. ivory handle,
43-inch . - $1.825
Dirawing - i'm mth J- |r|t 'wu] 1 in, i'--lr_-f hnulh
fl-inch .. L IR B 1]
I‘]T_.j“lni_' ]_"|_|11 \n.|l]1 _||||||[ .:].LLI.I '|III| ivary ]'|'II11||I..
Gheinel ceiiianiiinn camse LHD
Railroad I'en, w ntmut p -mlf- ivory 11 mdle- G-inch.. 2,50

s
ac

1065.
PosT,
210
i

Rl
mii



266

M,
1Mz,

10w,
15,

LT,

TMiE,

10010,

1050,

1071,

1072,

& L E GURLEY, TROY, N, F.

Fuice,
Fatlroad Pen, with joints in blades and shanks, im-
proved pattern, ivory handle, Hd-inch.on L
Diotting-Pen, one wheel, ivory handle, 6 incho.o. 1LES
Ltatting-FPen, six wheels, improved pattern, with ink
reservoir, ivory handle, G-dnch......... PN

1067,

Beam-UCompazs Furniture, with two steel points,
pen, pencil and needle points, in moroeco case .. B}
Beam-Uninpass Furniture, with micrometer wljust-
ment, twa steel points, pen, pencil aml needle
'|||Li||h._ and wheel attachment te stand alone 3 all

M1 IATTRCCD Clse., . S |y 1 ]
Hurdwood Linrs [or I’\.a_. 1|'II T ]1|_:;|;|||_1 u|1'|'||:,|5=h
14 ) b 4% inches long.
Each, 30,25  §0.80  $0.3] &, 5
Pastage, 10 A2 15 20

Beam-ompasses, 18-inch, in two German silver
bars, with two steel points, pen, pencil and needle
'||||||'|-|-| e 2 e et o) e in LR
Bream-Compasses, 21 inch, three |l-1T“~. with two steel
points, pen, pencil and needle points.. oo, 1140
Bream-Compasses, Sh-inch, three hars, with twa steel
points, pen, pencil and needle points,. ..., 1400

Post.,

S0, 10
A0

il

20

il
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1078, 1079,
No. Paice Posr.
1074, Proportional Dividers, Thanch, divided for lines..... S=00 015
1075 Proportional Dhividers, T)-inch, divided for lines
and cipelek. i s s TR 4
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Ma, Prico. Post.
1076, TPropedional Dividers, 83-inch, divided for lines
and circles, and with rack and pinion movement, 512,00 §L18
1075, Proportional Dividers, $-inch, divided for lines and
cirgles, and with micrometer screw, ... viaminnn 14004 20
1079, Properional  Dividers, thinch, divided for lines,
circles, planes and ‘solids, and with micrometer
BEFEW. 3 s i i kB, 6 A B R vonrans 1600 20
Morncoo Cases for ]'5-:|n.:urlin]ml Dividers

To fit Thviders Nos. 1074, 1075, LB Al
SE L No. 1070 1. 14k A8
Lt £ Mo, TOTH, T, 1.20 ]

1084, Tolar Plammeter, German silver, best quality, in
moroceo case, wilth printed directions. oo, 14.25 .20

This Planimerer indicates up to 10 square ivchoes,

108G, Tolar Planimeter, German gilver, hest quality, in R
morocen ease, with printed dircctions. ... cranvansans 1650 W20

This Flanimeter indicates up to 100 square inches,
1=8. Tolar Planimcter, German silver, Test quality, in
merocen case, with printed divections. ... . 2700 L
This PMlanimeter indicates sgearg inches, sqoare feet and sguars
Cenbimelers.
ey, Tolar Planimeter, Gienman zilver, with the fracer-
arm gradusted nearly s entire length and with
vernier.  Easily adjusted to any desired scale. In
mahogany Lok, with printed directions. ............ . 1,00 R
By means of the Poler Planimeter 20 person may ascerlain the area of
any pHanimetrical hgure more correctly and in less time than the maost ex-
perienced Mathematician could caloulate i
1;N--|'|-..—'l'hc Fanimeters mentioned aboyve are the favorite styles and  the best
O W eam ik cheapir Plar

meters (to order only b, Tut do not keep them in stock,

EMPTY CASES FOR DRAWING-INSTRUMENTS,

WITH TRAY FITTED COMPLETE, AND WITH LOCK SPACE UNDER
TRAY FOR sUNDRIES,

Mamooary Cases Firren, Meshoccn Ussrs Frirran,
wrrn Trav. wirHouT Trav,
Sive, Plain. FPolished., Postage, Pric Porsgapre,
8x A inches. S50 $5.95  $0,20 & 015
x4 inches 2.95 5,600 1] L [ 15
B x 0 inches, B A0 3.70 95 2765 =
Wrih..... 9 x 6 inches, 5,25 4,008 Ll ERL1] =
.., 10 x i inches, ERI LI b 4 1Wi L2
1MT..... 11 x5 inches 4, Th LRI L ld A0 a5

100%,. ... 1% % 7T inches, 0,75 T.1M} 15 L AW )

i Mher sizes made to order,
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{See page 288.)
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SETS OF EXTRA FINE SWISS DRAWING-

INSTRUMENTS IN CASES,

i FPrice
L1, Alormcon Case, containing :
Hatrspring Thviders, Mo, 1IN Cor W [HLE5CS, Nao.
R Bow pen, Na i Dhawing-T'en, Moo
1055 : Fox of Leads. .o meiaoneniiaiieniainianeHl3 00
112, Blerocoo Unse '--||I,:'.i||i||-_h:
v » Mo, 1008 ;. Conpasses, No
HHT ; Drrawing-Pens, Nos,
of Lieads oovoviarranccicesree 17,000

e o) 11, £ o O e —
= S - T ‘—"
—re— i

-ﬂii—-—!:"*"'

1104,

1M, Bloroceo Cs
Hairspn
T4 ;
1141
Wen 51
11, Palis || ] Blahop:
Haivspring Dividers
Tl and 1424
1IN P o I T ¥ e e i s R
1113 Polishedd Mahogany h Lok and teay, containi
Plain Dividers, 1 i1 M -||-| ring Ly
Mo, 100 - Mos, 1005 and 1
Bow-spncer, Bow-pen, Mo, 1 B
Beow 1 Dirawing - ens, MNos
1SS ar |||_ ||P || » Box of Leadd oo iiveiasiiin

¢, containing :
Dhividers, Mo,
.\--.

15 Compagses, N
Bow-pen, No
i Dmawing - I'ens,
ol Lends, . .o
'--..I'|| o] traw, comtaind
LIRS ;. Compasses, Nog
- Tens, Nos. |.Illl anl

; 1{‘3 Q0

ng

21, (b

ng -

27,00

Fost

HL1o

9

40
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201

SUPERIOK SWISS DRAWING-INSTRUMENTS,
WITH PERFECT PIVOT-JOINTED HEADS,

1ma.

Mo,
1110,
1111,
1112,
1114,

11186, 1118,

Plain Dividers, 8-inch.. ... i,
Flain Dividers, BN ¢ oo« 5 it o B b R s

Plain IXividers, B-Tnch.. cisrvioeinenisisr oo

Hairspring  Lhividers, S3-inche.....o.ovninn .

1130.

Price.

H200
ah
I5Ti]
i

BB BS

PosT
S0 10
.12
12
i
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Mo,

1116,
11146.
1114,

1120,

1128,
1124
11246
11:28.

1130

1132,

1155,
1147.
1138,
1140,

1142,

W, & L £ GURLEY, TROY¥, N. Y.

Price.
Hairspring Thividers, 4d-inch.. oo Fa. 00
Hairspring Dividers, S-nch. ..o .23
Compasses, dh-inch, with Axed amd pen
points.... 4,85
Compasses, df-inch, with fixed needle and pencil
points... 4,50
Cl.:ll'l]]'l:!:lﬁr_"ﬁ., ad-inch, with hxed peedle point, and
pen and pencil poimls. oo S
r.'.":-l'l:l]l:l‘ﬁL‘- Sh-inch, with hxed needle point with
hairspring, and pen and pencil points... el . BOH)
Compasses, 4-inch, with hxed needle i-"-"l"'1-|- |||_n
and pencil peints and lengthening bar. .o, fi, 20

Compasses, 4f-inch, with hxed needle point with
hairspring, |1L|1 and |'lLI'lL'l] points and |u'|<rth::mns:
bar .. asn 112D
Lnrn]mssw. 'l’ |nl.|1. ‘with fived needle pcnnt pcn
and pencil ;mmlﬁ and Iw_ngth-_nmg BT i csnsinn cone e
Compasses, Dd-inch, with fixed needle p-c-lnt with
hairspring, pen and pencil points and lengthening
L

1135, 13T, 1138,
Steelspring Bow-spacer, 3-inch, with metal handle. 1,50
Steelspring Bow-pen, d-inch, with metal handle..... 225
Steelspring Bow-pencil, S-inch, with metal handle. 2,26
Steelspring Bow-spacer, 4-inch, with wheel adjust-

MENt wyiiaes - 2y
\qcclspnng Bow-pen, .ﬁ-lm:h with wheel :11:1|1.151
e S e R e P AT e D,

i’wrr

Fo.1

1)

i

16
16

.16

Rl
.10
10
10

1
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1140,

1147,

148,
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M, Pricn. Posr,
1143, Steelspring Bow-peneil, 3}-inch, with whecl nfljuﬁt-
MERL woenianian iy . $2.75 2010
1147, Dirawing- ]\_n '|‘|I|,I.\ i
1717 | R 1.10 10
1148, Dirawing =1en,
1.20 1
114%,
1,80 10

CASES OF SWISS DRAWING-INSTRUMENTS,
WITH FPIVOT-JOINTED HEADS,

1166 Marocco Case, containing :
Plain Dividers, No, 11HF; Compasses, No, 1122
Dirawing=1%n, No. 1147 ; Box of Leads.......... 3000 80,156
1161, Maorocco Case, confaining :
Hairspring Dividers, No. 11155 Compasses, No,
116 |I|"|1-.'|||!_1-]_'|_-:':1 No, 1148 ; Box of Leads... 12.00 16

gz,

1162, Moroccn Case, containing :

LHaivspring Dividers, No, 1114 ; Compasses, Nos,

11 and 1120 Dwawing- Pen, No, 1147 : DBox

of Leauls. P e e o P e P e e e s B . 1 16
» Unge, containing
aring Dividers, Mo, 1115 3 C ﬁ|11]'|"|‘=-..{q, Mo,
|:|:-‘|l.-|||,'|:1 Na, 11407, |Ir1-.-.||1r"
1T and 1145 ¢+ Box of Leads..
11 Moroecn Case, containing =

FHairspring Ddividers, No, 1116 ; Compasses, Nos,

1AL and 11305 Dirawing-FPens, Nos, 1147 and

1145 : Box of Leads...ciiciieinssnnensiasnassansas S0, 0K0 ]

.20




Na.

11,

1167
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Price Prst.

i Compasses, No,
i Bow-pen, Mo,
s Bow-pencil, Ne rawing - Pens,
1147 and 1148 : Box of Leads .oooocve o 520,00 §0.20

Maoroceo Case, containing
Hairspring Dividers, No, 1116 ; Compasses, Nos,
1124 and 11580 ; Dow-pen, Mo, 11 L irawing-
Pens, Nos, 1147, 1145 and 1149 ; Box of Leads., 2400 26
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ALTENEDER'S PATENT
VER AND STEEL DRAWING-INSTRUMENTS,

W, & L E GURLEY, TROY, ¥N. V.

{ WARRANTED GENUINE. )

JOINT GERMAN SIL-

The excellence of these instruments consists in the joints of the
dividers being so comstructed as to prevent any irregular motion when
the legs are opened or closed, also for the general care with which the
AN the pens are well made and pointed,

instruments are finished.

Mo,

1170,
1171,
1172,
1174,
1175,
1176,
1180,

1151

1182,

1183,

Alteneder's Knuckle- Clamp- Clamp.
Paremt Juine, Jains. Holders Sackens
Prrce. PosT,
Flain Dividers, 3k-inch.....ccioiiinnin i 2L BO10
Flain Dividers, dk-inch. .ccoooiiiiiiiiiaani.. 1 ] 12
FMain Dividers, B0l .. cvcecrsmisnorimraerreaaras 2 50 12
Hairspring Dividers, 34-inch.... 3,50 ]
Hairspring  Dividers, 44-inch.... R A2
Hairspring Dividers, 5-inch.... o cimecoesiaciineina.,. 4,00 .12
Compasses, 33-inch, with fAxed needle and pen
POIOLE- o rvnvnsiranrizvrirsnrrsnctesassansnnsrnnnnnrinncsacas. 4, O 10
Compasses, 31-inch, with fixed needle and pencil
'|'.>0i|11.5.-----------.-----------------.--.----.------.--.----... 4,000 10
Compasses, 43-inch, with fixed needle and pen
'FIDi_ﬂtE. T LI EET LT LT 4.5 L12
Compasses, 44-inch, with fixed needle and pencil
points ... 4. 6 1%

{ See cuts on pages 207 and 2598
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1185, 1496,

197,
| For prices, see pape 299.)



Nao

1184,
11854,
1186,

11H7.

1188,

1189,

1106
1101,
11046,
118,
1147,

11498,

W. & f. E. GURLEY, TROV, N. ¥

Prica.
Compasses, b-inch, with fixed needle and pen
OO -1 ||
Compnzses, bl-inch, with fixed nealle aml pencil
pomts ... 1N}
Compasscs, inch, with fixeid needle poing, and
pen and pet 1 points. .. G.1H)
Compasses, & -inch, with fixed necdle L-mlll, with
hairspring, and pen and pencil points. -..oovennn, 7,50

(Suew cut of Mo, 1157 on page 207 |
Compasses, 44 -inch, with fixed necdle point, and pen
and pencil points and lengthening har........ 7.25
Compasses, 4}-inch, with fived nesdle [mmt 1-.“]1
hairspring, and pen and [:-.llul points and I-.ug'lll

ening bar,. o veie BoTh
Compasses, LJ; mch. with fived needle ]u int, ||e11
and pencil points and lengthening bar. ... 700

Compasses, Gf-inch, with fixed needle F'-mnt utt]]
hairspring, pﬂi and pmul [:-c-mi:- and iw_nfrthcmng
bar.. 2

"utn:w_hprmg Fow- '1]'!‘1{!'.‘.]'. ‘metal inndl-. B inch..oor  T76

Steelspring Bow- a]m:u:cr needle- la-clluh metal h mrih k
&-inch. . el 2,00

Qtt‘dsprmh Bow- ptn. “needle ]mml: ‘metal 11:1ncl|r_'

S-inch. . . 200
Enl.n:-_]s.lmng Tow- ]1-_nul
g-inch . cran DM}

200

Fuasr.

A2

14

6
16
L0
.10
.10
L0

1204,
1207,
1308,
1204,

1214,
1211.

12
1214,

1208.
Drawing -Pen, with spring blade, ebony handle, 4}-
TR 5 cmmit mn nn ma R S B ms i e b e i 1.40
Dirawing-Fen, with spring Wade, ehony handle, -
inch ..
l'h':lwmg I1.|1 with sprmg M:lc[-_ I:I'mn} 1'|:1r1-l]<.r
inch . .
nl'l'l.‘-'lll'l[., Il.n. ml!l p:lll.nl'. S[ ring lunge. lelu'

handle, 5S-inch... et S )
Railroad I"cn cbc-n}r hanr]ln: f-inch.. PP N
Swivel Curve-Fen, spring blade, Thollow  metal

bl e R 2.0

Pricker, with removable needle |u:|1nt, Lllun].' handle, 1.00
Nickel- p]atedcur_‘, for leads.. B | |

Lo
Bl
1

A0
10

i
10
A2
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ALTENEDER'S PATENT JOINT DRAWING -IN-

1228,

STRUMENTS IN MOROCCO CASES

Fuicn. Fosr.
Maorocon Cnse containing
Compasses, Nos, 11580 and 1181 ; Drawing-Pen,
Box of Leads . ooveereiiiiiiimiinninne 1076 ®BD1G
contaiming |
ring Iividers, Mo, 11'}'_1:_ |'l|u'.'_.-:|..'-:~l.":-'. No.
¢ Drawing- I'en, No. 1207 : H
£, Ci miaining
[¥ivider "‘\.u 11765 o
IIh!I'. |u:-'|-. pen, "‘ﬂ. 1107 3 Dhrawis
1207 & Liox of Leads..

1225,

Morocco Case, containing :
Hairspring Dividers, Mo, 1176 ; €
1100 Bow-spacer, No, 1195; o]

1197 ; Dow-pencil, No |.|'I-‘i; Lirmwing - ens,
Nos, 1300 and 1307 5 Box of 1 .-:|:I-‘.................

Morocon Uase, containing
Hairspring Dividers, Mo, 11706
1191 : Dow-s . Mo 11
11975 DBow-g , No, '||'-_'-" : e
Mos, 1206 and 1207 : Box of Leads.........cvians

Morocco Case, oo ||I'|. img

43560 20

D500 i

3 Compasses, Nos,
1 spacer, Mo, 1195 ; Bow

pen, Mo, 1197 - | swow-pencil, N s Iawing-

Pens, Nos, 12080 and 1207 5 :

IR 30
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CLOSED,

1230.

Mo, Frice Post
1230,  Leather Pocket Case, with flexible flaps, and con-

taining same instruments as in set No, 1225,,..... 82476 0,90
1232, Empty Leather Pocket Case, with

flexible flaps, and fitted o re

CEEVE [' ol hive e D ]'ul ||I_'I,'I_"1

1|| | |'|'¢|r||_| |||'1lT|||| nts ¢ I:]'I-"_'_ FRICE, FOST.

aceording to size of case L0 o FA4 00 B0 1Y 1o $0.20

MNore.— Leather II cket ase shed instead of the |,..|‘|
Moaroges Cases, with sets Nos, 1220 - 1225, at an extra cost of £1,95

REVISED PRICES, OCTOBER, 1897.

These changes in prices, resulting from the new Cus-
toms-Tariff, supersede the prices quoted in our Manual,
32d edition, 1ssued September, 1897 :

Please keep this sheet in the Manual for reference.

W & L. E. GURLEY,
Troy, N. Y.

Page 288, No. 1084, §15 00 ; No. 1086, §17.50; No. 1090, $33.00.

FPage 303, No 1285, $1.00; No. 1241, &1.50.

Fage 804, No. 1253, $3.50 ; No. 1264, $3.25; No. 1255, 85.20; No.
1267, 21.00

Page 308, Nao. 1814, 1,00,

Page 320, No. 1436, 2,00
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302 W, & L E GURLEY, TROY, N. V.

BEST GERMAN DREAWING-INSTRUMENTS.
OF FINE GERMAN SILVER AND STEEL.

{ Fur prices of empty cases for Drawing-Instruments, see page 288.)

1237, 1241, 1245, 1247.

[For prices, ses page 808,  Nes, 1237, 1241 amd 1245 are now made with handles. )



Ho,

12356,

1236
1237

1238,
12448,
1241,
1242,
1245,

W. & L E CGURELEY, TROY, N

Main Dividers, #}-inch, with handle......oocvvnnnen
Plain Dividers, 4-inch, with handle. ...,

Main Lavie
I"lain Ilus-

feineh, with handle

o Lhividers

i-:|n|-1~“,. .
EHIII'Il.h
oy L['- HECESo
peints and ||.|.'|. thening bar..

1250, 1251.

rs, fi-inch, with handle....
LHividers, 4-inch, with han
a-inch, with ha
g Dhviders, G-inch, with han
-inch, with ]-m. ]u.-m

e

e,

i | [T

¥,

Fricn
FL 70
.Th
1]
RN
1.0
[ {1

il |I|-:| nee l.“l\.

:"l_'h W II:'I] Jll_]'l |_ _';;I. |'a .:.I.;I.l.l,. .|.|.|: wdle

in!
13k
= 1

.'IF
:

3
+

5

1253.

b

HREL

303

Fost
ETTR T
a2
AL
14
110
11
12

12

i

1257.



1265,
12k,
1267,

12065,
1269,

. & L E GURLEY, TRol, N F

Frice
inch with sheath. coaveeinrrenrnna s $1.50
il Dhividers, S-inch, for I::.'||-I"'_{ll” three

Three-leg

prvinits. ., A raEcndEh RS ]
]_'1'.:-|u.-|"|u11'.|'| ]"u.||||.r.._ ié i|||'|| l|. vided for |I nes, 2,25
Proportional Dividers, V-inch, for lines and circles, 3.00
FProportional Ihividers, T-inch, with ‘rack movement

aral divided Tor lines and circlesa ..., . 4.B0
Pocket - Compasses, with Tolding points....... % SRLI

1259. 1280.

Beam-Compass Furniture, with pen, pencil and

needle points, in MOPOCCO CASC.caaii. R,
Universal Map-Measurer.  The index-hand re

inches to miles, or centimeters o Kilometera........ 3.00
Steelspring Bow-spacer, ivory handle,
Steelspring How-pen, ivory handle, 8}-inch. ; {
Steelspring Bow-pencil, ivory handle, 83-inch......... 1 _’5

R

ISleTs

16

12
10
10
A0



W. & L E GURLEY, TROV, N V.

1267.

Set of three Stee] Hows, Nos,

in moreceo case.,

1267, 1265 and 1264

Bow-spacer, with wheel 'ul u-.tmu.nr metal handle,

34-inch...

Bow- -pen, 1.'|:I1|1 '|'.|1|.|_] 1-:‘]_||-\.l:|m_1'| t, mu_hl |'|'|.|'|1’II|. ""i

inch. .

Bow pl.n-:.l wilh 1'-'h-:r_'] adm.-i‘.lm:nl, T

dd-inch....ouians
Set of three Stecl irn'.n '\ul:u,
in MOPOCCo CAse..,

1~_>Tr-,

tal hand ]'L-.

1 ‘_:'T{'. :J.::-l l'_’FT

1269,

Frice

54240

"

305

FPasr,
0,15
Ak
10
10

&
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1275 127T.

1279. 1280. 1282.
{For prices, see pages 306 and 307.)



1284,

124,
1202,
124,
1295,
1246,

1294,

W, & L. E GURLEY, TROV, A N

I'mace.

Spring Bow-pen, with adjusting-screw.. connvinae. S1LA0

Syring Bow-pen, with pencil leg and adjosting-screw 2R
spring Bow-pen, with adjustable needle point for

small=eircless . G i i i ann s e
Spring  Dow-pen, with pencil | aml adjustable

needle point for small circles.... Gl

Spring Bow-pen, with spring necdle point for small
CIE B s e T T e i i e A S i
Dirawing - Pen, without joint, ivary handle, 43-inch..
Dirawing-Pen, without joint, ivory handle, Si-inch,
Drawing-Pen, with fine joint, 1ve anedle, 4h-inch
=3 1] |
Dirawing-Pen, with fine joint, ivor ndle, S-inch..
|4 3
Divawing-Pen, with fine joint, ivory handle, 3-inch
B . : b vt

?
[

1295. 1297. 1298,

307

Iosr.
S 10
Nl

i
i

b
L
03
L
R
03

1301,



308

M,

1207,
1208,
1204,
BT
1500
130k,
1500,

13,
1305,

1K,

1307,
1308,

1314,
1812,
1514,
1416,

W, & L E CGURLEY, TROY, A V.

PricE. Post.
Irawing- ]"-:m with fine joint and ]nin ii'my handle,
4} inch... A5 02
Divawing- I"c'n “with lum.,Jmnl and pm Jln:rr:r ]11ndlr_
Aeinch vovoerees LBOT0 0 B0L0E
Dirawing- ]_"::11, w |_l|| flll.jl.:-lnt :l::d |::-II1 1'»|.r|}' |'|"|I'|1']|E
.';—lr inch . ; 1) 0%
I)nwmg Pen, w |I,]||.a|.|l ‘g.'1-:i1.‘.‘relul.', '|'|-:||'|1|w Iltl;l,:!]
handle, Hd-inch... oo e i o 1.45 10

Drawing-T'en, Swedish
H-inch RETRRRRRRES . . o
IDawing- Swedish
fi-inch .. TP EIP P PTT _ KL
I}rw.mp, l'u_n ‘with German silve

Bkl .03

ink, h- |an1 LIFERPRS AR
Curve:Ten, !I-.ur}" |'|‘1I'|1||.l_ 4 ’ I L0
Curve-T'en, swivel hlade, hl:r”.lr'ul." ]::e!‘ﬂ !|:|n1,]||:.

Lo T ] 1 T e R e e e e 1.50 J10
Drawing-Pen, for heavy border lines, ivory handle,

e T s e s b b A mnre s A R A U 2.0} 10
Railroad Pen, with joints, tvory handle, 6l-inch..... 223 |10
Railroad I'en, with chony handle, 53-inch, mlldmw

with ane stroke one broad or two parallel lines of

the same or different widihs. ..o, R L1
Pricker, ivory handle. ... 1.20 10
Tracer, ivory handle . ..ooooonrmereee.oee - L 02
lmuing-[’un, one wheel, ivary handle, feinch........ .G Nk
Doating-Pen, with six wheels, extma fine, in Moroceo

CRIE e e iiaaiin i s rrm s n s 895 A2

The outer wheel is rolled on the edge of a ruler and turns the ratchet
wheel, which canses the pen o move up and down.  The fat point near
the pen must slide on the paper.

[ For cuts of Nos, 130H=1516, sex Pz HRL )



W, & L E GURLEY, TROV, N ¥ a0

1304, 1305. 1307. 1306, 1310. 1312, 1314.

{Far prices, sce page 08y



310 W, & L. E GURLEY, TROYF, M. ¥

CASES OF FINE GERMAN SILVER INSTRU-
MENTS.
FOR ENGINEERS, ARCHITECTS, AND MACHINISTS,

Price.  Puost

I_‘:I:_;I.l_ Maoroceo Case, containing :
3, 1245 Dirawing-Ten, No, 1294 ;

1331. Morocco Casze, © 3
Ilain Inviders, No. . Compasses, No, 1245 ;
Dirawing-FPen, No. 1294 ; Box of Leads ........ w00 12

1350, Moroceo Case, containing
Main Dividers, Mo, 12 Compesses, af-inch,
with fixed needle point, pen and pencil points ;
Deawing-Pen, No, 12906 ; Box of Leads .......... 3,00 15

1335, Moroceo Case, conlaining :

Flain Iividers, ."\.'ll. 1257 ; Compasses, No, 1247
Dirawing-en, . 1200 : Box of Leads ........... 5.00 15

1330, 1337,

1337, Moroceo Case, conlaining :
Spring Bow-compasses, #}-inch, with long detach-
able handle, two pen points, pencil and needle
points ;. Dirawing r-f-.n Nu. 1297 ; Box of Leads 5,00 18

1339, Mor ||-:-:|sli ase, containing :

Plain Diivid 1 3 Compasses, No. 1247 ;
Bow-pen, No. 1t "I| i Drawing-FPen, No. 1299 ;

Box of ].I.'..ll.‘i... 1B



W. & L. E GURLEY, TROY, N, Y. 311

1339,

Na. Price, Fost
L34,  Maroceo Case, containing :
Plain Inviders, Mo, 12547 - Compasses, Moz, 1245
and 1247 ; Drawing -ens, Nos, 180T and 1204 ;

Box of Letds.ccciioiiiaimsrsinemiaipessnsscasicrincsn B8 TH S0 2

1340.

1341, Morocco Case, containing :

Plain Dividers, No. 1237 3 Compasses, Nos, 1246

and 1247 ; How-pen, No. 1265 ; Jll'ﬂ.\h'l!'::_'_:']'l_'nﬁ.

Moz, 1297 and 129%; Box of Leads.......coevrnn 810000 30,20
1342, Morocco Case, containing :

Plain Dividers, No. 1241; Compasses, No. 1247;

Bow-spacer, M, 1M Bow-pen, No. 1265 ;

Bow-pencil, No. 12 Dirawing-Pens, Nos

1997 and 1209 : Box of Leads woieeinccieeinniianees 100 (M ]

1444,

]1:'._||'|:_'_: Dhviders, Wo, 1241 ; Compasses, Nas
and 1247 ; Drawing-FPens, Nos, 1207 and
1204 : Hox of Leads..ccvanriiiisnmisarissssiiae 12,00} 1)



a1

Mo

1345,

1540,

1345,

1352,

& EE, GURLEY, TROV, V. ¥

taining :
Flain ldividers, Mo, 1237 ; IHairspring Dhviders,
Moo 1241 2 Compasses, Nos. 1943 and F
Bow-pen, N ; Dieawing - Pens, Mos. 12
and 129k -
Pelished Mahopany Box, with lock |||-.] tray, con-
taining :
Hairspr Dhiviilers,

158
| J-

Mo 1241 ; Compasses, Nos.

