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PRICE LIST.
T'roy,’ July 1, I878.

All prices in this work are in U. 8. Currency. State what edition of Manual
when ordering goods; also give Catalogue Number.

SOLAR COMPASS.

No. ' Price.
1.—Solar Compass, with adjusting socket and leveling head tripod.......... $210 00
2.—Micr ter Tel pe, 16 to 20 inches long, with rack movement to object
glass and movable clips to attach to compass sights.....c.cviieiearienses 25 06
PATENT SOLAR ATTACHMENT, FOR TRANSITS.
8.—Patent Solar Attachment.......ccceiiiiiiieiiceiiiniierasniescnreaecnnns $60 00
4.—Vertical Arc. on Silver, with Vernier, movable by hngenl: screw, reading
£0 30 BLCOMAB, . vvvvereenretrotnenieeseereeesosrsssscsossssssnesnssassan 18 00

YThis Solar Attachment can be applied to any Transit, having Level on Telescope
clamp and tangent, and the vertical Arc with tangent to Vernier as de-
scribed above. To parties having the ordinary vertical cjrcle to 1° on
Transits made by us, we allow $5 00 for the old circle, and furnish the

vertical Anc NO. 4 for....eoveceeesee [ P cesscsctee . 13 00
COMPASSES.
5.—Plain, with Jacob Staff mountings, 4 inch needle, and out-keeper
6.— do do do 5 do “ .es
7.— do do do [] do "
9.—Vernier, do do 4 do “
10.— do do do b da b
11.— do do do 6 do “
14.—Railroad, do do  single vernier to limb, 5} inch needle.... 60 60
15.— do do do  double do 5 do vees 70 00
16.— do do do do do 5% do vees 500
[
EXTRAS.

17.—9-inch telescope, attachable to any compass-gight
18.—Same length telescope, but with higher power...
19.—8ame telescope as 18, but with micrometer wires

20.—Compass tripod, with cherry legs .....ccoveeiriiiiiiiiiiiiieriioranens o0
21.— do do do  Jointed for Mining Eng'lneerlng ......... 12 00
xN.— do do leveling ecrews and clamp and tangent movemeuts.. 17 00
28.— do  mountings withoutlegs..........coevueviiinieeneieneranens 700
24.—Compound tangent ball ................. . 600

25.—Adjusting 80cket......cceecverieeiias ees 400
26.—Jacob Staff mountings, brass head ... . 250
27.— do do  steel point...... . 60
28.—Brass cover for compass gllu ...... . . 100
D0.—Out keeper........cco0vuee. seccecsestcsanse s 100

29}.-Tacob Staff, with steel point .. I ’LC")Q ............... 1560

4
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POCKET COMPASSES.

No. : Price.

' 80.—With folding sightsy2} inch needle, very serviceable for tracing lines
ONCO BUIVOYOA. ... eeuur.roerensescneeerscssesensntansnasnas vieesssee.. $8 00
81.—With folding sights, 2} inch needle, with Jacob staff mountings. ... 10 00
82— « “ “« 8} “ “ “ “ ceeeeeees 1200
83 — ¢ “ « 8} “ “ “ “* and two levels 13 50
84— “ « 8} “ without mountings or levels......... 10-00
15, —Vernier pocket cc , with staff’ tings, two levels, and 8} inch needle. 16 G0
355~ “ “ “ “ “  and 44 inch needle. 18 00
33§-.Railroad Pocket Compass,folding sights, staff mounﬁngs,md 34 inch needle 23 00
86.—Tripod for Pocket COompass..o......co cnoeens . ..extra 5 00
8- « o o ‘ with leveling head...... ceessessnsaseses 18 00

Pocket compasses without sights,......... «esssessessa. 806 Supplement.

MINER'S COMPASSES.

MINER’S COMPASS OR DIPPING NEEDLE FOR TRACING IRON ORE.

40.—Glass on both sides, Wood Box Stop to Needle. See Engraving........ $12 00
4l— o« “ Brass Covers. b Y eeteetiiiiseiiisnennns 12 00
42.— “ one side, “ e “ de See Engraving...... 12 00

(Above Compasses Nos. 40, 41, and 42, without stop to Needle.......... 10 00

MINER'S COMPASS, “NORWEGIAN NEEDLE.”
NEW AND BEAUTIFUL ARTICLE.
43.—Miner’s Compass, ‘ Norwegian Needle,’”” Glass both sides, Brass Covers,

8 inch Needle. S8ee Engraving......... ceeees B s 3¢ N1 1]
“._4 mch “” “ “ “ “ ““ [ «“ ‘“ [ .« 15 m
TRANSITS.
7.—Vernier, phln telescope*, 4 inch needle, with compass tripod....ccc.ee0 svo 00
48.— do do 5 do do - do . 70 00
49.— do do 6 do do do rerensaes o 500
60.—Surveyors’ do 4 inch single vernier to limb, leveling tripod.. 110 00
52— do do 8§ do do do do .. 115 00
53.— do do 64 do do do do « 115 00
84— do do 4 inch double vernier to limb, do .- 125 00
56.— do do 5 do do do do .. 130 00
57.— do do 5 do do do do .. 130 00
60.—Engineers’ do 4 inch double vernier tn limb, do . 145 00
6l.— do do 4 do do do do .. 150 00
62.— do do 5 do do do do .. 150 00
63,— do do 5 inch, with theodolite axis...c.ce.vevvvvuen... 135 00
64 —Light Mountain 4 inch double vernier to limb, and patent exten-
BION tEAPOA . e euvutieeensuoninossorosesaracassseeaiosssnsnsnsraasascranne 150 00
64}~ do do 4 inch double vernier to limb, with level, verti-
oal arc, clamp, and tangent to axis of telescope, and solar attachment
eomplete..... B cereivsanee TR 45 Q)
64a.—Light reconnolssance, 84-inch needle, one vernier to Hmb, vntlntion
plate and patent extension tripod.. ............. veee waees sersenarne 90 00

* A “plain telescope is one without any of the attachments or extras, as we
term them. such as the clamp and tangent. vertical circle and level,
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EXTRAS TO TRANSITS,

No. Price.
65.—Plummet Lamp for Mining Engineering, hung in gimbals....... vesssenes $10 00
66.—Diagonal Eye-plece......cccccieieeniiriicecisoccsscnene vee

664.—Retlectors for Transit Telescope...
61.—Vertical circle, 8i-inch diameter,divided on silver, vernier reading to

five minutes......cooiiiiiiiineieiiiiiiiiiiiinies ceiennnnnne ceagien 8 00
68.—Vertical circle, 44-inch diameter, divided on silver, reading to single
MIDULEB ceverrtiiiiies tiietniieiictteiii it e tetrerteee e, 12 00

684.—Vertical Arc, 6-inch diameter, divided on silver, with vernier, movable

by tangent screw, reading to 80 seconds. See No.4................... 18 00
69.—Clamp and tangent movement to axis of telescope..........
694.—Gradienter, combined with clamp and tangent.... .
70.—Level on telescope, with ground bubble and scale..
71.—Rack and pinion movement to eye-glaes.........
. —8ights on telescope, with folding joints......... . vees
73.—8ights on standards at right angles to telescope........c...oeeeeiiravanes
78.—Detachable telescope on end of axis, for vertical sights, with counter~

78a.—Graduations of 1imb on solid silver
785.— . “ to 20" or 30”. .
78c.— “ o 0107 cieiiieiiiiiieiiii e ceaeee ceeerieeienes 80 00
78d.—Graduations on 4%-inch vertical circle to 20”7 or 80”.......c.ccvvvvvnsnes 5 00
74,—New Extension Tripod, to be used with any instrument............ extra 5 00

LEVELING INSTRUMENTS.
75.—Sixteen-inch telescope, with levaung tripod
76.—Eighteen “

7. —Twenty «« “ g
78.—Twenty-two “ “ “

80.— -Architect’s Level.
81,—Tripod for Architect’s Level ceet.e sesees
Plane Tables of all styles to order $50,00 to $300,00, each.

HAND LEVELS.

85.—Locke’s Hand Level, nickel-plated. (See Nos. 1075 and 1078)............. 12 00
86.— do do do brass do do do ... 10 00
87.—Pendulum Level for Hand, Tripod or Btaff...cer ceceeerieceriiereeiea, . 13 CO

LEVELING RODS &e.

92.—New York, with improved mountings....
98.—Mountings for New York rod, target.......
4. “ “ “  clamp.. .
98.—8imple Rod with Target, reading to 1, oooths o! Y toot. rod eithors or 10 feet
T S PR T T TR 5 00
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FLAG STAFFS.
96.—6 feet long, with steel poiuted shoe, and divided off in feet, which are
painted red and white, alternately ......iiieeiiiiiiiniciineiiannaaie.. $2 850
97.—8 feet long, with steel pointed shoe, and divided off in feet, which are
painted red and white, alternately......ceeeveiereaeareenieenieneoeeees 37
98.—10 feet long, with steel pointed shoe, and divided off in feet, which are
painted red and white, alternately....>...ccceererrreraneceracancnccenees 300
99.—Odometer for counting the revolutions of & wheel, &¢............cc...... 16 00

ANEROID BAROMETERS.
for ascertaining heights, differences of level and met logical chang, pp h of

storms, &c.

These instruments as now made are nearly as portable as an ordinary watch, and yet
are fully as accurate as the larger sizes. They are of very great service to the
engineer and tourist, as well as to the scientific observer, and are rapidly coming into
general use.

The ordinary styles indicate altitudes to 8,000 feet, and can be furnished, reading
a8 high us 18,000 and 20,000 feet.

They are all inclosed in geat morocco cases, and are accompanied by a hand-book
of instructions.

CHAINS.

120.—100 feet, with oval rings, No. 5 refined iron wire........ cesecssciieeene. $10 00
121 — ¢ s “ 6 « “ F T & 1]
122.— 50 feet, “ “ 5 o “

123.— 50 feet, “ “ 6 - L

124.— 66 feet, “ s 8 “ i

125'_ 33 feet' g " 8 ““ g

126.— 66 feet, . . 10 “ o

127.— 83 feet, L “ 10 ¢ “

130.—100 feet, " “ 8 best steel wire....

131.—100 feet, “ 10 «, «

132.— 50 feet, ¢ u“ 8« “

133.— 50 feet, “ “ 10 L "

134.— 66 fect, “ “ 8 . “ cecerenscesses 900
135.— 66 feet,  * . 10 « “ .. cereeneneeenes 7007
136.— 83 feet, “« “ 8 . L ceeees 500
137.— 33 feet, “ [ 10 i #  reievees ceenes e serensesees 400
138,—100 feet, brazed links and rings, No. 12 best steel wire, tempered........ 11 50
139.— 50 feet, s “ 12 “ .. 600
140.— 66 feet, “ . 12 “ .. 10 00
141.— 883 feet, e “ 12 “ vecesscaseees B BO

SPANISH OR MEXICAN VARA CHAINS.
FOR USE IN TEXAS, MEXICO, SOUTH AMEBICA, AND CUBA.

145.—10 varas, 50 links, No. 10 refined iron wire,........
146.—20 Do. 100 do. No.10 do. do. ..
147.—10 Do. 50 do. No.8 do. do. ........
148.—20 Do. 100 do. No. 8 do. do. .
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SPANISH OR MEXICAN VARA CHAINS.—Continued.
No. Price.
149,—10 varas, Sollnkl,No.lobentshelwire.................................“M
150.—20 Do. 100 do. No. 10 do. A0, tiv tevieeniecenccccoscasssncses T 00
151.—10 Do. 60 do. No. 8 do. 0. tireinrierienanananenes seiesee 500

152.—20 Do, 100 do. No. 8 do.  d0. .i.iiieeciennes terrernsseseseees 900
168.—10 Do. Brazed links and rings No. 12 steel wire, tempered............. 5 50
154.—20 Do, do. do. No.12 do. 400 .eeeieen..... 1000

Thepﬂceoleohdmofwmdsonnks.htheumeutkntofsomdloonnn.
155.—~Metre chains made to order at the same price, as corresponding length
American chains........... teneseesesesctecessisessasrssasersascteas
156.—Pennsylvania chains of 2 and 4 poles with 40 and 80 links, same price as
chaina of 50 and 100 links.......... teeessescsseecssas sa sesssescssissse
Bteel Snaps to make any of above ¢ Half Chains,” no extra charge.

GRUMMAN PATENT CHAINS.

Drag Chains.
160.—66 feet, No. 15 tempered steel wire, 100 links, weight 1!{ 1b8,...cc0eeeees $9 00
‘With 10 extra links.
161.—33 Do. 15 do. 50 do. | A 5 00
. With 5 extra links,
162.—100 Do. 15 do. 200 do. 21bs...ieennnes .. 1150
. ‘With 15 extrs links.
163.—80 Do. 15" do. 100 do. b B L 600

With 10 extra links.
164.— 33 feet. No, 12 wire, 5 tallies, with 5 extra links, 1}§ 1bs,..
3 .

165.— 66 « 10 « 10 o«
168.— 50 ¢ “ b« 5« 21 ¢ eerneereeeneees 600
167.—100 * « 10 « 10 o« U3 % viieeeneeaannes 1150

168.— 50 feet, No. 18 tempered steel wire, 100 links, with attachments of spring-
balance, level, and thermometer, for very accurate measurements ;
weight 3 1b............ sececscccaves o ces sesaceces vesesirenceseees 1500

169.—8et of 10 Marking Pins, very light, with leather case.. cesaeseses 200

170.—Brass Plummet, to nse with light chain....... treneesssceess 2300

171.—Lead . “ * “ veessesssesess 150

172.—8pring-balance to use with cither of above chains........ccovieveeiienss 200

MARKING PINS.

lTﬁ.Tsdofllml, iron wire, No. 4............ ceiiriessnsssssnsasescascansse $1 B0
176.— *¢ «  steel wire, NO. 6....c.vvvuuieernssonossscssensnccnsccceses 200
177.— “ ¢  brass wire, No. 4... 3 00
178, — “ steel wire, loaded $ 00

CHESTERMAN’S METALLIC TAPE MEASURES.

These tapes are made of linen thread, interwoven with fine brass wire, not
80 liable to.stretch aa the usual linen tape, and better calculated to with-
stand the efftet of moisture. They are in substauntial leather cases.
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CHESTERMAN’S METALLIC TAPE MEASURES.—Confinucd.

No.

m—wwkpe Mesasure, 24 feet long, in 10ths or 12ths, each,.............
181, Do. do. do. do, . do, do. ..

182, Do. do. 60 do. do. do. do. ..

1838, Do. do. 66 do. do. do. do. ..

184, - Do, do. % do. do. do. d0¢ cieeenennenn
186, Do. do. 80 do. do. do. do. .....enenn.

186, Do. do, 100 do. do. do. 40 ..eiiieennes
CHESTERMAN’'S METALLIC TAPES WITHOUT BOXES.
187.—~Chesterman’s Metallic Tapes, without box, 50 feet, 10ths or 12ths........ s
188 Do. do. do, 66 @,  eeeeeees .38
190. Do. do, do. 100 do, cosseeces 8328

CHESTERMAN'S STEEL TAPE MEASURES.

Steel Tape Measures; all steel, ﬁowinduplnabox. same a8 linen mumnl,
the most accurate, durable and portable measures.

191.—B8teel Tape Measure, 10 feet long, in 10ths or 12ths, in Germsn Silver

case, each, . cccvviiiiiiiiiiciiiiiiininee tesesscssccancne eseccccccas
192.—Bteel Tape Measure, 10 feet long, tape divided on one side to 12ths, and
on the other to timetres and milimetr
193.—8teel Tape Measure, 26 feet long, in 10th or 12ths. ewh Sececcoresasscsan
194, Do. do, 83  do. do. do. do. 62
195, Do. do. 40  do. do. do. do. 700
196. Do. do. 60  do. do. do.  do. 8 50
197. Do. do. 66  do. do. do. do. 11 00
198. Do. do. 7%  do. do. do. do. .ee 12 50
199, Do. do, 100 do. '~ ‘do. do. @0, .icveccnccnnane 16 00
CHESTERMAN'S STEEL POCKET TAPE MEASURES.
200.—Chest '8 steel pocket tapes, in German silver cases, with spring and
stop. Tapes divided in 10ths or 12ths of feet, 3 feet ) 15T A sl L I
201, do. do, do. 4 @0 .eeeereenen. 300
202. do, do. do. 5 d0.  cecens PPN W
208, do. do. do. 8 d0.  .eececccnnes 150

These Pocket Tapes, with divisions to centimeters and millimeters on the
other side, 25 cents per tape higher,
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PAINE'S PATENT STANDARD STEEL TAPES.

No. 206.
No. Price.
206.—Standard Steel Tapes, in Japanned case, 25 feet long, 10ths or 12ths,..... $3 50
207. Do. do. do. 33 do. do.  ..... 4 50
208. Do. do. do. 50 do. do.  ..... 6 00
209. Do. do, do. 66 do. do.  ..... 8 00
210. Do. do, do. k( do. do.  ..... 10 00
211, Do. do. do. 100 do. do. ... 12 00

- PAINE'S PATENT STANDARD STEEL TAPES.
IN LEATHER CASES, FLUSH HANDLES.

No. 212,
212.—8teel Tape Measure, 33 feet long, 10ths, or 12ths.........ccvvicieuannneen. $5 50
213. Do. do. 50 do, [ 8 00
214. Do. do. 66 do. 40, ceeererieeie, 10 ca
215. Do. do. 5 do. do. T b 1
216, Do. do. 100 do. L 15 00

EXTRAS TO PAINE’S PATENT STANDARD STEEL TAPES.

217.—Handles, with graduated scale, per pair,.........c.coveeeiieqreneenesnens $8 00
218.—Pocket Thermometers,.. .....ce.uitvniiireneeertiinersonieosnene onas 160
219.—8pring Balauco and Level,..c..i veiviiieiinieecentaeniies senssncaianee 400



SPECIAL NOTICE.

Many of our smaller instruments, such as pocket
compasses, chains, tapes, small packages of paper
and parts of large instruments, can be sent by mail
securely packed, and at much lower rates than are
charged by express compantes.

In all cases where goods are to be sent by mail,
the cash for postage as well as for the goods must
accompany the order. All articles forwarded by
mail are at purchaser’s risk.

Price List of all owur Drawing Instruments,
Drawing Materials, and Books—a fully Illus-
trated Catalogue of one hundred pages—sent to
any address, postpaid, on receipt of ten cents.

Samples of drawing paper, tracing paper, tracing
cloth, and profile and cross-section papers sent with
prices on application.

For the convenience of our customers, we will
furnish any articles not on our list, but described
in the catalogue of any American manufacturer or
dealer in mathematical or optical instruments, at
catalogue prices. ’




Information to Purchasers.

InsTRUMENTS WANTED.—In regard to the best kind of instruments fu1
particular .purposes, we would here say, that where only common suare
veying, or the bearing of lines in the surveys for county maps is required,
a plain compass is all that is necessary. In cases where the variation
of the needle is to be allowed, as in retracing the lines of an old survey,
&ec., the vernier compass or the vernier transit is required.

Where, in addition to the variation of the needle, horizontal angles

. are to be taken, and in cases of local attraction, the railroad compass is
preferable; and for a mixed practice of surveying and engineering, we
consider the surveyor’s transit superior to any instrument made by us
or any other manufacturers.

In the surveys of U. S. public lands, the county and township lines
are required to be run by such instruments as the, solar compass and solar
transit.

Where engineering is the exclusive design, the engineer’s transit and
the leveling instrument are of-course indispensable.

WARRANTY.—All our instruments are examined and tested by us in
person, and are sent to the purchaser adjusted and ready for immediate
use.

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 may sometimes occur, in a business as large and widely
extended as ours, where, owing to careless transportation, or to defects
escaping the closest scrutiny of the maker, instruments may reach our
customers in bad condition. We consider the retention of such instru-
ments in all cases an injury very much greater to us than to the pur-
shaser himself.
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TaiAL o INs1TRUMENTS.—It may often happen that this statement of
tha prices and quality of our instruments may come into the Lands of
those who are entirely unacquainted with us, or with the quality of our
work, and who therefore feel unwilling to make a final purchase of an
article, of the excellence of which they are not perfectly assured.

To such we make the following proposition: We will send the instrn.
ment to the express station nearest the person giving the order, and
direct the express agent, on delivery of the same, to collect our bill,
together with charges of transportation, and hold the money on deposit
until the purchaser shall have had,say two weeks,actual trial of its quality

If not found as represented, he may return the instrument before the
expiration of that time, and receive the money paid, in full, including
express charges, and direct the instrument to be returned to us.

ExrENT OF 0UR Busingss.—The manufacture of surveying instruments
has Leen conducted by us over thirty years, and thousands of our instru-
ments have been distributed to customers in all parts of the United States
and Canadas; in Cuba, South America, Sandwich Islands, and Japan.