1246 and 1247 ; P il "J|-.|||| ra, Mo, 12563 ;
Bow-pen, Mo, ]_ ; Dimwing -Fens, Nos, 1297

and 1204 ; Hox of Leads, i mc i e ma € i ke ica wa e L
folished Maho !_|.|||". B, '\.‘-I.I.]I .::-:'|. ::|||-:. leay, com
laining :

Hairspring Thviders, Na, 1241 ; Comw |.|\.|-‘-‘|- No,
1247 5 Dreportional  Daviders, \: 3
spacer, No. 127 ; Bow-pen, No, L
. b; Kailrond Pen, No.
Ne, 13 Drawing - I'en
% and 1501 ; Box of Leads. ..., 20000
1'u||-'ul M ahogany Dox, with lock and tray, con-

1-'”“ ing

FPlain Dividers, Mo, 1237 ; Iairspring Ddividers,

No. 1241: Com Nos. 1245 and 1247 :

]||-.1.

l’n spoTtion al Divic Ma. Bow-spacer,
] w-pen, Mo 5 Bow-pencil,
MNa, 12771 Rail 1 I'en, Na. 1808 ¢ Curve-I'en,

53 Dirawing-Pens, Nos, 1204, 1208 and
1301 ; ] leam-Compass, No. 1254 ; ]tuqu’[ £ds,. 3500

- lendg s coses snqpasrin ':1]-1- 60 $0.45

Ll

Ry

LT



W. & L. E. GURLEY, TROY, V. V. 413

SETS OF PIVOT-JOINT INSTRUMENTS OF BEST

Mo,

1364,

L5,

GERMAN MAKE.

FINE CGERMAN SILYER AND STEEL.

FPrice, Post,
Morocon Case, l.'|l|'||.“'.'|||i||!_: ot
Plain Diividers, G-incli; Ca OMPASses, .':.'. inch, with
fixed needle peint, pen and pe il points and

lengthening bar ; Drawing-T'en ; Dox of Leads... $9,000 20,15

Muoracoo Case, containing :

Flain Dhividers, di-inch ; Compasses, S-inch,
with fixed needle and pen points ; LCompasses,
::é-inclu. with fixed needle and pencil prants ;

Dreawing=T'en ; Box of Leads.......oooo 10000 16

13640,

Meoroceo Case, containing :

Hairspring Dividers, G-inch ; Compasses, 5}-inch,

with fixed needle point, pen and pencil points

and lengthening bar; Bowespacer; Bow.pen;

Bow-pencil j Two Drawing-Fens ; Box of Leads 12.60 L0
Morocco Case, containing :

Flain Ddividers, b-inch ; Compasses, Sd-inch, with

fixed needle poin I:I pen and ]ll.:l:.-:]l peints and

]E||E:th ving bar ; Comn npasss, 3-inch, with fixed

needle and pen points ; Compasses, £

t-inch, with
fixed needle and pencil points; Two Dirawing
Pens; Box of ].L':].||.-'\.............................-........ 16,00 M)



14 W, & I E GURLEY, TROV, A F

{ For price, see page 318.)

SETS OF GERMAN SILVER DERAWING-INSTRU-
MENTS FOR SCHOOIL. USE,

Mo, Price.  Paost
1365 Leather Cas
Ilain iy

1, Containing
erd, e-ineh g ['.'l}l'l'.;.-:l-\..‘-l.'.‘-. nch, with
hxed e point, pen and pencil points and
length bar ; Drawing-Pen ; Box of Leads... $3.00 $0.13
1367. Leather Case, containing
lain Dividers, S-inch ; Compasses, &h-inch, with
fixed needle point, pen and pencil points and
lengthening bar ; Bow-pen; Drawing-Fen ;| Box
of Leads,,...... SO R I P Fti e ¥ 11 m i
13689,  Leather Case, conta i
Plain Dividers, S-inch + Compasses, Hi-inch, with
stee]l points, pen, pencil and needle points and
lenpthening bar; Bow-spacer; Dow-pen; Bow
pencil ; Drawing-Pen ; Box of Leads. .cooooacas GO s




W. & L E GURLEY, TROV, NV, V.

e e

Ea i

1369.

{ Far price, see page 314.)

Leather Case containing :
Plain  Dividers, S-inch; Compasse 3)-inch,
with steel points, pen, pencil and needle points ;
I'I:I'|'|'|'l:.'|*-~-~l. -imch, with steel points, pen, | a

and needle points and lengthening bar; Bow

spacer 3 Dow-pen; DBow.pencil ; Two Drawing

Pens; Box of Leads. . ........

PricE,

. B0

Pocr.

Fo, 20



316

Mo
1375,
1376,

RTH,
1475,
148,

W. & L E GURLEY, TRO¥, V. V.

BRASS DRAWING-INSTRUMENTS.

FOR SCHOAM,

=

'Il| -u|l:
(

el

TUSE,

1386, 13a9. 1393,

FPlain Dividers, rivet joint, 4-inch. .o ioeeenoane
Flain Dividers, rivet joint, S-inch. ..o
Plain Dividers, screw joint, d-inch. i,

Plain Dividers, screw joint, S-inch..
Compasses, d-incl, with pen point. ..

1400,
Piice.  Posr.
015 002

20 3
L2 A2
b A3
40 03



0. & . E GURLEY, TROYV, N. V. 317

HNao, Price,  Posr,
1558, Compasses, 8-inch, with pencil point..........cco.... £0,35  E0.03
1354 Compasses, 3-inch, with pen, pencil and needle

|;w.-1|115 ...................................................... _40 A
1385, Compasses, 44-inch, with pr:n and peneil ]mmﬁ and

lengthe nmb AT LA 5
1886,  Compasses, Jm:h,, 1.1.11h f'mf] mul]u_ ]umnt, ]u.n

and pencil ]mllﬂ‘i and lengthening bare...ooe. M 05
1397, Compasses, G-inch, with pen and pencil ]-umt- :mui

lengthening bar........... i R
1388, C‘ump:hm.s ti-inch, 'LHIh h'kl_l.l m-'ulh ]||)|r|l, '||g_11 and

pencil points, and lengthening bar., g e 75 s
1380, Spring bow-pen, with needle point, R il A2
1391, Kouletee, with three wheels, I{r dotting lines......... Lo A
1393, Troportional Dividers, 63-inch, divided for lines.... 1.5 13
1385, '|}r.'|.u.'i|'|g*|'L"n, wodd hamdle 15 02
135, Dirawing-Fen, bone handle.. ] A2
1397, Railrocad Drawing-Ten. 140 0
14K, Waood Dividers, with l.!l"1‘_| on hnld-_r l ......... 1.4 15
14, Waood Dhviders, with crayon haolder, 1 ey 120 18
1402, Wood Dividers, with crayon holder, 18-inch. ....... LA 0

CASES OF BRASS DRAWING-INSTRUMENTS,
FOR SCHOOL USE.

1405, Roseweod Box, containing :
ain hviders, 44-inch ; Compasses, d-inch, with
pen and pencil pu:nla Compasses, fi-inch, with
pen amd pencil points and  lengthening  bar ;
iraws ing - =Pen; Brass and Horn  Protraclors ;
b, P B T it e el ot e W e S Bk 2200 8023

1406, Roseweod Box, with lock and tray, containing :
IMain Dividers, 43-inch ; Compasses, 4-inch, with
fixed needle point, pen and pencil points ;. Com-
passes, G-inch, with fixed needle point, pen and
pencil paints and lengthening bar ; Drawing-Fen ;

Brass and Horn Protractors ; Wood Rulew. .. a0 .28
1407. Rosewood Dox, etc., same as Ne. 1406, and with
addition of Spring Bow-pen........connn. 3.76 28

1408, Rosewood Box, ete,, same as No, 1406, and with
addition of ‘-uprmg Bow-pen, Pro[mrtmnal Diivid-
ers, Triangle and Trregular Curve, and omitling
T T o S ., 50 .36



TROY, M. ¥
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]

FUNLEY

E

& L
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318

STRUMENTS.

-IN

NG

I DREAWI

FLATE

EL-

NICK

— il

e I,

1420.

1418,

1416,

1413.

1425 AND 1427,

{For prices of Nos. 1418-1427, seo page 519.)
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NICKEL-PLATED BRASS DRAWING-INSTRU-

MENTS.
FOR SCHOOL USE. (3¢ page 318,) )
Mo, Price. Post,
141k Plain Dividers, rivet joint, 43-inch. ..o, 80015 0002

1411,  Flain Dividers, rivet joint, fd-inch.....covinvninenen. 20 .03
1413, FPlain Dividers, screw joint, #3-inch.....covvniianinn. ) L
1414.  Plain Dividers, screw joint, Sd-inch..iicie. 26 .08
1416, futllpl*—ﬂa.s 41-inch, with pencil poir i 03

1418, inch, with pen and pencil points..... 45 A4
1420, neh, with pen and pencil points and
1t-'rl|.l=u1lll|.f'-:1.' R T R it 06
1425, Drawing-Pen, black '-l.mv] Jun 1l-_ a-inch. ... - 20 K15
1427, Drawing-Fen, bone handle, G-inche.ocanineiieerin 80 03

SETS OF NICKEL-PLATED DRAWING-INSTRU-
MENTS IN LEATHERETTE CASES.
FOR SCHOOL USE.

1430,  Case, containing :
{'{.l!‘.‘l[la:'xil.'.-'\., 44-inch, with pen and pencil points;
Box of Leads ; Color-Samcer...ooooveiiivveiinerien 3060 B0008
1431, Case, containing :
Compasses, 44-inch, with pen and pencil points ;
Drawing-Pen; Box of Le Color = Saucer ;
Frotractor, Ruler and Triangle. ..ooovvaeieianoo. B i L]




320 I, & L. B CURLEY, TROY, N. ¥

W, Price.
1433, Case, containing :
Flain  Dividers, 4-inch; Compasses, 43-inch,
with pen and pencil points ; Drawing-FPen ; Box
of Leads : Color-Sawcers ; Proiractor, Fuoler and
Trangle. . comiasersnsanranssnsnrtsrarssnnrnnenaraminnnins Bl 1B

1436,  Case, conlaining ;
Plain Dividers, 4-inch ; Compasses, S inch, with
pen, |_vm|| ..1 '|u ints ;  Compasses,
41-inch, with pen |||-=| pencil points and lengthen-
ing bar ; Dirawing- ]:1 Box of Leads: Color-
Saucers ; Prodractor, ]iuln.'r and Triangle............ ]
1436,  Case, conlaining :
I |ll'1 Lvividers, 4-inch lI"r'-|'|'|'|'|:"_:~:='c:=. 41 -inch, with
pen and pencil points and lengthening  bar;
Spring Bow -pen ; Dirawing=I'en ; Box of Leads:
Color-maucers ; Protractor, Ruler and '_|";|-i_-|_r|H'||_~_,_ 1.5}

=1
o

FosT.

F0.16
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PROTRACTORS.

EXTRA FINE SWISS GERMAN SILVER PRO-

Mo,

T4

1441,
1442,
1443,

Ld4h.

1446,
1447,
1450,

TRACTORS.

1442,
Pricm. Post.

Protractor, half cirele, 4-inch, beveled edge, center
on outer edge, divi
Trotractor, l1a]|'¢|m_h,,. .-'.'

RTRNT LI

Galrt LI N L
_o—-—'_"E

14486,

Pratractor, half circle, S-inch, heveled cdgf center

on inner edge, divided to § degrees. .. 2.75 14
Protractor, half circle, 6-inch, divided ll::| 'ivrlegrees a0k A6
Protractor, h: llrtlrc!e, ti-inch, divided 1o | degrees.. 425 A6
Frotractor, whole circle, D-inch, divided to } degrees  5.00) L0



a22 W, & i E. CURLEY, TROY, M. ¥

EXTRA FINE SWISS GERMAN SILVER
PROTRACTORS, WITH ARM AND

WITHOUT VERNIER

My, Price. Fost,
1454,  DProdractor, half circle, G-inch,
with horn center and fi-inch
movahle arm, divided to §

deprees. .. ] e BLO0 B0

1455,  Protmctor, half ﬂrc]c i-'mch..
with horn center and fi-inch

movable arm, divided to &

Length of arms extending over
the outer edge of
Protractors.

For MNos. 1460 and 1485, Bd-inch,
For Nos. 1461, 1466, 1450, i-inch.
For Nos. 1402, 1467, 1473, 61-inch.

1461,

EXTRA FINE 3sWISS GEREMAN SILVER PRO-
TRACTORS WITH ARM AND VEENIER.
Na. Price. TPost,
1460, Protractor, hallf circle, 53-inch, with horn center
and movable arm, divided te & degrees, vernier
reading o & MINUEES oo S10L00 &0,90
1461, Protractor, half circle, S-inch, divided to } degrees,
vermier to 1 mimate, ..o i e s e L) a5



W. & L E GQURLEY, TROY, N V. a3

No.
462, Peadeactor, half circle, 10-inch, divided 10 } degrees,

vermier o 1 minmte, ... B 1700 $0,30
LG5, Protractor, whole cirele, Ol-inch, with horn center

and movable arm, divided o b degrees, vernier

reiling b B MINUICS. Lot iian e e eavea T4, 0HF L0
i, Protractor, whole cirele, 8.neh, divided 1o ] degrees,

vernier to 1 minute......oou.e. e L0LIED kD
1467, I'rotractor, whele circle, 10-in ]

grees, vernier o 1 minute.. oo 20000 LAl
14700 Protractor, half circle, ®-inch, with hom center anml

movahle arm, divided to } degrees, vemier to 1

minute, with clamp and tangent to arm............. 15,00 LAl
1473, Protractor, whole circle, S-inch, with horn center

and movalile arm, divided to } degrees, vernicr to

1 minute, with clamp and tangent to arm........... D000 A0

Price.,  Post,

. dlivided o '_%

MAHOGANY CASES FOR PROTRACTORS,

1476, Case for Protractors Nos. 1454, 1455, 1460 .......... $L.756 $0.325
1477, Case for Protractors Nos. 1461, 1462, 1465, 1470, 2.25 G
1478, Case for Protractors Mos, 1466, 1467, 1473 ... &.00 A5

LIME- PROTRACTOR,
ERONZE HEAD, STEEL BLADE, VERNIER TO ONE MINUTE.
Made by W, & L. E. Gurley.

1480,

ﬁ'ﬁj S ==

VenricaL SECTION.

{ Fir prices, see page 324.)




a4 W, & L E GURLEY, TROF, ¥. K.

Mo, Price.  Post.
1480, Limb-Protractor, with blade 24-inch. Nickel-plated $8.000 50,66
1481. Limb-Protractor, with blade $b-inch. Nickel-plated 8.75 LT
1482 Limb-Protractor, with blade 36-inch. Nickel-plated .50 i
1483. Limb-Protractor, with blade 42-inch. Nickel-plated 10125 .85
1484. Limb-Protractor, with blade 45-inch.  Nickel-plated 11,500 1.00

CROZET'S PROTRACTOR.

{Made by W, & L. E, Gurley. |

1488, German Silver Protractor, S-inch, half circle, half
degrees, with vernier to | minate.  In mahogany

vanveannee $0.00 $0.70

CIEE o orrimrc s s m s s r s aa st s s s iann s

The Crozet Protractor, mamed from #s inventor, an officer of the
L. 5 Engineer Corps, we recommend as the best among the various high
grade protractors yet devised.

It may be used with the T-rule or steaight-cdge.  The featheredge is
always set to the starting-point and the line produced withou Puncluring
the paper.
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DUFFIELDYS PATENT PROTRACTOR,
(Made by W, & L. E. Gurley.)
Made of transparent celluloid, and with two paralle]l scales of twenty

parts ta the inch, to enable the zero line lo be set ]_ld.r:llll.'l to meridian
lines drawn on the paper,

Ho. : Pricm.  Posr,
1480, Preotractor, half circle, G-inch, divided to 1 degrees.. 82.00 §0.12
1402, Protractor, half circle, $-inch, divided to § degrees.,  &.560 14
1494, Protractor, half civele, 12-inch, divided to § degrees 4,00 B 1]

GERMAN SILVER PROTRACTORS,

13K, German Silver Protractor, 4-i|1l:1|, half circle, whaole

1602, German \Lhcr l'ro‘lrm:'mr.. h- inch. half circle, half

Fl o R PR R it R e LEG 05
1503, German Silver Frotractor, G-inch, half circle, hall

HEETEES, e mn s s s e { 07

A U | m
ﬂ' b
1

IIIQ-

1610.
1509, German Silver Trotractor, S-inch, half  circle,
beveled edge, hall degrees... 1.0 13
1610, German  Silver Protractor, 6 anh “half cm:h:,
heveled edge, half degrees ... Lsg 15

1511. German  Silver, Protractor, Jlm'.h “half r::m:lc
beveled edge, half degrees oo - 200 .18



G206

Na.

1ala.
1516,
1517,

1518

1519,

1525,
1521,

1524,

1583,

1683,

W, & L E GURLEY, TROY, N V.

BRASS PROTRACTORS,

PricE.
Brass Protractor, S-inch, half ciecle, whole degrees. 3110
Brass I'rotractor, 4-inch, half circle, whaole degrees, .20
Brass Protractor, 4-inch, half civcle, half degrees ... LHi
Brass Protractor, S-incly, half civcle, half degrees ... LA
PBrass Proteactor, G-inch, half civcle, half degrees ... L

HARD RUBEBER PROTRACTORS,

Rubber Protractor, Geinch, half circle, hall degrees. E ]
Fubber Pridractor, 8dneh, halfl circle, hall degrees. 370
Fubber Protractor, G-inch, whale circle, hall de-

ETRB i f it e o e b e e i e bl st A 8.79

CELLULOID PROTREACTORS,
Celluloid Drotractor, G-inch, hall circle, beveled

edge, half degrees. .. e BELON
Celluloid I'rotractor, Emc]:. ]m" 1.111.h:.. I.'»t'\-t]r.d

edge, half degrees ... 170
Ccl]tﬁmcl Protractor, 6- |m:h w]mlc u:Lr-:[-_ h-:!.'c]cd
edge, half degrees ... T A P T T B

TRANSPARENT HORN PROTRACTORS,

Horn Protracter, 4-inch, half circle, whole degrees. $0.12
Horn Protractor, Beinch, half ciccle, half degrees ... N
Horn Protractor, G-inch, half civele, half degrees ... %5
Horn Protractor, 8-inch, half circle, half degrees ... 5
Horn Protractor, 5-inch, whole circle, half degrees. 125
Harn Protractor, G-inch, whele circle, half degrees. 1,60

Pogsr
B
Ak
R
Rk
RLn

& 13
16

A8

013
A5
18

0,02
I
03
LG
A2
14
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1550.

Puice. PosT,
Railroad Curve-Protractor, of horn, 8-inch, half cir-
cle, half degrees, having laid off on it twenty-
three curves from § degree to B degrees, to a scale
of 400 Teet to the mnch.. oeciiiiiiis ciiciieiiinens El.60 30.13

FAPER FPROTRACTORS.
Protractor, on Bristol - Board, Se-inch, half circle,

Bl deprees, e P10 B0
Protractor, on  Bristol - Board, 6-inch, half circle,

hall degrees.....c.averemmraiani e mminiarassn 218 L
Protractor, on  Bristol = Board, 5-inch, half circle,

half degrees, and diagonal scales to inches and

rhyth, and millimeter. .o, 15 L
Frotractor, on Fristol=Board, 8-inch, whole circle,

half degrees. .o ceien e et B 1] A
Protractor, on Bristol=Boeard, 13-inch, whole circle,

quarter deprees ... L4 Lh

Pratractor, on Diawing-Paper, 13-inch, whaole cir-
cle, cpuarter Qeprees .o i e e s il K
Protractor, on Tracing-Faper, 13-inch, whole cir-
cle, quarter degrees .o rasrse e e 25 L



a5

Mo

1561,

1563,

1atit.

W, & L E GURLEY, TROY, M K

SCALES.

IVORY PROTRACTOR-3CALES.

Ivary Rectangular Irotractor, & inches long, 13
inches wide, with scales as follows :  front sides
divided around edges from O o 180 degrees in
single degrees, scales of 4, &, . and 1 inch to the
foot, and scale of chords,  Keverse side zcales of
B0, 35, 40, 45, 50 and G parts to the inch, scale

™ [ bl & T G T LT &

Vg F a F| al
y Fl il

i |

-CH.'.'I. 1 i i i
i
15680. Froxr Sioe
Puice,

of chords and dis.g,;onnl scale of inches and phgths., §1.50

Ivary Kectangular Protractor, 6 inches long by 13
inches wide, with scales as [ollows: front side,
the edge divided inte single degrees from O to 150
degrees, scales of . 4, 4. &, &, 3, §, and 1 inch
10 the foot, and scale of chords.  Un the reverse
side, scales of S0, 45, 40, 45, 60 and G0 parts to
the inch, scale of chords and diagonal scale of

1_!|.s i

Tvui- I\nlanuhr ]’m:r:u:lnr "6 inches Irmg hy a
inches wide, with scales as lollows:  front side
the edge divided n 5 :le%rwg frivm ) o TS0 de-
prees, sealesof §, 1, 3, &, 4. 3, §. 1, 18, 1% ll'l'-'l'lﬁ
to the foot, seale of chords, and line of 40
on lower E{]Lt‘ Ciny the reverse side, scales o .’H
&h, B, 85, 40, 45, 50 and G0 parts to the inch,
l'mll. :h'lg,wml H.a]t L] B 1 T

Ivory Kectangular Protractor, 4 inches long by _?'5
inches wide, with scales as follows : front side,
the edge divided in 1 degrees from O 1o 150 de-
grees, scales of 4, 3, 4, 3, §, 3, 4, 1, 1}, 18, 14,

14 inches to the fool, scale of chords, and scale
of 40 parts on the [uwer edge.  everse sule,
seales of 10, 15, @i, Aty B, 4y 46, A0 and
G} prart= to the mn:h ':|1'u| 1||'1gunn| :n;'rl.!g ol igths

2.00

4.0

FosT,

F0.12

g3

A b
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FLAT BOXWOOD AND IVORY SCALES.

Mo, Price.  Post,
1570,  Boxwood Protractor, 6 inches long, 13 inches wide,
divided to whole degrees, with scales {, .'.'. g. |
inch, diagonal scale and scale of chords, . I

1572, Boxwood Scale, f-inch, for schiool nse..

1573.
1575 lvory Scale, G-inch, with diagonal and chain-zcales .73 A3
1375, Boxwood Sector-Scale, U-inch, opens to 12-inch ... 1.00 12
1676,  Ivory Sector Scale, B-inch, opens to 12-inch ........ 225 15
1577, Boxwood Scale, G-inch, divided {4, }, 4, 1 inch o
172 Tl O o . I AR, i 03
g"'d# :"l 7 1.\‘] % ;I'-. N '.Ill'ﬂ n I"-. e
i 18 ] (3 1 T
MHE DIVIDED 5.8
LAl ax L 14 a8 1] ag nwf
I VAR VW J R AR [ NE R R (2K je 59 08 R :-rlr.r:rn.r.tnb.l’:
*wxfr fﬂ’fwuxru”.’r: iy
1578, :
1578, Poxwood Scale, 12-inch, divided 1, 1, 4, 1 inch to
P R s e i i i m e e b et w0 KL}
1579, DBoxwood Scale, 18-inch, divided |, 1 L, 1inch to
the foot .. I ) 18
1650,  Boxwood Hc:llc .!4 mch d]ncl:‘d l e 1 inch to
the fool .. 2,00 o
1581, Ivory Sr_n'lq_-, ﬁ |r_||;'|:| vﬁh Iq’lEd -} 1 .! 1 II'ILII l1:r thE
foat. . . . 2 2
1582,  Ivory ‘-n-c:lle 1 J-Jm:h dlvldtd A } .€- 3 rndl lrs !111}
foat. . 14

1583, Buch-ud Scale, {_. 1n1:|.1
(1P o] e A R R R G A s 3 08
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No.
1584,

1686,
1686,
15687,

15HS.

1501,

1504,

1585,

JLILTS

1601,
LI

1606,
1608,

1609,
16110,
1611,

W, & L E GURLEY, TROY, N. ¥

Boxwood Scale, 12-inch, divided §. §. 14, 3 inches

FPurrce.

TR | [ S A F0.75
Boxwood Scale, 15-inch, divided %, §, 14, & inches

et et R i it v e e b 1,64}
Boxwood Scale, 24-inch, divided , 3, 11, 8 inches

fo e ok R R e 2,00
Ivory Scale, 8-inch, divided %, 3, 14, 3 inches to

1T H L R e e AT S 2.00
Ivory Scale, 12-inch, divided §, §, 13, 3 inches to

?I:': foot... . b EALT
Hoxwood White- Edg: "'"n:a[t ﬁ-mch “divided } §

. 1inch to the foot..cu i .7
Boxwood White-Edge Scale, 12- Jnch divided }, §,

4, Finch to the foot.. o ew 1.25
Boxwood White-Edge Scale, G-inch, divided §, {,

14, & inches to the foot ..o L1
Boxwood White-Edge Scele, 12-nch, divided ]

1%, 3 inches to the Toob ..o e rrrin e 1,25
Boxwood Scale, 12-inch, with 12 scales, as follows :

L b 8 & 1 13, 14, 14, 2 and 8 inches to

the toot, the first division of each scale subdivided

inta 12 parts, and diagonal scale reading to

and 3} Fc-l' an inch..... KD‘I'I .................... E ..... T %E i
Lvory scale, 12-inch, divided same as No., 160dL,... 3.0
Boxwood Scale, 12-inch, one side rounded, the

other Aat, with the following scales, the gradua-

tions of which are all broughl to the edge : 4, 1,

f!’! BPELE %1 'E'r 1, _”’- 1}3 _13'1 4, 2& and &

inches to the foot, the first division of each scale

subdivided inte 12 pants, .cooviiiiinn i R
Ivory Scale, 12-inch, divided same a3 No. 1 3, (F
Boxwood Scale, 12-inch, with diagonal and bunter

- .14
Boxwood Scale, 24-inch, with diagan,n.l and Gunter

scales.., 1.0
Boxwood School Rult 18 Jm:h divided ‘lr and }

of mrinel s o i e S S s Al
Boxwood School Rule, 18-inch, divided } of an

inch, aml with 1|1]r|1(! brass c(lgq:-s .................... LoD
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FLAT BOXWOOD CHAIN-SCALES,
LA AT AN i\
B VA VAR NN VBV
L 1 10 [] : T 1 ]
EMGIME DIVIBED ot U5, 5d
6 0z * 9 4 o ¥ ¥ = Fi 3 T5 %5 95 ®BE 09
3R S AF oz 7 " o e gie Y 'T-_ 7] = T
1618,
Wo. Price.  Post.
1616,  Boxwood Scale, G-inch, divided D and S0 1lurl.* i
the inch cee BOLHO B0
116, Boxweod Scale, G- m-_h r]mdu:d .'tl ami 4|l purt*s Lx
the inch.. s SRR < /] A
1617. Hoxwood ‘m:"ﬂ-:.. - mn;.h, dl'-lde:! d” LrU p‘lrtb Lo
the inch.. : SRR L) A
1615, Boxwonl H-;.ll-_ h, dn:c!r:d 10 nm! W p\at‘ti tu
the inch.. 75 L
1614, Boxwood '-u_nﬂe, r]mr]u.d ‘Il and +Ll‘ pllrts l.l:r
the inch... : 3 70 HiH
1640, Boxwood ‘vLai-:. . di-. ided H?U' a.nd Li{f pn.rts tc-
the inch... .Th RilH
1627, Boxwood HH i Hca]ca.. e Lnl:h d1'-lrl-=d like Nos.
1615 to 1617, each.. A0 02
1632, Boxwood W hite- l"!EE Hm]c 12 ]1'.I'|:]'.| divided 10
aned S parts to the inch... T Jdd
1633, DBoxwood White- Ed;,:: "iL.llﬁ.
omed # parts to the inch,. 14
1624, Boxwood White-Edge Scale, 12-inch, divided 30
and G} parts to the inch... 1.25 (14
1641,  White-Edge Off-set ‘wc:l!u:-s., 2inch, “divided like
Nos. 1632 to 1634, each.. FEe e = 70 02
FLAT METALLIC CHAIN-SCALES.
{ A superior article, our own make, made of brass, and nickel-plated,
Diivided on beveled edges. )
1645, Flat Metal Scale, 12-inch, divided 10 and 50 ]:-arts
to the inch.. . 300 $0.18
1646, Flat Metal ‘:n.a]e 12- 1114.h divided 20 and 40 pa.ﬂs
TTER LITol 1 T P SRR .18
1647. Flat Metal Scale, 12-inch, divided 80 and 60 ]:luru
to the inch.. e B.7D .18
1645, Flat Metal b-calt 1- |m:l|1 du:dcd E'LI' aud llLHfll parls
00 BB A0, o cvermrnanrrarree e iam e et B0 .18
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Ko,
Tikd,

Lk,

1. & L E GURLEY, TROY, ¥ ¥

PricE,
Flat Metal Scale, 12-inch, divided 100 and M0
parts to the foot......... F5.00
Flat Metal Seale, ‘I[Il u=n|:m:e1nr-. dwl t-:r mi]ll-
meters and hall millimeters ... &.95

TRIANGULAE BOXWOOD SCALES.