Our facilities for manufacturing, which for many years have been far
superior to those of any other similar establishment, we have now (1878)
greatly increased by the introduction of new machinery and tools of the
most improved constyuction. Our manufactory has been re-built of
nearly three times its former size, and we are better prepared than ever
before to fill orders for any .of our instruments with promptness and satis-
faction. .

Low PricEs or our INsTRUMENTS.—-It is often urged by other makers.
and persons prejudiced in their fayor, that it is impossible to make first
rate instruments at the prices charged by us, and which are so very far
below those of other skillful manufacturers.

We have only to reply, in addition to what we have stated in our war-
ranty, that a visit to our works, and a comparison of our facilities, with
those of our competitors, would dispel all questions as to our ability to
surpass them, not only in the cheapness, but also in the superior quality
of our work.

Packixg, &o.—Each instrument is packed in a well finished mahogany
or black walnut case, furnished with lock and key and brass hooks, and
leather strap for convenience in carrying. Each case is provided with
screw drivers, adjusting pin, and wrench for centre pin, and, if accompanied
by a tripod, with a brass plumb-bob; with all iustruments for taking angles,
without the needle, a reading microscope is also furnished.
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Unless the purchaser is already supplied, each instrument is accom
nied by our ‘‘ Manual,” giving full instructions for such adjustments and
repairs as are possible to one not provided with the facilities of an instru-
ment maker. .

‘When sent to the purchaser, the mahogany cases are carefully enclosed
[n outside packing boxes, of pine, made a little larger on all sides to
allow the introduction of elastic material, and so effectually are our instru-
ments protected by these precautions, that of several thousand sent out
by us during the last thirty years, in all seasons, by every mode of
transportation, and to all parts of the Union and the Canadas, not more
than three or four have sustained any serious-injury.

MEAxs or TRANSPORTATION.—Instruments can be sent by express to
almost every town in the United States and Canadas, regular agents
being located at all the more important points, by whom they are for-
warded to smaller places by stage. The charges of transportation from
Troy to the purchaser are in all cases to be borne by him, we guaran-
teeing the safe arrival of our instruments to the extent of express trans-
portation, and holding the express companies responsible to us for all
losses or damages on the way.

Finism oF INSTRUMENTS.—Customers ordering instruments, will do us a

_favor by mentioning whether they prefer them of bright, or bronse finish,
the cost being the same in either case.

If no direction is given, we usually send inctruments of bronze finish.

TErMS OF PAYMENT are uniformly cash, and we have but one price,
whether ordered in person or by mail. Our terms are as low as we think
instruments of equal quality can be made, and will not be varied from the
list given on the previous pages.

Remittances may be made by a draft, payable to our order at Troy,
Albany, New York, Boston or Philadelphia, which can be procured from
banks or bankers in almost all the larger villages, or by post ofice money
order.

These may be sent by mail with the order for the instrument, and if
lost or stolen on the route, can be replaced by a duplicate draft, obtained
a8 before, and without additional cost. '

The customer may also send the money in advance through the express
sgent, or as is most common, may pay the agent on receipt of the instru-
mont in funds eurrent in New York or Boston. -

The eost of returning the money on bills collected by express of amounts
ander $20, will be charged to the customer.
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REPAIR OF INSTRUMENTS.

Hundreds of instruments of our own and others’ make, come to us every
yeoar for refitting and repairs, and so much correspondence arises therefrom,
that we are led to believe that a brief statement in this place, of the cost

saaswyf~YHch repairs, &o., will be of sorvice to our customers and ourselves.

’ Most instruments sent to us for repairs are injured by falls; many are
worn and defective in parts after long use; and others are sent for repolish -
ing and renovation.

‘We advise our customers having instruments in need of repairs, &ec., to
send them immediately to us, as our facilities enable us to do the work
much more economically and promptly than any other maker however ac-
cessible. )

They should always, when practicable, be placed in their own boxes, and
these inclosed in an outside packing case, an inch larger in all its dimen-
sions, that the interval between the two may be filled with paper wadding,
hay or fine shavings.

A note specifying the repairs needed, should accompany the instrument,
and a letter should also be sent by mail to us, giving not only directions as
to the repairs, but also stating when the return of the instrument is re-
quired, and the precise location to which it should be forwarded. It should .
also be remembered that each instrument is made to fit its own spindle and
no other; and therefore this part with the parallel plates and leveling
screws, if it has any, should always be sent with it.

The legs and brass head in which they are inserted need never be sent,
unless themselves in need of repairs.

CompassEs.—These come to us with the plates sprung, the sights bent
or broken, the glass or level vials fractured, and the pivot so dulled as to
render the needle sluggish and unreliable. The cost of repairing the de-
fects above named, ranges from $2 to $8 or $10. A new pair of sights fitted costs
$5; a new needle, with jeweled centre and pivot complete, $2.50; & new jeweled
centre, $1.50.

The compass should always be accompanied by the ball spindle, and if a
pew ball spindle is required, the whole instrument, or at least the socket in
which the spindle fits, should be sent with the letter of advice to us; a new
ball spindle costs $1.50,

TRANSIT INsTRUMENTS.—The repairs of the Vernier Transits cost about
the same as those of the compasses above stated.

The injuries sustained by the falls of Engineers’ and Surveyors’ Transits
ore usually much more serious; in these the plates, standards and oross-
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bar of telescope are often bent, and the sockets or centres usually so de-
ranged as to be entirely useless.

The cost of repairing an instrument with swch injuries, ranges from 10
to 30 or even 50 dollars, the new sockets alone costing from 15 to 20 dollars.

LevELING INSTRUMENTS are generally much less injured by falling than
Transits, the damages being included usually in the bending of the eross-
bar, the springing of the sockets, and the breaking of the level vial.

The cost of repairs varies from 6 to 15 dollars; a new level vial set in the
tube costs two dollars.

Re-pPoLISHING INSTRUMENTS.—The cost of re-polishing an instrument,
Involving also of course its complete renovation and adjustment, varies with
the different kinds, but may be stated generally as follows:

Compasses, from..ceevieeessosecs sosescscccses- oo $5 to $10.
Transits dO0 cacverrerccsacesrcesnsccscssecess 15 t0 20,
Levels d0 tieieertcccet.ctsececnesntersescs 13 to 15,

No additional charge is made for bronsing or blackening an instrument
when re-polished.

PAYMEXT OoF REPAIRS, &c., may be made at the express office where
the instrument is received, the customer paying for the first transportation
of the instruments to us or not as he may prefer. Whenever the freight iz
paid in advance, the express receipt should be mailed immediately to us.

W. & L. E. GURI.EY,
Mathematical Instrument Makers,
Jouron 8r., orrosirs Norrx Exp or Umox R. R. Duror. Taoy, N. Y.
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TO THC TWENTY-THIRD EDITION.
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‘WE herewith present the Engineers and Surveyors of the
Union, this new edition of our little work, materially en-
larged, and, a8 we trust, improved.

We are now much better farnished with facilities of all
kinds to prosecute with enlarged success the business which
we have conducted over thirty years,

It is with the hope, therefore, that we shall still further
enlarge the list of our many patrons and friends in this
and in other countries, and that this description of om
[nstruments may be of increasing service to the Surveyor
and Engineer, that we now commit it to their indulgence.

W. & L. R GURLEY.
Trov, N. Y., July lst, 1878,






Sﬁrveying Instruments.

Tae various instruments used in Surveying may be conve-
niently arranged, into two general divisions.

(1.) NEeepLe instruments,—or such as owe their accuracy
and value to the magnetic needle only, embracing the Plain
and Vernier compasses, and the Vernier Transit.

(2.) Axeuzar instruments, including those in which the
horizontal angles, are measured by a divided circle and ver-
nicrs, as well as by the needle also; as the Railroad Cor-
pass, the Surveyors’ and Engineers’ Transits, &c.

In the present work we shall consider first, those instru-
ments comprised in the first division, and, as in these the
accuracy of the horizontal angles indicated, depends upor
the delicacy of the needle, and the constancy with which it
assumes a certain direction, termed the * magnetic meridian,’’
we shall here remark briefly upon the form, the length, and
the movement of _

Tre MacNEric NEEDLE.—The forms of the needle are almost
infinitely 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 have usually made our needles about one-twen tieth of
an inch broad and one-third as thick, parallel from end to
end, the north and south poles being distinguished from each
other, by a small scollop on the north end.

Of course the form of the needle is always varied accoding
to the choice of our customers, and without additional charge.

The length of the needle varies in different instruments,
from four to six or even seven inches, those of five and a half,
or six inches long, being generally preferred by surveyors.

The movement of the needle, with the least possible friction,”
w8 secured by suspending it, by a steel or jewel centre, upon
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a hiatdened steel pivot, the point of which is made perfectly
sharp and smooth. .

The test of the delicacy of a magnetic needle is the num-
rer of horizontal vibrations, which it will make in a certain
arc, before coming to rest—besides this most surveyors pre-
fer also to see a sort of quivering motionin a vertical direction.

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

Having now considered the different qualities of a good
needle, we shall proceed to speak of those instruments of
which it makes so important a part; of these, the most sim-
ple is that termed the

PLAIN COMPASS.
Fig. 1.

48 represented above, the Plain Compass has a needle sia




THE PLAIN COMPASS." a1

Inches long; a graduated circle, main plate, levels and sights,
and is placed upon the brass head of the “ Jacob staff.”

THE Coxpass CircLE in this, as in all our instruments, is
divided to half degrees on its upper surface, the whole degree
marks being also cut down on the inside circumference, and
is figured from 0 to 90, vn each side of the centre or “lino
of zeros.”

The circle and face of the compass are silvered.

Tre Serir LEvELs are placed at right angles to cach other
80 as to level the plate in all directions, and are balanced
upon a pivot underneath the middle of the tube, 8o as to be
adjustable by a common screw-driver.

Tae Siears, or standards, have fine slits cut through nearly
their whole length, terminated at intervals by Jarge circular
apertures, through which the object sighted upon is more
readily found. Sometimes a fine horse-hair or wire ig sub-
stituted for one half the slit, and placed alternately with it
on opposite sights.

Taneent Scare—The right and left hand edges of the
sights of our ¢compasses, have respectively an eye-piece, and
a series of divisions, by which angles of elevation and de-
pression, for a range of about twenty degrees each way, can
be taken with considerable accuracy.

Such an arrangement is very properly termed a ‘‘ tangent
scale,”’ the divided edges of the north sight, being tangents
to segments of circles having their centres at the eye-pieces,
and their points of contact with the tangent lines at the zero
divisions of the scale.

The cut shows the eye-piece and divisions for angles of de
pression; those for angles of elevation, concealed in this cut,
sre scen in that of the Vernier Compass,

TBE Jacos Srarr mountings which are furnished with all
our compasses, and packed in the same case, consist of the
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brass head already mentioned, and an iron ferule or shoe
pointed with steel, so as to be set firmly in the ground:

The staff, to which the mountings should be securely fas.
tened, is procured from any wheelwright, or selected by the
gurveyor himself from a sapling of the forest.

To adjust the Compass.

Tae Levers.—First bring the bubbles into the centre, by
the pressure of the hand on different parts of the plate, and
then turn the compass half way a.round should the bubbles
run to the end of the tubes, it would mdlcate that those ends
were the highest; lower them. by tightening the screws
mmediately under, and loosening those under the lowest
ends until, by estimation, the error is half removed ; level
the plate again, and repeat the first-operation until ¢he bub
bles will remain in the center, during an entire revolution of
the compass.

TaE SieETS may next be tested by observing through the
slits a fine hair or thread, made exactly vertical by a plumb.
Should the hair appear on one side of the slit, the sight must
be adjusted by filing off its under surface on that side which
seems the highest.

Tre NeeoLe is adjusted in the following manner : Having
the eye nearly in the same plane with the graduated rim of
ihe compass circle, with a small splinter of wood or a slender
iron wire, bring one end of the needle in line with any pro-
minent division of the eircle, as the zero, or ninety degree
mark, and notice if the other end corresponds with the degrec
on the opposite side ; if it does, the needle is said to *cut?
opposite degrees ; if not, bend the centre-pin by applying a
small brass wrench, furnished with our compasses, about
one eighth of an inch below the point of the pin, until the
ends of the needle are brought inte line with the opposite
degrees.
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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 centre-pin.

The operation should be repeated until perfect reversion is
secured ia the first position.

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

When again made to cut, it should be tried on the other
quarters of the circle, and corrections made in the same man-
ner until the error is entirely removed, and the needle wil!
reverse in every point of the divided surface

To 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.

The compass circle being graduated to half degrees, a
little practice will enable the surveyor to read the bearings
to quarters, or even finer—estimating with his eye the space
bisected by the point of the needle, and as this is as low as
the traverse table is usually calculated, it is the genera)
practice.

Sometimes, however, 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 that case graduated to whole
degrees.

This contrivance, however, is quite objectionable om
ancount of the additional weight imposed ~n the nentre-pin
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and the difficuity of reading a vernier which is in constant
vibration, and is therefore but little used.

To Take ANeLES oF ELEvarion.—Having first leveled the
compass, bring the south end towards you, and place the eve
at the little button, or eye piece, on the right side cf the south
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 to
the divided 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 ; then move the staff up the
elevation, and carry the eard 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 we
shall have the angle required.

For AneLEs oF DeprEssioN.—Proceed in the same manner,
using the eye-piece and divisions on the opposite sides of the
sights, and reading from the top of the standards.

JacoB Starr Socker.—The compass is furnished with a
>all spindle, or socket, upon which it turns, and by which it
is levelled. The ball may be placed in a single or *jacob
staff” socket, as represented in the figure, or in a compass
tripod, such as is shown in the cut of the Vernier Transit
beyond.

CLamp Screw.—In the side of the bollow eylinder, or socket
of the eompass, which fits to the ball spindle, is a screw by
which the instrument may be clamped to the spindle in any
position.

SeriNg CarcE.—Besides the clamp screw, we now have
fitted to the sockets of our compasses a little spring catch,
which, as soon as the instrument is set upon the spindle,
slips into a groove, and thus removes all danger of falling
wher the instrnment is carried.

NxeoLe Lirrsr.—~There is also underneath the main plate,
a needle lifting screw which, by moving a concealed spring,
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raises the needle from the pivot, and thus prevents the blunt-
ing 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 centre-
pin, and let it assume itc position in the magnetic meridian,
Bo as to retain or even increase its polarity.

We would advise in addition, that after the needle has set-
tled it should be raised against the glass, in order not to dull
the point of suspension.

OurgeerEr.—A small dial plate, having an index turned by
a milled head underneath, is often used with this and the
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.

Erecrricrry.—A little caution is necessary in handling the
compass, that the glass covering be not excited by the fric-
tion of. cloth, silk, or the hand, so as to attract the needle to
its under surface.

A brass cover is sometimes fitted over the glass of the
compass, and serves to protect it from accident, as well as
to prevent electric disturbance.

‘When, however the glass becomes electric, the fluid may
be removed by breathing upon it, or touching different parts
of its surface with the moistened finger.

An ignorance of this apparently trifling matter has caused
many errors and perplexities in the practice of the inexpe-
rienced surveyor.

Repairs of the Compass.

To enable the surveyor to make such repairs as are possi-

ble without having recourse to an instrument maker, we here

add a few simple directions.
1. Tre NEepLe.—It may sometimes happen that the ncedle
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has lost its polarity, and needs to be re-magnetized; this is
effected in the following manner:

The operator being provided with an ordinary permanent
magnet,* and holding it before him, should pass with a gentle
pressure each end of the needle from centre to extremity over
the magnetic pole, desoribing 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 opposite
poles of the magnet.

Should the needle be returned in a path near the magnetic
pole, the current induced by the contact of the needle and mag-
net, in the pass just described, would be reversed, and thus the
magnetic virtue almost entirely reutralized 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 conls 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.

2. Tae CentrRE PIN.—This should occasionally be examined,
and if much dulled, taken out with the brass wrench, already
spoken of, or with a pair of plyers, and sharpened on a hard
oil stone—the operator placing it in the end of a small stem
of wood, or a pin vice, and delicately twirling it with the fin-
gers as he moves it back and forth at an angle of about 3¢
deg. to the surface of the stone.

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

8. To rur 1N A NEw Grass.—Unscrew the “bezzle ring?
which holds it, and with the point of a knife blade spring

¢ A magnet suitable for this purpose costs 25 to 50 centa.
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out the little brass ring above the glass. remove the old
glass and scrape. out the putty ; then if the new glass doés
not fit, smooth off its edges by holding it obliquely on the
surface of a grind stone until it will enter the ring casily ;
then put in new putty, spring in the brass ring, and the
operation will be complete.

4. To reprack A Spirir LEveL.—Take out the screws which
hold it on the plate, pull off the brass ends of the tube, and
with a knife blade scrape out the plasterfrom the tube; then
with a stick made a little smaller than the diameter of the
tube, and with its end hollowed out, so that it will bear only
on the Lroad surface of the level vial, push out the old vial
and replace it with a new one, taking care that the crowning
side, which is usually marked with a file 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 under little slips of paper until it moves in snugly.

After the vial is in its place, put around its ends a little
boiled plaster, mixed with water to 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
completed. :

A little beeswax, melted and dropped upon the ends of the
vial, is equally as good as the boiled plaster, and often more

.casgily obtained.

We would here remark that an extra glass and level vials
are always furnished, free of charge, with our instruments,
whenever desired by the purchaser.

Sizes of the Plain Compass.
Three different sizes of this instrument are in common use,
having respectively four, five and six-inch needles, and dif-
fering also in the length cf the main plate, which in the four
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inch compass is twelve and a half inches long, and in the
larger sizes, fifteen and a half inches.
The six-inch needle compass is generally preferred.

Weight of the Plain Compasses.

The average weights of the different sizes, with the biass
mountings of the jacob staff, are :

For the 4-inch needle, 5§ Ibs.
For the 5-inch needle, 6§ 1bs.
For the 6-inch needle, 8 1bs,

The plain compass, which was the only one in use in this
country previous to the time of David Rittenhouse, has grad-
ually given way to the superior advantages of the Vernier ot ,
Rittenhousrcompass, which we shall now proceed to describe






AN'NOSNZE T ITNEG

%\\%%\%ﬂ, v HALPL? \&.ﬁw\\\ Ve \\%M“

R < 119 B



THE VERNIER COMPASS. 29

Surveying Instruments.

THE VERNIER €OMPASS.

This instrament, represented in the engraving opposite, is in
most respects like that already described, differing from it
mainly in having its compass circle, to which is attached a
¢¢ yernier,” movable about a common centre a short distance
in either direction, thus 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 ¢ varia-
tion of the needle * being read off by the vernier.

The movement of the circle is effected ecither by a slow
moving or * tangent screw,”’ as shiown in the engraving, 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 se-
ourely fastened in its position by a clamping nut underneath
the main plate.

BaLL SPINDLE.—The compass is usually fitted to a spindle
made slightly conical and having on its lowerend 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 the opera-
tion' of leveling the compass.

The ball is placed either in the brass head of the Jacob
Staff already shown with the previous instrument, or still
better, in the compass tripod seen in the engraving of the
Vernier Transit beyond.

The superiority of the vernier over tie plain compass con
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sists in its adaptation to the retracing the fines of an old
survey, and to the surveys of the U. S puvlic lands, where
the lines are based on a true meridian.

Vasiation of the Needle.

It is well knowr that the magnetic needle, iu almost all
parts of the United States, points more or less to the east ot
west of a true meridian, or north and south line,

This deviation, which is called the VARIATION OR DECLINATION
of the needle, is not constant, but increases or decreascs to
a very sensible amount in a series of years.

Thus at Troy. N. Y., a line bearing in 1838, N. 31° E,,
would in 1874, with the same needle, have a bearing of
about N. 82° E., the needle having thus in that interval
travelled a full degree to the west.

For this reason, therefore, in running over the lines of &
farm from field notes of some years standing, the surveyor
would be obliged to make an allowance, both perplexing and
ancertain, in the bearing of every line.

To avoid this difficulty the vernier was devised, the arrange-
ment of which we shall now describe.

Tuee VERNIER i8 divided on its edge to thirty equal parts,
and figured in two series on each side of the centre line.

In the same plane with the vernier is an arc or limb, fixed
to the main plate of the compass, and graduated to half
degrees. _

The surfaces of both vernier and limb are silvered.

On the vernier are thirty equal divisions, which exactly
correspond in length with thirty-one of the half degrees of
the limb.

Each division of the vernier is, therefore, one-thirtieth or,
in other words, one minute longer than a single division of
the limb.

To Reap taE VerNiEr.—In “reading” the vernier, if i i
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wmnoved to the right, count the minutes from its zero point to
the left, and vice versa. Proceed thus until a division on
the 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 the
additional minutes up to thirty or one-half degree of the limb
is given by the upper row of ﬁg'ures on the opposite side of
the verhier.