FasT,
S018
18

1656.

Triangulay Boxwood Scale, G-incly, divided §, }. 4,

b, 4.1, 14, 2, 4 and 4 inches to the foot, and

one edge inches and 16ths. . ...coccvvmrmnrimrrmrrccsnnas S0L75
Triangular ]3<:5c'|.'.’1’1|3-d Scale, 1Znch, divided §, §,

£ 4,08, 1, 14, 2, 3 and 4 inches to the foot, and

ane edge IllI:.-lll':S rmll 16ths....oviees 1.26
Triangular Boxwoed Scale, l“ ml:h tln ld.td i'; }

4, %, 4.1, 14, 2, 3 and 4 inches to the foot, and

ane edge mr.hl.s Rnd 16lhs.. 2,60
Triangular Buxwuu:sd Scale, 21 tr.ch divided ﬁ }

4,3, % 1,14 2, 3 and 4 inches to the foot, and

one edge 'ml:h&s and TOEhe: i ek iy eea 4.25

004

BEt

\\H\h\‘k\\\ﬁ\‘k\\{‘}\\\\ :\\"A\k\:\\‘k\\\}\\&\“\ \‘A \

14,
1661,
166,
1663,

1661,

Trnangular Boxwood Scale, G-inch, divided 10, 20,

b, A0, 8 and 60 parts to the inch...........ooo... 16
Triangular Boxwood Scale, 12-inch, divided 10, 20,

ail, b, G0 and 60 parts to the ot e 1.25
lt‘langu]‘n‘ Boxwood Scale, 18-inch, divided 10, 20,

b, 30, S and G0 parts 1o the sichs e 2,00
TliEmng]:lr Doxwood Scale, 24-inch. divided 10, 20,

a1, 40, &0 and GO parts to the inch......... 4,20
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Mo, Price.  Post,
1665, Triangular Boxwood Scale, 12-inch, divided ﬂﬂ, A,

40, 50, G0 and B0 parts l.u the inch.. eeee FLLE0 80,14
L. I“rlangu]a.r Off-set Scale, 2-inch, divided same 25

Mo, 1660, Rl 02
1670, Triangular Boxwood Scale, 12 Jm.h “divided 1011,

200, 304, 400, SEF and MK parls 1o the ot ...... 1.5 14

TRIANGULAR BOXWOOD SCALES WITH WHITE

E1MGES.

1674, White-Edge Scale, 6i-inch, divided same ns No.

| A et Rr LN - | [ | B 4 J 3 |
16756, White- nge inch, divided =ame as No.

L s A s e R 1 1 14
1678, W hltt Edge Scale, 6-inch, divided same as No,
16740, "l.‘l."h]te-Frlge Hcale, 12-inch, divided same as No.

DB s R L L T e L S B 14
1682, White- Edgr. 5!:3]1:,, 12-inch, divided same as No.

TR it monem i ey wosinmion s smmmson soutawatn wadcysgan e D 14
1684, W]Jitc-Edgc ﬁcn]c, 12-inch, divided same as No,

B e ot il i S A L L 0 W B R R s 260 4

METALLIC TRIANGULAR SCALES.

The Metallic Triangular Scales are made of brass tubing with the
ends closed, nickeled with a dull Anish, and weigh about three and one-
half ounces.

The liability of the wood scales to crack, warp, or twist, the chipping
of their edges, and their variation from standard measurement, are well
kiown to all who have used them. These objections have been over-
come in the metallic scale.

1500, Wetallic Triangular Scale, 12-inch, divided same as

No. 1686......... SRR <1 11
1602, Metallic Tn'mgular Hcalt 1 "‘-mch du]dtd SAMme as

T B, i s s 5l b e 8 5 8 6 LN e 54 g b o 5 i
1694, Metallic Triangular Scale, 12-inch, divided same as

Mo, 1665.. 3 v 250 16

1698, Guard for Tnanguiar Scale {prevmtmg all tm:-rs] A0 .02
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e,

170,
170,
1702,
1703,

1710,

1712
1714,
1718,

1724

1725
173,

W. & L. E GURLEY, TROY, M. Y.

METRIC SCALES AND RULES,

Flat Boxwood Scale, 200 centimeters, divided to
millimeters and § millimeters.....nn
Flat Boxwood Seale, #F centimeters, divided fo
millimeters and § millimeters. ..o,
Flat Boxwood Scale, 500 centimeters, divided 1o
millimeters and 4 mallimeters.......o
Flat White-Edge Scale, 30 centimeters, divi
millimeters and § millimeters.. o
Flat White-Edge Scale, S0 c-:ntlm::u:rs.. divided to
millimeters and & millimeters. ...
Triangular Boxwood Scale, 20 a:ntlm-:tcrs, divided
to A1, 02, 08, 06, 025, (125, "
Tnnnguiar Hmwnm'l Hca]e :.'HJI :Lntlmclcrs. dl.nr]ed
to 01, 02, | A, “2'" DS e s
Triangu]n.r Ruxwu-nd E:'-cale, a0 centimeters, divided
to millimeters and & millimeters, alzo w 1ihs,
12thz and iths of inches, and 1Kths of a foot ...
Triangular  White-Edge Scale, 30 centimeters,
divided game as No, 1706, . ooiiniiniiainniaes
Triangular White-Edge Scale, 30 centimeters
divided same as No, 17100 cniiiinnes
Flexible Wood Rule, four feet, eight fold, divided to
millimeters and 16ths of inches, and with spring
Joimd A R TR R

PAPER SCALES.

Papcr Scale, 1}-inch wide, 12 inches long, pradua.
tions on one ctln\t inches and 10ths, and the aother
feet and 100ths...

Paper Scale, same as ] |.’~I cdg-.s lL! and -HJ p:m.s l::
R s S ey oo i i e e e e WA
Paper Seale same ns 1724, edges 16 and 45 parts tn

R I s e s S e i e i e S S 0

Paper Scales, printed on card-paper, 19 inches long,
for architects and engineers, as follows -

Series A conlaing 6 scales, one each divided 1o 1, 3,
4, 1, 1}, and & inches ta the foot, each scale......

Series B contains G scales, one each divided &, 1,
s g & and § inches to the foot, each scale...

Series C contains 6 scales, one each divided to 10,
20, 80, 40, 50 and 60 parts to the inch, cach scale

Fuice.

G0

2,00
2,50
3,01

PosT.
B

M

04
A4
it



M.,

L7,

Ma.

1745,
17346,

740,
1750,
17al,
1753,

1754,
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THACHER'S CALCULATING-INSTRUMENT.
I'sacn.
Thachers Caloulating- Instrument, with cylimler 15
inches long,  Performs a great variety of useful
calculations with rapsidity amd accuracy,  In ma-
hogany box and with instroction book.............0 8605000
BOXWOOD AND IVORY POCEET-RULES, Eic,
Peice.  Posr.
Loxwood Rule, one fot, four fold, Sths and 1iths
of inches ........ . E0.12 S0
Bioxwaod Rule, one funt four E-:rl-:l :dgn: plaie-. Fths
and iths of inches ......... L) L0
Boxwood Hule, one F-.mt four fﬂ]d bnss fdgds.
Lownad, Sths and 1iths nrmche.‘ ....................... .35 A
Boxwoml Rule, twao feet, four fold, Bths and 16ths
of inches......... 20 05
Dioawrond i{ulr: twa fl.--:l, four 1'1:-1& tdg{: ]ﬂate-'- Hl}n
1iths, 12ths and 16ths of inches, and drafiing-
scales.. L0 R
Boxwood huh,, wo ft-;él fL;-Llr fulrl brass 'E‘d.gﬂb.
bound, Sths, 10ths, 12ths and 16ths of inches, and
dra i'tmg scales,, G006
Foxwood Kule, tucfc-.t ‘four ful:i c:‘]g: pl.ales l"-ihs
1iths, 12ihs and 16ths of inches, and drafting-
scales, and inside beveled edges... ..ol Ll LA
Boxwond Caliper-Rule, one foot, four fold, edge-
plates, Sths, 10ths, 12ths and 16iths of inches...... Lol NiT:
Tvory Kule, one foot, four fold, edge-plates, Hths,
10ths, 12ths and 16ths of inches. ..o 1.15 12
Ivory Rule, one foot, four fold, edge-plates, Bihs,
Iikths, 12ths and Liths of inches and 10khs of a
foot. ... 1.5 123
Tvary Ru]e, nne fmt [cur I'-.'.-]v.'] htrmsm 51[1'1:1' l:u:Igts,
bound, divided like No. 1748.. o 200 13
Tvory Caliper-Rule, one fom, ff-ur t'ul:l edge p.lalcs1
divided like Wo. 1748, oo iaiiia i 1.7 A3
Ivory Caliper-Rule, one foot, four fold, German
silver :dgn_-s, bound, divided like No. 1747.. 2,25 13
Ivory Rule, two feet, four fold, edge-plates, E‘th‘i,
10ths, 12ths and 16ths of inches, and 100ths of a
i T T
Ivory Ru]n twu l'i:l.-t1 [utlr R‘l]d herman 51|W-‘l' MEES.
bound, Bths, 10ths, 12ths and 16ths of inches, and
drafting-scales. covveeviesiinrnrmrrernns pnaerenne 300 (15



17061,

1762,
170,

1543,

1565,
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Puice. PosT,
Flexibile Waood Fule, four feet, eight fold, divided
te iths of inches, and with spring joints. ... g0 BLOG
Flexille Wood Kule, four feet, eight fold, divided
ter Liiths and 20ths of inches, and with spring joints, .60 A5
Boxwood Shrink-Kule, for ]'snll-.rn makers, 24]-
inch, Sths and 16ths of inches........ 1.0 .18
Doowend Combination-Fule, one :I':u:t.. t“l} fl..liil.
This is the most convenient and uselul ]'.IDC‘LCL rule
ever made ; it combines in itself a ':ﬂr|n:n1rl"ﬂ.
Fule, 5 Level, Square, Plumb, DBevel, Indi-
cator, Hrac sale, Dreafting-Scale of equal parts,
T-mjuare, Prdractor, Right-angle Triangle, and
with a straight-edge can be wsed as a Parallel
Fuler, all the parts of which, in their seperate
application, are perfectly reliakle. a0, 2.0 A4

BOXWOOD SLIDE-RULES.  (Ser page 337.)

Carpenters'  Slide-Rule, two feet, two fold, with
LCoomter slide, engineering and octagonal scales,
Bths, liths and 16ths of imches, and 100ths of a

frsot., L2125 §0013
Faber's blu!-_ l\11|c am! i 'lli.“laill'll.‘ calc, ll.l-l mch

with indicator and directions....ooenn. 475 .20
Students’ Slide-Rule, ltb-inr_'h, th indicator and

directions. . SRR e e E ol ) 1 14

Engineers' Slide-Kule [ Mannheim |,  10-inch,

divided on white facings, with indicator and

s T i P Ry e R R e e 4.5 1A
Duplex slide-Ruole, 10-inch, divided on white fac-

ings, with indicator, Arithmetical slide and direc-

o] LR S, E e e G e T e fi. 51 15
Duplex Shide-Rule, 10-inch, divided on white fac-

ings, with indicator and both Arithmetical and

Trigonometrical slides and directions. ............. B0 L)
Stadia Slide-lule, 20-inch, divided on white fac-

ings, This rule is designed to solve the equn-

tions generally vsed in stadia measurements
The Shide-Rule Manual, by Wm, Cox 5
Manual of The Iluplex and Mannheim Slide-Rules 75
Gieneral Treatise on Slide-Ruales oo nos

38

{Far cuts of Pocket and Slide-Rules, see page 337.)
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(For prices, see pages 315 aond 3346.)
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STANDARD STEEL RULES.

Ho. Price. Post. Nao, Puice,  Fost.
1770.  d-inch......... FOEF B002 | 1775 18-inch........S2.00  $0.20
17718, B e W86 U5 | 1576, 24 ¢ 2.75 LBl
b by S L Mt 1.25 A6 | 1777, &6 ¢ e 700 )

These mles are divided on four edges in parts of inches as follows ;
10, 20, 50, 100 12, 24, 48 16, 52, 645 5

STANDARD METRIC STEEL RULES.

1780, lp-meter....... $0.45 2003 | 1783 Pometer.......§ 200 $0.22
1781, 4 ¢ ... BB 14 | 1TH4. 1 = Ll Bon 55
1782, & * ... L2 16

These rules are divided on three edges (o millimeters and one edge to
fifths of millimeters.

TRIANGULAR STEEL RULES.

. ks TR a
‘\\‘h\\\\-\“x‘C\k\k\\\\\\‘&\\&\\h\\x\x\h\h\x\}h

1785,
1786, d-inch......... @30 §O08 | 1787, Geinch.......§1.00 50,13
1786, 4 * ... JTO 06 11788 12 0« ... 2.00 A5

These rules are divided on three edges in parts of inches as follows:
20, 60, 1 ; 12, 24, 48 ; 16, 32, 64

SQUARE STEEL RULES,

TR AR e NN
"'}"ﬁ‘ o ¥ i e i TR

1790.

1700, dunch..... 045 8008 | 1702, Geinche......... F0.00  F0.18
TN v s D A5

These rules are divided on four edges in pants of inches as follows :
16, 82, 64, LN,

STEEL STRAIGHT-EDGES. (Sqguare EpcEs)

MickeL=- MickeL-
Prasw, Praten. Post, Praiw. Praron, Post.

1800 15-inch.$0.00 §1.15 $0L15 | 1804, 86.inch. 5300 $ 3,60 5040
8. 18 « | 100 1.25 .18 1805, -E:E F'“'- w00 -i.ﬁl}lm.ﬁﬂ
1802 24+ LA0 Lok (24| 1806, 48 o L 600 660 _GH
1608, 80 ¢ . 2,35 290 .90 | 1807, GO o . S.00 2,70
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STEEL STRAIGHT-EDGES, NICKEL-PLATED.
{(Owe Ence BEVELED.)

Mo Pricw,  FosT. Mo, Price. Post.
1810. 15-inch........52.00 #§0.18 1813, Sb-inch........B5.00 $0.40
15811, 24-inch......... 3,00 24 12814, 42-inch......... 660 Rl
15812, al-inch......... 4.00 .30 | 1815, 4B-inch......... 800 G

MAHOGANY STERAIGHT-EDGES, AMBER- LINED.

(Sovare Epces)

1820, 18-inch. ... .50.85 0.6 | 1823, 36-inch........81.856 $0.25
1821, 24-inch........ 1.00 i [ 1824, 42-inch......... 2.50 Lh2

1822, 30-inch,....... 1.25 A8 | 1825, 48-inch........ &.00 AD

MAHOGANY STRAIGHT-EDGES, EBONY -LINED.
(SQUARE EDcEs.)

=11
—————— se—
1830,
1840, 24-inch........ 5050 2008 1835,  4%inch........321.00 §0.452
1881, #(-inch......... .60 (12 | 1834, d4B-imch......... 1.85 A0
1832, 36-inch......... .BO 16 1835,  60-inch......... RAET

HARD EUBBER STRAIGHT-EDGES.
(Souake Epces.)

1840,
1840, 18-inch........S0.50 $0.06 | 1842 36-inch........$1.55 §0.25
1841. 24-inch........ .73 08 | 1844, 42-inch...... 1.75 . .82
1842, d0-inch.....oem 1.00 18 | 1846, 4B-inch........ 225 40
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HARDWOOD STRAIGHT-EDGES,
(Owe Epce BEVELED.)

1850,

o Price., Posr. | Mo, Price.  Post,
1850,  18-inch.........80.25 30,06 1854, 42-inch B0O0 F0,24
1851, 2.inch......... .35 A | 1855 48-inch 66 59
1852, 30-inch......... A A2 | 1856, Gl-inch... 1.1
1853, d6-inch......... AL A5 1857, 72-inch...ceine 126

T-SQUARES.

MAHOGANY T-S5QUARES WITH AMBER EDGES
AND FIXED HEAD.

1860,
1860,  18.inch ... $1.10 $0.25 | 1863. &6-inch........52.16 $0.50
1861, 24-inch........ 150 856 | 1864, 42-inch........ 2,50 it
1862, S0-inch........ 1.85 45 | 1865, 48-inch......... 3,00

MAHOGANY T-SQUARES WITH AMBER EDGES
AND SHIFTING HEATD.

187, 18-inch......... H1.80 B30 | 1878 Ab-inch........ F2.90 2056
1871, 24-inch........ 220 40 1874, 42.jnch......... 3.20 il
1872, S0-inch......... 2.60 M | 1870, 48-inch........ .75

RUBBER BLADE T-SQUARES, HARDWOOD
HEAD, FIXEID,

1880, 18-inch........ 2000 $0.25 | 1882 M-inch, ... 2100 2045
1881, 24-inch......... 1.25 S| 1BBE. Sh-inch.......,. 2,00 Rl
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REUBBER BLADE T-SQUARES, HARDWOOD
HEAD, SHIFTING,

Mo, ) Fuire. Past.
1858, 18-inch..cciann. FLG0 H0.30
1889, Zd-inch. ..o, 2000 40

M, M'micn,  Post.
18k, Al-inch. ..., $2005 S50
18401, S-inch........ 275 56

STEEL BLADE T-SQUARES, WITH FIXED
BRONZE HEAD, NICKEL-FLATED.

1805, 1R-inch...ccoee. 23,50 S0.35 | 1808,  B0-inch......... B0 50,45
1547, 24-inch......... 425 40 | 1800, @-inch......... fi AN 50D
STEEL BLADE T-3QUARES, WITH SHIFTING
IRONZE HEAD, NICKEL-PLATED,

1902, 18-inch......... $56.00 $0.45 | 1004,  Si-inch......... FL50 S0.55
1903, 24-inch,........ 555 5O [ 1905, S6-inch......... 7.50 60

HARDWOOD T-SQUARES, FIXED HEAD,

1008, 16-inch......... F0.30 5016 | 1911, d0-inch......... FO.50 F0.45
1909, Heinch. . ..ooeee oD 2h 1912, #)-inch o5 2T,
1910, 25-inch....c.... A3 85 | 1918 Sl-incho........ 1.00

Ll
1916, 15-inch.......-. $0.50 2020 | 1919,  80-inch... .. A1.00 20,50
1917, 20-inch......... LN 1] 1w, dinch......... 1.25 it

1918, 26-inch..c.cen-. g 40 | 1l Skineh......... 1,50
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No, Puice.  Post,
1wdd, « R P LY Hardwood T-Square, S0-inch blade with

beveled edges, fixed curved head, superior.......... £1.20  B0.45
1926, = K. P LY Hardwood T-Square, d0-inch blade with

beveled edges, shifling curved head, superior....... 200 )

T-SQUARES WITH DEANE'S PATENT SWIVEL
AND ADJUSTMENT.

Shifting Head with Adjustment,

| ] 1930 AND 1940, Srvee Moo 1,

With Adjustment Clby,

| 19356 AND 1845, EHaven Mo T

1980, Hench, Mahogany Blade, Amber Edges, Style

Na. 1
14941, S0-inch,
Nuo. 1
1932, Mi-inch,
Mo 1
1945, 24-inch,
Mo, 4
1936, alkingh,

19487, Sf-inch,
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DEAWING-TABLES,

1950.

1050,  Drawing-Table, hardwood top, 30 % 20 inches...
1953,  Drawing-Table, ash top, 24 % 22 inches .-
1464, Drawing-Table, ash top, 24x 2 inches, and with instro-
ment shell, 24 x 7 inches oo
1856,  Drawing-Table, black walnut top, 26x 22 inches, instru-
ment shelf 26 x T inches, two instrument drawers, orna-
3 mented stand oo
1963. Drawing-Table, ash top, 26 x 22 inches, with instrument
shelf and two drawers and with folding arm and plain
shelf, ornamented stand ...

MWore.~These Tables are adjustable for horizontal and angular mation and lar
heights abouts 0 to 44 inches,  The shelves and drawers remain level when the
top is inclined,  They are mounted an an iron stand with castors,

a4

Pricn.
L]
H, (W}

0, Dy

- 1200

. 17.00
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Mo.

106D
1962,

1964,
1966,
1967,
1970,

1872

1975,
1977,

1978,

W. & L. E GURLEY, TROY, M. V.
DEAWING-BOARDS AND TRESTLES,

Dirawing-Board, pinewond, 14 x 10 inches....
Dirawing-Board, pinewond, 20x 15 :nchcs, t-:mgut “and

EFOOVE B cvin s s s s
Dirawing-Board, pinewood, 28 x 320 inches, tongue and
ETOOVE E045 carnninniiarrra s s s e s e e
Dirawing-Board, pmtwnnd 40x 28 inches, tongue and
groove ends ..

Dirawing-Lioard, p]ne“m:-d BEx a3 mches dovetailed cleats
e P L Ly AR 5ot R SR A b
Dirawing-Board, with mahogany frame, and removable pine-
wood center, 18 % 18 inches. oo ieve s ivnia s cinrsnansansane
Dirawing-Board, with mahogany frame, and removable pine-
wood center, 26 % 17 inches ..coeveeciiniiinisiinisinnasenes

{ Drawing-Boards and Trestles of any size made to order. )

Pinewond Haorses, 27 inches high, 55 inches long, with re-

maovable sloping ledges.  Per pair. ..o,
Folding Trestle, hardwoaod, 37 inches high, &3 inches long,
206 inches wide. .. vevceaenoach

Folding Trestle, hardl.m-cud d'il' inc| he; hlgh mmhmcd with
adjustable Drawing-lioard of Pmc“u:n'.-:l 42 x 31 inches,
and hinged to the lrcsllc folding compactly....cach

Fruice.

. PSS

6
1.50
2,060
7.00
3.0
4.00

5,00
H00

14,00



Mo,

14982,
1hs4,

1452,

1o,

2002,
2004,

2012,
2004,

W. & L E GURLEY, TROV, N. ¥, 345
OPEN STEEL TRIANGLES, NICKEL-PLATED.
S0 xR x 0P,
Price.  Post. Mo, Price.  Post,
Geinch, ........ 85,20 $0,15 | 1986, M-inch.......84.25 $0,25
Binch........ .86 .20 | 1980, licincha..... G450 40
406% x 459 x 400,
A8 1996, 10-inch......... 550 80,35
225 | 1988, 12-inch........ 6.50 AL
OPEN GERMAN SILVEER TRIANGLES,
807 x G0° x Q0°,
Ginch......... $2.60 $0.15 | 2008. 10.nch...... 5400 B0.25
B-inch. ...ovanern S0 L20 ) 2008, 12-inch........ 500 i
45% x 45% x NP,
G.inch.......... 275 A8 | MG, I0inch. ... God .35
Beinch. .o, 400 20 | 28, 12kincho...... 60 Ab
TRANSPARENT AMEBER TRIANGLES.
2022, 20386,
3P x 607 x 807, 457 x 407 x B0

[ For prices, see page 346.)
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TRANSPARENT AMEER TRIANGLES.

S0 5 GO° x P,

No, Price.  PosT, Na, Price,  PosT.
20022, d-inch....-oie $020 $0.08 | 2088 1-inch,........ #0760 F0.08
2024, Geinch,coneaeens L) Kit A, 1Zdnch........ 1,04 A8
H2E,  Beinel. ceen.-. L0h0 K1 g, 14-inch......... 165 ]

45% x 45% x 907,

4 | 242, B-inch..
5 | 2044, Mkinch.......
U7 | 26, 12-inch........

i A
. L10 A8
1.6 20

2056, 4-inch. .
2038,  G-inch..
M, T-nche ...

= o 2
@ T

HARD RUBBER TRIANGLES.

2052, 20T4.
W x G0 x D02, 457 x 459 x 0P,

a0° x 009 x 00,

20562, 4-inch. oo JB00H0 80,03 2065, MWkinch. ... 5065 80,08

B4, G-inch. s J80 A 2060, 12%9nch, ... ... L) Rl
2055, V-inch..oee. 85 A5 | 2062, 14dncha...... 125 D
Hbh,  B-inch. e, 45 A6 | 2064, 16-inchn. ..., L5 a5

45% x 409 x D0°,

A4 | 2078,  B-inchii..... LGB L]
A5 | Xk 10-inch, ... 99 10
276, G-inch. ..o, 05 HWE2, 1%9nch. ... 1,80 LM
277, T-inch.....o.... A7 | 2084, 14.inch....... 1.BS 25

(Hher sizes of Amber or Rubber Triangles to order.

2074,  4-inch.....
2075, b-inch.....

=R R ]

cn e 00 B
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HARDWOOD TRIANGLES, OPEN CENTER,
FEAMED.,

2092, 2108,
AP x B60° x W 457 x 456° x 00
307 x B x G0e
Na. Price, FosT, Mo Price, PosT,
2002, Geincho.... o $0200 Bhod | 2008, 12dnche..... 200400 F0010

2004, Beinch.. 25 S| 21, l4dinch.o..... (50 .12
2006,  10-inch LB 08| 2102, 1é-inch........ G0 18
457 x 457 x D=
2107, Be-inch.c.acs .20 Ak 2110, B-inch.vceniaee 35 e
2108, 26 A 2112 TWeinche....... 40 il
2109, 1] A8 | 2114, 12-inch..a.. 0D A2

2130,
457 x 45% x 90°
302 x 60° x DO°
2120,  4-inch........30.08 §0.03 | 2124, B-inch........§0012 F0.06
2122, Beinch........ 10 Jd | 2126, li-inch....... .15 i)

459 x 407 x P
2180,  deinch........ .10 M| 21820 Beinchoae.... L1 G
2131, beinch........ (12 A6 | 2184, Beincho....... L8 A8
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HARD RUBBEER LETTERING TRIANGLES.

2140.

M Price.  PosT
2140. Tettering Triangles for Block Letters, £ -inch, three
imaset, PBF 58L...iceicrenrnarenranrasnnrinrsnescrenenr Sl P12

2145,  Lettering Triangles for Shaded Letters, 34.inch,
three in a 86t Perset ..ocoovecveciiciniiniisiinian 1.2 J2

HARD RUBBER TRIANGLES FOR EMBANK-
MENTS AND ROOF PITCHES,
2160, Rubber Triangles, seven in a set, for slopes § to 1,

o], $tol, 1told, 13tol, ]é o 1, 2t 1.
R L i b i r b ek e et e e e T a0 1A
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SECTION-LINERS,

:

II:::I::'II|I|I|I|||| ||[|

S

£
i

[For price, !E.E pag\.e :?;:'l:'l.}

e
i

st

MNo. 2155,

This Section-Liner is positive in all its motionz, heing opernted by a
rack and pinion movement. The rack-rod passes theough two heavy
weights and is held securely by clamp-screws.  Two needle-pointed pins
aid to hold the weights in place when necessary.  Lines can be drawn at
any angle, in any direction, and on any part of the board.
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CTION-LINERS { Coneluded ).
HNa, Frice,
2155.  Section-Liner with 12-inch rack and 12-inch blade . i,
2156,  Section-Liner with 14-inch rack and 14-inch blade 7,80
Longer blades to order.

Each of these Section-Linets is packed in neat case with printed
directions for use.