To read beyond thlrty, add the minutes given by the ver-
nier to that number, and the sum will be 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.

To TurN orr THE VariATION.—It will now be seen that the
surveyor having the vernier compass, can by moving the
vernier to either side, and with it of course the compass cir-
cle attached, set the compass to any variation.

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

Then screwing up the clamping nut underneath the ver-
nier, he can run all the other lines from the old field notes
without further alteration. '
~ Thereading of the vernier on the limb in such a case would

give the change of variation at 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 divided circle, when the line of
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the sights would give the direction of the true meridian of
the place.

Such a change in the position of the vernier is necessary
in surveying the U. S, public lands, which are always run
from the true meridian.

“THE LINE OF NO VARIATION, a8 it is called, or that upon
which the needle will indicate a true north and south direc
tion, is situated in the United States, nearly in an imaginary
line drawn from the middle of lake Erie to Cape Hatteras,
on the coast of North Carolina.

A compass needle, therefore, placed east of this line would
have a variation to the west, and when placed west of the
line, the variation would be to the east, and in both cases
the variation would increase as the needle was carried far-
ther from the line of no variation.

Thus in Minnesota the variation is from 15° to 16° to the
2ast, while in Maine it is from 17° to 18° to the west.

At Troy, in the present year, 1874, the variation is about
9° to the west, and is increasing in the same direction from
two- to three minutes annually.

To Reap ro MiNuTks.—A less important use of the vernier
is to give a reading of the needle to single minutes, which is
obtained as follows:

First be sure, as in all observations, that the zero of the
vernier exactly corresponds with that of the limb ; then
noting the number of whole degrees given by the needle,
move back the compass circle with the tangent screw uatil
the nearest whole degree mark is made to coincide with the
point of the needle, read the vernier as before described, and
this reading added to the whole degrees will give the bearing
to minutes.

To use the Vernier Compass.

Proceed in the same manner as directed in regard to the

Plain Compass, when making new surveys, always taking
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eare that the vernier is set at zero and securely clamped by
screwing up the nut beneath the plate.

In surveying old farms, allowance and correction must be
made for the variation, as just described.

Sizes of the Vernier Compass.

We make three sizes of this compass, having needles of four,
five and six inches long respectively, the main plates of the
two largest being over fifteen inches long; and of the smallest
sige, thirteen inches, the sights of the last are also about an
inch shorter.

In the four and five inch Vernier Compasses, the variation
arc is within the compass circle like that of the railroad com.
pass hereafter described, and the variation is set off to min-
utes by & pinion head underneath the plate; the circle is also
clamped at any variation by a sorew placed opposite the pinion.

Weight of the Vernier Compasses.
The average weights of the different sizes, including the
brass head of the Jacob Staff, beginning with the smallest.
are respectively 63, 73 and 94 pounds.
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/
Surveying Instruments.

THE VERNIER TRANSIT.

This instrument, shown in the engraving opposite, resembles
the Vernier Qompass in its:construstion and general principles,
differing from it mainly in theuse of a telescope in place of tha
ordinary sights. The variation of the needle is set off by a
pinion, s shown, and the circle clamped by & nut underneath
the plate as usual. .

The instrument is clamped to the spindle and secured from
falling ‘froth it by, the clamp seéréw and spring ‘eatch, 'seen on
opposite sides of -the socket in the engraving.

The Vernier Transit should always be used with the coms.
pass tripod at least, as shown in the engraving, and often, es-
pecially when furnished with the extra attachments to tele-
gcope, is placed upon the light leveling tripod, shown with the
Surveyor’s Transit beyond, and described in our account of
that instrument.

The needle of this instrument is either four five or six
inches long, as the surveyor may prefer, the one with the six
inch needle being shown in the engraving, and generally
selected by our customers.

The advantages of the Vernier Transit over the ordinary
compass, are due mainly to the telescope and its attachments
which we ahall proceed to deseribe in detail.
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The telescope is from ten to twelve inch
es long, and sufficiently powerful to sce
and set a flag at a distance of two miles in
a clear day. *

The cross-bar in which it is fixed, turns

.E readily in the standards, so that the tele-
# scope can be turned in either direction, and
back and fore sights be takem without
moving the instrument.

Like all telescopes used by us in our in-
struments, it shows objects in an erect
position.

Tre TeresccpE.—The interior construc-
tion of the telescope of the Vernier Transit,
which is very similar to those of the other
" instruments we shall describe, is well
shown in the longitudinal section represen-
ted in fig. 4.

As here seen, the telescope consists es-
sentially of an object-glass, an eye-piece
tube, anl a cross-wire ring or diaphragm,
A HA The object-glass is composed of two
lenses, one of flint, the other of crown
glass, which are so made and disposed as
to show the object seen through it withous
color or distortion.

@ Il?l The object glass and the whole telescope
is therefore.said to be ‘ achromatic.”

The eye-piece is made up of four plano-

convex lcnses, which, beginning at the eye
pf. .]h .end, and proceeding on, arc called respecc-
4 tively, the eye, the field, the amplifying,
i .and the object lenses.
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Together, they form a compound microscope, magnifyin!
the minute image of any object forined at the cross-wires by
the interposition of the object glass.

Fig. b. .

Tar Cross Wires.—The cross-wire diaphragm, two views
of which are here exhibited, is a small ring of brass, sus-
vended in the tube of the telescope by four capstan head
screws, which press upon the washers shown on the outside
of the tube.

The ring can thus be moved in either direction by working
the screws with an ordinary adjusting pin.

Across the flat surface of the ring two fine fibres of spi-
der’s web are extended at right angles to each other, their
ends being cemented with beeswax or varnish, into fine lines
cut in the metal of the ring.

The intersection of the wires forms a very minute poini,
which, when they are adjusted, determines the optical axis
of the telescope, and enables the surveyor to fix it upon an
object with the greatest precision.

The imaginary line passing through the optical axis of the
telescope, is termed the ‘‘line of collimation,” and the opera~

tion of bringing the intersection of the wires into the optical -

v
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exis, is called the ‘‘ adjustment of the line of collimation.”
This will be hereafter described.

The openings in the telescope tube are made considerably
larger than the screws, so that when these are loosened, the
whole ring can be turned around for a short distance in either
direction.

The object of this will be seen more plainly, when we de-
scribe the means by whicn the wire is made truly vertical.

The sectional view of the telescope (fig. 4) also shows two
moveable rings, one placed at A A, the other at C.C, which
are respectively used, to effect the centering of the eye-piece,
and the adjustment of the object-glass slide.

The centering of the eye-tube 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 tubey until
the intersection of the wires is brought into the centre of the
field of view.

The adjustment of the object slide, which will be fully de-
scribed in our account of the Levellng Instrument, secures
the movement of the object-glass in 'a straight line, and thus
xecps the line of collimation in adjustment through the whole
range of the slide, preventing at the same time what is term-
ed the *‘ travelling”’ of the wires.

This adjustment, which is peculiar to our telescopes, is
always made in the process of construction, and needing no
further attention at the hands of the engineer, is concealed
within the ring near the ball of the telescope axis.

Optical Pn'nciples' of the Telescope.

In order that the advantages gained by the use of the tele
scope may be more fully understood, we shall here venture
briefly to censider the optical principles involved in its cone
struction.
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We are said to ‘“see” objects because the rays of light
which proceed from all their parts, after passing through the
pupil of the eye, are by the crystalline lens and vitreous
humor, eonverged to a focus on the retina, where they form
a very minute inverted image; an impression of which: is
conveyed to the brain by the optic nerve

The rays proceeding from the extremities of an object, and
crossing at the optic center of the eye, form the ¢ visual
angle,” or that under which the object is seen.

The apparent magnitude of objects depends on the size of
the visual angle which they subtend, and this being great.or
small, as the object is near or distant—the objects will ap-
pear large or smell, in an inverse proportion to the distances
which separate them from the observer.

, Fig. 6. Thus, (in fig. 6,) if the
distance O A is one-half
of O B, the visual angle,
subtended by the object
at the point A, and there-
fore the apparent mag-
nitude of the object will
be twice that observed at B. If, therefore, the visual angle
subtended by any object, can be made by any means itwice
as large, the same effect will be produced as if the observer
were moved up over one half the intervening distance.

Now this is the principal advantage gained in. the use of
a telescope.

The object-glass receiving the rays of light which proceed
from all the points of a visible object, converges them to a
focus at the cross-wires, and there forms a minute, inverted,
and very bright image, wtich may be seen by placing a piece
of ground glass to receive it at that point.

The eye-piece acting as a compound microscope, magnifies
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this image, restores it to its natural position, and
conveys it to the eye. '

The visual angle which the image there sab-:
tends, is as many times greater than that which
would be formed without the use of the telescope,
as the number which expresses its magnifying
power.

Thus, a telescope which magnifies twenty
times, increases 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 was distant
only ten feet from the naked eye.

The accompanying cut, (fig. 1) which we are
kindly permitted to copy from an excellent trea-

h!tlae on surveying, by Prof. Gillespie of Union

College, will give a correct idea of the manner
in whiclh the rays of light coming from an object
are affected, by passing through the several
glasses of a telcscope.

We shall only consider the rays which proceed
from the extremities; these, after passing through
the object-glass, here shown as a single lens, are
conveyed to the point B, the centre of the cross-
wires and the common focus of the object and
eye-glasses. At this place the rays cross each
other and the image is inverted.

The rays next come to the object lens C, and
passing through it are refracted so as again to
cross each other, and come thus .to the amplifying
lens D. By this they are again refracted, made
more nearly parallel, and thus reach the large
field lens E. After passing through this, the-
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form a magnified and erect image in the focus of the ey
lens G. By the eye lens the image is still further magnified,
and at last enters the eye of the observer, subtending an
angle as much greater than that at the point O, as is the
magnifying power of the telescope.

In place of the eye-piece of four lenses, which we have
just been considering, and which is exclusively used in all
American instruments made at the present day; another,
which has but three lenses, is often seen in the telescopes of
imported instruments.

This latter, which inverts the object, though saving a little
more light than the former, is exceedingly troublesome to
the inexperienced observer, and has never been popular in
American engineering.

To ascertain the Magnifying Power of a Telescope.

Set up the instrument about tweaty or thirty feet from the
side of a white wooden house, and observe through the tele-
scope the space covered by one of the boards in the field of
the glass; then still keeping that eye on the telescope, hold
open the other with the finger, if necessary, and look with it
at the same object. By steady and careful observation there

_ will appear on the surface of the magnified board, a number
of smaller ones seen by the naked eye, count these, and we
- shall obtain the magnifying power.

If the limits of the magnified board, as seen through the
telescope, can be noted so as to be remembered after the eye
is removed, the number of boards contained in this space
may then be easily counted.

The side of an unpainted brick wall, or any other surface
containing a number of small, well marked and equal objects,
may be observed, in place of the surface we have described.

The operation described requires great care and close

et
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observation, but may be performed with facility after a little
practice.

'We have spoken of the effect of the telescope in magnify-
ing objects, but have not mentioned what is termed its
“illuminating power.”

This arises from the great diameter or aperture of the
object-glass compared with that of the pupil of the eye, whick
enables the observer to intercept many more rays of light,
and bring the object to the eye highly illuminated.

The advantage gained in this increase of light.depends, ag
18 evident, on the size of the object glass, and the perfection
with which the lenses transmit the light without absorbing
or reflecting it. i

The superficial magnifying power of a telescope, is found
by squaring the number which expresses its linear magnify-
ing power; thus a telescope which magnifies twenty times,
increases the surface of an object four hundred times.

Before an observation is made with the telescope, the eye-
piece should be moved in or out, until the wires appear dis-
tinct to the eye of the operator; the object-glass is then ad-
justed by turning the pinion head until the object is seen clear
and well defined, and the wires appear as if fastened to its
surface. ' .

The intersection of the wires, being the means by which
the optical axis of the telescope is defined, should be brought
precisely upon the centre of the object to which the instru:
ment is directed.

Having thus briefly considered the principles, we shall now
proceed to describe the

Attachments of the Telescope.

A telescope is said to be “plain” when it is without any
sppendages to its tube or axis, as that of the Engineer’s
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Transit shown in the engraving, snd most instruments are
made in that manner. )

Nany surveyors, however, prefer to add these conveniences
asud we shall now consider them in detail.

Tar Cramp anp TaneENT—Consists of a ring which encir-
cles.one end of the telescope axis, and has also an arm pro-
jecting below, for the attachment of a tangent screw. The
ring is securely fastened at will to the axis by a clamp screw
inserted on one side, and the telescope then moved slowly
up or down by turning the tangent screw.

The clamp and tangent ought always to accompany the
vertical circle, and the level on the telescope.

VerricaL CircLE.—A divided circle as seen in the cut of the
Vernier Transit, is often attached to the axis cf the telescope,
giving, with a vernier, the means of measuring vertical an-
gles with great facility.

We make two sizes of these circles, one of 3} inches
diameter, seen’ with this instrument, the other an inch larger,
and shown in the cut of the Surveyor’s Transit. The former
is graduated to single degrees, and reads by the vernier, to
five minutes of arc. The latter, divided to half degrees, gives
a reading, with the vernier, to single minutes.

The vertical circle is fitted firmly to the telescope axis, and
‘astened with a screw, so that it remains permanent.

The vernier, however, may be shifted in either direction,
by loosening the screws which confine it to the standards.

The ve.mer of the small circle is divided into twelve equal
parts, which correspond with thirteen degrees on the zircle.

Each division of the vernier is, therefore, one-twelfth of
one degree, or five minutes longer than a single division of
the circle, so that the angles are read to five minutes of a
degree
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The vernier is double, having its zero poist in the middle,
and the reading up to thirty minutes, is said to be direct;
thai is, if the circle is mowed to the right, the minutes are
read off on the right side of the vernier, and vice versa.

“The minutes beyond. thirty are obtained on.the opposite
side, and in the lower row of figures.

By following these directions, and noticing the first divi-
gions on the circle and vernier, which exactly correspond, the

. surveyor can obtain a reading to five minutes with great

facility.

LeveL on TeLescore.—Besides the vertical circle, there is
sometimes a small level attached to the telescope of this ang
otber instruments, which we shall hereafter describe.

Such an attachment is shown in the cut of the Surveyor’s
Transit, and its adjustment and advantages will be explain-
ed in our account of that instrument.

Sicars ox TeLEscore.—We are sometimes desired by sur-
veyors to place a pair of short sights on the upper side of
the telescope tube. ‘

They are best made to fold close to the tube when not in
ase, like those of the pocket compass, described hereafter.-

These sights are useful in taking back sights without
turning the telescope, and in sighting through bushes or in
the forest, and as the telescope can be turned up or down,
answer all the purposes of the longer sights of the ordinary
compass.

Siears ror RicET ANGLES.—Besides the sights just men-
tioned, we have often attached others to the plate of the
instrument, on either side of the compass circle or on the
standards. '

These being adjusted to the telescope give a very ready
means of laying off right angles, or running out offsets, with
put changing the position of the instrument
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To adjust the Vernier Transit.

TrE LeveLs of this instrument have a capstan head screw
at cach end, and are adjusted with a stecl pin in the same
manper as those of the Plain compass.

Tre NEepLE is also adjusted as described in our account of
that instrument.

Line oF CoLummation.—To make this adjustment, which is,
in other words, to bring the intersection of the wires into
the optical axis of the telescope, so that the instrument,
when placed in the middle 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 care-
fully; and then having brought the wires into the focus of
the eye-piece, adjust the object-glass on some well defined .
point, as the edge of a chimney or other object, at a distance
of from two to five hundred feet; determine if the vertical wire
is plumb, by clamping the instrument firmly to the spindle and
applying the wire to the vertical edge of a building, or ob-
serving if it will move parallel to a point taken a little to
one side; should any deviation be manifested, loosen the
cross-wire screws, and by the pressure of the hand on the
head outside the tube, move the rmg around until the error
is 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
teleacope, find or place some good object in the oppcsite
direction, and at about the same distance from the instrument

a8 the first object assumed. :

Great care should always be taken in turning the telescope,
that the position of the instrument upon the spindle is not in

e slightest degree disturbed.
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Now, having found or placed an object which the vertical
wire bisects, unclamp the instrument, turn it half way around,
and direct the telescope to the first object selected; having
bisected this with the wires, again clamp the' instrument,
revolve the telescope, and note if the vertlcal wire bisects
the second object observed.

Should this happey, it will indicate that the wires are in
adjustment, and the points bisected are with the centre of
the instrument, in the same straight line.

If not, however, the space which separates the wires from
the second point observed, will be double the deviation of
that point from a true straight line, which may be conceived
a8 drawn through the first point and the centre of the instru-
ment, since the error is the result of two observations, made
with the wires when they are out of the optical axis of the

telescope.
Fig. 8.

. : /n
B c

For as in the diagram, let A represent the centre of the
instrument, and B C the imaginary straight line, upon the
extremitics of wkich the line of collimation is to be adjusted.

B represents the object first selected, and D the point
which the wires bisected, when the telescope was made to
revolve,

When the instrument is turned half around, and the tele-
scope again directed to B, and once more revolved, the wires
will bisect an object, E, situated as far to one side of the trne
line as the point D is on the other side.

The space, D E, is therefore the sum of two deviations of
the wires frcm a tiue stralght line, anl the error is made
very apparent
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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.

Remember that the eye-piece inverts the position of the
wires, and therefore that in loosening one of the screws 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,
ene-quarter of the space, D E, has been passed over, return
the instrument to the point B, revolve the telescope, and if
the correction has been carefully made, the wires will now
bisect a point, C, situated midway between D and.E, and in
the prolongation of the imaginary, line, passing through the
point B and the centre 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 towards C. If the wires again
bisect it, it will prove that they are in adjustment, and that
the points, B, A, 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.

Another method of adjusting the line of collimation often
employed in situations where no good points in opposite
directions can be selected upon which to reverse the wires,
may here be described.

The operator sets up the instrument in some position
which commands a long sight in the same direction, and
having leveled his instrument, clamps to the spindle, and
with the telescope locates three points which we will term A,
B and C, which are distant from the instrument about one,
two and three hundred feet respectively.

These points, which are usually determined by driving a
vail into a wooden stake set firmly into the ground, will all

PO
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e in the same straight line, however much the wires are out
of adjustment, since the position of ‘the instrument remains
unchanged during the whole operation.

Having fixed these points he now moves the instrnment to
B, and sets its centre directly over the nail head, by letting
lown upon it the point of a plumb-bob suspended from the
tripod.

Then having leveled the instrument, he directs the wires
to A, clamps to the spindle and revolves the telescopo
towards C.  Should the wires strike the nail at that point,
it would show that they were in adjustment.

Should any deviation be observed, the operator must cor
rect it by moving the wire with the screws until, by estima-
tion, half the error is removed.

Then bringing the telescope again upon either A or C, and
revolving it, he will find that the wires will strike the point
in the opposite direction if the proper correction has been
applied.

If not, repeat the operation until the telescope will exactly
cut the two opposite points, when the interscction of the
wires will be in the optical axis, and the line of collimation
in adjustment.

In our description of the previous operation, we havu
spoken more particularly of the vertical wire, becanse in a
revolving telescope this occupies the most important place,
the horizontai one being employed mainly to define the cen-
tre of the vertical wire, so that it may be moved either up or.
down without materially disturbing the line of collimation..

The wires being adjusted, their intersection may now be
brought into the centre of the field of view by moving the

" gerews A A, shown in the sectional view of the telescope,
Fig. 4, which are slackened and tightened 'in pairs, the
movement being now direct, until the wires are seen in
their proper position. '
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It is here proper to observe, that the position of the line of
collimation depends upon that of the object-glass, solely, so
that. the eye-piece may, as in the case just described, be
moved in any direction, or even entirely removed and a new
one substituted, without at all deranging the adjustment of
the wires. '

THE Stanparps.—In order that the wires may trace a ver-
tical line as the telescope is moved up or down, it is neces-
sary that both the standards of the telescope should be of
precisely the same height.

To ascertain this and make the correction if needed pro-
seed as follows:

Having the line of collimation previously adjusted, set the
instrument in a position where points of observation, such
as the point and base of a lofty spire, can be sclected, 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 half around, fix the
wires on the lower point, clamp to the spindle, and raise the
telescope to the highest object.

If the wires bisect it, the vertical adjustment is effeoted;
if they are thrown to either side this would prove that the
standard opposite that side was the highest, the apparent
error being double that actually due to this cause.

To correct it, we now 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 hold on the cap of the
standard, the adjustment is made with the utmost precision.

This arrangement, which is common to all our telescopna
instruments, is very substantial and easily managed.

TrE VErricaL CircLE-—When this attachment requires ad-
justment, praceed by leveling the instrument carefully, and
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having brought into line the zerds of the wheel and vernier,
find or place some well defined point or line which is cut by
the horizontal wire.