One plain notched wheel is furnished with each instrument for
producing 64 or LR parts to the inch, as ordered, Extra wheels
for either 10, 12, 20, 24 40, 45 and 5 pars to the inch will be
furmished for §1.040 each. These notched wheels when praduated
on the face for ruling amd measuring combined will cost $2.25 each.

Mo, 2166,

Mo Irice DusT,
2168, Marion's Section=Liner with 7-inch triangle and
12-mch ruler.... v BEOD B0

2154, '|.I.'|-.'|,-|||u:-r"-s "\i||||| Sevtion- '|_.1|'|<_| SR - - . 1. 50 L)
2170, Stapdard  Section- ]..Lmr. Especially adapted 1|-r

school use and mechanical sectional dlwm:: w 1,60 )
2172, |5l.-'rl_.|1-="r § Hection-Liner. ..o . eee 7.040 Lan
2175, Terry's Positive Section-Liner with 12-inch rul

aml brace attachment. 10, ()

2177, Both’s Section-Liner and Scale- Hu.l-:]-.'r with 143-
inch base, Yinch rack, likinch arm bevand
;-n-lmclur......................... PP PS4 | |
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IRREGULAR CUEVES OF HARD RUBERER
AMBER AND WOOD.

gl
il

iy

Mos. 2180, 2182 AND 2184,
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[RREGULAR CURVES OF HARD RUBBER,
AMBEER AND WOOD,
[See patierns on page 251, )

HNo Price PresT,
21800 Hard Rubber Curves, Nos '.|r 2, 14,16, 17, 22, 245

and 26, Lach. L B30 S
Hard Rublber Lune-’. Nuq. &, 1.:: 1H 21 and 2.

] RN - SO - SR L S, S 40 08
Hard Kubber Curves, Nos. 3, 4, 135, 19, 30 and 24,

Each .. . taiie  JhD A5

Hard Ruhta.r ( L1n|;", \r} '_ ........... ] K1
Hard Rubber Curve, Nao. 25, ... P e L 18
Hard Rubber Cu.ﬂ'e Iu?;:tn.lhm]c |'-1m|.. Mo 20, 1.50 i
2182. Transparent Amber Cun-e;, Maos. 1, 2, 5, 16, 22, 25
and-5: Bacha . s T e AL 03
Transparent Amber Curves, Naos, &, 4, 13, 19 and
20. Each.. L) A5
Tranzparent Amber Lurh: No. .. s Tl 06
Tranzparent Amber Cunrr: T R A L0E
2184, Wood Curves, Nos. 1, 5, 21, 25 and 26. Each... .20 Nk
Weood Curves, Nos, 3, 4, 13, 19, 20 and 24. Each.. .25 A5
Wood Corwe, - Mow BT i veiivru et soeme sniimmn ain b ) R

ADJUSTABLE CURVE-RULER.

2186,  Adjustable Curve=Ruler, 144 inches long.....c..coool F1.87 B015
2187,  Adjustable Curve-Ruler, 30 inches long. ..........oo. *ET i)
These rulers can be instantly adjusted and retained to
any form of curve.
This tool is recommended by architects and drafis.
men, and meets a long-felt want. It is well made, neatly
finished and nickel-plated.

ELLIPSES, HYPERBOLAS AND PARABOLAS,
D100, Hz}r\d Fubber Ellipses, 6 in a 51:[, 2 to 4}-inch.
‘er set..

. $Lo0 g01a

2191. Hard RuIJIJLr E]]IPEIES.. 10 ina sx:l, I.l m ﬁ |m:h

o . | STt P e L S a2 60 16
2184, Waood Ellipses, 6 in a set, 2 to 43-inch.  Perset... 1.925 .18
2195, Wood Ellipses, 10 in a set, 11 to fi-inch.  Perser.. 200 L6
220 Wood Hyperbolas, B in a set, 2 ta ':.! inch. Per

sel., snssaraacreanrinns L, B .16

224, Wood Iaml.u:-]ﬂs, H ina s...r 1| r.; |n-:~|1_ Per set 1,04 .15



2200,
11,

4
.

pld |8
3219,

2F20.
2337,

2230,
2231,

2244,
2235,

2258,
22349,

W. & L E GURLEY, TROY, X, V.

RAILROAD CURVES

2210,
Price.

Set of 10 Curves, cut to a scale of inches, from 12

to PP inches radins, varving every 12 inches.
Rubber Curves, in wood Box. ...coiiaaiinnn AT
Wood Curves, in wood box....a.. 4.5}
Set of 24 Curves, cat to a scale of inches, from 11

to 24 inches vadivs, varying every J-inclh up to 10

inches and then every 2 inches I.I|,I tor 24 inches,
Rubhber Curves, in wool hox. . A oy s o e [ | |
Wood Curves, in wood box, . ot LKLY}
Set of 10+ Curves, cut to a 54:'1[-_ o]' 3 {-_;.1 tu Eh1.

inch, from 1% 1o 10°, 1.:1r'.1ng -.h:-l:.-' 1I|.g'|<:c
Tubber Curves, in woosd Do, B ]
Wood Curves, in wood baox. e A LA R LN
Set of 20 Curves, cut o n sc ,]._ r)f il feet Lo the

inch, from 1? to 10, varying every half :kg,rl.r.
Rubber Curves, in wood box. .oooeermeivneeonernveee, 1500
Wiood Curves, in wood box. . . 12,00
Set of 12 Corves, cul o a -|l_“||l_ 1’l.|- J“” fl_l_i t<.l lht

inch, from 1% o 127, '|.“||'|:||'|g |_'h'_1} |I|.g'|¢_c
Kubber Curves, in wood box.. . T
Wood Curves, in wood Box...ovoreeeeeenveenciiinian 173
Setof 24 Curves, cut to a I-_ tlf 100 feet to the

inch, from 209 10 127, varving ev -.r}' B0 minutes,
Rubber Curves, in wood Box. .o vinmmerssiaeres- FLOD
Waood Curves, in wood box.. . 1E. (0}
Set of 20 Curves, cut te a Sc cale of 00 feet ta the

inch, from 1° to 20°, 1:11';;1115 t'ur_-, ‘.ILLT'VL
Rubber Curv s, in wood box.. = cos 15,00
Wood Curves, in wood box.. RREIRLT]
Set of 20 Curves, cut to a .E.L,:I]L fJf -:I“l':' fl.l.l. tl:.'l lllﬁ

inch, from 307 to 109, varying every 4} minutes.
Rubber Curves, in wood o, ..o, 1}.1;-:

L5

Wood Curves, in wood Box,. oo

Fost.

A0, 30
B0

A0
40

Lall
Lal

& So
T Th

L0
40

4
b

oS ol
[

&n &n
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PARALLEL RULERS.

2250.
EBONY PARALLEL RULERS

Price, PostT
15 inch....... 100 &0 18
18 0nch....... 1,206 .50
Hjnch-...... 1.76 .

Price, Post
Geinel....... 20595 2004
: Nednch. ...z, Sl KiTH
@252 1jnch...... S5 1k

HARD RUBBER PARALLEL RULERS.

2261, G-inch....... 076 $0.04 | 2262, 12inpch....... 51,25 B0.15
2251, tinch....... 1.00 S | 83, 15-inch....... 1.60 RE
EBONY PARALLEL RULERS, ON ROLLERS

= 1

H | 2273, 15-inch....... §L00 §0.50

2020
e

2270, inch....... FLTI
a | ETi IE-mch....... S.000 il

2271 12-inch......

HARD RUBBER PARALLEL RULERS, ON
REOLLERS,

Meinch. o SE500 00200 | 2277, 15-inch....... $5.00 5030
12-inch,...... 4.25 20 2274, 18-inch...... GO0 1]

EBONY PARALLEL RULERS, ON ROLLERS.

WITH WHITE EDGES, DIVIDED §, }, 4, 1 INCH To THE FOOT.

2280.

2280, 12inch..,.... $6.00 §0.25 | 2282. 18-inch....... 87.60 #0.35
3981, 16-inch...... 6.50 .80 | ren
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EHE)

LBRASS PARALLEL RULERS, ON ROLLERS

Mo, 'eice,  TPuosy Mo ISR,
Taen, D-inch....... “-. I B0 | ST Tadinch . .20 N
2286, I12-inch....... B.060 A0 RIRE, TSneh. . (RALT
GERMAN SILVEER PARALLEL KU LLEKS,
ON ROLLERS.
202 Dinch....... S800 0 S0050 | 200d 159nch.. . ST 4K
T, 1%inch,...... 1000 Al | 2205, 1B4anch. .o 15000

PANTOGRAFPHS FOR ENLARGING OR
REDUCING DIRAWINGS,

2300,

2000, I"qmcl;:mEh hardweood, brass mountings, with arms

21 inches long.. R RS b e b A R Ry b L
230, P..i.l'lh’lgt‘:lph h‘i]’d'u‘l.-:.u.u] nickel - plated  mountings,

wilh arms 15 to 20 inches long. ..., 200
2504, Pantograph, hardwood, Lrazs maunti with arms

€2 1|11:~L|:5 long..ciammies b

2806, Pantograph, hmdwaml brass. I1'|-..II|II|lIJ:|""'| “with arms
41 inches long... R P PR |

s
S
b

S0
RHY

Jalh
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DRAWING - PAPER.

ARCHITECTS PAPER FOR PLANS,

WHITE, STRONG, Moo SURFACE.

Price.
Medium, 2% x 15 nch, per sheet 6 cents ;. per quire. 31,25
Super Reyal, 25 % Hhinch, pur sheet, 8 cents; per

uire. . : i 1.75
HL L ||1|_'|1\_-. ".\.'ll'!l_.| '||u T || l:-f ]U :r"'ﬂ'-.lﬁ 1.25
Miinches wide, per roll of 10 yands. . . P Wl
42 inches wide, per roll of 10 yards cooinnnn. 178

WHATMAN'S DRAWING-PAFERS.
SELECTED, BEST QUALITY, GRAINED SURFACE.
Demy, M x 15.nch, per sheet, i conts ; per quire... $0.05
Aedivm, 22 x 17 nch, per sheet, 7 cents ; per quire. 1.40
Feval, 24 x 1%inch, per sheet, ' cents ; per quire... 1 80

Super Roval, 27 x Dikinch, per sheet, 1 cents ; per

P L1 g 210
[imperial, inch, per sheet, 17 centa; per

quire .00
Dhoulide Elephant, 40 2inch, per sheet, 25 cents ;

yryc] ) | 11] o PO R e R SR U R B.75

WHATMAN'S DREAWING-PAPER.
MOUNTED ON MUSLIN.

Royal, 24 x 10-inch, per sheet......ccociirrererninnnes P38
Imperial, 30 x Pinch, per sheet.......... e 45
Droble Elepliant, 40 x 27-inch, per LA T )

PATENT OFFICE DRAWING-PAPER.

Patent Ofice Bristol-Board, 15 x 1-inch, |'u_‘r sheet,
1 cenis ; E'-Lr||||||1 .
]'I.I:I_I:llﬂllli.l_ Dristol=Boand, 200 x
12 comls s, Por iITeE . conct wr sy nsmsr s pann s piie wummnasie 240
Patent o "TIU_ Bristol - Boand, printed  with border,
vte., 10 x Ihinch, per bllt‘t’l, WP cents ; per gquire., 1,70
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DETAIL DRAWING-PAPER, CREAM
SUPERIGR GQUALITY, 1N ROLLS OF

No.

230, 36 inches wide, 1lL':r_'L, |:l.l pound, 29 cents ; por

2301,

H. & L E GURLEY,

yard..
42 ||1r;h.|_5 m:‘]c t]mL
yard.,. ..

BLEACHED MANILLA FPATER,

FOR WORKSHOP DRAWINGS, BEST
P roUsDs,

!u.:r lhlll.lll,l,,

TRGY, A F

By

-“]2 -.'L'nt-.-; per

b ey B o1 sl

ang

FF TINT.
[MHTRE (RS

- 14 10 TR I )
Lan .20

AMERICAN MAKE, 1IN ROLLS OF AlCUT

2395, 36 inches wide, mediom, por ]munri 12 cents 5 per

yard. .. S ceseeens RLOR 2012
2306, 49 |n(hes M:ic mulmm.. |u.r]-unn1l ] Y -m :nh & ||¢T

yard. .. frov Ll 14
2397, 48 inches wide, 111n:'-:,||um1 '|54.T ]-tmnr] 1 l:'.!l-tb. |u.r

yard.... e 12
4908, 04 |n¢]:es. w|ﬂ¢, meul.mm |ur ]'||:-|.||'|-:] 12 ml-\ ]lur

yard. .. e : N P G e b

AMERICAN WHITE ROLL DRAWING-FPAPER.
VERY STRONG AND 0OF EXCELLENT QUALITY, IN RCGLLE OF
ARUT 40 POUNDS.

2410, 36 inches wide, smooth surfoce, '|.I'=C‘:I' pound, 45

cents ;. per yard... PRarre e L2050 S0012
2411, 42 inches wide, smoath surfacr:. TI'LT p':-uml 45

cents ; per yard. .. el § L .14
2413, 62 inches wide, smuull: -ml-ra-ce L.-Lr [uum‘l 15

CEnts § per VU, o et pwpnmrs sbies rin e spe st m s R e Rl
2414. 72 inches wide, smooth surface, per pound,

Tl T 1T g P P 1111
EXCELSIOR WHITE ROLL DRAWING-PAPER.
I¥ ROLLS OF AnoUT M} PoUNDs,

2420. 86 inches wide, grained sorface, p-tr pourul,

cents ; per yard., . BRI 1 |-+
2421, 42 inches wide, grmm:d surfsu:r, pq.r pmlrul 40

cents ; per ].ard T L il 14

NoTte.— Small quantities n:l'p:l.per must be put ona woo Jl.ll I l||l.r

when sent by mail.
Lae linle cxira cost for postage.
to 2434 applies only to Tull rolls.

Several yards can be put on aosingle roller, with
The pound price for papers Nas, 2800



i H. &= F.oK GURLEY, TROY, N. ¥

BEST RGOSHELL DRAWING-PAPER.
1M ROLLS 0F ATOUT A s,

M. Price,

Spsh, oW inches wide, pebbled surface, |:u.r !mulul, il
cenls 3 per yard... prs bl

ajal. 42 inches wile, lJlthILII. l|l.|.||-IIn;L ['Lt’ plL'll.I.IHl. EI] ;
cents y per yank. L]

dgid. AR inches wile, |h.||?|L'1|. 5l|rrnL1., [n.r ]'N.‘:l1|'|l:| ﬁl” .
conts p per yanl.. R N el T L]

PosT.

50,13
15

EGGSHELL DRAWING-PAPER, IN SHEETS.

MOUNTER X bMUSLIK,

2486, Sheet, 24 % 18 inches, per sheetu e -coenanas F0,452
AT, Sheet, 500k 22 jnches, per sheet.,.

war, Sheet, 40k 27 inches, per sheet

MOUNTED DRAWING-PAPER.
WHITE, MOUNTEL 0N MUSLIN, 1M ROLLS oF 1 varps

G400, American, 36 inches wide, smooth surface, per roll,
SLH s per yanl ...
451, American, 42 inches wide, smonth Surl'm 3
K20 . et }qnl .......................................... 10w}
2435, American, 412 inches wide, smooth surfuce, per rall,

F0.55

S50 5 per vard., 1,60
45 American, 72 inches wide, smooth surface, |u:'r o

AR IHE g [Ty aril.. e 2,00

240, Eg |_p.|1-u_|| S inches w Jc]L ‘lLlﬂ 1Lti 5urf"|:.r., |'u.r :I".‘.lt]
by per varl.. 1.0

dhil, E "lralll_ll 42 inches wide, [n:-l-l.-r-_cl sur I"U:t, pr rnll
SROED G per yardo.., 1.10

20545, Egpshell, 5% inches w |1I1., mﬂllnlln tlil-:,k ]l»lnlrll:{l
e, per roll, 11,75 ¢ per yard oo 1.40

24, Epgshell, 55 inches wide, thick, pebbled surface,
[T roll, $15.00; per yard. oo 1.5

[arge picees for City, Connty or State Maps, mounted (o order,

DRAWING-PARCHMENT.

248, 05 anches wide, medinm, per voll of 20 vands,

Ha.00; per yard... . B30
b ||||'|'|l_ﬂ. wile, I:|:|:I1.k ]‘-Lr ru“ uf 1” :f'ﬂ.rI]S. S""i ’U
per yarsl. R . eras AL

B0
S|
21

&
g

B0

&0,12
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Mo,
2470,

2472,

2474,
2476,
T8,
2479,
2450,
2482,
4ud.

S H,
2408,

2495,
2406,
2407,
2408,
R TTLT

W. & L. F. GURLEY, TROY, A, V.

TRACING-PAPER,

Frick
Domestic, common, 27 jnches wide, per yard, 7
cents ; per rall of 20 yards.....oocin, F1.25
Wegetable, 30 inches wide, ]1-_:' yard, 10 u:t-mb, pm‘
roll of 20 yards... PR
Bank Note, 36 ]I'|C|'|1.s U.-Il.h, P-cr 3'1,1{1 ]U c:nt-. P'"T
roll of Eﬂ yards... ee - 162
Parchiment, 40 mv::h;.:. W |tl-., p-_r ]. m] z i (‘ul.l,s . ]k:r
moll of 3 yards... P R LA
Bond, 42 inches wn‘le, '_Luer ]nlr\d 15 cents |'u.r ol
of 20 yards .. 225
Manilla, 1:*:‘I|':|rnvl'.-n1 48 inches mdc,, ]'n:r }ard, T
cents ; per roll of 20 yards. ..o 1.061
Vegetable, 25 x 19 inches, per sheet, 1 ¢ents; per
O e S Ty o e B e Fo T e s 2,00
Flaxine, 81 x 21 inches, per sheet, 12 cents; |u:'r
quire.. w20l

Fiond, 21 %16 m-:'h-_s. pcr shccl...  cents ; : |1-_r t|1.m‘-_ . Lo

Bond, 30 x 1 inches, per sheet, 8 cents 5 per quire. 1,40

Pounce Powder, in tin shaker, fir Tracing Paper or
Tracing-Cloth, each ..o, .10

IMFERIAL TRACING-CLOTH.
IN ROLLS OF 24 YARDS, FACE GLAZED AND BACK DULL.

20 inches wide, per yvard, 35 cents; per roll.. 0L 6.5

36 inches wide, per yvard, 40 cents ; perroll....... TG0
42 inches wide, per yard, 50 cents; per moll. ... Tik 54
4% inches wide, per yard, 70 cents; per mll, ... 14. 20
04 inches wide, per vard. 70 cents ¢ per rall, ... 15,001

PREPARED BLUE-PRINT PAPERS.
BEST QUALITY ; KEADY FOR IMMEDIATE USE,

Sensitizad Paper, 24 inches wide, |1l.r yard, 15

cents ; per rall of 10 yards..... vio B1.20
Sensitized T'aper, S0 inches 1.1.|dc, pq:': }an‘l lH

cents ; per rell of 10 yords...... e 150
Sensitized Paper, 36 inches m-ﬂe, ]mr }:mi T

cents; per toll of 10 yards. ..ol 1065

Sensitized Paper, 42 inches “Idt. p-tr ].:n-d 22
cents ; per roll of 10 yards ...

White !nL for altering Blue- ]"nnﬁ |1|2r “bottle...

Red Ink, for altering Blue-Prints, per bottle. .

iz

anh

PosT.
F_400
40



B, & L. E GURLEY, TROY, N,

BLUE-PRINT PAPER, NOT PREPAREID.

24 inches wide, per roll of 1 yards oo

U inches wide, per roll of 10 yards ...
At inches wide, per roll of 10 yands........
24 inches wide, per roll of S yards........
A0 inches wide, per roll of S yards........

8t inches wide, per roll of 50 yards ...

¥

Price.
b, B
1.0

1.

e

15

=i

o

PRINT-FRAMES AND BATH-TRAYS.

PRINT=-FRAMES,

MADE OF HARDWOOI, WITH BRASS MOUNTINGS, CUSHION AKD PLATE-GLASS.

2534,

[ For prices, see page S61.)

PosT,



W. & L. £ GUREEY, TROV, N. V. a61

PRINT-FRAMES AND BATH-TREAYS
.-‘,1:1."."' ’ . - ; ¢ TPance.
2aad. DIriot-Frame, complele with Plate-Glass and Cush-

jon, 24 x 20 inches, Each.. oo 8
2536, Print-Frame, complete with Plage-

ion, 0 x ¥4 inches, each..........
2538, Print-Frame, complete with Plate-t;1:

ion, 42 x 3 inches, each..... oo,
2040, Zine DBath-Tray, for Washing  Cagies, 3

e
2HL Zine Bath-Tray, for Washing Copies,

} Cinches, each. e 4,50
24 Fine Bath-Tray, for Washing  Copics, 42 x S0
e e e e i s M

( See ol o0 pige 6}

THE BLUE PROCESS OF COPVING TRACINGS.

Special allention is directed to this easy process of copying tracings,
and its great value to all Engincers, Architects and Mechanical Draftsmen
is fully recogmnized.

If ot comvenient to proewre 2 Irint-Frame, blue-prints can be made
readily by following these directions ;—

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

2 l.a::' on this board a cushion of Manket or felt atsmt }-inch thick,
to give a slightly yielding backing for the paper.

4. Lay on the Blanket the prepared paper with the sensitive side
uppermest,

4. Lay on this paper the tracing, smoothing it out as perfectly as pos-
silile, 5o as to insure a perfect contact with the paper.

&, Lay on the tracing a plate of clear glass, which should be heavy
enough 1o press the tracing close down upon the paper.  Cirdinary plage-
glass, one quarter of an inch in thickness, 15 sufficient.

i, Expose the whole to a clear sunlight by pushing it out on o shelf
from a window, or in any other convenient way, from four to six minutes
[in winter, six to ten minutes]. If a clear sky only can be had, the
cuposure must be continued from twenty o thirty minutes ; and under a
cloudy sky from sixty to ninety minutes may be needed, the shade depend-
ing on the time.

7. Remove the prepared paper and wash it freely for one or two
minutes in clear water, and hang it by one corner to dry.

MNote.—Too light a blue means under-exposure, and too dark a blue s over-
exposure.



a6z

No.

25413,

2547,
2548,
2649,

2054,
9r K 5‘-

2667,
ELATL

FACH BLOCK CONSISTS OF

D560,
HETN

W & L& GURLEY, TRAY, ¥ ¥

TIN TUBES WITH SCREW TOPs.

FOR HOLTIRG PREFARED PAVER, TRACINGS, DRAWINGS, ETC.

Pricu.
Plain Tin Tube, serew top, 34 = 2} |mh|,-........_.... F1,00
Plain Tin Tube, screw top, S0 x 2] nches.... e 110

Plain Tin Tube, screw top, 56 x 2] inches ... 125
Flain Tin Tube, screw top, 42 x 2} inches 124
TOWNSHIP PLOTTING-FAPER.

Township Plotting-Taper, Rulings fix6 inches,
blecks 1 inch square, per guire, ... F0,00
Township Flotting-Paper, Rulings 12 x 12 inches,
blocks 2 inches square, per quire.....ocoooooeee S0
Township IMotting-Paper, Rulings 15x 15 inches,
L= 1 Y PP o

CROSS-5ECTION SEETCH-BLOCKS.

24 SHEETS.

Sketch-BElock, Tx 5 ||1|_-|1-.-:,5, 24 sheets, rulu_d 15 of an
inch. ca e, LT
Sketch- HI.;_'.:;'L ]_ll xT |III.|Ith _"-l i|:u.1.l_h rl.l|.|_|J. 11u r_lf
BN Tt e oo oo g s i e i o 1.25
Sketch-Block, 15 x 13 ¢m., metric ruling....coeiann T

Sketch-Block, 26 x 18 em., metric ruling. .o, 1.24

PLAIN SKETCH-BLOCKS.

DRAWING-TPAIER.

Sketch-Block, T x 0 inches, anbound .oz, B0, 60
Sketch-Block, 140 x 7 inches, unbouwnd....ovvereeeecnnn. !
Sketch-Block, 14 x 10 inches, unbound.............0.e 160

Sketch-Block, 200 x 14 inches, unbound..........oo0ver 500
Sketch-Block, 7 x5 inches, bound. .o vvvieivininren LD
Sketch-Block, 14x 7 inches, bound. ovocvvvevaviinnn, 150
Sketch-Block, 14 x 1 inches, bound..
Sketch-Block, 20 x 14 inches, bound...

The unbound blacks have a siff pasteboar] backing,
The bound blacks have cloth sides and leather back, with a

aned loop for pencil inside,

0,00

12
R
13

52 SHEETS OF BEST QUALITY WHATMAN S

§0.08
i
A
ST
12
A2

il

rtfialio

The |x||'|f|,>|in:; will Iasl for a number of blocks.



W. & L E GCURLEY, TROY, N V.

PROFILE - PAPERS.

[ Prices on page Mil.)

—

Frormiiu-Parer, Prate A,

E=EE—r— =T =F ot = =
ProrFiLe-Faren, Prate B
W R RERER
S AN A RARRRAN
EEi: e ot (R S S
ym ia fu
II 1 1T
o
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T HH
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ProrFiLe-T'arrr, METRIC,



Ji4

H. & L. E CURLEY, TRCOY, ¥ Y.

PROFILE-FPAPER.

Sheets : Lines printed in green.
Continuous : Lines printed in green or red,
Continuous on tracing-paper ;. Lines printed in orange,

Mo,
200,
2H81,
2054,
208G,

2488,

2505,
2596,
2603,
2604,

2R,

2612,

2450,
2521,

2623,

Prate A, TRulings 4 x 20 to the inch.

Plate A, sheet 42 x 15 inches, per quire. ....oen.0.. B5.60 #0745

Flate A, sheet 42 x 15 inches, per sheet..coon v
Plate A, continuous, 20 inches wide, 50 yards in

toll, per yand... i e e e
Plate A, continuous, 200 inches wide, mounted on
muslin, 20 yards in roll, per vard. o,
Plate A, continwous, 20 inches wide, on tracing-
paper, 50 yards in voll, per yard. o,

Prate B, Rulings 4 x 30 to the inch,

Plate I, sheet 42 x 13} inches, per quire..............
Plate B, sheet 42 x 13} inches, per sheet.....o..ooo..
Plate B, continuous, 20 inches wide, &0 yards in
roll, per ¥ard. o
Plate Ii, continuous, 200 inches wide, mounted on
muslin, 20 yards in voll, per vard. o
Plate I, continuous, 20 inches wide, on tracing-
paper, 6 yards in roll, per yard. o,
METRIC,— In continuous roll, rulings G0 centimeters
wide, in millimeters, with each ffth millimeter,
each centimeter, and each decimeter, proportion-
ally heavier than the millimeters, 60 yards in Tall,
per yard
Metric, continuous, mounted on musling 20 yards in
roll, Per Yard. . oo cprarasrarsrsranesarsseiarsnrsasnsnssins

CROSS-SECTION TPAPERS.