Turn the instrument half around, revolve the telescope,
and fixing the wire upon the same point as before, note if
the zeros are again in line.

If not, loosen the screws and move the zero of theé vernier
over half the error; bring the zeros again imto coincidence,
and proceed precisely as at first described until the error is
entirely corrected, when the adjustment will be completed

Should it be desired, at any time, the circle can be removed
by the surveyor and replaced at pleasure.

TrE LeveL oN TeLeEscorE.—The adjustment of this will be
best considered when we come to speak of the Surveyors’
Transit.

ApsustENTS IN GENERAL—We ought here to say that the
above adjustments, as well as all the others which we have
previously explained or may hereafter describe, are always
made by us in person, but are given in this work in order
that the surveyor and engineer may fully understand theii
instruments, and be enabled to detect and remedy errors and
accidents, which in practice will often occur.

To use the Vernier Transit.

This instrument is used on the ordinary ball and spindle,
placed most commonly in the compass tripod, as shown in
the engraving.

Leverine Heap.—Sometimes leveling screws with the par-
allel plates, and which together we shall designate the “level-
ing head,” with a clamp and tangent movement, are used
with this instrument as well as with the Surveyor’s Transit.

This leveling head can be unscrewed from the legs, and is
packed in the instrument box; it is of very moderate cost,
and in almost every situation is infinitely superior to a ball
and socket or any other support.
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Comround BarLL.—We also manufacture
what may be termed a ‘compound ball
spindle,”” which has a tangent movement,
and gives all the perfection of more cost-
ly arrangements, with a very moderate
expense,

As represented in the cut, it has an-in-
terior spindle, around which an outside
hollow cylinder is moved by turning the
double-headed tangent screw, which has
in the middle an endless screw, working
into teeth cut spirally around in a groove

[Fig. 9.] of the cylinder. The compass, or other
instrument, revolves on the outside socket, precisely as it
placed on a common ball spindle; but when a slower move-
ment is required, can be made fast by the clamp screw, and
then turned gradually around the interior spindle by the tan-
gent screw, until the slote of the sight or the intersection of
the wires, is made to bisect the object with the utmost cer-
tainty.

The compound ball may be placed either in a jacob-staff
sockei or compass tripod.

LeveLiNe Socker.— A convenient arrangement for use,
either with this instrument or with a sight compass, is shown
‘n the leveling socket described in our account of the solar
compass beyond.

- The socket may be used either with the ordinary compass
vall or the compound ball, as there represented, and gives a
very rapid and accurate means of leveling the instrument.

Tre Sering Carch, described in our account of the Plain
Compass, is always attached to the socket of this instrument,
whether placed upon a ball or tripod, so that it cannot slip
off from the spindle in carrying.

Tae CraMr ScrEW, is in the side of the socket of this instru-
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ment, and by pressing a brass spring in the interior against the
spindle, serves to fix the instrument in any position.

THE VERNIER is moved by the pinion head, now always
placed beneath the plate, precisely as described in our account
of the Vernier Compass, and is read to minutes in the same
manner.

There is also a clamp nut underneath the circle, by whxch it
is securely fixed in any position, which must be loosened
whenever the vernier is moved by the pinion.

Tee NeepLe Lirrine Screw is the same as those of the
compasses previously described. .

Ix SurvEYING With this instrument the operator proceeds
precisely as with the Vernier Compass, keeping the south
end towards his person, reading the bearings of lines from
the north end of the needle, and using the telescope in place
of sights, revolving it as objects are selected in opposite
directions.

Pararrax.—Before an observation is made with the tele-
scope, the eye-piece should be moved in or out until the wires
appear distinct to the eye of the operator, the object-glass
may then be placed in position by turning the pinion head
on the top of the telescope, until the object is seen clear and
well defined, and the wires appear as if fastened to its sur-
face.

‘When, on the contrary, the wires are not perfectly distinct,
the observer, by moving his eye to cither side of the smali
aperture of the eye piece, will cause the wires to * travel”’
on the object, ard thus occasion what is termed the ‘‘error
of parallax.”

The intersection of the wires being the means by which
the optical axis of the telescope is defined, should be brought
prec1se1y upon the centre of the object to which the instrus
ment is directed.
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To take ANérLes oF ELivarion.—Level the instrument care
fully, fix the zeros of the circle and vernier in line, and note
the height cut upon the staff or other object, by the horizon-
tal wire; then carry the staff up the elevation, fix the wire
again upon the same point, and the angle of elevation will
be read off by the vernier.

By careful usage, the adjustments of the Vernier Transit
will rémain as permanent as those of the ordinary compass
the only one liable to derangement being that of the line of
collimation.

This should be examined occasionally, and corrected in the
manner previously described.

Repairs of the Vernier Transit.

These being in great part already spoken of, it will be
necessary to consider only such as belong to the telescope.

To Reprack tHE Cross Wires.—Take out the eye-piece
tube, 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 i§
brought into view from the open end of the telescope tube,
in this thrust a stout splinter of wood or a small wire so as
to hold the ring when the remaining screws are withdrawn ;
the ring is then taken out and is ready for the wires.

For these the web of the spider is to be preferred above
any thing else, but when this is not obtamable, a fine silk
fibre may be substituted.

‘We usually procure our webs from the living manufacturer
directly, selecting those of a yellowish-brown color, as fur-
nishing the most perfect product.

The spider being held between the thumb and finger of an
asgistant, in such position as to suffer no serious injury, and
at the same time be unable to make any effectual resistance
with his extremities, the little fibre may be drawn out at
plceasure, and being placed in the fine lines cut on the surface
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of the diaphragm, is then firmly cemented to its place by
applying softened beeswax with the point of a knife blade

In case the spider is not procurable, a fine strand of a
web which is free from dust, and long enough to serve for
both wires, may be selected.

In such times as the spiders remain in their winter quar~
ters, we have been able to procure very good fibres from a
box in which a number had been confined.

‘When the wires are cemented, the ring is returned to its
position in the tube, and either pair of screws being insert-
ed, the splinter or wire is removed, and the ring turned until
the other screws can be replaced.

Care must also be taken that the same side of the ring is
turned to the eye-piece as before it was removed.

When this has been done, the eye-tube is inserted, and its
centering ring brought into such & position that the screws
in it can be replaced, and then by screwing on the end of the
telescope, the little cover into which the eye-tube is fixed,
the operation will be completed.

To CreaN taE TELEScOPE.—The only glasses that will ordi-
narily require cleaning, are the object-glass on its outside
surface, and the little eye-lens, which is exposed when the
oap of the eye-tube is removed.

To remove the dust from these use a very soft and clean
silk or cotton cloth, and be careful not to rub the samé part
of the cloth a second time on the surface of the glass.

No one should ever be allowed to touch the glasses with
the fingers or with a dusty cloth.

Excellencies of the Vernier Transit.

These are due chiefly to the telescope and its atlachments,
and from what has already been said, it will appear are such
as to render this instrument greatly superior to one provided
with the ordinary sights.

1. The magnifying power of the telescope enables the sur
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vcyor to take accurate observations at distances entirely
beyend the reach of the naked eye.

2. The fine intersection of the cross-wires can be set pre-
cisely upon tlie centre of the object.

8. The revolving property of the telescope gives the means
of running long lines up or down'steep ascents or descents
with perfect ease, where, with the short sights of the ordi-
aary compass, two or three observations would have to be
taken.

4. The use of a telescope entirely avoids the incessant trying
of tne eyes, experienced in surveys with the ordinary sights.

5. With the telescope, lines can be run through the forest
or brushwood, and the flagstaff distinguished with much
greater certainty than through the sights of a compass.

This statcment may appear very unreasonable to those not
familiar with the instrument, and these, in fact, raise the
greatest objection to a telescope, from its supposed unfitness
for sarveys in such locations.

They have only to use it a few times in this kind of work,
in connection with a flagstaff, painted ‘white or covered with
papeér, to distinguish it from the surrounding cbjects, to be
convinced of its great superiority.

In the Vernier Transit, as furnished by us, is supplied, as
we believe, to the surveyor the most perfect of all needle
instruments, and this at a cost but little above that charged
Iy other makers for a sight compass. :

The advantages of the telescope and its attachments are
su great that a surveyor, accustomed to them, would find it
difficult to content himself with the ordinary compass, und
such in fact is the universal testimony of those familiar with
the Vernier Transit.
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Sizes of the Vernier Transi.

We make three sizes, having respectively needles of four
five and six inches long.

The telescopes of our five and six inch transits, are botk
eleven inches long, and reverse at either end ; the telescope of
the four inch size is about seven inches, and the whole instru.
ment very light and portable.

Weights of the Vernier Transits.

The average weights of the different sizes, not including the
tripods are, for the four inch instrument. five pcunds ; the five
inch, eight and a half, and the six inch, eleven pounds.
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Needle Instruments.

‘We have now described the instruments included under the
division termed Needle Instruments, in the beginning of this
work. .

As there stated, the Plain and Vernier Compasses and the Ver-
nier Transit depend for their accuracy and value, mainiy upon
the perfection of movement of the magnetic needle.

With such instruments, the greater part of the surveying in
our country has heen, and will for a long time in the future, con-
tinue to be done.

And though with the improvements made in these instruments,
a good surveyor may, with great care and skill, do work with a
surprising degree of accuracy and perfection, yet all needles are
liable to many irregunlarities.

Imperfections of the Needle.

These may arise either from the loss of magnetic virtue in the
poles, the blunting of the centre-pin, or the attraction exerted
upon it by bodies of iron, whose presence may be entirely unsus-
pected.

The first two of these errors may be easily remedied in the
manner we have described.

Looan, ArrracrioN.—The third and most frequent source of
inaccuracy, may be detected by taking back sights, as well as
fore sights, upon “every line run with the needle, and by the
;;greemenb of the bearings, determining the true direction of the

ne.

Sometimes a compass may have little particles of iron concealed
within the surface of the metal circle or plates.
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It is the business of the maker to examine every instru-
ment, in search of this defect, by trying the reversion of the
needle upon all points of the divided circle.

If the needle should fail to reverse, when the compass is
turned half around, and the sights directed a second time
upon any object, the instrument should be thrown aside and
never sold. :

Besides the dificulties caused by the above imperfections,
the variation of the needle is a frequent source of annoyance.

What is termed the secular variation, we have already
mentioned in our acccount of the Vernier Compass, we will
now speak of the

DrurNaL VariatioN.—This is owing to the influence of the
sun, which, in summer, will cause the needle to vary from
ten to fifteen minutes in a few hours, when .exposed to its
fullest influence.

To guard against these causes of inaccuracy in the use of
ncedle instruments, the surveyor will need the greatest care
and attention ; and yet, with all the precautions than can be
suggested, the difficulty of measuring horizontal angles with
certainty, and to a sufficient degree of minuteness by the
needle alone, has caused a demand to be felt more and more
sensibly in all parts of the country for instruments, in the
use of which the surveyor may proceed with assured accu-
racy and precision.

Indeed, in Canada, so great is the distrust of needle in-
struments, that the Provincial Land Surveyors are forbidden
to use an instrument in their land surveys, unless it is capable
of taking angles independently of the needle.

To supply the demand thus created for increased perfection
in the implements of the surveyor, we manufacture a variety
~f instruments ; three of which we shall now describe under
the names of The Railroad Compass, The Surveyor's Transit
and the Solar Compass. ‘
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Surveying Instruments.

THE RAILROAYD COMPASS.
Fig. 10.

As shown in Fig. 10, this instrument has the main plate,
levels, sights, and needle of the ordinary instrument, and
has also underneath the main plate a divided circle or limb
+ by which horizontal angles to single minutes can be taken
independently of the needle.

The verniers are attached to the under surface of the main
plate the openings through which they are seen being covered
with slips of glass to protect the divisions from dust and
moisture; only onc of the verniers is shown in the cut.

The connection between the two plates is made by a clamp
and tangent movement shown at e, by which-they can be fas-
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wned together or released at will, or moved slowly around
each other as may be desired in the usc of the compass.

The needle lifting screw is shown near the clamp screw,
on the same end of the plate,

On the opposite side of the compass circle is seen the head a
of a pinion working into a circular rack fixed to the edge of
the compass circle, and thus enabling the surveyor to move the
compass circle about its centre in setting off the variation of
the needle, precisely as in the case of the vernier compass.

~ The variation is read to single minutes by a vernier and
divided arc, partially shown near the letter S in the cut.

Near the pinion head is also shown a clamp screw, by which
the circle is securely fixed when moved to the proper position.

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 perfectly free from friction.

THE GRADUATED CIRCEE or limb is divided to half degrees,
and figured in two rows, viz : from 0° to 90°, and from 0° to
860°; sometimes but a single series is used, and then the
figures run from 0° to 860°, or from 0° to 180° on each side.

The figuring, which is the same upon this as in the other
angular instruments we shall hereafter describe, is varied
when desired by the surveyor. The first method is our
usual practice.

Tae VErNIERS are double, having on each side of the zero
mark thirty equal divisions corresponding precisely with
twenty-nine half degrees of the limb; they thus read te
single minutes, and the number passed over is counted in
the same direction in which the vernier is moved.

The use of two opposite verniers in this and other instra-
ments gives the means of *‘ cross questioning’’ the gradua-
tions, the perfection with which they are centered and the
dependence which can be placed upon the aceuracy of the
angles indicated. '

—aralon g,
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Tar NEeepLe of this instrument is five or five and s halfinches
long, and made precisely like those previously described.

Tue ApjusrMeNts of this instrument, with which the sur
veyor will have to do, have been already described.

To use the Ratlroad Compass.

It can be set upon the common compass ball, or still betier,
the tangent ball already described, placed cither in a jacob-
staff socket, a compass tripod, or the leveling socket and
tripod as shown with the solar compass.

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

To raxe Horrzontar ANcLEs.—First level the plate and
set the limb at zero, fix the sights upon -one of the objects
selected, and clamping the whole instrument firmly to the
spiudle, unclamp the vernier plate and turn it with the hand,
until the sights are brought nearly upon the second object;
then clamp to tke limb, and with the tangent screw fix them
precisely upon it.

The number of degrees and minutes read off by the vernier,
will give the angle between the two objects, taken from the
centre of the instrument.

It will be understood that the horizontal angles can be
taken in any position of the vérniers, 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.

It is advisable where great accuracy is required, in this
and other instruments furnished with two verniers, to obtain
the readings of the limb from both, add the two together and
halve their sum ; the result will be the mean of the two
readings, and the true angle between the points observed.

Such a course is especially necessary when the readings
of the verniers essentially disagree, as may sometimes hap-
ven when the instrument has been injured by an accident
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Use or TrE NEEDLE.—In taking horizontal anglos as just
described, the magnetic bearings of the two objects are
often noted, and thus two separate readings of the same
angle, one by the limb, the other by the needle, are obtained,
to be used as checks upon each other to prevent mistakes.

Te Tury oFF THE VARIATION OF THE NEEDLE.—Having leveled
the instrument, set the limb at zero, and place the sights
upon the old line, note the reading 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 centre by
the pinion a. :

Now, clamp the compass circle firmly 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.

To Survey with this instrument, the operator should turn
the south side of the compass face towards his person, and
having brought the zeres of the limb and vernier plate in
contact, clamp them, and proceed as directed in our account
of the Plain Compass.

Of course it will be understood that lines can be run and
angles measured by the divided limb and verniers, entirely
independent of the needle, which, in localities where local
attraction is manifested, is very serviceable.

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

-
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8ingle Vernier Railroad Compass.

We have introduced a new style of this instrument essentially
like that already described, but of somewhat simpler construc-
tion in its sockets, and having but a single vernier to the
limb.

This new instrument, though afforded at a price materially
lower than the other, is still in every way accurate and reliable.

Size and Weight of the Railroad Compass, Single Vernier.

‘We make two sizes of this instrument, viz.: five, and
five and a half inch needle; the largest size, including the
brass head of the jacob staff, weighing ten and a half

pounds, and the five inch, ten pounds.-

Size and Weight of the Railroad Compass, Double Vernier.

‘We make two sizes of this instrument, viz.: five, and five
and a half inch needle; the largest size, including the brass
head of the jacob staff, weighing eleven pounds, and the
five inch, ten and a half pounds.

We invite especial attention to the different styles of our
Railroad compasses, believing that in many respects they are
very much superior to any other compass made, having a hori-
sontal limb, and an arrangement by which the variation of the
needle can be so readily set off and ascertained.
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THE SURVEYOR’S TRANSIT.

This instrument shown in the engraving on the opposite
gage, is in principle very similar to the instrument just de-
scribed, differing from it mainly in the substitution of the
telescope with its appendages, for the ordinary compass
sights.

Tay TeLEscOPE is of somewhat finer quality than that used
with the Vernier Transit; ashere shown, it is furnished with
a level, having a ground bubble tube and a scale; and also a ver-
tical circle connected with its axis.

Tae StaNparps are made precisely like those of .the Vernier
Transit, the bearings of the axis of the telescope being con-
ical, and fitted with the utmost nicety; there is also in one
of them the moveable piece for the adjustment of the wires
to the tracing of a vertical line.

Tae Seirir LEvELS are placed upon the upper surface of the
vernier plate, one being fixed on the standard so as not to
obstruct the light which falls on the vernier opening beneath.

Both levels are adjustable with the ordinary steel pin.

Tre Neeore is like that of the previous instrument, and
is five inches long, as shown.

Tae VERNIER PraTe, which carries the verniers and tele-
scopes, is made to move with perfect ease and stability,
around the graduated circle or limb, and horizontal angles
are taken to single minutes; the variation of the needle is
also set off by the pinion and clamp screw, as described in
the acccunt of the previous instrument.

Tae VERNIERS, as in all our angular instruments, are double,
reading either way from the centre mark, and to nngle
minutes of a degree.

There are two verniers, placed on opposite sides of the
instrument at right angles to the telescope; only one of
these is shown in the cut.
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Tae Divipep CircLE, or limb, is graduated to half degrees,
reads to minutes by the verniers, and is figured as described
before. :

Tae Cramp AND TaneENT movement of the vernier plate is
the same as that of the Railroad Compass; it is well
shown in the figure.

Tee Leverine Heap.—This instrument, as shown in the
engraving, is generally used on a tripod.

Tre Licer LeveLiNg Trirop, used with the Surveyor’s Tran-
sit, is well shown in the engraving. As there seen, there are

“nuts screwed in to the upper parallel plate, 8o as to give a
long bearing for the four leveling screws.

The under plate supports the feet of the screws, and has
beneath a cavity or bowl, in which moves a hemispherical
nut screwed to the spindle of the tripod.

This nut serves both to connect the plates together, and
as a pivot on which the upper plate is turned by the leveling
screws.

The under parallel plate has also a screw on the under sido,
by which the tripod head may be disconnected from the legs,
and packed in the box with the instrument.

The leveling screws are made of bell metal, have a large
{ouble milled head, and a deep screw of about forty threads
to the inch; their ends set into little brass cups, so that the
screws are worked without indenting the under plate. -
Sometimes a piece of leather is put in place of the cups.

The leveling screws are entirely covered above by little
caps which screw over the upper side of the nut.

When the screws are loosened, the upper plate can le
shifted around, so as to bring the leveling screws in any po-
sition, with reference to the plates and telescope of the in
strument.

The clamp and tangent screws are seen on the upper plate
of the tripod. In place of the single tangent screw, we have,
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in all our instruments, substituted the double tangent mcve-
ment, as shown in the engraving,

The spindle of the tripod head rises above the upper plate,
and the instrument can be removed from it, by pulling out
a little pin made to spring into a groove, and thus keep the
instrument from falling, when the tripod is carried upon the
shoulder.

In the iower end of the spindle and underneath the plates,
is screwed the loop for attaching the string of the plumb-hob

To Lever tHE Tripop, the engineer takes hold of the oppo
site screw heads with the thumb and fore finger of each hand, -
and turning both thumbs in or out, as may be necessary,
raises one side of the upper parallel plate and depresses the
other, until the desired correction is made,

Surrring Prate 10 Leverine Trrrop Heap.—In this ar-
rangement, as shown
in the cut, the lower
leveling-plate is made
up of twa separate
pieces, the principal
one screwing on the

2 plate to which the legs
are connected, and the
smaller, or shifting

‘ = biece, in which the
{ % hemispherical nut,
connecting the stem

. Of the leveling head,

A tarns—as the plates

A are leveled in ordinary
use.

It will be readily seen that when the point of the plummet falls to either
side of a desired point, that by loosening the leveling screws, the little
plate, and the whole instrument with it, can be easily moved in any di-
rection, and thus the plummet brought precisely upon the desired point,
without disturbing the tripod legs. The plate admits of about one inch
movement.

Apsusting Socker, a beautiful arrangement for oceasional
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use in place of the leveling tripod, in cases where greater
lightness and rapidity of adjustment are desired, is shown in
the adjusting socket, described in the account of the Sola:
(Jompass.

To adjust the Surveyor’s Transit.

Tee LeveLs are adjusted with a steel pin as those of the
Vernier Transit, and it need only be added here, that in this,
ag well as other instruments having two plates, moving upon
sockets independent of each other, the levels, when adjusted
on one plate, should still keep their position when both are
clamped together and turned upon a common socket.

Otherwise, however accurately the telescope might “trace
a vertical line, when ravolved upon the socket of one plate,
it would give a very different result as soon as the position
of the other plate was changed.

Tue NeepLE and telescope with its other attachments being
adjusted, as described in our account of the Vernier Transit,
we shall here consider only that of the

Lever on Trerescore.—For the adjustment of this attach-
ment we shall give two methods, the first being that usually
practiced by us.

1. First level the instrnment carefully, and with the clamp
and tangent movement to the axis, make the telescope hori-
rontal as near as may be with the eye, then having the line
of collimation previously adjusted, drive a stake at a con-
venient distance, say from one to three hundred feet, and
note the height cut by the horizontal wire, upon a staff sct
vn 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 in the ground, until the same
height is indicated as in the fiist observation.

The top of the two stakes will then be in the same hori
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zontal line, lowever much the telescope may be out of

lavel.

Now remove the instrument from fifty to one hundred feet
1o one side of either of the stakes, and in line with both ;
again level the instrument, clamp the telescope as nearly
norizontal 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 not, with the
tangent screw move the wire over nearly the whole error, as
shown at the distant stake, and repeat the observation as
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 its position, bring the bubble
into the centre by the little leveling nuts at the end of the
tube, when the adjustment will be completed.

2. Choose a piece of ground nearly level, and having set
the instrument firmly, level the plates carefully, and bring
the bubble of the telescope into the centre with the tangent
screw. ‘Measure in any direction from the instrument, from
one to three hundred feet, and drive a stake, and on the stake
set a staff and note the height cut by the horizontal wire,
then take the same distance from the instrument in an oppo
gite direction, and drive another stake.

On that stake set the staff and note the height cut by the
wire when the telescope is turned in that direction.

The gifference of the two observations is evidently the
difference of level of the two stakes.

Set the instrument over the lowest stake, or that upon
which the greatest height was indicated, and bring the
.evels on the plates and telescope into adjustment as at first

Then with the staff, measure the perpendicular distance

from the top of the stake to the centre cf one of the horizontal '_



68 THE SURVEYOR’S TRANSIT.

oross wire screw heads; from that distance subtract the dif

ference of level between the two stakes and mark the point

on the staff thus found; place the staff on the other stake, .
and with the tangent screw bring the horizontal wire to the

- mark just found, and the line will be level.

The telescope now being level, bring the bubble of the
level into the centre, by turning the little nuts at the end of
the tube, and noting again if the wires cut the point on the
staff; screw up the nuts firmly and the adjustment will e
completed.

With such a level carefully adjusted, the engineer, by tak-
ing equal fore and back sights, can run horizontal lines with
great rapidity, and a good degree of accuracy. '

To use the Surveyor’s Transit.

In surveying with this instrument, the plates must be set so
that the zeros of the circle and the verniers correspond, and
firmly clamped together, the eye end of the telescope being
placed over the south side of the compass circle, in the posi .
“tion shown in the engraving.

The surveyor may then proceed precisely as w1th the plain
compass.

To TURN OFF ANGLES.—When angles are to be measured
indeprndently of the needle, proceed precisely az directed in
the dsscription of the Railroad Compass.

Toz VARIATION oF THE NEEDLE is also set off as mon.
Yioned in our account of that instrument.

Sizes of the Surveyor’s Transit,
We make three sizes of this instrument, the weights and

dimensions of limb of each being as follows:

4 Inch needle horizontal limb, € in. diameter, weight 124 lbs,

5 1] . 6} . [ 16 lb‘

1 .« . 7 ‘ «  15¢ tba
(Leveling head included in weight.)
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Singte Vernier Surveyor’s Transit.

We have just introduced a modification of this favorite
instrument, by which, with a lighter socket and one double
vernier to the limb, we furnish all the capabilities of the more
costly instrument, at a material reduction in price.

We make four sizes of this transit, of the same dimensions
a8 those having two verniers to the limb; the engraving
opposite represents the one with five inch needle, having also
a level attached to telescope, with clamp and tangent to axis.

This instrument may be used on the ball spindle ard com-
pass tripod, like the Vernier Transit, but like other transits
should also be furnished with the usual leveling tripod.

Bizes and Weights of Single Verwier Surveyor's Transi.
4 inch needle with levelmg head, thhout tripod, 12 1ba.

43 1314 1bs.
b5 o . “* 14 lbs
534 “ “ “ 15 1bs.

The Single Vernier Surveyor’s Transit, from its lightness,
excellence, and cheapness, has well supplied a need long
felt by engineers and surveyors, in furnishing an instrument
suitable for accurate work at a very reasonable cost.

Merits of the Surveyor’s Transit.

In this instrument, as just described, the surveyor will
recognize advantages not possessed by any other instrument
with which we are acquainted.

Combining the capabilities of a needle instrument, with a
fine telescope, and the accuracy of a divided limb and verniers,
and having also the means for turning off the variation of the
needle; it is for a mixed practice of accurate surveying and
engineering;such indeed as is required by most eity engineers,
the best instrument ever constructed.

The peculiar construction of the sockets and plates of this
instrument is entirely our own invention, and we feel the
utmoat confidence in recommending it to all whose practice is
such as to require the use of the needle combined with that of
the divided circle and verniers.
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THE SOLAR COMPASS.

This instrument, so ingeniously contrived for readily deter
mining a true meridian or north and south line, was invented
by WiLLiau A. Borr, of Michigan, and patented by him in 1886

It has since come into general use in the sarveys of U. S.
publie lands, the principal lines of which are required to be
run with reference to the true meridian.

The invention having long since become the ptoperty of
the public, we have given our attention to the manufacture
of these instruments, and are now prepared to furnish them,
with important improvements of our own devising, at greatly
reduced prices. )

Our improved Solar Compass, one form of which is shown in
the engraving, has nearly the same arrangement of plates, with
divided circles, verniers, and sockets, as the Railroad Compass.

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 bour of the day.

These arcs, designated in the cut by the letters a, b, and
¢, are therefore termed the latitude, the declination, and the
hour arcs respectively.

Tre Latirupe ARrc, ¢, has its centre of motion in two pivots
cne of which is seen at d, the other is concealed in the cut.

It is moved either up or down within a hollow arc, seen
in the cut, by a tangent screw at f, and is securely fastened
in any position by a clamp screw.

The Latitude arc is graduated to quarter degrees, and
reads by its vernier, e, to single minutes ; it has a range of
about thirty-five degrees, so as to be adjustable to the lati
tude of any place in the United States.
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Tre Decunaron Arc, b, is also graduated to quarter
degrees, and has a range of about twenty-four degrees.

Its vernier, v, reading to single minutes, is fixed to a
movable arm, A, having its eentre of motion in the zentre
of the declination arc at g; the arm is moved over the sur
face of the declination arc, and its vernier set to any reading

_by turning the head of the tangent screw, k. Itis alsosecurely
clamped in any position by a screw, concealed in the engraving

Sorar Lexses anp Lines.—At each end of the arm, A, is a
rectangular block of brass; in which is set a small convex
lens, having its focus on the surface of a little silver plate,
fastened by scréws to the inside of the opposite block.

The silver plate, with its peculiar lines. will be referred to
more particularly hereafter.

EquatoriaL Siears.—On the top of each of the rectangular
bloeks is seen a little sighting piece, termed the equatorial
sight fastened to the block by a small milled head screw, so
as to be detached at pleasure.

They are used, as will be explained hereafter, in adjusting
the different parts of the solar apparatus.

Tre Hour Arc, ¢, is supported by the two pivots of the
latitude arc, already spoken of, and is also connected with
that arc by a curved arm, as shown in the figure.

The hour arc has a range of abeut 120°, is divided to half
degrees, and figured in two series; designating both the
hours and the degrees, the middle division being marked 13
and 90 on either side of the graduated lines.

Tae Porar Axis.—Through the centre of the hour arc
passes a hollow socket, p, containing the spindle of the
declination arc, by means of which this arc can be moved
from side to side over the surface of the hour are, or turned
completely round as may be required.

The hour arc is read by the lower edge of the graduated
side of the declination arc
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The axis of the declination arc, or indeed the whole socket
_p, is appropriately termed the polar axis.

Tre Apsuster.—Besides the parts shown in the cut, there
is also an arm used in the adjustment of the instrument as

described hereafter, but laid aside in the box when that is

effected. .

The parts just described constitute properly the solar
spparatus.

Besides these, however, are seen the needle box, n, with
its arc and tangent screw, £, and the spirit levels, for bringirg
the whole instrument to a horizontal position.

Tee NeepLe Box, n, has an arc of about 36° in extent,
divided to half degrees, and figured from the centre or zero
mark on either side.

The needle, which is made ‘as in other instruments, except
taat the arms are of unequal lengths, is raised or lowered
by a lever shown in the cut.

The needle box is attached by a projecting arm to a tan-
gent screw, {, by which it is moved about its centre, and its
needle set to any variation.

This variation is also read off by the vernier on the end of
the projecting arm, reading to single minutes a graduated
arc, attached to the plate of the compass..

Tae LeveLs seen with the solar apparatus, have ground

" glass vials, and are adjustable at their ends like those of our
other instruments.

The edge of the circular plate on which the solar work is

placed, is divided and figured at intervals of ten degrees, and -

numbered, as shown, from 0 to 90 on each side of the line of
sight.

These graduations are used in connection with a little
brass pin, seen in the centre of the plate, to obtain approxi-
mate bearings of lines, which are not important enough tc
require a close observation.

& —-
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Lines or RErFractioN.—The inside faces of the sights are
also graduated and figured, to indicate the amount of re-
fraction to be allowed when the sun is near the horizon.
These are not shown in the cut.

TaE HorrzontaL Lmus in all our Solar Compasses is divided
upon silver, and reads by two opposite verniers to single
minutes of a degree, the number of minutes being counted
off in the same direction in which the vernier moves.

Definition of Astronomical Terms.

Before proceeding to describe the principles and adjust-
ments of this instrument, a brief statement of the terms
employed may here be appropriately made.

Tre Sun is the centre of the solar system, remaining con-
stantly fixed in its position, though, for the sake of conve-
nience, often spoken of as in motion around the earth.

Tree Earte makes a complete revolution around the sun in
365 days, 6 hours, very nearly.

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

Tre PoLes are the extremities of the axis; that in our
own hemisphere, known as the north pole, if produced in-
definitely towards the concave surfaece of the heavens, would
reach a point situated near the polar star, and called the
north pole of the heavens. )

Tre Equaror is an imaginary line passing around the earth
equi-distant from the poles, and at right angles with them.

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

TaE Orsir of the earth is the path in which it moves in
making its yearly revolution.

If the plane of this orbit were extended o the heavens, it
would form the ecliptic or the sun’s apparent path in the
heavens,
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The eartl’s axis is inclined to its orbit at an angle ot
shout 23° 28/, making the angle between the eartl’s orbit
and its equator, or between the celestial equator and the
ecliptic of the same amount.

Tae EquiNoxks are the two points in which the ecliptic
and the celestial equator intersect each other.

Tre DrcuivatioN of the sum i its angular distance north
or south of the celestial equator; when the sun is at the
equinoxes, that is about the 21st of 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 21sat of
June and 21st of December, he is 23° 28’ distant from the
equator.

It is the declination which causes the sun to appear so
much higher in summer than in winter, his altitude in the
heavens being in fact nearly 47° more on the 21st of June
than it is on the 21st of December.

Tue Horrzon of a place is the surface which is defined by
a plane supposed to pass through the place at right angles
to a vertical or plumb line, and to bound our vision at the
surface of the earth.

The horizon or a horizontal surface is determined by the
surface of any liquid when at rest, or by the spirit levels ot
an instrument.

Tre ZenitH of any place is the point directly over head,
at right angles to the horizon.

Tue MErmIAY of any place is a great circle passing through
the zenith of a place, and the poles of the earth.

The me:idian, or true north and south line of any place is
the line determined by the intersection of the plane of the
meridian circle with the plane of the horizon.

Tae Mermian Arrirupk of the sun is its angular-elevation
above the horizon, when passing the meridian of a place
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Tar Larrrupe of a place is its distance north or south of
the cquator, measured on a meridian, At the equator the
latitude is 0°, at the poles 90°.

Tue LoNerrunz 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 meridian; it is measured on the equator or any
parallel of latitude.

In the Nautical Almanac, which is commonly used with
the Solar Compass, the longitude of the principal places in
the United States is reckoned from Greenwich, England, and
expressed both in degrees and hours.

Tee Zenma Distance of any heavenly body, is its angular
distance north or soutk of the zenith of a place, measured
when the body is on the meridian.

Suppose a person situated on the equator at the time of
the equinoxes, the sun, when on the meridian, would be in
the zenith of the place, and the poles of the earth would, of
course, lie in the plane of his horizon.

Disregarding for the present the declination of the sun,
let us suppose the person travels towards the north pole.

As he passes to the north, the sun will descend from the
zenith, and the pole rise from the horizon in the same propor-
tion, until when he arrives at the north pole of the earth,
the sun will have declined to the horizon, and the pole of the
heavens will have reached the zenith.

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 would
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 is on the meridian.
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As we shall see hereafter, it is by this method that we
obtain the latitude of any place by the Solar Compass.

- TrMe.—A solar day is the interval of time between the
departure 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 varying
velocities of the earth in its orbit, and the inclination of its
axis, is continually changing.

In order to have a uniform measure of time, we have
recourse to what is termed a mean solar day, the length of
which is equal to the mean or average of all the solar days
in a year. ’

The time thus given is termed mean time, and is that to
which clocks and watches are adjusted for the ordinary
business of life.

The sun is sometimes faster, and sometimes slower, than
the clock, the difference being termed the equation of time.

The moment when the sun is on the meridian of any place
is termed apparent noon, and this being ascertained, we can,
by referring to the equation of time for the given day, and
adding to, or subtracting from, apparent noon, according
as the sun is slow or fast, obtain the time of mean noon, by
which to set the watch or chronometer.

D1pFERENCE OF LoNertupE.—As the earth makes a complete
rotation upon its axis once a day, every point on its surface
must past over 360° in 24 hours, or 15° in one hour, and so
cn in the same proportion.

And as the rotation is from west to east, the sun would
come to the meridian of every place 15° west of Greenwich,
just one hour later than the time given in the Almanac, for
spparent noon at that place.

To an observer situated at Troy, N. Y., the longitude of
which is in time 4 hours 54 minntes, 40 sec., the sun would
come to the meridian nearly five hours later than at Green
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wich, and thus when it was 12 M. at that place, it would be
be but about 7 o’clock A. M. in Troy.

Rerracrion.—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, so as
to make his altitude appear greater than is actually the case.

The amount of refraction varies, according to the altitude
of the body observed ; being 0 when it is in the zenith,
about one minute when midway from the horizon to the
zenith, and almost 34’ when in the horizon. -

To indicate the amount of refraction to be allowed in
observations with the solar compass, the sights have .on
their inside faces a number of lines, marked at intervals,
and figured so as to read off the degree of refraction of the
sun or other body, when seen directly over the top of one
sight, by the eye placed on the other at the height marked
by the line of refraction.

Errecr or INcmeNnTanL Rerracrion.—It will be seen by
referring to the instrument, that the effect of the ordinary
refraction, which to distinguish from meridional refraction,
we will term incidental, upon the position of the sun’s image
with reference to the equatorial lines, which, in fact, are the
only ones to be regarded in running lines with the Solar
Comrpass, is continually changing, not only with the change
ol latitude, but also with that of the sun’s declination from
hour to hour, and the motion of the revolving arm as it fol-
lows 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
the tirre of the equinoxes, it is evident that refraction would
have no effect upon the position of the image between these’
lines, and therefore would not be of any importance to the
surveyor. .

But as we proceed further north, and as the sun’s declina
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tion to the south increases, the refraction also increases, and
must now be taken into account.

Again the angle which the equatoriul lines mak> tvith the
horizon is continually changing as the arm is made tc follow
the motion of the sun during the course of a day.

Thus in the morning and evening they are more or lesa
inclined to the horizon, while at noon they are exactly
parallel to it.

And thus it follows that the excess of refraction at morn
ing 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.

Besides the causes already mentioned as modifying the
effect of refraction, we may add that of the numerous changes
in the atmosphere ; and when all these are considered, it
will be seen that any idea of calculating the amount and
influence of refraction with certainty may well be abandoned.

The best than can be done, is to estimate and allow for i
as a little experience will suggest during morning an¢
evening, and disregard it entirely for the rest of the day.

We shall give the practice of government surveyors in
allowing for refraction, when we come to speak of the man-
per in which the Solar Compass is used.

Tree MrrmioNarn RerracrioN of the sun is that by which
his position is affected when on the meridian.

It varies of course, with the varying meridional altitudes
of the sun, and in all places in north latitude must be added
to the declination when it is north, and subtracted when it is
south, in order to obtain the true declination for the given day.

This is done for the starting hour as will be hereafter
described, and is carried through the other hours of the day
without further addition. .

To ebtain the meridional refraction of the sun for a given
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day and place we first ascertain the meridional altitude of
the sun on that day, and then refer to a table of refrac-
tions in Burt’s Key to the Solar Compass, or Clevenger’s
Government Surveying®to find the amount of refraction
corresponding to the angle thus obtained, which' will be
the meridional refraction required.

Thus to obtain the meridional refraction of the sun for
April 16th, 1874, at Troy, N. Y., proceed as follows :
Latitude of Troy..... .... 42° 44

90—42° 44'=47° 16’
Declination April 16, which is north or-....10° 9 46+

» Gives a meridional altitude of 57° 25 46~
Referring now to the table of refractions we find the
amount corresponding to the angle thus found to be 37",
which is the meridional refraction for the given day, and is
to be added to the declination, as will hereafter be seen.
Again, let it be required to obtain the meridional refrac-
tion at the same place, Oct. 16th, 1874, the declination now
being in the contrary direction.

Latitude of Troy........... 42° 44
90—42° 44 =47 16’
Declination for Oct. 16, which is south or—.... 8° 55’ 50"

Gives a meridional altitude of 38° 20° 10
Referring again te the table, we find the refraction for the
metridional altitude just found to be 1’ 14", which is now to
be subtracted from the declination for the given day, when

it is set off upon the declination arc.
As will be seen by both examples, the meridional refraction,

though affecting the sun’s declination by a constant quantity
through the whole day, is yet of comparatively small amount,
snd in practice is often entirely disregarded, except by those
surveyors engaged in running the great standard meridisng
and parallels of latitude, or in testing their instruments.

* See also p. 102 of this Manmal.
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Principles of the Solar Compass. .
We are now prepared, to proceed to the explanation of the
peculiar construction of the insirument we are considering.
The little silver plate before referred to, is shown in detail
in fig. 13. On its surface are marked two sets of lines inter-
Fig. 13. secting each other at right angles; of these,
b b are termed the hour lines, and ¢ ¢ the
2 Ul A equatorial lines, as having reference respec-
7& tively, to the hour of the day and the posi-
tion of the sun, in relation to the equator,

Below the equatorial lines are also marked three other lines,
which are five minutes apart, and are of service in making
allowance for refraction, as will be hereafter explained. )

The interval between the two lines ¢, ¢, as well as between
b, b, is just sufficient to include the circular image of the sun,
as formed by the solar lens, on the opposite end of the re-
volving arm.

When, therefore, the instrument is made perfectly hori-
‘zontal, the equatorial lines and the opposite lenses being
accurately adjusted to each other by a previous operation,
and the sun’s image brought within the equatorial lines, his
position in the heavens, with reference to the horizon, wil'.
be defined with precision

Supposes the observation to be made at the time of one of
the equinoxes ; the arm h, set at zero on the declination arc
b, and the polar axis p, placed exactly parallel to the axis .
the earth,

Then the motion of the arm &, if revolved on the spindle
of the declination arc around thé hour circle ¢, will exactly
correspond with the motion of the sun in the heavens, on tLe
given day and at the place of observation ; so that if the
sun’s image was brought between the lines ¢ ¢, in the morn-
ing, it would continue in the same position, passing neither
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above nor below the lines, as the arm was made to revcive
in imitation of the motion of the sun about the earth.

In the morning as the sun rises from the horizon, the arm
h will be in_a position nearly at right angles to that shown
in the cut, the lens being turned towards the sun, and the
silver plate on. which his image is thrown directly opposite.

As the sun ascends, the arm must be moved around, until
~ when he has reached the meridian, the graduated side of the
declination arc will indicate 13 on the hour circle, and the arm
h, the declination arc b, and the latitude arc @, will be in the
same plane.