Sheets:  Lines printed in green,
Continuous : Lines printed in green,

Cross-Section Paper, Plate C, rulings 20 x 16 inches,
B feet to inch, per sheet, 30 cents ; per quire.......
Cross-Section Paper, Plate F, rulings Y0 x 16 inches,
W fect to inch, per sheet, 20 cents ; per quire.....
Continuous Cross-Section FPaper, Plate F, 30 inches
wide, in rolls of 50 yards, per yard

Price.  Poar.
40 Aa
_al L]
B I8
A 05

B, Dl L0
40 0
a0 00
i) 08
.80 A5
L0 05
.78 A8

E5.60  $0.40

.50 .40
L0 Aa



W, & L E GURLEY, TROY, N. V. it

] |
| 1

Prate F. 10 feet to one inch,

Mo, ) ) Puice.  Posr,
2623, Continwous Cross-Section Paper, Plate F, 20 inches

wide, ruled 10 feet to inch on tracing. paper, in

rolls of L0 yards, per yard. ..o 000 50005

FraTe G,

2624, Cross-Section Paper, Plate G, rulings 20 x 16 inches,
10} feet ta inch, every fifth line ﬁcav}; per sheet,
B0 cenbs § PEE QUIFS oo s 3,50 A
H025.  Cross-Section, Plate G, printed on Parchment Trac-
ing-Taper, in sheets, 20 x 146 inches, per sheet,
M CENLS § PET QUITE tuaarinrrinsrrammrrarisen o iinnis d.oll 25
685, Cross-Section FPaper, Plate I, rulings, 20 x 16
inches, 16 feet to inch, per sheet, 3 cents ) per

GUETE . sur s vas i srrmmranmosasrascasassiians tnasnmnsasnrunrinnes ﬂ--_rl-* A
2627, Continuous Cross-Section Paper, ate H, 20 inches
wide, in rolls of 50 yards, per yard.......ooain Ll LG

2650, Cross-Section Paper, Metric, rulings every two milli-
meters, size of sheet, 60 x 40 centimeters, per
sheet, 20 cents ; per quire. ..o i, ol Au



366 W, & L E GURLEY, FROV, ¥ ¥

¥ L] I L
! | A B BN R
t 1]
1 1
1]
T 7 1 L
Ml i
i N El
1 nl
Hf FHF
M.
Nao. Price,  Pasr.
2631, Continuous Cross-Section Paper, Metric 60 cenii-
meters wide, in rolls of 50 yards, per vardo. ... B30 80,05
The following list of Cross-Section 1":‘|.|||.1rx, Leing ruled,
are much cheaper than those printed from copper plates :
2ah, Ruled Cross-Section Paper, 4 Hpau:c;—'. to inch, 21 % 16
inches, per quine,. . 1.0 ol
i, Ruled Cross-Section P'I'|11.T1 H s-]ﬂc-.s 1.l.'r mch j‘1 x ]lr .
inches, per quire.. 4 i vae 10000 )
HWAY. Ruled Cross Hu.ll-m l"n|s-.1'. 1" q]mu:'th t-:: mr:h
21 % 16 inches, per quirc.. ... RIS 11,1 RO
Haas, Ruled  Cross-Sectom 18 11--_r, ]'.‘ s]mn:-:s tt: in-:h,
21 = B inches, per quire., . P 1 || R -1
2640, Topographical Paper, ruled 1 h]mt-_s to inch, 17 14
ImehE s, PR e i s L i e s s i B0 W20
WERITING-FAFPER, ENVELOPES, ETC,
2600, Commercial Note- Iﬂ|r¢r B x 5 mches, Ii.l'u.r, per
ream, FLK per quice........ eeeee BOLLE FEOLOE
262, Letter-1"aper, 10 x 8 :I|'|<‘]|u I'lnn:,. I'u_r Feam, H .
[T Auire. . : e 20 a3
264, TFoolscap I":1'|u.-r, 'I:.iﬂ 'y H inr_h._- ﬁm:, per renm,
ik T 1 T e e SR e B Lol An0
Ditih, Specitication Paper, 121 x 8 inches, l||'|1.,, |a~.1' r-.n.m,,
F0AMD per quire.. iweasEE S
2668, Type-Writer Taper, 104 x 5 |L1-:|11:.-'., fine pn_r ream,
F1.00 ¢ per quire............ ; A2 06
2T Envelopes, white, 5} x 53 m-_hu.-., qu:, p-q:'r hun-
dbed: s s s 30 14
HiTE |'.:|le|r|1L:-. w |:|!Il|., R ox HT"- :iI'u."heR, ﬁuc, ]'.cr 'hum
dred i e i T o e e e e h 20
Hi7d.  Letter-Pr ng-Hooks, S0 pages, 12 x 10 in.
IR i o i s o o LA e e .28




No.

MTA.

2676,
HTH.
26T

. & L E GURLEY, TROY, AL ¥

Stafford’s Black Writing and  Copying-Ink, quant

ik

bontle. . & eeee SLND
Armnald’s |"-|.I.l|_ |{|:lf_‘k 1.~1||'|'|.||"||_| | 1kr |,||.|1|,|_|_ I_iul,llu_ | 1Ki
Dravid's Carmine Ink, 2 oz, bottle., ]

Letter Conying-Press, Noo &, 15 x 14 ]I'|1f‘|'||.‘| iron
holy, wheel handle..

Printed and !]1|'|||"r:l'|'|hu| Stationery "|.|||| '||! >11m||.|
articles for offiee use fenished at reasenalle rates,

7.

THUME-TACKSs AND HORN CENTERS,

anT

I'ees,

LI

sk,
25R1.
2682,
Mg,
RS
BRI
BAEL.
261,
26592
260
2697,
2700,

2708,
27040,

2707,
2708,

2710,

2680 TO 2690.

Tirass Thumb-Tacks, round head, }-inch diam., per
doz..

Brass ]h_u_nﬂl ]_ru:'Ls. r|||,111|i !1-. |c1, S-inc || |h"|||'| i |1er
idoz.. i b

Brass llmmh 11c'k5, rnuud h-.
doz.-.

E.-::rm'm "‘-Ihl.r i'hum
diam., per dog. -.....

Cerman Nilver Thumls
diam., per doz. . g

German Silver lhuuﬂr |.'11:kl-, rr.-ulul Tead,
diam., per doe........n.

German Silver Thumb-"Tac
b-inch diam,, per doe.

German Silver Thumb-T acks &, rmlnd h-.’hl suptrmn
f-inch diam., per doz.,

Steel  Thumbs- lm.Lﬁ commien, - 1mh dmm |-u:|r
doz., i

Steel Ihumh ]ul_lm cmmnun, l-im_-h a_li-.m:., ]1-_-;
doz..

Steel lhumh 11r_~kg, su|u_rmr,w-|m.hd|'un .|wr doxz.

Thumb-Tack Lifter and l'¥1|ll.:|' Fonife.. G b

Brass Paper-Fasteners, prongs ¢ |1:q'|: per d.frz

Brass Paper- la*vt-:nl.rs, prongs Z-inch, in hox, 1‘u:r
hundred...

:|:|-;'I| 1,|| ., [H, r

r:.ruml h-.'m’l. :,',in-.'h

acls, round head, d-inch

‘Finch

ind heaid, E1l5wri 0T,

I
Horn Center with 'L.reran silver ruu
Handy Paper-Cutter, brass 111nunlerl for cultmg
drawings from the Board e

2708,

COB T B0
20 Rz
a0 i
.28 02
55 02
) 03
70 02
Rl 05
i 02
i b 02
1) 02
40 A2
N A2
il A5
1o A
L6 KU
D S




368 W. & L. E GURLEY, TROV, M N1

CONTINUOUS PROFILE-BOOKS,

These hooks are for field or office purposes, being printed on a tough
thick paper, and mounted wpon a continuous piece of muslin and bound in
hoobe form with flexible moroceo covers, convenient for the pocket.  Fach
pege will contain a profle of three thouzand feet in length, so that each
folia will contain an avernge zection of a road as wsually laid out for con-
struction.  Reilroad and cther engineers will find them very vseful.  The
rulings correspond to our large proble-plates A and B,

Mo, Price, PasT,
2715, Plate A, # x &) inches, profile 12 miles........ooooe S2000 50,15
ZV1G. Plate A, 8 x Od inches, profile 25 miles.......... 5,25 18
2717, Plate A, 8x 5d inches, profile 50 miles..... - 025 .20

Plate A, &x 5} inches, profile 10 miles.......oooeeee U000 .28
Plate B, £ x 43 inches, profile 12 miles e, 300 13
Plate B, § x 4% inches, profile 25 miles oo 325 .15
Flate 15, 8 x 43 inches, profile S0 miles ... 5.25 14
Plate T, % x 43 inches, profile 100 miles w50 .25
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ENGINEERS' BLANK FIELD-BOOKS.

LEATHER BINDING AND ROUNDED CORNERS.

]
1
e

i

o |
i B e B Y 1 1 g
Nn.' Price.  Posr,
2725, Level-Books, Tx4 inches, 80 leaves, per dozan,
L T T e e FO.50 30,05
e
: bi
— |
i |
3 o 1 O
& ] INNEN |‘ !

2728, Transit-Books, Tx 4 inches, 80 leaves, per dozen,

F9.00 5 orsingle. i s i e ol 06
e S e s -

2781, Record-Books, 7 x4 inches, 80 leaves, per dozen,
F5.00; or SINIe.civ e rrarrrr e il Ri)
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BLANK FIELD»-BOORS. — Cowdroesed,

Mo, Prmice,  Post.
2754, Profile Level-Books, 7 x4 inches, 80 leaves, the

righl-l:land,&:ag-: ruled like profile-paper; per

dozen, $7.50; or single....... isiranransenes SO T3  $0.05
2756, Cross=Section Books, 7x4 inches, B0 leaves, ruled
& spaces per inch, per dozen $3.00; or single..... .50 L0

2738,  Cross-Section Books, 7x4 inches, 80 leaves, ruled

11} paces per inch, per dozen, $5.00; or single.. .50 08
2740, Cross-Section Tooks, 8x 7 inches, B0 leaves, ruled

l spaces per inch, per dozen 100005 or single..... 100 b
2742, Cross-Section Books, 817 inches, S0 leaves, ruled

10 spaces per inch, per dozen, $10,00 ; or single.. 100 16

LYONS" TABLES.

2740, :l--r]|"'i:llf'l-‘|1 Tables. A set of tables for ﬁ:l:l:]ing at a glance the true
cubical contents of Excavation and Embankment for all Dases,
and for every variety of Ground and Side Slopes. Dy E. M.

Lyons, C. E.
Sheet No. L. Dase 15 feet, Slopes....oooooe. e Yl
Sheet No. i, Tase 15 feet, Slopes... 1 1wl
Sheet No. 7. Base 15 feet, Slopes.. « 1ol
Sheet Mo, B Dase 16 feet, Slopes.. . diod
Sheet No. 15, Tase 24 feet, Slopes.. o Yol
Sheet No. 16, Dase 24 feet, Slopes.. S PR
Sheet Noo 17, Hase 25 feet, Slopes.. - el
Sheet 1 Dase 26 feet, Slopes il
Sheet Base 28 feet, Slopes, T o 1
Sheet N Baze 2i} feet, Slopes.. 1 ml
Sheet dase 0 feet, Slopes. . w1l
Sheet Base 20 feet, Slopes, . o 1d 101
Sheet No. 24, Bage 82 feet, Slopes.. .1 wl
Shect Noo 24, Hase 82 feel, Slopes.. ]L o 1
R ] R R S 15 cents post, O cents.

The Tables are printed in clear, bold type, on tinted paper, shests
P e il 3 : : L ALEE
s Lii |||-.hn.le-. Fhey may be used by candle-light without injuring the
u].'c-:il;.:hl_. Each sheet is complete in isclf, and embraces all that is
wanted in connection with Base or Slope designated, whether on level or
side-hill cross-section,

oy e

Pables Nos. 1, 2, 2, 4, %, 10, 11, 12, 13, and 14, quoted in our
previcus catalopues, are now out of print,



Nao,
2750,

2752,
2704,
2756,
2758,
2760,

2768,

27T
2771,

2772

2774,
2778,

2741,

2703,

W. & L E GURLEY, TROY, N. V.

LEAD-PENCILS.  (Black Leads )

e,
Faber's Hexagon, Siberian, hest Dirawing, M=, 2 13
to G H, per dogen.. A L
Faber's Hexagon, Dirnwing ,]\m |ln i, '[.!\T I.I.IWLII ]
Faber's Found, Drawing, Nos, L 1o 4, per dozen. . il
Faber's Round, No. 4, small, for Ihawing 1nm
S5E8, PET Liuat.n RE
Taﬁ:rs Found, MNos, .’ 'uul 'i 1'-11|L |u”u.|. 11]1 1'ur
offices, per dozen . L)
Faber's Artists® Pencil, with mov able |-.'u T to i
6 H, each.. e, 20
I':th:rs.":J]:-_n'm IA.:I.I: 5, 1[ lul- || fnl. .'\l'll*-l‘- JLH
cil, 6 in hox, per o, R
These les :d'\ fit the EILIII.:Il ||.;.{-llf ]nl-‘:k.TI'l ]]r 13-
ing-Compasses,
Faber's Siberian Round Pencils, 5 in box, 2 10 o
H, per box .. Rt
F;l.h-e_rs Hulu_rnn R-mmi I’-.rl-.t]-.. Tin !-u\ H L l'r
2 H, perbox. .. i
Faber's Siberian Iu:u.llld I’Lmsl-. ]4]' in |x-*< 4 1=tn
4 H, per box.. LK)
I-"nher-g Siherian lmund Ir.nuls. O i box, ﬁlth
knife and rulber, per box.. . ]
Hardtmuth's Kob-i-noor I-_u-_ll-.. ||n1 roi, ‘-up-.r
fine, H to & H, per dozen... A A =

COLORED PENCILS AND CRAYUONS,

Faber's Round, Fed, Blue, Green and YVellow Pen-

cils, per dozen.--...... oo BLTE

Faber's Found, Wax r.:}un Fencils, 6 in |:-s-\
assarted colors, Jer dasen. .ocaiiiiine

Faber's Round, Wax Crayon i m||-
assorted colors, per dozen..

Faber's Flat Red Chalk Pencils, for :mrkim, stakes,

“m lhr-\

2T9B.
[See page 3723

Pust,
H0.12
Ak
L0

02

S0,05
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Ma. Purcm, PosT,
VU5, Venetinm Crayons, darle red, for marking stakes,
o T F0.50 P15
BT Venetian Crayons, dark blue, for marking stakes,
pet dOZen e e e
797, Hesagon Loumber Crayons, red, bloe or black, per
T TN o, o m e
These crayons are superior quality and do not sail
the hands,

STEEL LETTERING AND WRITING-PENS.

s Gillow's Mapping-Pens, per dozena...nenae, S60E §iLO2
2H0l Gillot's Lithographic Pens, per dozen. . . Hit] A2
280, Gilloat's Crow il Pens, per dogena..oee... A3 2
e, Giillon's Writing-T'ens, Noo 170, per dozen, 10

cenils g =er g KR bEe
SR, Gillats Writing-Tens, No.

CEMEDS TN PIOES. it iars fsnan e e L iadasaniinnaanans
2510, Faleon Writing-1'ens, Na, (45, per doeen, 10 cents ;

1.05 A0

L1 PP

booper dogen, 15
1.40 10
R RN L.
o1 LY Spencerian Wreiting
LPORH. i aa s
2E1L Coanmercial Writing
S50, Tenholders, Black handle, nickel tipy for office wse,
S e ] e R Lol i)

] Ak

Pens, per dozen, 15 cenls; pr

1.25 10

Trens, per dieen, T cents 3 T

Th i

ROUND-WRITING I'ENS, FOR ORNAMENTAL
LETTERING,

2820. 2824

Pens, single pointed, Nos, 1 (o fi, nssorted, per
-Jlam.'l_l... A G e mA R e e S e R e T L . 6012 002
Trens, =ingle proimted, Mos, 1 to 1, assorted, per gross, 1,00 15
Pems, doulile pointed, Nos. 1, 20 and 80, assorted -
per dozen . ... G R S 03
Sample assortment of 5 Pens, per box... i :-'::i -{H-
}':1_'11:I|.u-|<|l.'1.‘- for round- w |'ili|:|g pens; cach.............0. 1) -I'r'_.’
B, Cop ik for L L Inraaliako. 8 08
T 11T, R T | O
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STEEL ERASING-KNIVES AND PENCIL-
SHARPENERS.
Mo, Peice. Post,
2886,  Steel Blade Eraser, Cocon handle C B0 009

2886, Steel Blade Lra-vu.r Ivory handle. 1) NI
2838, steel Eraser, long knife-bLlade, Cocoa handle.. L5l NG
2840,

2840, Faler's New Pencil-Sharpence (supetior] . 220 g
242 Commen Pencil-Sharpencr....... L Ar
2545, Fine Steel Pencil-File, with -'||-= |l1- P o Ar
284, Fine Steel Pencil-LFile, with Tack- !lll, T oAt e ..I _____ 35 RE

ERASING RUEBRBER,

{il o t J‘ﬂ I |
i e
¢ i, 4”” _|.J| 'u.|- HHL”] -uJ-JU-
A A
25501
2860, Faber's Artists’ Rubher, ],:,' x 1 inch, enche e, SOOGS0
2851 Faber's Artists' Rubber, 13 x 1] inches, cach... i A
2854,  Faber's Artists” Rubber, 2 x 13 inches, each........ it A
2856,  Faber's Arlists’ Rubber, 21 x 1} inches, each...o... .25 05
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M, Price. Posr,
2E. Faber's Artists' Robber, black, pure gum, 2x 1§

riehEs e e e AL eaa R e i F0L200 008
8662, Faber's Ink-I ser, 11 %1 inch, each.. i 15 1
2G4, Falber's Ink-Eraser, 23 x 1] inches, P S 20 ARG
28660, Faber's ( mul:mml InL and Tencil = Eraser, 2} x 1

inch, each 14 A2
2807, Faber's Combined Ink and Pencil- Evaser,

inches, each 25 X1

2865, Faber's Typewriters' Rubber, 8} « § inch, each...... a0 2

2870,
2570, Faber s Pointed Rubber, 28 x f inch, each....... il 01
9671, Faber's Pointed Rubber, 37 x % inch, each.......... 12 0

2872,
2872 Davidson's Velvet Kobber, oblong, 1§ <1 inch,
F i | L A o e W e B SR R R A5G A1
2374, Davidson's Yelvel Rubber, ollong, 2} x % inch,
(o ih i bt O e et NG e i G e L T R A2

2870, Dhavidson's W & inch,
1 ] RiE
2RTH, Dhavidson's Velvel Rubber, cllong, 8 % 2] x -['Ju- inch,

L S e S e b R R A R LAl i




l\m

3932.
2884,
SHED,

2RO,
2HO .
2RO,
2504,

2801,

2808,

29010,
Deu)d,
2004,
20004,
2007.

W. & L E GURLEY, TROV, N. V.

Trice.
Satin Finish Rubber, oblong, 21 x 1 inch, cach....., ERIE
Satin Finish Rubhber, oblong, 3 xi inch, each...... .10
Satin Finish Rubber, oblong, 81 x & inch, each...... .13
Satin Finish Kubber, ol ng, B x 1 inch, each...... UG

o TS
2890,

‘r[ulti::!-_\ Fiulilser, u|[1|_||r|rr‘|_|1'|||\. S
Multiplex Ruhber, superior quality, inch, each .15
Multiplex Rubber, ":_11].u.t’ll..-|.‘ s |.'||I,1. nch, cach a5
‘r[ull:;lh:x Kubber, -.ul-u.rlnrulu lity, 21 ~; 1} inches,

2B986.
R]lrsnkt Rubber, for cleaning drawings, 2x 2 x1
'Q]'urmgr_' hubtn.r for cleaning drawings, 4x2x1
BILERE cn nrrna o nih ks b ph e e B oy r K R R i

REUBEER EBANDS.

Fubber Bands, No. 8, x5 inch, per gross. .15

Fubber Bands, No. 20, 13 x } :::-."'h, per gross Mk

Fubber Bands, No. 61, 2 x ] inch, per gross... 10000

Rubber Bands, No, 63, 8 x| inch, per gross. 1.0
1

Eubber Bands, No. 200, 11 sizes assorted, ]’ to &
inches, per box. . rceereenn LD

ITH

I'osy,
=]
2
A
04

A2
A2
MR

A

Ak
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HIGGINS' DREAWING-BOARD AND LIBRARY

HNo.

HMila.
145,
215
2015,

2014

M),

201,

MUCILAGE.
Price.
Dirawing-Board Mucilage, fine quality, S-ounce jar., $0L15
Drrawing-Board Mucilage, fine quality, G-ounce jar.. .25
Irrawing-loard Mucilage, fine quality, 14-ounce jar .50

Tauwrine Mucilage, fine quality, 2-ounce bottle with

brush ..o s a1
Taurine Mucilage, fine quality, 4-ounce battle with

i e T iy o g 20
Taurine Mucilage, fine quality, pint bottle without

Bl st b e A s Lol
Tawrine Mucilage, fine quality, quart bottle withost

[ i) [ | e S oG e e SR R Lo Bl
Thedo-Mounter, fine quality, S-ounce jar oo 10

Fhoto-Mounter, fine quality, G-ounce jar ... 20

PosT,
H014
Bl
R}
L0
15
AN

14
20




-3
g
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HIGGINS' AMERICAN LIQUID DREAWING-INKS,

No. I'mica
2026, Waterproof Black Ink, small Bottle. v, 30025
2026, Waterproof Dilack InL H-oz, bodtle s heeieis  AAN
2928, General Black Ink [not waterproof |, sl Bt vor s .25
2929, General Black Tnk {not waterproof ), S-oe bottlee.oo., 200
Mo, Proce. New, Price.

2ua0.  Warerproof Carmine.. S0.25 Waterproof Vielel ... 025

2931, Waterproof Scarlet.... 25 Waterproof Uircen..... 29
g3, ‘I."l."alcrpn:u'rf YVermilion a5 ‘l.'l.'::|_1_|_-|'|r:r|;.:|!' Yellow ... 25
2433, Waterprool Blue....... 25 Waterprool Brown..... 25
a4 W aterproof I|1dr|;;0 25 Woaterprool Clrange . 25
2042, Water| |'r:rl..l|rf ]Ilh1 "Ll:l.} of the 1|:nu_ cu'lnrn. per large (S-ae ]
bottle. . I L2

Postage on the above inks, 7 cents each small bottle, and 30 cents
each 8.0z bottle,

WINSOR & NEWTON'S WATER-COLOR LIQUIDS,

IN GLARS BOTTILES.

Mo, Pewcrn Mo Pince.
2045, Indian Ink, Black... $0.50 | 295, Silver Tnke..ooooo. LB
2046, Chinese White........ .30 5 Gold Tnke.ooooo, 5D
MIAT. Carmine ..oooieoio. Ll Indelilde Brown . ... LN
048, Sepin. oo Ll 20958, Frout's Brown ..., )
S044.  Prussinn Blue......... ) 2004, Extrmet of (s Giall. )

Foslage on the alwve inks, § cents each Tosttle.

MISCELLANEOUS LIQUID DEAWING-INES.

Ne. Price, Post.
2956,  Bourgeois Black India Ink, per botfe. oo §R2ZS SO
2957,  Photo-Drawing Ink, Diead Black, per bottle oo, 210 i
2958, Fox of Indelible Drawing-Inks, six bottles ( Bloe,

Brown, Carmine, Green, Scarlet, ‘i'cl]ow%, per

{17 . R SN e e T P e 1.5} A6
2959, Winsor & Newton's Waterproof Drawing-Inks

{Black, DPrown, Carming, Emerald Green, In-

digo, YVermilion, Yellow ), per battle oo, I Rt

(=
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CHINESE INDIA INK FOR GENERAL DRAWING,

2968,

Wen Pairr.  Posr.
2960, Oval, Black, Lion Head, 8] inches, per cake....... BU.H5 B0
2963, Round, Black, Lion Head, 2} inches, per cake...... 5 02
@063, Keund, Black, Lion Head, 4} inches, per cake..... 35 4

2065, Hexagon, Black, Lion Head, 8 x § inch, per cake. .50 03
06T, Square, Black, Super Super, #x 31 inch, per cake.... .50 03
2UG8.  Square, Black, Super Super, 8§ x & inch, per cake... 1.00 .12
2070, Oblong, Black, Double Diragon, fine, 8§ x4 inch,
P R o i danis swirTen it b e sh i s e s nne 0D 12
2071, Oblong, Dead Black, for Photo-Drawing, #hxd
LOCh oG o it e T S 1.4 A2

20973 Oblong, Red Ink, fine, 2% inches, per cake......... 75 08
T3 Oblang, Blue Ink, fine, 2% inches, per coke, ... 7o ik
2074, Oblong, Yellow Ink, fine, 2§ inches, per cake....... T4 03

JAPANESE INDIA INE.

For drawings in which the ink-lines are washed in applying colors,

2980,

Ha, Peice.  Pust.
2880, Oblong, black, fine quality, 33 inches, small cake... ELOp 0012
2042, Oblong, black, fine quality, 2% inches, medium cake 2,00 13
2084, Oblong, black, fine quality, 33 inches, large cake... #.00 Jd4
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WINSOR & NEWTON'S WATER-COLORS.

MUIST IN CHIKA DANS, OR AR Ooboks 1IN CAK S,

{The makat coloes are usually preferre], s they do st wissie By criwmbling. i

guﬁ?" CoLouA
R Plecy
sE

Harr Pan.
HNa,
20l Whole, each, 20 cts ; Half, cach, 15 ¢ls.

1. Antwerp Blue, #14, Dieagon's Do, | My, Dilive Green,
%, Histre, 15. Emerald Green, L. wange Chros,
4. Blue Black, ifi. Flake White. Fayne's Gray.
* 4. British Ink. 17. Gamboge, Prussian Mue.
* , Branze, 15 Haooker's Green Ho L. Fruszian Greens,
6. Brown Ochre. 19, Haooker's Gireen Ho. 2 Faw Sienna.
7. Brown Pink. . Inadian Red, Eaw Umber,
E. Burnt Sienna, o, Indigo. 57, Boman Ochre.
%, Burmt Umber. 22, lalian Pink, 4. Rap tireen.
014, Charceal Gray, 3. Ivory Hlack. . Terre Verte,
1k Chinese White. 2y, King's Yellow, M. Vandyke Brown,
45, Chrome Lemon, #5. Lamp Black. 41, Yenetian Red.
11, Chrama Yallow, 3i;, Light Red. 42, Vermilivn.
12, Cologne Earth. 27, Waples Vellow, | 4. Yellow Lake.
48 Constans White, 2z, Meutral Tint, |, Vellow Ciches,
Lk Dheep Chrome, 25, New Blue, |
2042, Whole, each, 45 c1s.; Hall, each, 25 ets
*15 Black Lead. an, Bars Yellow, 51. Feuben's Madder.
46, Brown badder. Sl Meuwral Orange 5, Scarlet Lake,
47. Cerulean Blue, 2. Orange Vermilion, 56, Scarder Vermilion,
44, Crimson Lake. 5 Purple Lake 57, Sepia.
&0 Indian Yellow, 53, Roman Sepka, 58, Warm Sepia,
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Mo

ph, Whole, each, 65 os.; Half, each, 55 s
W7, Cadminm Ceange, 72, French Blue, T4, Green Oxide of
G4, Cadminm Yellow, 75, Indian Purple. Chromiom.

Pale, Ti. Tmense Flee, 6. Permanent Masve,
%, Cadomiem ¥ellow. 61, Lemen Vellow, 4% Permanent Viaobet,
ar, Cabalt Bl 77. hlars Orange, T, Pure Scarlet
I

7. Cobalt Uireen, ik, Vicler Carmine,

G, Whole, each, 90 cts.; 1alf, each, 40 cls.

5. Aureolin, 7L Field's Orange-Ver- | 82, Purple Madder,

. Aurora Yellow | milion, | 8l Rose Madder,

i, Burnt Carmine. &1, Madder Carmine, i Searlet Madder.

TIh. Carmine, 75, Pink Maddes, wi. Yellow Carmine,
| k. Prinrose Aurealin,

s, Whole, each, 31,405 Half, each, 70 cts.
&5, Sk, | Bl Ultramarine Ash, |
Colors marked * are not made in pans.

Pastage on water colors, 1 cent each

The fellowing colors are generally used by Architects and Civil and
Mechanical Engineers:

Tt Umber to represent carth.
Burmt Stenne to represent wood.
Light Red to represent briclk,
Sepia nnd YVellow Clchre to represent stone.
Prussian Blue (o represent wronght iron.
Trayne’s Giray to represcnt cast ivon.
Ciamboge o represent brass,
Giamboge and Cammine to represent copper.
Frossian Blue and Carmine to represent steel,

I

Tapography the follawing colors are generally used :
Hooker's Green Mo, 2 to represent grass,

arnt Sienna to represent cultivated groand.
Furnt Sienna and Hooker' s Green to represent uncultivated ground,
Indiga and Hooler's Green to represent swamp.
Gambage and [Tooker's Green to represent Lrees,
Yellow Ochre to represent ronds and streets,
Indigo to represent water,
Carmine to represent buildings, bridges and masonry,
Sepia o represent hills,
Sepia to represent shade lines and shadows.
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3000. 3010,

WINSOR & NEWTON'S WATER-COLORS,

IN POLISHED MAHUWGARY Imsx, WITH I0a0K ANMD KEYV, AN DEAWER,

FAINT-3TONE, WATER-GLASS, INDIA INEKE,

Mo
SR,
F002,
SO0,
SU06,

0140,
aonl.

3014

S005.
2006,
2017,

Peice
Complete Box, with 12 colors, whale cakes........... S UHE
Complete Box, with 18 colors, whole cakes. . 1350
Complete Box, with 12 colurs, hall cakes. v BRI
Coml'.h_'lc Biox, with 18 colors, half cakes oo, 7.75

EMPTY JAPANNED TIN COLOR-BOXES.