As the sun declines from the meridian the arm h must be
moved in the same direction, until at sunset its position will
be the exact reverse of that it occupied in the morning.

ArLowaNcE ForR DEcrivarioN.—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 Almanac, and setting off on the arc
his declination for the. given day and hour, we are still able
to. dete rmine his position with the same certainty as if he
remaired on the equator.

When the sun’s declination is south, that is from the 22d
of September to the 20th of March in each year, the arc b is
turned towards the plates of the compass, as shown in the
engraving, and the solar lens, o, with the silver plate oppo-
site, are made use of in the surveys.

The remainder of the year, the arc is turned from the
plates, and the other lens and plate employed.

When the Solar Compass 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 the respective arcs, the image of the
sun cannot be brought between the equatorial lines until the
polar aris ¥s placed in the plane of the meridian of the place, or
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W a pridion parallel to the axis of the earth. The slightest
deviaticn from this position will cause the image to pass
above or below the lines, and thus discover the error.

We thus, from the position of the sun in the solar system,
sbtain & certain direction absolutely unchangeable, from which
to run our lines, and measure the horizontal angles required

This simple principle is not only the basis of the construc-
tion of the Solar Compass, but the sole cause of its superiority
to the ordinary or magnetic instrument. For in a needle
instrument, as before stated in this work, the accuracy ot
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,
termed the magnetic meridian.”

The principal causes of error in the needle as briefly
stated, ure the dulling of the pivot, the loss of polarity in
the needle, the influence of local attraction, and the effect of
the sun’s rays, producing the diurnal variation,

From all these imperfections the solar instrument is free.

The sights and thé graduated limb being adjusted to the solar
apparatus, and the latitude of the place, and the declination
of the sun also 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 the horizontal angles with
minuteness and accuracy from a direction which never
changes, and is unaffected by attraction of any kind.

To adjust the Solar Compass.

The adjustments of this instrument, with which the sur-
veyor will have to do, are simple and few in number, and
will now be given in order.

1st, To Apsusr THE LEVELS.—Proceed precisely as directed
in the account of the other instruments we have described,
by bringing the bubbles into the centre of the tubes by the
leveling screws of the tripod, and then reversing the instru.
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ment upon its spindle, and raising or lowering the ends of
the tubes, until the bubbles will remain in the centre during
a complete revolution of the instrument.

2d, To Apsust THE EquaToriaL LINES AND Sorar LENsgs.—
First detach the arm & from the declination arc by withdraw-
ing the screws shown in the cut from the ends of the posts
of the tangent screw, k, and also the clamp screw, and the
conical pivot with its small screws by which the arm and
declination arc are connected.

The arm, A, being thus removed, attach the adjuster in its
place by replacing the conical pivot and screws, and insert
the clamp screw so as to clamp the adjuster at any point on
the declination arc.

Now level the instrument, place the arm 4 on the adjuster,
with the same side resting against the surface of the decli-
nafion arc as before it was detached. Turn the instrument
on its spindle 8o as to bring the solar lens to be adjusted in
the direction of the sun, and raise or lower the adjuster on
the declination arc, until it can be clamped in such a posi-
tion, as to bring the sun’s image as near as may be between
the equatorial lines on the opposite silver plate, and bring
the im&ge precisely into position, by the tangent of the lati-
tude arc, or the leveling screws of the tripod. Then care
fully turn the arm half way over, until it rests upon the
adjuster by the opposite faces of the rectangular blocks, and
again observe the position of the sun’s image.

If it remains between the lines as before; the leus and
plate are in adjustment; if not, loosen the three screws
whicl: confine the plate to the block, and move the plate
under their heads, until one half the error in the position of
the sun’s image is removed.

Again bring the image between the lines, and repeat the
operation until it will remain in the same situation, in both
positions of the arm, when the adjustment will be completed
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To adjust the other lens and plate, reverse the arm end for
end on the adjuster, and proceed precisely as in the former
case, until the same result is attained.

In tightening the screws over the silver plate, care must
be taken not to move the plate.

This adjustment now being complete, the adjuster should
be removed, and the arm, A, with its attachments, replaced
as before. :

8d, To Apjusr THE VERNIER oF THE DequivatioN ARrc.—
Having leveled the instrument, and turned its lens in the
direction of the sun, clamp to the spindle, and set the ver-
nier, v, of the declination arc, at zero, by means of the tan-
gent screw, at &, and clamp to the arc.

See that the spindle moves easily and yet truly in the
socket, or polar axis, and raise or lower the latitude arc
by turning the tangent screw, f, until the sun’s image is
brought between the equatorial lines on one of the plates.
Clamp the latitude arc by the screw, and bring the image
precisely into position by the leveling scréws of the tripod
or socket, and without disturbing the instrument, carefully
revolve the arm h, until the opposite lens and plate are
brought in the direction of the sun, and note if the sun’s
image comes between the lines as before.

If it does, there is no index error of the declination arc;
if not with the tangent screw, %, move the arm until the
sun’s image passes over half the error; again bring the image
between the lines, and repeat the operation as before, until
the image will occupy the same position on both the plates.

We shall now find, however, that the zero marks on the
arc and the vernier do not correspond, and to remedy this
error, the little flat head screws above the vernier must be
loosened until it can be moved so as to make the zeros
coincide, when the operation will be completed.
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- ath, To Apjust THE SOLAR APPARATUS ‘o ‘THE COMPASS
Sierrs.—First level the instrument, and with -the clamp and
tangent screws set the main plate at 90° 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 neccessary, tighten the screwn
on the pivots of .the arc, so as to retain it in this position.
Fix the vernier of the declination arc at zero, and direct .
the equatorial sights to some distant and well marked object,
and observe the same through the compass sights. If the
same object is seen through beih, and the verniers read to
90° on the limb, the adjustment is complete ; if not, the cor-
rection must be made by moving the sights or changing the
position of che verniers.
In that form of this instrument, described hereafter as the
"Solar Compass proper, the solar work is attached perma-
nently to the sockets, and this adjustment uncr made by the
. maker, will need no further attention at the hands of the
surveyor, unless in case of severe accidents.

Oreer ApsustMENTs,—We should perhaps here say, that
the above adjustments, as well as the others with which the
surveyor ordinarily will have no concern, are all made by
us, in the process of constructing and finishing our instru.
ments, and are liable to very little derangement in the ordi
nary use of the Solar Compass.

Tripods, dc.

The Solar Compass should always be used on a:tripod pro-
vided with some means by which it may be leveled with ease
and accuracy.

A tangent motion to the whole instrnment about its spindla
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in addition to that of the limb already spoken of, is also of
very great value.

These requirements are, we think, best supplied in our
Adjusting Socket, with compound tangent ball, shown in
fig. 14, being screwed into the top of a tripod like the ordi-
nary leveling head.

The interior stem of the socket is expanded above tc
receive the ball of the compass, and below, pivots upon a
small ball confined underneath the plate of the tripod.

The instrument is approximately leveled by the ball and
socket joint, and finally made perfectly horizontal by the
leveling screws of the socket.

It also revolves upon the spindle as

Fig. 14 upon the ordinary compass ball, but can
be clamped at pleasure to the spindle, .
and then by its sights or telescope
directed precisely to any object by the
tangent screw of the compound ball.

The ordinary adjusting fripod head
with leveling serews, and clamp and
tangent movement, as shown with our
Surveyor’s Transit, is also used with
this instrument, but is heavier and less
capable of rapid adjustment.

Of course when a single or jacob staff
ig preferred to the tripod, for this or any
other of our compasses, the adjusting
socket, with either a simple or compound
ball, can be placed upon the top of the
staff and adjusted as just described.

In cases where either a leveling tripod or the adjust-
ing socket, with compound ball, is furnished with this
instrument, a simple ball is also supplied, upon which the
~ompass ¢au be placed when desired.
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The simple ball is furnished with an extra cap for the
suckes;, or in case of the leveling tripod, with an adopter,
fitting to the top of the tripod, so that the substituticn can
be made by the surveyor himself without any difficulty.

Prices or THE Socker.—As the adjusting socket may often
i«c used to advantage with the other instruments described
in this work, we will here insert its prices with its various
modifications.

With tripod and compound ball as in fig. 14 ..$18 00
“ “  simple “ ceseenees 12 00
“ Jacob staff and compound ball......... 12 00
“ “ simple Y eeeeeees 660

To use the Solar Compass.

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 meridional refractionfor ‘the given day,
and the latitude of the place where the observation is made.

To ser orr THE DecLiNatioN.—The declination of the sun,
given in the Ephemeris of the Nautical Almanac, from year to
year, is calculated for apparent noon at Greenwich, England.

To determine it for any other hour at a place in the U. S.,
reference must be had, not only to the difference of time
arising from the longitude, but also to the change of dezlina-
tion from day to day.

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

1t is the practice uf surveyors in the States east of the
Mississippi to allow a difference of siz hours for the difference
in longitude, calling the declination given in the Almana¢
for 12 M., that of 6 A. M., at the place of ¢bservation.
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Beyond the parallel of Santa Fe, the allowance would be
abbut seven hours, and in California, Oregon, and Washing-
ton Territory about eight hours

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 Greenwich on the
given day. -Thus suppose the observation made at a place,
say, five hours later than Greenwich, then the declination
given in the Almanac for the given day at noon, affected by
the meridional refraction, would be the declination at the
place of observation for T o’clock, A. M.; this gives us ihe
starting point.

To obtain the declination for the other hours of the day
take from the Almanac, the declination for apparent noon of
the given day, and also that of the day following, subtract
one from the other, as it may have increased or decreased,
and we have the change of declination for 24 hours, divide
this by 24, and we obtain the change of declination for 2
single hour, which is to be added to, or subtracted from
that of the starting hour, according as the declination is
increasing or decreasing between the two days taken,

To make this more plain we will .give an example. Sup-
pose it was required to obtain the declination for the dif

- ferent hours of April 16th, 1874 at Troy, N. Y.

The longitude in time is 4 hrs. 54 min. 40 sec., or practi-
rally 5 hours, so that the declination given in the Almanae
for the given day at Greenwich would be that of 7T A. M. at
Iroy.

To obtain the hourly change

Say declination at Greenwich, April 17. 10° 30" 57
“ “ . % 16..10 9 46

Change for24 hours......  21'11"
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Reéduce to seconds, and divide by 24, and we have an hourly
ohange of 53 seconds, which, as the declination is ‘inoreasing,
is to be added every hour after 7 A. M.

Hence, sun’s declination at Greenwich noon as by the

" table being....... 100 9 46"
Add meridional refraction. 38

10 10 24==Deec. for 7 AM.
Add hourly change..... 53

: 10 11 17 “ g «
“ “ veneee 63

10 12 10 “ 9 «
« “ 63

10 13 3 “ 10 «
“ “ cevens 63
‘10 13 &6 “« 11 =
“ “ e . 53 :

10 4 49 ¢ 12M
“ “ 88

A 10 15 42 « 1P.M
« 53

10 16 35 “ 2 «
ol - ceeens b3

10 17 28 . 8 «
- ™ 58

: 10 18 21 o 4 =
- - v 53

10 19 14 . b =
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10 19 14=Dec. for 56 P. M.

. Add hourly change..... 53
K 10 20 7. “ 6 ¢«

M € 53
10 21 “ 7o«

In the case taken the declination is increasing from day tc
day, and therefore the hourly change is added; if, on the
contrary, the declination was decreasing, the hourly change
should be subtracted.

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

It is considered sufficiently accurate by most government
surveyors, to set off the declination only three or four times
in the day, at intervals of two of three hours as required.

To ser oFF THE Larirupe.—Find the declination of the sun
for the given day at noon, at the place of observation as just
described, and with the tangent screw set it off upon the de-
clination arc, and clamp the arm firmly to the arc.

Observe in the almanac the equatlon of time for the given
day, in order to know about the time the sun will reach the
meridian. '

Then, about fifteen or twenty minutes before this time, set
up the instrument, level it carefully, fix the divided surface
of the declination arc at 12 on the hour circle, and turn the
instrument upon its spindle until the solar lens is brought
ints» the direction of the sun.

Loosen the clamp screw of the latitude arc, and with the
tangent screw raise or lower this are until the image of the
sun is brought precisely between the equatorial lines, and
turn the instrument .from time to time so as to keep the
image also between the hour lines on the plate.
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As the sun ascends, its image will move below thc lines,
and the arc must be moved to fcllow it. Continue thus keep-
ing it between the two sets of lines until its image begins
to pass above the equatorial lines, which is also the moment
of its passing the meridian.

Now read off the vernier of the arc, and we have the lati-
tude of the place, which is always to be set off on the arc
when the compass is used at the given place.

It is the practice of surveyors using the Solar Compass to
set off, in the manner just described, the latitude of the point
where the survey begins, and to repeat the observation and
correction of the latitude arc every day when the weather is
favorable, there being also nearly an hour at mid-day when
the sun is so near the meridian as not to give the direction
of lines with the certainty required.

To Ru~n LiNes wrrn THE Sorar Coumpass.—Having set off
in the manner just given the latitude and declination upon
their respective arcs, the instrument being also in adjust-
ment, the surveyor is ready to run lines by the sun.

To do this, the instrument is set over the station aund
carcfully leveled, the plates clamped at zero on the horizontal
limb, and the sights directed north and south, the direction
being given, when unknown, approximately 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 arm, both
are moved from side to side, until the sun’s image is made
to appear on the silver plate; when by careful’y continuing
the operation, it may be brought precisely between the
equatorial lines.

Aliowance being now made for refraction, the line of sights
will indicate the true meridian; the observation may now be
made, and the flag-man put in position.

When a duc east ard west line is to be run, the verniers
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of the horizontal limb are set at 90°,: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'0 in
order to run a true meridian line, it will be evident that the
bearing of any line from the meridian, may be read by the
verniers of the limb precisely as in the ordinary magnetic
compass, the bearing cf lines are read from the ends of the
needle.

ALLowaNcE FOR RerFracrioNn.—From what has ‘been before
stated, it will br seen that no precise calculation can be
made for the effect of incidental refraction.

'The practice of the Government surveyor in this matter
is, to keep the image square between the egquatorial lines
during most of the day, but at morning and evening, when
the sun is near the horizon, to run the image full and flush
upon the lower line, and pay no regard to the other.

‘When the sun is near the horizon, the image is less bright
and clearly defined than during the rest of the day, and in
keeping the brightest part fully on the lower equatorial line,
a8 we have said, the hazy edge of the image will overlap
ane or two of the graduated spaces below, and thus fully
compensate for the effect of refraction.

A little practice with the instrument will soon enable tho
inexperienced surveyor to supply the -correction thus ap-
proximately given, so as'to make the :proper allowance for
incidental refraction with mere -accuracy, than if a precise
calculation had been attempted

Usk or tBE NEEDLE.—In running lines, the magnetic needle
is alway kept with the sun ; that is, the point of the needle
is made to indicate 0 on the arc of the compass box, :by
turning the tangent screw comnnected with its arm on the
opposite side of the plate. By this means the lines can be
ran by the needle alone in case of the temporary disappear
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ance of the sun; but, of course, in such cases the surveyor
must be sure that no local attraction is exerted.

The variation of the needle, which is noted at every station,
- s read off in degrees and minutes on the arc, by the edge of
which the vernier of the needle box moves.

ALLOWARCE FoR THE EArTE’S CURvATORE.—When long lines
are run by the Solar Compass, either by the true meridian, or
due east and west, allowance mnst be made for the curvature
of the earth, _

Thus, in running nporth or south, the latitude changes
about one minute for every distance of 92 chains, 30 links,
and the side of a township requires a change on the latitude
arc of 5/ 12", the township, of course, being six miles square.

This allowance is of constant use where the surveyor fails
to get an observation on the sun at noon, and is a very close
approximation to the truth..

In running due east and west, as in tracing the standard-
parallels of latitude, the sights are set at 900 on the limb,
and the line is run at right angles to the meridian.

If no allowance were made for the earth’s curvature, these:
lines would, if sufficiently produced, reach the eguator, tc
which they are constantly tending.

Of course, in running short lines either east or west, the
variation from the parallel, would be so small as to be of no
practical importance, but when long sights are taken, the
correction should be made by taking fore and back sights at
every station, noticing the error on the back sight, and set.
ting off one half of it on the fore sight on the side towards
e pole.

Tive oF Day By tHE SUn.—The time of day is best ascer-
tained by the Solar Compass when the sun is on the meridian,
as at the time of making the observation for latitude.

The time thus given is that of appareut noon, and can be
reduced to mean time, by merely applying the equation of
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time as directed in the Almanac, «nd adding or subtracting
as the sun is slow or fast.

The time, of course, can also be taken before or after noon,
by bringing the sun’s image between the hour lines, and
noticing the position of the divided edge of the revolving
arm, with reference to the graduatiors of the hour circle,
allowing four minutes of time for each degree of the arc, and
thus obtaining apparent time, which must be corrected by
the equation of time as just described.

CavtioN as 10 THE Farse Imace.—In using the compass
upon the sun, if the revolving arm be turned a little 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 one. It is caused by the reflection
of the true image from the surface of the arm, and is a fruit-
ful source of error to the inexperienced surveyor. It can,
however, be readily distinguished from the real image by
being much less bright, and not so clearly defined.

ApproxiMaTeE BeariNes.—When the bearings of lines, such
a8 the course of a stream, or the boundaries of a forest,
are fot desired with the certainty given by the verniers and
horizontal limb, a rough approximation of the angle they
make with the true meridian, is obtained by the divisions on
the outside of the circular plate.

In this operation, a pencil, or thin straight edge of any
sort, is held perpendicularly against the circular edge of the
plate, and moved around until it is in range with the eye.
the brass centre pin, and the object observed.

The bearing of the line is then read off at the point where
the pencil is placed. :

Time for using the Solar Compass.
The Solar Compass, like the ordinary instrument, can be
ased at all seasons of the year, the most favorable time
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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.

Telescope and Micrometer.

It is often desirable to use a telescope in connection with
the Solar Compass, both for ranging lines and measuring
distances, where the chain cannot be conveniently employed

Fig. 15:

The above cut will show the arrangement which we have
commonly made for this purpose, and which is intended to
use with that form of the instrument provided with the
ordinary sights,

The telescope is from 17 to 20 inches in length, and fur-
uished with the same glasses as those of the best leveling
struments. )

IL has, of course, the ordinary cross-wires, with screws for
their adjustment ; the centering ring for the eye-piece, the
serews and washers of which are shown at the eye end; and
& pinion for bringing the object glass into focus upon neai
and distant objects.

The tube of the telescope is placed in Y pieces like those
of the leveling instrument, so that it can be revolved at
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pleasure: on loosening the pins which confine it, or entirely
removed from the wyes, and carried on the person of the
surveyor, by a cord suspended from the little rings showx
on its upper surface.

The wye piece on the forward sight has a slote as shown,
8o as to allow the telescope to move up or down a short.
distance, and to be clamped at pleasure at any point within
the range.

The crogs-wire screws are concealed under a little thin
brass ferule, placed on the enlarged part of the tube, which
can be slipped off, whenever the adjustment of the wires is
required.

The cross-wires are adjusted like those of the ordinary
level, by revolving . the tube in the wyes, and bringing each
wire to reverse upon the same object.

When thus adjusted, the telescope is turned in the wyes,
until the pinion is in the position shown in the cut, and the
wires made respectively horizontal and vertical, when it is
clamped by the pins, and the telescope moved up »r down
at the forward end, and finally clamped upon the sights, 8o
that the vertical wire and the compass sights bisect the
same object observed.

The telescope can then be used in place of the sights, and
long lines over surfaces nearly horizontal be run with nearly
the same accuracy and ease as with the Transit.

When packed in the instrument case, the tube of the
telescope takes apart by unscrewing in the middle, there
being also little caps supplied to screw on the open ends,
and keep out the dust and moisture from the interior of the
tube.

MioroMETER.—In this telescope there are three horizontal
cross wires, the centre one being fixed as usual, while the
others, one on either side, can be adjusted at any distance
from each other, and thus made to cover a certain interval

‘pon & rod placed at a specified distance from the telescope.

‘When these wires are thus adjusted to include a certain
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interval, as a foot for instance, upon a rod placed at a dis-.

tance of 100 feet, it is found that they will cover half a foot
at one half that distance, or two feet at a distance of 200 feet,
and 8o on in very nearly the same proportion.

By this means the distance of the rod from the instru-
ment can be measured or set off, without the use of a chain,
and with astonishing accuracy and ease.

Indeed, we have been frequently assured that with a pow-
erful telescope, such as we have often placed on our transit
instruments, or such as we are now describing, distances
can be measured with even greater accuracy than by a
chain, especially when the surfaee of the ground is broken
or intersected by deep ravines.