Japanned Box, to hold 6 whale or 12 halfl pans. ... E ]
Japanned Box, to hold & whole or 18 half pans.... LK}
'}npanned Box, to hald 12 whole or 24 half pans.... 1,15
Japanned Box, to hold 18 whele or 86 half pans....  1.40

EMPTY WOOD SLIDE-LID COLOR-BOXES.

Color-Box to hold 6 whole or hall cakes.....oo.. 3040
Color-Box to hold 12 whole or halfl cakes. i ]
Color-Box to hold 18 whole or half cakes, ............ Gl

BRITSHES ANIF a0 LiR S,

PisT,
1,000
1.15
il
Aidh

23

Sk 1
ARE
A2
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WATER-COLOR BRUSHES.

N,
a2, Camel Mair in uills

Mo, 1. | 3. 4. 5 s, T &, FPust.
Fach, #0053 05 .0 06 08 .08 .10 .10 20.01
025 Ned Salle in Quills

Mo, 1. & LS 4. il i, 7. 8, PosTt.
Fach, 010 .12 .15 .20 2% 43 40 .60 #.41

o
m
o
.m
siest, Camel Hair in Tin, with handle
Mo, 1, 2, a3, 4 H i, FPuasT,
Each, $0.10 L 12 L 15 15 2002

MIED

Hesd =malile, in Allata, with handle :

Mol 2 8 4 & 6 T 1% 14 Posr,
Each, $0.200 25 55 45 .65 .65 .75 100 130 50,02 to 50,10

A040.
M0 Camel Hair Sky or Wash Brush, in Tin, with ITandle :
Na, b 1 I 3 4 i

Each, $0.18 20 35 .85 45 §0.02
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2045,
046, Camel Hair Wash Lirushes in Tin, with two points :
No, 0, 1. a2 3 PusT,
Each, §$0.35 0 Ll i Bir

WATER-GLASSES, INK AND COLOR-SLABS,

3050,

Mo, Price,  Posr.
B000,  Artist's Water-Gloss, 23 inches, each. oo §0L 15 008
3051, Arlist's Water-Uilass, 2% inches, each......o..oooooine, a0 i i)
354, Ink or Color-=lab, 23 x 1§ inches, each...ooereeine. (10 K
3055, Ink or Color-Slab, 33 x 2} inches, each,viiniiiiinn,. 18 A7
4056, Ink or Color-Slab, 4 x 2} inches, each......ooonn (25 10
3057,  Ink or Colar-Slals, 4} x ‘_'.'_? inches, each.ccooiemiiiinin LA i

15
aldih,  Slate Ink-Slab, 33 x 8§ inches, with glass cover, each 35 N )
067, Opal Glass Ink-Saucer, with cover, d}-inch, sach... M 15

PATENT INK-3LAL.

3070

2070, Patent Ink-Slab, China, with cover, 41 x 17 inches,

T | R PR R R S Pt S e e et - LU TR | B
3071, Fatent Ink-Slab, China, with cover, -rl_} x:ﬂ} inches,

e R e R S R TR R R 40 1t
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COLOR-SAUCERS.

3075,

A07h, Nest of 5 Saucers and a cover, E"- inches, per nest...
076, Nest of 5 =avucers and a cover, 27 inches, per nest...
077, Nest of 5 Saucers and a cover, 8} inches, per ne:
4078, Mest of & Sancers and o cover, Ji‘

BRASS STENCILS. ALPHARETS AND FIGURES

MNa. Huight of Lutgrs .., § in, #in, kin, fim,

At Stencil-Alphabet....., Sl 5115 F1.80 1,60
A1, Stencil-Alphabet...... LHES 200 2,15 250
et Stencil-Alphabet...... 4 415 3 46D
g Stencil-Alphabet,..... L8G 2ad 206 250

;|n¢he5, per nest...

A st of Fizures toe match any of these Alphabets will cost one-thind

the |Lri1;q of the swme style and size of Alphabet,

Postage on each Alphabet. ..., e
l‘u-.wr-. an each set of Figures, h-(ﬁ
Postage on cach set of Figures, No, a1,

BRASS STENCIL-PLATES,

smu:l 3 I Uu..

Price.
170 North Point, Toll SIBe. .. coociciias sanwrasenmrasnndrmessnaran S5
3111, MNorth Point, Tull siee i 5
A11Y, North Point, Tull size Nl
3116, Ornamental Corner, Tall 8128 e oors veranees 1.1
116G, Ornamental Corner, full size, o il
B L I T T o L . .25
$121.  Dasher, Tull size... L25
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A Steneil = Brush 3 furnished with each Alphabet or set of Figures

without extra charge.
L'z thick India ink for marking.

Cher styles and sizes of Alphabets, Figures and Stencil=Plates made

to order.
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No.
1.
3152,

3154,

160,
alnl,
alnd.
alGa.
AL,
3164,

170,

W ot L. £ GUREEY, TROY, ¥. I

COMMON POCKET-COMPASSES,

3160.
Pricm.
Mahogany case, stop 1o needle, 2 inches square...... E20M0
Mahogany case, stop to needle, 3 inches square...... 2, )
Govermment pattern, mahogany case, o inches
square, rased ring, superior needle with stop,
Gurley; Maker v it o it riaenais 400
Brass, vownd, walch pattern, :<I,|:n||I agate center, 11
inches diameter. . = e e e B5

Brass, rownd, w Ll\_!l. |a.|1_|,u|| st-.'||-. agate center, 2
inelies diamerlEr. oo e nan R
Tirass, round, au
with cover..
Drass, roumd, stop,
with cover.. Rer Gl e
Brasa, roomd, -I-::-p |.|_r'|l,|,, 1_{1]1-_1',
“II.]:I cover, |superior).
Brass, round, watch paltern, stop, agate cenler
inches diameter, with hinged cover....ooviinen
Lirass, round, watch pattern, stop, agate conter, 2
inches diamcter, with hinged cover.................. 1.50

Fosr.
§0.12
s
.15

04

18



Mo, Frice, P,
3175, Pocket-Compags, 1} inches diameter, hunting-case,

spring catch, stop to needle in joint of cover, aml

bar needle with agate center............... . 58060 80,12
3176, Pntl-crt-t.'omms.q, 2 inches diameter, hunting-case,

Epring catch, stop to needle i joint of cover, and

bar needle with agate center.....o..ooocoiieinene, 5D A2

3178, Pocket-Compass, 1§ inches diameter, watch pattern,
gilt, stem stop, bar needle.....ooovciiiiini.

8179, Pocket-Compass, 2} inches diameter, waich
g‘ilt, stem stop, bar needle. .. iireiintiriernasaransinee B0 - b

400 12




ags Bo& L E GURLEY, TROY, M. Y.

M, Price Posr,
3182, Iocket-Compass, 2% inches diameter, with cover

folding sights, bar needle with agate center and T

sop to needle in joint of sight. e, 35,25 3014
al83,  Ioecket-Compass, 3L inches diameter, with cover,

folding sights, bar needle with agate center and R

stop to needle in joint of sight .. 6,25 16

3186. As Clinometer.

3186, Clinumeter Compass, 24 inches diameter, graduated

to one degree, bar needle with agate center and

stop, pivated sights to swing over compass-face,

cover and MOoFOCCe CASE. cimmrii s aan 7.20 i
2187, Clinometer Compass, 3 inches diameter, graduated

to one degree, bar needle with agate center and

stop, pivoted Sig]liﬁ, cover and morooea case. ..., B0 A8
8158, Pocket-Uompass, 3§ inches diameter, heavy brmss
case fand cover, :-'::3 -inch neeldle with agate center
and stop, superior, Gurley, maker o..vnnnnn.,, G 20

3192, Pocket-Comypass, 1§ inches diameter, watch pattern,
stem stop, Singer's patent pearl dial e, 5BS S
#1d Geological Compass, 23 inches, with pendulum, for
ascertaining the angle of dip in rocks .cocvverinnine 4,25 A3
T il o [
A1t Gilt Charm Compasses to hoang Puice. Posr.

to watch guard, oo SL25 0 32000 30,02 10 20,10
S200,  Tocket-Compoas, watch pattern, 28 inches diameter,
hunting-case, mised ring, agate center, stop o
needle, foliling sighis, AT SR 13 15




e L GURLEY, FROY, A K anl

Iiencw I
Pocket Alt-Azimuth, with Telescope, for tavelers
and military surveyors, Altitwdes, azimuths, com-
pass Learings, clinometer degrees and levels are
all ohtained Ly this instrument,  Siee Gl x 2} 1}
inches, N COSE, oomancinn it e eie ey DRO0 30,400

PRISMATIC COMPASSES.

[ e
T
WA
3226.
Ho. Price,  Post,
aouh,  Prismatic Compass, 21 inches diameter, hunting-

cose = can he used as an ordinary compass without

opening the cover, anil a prismatic compazs by

raising the cover, glazed with o stout glass, on

which is etched a line for the sight.  With folding

prism and floating card dial with stop..... 3
gaag. Prismatic Compass, 3§ inches disuneter,

ing metal dial, azmuth glasses, folding  prism,

folding sight with hinged mirror, ball-joint and

staff socket, in moracon case, o R e iers 2160 26
2937, Prismatic Compass, & inches diameter, with flaating

card dial graduated to § degrees, folding prizm

and folding sight, with metal cover, in leather

sling case i wes aana wan g e L . 1]
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PRISMATIC COMPASSES. —Cowdinaed.

A228.
No, Price,

2228, Prismatic Compass, 8 inches diameter, with foating

metal dial divided to § degrees, agate center with

stop, folding prism and folding sight, with metal

cover | not shown in cut), in leather sling case. .. 318,06
adan, Prismatic Compass, Barker's Patent, 2§-inch floating

dial, agate center with stop, mounted beneath 2§-

inch pendulum dial, graduated for altitudes 07 (o

1807 also graduated 0F (o 90° Loth ways as clin:

ometer and with scale of rise or fall in inches per

yard; folding prism and hair sight, metal caze

anid cover, in leather sling case | 2700
#2a2.  Prismalic Compass, 8 inches c]l'um.i-."l \J.Lth mr:lal

diel graduated to b degrees, agate center with

stop, folding prism, azimuth glasses, folding sight

with hinged and sliding mirvor, in leather sling

Fost

b, B

=]
=



W. & L E GURLEY, TROY, N 1.

SEXTANTS.

Na. Price,
A4, Packet Sextant graduated to ) degrees, with vernier

o 1 minute, lelescope, two neutral glasses, mag-

nifier, tangent screw, et Inometal box & inches

diameter, and in MOTOCCO €A52. e s enn . B2, D)
3240, Sextant of gun-metal, 44 inches radios, are of 150°

graduated an silver to 15 minutes with vernier to

13 seconds, clamp and tangent aml magniber,

one terrestrial telescope, one celestial telescope,

one sight-tube, six neutral glasses, two mirmors,

in mahogany BoX. oo i, DOLUD
3247, Sextant of gun-metal, GF inches radius, are of 1002

graduated on silver to 10 minutes with vernier Lo

100 zeconds, clamp and tangent and magnifier,

two celestial telescopes, one tervestrial telescope,

ane sight-tube, seven neutral glasses, two mirrors, *
e SO0

301

3248,

4248,  Sextant of gun-metal, superior, 7 inches radius, arc
of 13° graduated on silver to 10 minutes with
vernier to 10 seconds, clamp and tangent and
magnifier, two celestial telescopes, one terrestrial
telescope, one sight-tube, seven neutral glasses,
two mirrers, in mahogany box. .o HHLIED



92

W, & L E GURLEY, TROY, N. V.

ARTIFICIAL HORIZONS, ANGLE- ]‘hIlRR{'iRS AND
PRISMS, SURVEYORS CROSS-STAFF

M.

B2E0,

3252,

250,
a200,
3263,
3950,

BG,

3267,

Artificial Haorizon, with Wack glass plane mounted
in bLrass frame, with three leveling-gerews, and
sensilive level-vial.  All in mahogany box........ SI0.00  &0.30

Mercurial Horizon, iron trough, iron botle with
screw stopper and funnel l.-tp glazed metal roof.
ANl in mahogany bos. . uale e PUSE R

F HEADS.
Price.

. 87.60

32E6. J260. 3265,

Angle-Mireor, with small plummet, for angles of @0
deprees.  The handle can be detached  and
stored in frame of instrument,  Size, 2} x2x1j
inches, in morocos case,

Angle-Mirvor, lmlnm for mup,l-.% 1:-!’ 'Kl“', N MoTeCeo
CARE . i

Rec l..mguhr l'rmn or ank]-.s of ‘IIJ"‘ 3‘.. x ]I k3 15;
inches, in morscoo case,

Thouble Prism, to take :mgl-.s of 90° and 45°
r|1-::-r!||._|1c| Case .

Surveyor's  Cross- 'HI!"LH' ||L:‘.ll.| l'l.:-l.‘ -1 :D :llill “H‘:'
:lsl___h.-i Chetagonal, ":! inches long.  Wilh stail
BRI & ks s s v n R BE A REA TR R R L e TS EES hERE r e v e

Surveyar's Cross-Slaff Head, for 407 and 9062
angles.  Oetagonal, 3 inches long.  With magnetic
compass, 1]-inch needle, and with stafl socket ...

Surveyor's  Cross-Stafl Head, for 4567 and 0°

angles.  Wound, 2§ inches long,  With vertical
axis graduated e 1“ 1t|-l vernier o 3 ominutes,
With magnetic |,u||1| ngs, 2leinch needle, and with
sall socket . S

o

: w.{m

-1
&

Post.

a0

i

]
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PEDOMETERS, PASSOMETERS AND TALLY-
REGISTER.

Mo, y " Price. PosT,
270, Pedometer, watch form.  One dial registers distance
walked up to 132 miles by each } mile...........o0 5470 Sk 12
72.  Pedometer, watch form.  Twao dials register distance
walleed up to 60 miles by each 80 yarda. ... A0 w12
2270, Passometer, watch form,  Three dials register each
step up to S0, M0 stips o i e R
3276,  Passometer, same as No, 3275, but with stem attach-
ment to set the pointers to zemo at willoo....

T 8 o

AR 1%

I2A0, | e g L}
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No. Price.  PosT.

280,  Tally-Register, for surveyors and others ; useful in
chaining, for counting persons, cattle, coal, wheat,
ele. Registers to 1,00 and can be set to zero at will, $2,560 $0.156

CLINOMETERS,

a284. Clinometer or Slope-Level | Gurley, maker), T
) inches long, arc to whaole degress, in wood case... 5.00 .40

2286, Clinometer or Slope-Level (Gurley, maker), 18

inches long, with vernier to B minutes,in wood case, 15.00

(See page 395.)
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Moo ; . Frice. I*
G268, Clinometer or Slope-Level [ Gurley, maker), 6
inches long, are to whole degrees, twa levels,

sights and staff mountings, in wool case.. - EE R T TR

3290.
42M).  Boxwood Clinometer, 12-inch, folding to f-in.,
with two levels, compass, inclination scale, and
5|g]:!s in leather case....o..oooo... 55 ben s ot asea s G
The inclination scale gives the value of any
angle, The angle, azcertained from the graduated
are, refers to that degree in the column marked
“angle,”” and another column gives the rise or fall
in any given distance.

3292,
8202, Clinometer or Slope-Level, brass frame, 4-in. square,
arc to whole degrees and vernier to & minutes.
The design renders the measurement of the inclina-
tion of the under side of a plane available, as
any of the four edges may be vsed ; in wood case. 1L

Al



EHIE W, & L E GIIRLEY, TROV, N Y
ANEROIDY BAROMETERS.

FUR ASUERTAINING HEMGHTS, DIFFEREXCES F LEVEL AND METEORO—

LAKICAT, CHANGES, AMPFROACIL OF STORMS, ETC

Mountain Anecroid DBarometers, compensated for temperature, with

brasa cases and silvered dials, in morocen cases,

Nao. Price.  Post.
aal, Pockel Aneroid, 2 inches diameter, altitude scale (o

a,0000 feet, Ly 1,'.||,,h 1 feet.ccuicianinciie s JH18.000 80,20

annl,  Pocket Averobd, 2 inches diameter, .|1I|l1||||., ;3.|_'|Il_ I,:r

G0 feet, by l.:ll.h. PR O R e TR T Fr Y 1] 0
titwde scale 1o

402, Tocket Anercid, 2 inches diameter,
T O feet, by cach S0 oot iressaeae 18000 LY
L)
i
i
e
i
B L
3303.
3300, Pecket Aneroid, 23 inches diameter, altitude seale
to VR feet, by cach S0 fect, with thermaom-
eter, and opposite side with pocket-compass.,. ... 2740 LA
i, Pocket Anercid, 23 inches diameter, altitude scale
Loy TG 0K foet, Ty cach 8 fect, with thermom-
200 Bl

eler, and apposite side with pocketcompass...



Mo,
HEALIN

g2,
HEIES
3514,
3518,
5322,
G524,

820,

G,

3892,

Gdi,

febid

Ay,

W. & L E GURLEY, TROY, N ¥V

Pocket Aneroid, 2} inches dinmeter, altitude scale
tos A, (MK feet, |:.l].' eacl 10 feet. ..
]_’u-('kl:[ Anerobd, i_rg inches dismeter, altitele seale
O,MH) feet, |’_'r' cach 20 feet.
IML:L Ameroid, 24 inches d
te 10,0000 feet, by cach 50 fect,
Pocket Anercid, 27 inches diamcter, altitude scale
to 16,000 feet, by cach &0 feet...o.oooo.....
Tocket ﬂn-:mi.tl, 1;'% inches divmeter, altitude scale
to 20,000 feet, by each MY feet i
TI'eciiet Anercid, 23 inches diamcter, altitude scale
to LOVOUE fect, by each 80 feet, and thermometer..
Pocket Anecroid, :!:f inches dinmeter, altitude scale
to 16,000 feet, by each 50 fuet, and thermometer,.
FPocket Metric Aneraid, 2} inches diameter, altitnde
scale to 1,0 meters, reading to 5 metors, and
pressure scale reading to & millimeter .o
Pocket bletric Aneroid, ﬁﬂ'- inclies diameter, altitude
scale (o 8, (MK} meters, reuding to M meters, and
pressnre scale reading to 1 millimeter .o,
Pocket betric Aneroid, 23 inches diameter, altitude
scale o 3,000 meters, reading to 20 meters, and
pressure scale reading to 2 millimeters ..
Plain Aneraid, no altitude scale, & inches diameter,
with thermometer and open face to show mech-
anism, for parlor use.......
Plain .-‘nh:rf.-icf, no altitude scale, G} inches diameter,
and with two thermometers reading to scales of
Fahrenheit, Reaumur and Celsius, and open face
to show mechanism, for parlor vee....n
Self-Kecording Aneroid Barometer, with attached
thermometer.  In mahogany case with glass front,
This barometer is used by the U. 5 Weather
Biureaun, and is simple in construction and accurate
in itz worle,  The cylinder malkes a complete revo-
lution in seven dayvs, and thus each diagram gives a
barometric record for one week.

More.—The graduated spaces on the altimde scales of
Barometers Nos, 380 bo 5532 can Do subdivided by the eye or
'IUE' using o magnifier and thus obiain a closer reading than

virrtised,

'ln.r. altitude scale

Pricu.

A LRV

15,00
110, (W
200, (M)
HEA L
22,00
23,00

15,000

14O

20, (i)

145,00

1500

S}, Wy

397
PuosT,

Ri145

1.00
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SURVEYING AND MINING ANEROIDS.

PRONSED CASES, SILVERED DIALS WITH REVOLVING MAGNIFIER. COM-
PENSATED FOR TEMPERATURE, 1% LEATHER SLING CASES

Mo, Price.  Posy.
Sa60,  Surveying Anercid, 3 inches diameter, altitude m:sﬂe

to 6,000 [eet, by each 200 feet and l-y vernier to 2
SHELO0 H0.40

Sunt, Surveying Anerob 3 inches dm:rltu:r, ‘-'-Itn “altitude

q..:qf.r_ to 10O fect by each S0 feet and by vernier

B0 T LR s s o il inn e W w8 Waim 3 W m b iR 45,00 LA
a365, Mining g\,ﬂl;‘[l,lli] £ inches diameter, amranged to

register 2,000 feet below sea-level to 4,000 feet

alwove by cach 20 feet and by vernier to 2 feet..... 42,00 A0
S0, Surveving Anecroid, B inches diameter, with altitude

seale to O, (00 fect by each 1) feet and by vernier

to 1 fot .. 1, (K ]
A8 Surveying J‘knemld 5 inches -:Inm::l.l.r.. with altitude

scale to 10,00} et by each 20 fect and by vernier

[ [ S G2.00) LS
dand.  Surveying ‘|.|1tr\|:-!-:l 5 inches fl:ll:m*l:er with altitude

scale to 15, (0MF I'::::t by each 20 feet and by vernier

to 2 feet .. . B4 L)
3060, Surveving 'Lm:r-:ud i mch-:s dmml.le:r, Wi ll:h aihturln

scale to 20,0041 feet by each G0 feet and by vernier

T L e TP 5706} SR

The Surveying and Mining Aneroid has been constructed especially
for the use of Surveyors and Engineers, for ascertaining slight variations
in gradients, levels, ete,, and from its extreme sensitiveness will be found
of considerable utility in Mining and Surveying work generally.

The Vernier Scale is moved by rack and pinion, and a reading-glass
which rotates on the outer circumference of the instrument facilitates the
reading of minute quantities.

A Treatise on the Aneroid Darcmeter ; its construction and vse,  Tllus-
trated. A cents,

Aneroid Barometers in Aluminum cases cost extra, as follows ;

Barometers Wos, 3300 to 8802, il in Aluminum cascs, extra
Barometers Waos. 3006 to 3305, il in Aluminum cases, exira..
Barometers Naos, 2310 (o 33482, if in Aluminum cases, extra...
Barometers Mos. 83050010 3355, il in Aluminum cases, extra...
Barometers Nos, 83060 w0 3864, if in Aluminum cases, extra
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TO USE THE ANEROID, WITH ALTITUDIL
SCALE.
Find the height in feet an fiest station aod sultract this feom the heigli

in feet at second station.  If the mean femperature is greater or leas than
0= Fo, apply correction for temperature as Derealter given,

Example

Anercid at Station A, 1804 feet.  Thermometer, G002,
Aneroid at Station B, 800 feet.  Thermometer, 709,

The approximate height is 1,000 feet.  The sum of the temperatures is
LA, A corvection of + 20 is therefore applied.  This is 200 feet,
The difference of elevation is therefore 1,000 = 3 = 1,020 feet.

TO FIND THE RELATIVE HEIGHT OF TwWO
GIVEN PLACES.
Take a reading of the Anernid at fivst station ; subtract from this the

reading at second station.  ‘The product multiplied by % will give the
difference of aliitude in feet thus

First Station, 30,20 ; Second Station, 20090 5 50020 — 20,90 = 21 ;
1 x W00 (o 21 x UY) = 189 feet = difference of altilude.

This under ordinary pressures and with a temperature about H1° F,
will give pood results.  1f the temperature is over 70% F. multiply by 10,
The table prepared by Mr. Symons is more strictly accurate :

Meas Teseematvre. | 8P | 4° | w9 | o | WP | ae
Mean pressures, 27 inches..| 9.7 | @4 | W1 | loud [T T05 | 18"
Mean pressures, 25 inches... .3 ) 9.8 | lowg | o2 | 14
Mean pressures, 249 inc'hcs...| 0.0 9.2 b4 Lh i WH 1
Mean pressures, 40 inches...| 5.7 &% w1 hE 1 ouh ) LT

Foughly speaking, the barometer falls one inch for every W feet of
ascent ; or at mean atmospheric pressure in this latitude,

Above gea-level 917 feet, the barometer falls................... Linch,

Above sea-level 1866 feet, the barometer falls............ 2 inches
Above sea-level 2830 feet, the barometer falls.. 3 inches.
Abave sea-level 3530 feet, the barometer falls, . .. 4 inches.
Above sen-level 4861 feet, the barometer falls.. oo oo Binches.

LS
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ANEMOMETERS.
FOR MEASURING THE PRESSURE AND VELOCUTY OF CURRENTS OF AIR IN
CUAL MINES, AND VENTILATURS, FLUES, ETC., OF I'URLIC BOILINNGS.

B’ s. 7 — For registering (e velocity of currents of air in mines,
tummels, ete., by means of a light fan, the revolutions of which are
recorcded onoaoddial in the eenter of the instrument.

This instroment placed in the passage of o mine registers automatically
the rate ot which the sir iz traveling through i, and a simple observation
will dletect any slackening of the corrent arising from obstruction of the
ways, or want of attention at the ventilating furmace, or fan-wheel,

3380,

I
adsll Birom's Ancmometer, 3 inches dismeter, reading to

Lk feet, with disconnector, in swroceo case, . S100000 20,30
dded,  Dieam’s Anemometer, 4 inches diameter, reading to

LRI feet, with disconnector, in wood case.,.,.... 19,00 A0
384, Birmm's Anemometer, hes diameter, reading to

LRI Feet, with disconnector, in wood case...... N (W) L
S0, Dewm's Anemometer, G inches diameter, reading to

TOLEHKD e, witly disconmector, 11 wood casc.... 22,00 L)

Frice, Tost




. & L E GURLEY, TROV, N ¥. 401

M, . Muice Post
Sa88, Diram's Ancmometer, O inclies diameter, reading liv
L Onh (W00 fieer, with disconnector, in wood case S80,000 80,60

Pocket Size, (2 fneclier dvamercr—Is made in
the form of & wateh—ihe top and hottom of the case,
when opened, form a base for the instroment, a
check-spring passing through the pendant acis as a
stop Lo the movement, on being pressed by the hnger
at the expiration of the tme necessary to make the ol-
servation.  The movement is jeweled at four points.
The outer circle of divisions on the dial records by
single feet up to one hondred ;. the smaller dial con-
tinues the enumeration up o one thousanl feel,

3390, Biram's Anemomeler, walch pottern, hunting-case,
very sensitive, reading to 100 feet ooy, SGL00 AR

HOW To UsE THE ANEMOMETER.

The Anemometer consists of a series of vanes, which revolve with (he
action of the air-current, the number of revolutions, or numbers proper-
timed 1o the revolutions, being registered Ty a pointer on the fce of adial,
forming part of the instrument isell.  An oleerver has only to record the
position of the several indices at the fist observation | by writing the lower
of the two figures on the respective circles, between which the index
points, in their rmp-:r arder ), and deduct the amount from their position
at the second obscrvation, to ascertain the velocity of the air which has
passed in the interval.  This multiplied by the area in feet of the passage,
where the instrument is placed will show the number of cubic feet which
has possed during the same periol.

Thus, suppose the observation of one minute gives :

Second reading.... e e 5aG
First reading....... s a5
dink
A COFYECUIEN, BLY ivssrnnesmsnns fros spywnsstbssmsmesans aa s ai
i

Size of passage in feet, 10 x O x 3300 = 16,5000 feet per minute.
The correction added above iz the value of the constant of friction,
which must be found for each machine by actual experiment.

TO FIND THE VELOCITY OF THE AIKR IN THE PASSAGE.

Proceed thus:  Suppose the Ancnometer indicates 530 feet per minute.
230 4 B8 =370 or 8] miles per hour, #8 being gath of nomile

To ascertain the force of the air-current, mullliply the squar: of the
velocity of the air in leet per second by D023,



402 W. & L. E GURLEY, TRaY, ¥ Y.

AIR-METERS.

2397,
M. Pricr, Pnsrt
M. Adr-Meter, with  disconnector, fan-wheel ﬂé- in,
dimmeter, two dials reading o 1,000 feelo ... B10.00  FO.35

34807, Air-Meter, with  disconnector, fan-wheel 23.:
diameter, six dials reading to T OELED feet... ... 21,00 i)
The portable * Aim Aheser™ Qg Tor the measurement of currents of air
through mines, tunnels, sewers and the ventilators of hospitals, public
buildings, etc.  The indications are obtained by means of a delicately
peised fan-wheel, the recordings being commenced by the long hand,
which traverses the extreme outer circumference of the main dial for the
passage of one hundred feet of air.  The enumeration is continued up to
ten millions of feet (=ay 1,504 miles), by a series of smaller dials as
shown in the illustration. A ¢ Disconnector™ projecting from the band
of the instrument, opposite the fan-wheel, serves to throw the mechanism
out of gear, and arrest its action, when required.  The instroment js
packed, with universal jointed socket-holder, in a box about four inches
syuare.