The two small screws by which the movable wires are ad-
justed, have their heads upon the outside of the washers of
the cross wire screws, and can thus be moved by the sur-
veyor with a simple screw driver, until the interval between
the wires is made preeisely as desired, when the little mov-
able ferule is slipped over all, and the wires protected from
any derangement.

‘When measurements are to be recorded in chains and
links, the wires should be made to cover a foot at a distance
of 66 feet; if recorded in feet, they should cover the same
interval at a distanee of 100 feet.

The rod used with the micrometer should be graduated
to feet and decimals of a foot, and provided with two tar-
gets, the upper one being fixed at some definite point, while
the lower one can be moved as the surveyor requires, the
distance between the two targets being accurately read off
by the vernier of the movable one.

In using the micrometer, the upper wire is brought by the
leveling screws of the tripod precisely upon the upper or
stationary target, while the lower target is moved up or
down until the lower wire exactly bisects its centre line,
when the rod is read, and the distance recorded..
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THE SOLAR COMPASS.
. Fig. 16

The form of this instrument, which is most commonly
used by the government surveyor, is shown in fig. 16, and
still better in the engraving at the opening of this article.

As there seen, the main plate which carries the sights, &e.,
is but a trifle larger than the circular one on which the so-
lar work is placed.

The solar apparatus, which is of the usual form and size,
is permanently attached to the sockets of the instrument by
a screw, the head of which may be seen in the inside of the
socket when the instrument is removed from the ball.

Tae Sockers are very strong, and the whole instrument is
exceedingly compact, light, and substantial.

Tae Tancent MoveMeNT between the plates is partly shown
in the figure, the clamp screw, however, is concealed.
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Tae Crame Screw, by which the instrument is fastened
to the spindle, is shown on the side of the socket.

Tee Sprine Carch, of which the knob is shown opposite
the head of the clamp screw, prevents the instrument from
falling from.the spindle when carried on the shoulder,
without being previously clamped.

The lires of refraction are shown on one of the sights, but as
we have previously remarked,are very seldom used in practice.

Tae Taneent Scark for angles of elevation and depression
is also seen upon the sights, and is sometimes of service in
reducing an inclined to a horizontal surface in chaining.

Tre GrapUATIONS of this instrument are made upon silver
plate, and figured as usual, the arcs and circles being read
to single minutes by their respective verniers.

Tae Sorar ApparaTUs has the same adjustments and ap-
pliances as have been previously described.

Tae Sorar Compass should always be furnished with and
fitted to a leveling head; but is often used on the com-
pound ball and adjusting socket as shown in Fig. 14, and
both of these are now supplied with each instrument.

THE SOLAR TELESCOPE COMPASS.

‘We have for some years manufactured an instgzument
named as above. And they have generally performed well,
and given satisfaction. But the position of the telescope te
one side of the centre, and the excess of weight on that side
have always been serious objections to its use in the field,
and we have for some time past declined any orders for thie
instrument, recommending in its place the ordinary form.
‘We have therefore omitted in the present edition the en-
graving and description of this instrument.

Superiority of our Solar Compasses. '@ - .. ..

The Solar Compass as hitherto made, though planneﬂ
with great ingenuity in its general arrangement, was still ex-
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tremely rude in its mechanical details and adjustments.
Some of these defects which are apparent on inspection of
any ‘instrament, as hitherto made by other manufacturers,
and which must have frequently occurred to the surveyor,
we will now enumerate.

The motion of the plates over each other was accompan-

-ied with so much friction, that in turning the verniers

around the limb, the whole instrument would offen be
moved about its spindle. '

Again, the verniers must be set, and the sights directed to
an object by the hand alone, a matter of no little difficulty
when single minutes of a degree were to be set off, and ac-
curate observations were required.

The latitude and declination ares must also be moved by
hand, and the verniers set to single minutes in the sam¢
manner.

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

1. A motion of the horizontal plates almost entirely free from friction.
combined with perfect solidity.

2. A fine clamp and tangent movement to the divided limb, as shown
In the figures under the plate.

3. A tangentmovement with clamp, forthe declination arc, asshown at k.

4. A tangent movement with clamp to the latitude arc, as shown at f.

5. A tangent motion for the whole instrument about its sockets, as
shown in our Adjusting Socket.

6. Great facility of adjustment, and, in consequence, an important. g27-
ing of time

7. An important reduction in price, while still furnishing an artlcle
gmt.ly improved.

:. : Weight of the Solar Compass.
Solar Compass, including leveling head. . . .14} Ibs,
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Advaniages of the Solar Compase in Surveying.

It will readily occur to all who have read the preceding
description of the Solar Compass, that while it is indispens-
able in the surveys of public lands, it also possesses im-
portant advantages over the magnetic compass, when used
in the ordinary surveys of farms, &e.

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.

The constant uncertainty caused by the variation of the
needle, and the litigation to which it so often gives rise,
may thus be entirely prevented by the mse of the Solar
Compass in this kind of work.

It is also said by those familiar with the use of this instru-
ment, that, in favorable weather, surveys can be more rapid-
ly made 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 runby the nee-
dle alone, it being always kept with the sun, or at 0 on its
are, and thus indicating the direction of the true meridian.

The sun, however, must ever be regarded as the most relia-
ble guide, and should, if possible, be taken at every station.

It is with the design of making the principles and use of
the Solar Compass intelligible to the ordinary surveyor, that
we have given & more extended aocount of this instrument
than of the others previously mentioned, believing that
when its merits become better understood, it will come into
more general use,

For much valuable information as to the detsails of this
instrument, as well as the practice of government surveyors
in the field, we are indebted to our friend James L. InaarLssE,
late U. 8. Deputy Surveyor in Iowa, Kansas and Nebraska.
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MEAN REFRACTIONS.
TEMPERATURE 50°, PRESSURE 29.6 INCHES.
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PATENT SOLAR ATTACHMENT,

ron

TRANSITS.

Or all the numerous attempts to apply the solar appara-
tus of Burt to the ordinary transit, there has been nothing
devised which, in our opinion, ¢an compare with that shown
in the engraving on the preceding page, the patent of which
is now owned and controlled by us; and we are ready to
supply them to any transit of our own or other make.

In the description of this new attachment, it is supposed
that the reader is already familiar with the principles of
the solar compass, as well as with the construction and
adjustment of the ordinary transit, so fully se! forth in our
Manual of Instruments, now in the hands of thousands of
surveyors in every section of the country.

The solar attachment we are now considering is essen-
tially the solar apparatus of Burt placed upon the cross
bar of the ordinary transit, the polar axis only being di-
rected above instead of below, as in the solar compass.

A little circular disc of an inch and a half diameter, and
having a short round pivot projecting above its upper sur-
face, 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 disc by four capstan

.,
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head screws passing from the under side of the disc into
the base already named.

These screws serve to adjust the polar axis, as will be
explained hereafter.

The moUR cimcLE surrounding the base of the polar axis
is easily movable about it, and can be fastened at any
point desired by two flat head screws above. It is divided
to ten minutes of time; is fignred from I to XIL, and is
read by a small index fixed to the declination cirele, 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 two
expanded arms below, a firm support for the declination
arc, which is securely fastened to it by two large screws,
as shown.

The DEOLINATION AR is made larger than in the ordinary
solar compass, being of six inches radius, is divided to
quarter degrees, and reads by its vernier to thirty seconds of
arc, the divisions of both vernier and limb being in the
same plane.

The declination arm has the usual lenses and silver plates

on the two opposite blocks, made precisely like those of

the ordinary solar compass, but its vernier is outside the
block, and more easily read.

The declination arm has also a clamp and tangent move-
ment, 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; the cut shows
its position when it is south.

THE LATITUDE is set off by means of a large vertical limb
having a radius of threeinches; the arc is divided to twenty
minutes is figured from the centre, each way, up to 80°, and
is read by its vernier to thirty seconds.
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It has also a clamp screw inserted near its centre, by
which it can be set fast to the telescope axis in any desired
position.

The vernier of the vertical limb is made movable by the
tangent screw attached, so that its zero and that of the 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 usual tangent movement to the telescope axis serves,
of course, to bring the vertical limb to the proper elevation,
as hereafter described.

A level on the under side of the telescope, with good
ground vial and scale, is indispensable in the use of the
Solar attachment.

The divided arcs, verniers, and hour circle, are all on
silver plate, and are thus easily read and preserved from
tarnishing.

The Adjustments.

(1) THESOLAR LENSES AND LINES are adjusted precisely
like those of the ordinary Solar, the arm being removed and
reversed by the opposite faces of the blocks upon the ad-
juster furnished with each instrument, until the image will
remain in the centre of the equatorial lines. This adjust-
ment is very rarely needed in our instruments, the lenses
being cemented in their cells, and the plates securely fast-
enced. '

(2) THE VERNIER OF THE DECLINATION ARO is adjusted
by setting the vernier at zero, and then raising or lowering
the telescope by the tangent screw until’ the sun’s image
appears exactly between the equatorial lines.

Having the telescope axis clamped firmly, carefully revolve
the arm until the image appears on the other plate.

If precisely between the lines, Ehe adjustment is complete;
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if not, move the declination arm by its tangent screw, until
the image will come precisely between the lines on the two op-
posite plates; clamp the arm and remove the index error by
loosening two flat head screws on the back, which fasten the
movable arc to the declination limb ; place the zero of the
limb and vernier into exact coincidence and the adjustment
is finished.

(3.) To apjust THE PorLar Ax1s—First level the in-
strument carefully by the long level of the telescope, using
in the operation the tangent movement of the telescope axis
in connection with the leveling screws of the parallel plates
until the bubble will remain in the centre during a complete
revolution of the instrument upon its axis.

Place the equatorial sights on the top of the blocks as
closely as i practicable with the distinct view ¢f a distant
object; and having previously set the declination arm at
zero, sight through the interval between the equatorial sights
and the blocks at some definite point or object, the declin-
ation arm being placed over either pair of the capstan head
screws on the under side of the disc.

Keeping the declination arm upon the objéct with one
hand, with the other turn the instrument half around on its
axis, and sight npon the same object as before. If the sight
strikes either above or below, move the two capstan head
screws immediately under the arm, loosening one and tight-
ening the other as may be needed until half the error is
removed.

Sight again and repeat the operation, if needed, until
the sight will strike the same object in both positions of the
instrument, when the adjustment of the axis in one direc-
tion will be complete.

Now turn the instrument at right angles, keeping the
sight still upon the same object as before; if it strikes the
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game point when sighted through, the axis will be truly
vertical in the second position of the instrument.

If not, bring the sight upon the same point by the other
pair of capstan head screws now under the declination arc,
reverse as before and continue the operation until the same
object will keep in the sight in all positions, when the polar
axis will be made precisely at right angles to the level and
to the line of collimation of the transit. ‘

It should here be noted that as this is by far the most

delicate and important adjustment of the solar attachment,

it should be made with the greatest care, the bubble kept
perfectly in the centre and frequently inspected in the
course of the operation.

(4) To avsust THE Hour Arc.—Whenever the instru-
ment is set in the meridian, as will be hereafter described,
the index of the hour arc should read apparent time.

If not, loosen the two flat 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 time, of course the correction of the
equation for the given day, as given in the Nautical Alma-
nac, must always be applied.

To find the Latitude.

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

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

Then, having the deéclination 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 equation
of time and fifteen or twenty minutes before noon, the tele-
scope being directed to the north, and the object-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 firmly, and with the tangent screw bring the image
precisely between the lines and keep it there with the tangent
screw, raising it as long as it runs below the lower equatorial
line, or in other words, as long as the sun continues to rise
in the heavens.

When the sun reaches the meridian the image will remain
stationary for an instant and 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 in- -
dicate XTI, and the latitude be determined by the reading
of the vertical arec.

It must be remembered, however, that the angle through
which the polar axis hasmoved in the operation just described
is measured from the zenith instead of the horizon as in the
ordinary solar, so that the angle read on the vertical limb is
the complement of the latitude.

The latitude itself is readily found by subtracting this
angle from 90° ; thus at Troy the reading of the limb being
found as above directed to be 47° 16’ the latitude will be
90°—47° 16'==42° 44/,

It will be noticed that with this apparatus the latitude of
any place can be most easily ascertained without any index
error, as in the usual solar compass.
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To use the Solar Attachment.

From the foregoing description it will be readily under-
stood that good results can not be obtained from the solar
attachment unless the transit is of good construction—
furnished with the appliances of a level on telescope, clamp
and tangent movement to axis, and vertical arc with ad-
justable vernier, and the sockets or centres in such condition
that the level of the telescope will remain in the centre
when the instrument is revolved upon either socket.

To run lines with the Solar Attachment.

Having set off the latitude of the place and the declin-
ation for the given day and hour, as in the solar, the in-
strument being also carefully leveled by the telescope
bubble, set the horizontal limb at zero and clamp the plates
together, loosen the lower clamp so that the transit moves
easily upon its lower socket, set the instrument approxim-
ately north and south, the object end of the telescope point-
ing to the north, turn the proper solar lens to the sun, and
with one hand on the plates and the other on the revolv-
ing arm, move them from side to side until the sun’s image
is brought between the equatorial lines on the silver
plates.

The lower clamp of the instrument should now be fast-
ened and any further lateral movement be made by the
tangent screw of the tripod. The necessary allowance be-
ing 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. Of course
when the upper or vernier plate is unclamped from the limb,
any 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 snlar compass.
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The bearing of the needle, when the telescope is on the
meridian, will also give the variation of the needle at the
point of observation.

If the instrument, as in our surveyor’s transits, has a
movable compass circle, the variation of the needle can be
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.

The variation circle is also applied to engineer’s transits
of our make, when desired at the time of ordering the
same, and without extra charge.

Advantages of the Solar Attachment.

From what has been already gaid the intelligent surveyor
will readily understand that the more perfect horizon ob-
tained by the use of the telescope level, the greater length
of the arcs allowing finer readings of angles, and the use of
a telescope in place of sights, all render the new attachment
more accurate than the ordinary solar compass.

It can also be put on the telescope of any good transit at
comparatively small cost, and thus enable the surveyor to
establish the true meridian, to determine the correct lati-
tudes, and to obtain true time very nearly.

Its adaptation to the purposes of illustration and instruc-
tion in practical astronomy in colleges and schools, will
occur to every teacher; and we believe that for the govern-
ment surveyor it will furnish a long-sought and much needed
instrument, superior, in many respects, to the solar compass
now so commonly used.

In an experiment just made by us, June 27,1874, an error
of one-quarter of a minute in the direction of the true meri-
dian, or in latitude, could be easily detected by observing
the sun’s image by a magnifier, and we fecl confident that
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any one who uses the new solar will be surprised and de-
lighted with its work. When desired it can be removed
from the telescope and packed in a separate box furnished
with it, which also is fitted in the instrument case.

A thin sheath is put on over aud protects the polar axis,
and is kept in its place by the screw and washer of the
socket.

The weight of the new solar attachment is but little over
a pound, and is so distributed as not to disturb the counter-

- poise of the instrument, thus obviating the objection which

has hitherto prevented the successful application of the tele-
scope to the solar apparatus.

It is evident that all transits to which the solar attach-
ment iz to be applied should have a horizontal limb and
verniers, and be leveled by leveling screws and parallel
plates.

It can, however, be put on the telescope of our vernier
transit compass, but in that case the angles taken from the
meridian will be measured by the needle only.

Of course it will be understood, in all cases, that Where
transits of any kind are to be supplied with the new solar
attachment, they must be in perfect order, especially in
respect to the sockets, before correct work can be done.

PRICES:
Solar attachment, as shown in the cutye..coiviveereiervecnnns $60 00
Vertical arc, with adjustable vernier and tangent BCTeW,....s0ss 18 00
Level on telescope, with 8cale,..cvvecceecssceaeas cessen veee 12 00
Clamp and tangent movement to telescope a.xxs. e ieieesisene 6 00
Total tvuvervnrereeeerosenncesncscssrosssnscnsasss $96 00

The price above named includes the cost of putting on
and adjusting the new solar attachment to the telescope of
a plain transit of any description. Where any of the above
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appliances or extras are already on the instrument, their
price will be deducted from the above.

For a 4}-inch vertical circle of our make, which may be
on any transit, and in good order, an allowance of $6.00
will be made.

As shown in the engraving, the cost of the combined
transit and solar attachment is $211.00 —made up of the
following items:

B-inch single vernier surveyors’ transit, plain telescope,....... $115 00
ExTRaAS: ’

Level on telescope, With 8cale,...vcvieiecesassssosvansans . 1200
Clamp and tangent movement to axis of teleecope ..... sercsons 6 00

Vertical arc with vernier adjusted by tangent screw, divided on
silver, and reading t0 80 BeCONdS,. . vuiaunierrenaranannan 18 00
Patent solar attachment, ............... eeeeecsestisanenans 60 00
TOBAL, e v e evveneeeneeneennenneeneeneennerneeneens $311 00

The cost of the solar attachment, combined with our
double vernier surveyors’ transit, and with the same extras,
will be $226.00.

Combined with the engineers’ transit, and having a vari-
ation plate, $246.00.

Where the variation plate is desired in the application of
the new solar attachment to any engineer’s transit sent to
us for the purpose, a charge of $10.00 will be made for the
same.

‘Weight of solar attachment about 18 oz.
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Engineers’ Instruments.

THE ENGINEER’S TRANSIT.

Having now described the various instruments employed
in surveying, we shall consider those whose use belongs more
especially to the practice of the civil engineer; and of thess
the first in importance is that termed the Engineer’s Transit.

The engraving will convey a good idea of our latest im-
proved Engineer’s Transit, and to this the reader will please
refer in the following detailed description of its different parts.

Tere Tecescork is from eleven to twelve inches long; and
is of the finest quality.

Like those of our other instraments, it is capable of rever-
sion always at the ¢ye end, and we now most commonly
make both ends to reverse.

The rack and pinion movement of the object-glass is
most commonly placed on the side of the telescope tube, thougl:
sometimes on the top, as the engineer may prefer.

Pmvion To THE Eve-Grass.—We have often adapted to the
cye-piece of this and our other Transits a rack and pinion
movement, which is placed on the side of the tube, and is
very excellent in bringing the cross-wires precisely into focus,

A spiral adjustment of the eye-piece is also used by us
in the telescopes of all our tramsits, by which, when the
milled head of the eye-piece is twisted in either direction,
as may be needed, the eye-piece is brought into focus with
ease und accuracy.

Tae Smape.—A. short piece of thin tube called the shade,
is always made to accompany this and the previous instru-
ments, and is used to protect the object-glass from the glave
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of the sun, or from moisture ; it must be removed whenever
the telescope is reversed, unless the telescope is made to
reverse at the eye-end, as is generally desired.

The interior construction of the telescope is similar to
those already described.

THE StaNDARDS are made of well-hammered brass, firm and
strong. '

On one of them will be seen the little movable box with the
capstan head screw underneath, by which the cross-wires
are adjusted to trace a vertical line, as described on page’
42 in our account of the Vernier Transit.

Tre Lius or divided circle is seven inches in dlameter
graduated to half degrees, and read by two opposite verniers
to single minutes.

Tre. VeeNiers are double, reading both ways from the
centre, and are placed on the sides of the plate at right
angles to the tclescope.

Tes NEeepie is five inches long, and is raised by a milled
screw head shown in the cut, placed above the plate.

TaE Cranp aNDp TaNGENT ScREWS are also above, so as to be
very accessible, and out of the reach of ordinary accidents.
The clamping of the limb is effected in the interior, the
aperture being covered with a washer to exclude the dust
and moisture.

Tue Levers, as shown in the cut, are above; they are
both adjustable with the ordinary steel pin.

The glass vials used in the levels of this and the Su-
veyor’s Transit, are ground on their upper interior surface,
#0 that the bubble moves very evenly and with great sensi
tiveness.

Tue Trirop Heap of this instrument is made considerably
beavier than that of the Surveyor’s Transit.

The upper plate is about five inches diameter, made thick
and of well hammered brass ; into this are screwed the long



v

THE ENGINEER’S TRANSIT. 115

nute or svckets for tue leveling screws, and on the upper
surface is seen the clamp, with the two butting tangent
BCrews. ,

With these the movement is made very slowly;, and much
more firmly than is possible with a single tangent screw.

The leveling screws are of bell metal, and have a broad
three milled head ; they rest on the lower plate, in the little
cups spoken of in our account of the previous instrument.

In the engraving it will also be seen that the screws are
entirely covered above the plate, by little brass caps which
protect the threads from dust and corrosion.

The lower plate is a little smaller than the upper, milled
on the edge, and made to connect by a screw, with the tripod
legs. :
This tripod head is attached to the sockets of the limb
and vernier plate, and is removed with them, when the in-
strument is packed in the box for transportation.

The loop for the plumb-bob is connected by a screw to the
spindle of the vernier plate, so that it is always suspended
from the exact centre of the instrument.

The Attachments qf the Transit.