W, & L E GURLEY, TROY, ¥. Y.

MARINE AND FIELD-GLASSES.

403

The power and sharpress of definition of a Field-Glass depend wpon
the diameter of the object-glass.

These Ulasses are designated and prriced ._1-\_'|_'|3|'.-|i|'|!;I to the diameter of
the ohject-glasses in French lines, eleven lines being equal to one inch,

3400,

Six Lens Achromatic Field-Cilass, metal body, covered with moroceo,
sun-shades to extend over the object-glasses, and moroceo case with strap,

MNo.

A0,
a4,

3407,
3408,

34135,
3414,

PricE,
Body, 45 inches long ; object-plasses, 21 lines....... $7.00
Body, 6} inches long ; object-glasses, 20 lines....... .00

Six Lens Achromatic Marine or Field-Cilass,
metal body, covered with leather, sun-shades to
extend over the object-glasses, and leather cose
with strap.

. Body, 5} inches long ; olject-glasses, 24 lines....... 14.00

Body, ti} inches long ; olyect-glasses, 26 lines........ 15,00

Bardow's U, 5. Army Signal Service Marine
or Field-Glass, six lenzes, achromatic object-
glasses, metal body, covered with Turkey mo-
rocea, sun-shades to extend over the object-glasses,
and leather case with strap ; very superior.
Body, 6] inches long ; object-glasses, 24 lines....... 18,00
Body, 6 inches long ; object-plasses, 20 lines...... 20

Post.
50
)

45
LAl
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fardow's UL 5. Army Signal Service Marine or Field-Glass, six lenses,
achromatic object-glasses, metal boedy, covered with Turkey moroceo, sun-
shinddes to extend over the object-glasses, hinge wljustment for different
wiclihs of eyes, and leather ease with strap ;. very superior,

M.

3414
HEY B

A
B SN
A

F4D,

2404,
2435,
S,
8487,

A,
BEE TN

Body, 6F inches long 5 object-glasses, 24 lines.,.... 08
Lindy, |r$ inches Ifmg olject-glasses, 26 lines. ..., 22

Bisowvrar  TELEsCorE.—This field-glass has
great power and wonderful opical qualities, and
can be adjusted o the distance between the eyes.

It has sun-shades and leather case with steap.

Length, 0} inches; diameter of Clbj'l.‘ft g]nssn:s, 5
Imes; power, 10 dinmeters.......... o 2700
Length, Y% inches; diameter c-i' o l:ct glaw_q ]fr

lines 5 ]u:nr-.r.. 16 diameters... i ... 4600
Ixngth. 1 inches; diameter of nl}_]er_': g asses, 14
lines ; power, 20 diameiers.. o, IREI]

RancHmar's Grass, —Six  Lens Achromatic
Field-tilass, metal body covered with smorocen, sun-
shades o extend over the object-plasses, and Jeather
case with strap. A superior glass,

Body, 1 inches long ; object-glasses, 26 linea...... 18,101

Paverceric GLass. —Six Lens  Achromatic
Field-tilass, aluminom body { light weiglht ), covered
with moroeco, sun-shades and leather case with strap,
Thi= is a new style and a superior plass.

Body, 4 inches Tong 5 object-glasses, 21 lines..
By, '“i* inches long ; ult_p.n:.t glasses, 24 1|rn.5
Baly, - inches long 3 olject-glasses, 20 lines..
Boly, " inches ]unq % 1l.l_|l.l.t glasses, 21 lines, :;.1]:'1

with hinge adjustment .ov e visns e reseneens w00

IMPROVED OPERA AND FIELD-GLASS,

This glass has a double draw o the eye end, like
a telescope.

By, :.1 inches long ; abject-glasses, 17 lines....... F15.00
Foaly, 4 inches lomg ; objeet-glasses, 19 lines........ 165,410

Movrr —Wo alse b comstantly an band @ Gl and choice
azanriment of plain amwd fncy Opers Gilasses, of best make
Sizes, from 11 to 19 lines diameter,  Prces, from 23000 6
FE5 A emch,

LGl

A0

AF

50,80
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3475,

ST,

S450,

d4E1.

H. &L O GUREEY, TRoOYV, & 1.

VOHREOMATIC TELESCOPES

3475,

Telescope, with 3 draws, 15 inches drmwn ont, 6
inches shot, object
13 times.., RS i s L e e R

'J1l::l."‘-'~a'll|x', with & draws, 16 inches drawn owt, 6
inches shut, oliject-glass 1) inches in di T,
e o T T o R e e e ol 2%

Telescope, with 2 dmws, 25 inches drawn out, B

Iass 1 inch in dismeter, o CE

(RpIS)

inches shot, object-glass 13 inches in dismeter,
power 20 tIMES. . o riime i s rra s
"Il'ﬂ.'ll:.'-l.ll|".'. with & draws, 3 inches drown out, 10
inches shut, object-glazs 13 inches in diameter,
power 2 i ; S
Telescope, with 4 draws, inches drawn out, 11
inches =hot, object-glass 17 inches in diameter,
POWEr 55 S
Telescope, with 4 deaws,
inches shut, olsje
power 40 times. ..
Telescope with 4 dr
inches shat, olject-glass 23 inches in diameter,
o o o T LR T T SRR SEE il S e SR

=,

.(.I.I ..I. ;.\. :.‘u. .l:.l':l-l... -.I. ] L

83 g wa o chiameder,

rs, 48 inches dewn out, 183

A486, Serpage 406 1

Price

20 G
Aonlh
HRLH]

7.0}

L]

1.0k

415

Fusy
20
.25

L&)

40

Aick
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Mo,
SRS,

d4EG.

B4ET.

BB,

402,

404,

B4,

Ani,

50K,

AL

W, & L E CURLEY, TROY, M. V.

TOURISTS ACHROMATIC TELESCOPES.

Telescope, with brass body covered with morocoo ;
three draws, 17 inches drawn ocut, U inches shut ;
olject-plass 1} inches in diameter; sun-shuade ;
leather capa to cover cyepiece and object-glass
and shoulder steap. Power 200 BMES, cvieiinerranees

Telescope, same as No. 8485, but is 21 inches
drawn out, 7 inches shut; object-glass 1§ inches
in ditmeter,  Power 25 GIER. .o.oooveenreersesnie

Telescope, same as No, 3480, but is 24 inches
drawn out, ¥ inches shut ; u]:lj-:ct -plazs 1% inches
dinmeter.  Power S0 times...

Teleacope, same as No. G485, but |'.|“|:. [-3111' dmws,
i inches deawn out, 10 inches shut ; object-glass
2 inches in rl.iame:er. Power 80 times ..o,

Rife Spy-glass, W} inches drawn oul; body covered
with morocco; object-glass 3inch in diameter.
Power 10 6imMes. . worecinnmmmneresiossrasaiocrinn ot

Wooden Tripod Stand, with vertical and horizontal
mation, upon which to place a telescope § a useful
article, as a telescope of much power can not be
held in the hand with sufficient steadiness. .

Brass Clamp with Gimlet Screw, to fasten a 1 tele-
scope to a post or tree ;. four sizes to fit teleseopes
Mos. 3475 (o 8485 Price acconding to size
................................... S1,50, 2,00, 2.6 and

ASTRONOMICAL TELESCOPES.

Astronomical Telescope, polished brass body, 85
inches long, mounted on Lla'ﬁ tripod stand, achro-
matic object-glass 23 inches in diameter, one ter-
restrial eycpicee, power H0 times, one celesial
eyepicce, power 100 times, rack and pinion for

focusing.  In box with Tock....oooooninecrnan, ]

Astronoimical Telescope, polished brass body, 35
inches long, rck and pinion for focusing, achro-
matic ohject-glass, 2% inches in diameter, ter-
restrin]l eyepiece, power 4 times, celestial eye-
piece with darkener, power B times, wooden
tripod with horizontal and vertical motion, In bax
with lock, for receiving the body and eyepieces...

Astronomical Telescope,  Same as No. 85606, Tt
with body 40 inches long, achromatic object-glass
4 inches in diameter, terrestrial- eyepiece, power
b times, celestin] eyepiece with darkener, power

Peicn.

.00

11.0Hp

R

1.1

2.0

&.00

Th.00

110 times,  In box with Jock. oo einrsees 0 JOGLOD

Posr.

500,40

L

A

Rl

i i)



W. & L. E. GURLEY, TROY, N, Y. 407

POCKET MAGNIFIERS,

RITARER CASE, nval. FosRb, 1 DOUBLE-CONYEY LENS,
PRICE PosT, | Prics Post
lrinch. oo, S0.400 3,02 FOUTU B
1-inch....... i) 2 | : 115 12

RUBHER CASE, NVAL FORM, 2 DOUHLE-DONVEX LENSES

26, T and linch.. 30065 $0.03 | 25280 11and Thineh 170 $0.12

3530.

RURMER CASF, EELLOWS FoORM, 1 IURLE-CONVEX LENS.

2580, J-inch....... $0.40 $0.02 | 3532 ldinche..... §0.60 F0.02

RUKEER CASE, BELLOWS FORM, 2 DOURLE-CONVEN LENSES

a 9= = x g O H « = =2
2584, and J-inch. $0.60 002 | e 1-inch. §1.00 - 30.12
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N,

BOGR,
2042,

Ahd,
AG5,

EHEHN

a0,
" a661.

do4,

T

GO,
ST,
HiMiH,

ShL,

& LB CURLEY, TROY, & 1.

REUBRER CASE, BELLUAWS FORM, 5 DOURLE-CONVEY LERSES.

Price, Post, | Mo Pruce.

'osr.

1, 4 and §-inch SR F005 | 2539, 3, § and 1-inch#1.80 3012

White Celluloid Case, oval form, one L-inch doable-
B DR o e G e R e L T
Aluminom  Case, oval I'unn, one l-inch double-

OO B G e o b B o S b e Sodin B w B o 75
Gierman Silver I form, wie 1-inch

convex lens — 0
Microscope, brass mounted, on theee legs adjustable. 76

3560.
Linen Prover, for counting threads in linen fabrics,

brass mounted, }-inch square OPEn SPACE.
Linen 'rover, 1'ur counting threads in linen fabrics,

brass mounted, 3.3 -inch round apen space. PR
Linen I'vover, for counting threads 'm] en fabrics,

brass mounted, %-inch round and -inch square

OpeEn S[ECes. . 2 I - i)
Linen Prover, fm‘ 1"'\.II.III|!:I:|3-_L 1|||| ails in ]ll:l-l. mn [1'||rn_-‘

Lirass I|.|||1|||.I,-.|i T-inch square apen space..... 1.75
Conldington Lens, brass mounted, small..... 1.0
Cadidington Lens, brass mounted, medium.. 1.44
Canbilimgtom Lens, brass mounted, large...... 1.74a

Aplanatic Magnifier, high power, and flat field...... 100

S0.09
02

JAH
K

A2

A

A2



W, & L E GURLEY, TROY, N 1. 409

No. Preice. o,
ST, Cl'.Hll']mR'an Lens, nickeled frame and cover, 1 -inch
focus..

2571, Lmidmgtun Lens, nickeled frame and cover, &-inch

focus .. - L5 12
237L L.mhllng'lt-n 1 Chs, I'|I|.Ll.|1.1'| fl ame .JII'::I CoveT, ] mne |1

focus o L 12

4570, Aplanatic "I'“1'|p|-.t1 nlu:k-.]ul fr amme "|.|'|.||. cover, ‘-l'li'll.

rior quality, giving perfoct definition, 5 inch j':.u:m,

power 20 times., : 1] .12
8577, Aplanatic Triplet, 11|-.|-.-.11:d frame and COVET, -.up-_

rior quality, Ll\ll'lE'u.lf-.ﬂ detmition, T-inch focus,

POWeT L teS e e riioiasreirisseisniostincmianscnncons b, (M) 12

Lenses Nos. 8530660 10 G577 have extra power
and defnition  for examining minerals, ore, rock,
flowers, etc.

READING AND PICTURE-GLASSES,

"SESE ONY SEST
3600,

READING-GLASS, METAL FRAME, DOURLE-CONVEX LENS,

No. Price. Posr. PrICE PosT.
2685, 2 inches diam.S0.80 §0,05 G, 4 inches dinm. &2, 00 3018
a586, 24 inches diam 1,00 A3 [ 8691, 5oanches diam., 4,00 85
3587, 5 inches diam.. 1,560 A6 | 3582 6 inches diam., 600 A0

READING=GLASS, METAL FRAME, TWO PLANO=CONVEX LENSES

8585, 2 inches diam.. 1.25 15 | 8507, 8 inches dipm. 225 (30
25606, 21 inches diam 1,600 18 | 3508 3} inches diam 320 6
READING=GLASS, OBLONG METAL FRAME, DOULLE: CONVEX LENS.
3600, 23 x 14 inches.. 1,50 A% | 3602, 8} x 1) inches.. 200 18

3601. 3 x 1& inches,. 1,75 15 aGis, 31 x 1 inches. 2 a0 20
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POCKET SPIRIT-LEVELS. (French Make.)

FLAIN VIALS, MOUNTED IN BREASS.

Na. Price. Post. Mo Price, Post
agadl. 3 inches....... B0 6D B0 36062, O inches........ 51560 §0,23
aes1. 6 inches.......... 1.00 15 3658, 12jinches....... 2.00 ]

FOCKET SPIRIT- LEVELS,

A superior article,  Owr own make, with ground and graduated vial,
monnted in brass and adjustable,

3660,
A0 Goinches..,e.. E5.00 2018 | 2664, 10 inches..... 300 $0.25

LEVEL- VIALS, UNMOUNTEIL.

OUE WN MAKE, AND EVERYONE TESTED.

3670, Ground and Graduated Level-Vials, unmounted :

1} inches.... $ih 45 2 inches..... 5050 2} inches...... Bl G0
A4 inches.... 7% Slinches..... 00 4 inches...... 1.3
4} inches...... 1,20 & inches...... 1.45 &} inches...... 1.64
i inches...... 1.8 G} inches...... 200 7 inches...... 225
S, Ground Level-Vials, not gradusted, unmounted :
Twliinches. 35 2 inches...... 40 2} inches..... 60
A4 incheso... G Slinches..... .76 4 inches..... 80
4} inches..... 100 & inches...... 1.26 G} inches....., 1.40
i inches...... 1.5 Gdinches...... 1.66 7 inches...... 1.85
£710. 1Main Level-Vials, not graduated, unmounted :
1101 inches.. 100 2 inches...... A% 2k inches...... 13
3 inches...... .15 3% inches....... A8 4 inches..... )
4% inches...... 25 B inches...... b &) inches...... 4
G inches.... .60 6} inches.. ... A T inches,..... 16

MNorn.—If sent by mail, the postage on unmoumed level-vials 115 to 7
incher, will b= & cents to 1% cents, according to slze,
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CARPENTERS AND MASONS' SPIRIT- LEVELS,

Ner,

3726,
aT2y.
3750,
a781.
3734,

4748,
ATH

Fric,
Cherry Body, 20 inches long, with level and plumb vials, $L75
Cherry Body, 28 inches long, with level and plumb vials, JBh
Cherry ]jt.l:l}", 26 inches long, brass ends, hoth vials ad-
stabil e e T e i R s e LD
Cherry Body, 25 i
jmlnbh:..... 1,535

“ Handy " Plumb and Level, cherry body,
brass ends, I:I.I,hl.[il,uil!:: vials.. iy

Mahogany Body, 25 |||ch|;ﬂ,'|1_'|nf_h |rr.a-“ EI!(!‘\ .J-:i_]'u I!:||r|1. 'r'l"l.l.‘}.

Irom Frame, 22 inches long, adjustalle vials.  Superior...

[
w1
&

OILSTONES,
Frice, Puost.

Arkansas Oilstones, fine quality, for drawing.pens., $625  F0.035
Arkansas Chlstones, fine l.ll.mlil_'f. & inches, in wood

block with cover.. ars ) 0
Arkansas ﬂ.]s[une-!., rme quall:y, b ml:hl:'s1 m “ﬂml : >
block with COVET. i vrerrreresrsissrsmsinnmrnnranrraasas 1.56 .25

Washita Oilstones, common, 5 inches, in wood
block With COVET..aiiiinmia s s ssiaanines

IMPROVED TRAMMEL POINTS.

[See page 4:2.]
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M.

BLLTE
3RAZ.
4854,

N86h,
86T,
dElih,

SEL,

Hi,
HYHI,
aThHL,
As,

W, & [ E GURLEY, TROV, V. V.

Price
Trammel Points, small, No. 1, see page B £1.00
Trammel oints, ||:l_|.|m|:r| ]\n = 2 - 1.26
Trammel ||)|||I,'\. larze, I\.u by 1.65

Machinists' Tools, Lathe and Derill - "- huch md
Lrrills, Steel Squares and Gavges, Brass Tubing
and Wire, Sheet Brass and German Silver, Stuls'
Steel Wire, etc., ete,, at manuinctarers' prices,

STEEL MAGNETS,

3as0.

Price. Post. | Mo Parcn.

2 inches...... $L12 B0.08 | 258645 Oonches...... 8050
4 inches. .. 20 L0 808 Ooinches...... L6
4 inches...... LG LR asil, 7 inches...... 1.1

BRASS BLOW-PIPES.

FLAIN, WITH RULLE
& mmches.... 20,15 B0.06 | 3875, 8 inches.,.. $0.30
10 inches. ..., 20 R 3577, 10 inches.... .35

12 inches..... 25 05

3579, 12 inches..... A0

THERMOMETERS 1IN JAPANNED CASES,

{ OFEN AIR SCALE. )

COMMON, FINE QUALITY,
fi inches.... B30 5006 | 2000, 7 inches.... $0.50
Hinches.... Al i | 2001, Binches... &6
10 inches..... it 12 | 8903, 10 inches..... B
12 inches.... 63 8 | 3900, 12 inches..... 1.4}
B inches, fine quality with boiling scale ........... T
1t inches, fine quality with boiling scale 1.0

PosT,
10
R
.20
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THERMOMETERS WITH FANCY WiMiD

(OPEN AR SUALE. )

413

BACKS,

OAK BACK. MAHOGANY BACK,

Mo Price.  Post, Mo Price
3920, B inches.... 31,00 3018 | 393, 8 inches.... £1.15
3922, 10 inches.... 1.25 )| 3082, 10 inches..... &6
3924, 12 inches..... 1.5 25
dan.  Pocket Thermometer, folding wool case, fl-inch... 100
8938, Focket Thermometer, in metal tube, nickel- |;1la!c:i

fi-inch. . 1.5
3940, Window |]!E:I'.|III.}PI'|1 |_|-.er1 h |r||_|.:.| i'.l_au: qu_-.s W I'lllE

Tace, nickeled hmckets.. el 150
S ]in,wm- Copper Case lh-.rrtu-m-.t-_r 1 |m_]1 und

deep cu i : 5
Sda. Dairy lhl:mu:umchr :l|[ g]a-s-s ﬁ-::- L[ll]é‘l |m!: a5
#9400, Chemical T hr:rmmnen, r, all glass, * 1o ”lNW

14-inch... 41K}
a052,  Chemical 'lhl.-rnmml.th all glamc.. 0 o -IHIJ°

14-inch... i .50
44, Chemical lh-.rnw-mu.t-_r all g[a.-'-h, e e -';m_rﬂ,

RN s comsmim i et S e e s B B A B e LR

SELF-REGISTERING THEEMOMETERS.

Mo

Al Maximum Thermometer, 10-inch, womd back........ §

4962, Maximum Thermometer, 1. 5 Weather Burean
attern, 12-inch, aluminum back..

2265, Minimum Thermometer, 10-inch, “uud L-'lu:l-.
2067, Minimum Thermometer, U. 5 Weather Bureau
pattern, 12-inch, nlumillll.rrl | +1. 1] L
3870, U, 5, Weather Burean get of Maximum and Mini-
mum Thermometers, 12-inch, alominum  back,
and mounted together on one wood back
876, Munson's Hygrometer, consisting of dey and wet hull
thermometers mounted on one wool back, T-inch,

All these Thermometers have the Fahrenheit scale,

Prace.
HE A

L}

o

Posr,
E0, 20

20
.20
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W. & L. E GURLEY, TROV, N. Y.

EAIN-GAUGES.

Frice.
Smithsonian Rain-Gauge, made of brass.  This
gauge is the most simple in its construction of any
now in use. It is furnished with a measuring-
stick which reads to 10ths and 1iMths of inches;
also a wooden eylinder to insert in the ground
for the protection and ready adjustment of the in-

GERNIEE N i e o Y G G T B M G SR T A i 6,00
U, 5 Weather Bureau Standard Rain and Snow-
Crauge, S-inch  diameter, Eﬁj-inc'h high, with

measuring-stick .. e L]
Heward's Rain- (.;ug\e, n:::.nsmtmg n.fa \ert]cal. glas:.
bottle, through the neck of which the terminal
tube of a galvanized iron funnel, & inches in diam-
eler, is inserted. A glass graduate, measuring to
Hihs of an inch, is Turnished with the instro-

HYDROMETERS,

{WITH BAUME'S SCALE. )

Furce.  Fost.
Hydrometers, for testing Acid, Alkalies, Ammonia,
Bark, Beer, Ether, Milk, Molasses, Uils, =alt
Water, Spirits, Syrup, Urine, Vinegar. Each.... 30.75 £0.10
Twaddel's Hydrometers, Nos. 1 to 6 with scales
respectively (to 24, 24 to 45, 48 to 72, 74 to 100,
ToMb toe 154, 154 to 180, each graduation repre-
senting five degrees of specific gravity.  Each.... .7



SCIENTIFIC BOOKS

FOR S5ALE BY

W. & L. E. GURLEY,
TROY. N.Y., . . . . . U S A

Architecture, Carpentry and Building, Astronomy, Bridges
and Roofs, Chemistry and Physics, Construction, Strength
of Materials, Drawing, Electricity and Telegraphy,
Geology, Mining and Metallurgy, Hydraulic and
Sanitary Engineering, Machinery and Mechan-
ics, Pocket Table-Books, Surveying and
Engineering -Instruments, Ete.

NOTE.—Parties ordering should either send drafts on
New York, or postal orders on Troy, N. Y. ; or if money is
enclosed in letters, such letters should be registered at the
post-office where mailed.

We prepay postage on nearly all American and English
Books when the price is sent to us in advance.

Books can be registered at an extra cost of eight cents
for each package of not over four pounds.

Orders for over §ro will be sent by express #C. 0O, D"
if desired; but for smaller sums, parties will please remit
the necessary amount with their order,

Write all letters legibly, give your Post-office, County
and State, and be sure to sign your letter before mailing.

We are not responsible for loss of goods sent by mail.

Should any other works on kindred topics e desired,
we will furnish them at publishers’ prices.

Our prices for books are for the latest editions published.

415
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ARCHITECTURE, CARPENTRY, AND BUILDING.
Furce.
BALDWIN, W. I’ Steam-Tleating for Private Houses and large
iiui]:lin;.:.-i. o, Tlustrated. ey . B2.50
BERG, W. 4. Buildings and 'lew.lur-_b nf ﬂmu can I\‘Il]mﬂtlﬁ
dua -H pages.  TUD illustrations ., coewne T0E
BULLOCK, . Rudiments of Architecture and ]:’~L11|t|.|1'|[1 " Bvo.
Ilustrated. ..o, 5 OO 1
DOWNING, AL j. Lulta;.:-_- Residences.  Svo, 181 illustrations, 2,50
FREITAG, J. K. Architectural Engincering.  With special refer-
ence to high building construction.  Sva. 230 pages. 130

illustrations . ; fery e e e 2,50
GOULD, L. I L"ur]u_nl-_l-. and Builders' Assistant, Bvo.. 2.
HATFIELD, K. G, The American House-Carpenter. 8w ]
HURST, . T.  Hand-Book for Architeetural Sueveyors. ... 200
KEMP, EDWARID.  Landseape Gardening. 4143 pages. 204

HINBAT AL - DRI csimwnrity wis dima s s s sy A i LS S Bt 2,50
PALLISER'S Model Homes, showing a Variety of Designs for

Model Dwellings, BV ... cveeriairin s mranermrrasnsnenarernmsmsie 1,00
REIL, Iy, B Ventilation of American Dwellings,  12mo.......... 1.50
WOODNAYARD, G B Contages and FParm Houses, 178 illustra-

L PP 1.0
WO "l.]\l 3' { . E. Soburban and Country Houses, T illos-

Ao 5 e N e i R A S R 1,00

ASTRONOMY.

BOWDITCH, N, American Practical Navigator.  An E]ﬁu:ume

of Mavigation and Nautica] Astronomy,  Hvo,, sy ;
CHAUVENET, WM.  Spherical and Practical ‘l.I.I::|'i_',\|1,|:||'|'|.]I ’ n:]d

the Theory and Use of Fixed Astronomical Instroments. 2

VS TOPAL BV, s idaia il L3 iy himn o v a s o e Sh s T A S b8 700
LOOMIS, I Practical Astronomy, with Astronomical “Tables.

Drescription of instruments reguited,  Method of determining

time, latitude, and longitude, with the computation of eclipses

aml occultations,  For the wse of amateur abservers, practical

surveyors and engineers, 50D pages. 37 tables,  Svo... 2,00
NAUTICAL Almanac, Published Ly antharity of the Secretary of

the Navy, Washington.,  Each year........ :
NAUTICAL Almanac and Ephemeris, I -!r|,L, Bm E:n v year.,. 1,50
NEWUOME, 5 Popular Astronomy, with 112 engravings and §

s ::!'1_|||_, sars, By ... e e
PROCTO, 14 AL TTalf- 100 irs with the Iclcqmp 1Zmo.  Tlius-

traded Lo : 1.25
Pruoc ?[~. lI 1||' | |<.|.||~=. l.tllh 1h-. ‘\l'lrs A ]u]am =1h'| m«:,.-

puide to the knowledge of the constellations, with I:\'[rl.l'] Wiom

of cach map,  True for every yeor.  Demy diow e, 200

$2.75




W. & L E GURLEY, TROV, N. V.

BRIDGES, ROOFS, ETC,

BENDER, C. B. Principles of Economy in the Design n[ hl._| Wlie
Brldﬂcs including Cantilever Dridges. 195 pages. 12 plates.
BOLLER, -’"I- . Practical Treatise on the Uonsdrgg !|u|1 ol Iron
Highway Bridges, Illustrated. Svo........
BUCK, G. W, A Practical and ]|'||:\||r-.l||, |i ]'ﬂ.ﬂ,‘l\ 0 U|r|||]u\,
Bridges. Revised by W. I Barlow. Svoo.oicinicinn.,
DURR, WM. H. Siresses in Dridees and Kool Trosses, Arched
Ribs and Suspension Dridges. 475 pages.  lustrations and
13 plates,  Bvo .. i
FOSTER, W. C. ‘l.‘l.m-d-_n ll'f-\.lh. |r||.||.|_‘|.§t "II_'I_'\I[l,Ii]]” 1o the
prcqcnl practice on American railoads, oo, .
GREENE, C. E.  Hool Trusses,  [Hagrams for L‘[L-ﬂil} lnm!
Snow :_1|111 Wind, Svo.. e (e =
GREENE, C. E. ]..l!'ll'];:i. lmsq-_-. H"mgle. 1.'|.:-||I,i|1uuus ;|,r||,|_
Diraw-Apans ; Single and ‘.lulujuk Systems; Stright and In-
clined Chards,  Bvoo.
GREENE, C. E. "-r\dm in W -.mc’l Irnn and Stone, for Koofs,
Bridges and Wall openings i Arched Ribs and Draced Arvches,
Stresses from Wind and change of Temperature.  Svo, 14

pa-,:cs. G llunstrations. ..o
HAUPT, H. Dridge ﬂ.ul'li.ﬂ‘uﬁh‘al'l tical illustrations.
i v R T PR U T e B P et o ta e P | i ) e

HAUPT, H. hlilihr} Bridges ; lJ:.'-,iqm' for Trestle amd Truss
Bridges.  Svo ...
MERRILL, . E. Imn Tu1~+. ]'irl.- lgres I'nr ]{.;nlwua "l.‘l.'ilh a
mm[mris.:n of the most prominent Truss Dridges. Dlustraged.
dto, . e et S i e g W o O BB
MERRIM. ‘LN’ M. Text Dook on Raofs and Liridge
Stresses in Simple Trusses.  Svo.,
MERRIMAN, M. Text Dook on lu'x-fi '1|1~l Imdl.,l.s i’urt 2.
Graphic Balics,  B¥oo o e
MERKIMAN, M. Text H-uul.c 1’_|:|:| [w-ml-. 'mcl. ].-I'Id""l.ﬁ Part 3.
Eridge L'I|_5i_g'|:| Bvo, 420 p I.EI.* G4 illustrations and 18
lates. .
SHREVE, =k L ‘>1re|1LlI| of Pri
app[ualmns aned ;,;run]l]q,s fur the use of Eng
Hvo .. i A AR R
ﬁ.‘I.F,.!LDDELL, ] ,ﬂ. I I"mclicql W.:rl.: <.n [|'|m IFL"EL["-.'E for High-
ways. Sva.  Illestrated ....... .
WHIPPLE, 5. Dridge [Eujlrlmg Practical Treatise on Iron and
Waden Bridges. Svo. 832 pages.  TlHustrated . i
WOOD, DEVOLSON,  Treatise on the Theory ol the Cﬂnslruchan
of Bridges and Koofs, B,
WRIGHT, C. H., anp WING, C. Manuval of DBridge Dirafi-
ing.  With folding plates and bluc-print diagrams,  dto......,

Fart 1.

s '1||<] |{||r 4. ‘l.".'ilh praciical
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417

Fuice,

o

-]

]
2Ky

-4, G

E
R

1.25

2.6

500
2,60
2,60

LRI

&.60
4.0
4.00

4,00



418 W & L E GURLEY, TRoY, N Y.

CHEMISTRY, PHYSICS, ETC.

Pricm
ATTFIELD, T., Chemistry, General, Medical, and FPharmaccuti-
cal,  12mo . ciencineeii F2.75

BAYLEY, THOS. A i’ﬂc'ii-éi-.l-:.ﬁ;:-k-t‘nr Chemists, Chemical Manu-
facturers, hMetallurgists, Dvers, Distillers, Brewers, ete,  32mo,

GO 25 55 05 s ot W s b A Lt e v smm i mr s S e, AN
CHURCH, A. H. The Laboratory Guide; Practical Chemistry

for Call_u:gq:—s and Schools, ezpecially aranged for :\;;ri-:ull:urn.]

Snbdents: O i Sl e i a v maahe i w R £ dbi ke g bk e e
ElSsLER, M. Modern High Explosives.  Ilustrated.  Svo...... 4.00
FLETCHER, E. L. Practical Instructions in Cuantitative Assay-

ing with the Blowpipe. P | n B e g ST Aot B 1.50
FRESENIUS, C. K. ¢alitative Chemical Analysis,  New Edi-

tion., Revised by Prof. 5. W, Johnson, Svoo...oooinn ERL

FRESENIUS, C. B. (uantitative Chemical Analysis, Revised
by Prof. O I, Allen and FProf. 5. W, Johnson., 900 pages.
N A N R A e T e S e

GANOT-ATKINSON.  Elementary Treatise on Physics, experi-
mental and applied.  S¥o. i HRLI]

FEFFPER, J. H. The Boys® Play-Book of Science, including the
varjous Manipulations of Chemical and Philosophical Apparatus

LR LT

required for Scientific Experiments,  Ilustrated, 1Moo 20
PFLATTNER, T. II. Dlowpipe Analysis. Ilustrated. D
pages. Voo : LKL

PLVMPTON, G. W, The Practical use of the Blowpipe, 12mo.
PRESCOTT, A, It Tirst Book in Qualitative Chemistry.  12mo 106}
CONSTRUCTIONS, STRENGTH OF MATERIALS, ETC,

BAKER, I. (3. Treatise on Masoory Construction.  With 160 en-

pravings, 87 tables. Bvo, D67 papes....o..ol S5.00
BURR, WM. H. Elasticity and Resistance of the Materials of
Engineering. 772 pages. Bvo, Iostrated.......ovvvevinrieerm G

BYRNE, A T. Highway Construction, The Location, Con-
atruction and Maintenance of Roads, Strects and Pavements.

it pagres. 240 illustrations. M) tables.  Bvoocecninee D000
CLARK, T K. Tramways; their Construction and Working.
201 illustrations and 18 plates, 2 vols,  Svo oo 12,560

DUBOIS, PROF. A, ], Strains in Framed Stroctures.  With
mumerons practical Applications to Cranes, Bridge, Roof and
Sospension Trusses, Draced Arches, ivot and T]mw-bi]mn.\i,
Continuons Cirders, ete. Fully illustrated.  dto. 500 pages, 10,00

GILLMORE, GEN. ). A, Treatise on Limes, Hydraulic Ce-
ments and Mortars.  Papers on 'ractical Engineering, U, 5.
Engineer Department.  Bvo. 334 pages......cocccnvimvininnnn. 4.00
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. : I'mace.
HATFIELD, R. G. Theory of Transverse Strains, and its appli-
cation to the Construction of Hulltlml.,s, Iron Girders, Foofed

Trusses, ete, Svo.. i Foat- PR R 1

HOWE, M. Al Hl_t“lll'l.mg "l."l. L1|5 'I'u:r an'h 1:_']]:"_:._______ 1.95
HUNTINGTON, W, 5. Roadmaster's Assistant and Scctionmas-

L B B R e R S e R S ), |
PATTON, W, M. Practical Treatise on Foundations, 400 pages.

21 JJ]ntr:s- Hva.. P X 11

JTEREVIS, J. B. lxall'-'-ﬂ}’ Construction and ‘-I.J.m;,-.nh.nt 12mo... 200
JORNSON, J. B, Theory and Practice in Designing Modern
lramu_d Structures, o, 527 pages. 450 illustrations, 40

plates .. - 100
SHIELDS, ] E. Notes on Luglm:u_rmg fun:.lruuum and dgﬁ.ﬁ_[ll)
tion of the materials employed in Tunneling, Bridging, Canal

and Hoad Building, etc.  lustrated, 12M0..cccrieererrainein. 1. 50
SMITH, J. B, Cable Tramways, as applied to the working of

Street and other Railwayz,  Ilustrated,  dto.vvecinennnon., 2060

SPALDMNG, F. P, Text-licok on Koads and Pavements,  12mo. 200
TRATMAN, E. E. K. Railway Track and Track-Work, 4in)

s. 200 illustrations. Svo.. - 11
WD, DE VOLSON,  Kesistance of Il.hl.armlq and an .-1||ls-c,ndm

on l;he Preservation of Timber.  Bvo ... 2,00
WERIGHT, A. M.  American Street Railways ; :u-ur Luus.lruu:uun,

Equipment and Blaintenance. 00 pages,  1Z2mo. ..., S.00

DEAWING.

ANDRE, G. G, Draughtsman's Hand-hook of Plan anid Map

Dirawing.  With instruction: for Engineering, Architectural

and Mechanical Drrawing.  Hlostrated. 8338 plates,  Svo...... $3.76
ANTHONY, (v €. Elements of Mechanical Dirawing. 95 pages

of text and 32 plates ... 1.75
APPLETON'S (}c]upu_rlla of I_Ilmumg “New r:tlltlon Lnlnrgﬂ]

Hvo - . o Lo

L[[L’R_(_,II “A. E. Ele l:‘i “of I]Lsclllﬂue [,Lumql}, ‘with its
Applications to Spherical Projections, Shades and Shadows,
Perspective and Isometric Projections,  Svo., and Atlas of
Plates, 4to .. HRE]]

COFLEY, F. 5 .n‘l.lplm!n:tb ‘of all the Various Hands of Madern
Use, with Examples in each style; also, the Mechanical and
Analytical Construction of I.em.-r.-c I"igur-_-.-'. and Titles. 47

plates.  Oblong .. WA it e dRena v BRI
CROMWELL, J. H. ":}':.!1."111 Uf L'l!}' | ml r|r||.. R
EssSER. I:'mught.-iman g Alphabets.  Oblong. o, 1.5}

LIETZE, ERNST.  Modern Heliographic Processes,  Raoval Svo,
Tlustrated o vvuisreissrisrminsrasnisamiannisaraaninnriissrnnrases perarres a0
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MAHAN, D, H.  Industrial Drawing ; Comprising the Liescrip-
linm nnd Uzes of Drawing-Instruments, the Construction of
Plane Figures, the Projections and Sections of Ueometrical
Solids, Architectural Elements, Mechanism and Tepographical
Drawing. Hevised by Prof. D. F. Thompsen, 1 vol. 20

pages, and atlas of plates, Svo.  New edition...coooooiee oo
MAXTON, . Workman's Manuval of Engincering Llrawmg
12ma..

MINIFIE, WM.  Mechanical I:lr:l'n.mgr mcludmg an ]!rlmﬂu(‘lluh
ta Is:rm-_tnca] Divawing, and an Lssay on Linear Perspective
and Shadows, 2000 dllustralions.  SVo.ceeemee .

MINIFIE, WM. bmmttnm] I}rm-lng—an nln‘idgmcnt of + Me-
c'hanlv;'a] Drawing.""  1Z2mao.. -

REED, H. A, To mg-ﬁl;hmal l}r:mmg and. .‘:-I-.-.lc]nng. “and
Photography applicd to Surveying. 205 pages.  Illustrated
and with 26 plates.  deo..

REINHARDT, C. W, Leuermg for Drau.ghlsmcm ]:.ngluu:n:rs and
Students. Bvo. Ohleng...

ROSE, JOSHUA. Mﬂ_h-mmal l)ral.l.mg ’qelr T mght l' Iemcmnr}
Instruction in Practical Dirawing. 830 illustrations. Svo......

SMITH, K. 5 Manual of Topographical Drawing,  Revised and
enlarged by Chas, McMillan, C. E.  INustrated,  Hva..........

STANLEY, W. F.  Mathematical Drawing-Instruments; with
hints upon Drawing and Coloring.  T2moo.n

TUTHILL, W, B. [Iractical Lessons in Architectura]l Dhrawing
B THiebrabedl s s i e T S e o e v e iy s ek S

WARREN, 5 E. Dmafting-Instruments and Crperations,  12mo..

WARREN, 5 E. Elements of Machine Construction and Livaw-

ing. 2wvols, Byo. Text and plates......ciciiimrinciieae,
WAERREN, 5. E.  Free-hand Drawing. 12mo..cvccvvecierracrinminne
WARREN, 5. E. General Problems of Shades and Shadows. Sve.
WARREN, 5. E. Manue] of Projection Drawing,  1dwo, ...
WARREN, 5. E. Manual of Lincar Perspective,  12ma...
WARREN, 5. E. New Descriptive Geometry,  Svo..
WARREN, 5. E. IMane Problems in  Elementory Ln.mn-_!r)—

L NI i i e L e A S A B B i e ai
ELECTRICITY, TELEGRAPHY, ETC.

ATKINSON, I Electric Lighting; including Electric Genera-
tion, beasurement, hlm"lgu. and Distribution, 264 pages. 104
illustrations.  12mo..

CLARK {LaTmer) Mn Luﬂ'.]'INF [I~..r.| LRT} E]:a_iur_‘ Tables
and Formulae for the Use of Telegraph Inspectors and
Operators.  Dlostrated. 13m0 ccooeoeinie v rar s eacn

CROCKER, I'. . Electric Lighting ; a Practical Treatize for
Electricians and Students.  Svo, 487 pages.  Hlusteated.....,

Frice.

Fab A0
1,80

4.0

2.0
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= : : Price
CROCKER, I. B. axp WIHEELER, & 8. Practical Managc-
ment of Dhynamos and Motors,  12mo, 210 pages. 10U illus-

DAL T im0 mi i S 5 i 68 808 8 R M e o R W T g AR
CROSBY, O, T. axp BELL, L.  Electric Railway in Theory aml
Practice.  Bvo, 400 pages. 179 illustrations. .........ooovnaren, 2,00

CULLEY, R. 5. > Hand-book of Practical 'I'l,:h_-ﬁr;l]l'hy. Bvo..iee. D00
FISKE, Lt. It AL EI-_'cll'i.l:‘i.t}? in Theory and I'ractice ; elements

af electrical engineering. 270 pages. 176 illustrations.  Hva. 250
KEMPE, 1, R, Haml-look of Electrical Testing. 676 papes,

DHF IS tREOEE, - - BW0 .« uvsamnrs e saremnms s m s dn i ams a4 588 a5 e 05 7.25
LOCKWOOD, T. D, Electricity, Magnetism and Electric Telegm-

phy.  General Information for Electrical Students, {hperators

and Inspectors.  Bvo, 378 pages. 152 illustrations. ..o, 2,50
POPE, F. L. Modern Practice of Electric Telegraph.  8vo.

TN NOER R e m s s e i s e e e mm s e e MY
PRESCOTT, G, B Electricity and the Electric Telegraph. 2

wols, B, st i b e sha s Te s v e T.00
SLOANE, T. (*C. Standard Electrical Dictionary, G624 pages,

200 illustrations. 120, .. cooiaiiiirassere i s v e 3.00
SLOANE, T. O'C.  Arithmetic of Electricity. 12mo....coveinrines 1.0k

SLOANE, T. O°C.  Electricity Simplified.  [lustrated.  12mo... 100
SPRAGUE, J. T, Electricity ; its Theory, Sources and Applica-

tions.  MNew edition, with numerous illustrations. G647 pages, G.00
URQUHART, . W. Dynamo Construction. A Practical Hand-

Lool, 802 papes. 114 illustrations.  12moe...nn.

GEOLOGY, MINING AND METALLURGY.

BAUERMAN, I Metallurgy of Tron.  Owtlines of the History
af Tron Manufacture, Analysis of Iron Cres, ete. 12mo,,..... G200
IOWIE, A, J., Jr.  Practical Treatise on Hydranlic Mining, with
Drescription of the Use and Construction of Ditches, Flumes,
Wronght-iron Pipes and Dams; Flow of Water on Heavy
Crades, and its Applicalility, under High Fressure, to Mining.

813 pages. 72 illustrations, 02 tables, Hwoo.......nl LR
DANA, 1. I, Manual of Geology, treating especially of Ameri-

can Geological Higtory,  Bvo.ccnn s H.00
DANA, T. I, Manual of Mineralogy, including COhbservations on

Mines, the Reduction of Ores, et 1T2mon. e, 2.00
DANA, J. D, Texi-Book of Geology,  12mo. ..o 2.50
DANA, E, 5 A System of Mineralogy, Svo. 1426 illustra-

oM B Y N 12,50
THLSENG, M. C. Manual of Mining, Mining Engineering,

Practical Min'ing. O07 pages. 204 illustrations,  Bvo.......e. 4, 00
LARKIN, JAMES, Brass and Iron Founders' Guide.  12mo....... 2.5

OSBORN, H. 5. Prospector's Field-Book and Goide, New
Edition. 12mo. 29 pages. Illostrated.....ccconni.. 1,640
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Price,
OVERMANN, F.  DPractical Mineralogy, Assaying, hlining.
1200 . M) PPeiainnainzinninsinerar ciasaasse s iannn s esasras nura fhn e 21,26
OVERMANN, F. A Treatise on Metallurgy ; Mining and Metal-  *
lurgical Otperations. 742 pages, 877 Engravings,  Svo...... 5,00
FHILLIFS, 1. 8. Explorers’ and Assayers' Companion.  Vol, I,
Rocks, Veins, Testing and Assaying.  Bvoocoone. 600
VAN WAGENEN, T. F. Manual of Hydraulic Mining, for the
Use of the Practical Miner. 18mou....cvnmemeneee. 1LOD
WILSON, E. B, Practical Mine Ventilation.  16mo.  Ilus..... 1.26

HYDRAULIC AND SANITARY ENGINEERING.

ADAMS, J. W,  Sewers and Dvains for Populous Districts,  Ruoles
and Formulas for the dimensions and construction of works of

Sanilary Engineers.  8vo. 228 pages. Illustrated.............. F2.50
BILLIMGS, W, K. Iietails of Water-works Constroction. Hva,
Dlusiratier: . i i atia laaiatah b mi i e 2,00

BOX, THOS, Practical Hydraulics; Rules and Tables for the
Uze of Enginecers, ete.  12ma, 100 pages. 40 illustrations., 2,04
FANNING, J. T. A Practical Treatise on Water-Supply Engineer-
ing 3 velating to the Hydrology, Hydrodynamics, and Practical
Construction of Water-works in North America,  Svo, 650
pages. 200 ilosteations. 121 tables. ..o, G000
FRANCIS, JAS. B, Lowell Hydraulic Experiments on Hydrauolic
Mators, on the Flow of Waler over Weirs, in Open Canals of
Uniform Rectangular Section, and through Submerged Ovifices
and Diverging Tubes.  Made at Lowell, Mass,  dto.  1llus-

ETADEI - g i e v s o SN A B b A S B b W R AR M 16181
FRENCIUS Pringiples, rocess and Efects of Draining Lands,
Chver 100 i1lastrations, 1m0, .. iveeee s eessesasnsnonnionsssssnsionis 1.600

LEFFEL, JAS. Race and Reservoir Embankments and Head
Gates, Gauging Water-Supply, Construction of bill Dams, ete,
K

B e T i e m b ey e 2,50
MERRIMAN, M. Trealise on Hydranlics, Iydreostatics, Hydrmu-

lic Motars, ete. Wumerous Tables and Diagrams,  H54 pages,

108 illustrations. 25 tableg,  BVD...croviereasiresiinmisemimsnnsrns 4.00
RAFTER, G. W., ann BAKER, M, N, Sewage Disposal in the

United States. 66 pages.  Tllustrated and plates. Hva........ 1, i

STALEY-PIERSON.  The Separate System of Sewerage.  Theory
and Cranﬂtrm'tiun._ Musteated,  Bvo, 280 pages. 21 aliles, &0
STEVEN=ON, 1 Canal and River Engincering.  Ilustraied,

H_w:l. .......................................................................... 10,00
STEVENSON, THOS,  The Design amd Construction of 1larbors,
DISIrbad. TR v i s e ey b b s L b e o 55 4 Bt BLLNET

STEWART, H. Imigation for the Farm, Garden and Orchard.
Illustrared, 276 Pages: T30 i rrn s s as eansea s 1050
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WARING, G. E.  Dmaining for Probt and Iealth. How to lay
oul and construct a system of deains,  Tlestrated,  12mo......
WARING, . B, Modern Methds of Hu\.th ].||5pc.53] o5
ages.  Ilusteated.  12mo,....... i

WARING, G, E. Sanitary ]_H_,-nn.;._gu, (d' Huug._; nnﬁ [uwns

WARING, G, E. ":r:wm'l.gc "md] and Illmimgc S0 }.w,w.:,,J amd
3 plates.  Quarto.........

WEGMANN, E., Tr. The lh.u[Hu "and Construction of quanr}
Dams. 126 pages and 70 plates. 14 tables.  dto......

WILSON, T M. Manual of Irdgation Engineering.  Hydrog-
raphy. Canals and Canal Work, Storage Reservoirs. 861
pages. 100 Hlustrations,  Sva..

WEISBACH, . Hydrmulics and Il!.dnu]lr; I'I.Int.:rq, ““11 ]:rr:j.c
tical emmp]es for the caleulation and construction of Water-
Wheels, and n discussion of the varions forms of Turbines,
translated from the fourth edition of Weishach's Mechanics, I_ul','
A. J. Du Bois. 380 engravings, Bvo....ccoevieiieeiseessisssien

MACHINERY AND MECHANICS.

ATPPLETON'S Dhctionary of Mechanics, 6, M]engmwng-g L::Lr“l,:c
Svo. 2 vols., sheep binding.........

BOURNE, _]UEIN A Catechism n.r' l;he Hl¢nm E 11g i ]-mq

BOURNE, _ll MHN., Hand-book of the Steam- Engine. A ]1:]. t,n
the * Liﬂtcchism of the Steam-Engine."'  [lustrated.  1Z2ma...

BROWN & SHARPE Mfg, Co,  CGear Wheels and Gearing.  Prac-
tical Treatise, with Tables, Illustrated.  Svo...oe.

CLARK, . K. A Manual of Ruoles, Talles, and Drata for Mechan-
ical Enginecrs, based on the most recent investigations,  TTlus-

trated with numerous Diagrams.  Large Svo. 1012 pages, ...
COOPER, J. H. Use of Belting for Transmission of Power, 8o,
IR AR R S s T et e i s s T e e

FORNEY, M. N, Catechizm of the Locomotive. 70 pages. 500
illustrations.  Svo.,
GOODEVE, T. M. “Text-book on the Steam- l:.n.glm: 12nm. 14

Ly S e e e Rl e
iIEI'-'II.'.N“ ."L‘i F. F. Indicator Practice and Steam-Engine Econ-
[IULrEi L"» W ‘rI . Am-:ric:m Miller and Millwright's Assistant.

ISHERW(K hlJ B. ¥, l-".ngine:ring Precedents for Steam Machin-
ery. .ﬁ.rrmgeﬂ in the most practical and wseful manner for
Engineers. Illustrated. Bwo...o..ocovcrcine oo s

PRAY, THOS,, Jre Twenty Years with the Indicator. 284 pages,
IT2 lEEtiomE. o0 e i i i i arinc i tatansbrrnvamsinsratra
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ROPER, 5. Hand-book of Land and Marine Engines, including
their Modeling, Construction and Management.  12mo ...
ROPER, 5 Hand-book of the Locomotive, including Construc-
tion and Management of Locomotive Engines and Dioilers,
SCHUMANNM, F. A Manual of Heating and Ventilation. Em-
bracing a Series of Tables and Formule for dimensions of
heating, flow.and return pipes for steam and hot-water boilers,

flues, etc. 12mo.  Tllostrated covicie i ss e
THURSTON, K. H. BManual of Steam-Boilers, their Design,
Construction and Operation.  8vo. 244 illustrations ...
THURSTON, K. I, Manual of the Steam-Engine. FPart I,
Structure and Theory,  Svo oo,

THURSTON, R, 1. Manual of the Steam.
Dwesign, Construction and Operation,
WEISBACH, J.  Mechanics of Engineering and Machinery, 8o,
800 illustrations
WOOD, DE VOLSON. Elements of Analytical Mechanics, Svo,

POCKET-BOOEKS, TABLES, ETC,

BOILLEAU, T. T. Traverse Tables; showing the diference of
latitudes and the departures to every minute of (he guaudrant,

L e T L L L T ey R o S E:

BURT, W. A. Key to the Solar Cnl]:[lﬂ.nﬂ, amd Survevors” Com-
panion. Al the rules necessary for use in the field ; Linear
Swveve and Public Land System of the United States, Notes
on the Barometer, suggestions for an outfit for a 5.|.|:rw,'_'|.' of four
months, cte. 20K p

BUTTS, EIYWATD. {_ml rl'![{lntl:‘t’h' l ||_Id Lmuk v (14,,3|l_|r|||_u1 f-_n-
the Locating Engineer.  With numerous tables.........o.ovvvnnnn

CLEVENGER, 3.V, A treatise on the method of Government
surveying,  With complete Mathematical, Astvonomical, and
Practical Instructions, for the vse of United States Surveyors...

CRANDALL, C. L. Railway and other Earthwork Talsles,

thmic and Trigonometric Takle

CROSS, C. 5, ] |1|§II‘;ELH Field-Book.,  dth Edn.  16fipp..,

GUDWIN, H. C. Kailroad Engineers' Field- Book on ]:,xpl.'.nng
Location and Construction. 2060 pp. 20 tables, . 2

GURDEN, K. L. Traverse-Tables; ‘omputed Lo I'uu; ]1]-'1|:\|:-q Df
decimals and for every minute of angle up to 100 of distance.
size 9 x 14, hall movacen

]]J‘"LT\E”: TON, 1||1|| [EN Llaclal  Information  for Railway Men.

Prace.

53,50

2,50
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HASWELL, C. . Engineers' and Mechanics' Packet-Book, e
Taliles, Rules and Formulas Pertaining to Mechanies, Mathe-
matics and I’|15-'.-.i1:-.<, gbe. PBRBpp.  12moi.iiiaiiiieenie F4. 00

HENCEK, J- B Engineers’ Field-Book, ‘.Hﬂ!"l.ll:l.l:l'lf_\ farmula for
]n}lng out Curves, determining Frog Angles, 1. Luhng. caleu-

laling Earthworks, 273 pp. 17 tables.., i saenas  BGD
MODGMAN, F.  Surveyors” Tables ; being l.|.'|.|: JI :-1L'|.|1_q as ]m::u;]
in Hodgman's Manual of Surveying,  10mo. 106 ppo..ooesees 1.00
JOHNSON, [ B, Stadia and Earthwork Tables, Sv0...ooiievee. 1.25
KENT, WM, DMechanical Engineers' Pocket-Book, 1088 pp.
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VEGA, BARON VOMN.  Logarithmic Tables.  Svo.  G6756.pp...... L0



4326 . &= L £ GURLEY, TROY, A ¥

SURVEYING AND ENGINEERING.

S andre Pocked-Fooks, Feddes, vfc.

Frice
BROUGH, B II.  Treatise on Mine Surveying, For Managers
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Metal-works, Roads, Railways, Canals, Rivers, Water-works,
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CLARKE, Iv K. Fuel; its Combustion and Economy.,  12mo...

FricE,

100
it

a0
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Baker.
98.— Notes  Emlodying Recent Praclice in the Sanitary Drainege of
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A SCHOOL OF GENERAL ENGINEERING.

FOURKDED IN 1824,

BOARD OF TRUSTEES.

1897.
Jonw Hursow Peck, LL.Iv, . . . . . . . . . Preuden
Aveert E. Powers, . . . . . . . . L e Prenident.
Jonw Sovmes, C.E:. 0 o0 0w v o0 0. . Seeretary,
Wirniasm H. Youw, el O O LA Rt Treanurer.
Parmer CHAMBERLAINE Rickkres, O K., . . Divector of the Facalty,

It is the aim of the Institute to maintain the most thor-
ough course of engineering in this country,  Its methods of
instruction are the result of an experience unequaled by
that of any similar school in the world. The Course of
Study pursued, while not beyond the capacity of young men
of average ability, is constantly adjusted to the progress of
the engineering profession.  Its purpose is to equip stu-
dents to enter upon a general engineering practice and to
specialize later as opportunities open before them. That
the plan has been attended with uvngualified success is
shown by the Register issued annually, containing the busi-
ness address of each living graduate,  Among them will be
found men eminent in every branch of engineering. It is,
moreover, the method of instruction pursued for other pro-

fessions.
431
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It should be stated, perhaps, that Civil Engineering is
understood to include instruction in Mechanics and Dy-
namics, Koad and Bridge Construction, Hydraulics, Steam
and Electricity, Mining Engineering and Assaying,

The studies of the course are designed as a professional
preparation, at once thorough and practical, for the follow-
ing specialties of engineering practice :

The location, construction, and superintendence of pub-
lic works, as railways, canals, water works, etc.; the design,
construction and management of mills, iron works, steel
works, chemical works, and poeumatic works ; the design
and construction of roofs, arch bridges, girder bridges, and
suspension bridges ; the survey and superintendence of
mines ; the design, construction, and use of wind motors,
hydraulic motors, air engines, and the wvarious kinds of
steam engines ; the design, constroction, and use of ma-
chines in general, and the determination of their efficiency ;
the survey of rivers, lakes and harbaors, and the direction of
their improvements ; the determination of latitude, longi-
tude, time and the meridian in geographical explorations, or
for other purposes, together with the projection of maps ;
the selection and test of materials used in construction ; the
construction of the various kinds of geometrical and topo-
graphical drawings.

The only Engineering degree conferred by the Institute
is that of Civil Engineer, which has a value peculiar to itself,

A course of study is also pursued in the Institute, em-
bracing more advanced instruction in Natural History,
Chemistry and Geology, leading to the degree of Bachelor
of Science. The first two years are identical with the
course in Civil Engineering.

The expenses of the course are $roo at the opening of
the two annual sessions for tuition. Other expenses are



RENSSELAER POLYTECHNIC INSTITUTE 433

largely within the control of individual students. Every
effort is made by the management to keep necessary expen-
diture within the narrowest limits, consistent with the best
opportunities to students, and Lhey have been materially re-
duced within the last few years.

Young gentlemen who desire a thorough course of study
in preparation for advanced professional work in any de-
partment of engineering. are invited to apply for further
information to

JOHN H. PECK, President, or
PALMER C. RICKETTS, Director.
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