The engraving of the Surveyor’s Transit shows the verti-
cal circle of four and a half inches diameter, which is read
by a double vernier to minutes, and also the clamp and
tangent movement to the axis of the telescope.

These, with the addition of a level on the telescope, are
oftin used with this instrument, though the majurity of
eungineers prefer an instrument with “plain telescape,” like
that shown in the engraving,

Micrometer.

It is sometimes very convcnient in the use of both the
T-angit and Leveling Instrument, to employ some simple
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method of ascertaining the distances of objects without re
sorting to actual measurements.

This is well effected by what is termed a * Micrometer,” by
the French called *Stadia,” the construction and use of
which we have already given on pages 96 — 97, in ow
account of the Solar Compass.

The two small screws which adjust the moveable wires
are placed on opposite sides of the telescope, and to one
side of the ordinary cross hair screws, and move the wires
to cover a certain interval upon a rod placed at a specified
distance from the telescope.

The micrometer wire is furnished, whenever desired, with
any of our transits, and without additional charge.

To adjusi the Transit.

The adjustments of this instrument and its attachments
have been described in our account of those previously
considered.

To use the Engineer’s Transit.

But little need be added to what has been already given
in the previous pages,

Tue NeeoLe is of service principally as a rough check
npon the readings of the verniers in the measurement of
horizontal angles, any glaring mistake being detected, by
noticing the angles indicated by both, in the different posi-
tions of the telescope.

It may also be used as in the compass, to give the direc-
tion in which the lines are run, but its employment is only
subsidiary to the general purposes of the Transit.
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Sizes and Weights of Engineer’s Transits.

‘We make three different sizes of this instrument, viz:
4 inch, including leveling head, exclusive of tripod legs, weighs 124 1bs
[ " “° g &“
:* & [ £ 4 i; “°
Weight of the Attachments.

As it may sometimes be desirable to know the weights of
thedifferent extras orattachments, often used in this and tie
other Transits previously described, we here add them in
detail.

Ground level tube, with vial complete.. T} oz.
Vertical circle, with vernier vveecees.. 6 0z.
Clamp and tangent t0 axiS..eueseee.... 4 o0z

Besides the simple form of the Engineer’s Transit, we also
make important modifications, which may be desired by the
engineer ; a few of these we shall now enumerate.

Light Mountain Transit.

This instrument which we have just introduced is intended for
use in mountain surveying, mining, &c., and with the adjustable
tripod is exceedingly light and portable.

It has a4 inch needle, a movable compass circle for laying off
the variation of the needle, a telescope 8 inches long, of the finest
quality, and a limb of 53{ iuches, divided on silver reading to
single minutes.

If desired, it is supplied with our PatentSolar Attachment with
vertical arc—level on telescope, &e., weighing with all these only
eight pounds, exclusive of the tripod, thus furnishing a very
light Solar instrument, ag we!l as a superior transit. The pluin
instrument weighs seven pounds. The tripod has all its Jegs -
justable to any length desired, the upper part of each leg being in .
two parts, double, and the lower piece sliding up between them,
and being clamped securely at any required point, tae leg can he
shortened or lengthened at will, and the instrument be set up on
the steep hill sides, or upon even ground, or with all the legs
shortened be used in the galleries of mines, &c,
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The length of the tripod with the legs closed, is less than three
feet, its weight about five pounds, and it is most easily carried
by a shawl strap, fastened around its centre.

The transit box is made of light mahogany, and inclosed in an
outside sole leather case, fitted with straps to sliug over the
shoulder, or pack upon a mule.

The Theodolite Axis.

In place of the ordinary axis of the telescope representsd
in our engraving, we sometimes make one resembling the Y
axis of the English Theodolite.

This modification is desirable, in cases where this instru-
ment is intended to subserve the purposes of both level and
transit.

In such an arrangement, the telescope is confined in the
axis with clips, by loosening which, it may be revolved in
the wyes, or taken out and reversed end for end, precisely
like that of the leveling instrument.

The standards also allow its transit, or complete revolu-
tion in a vertical direction,

In such an instrument, the adjustment of the wires, ard
level of the telescope, is effected in the same manner as
those of the leveling instrument, the tangent movement
of the axis serving, instead of the leveling screws, to bring
the bubble and wires into position.

With this modification of the Transit, we have also fre-
quertly added, that of a small level bar, wyes, &c., into
which the telescope may be transferred, making thus a
miniature leveling instrument.

This may be placed upon the socket and tripod head of

the transit, and thus made capable of taking levels with a
good degree of accuracy.
. When desirable, a vertical wheel may be placed on the
axis of the telescope of this instrument, and thus all the
properties of the English Theodolite united with those of
the American Transit

-
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THE LEVELING INSTRUMENT.

Of the different varieties of the leveling instrument, that
termed the Y Level, has been almost universally preferred
py American engineers, on account of the facility of ils
adjustment and superior accuracy.

Of these levels we manufacture four different sizes, having -
telescopes of sixteen, eighteen, twenty, and twenty-two
inches long, respectively.

The engraving on the opposite page represents our twenty
inch Y Level. '

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

Tae TeLescope has at each end a ring of bell-metal, turned
very truly and both of exactly the same diameter ; by these
it revolves in the wyes, or can be at pleasure clamped in any
position when the clips of the wyes are brought down upon
the rings, by pushing in the tapering pins.

The telescope has a rack and pinion movemeut to both
object and eye-glasses, an adjustment for centering the eye-

piece, shown at A A, in the longitudinal section of the tele-
scope, (page 120,) and another seen at C, C, for ensuring the
accurate projection of the object-glass, in a straight line.

Both of these are completely concealed from. observation
and disturbance by a thing ring which slides over them.

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

The interior construction of the telescope will be readily
understood from fig. 21, which represents a longitudinal sec-
tion, and exhibits the adjustment which ensures the accurate
projecjion of the object-glass slide.

e
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As this is peculiar to our instruments,
and is always made by the maker so per-
manently as to need no further attention
at the hands of the engineer, we shall here
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 almost
impossible to make a telescope tube, so
that it shall be perfectly straight on its
. interior 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 its irregularity, 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 slie is
moved to a different point. :

_To prove this, let any level be selated
which is constructed in the usual mamer,
and the line of collimation adjusted uwpon
an object taken as near as the range of
the slide will allow; then let another be
selected, as distant as may be clearly scen;
upon this revolve the wires, and they will
almost invariably be found out of adjust-
ment, sometimes to an amount fatal to any
confidence in the accuracy of the instra-
ment. The arrangement adopted by us to
correct this imperfection, and which so
perfectly accomplishes its purpose, is
shown in the adjoining cut, fig. 21.

Here are seen the two hearings of the
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which slightly contracts 2“7/ diameter of the main tube, the
other in the small adjusk.ole ring, also of bell-metal, shown
at C C, and suspended by four screws in th'dedle of the
telescope.

Advantage is here taken of the fact, that the rays of
iight are converged by the object-glass, so that none are
vbstructed by the contraction of the slide, except those
which diverge, and which ought 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 easily and accurately turned, concentric,
and parallel with each other, and being fitted to the rings, it

-object-glass slide, one b?:l} in the narrow bell-metal ring,

* only remains necessary to adjust the position of the smaller

_ring, so that its centre will coincide with that af the optical
“axis of the object-glass. -

When this has been once well dome, 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 cffected, will be considered when we come to speak
of the other adjustments.

Racx axp PixtoN.—As seen in the engraving, our Level
telescopes are usually furnished with the ordinary rack and
pinion movement to both object and eye tubes.:

The advantages of an eye-piece pinion, are, that the ¢ye-
piece -can be shifted without danger of disturbing the tele-
scope, and that the wires are more certainly brought inte
distinct view, so as to avoid effectually any error of observa-
tion, arising from what is termed the instrumental parallax.

The position of the pinion on the tube is varied in dif:
ferent instruments according to the choice of the engincer
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We usually place our object slide pinion on the side—
both of Transit telescopes, and of those of the Level. The
pinion of the eye tube is always placed on the side of the tele
Bcope.

Tae Lever or ground bubble tube is attached to the under
side of the telescope, and furnished at the different ends
with the usual movements, in both horizontal and vertical
directions.

The aperture of the tube, through which the glass vial
appears, is about five and one-fourth inches long, being
crossed al the centre by a small rib or bridge, which greatly
strengthens the tube. '

The level scale which extends over the whole length, is
graduated into spaces a little coarser than tenths of an inch,
and figured at every fifth division, counting from zero at the
centre of the bridgé ; the scale is set close to the glass.

The bubble vial i& made of thick glass tube, selected so
as to have an even bore from end to end, and finely ground
on its upper interior surface, that the run of the air bubble
may be uniform throughout its' whole range.

The sensitiveness of a ground level, is determined best by
an instrument called a level tester, having at one end two
Y’s to hold the tube, and at the other a micrometer wheel
divided into hundredths, and attached to the top of a fine
threaded screw which raises the end of the tester very
gradrally.

The number of divisions passed over on the perimeter of
the wheel, in carrying the bubble over a tenth of the scale,
is the index of the delicacy of the level. In the tester which
we use, a movement of the wheel ten divisions to one of the
scale, indicates the degree of delicacy generally preferred
for railroad engineering,

For canal work practice, a more sensitive bubble is often
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desired, as for instance, one of seven or eight divisions of
the wheel, to ane of the scale.
Tre WyEs of our levels are made large and strong, of

_ the best bell-metal, and each have two nuts, both being

adjustable with the ordinary steel pin.

The clips are brought down on the rings of the telescopo
tube by the Y pins, which are made tapering, so as to clanp
the rings very firmly.

Tue Lever Bar is made round, of well hammered brass,
und shaped, so as to possess the greatest strength in the
parts most subject to sudden strains.

Connected with the level bar is the head of the tripod socket.

Tre Trirop Socker is compound; the interior spindle, upon

‘which the whole instrument is supported, is made of steel,

and nicely ground, so as to turn evenly and firmly in a hol-

. low cylinder of bell-metal ; this again, has its exterior sur-

face fitted and ground to the main socket of the tripod head.

The bronze cylinder is held upon the spindle by a washer
and screw, the head of this having a hole in its centre,
through which the string of -the plumb bob is passed.

The upper part of the instrument, with the socket, may
thus be detached from the tripod head ; and this, also, as in
the case of all our instruments, can be unscrewed from the
legs, so that both may be conveniently packed in the box.

A little under the upper parallel plate of the tripod head,
and in the main socket, is a screw which can be moved into
a corresponding crease, turned on the outside of the hollow
cylinder, and thus made to hold the instrument in the tripod,
when it is carried upon the shoulders.

It will be seen from the engraving, that the arrangement
just described allows long sockets, and yet brings the whole
instrument down as closely as possible to the tripod head,
both objects of great importance in the constriction of any
instrument. '
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Tre Levering Heap has the same plates and leveling screws
as that described in the account of the Engineer’s Transit;
the tangent screw, however, is commonly single.

- For our sixteen inch level we make a similar tripod head,
resembling that used with the lighter Engineer’s Transit.

The Adjustments.

Having now completed the description of the different
parts of the Leveling Instrument, we are ready to proceed
with their adjustments, and shall begin with that of the
object-slide, which, although always made by the maker, so
permanently as to need no further attention at the hands of
the engineer, unless in cases of derangement by accident, is
yet peculiar to our instruments, and therefore not familiar
to many engineers.

To Apsust THE OBJECT SLIDE —The maker selects an
object as distant as may be distinctly observed, and upon -
it adjusts the line of collimation, in the manner here-
after described, making the centre 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.

He then, with the pinion head, moves out the slide until
an object, distant about ten or fifteen feet, is brought clearly
into view; again revolving the telescope in the ¥’s, 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
distances, it will be so for all intermediate ones, since the
bearings of the slide are supposed to be true, and their
planes parallel with each other.

T, however. as is most probable, either or both wirer fai)
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to reverse upon the second point, he must then, by estima-
tion, remove half the error by the screws C C, (fig. 21,) at
right angles to the hair sought to be corrected, remember-
ing, at the same time, that -on account of the inversion of
the eye-piece, ho must move the slide in the direction
which apparently increases the error. 'When both wires
have thus been treated in succession, the line of eollimgtion
is adjusted on the near object, and the telescope 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
precisely 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 bemeath them, the ad-
justable ring will be fastened so as for many years to need
no farther adjustment.

‘When this has been completed, the thin brass ferule is
slipped over the outside ring, concealing the screw heads,
and avoiding the danger of their disturbance by an inexpe-
rienced operator.

In effecting this adjustment, it is always best to bring the
wires into the centre of the field of view, by moving the
little secrews A A (fig. 21) working in the ring which
embraces the eye-piece tube.

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

The adjustment we have now given is preparatory to
those which follow, and are common to all leveling instru.
ments of recent construction, and are all that the enginer
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will have to do with in using our own instruments. What

is still necessary then is—

- 1L Do adjust‘ the line of collimation, or in other words, to
bring both wires into the optical axis, so that their point of

intersection will remain on any given point, during an entire

revolution of the telescope.

2.' To bring the level bubble parallel with the bearings of the
. X rings, and with the longitudinal axis of the telescope.

8. To adjust the wyes, or to bring the bubble into a
position at right angles to the vertical axis of the instru-
ment. -

To Apsusr THE Line or CorLimaTioN, set the tripod firmly,
remove the Y pins from the clips, so as to allow the tele-
scope to turn freely, clamp the instrument to the tripod
head, and, by the leveling and tangent screws, bring either
of the wires upon a clearly marked edge of some object,
distant from one to five hundred feet.

Then with the hand carefully turn the telescope balx
way around, so that the same wire is compared with the
object assumed.

Should it be found above or below, bring it half way back
by moving the capstan head screws at right angles to it,
remembering always the inverting property of the eye-piece ;-
now bring the wire again upon the object, and repeat 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 out, it will be well to bring
them nearly correct before either is entirely adjusted.

When this is effected, slip off the covering of the eye-
piece centering screws, shown in the sectional view (fig. 21)
at A A, asd move each pair in succession with a small screw-
driver, until the wires are brought into the centre of the
field of view. :
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The inversion of the eye-piece does not affect this opera-
tion, and the screws are moved direct.

To test the correctness of the centering, revolve the tele-
scope, and observe whether it appears to shift the position
of an object. ’

Should any movement be perceived, the centering is not
perfectly effected:

It may here be repeated, that in all telescopes the position
and adjustment of the line of collimation depends upon
that of the object-glass; and, therefore, that the movement
of the eye-piece does not effect the adjustment of the wires
in any respect.

‘When the centering has been once effected it remains per-
manent, the cover being slipped over to conceal and protect
it from derangement at the hands of the curious or inexpe-
rienced operator.

To Avpsust THE Lever Bupere.—Clamp the instrument
over either pair of leveling screws, and bring the bubble
into the centre of the tube.

Now turn the telescope in the wyes, 8o as to bring the

_level tube on either side of the centre of the bar. Should

the bubble run to the end it would show that the vertieal
plane, passing through the centre of the bubble, was not
parallel to that drawn through the axis of the telescope
rings. .

To rectify the error, bring it by estimation entirely back,
with the capstan head screws, which are set in either side
of the level holder, placed usually at the object end of the
fube.

Again bring the level tube over the centre of the bar, and

"adjust the bubble in the centre, 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:

rore, to either side of the centre of the bar.
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The necessity for this operation arises from the fact, that
when the telescope is reversed end for end in the wyes in
the other and principal adjustment of the bubble, we are
wot certain of placing the level tube in the same vertical
plane; and, therefore, it would be almost impossible to
offect 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.

To do this, bring the bubble into the centre with the
leveling screws, and then, without jarring the instrument,
take the telescope out of the wyes and reverse it end for
end. Should the bubble run to either end, lower that end,
or what is equivalent, raise the other by turning the small
adjusting nuts, on one end of the level, until by estima~
tion half the .correction is made; again bring the bubble
into the centre and repeat the whole operation, until the
reversion can be made without causing any change in
the bubble.

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

To Apsust e Wyes.—Having effected the previous ad-
justments, it remains now to describe that of the wyes, or,
more precisely, that which brings the level into a position
at right angles to the vertical axis, so that the bubble will
remain in the centre during an entire revolution of the
instrument.

To do this, bring the level tube directly over the centre
of the bar, and clamp the telescope firmly in the wyes,
placing it as before, over two of the leveling screws, un-
olamp the socket, level the bubble, and turn the instrument
half way around, so that the level bar may occupy the same
position with respect to the leveling screws beneath.
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Should the bubble run to either end, bring it half way
back by the Y nuts on either end of the bar ; now move the
telescope over the other set of leveling screws, bring the
bubble again into the centre, and proceed precisely as above
described, changing to each pair of screws, successively,
until 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 as
nearly horizontal as possible, in order that no essential
error may arise, in case the level, when reversed, is not
brought precisely to its former situation. When the level
has been thus completely adjusted, if the instrument is
properly made, and the sockets well fitted to each other
and the tripod head, the bubble will reverse over each pair
of screws in any position.

Should the engineer be unable to make it perform cor-
rectly, he should examine the outside socket carefully to
see that it sets 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 is still manifested,
it will, probably, be in the imperfection of the interior
spindle.

After the adjustents of the level have been effected, and
the bubble remains in the centre, in any position of the
socket, the engineer should carefully turn the telescope in
the wyes, and sighting upon the end of the level, which has
the horizontal adjustments along each side of the wye, make
the tube as nearly vertical as possible.

When this has been. secured, he may observe, through
the telescope, the vertical edge of a building, noticing if
the vertical hair is parallel to it; if not, he should loosen
two of the crosswire screws at right angles to each othr
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and with the hand on these, turn the ring inside, untif
the hair is made vertical; the line of collimation must
then be corrected again, and the adjustments of the level
will be complete.

To use the Level.

When usjpg the instrument, the legs must be set firmly
into the ground, and meither the hands nor person of the
operator be allowed to tonch them ; the bubble should thea
be brought over each pair of leveling screws successively,
and leveled in each position, any correction being made in
the adjustments that may appear necessary.

- Care should be taken to bring the wires precisely in
focus, and the object distinctly in view, so that all errors of
paraliax may be avoided.

This error is seen when the eye of an observer is moved
to either side of the centre of the eye-piece of a telescope,
in which the foci of the object and eye-glasses ars not
brought precisely wpon the cross-wires and object ; in- stich
a ease the wires will appear to move over the surface, and
the observation will be liable to inaccuracy.

In all instances the wires and object shounld be bronght
into view so perfectly, that the spider lines will appear to
be fastened to the surface, and will remain in that position
however the eye is moved.

If the socket of the instrument becomes so firmly set in
the tripod head as to be difficult of removal in the ordinary
way, the engineer should place the palm of his hand under
the wye nuts at each end of the bar, and give a sudden
upward shock to the bar, taking eare also to hold his hands
20 B8 $0 grasp it the moment it i free. ‘



THE BUILDER’S, OR DUMPY LEVEL. 131

Weight of Leveling Instruments.
The average weights of the different sizes of this instru
ment, exclusive of the tripod legs, are as follows:

16-inch telescope, with ]evelmg head...... 11 lbs.
18-inch e 124 «
20-inch “ “ 0 Lal. 184 «
22-inch “ rooE 133 «

THE BUILDER'S, OR DUMPY LEVEL.

This instrument, one size of which is shown in the en
graving, is of more simple and compact construction than
those already described.

As represented, the telescope is provided with the usual
facilities for adjustment, and rests upon two hollow cylin-
ders or studs, raised from the ends of the bar by the two
similar faces of the octagonal-shaped prisms which sur-
round the telescope tube at either end. .

The telescope and attachments are held firmly to the
bar by a long, stout screw at either end; the heads of
these screws are shown under the ends of the bar, and are
bored to admit the usual adjusting-pin.

A strong spiral spring is placed in a recess in the upper
end of the upright stud at each end of the bar, and serves
in connection with the screws to effect the third adjust-
ment of the level.

These springs are, of course, removed w]nlst the other
adjustments are in progress, and the telescope allowed to
rest directly upon the upper plane surface of the upright
studs. ,

The level is placed under the telescope like that of the Y
‘evel, and is adjustable at either end by two nuts, as shown,
The instrament should always be used upon the adjusting
wripod with leveling screws, as shown in the engraving.
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The adjustments of this instrument are made in the same
order and almost precisely in the same manner as those
of the Engineers’ Level, described on pages 124-128, and
need but a brief description here.

To adjust the time of collimation, it is necessary first to
remove the two long stout screws which hold the telescope
to the bar, and also the springs already named, from the
upper ends of the studs, so that the similar faces of the
prisms may rest directly upon the upper surfaces of the
studs.

(1.) The line of collimation is then adjusted like that of
the ordinary Y level, by making the cross wires to reverse
upon any given point when the telescope is turned half
way around, so as to rest upon the studs by the opposite
faces of the prisms.

(2.) The level is adjusted by turning the telescope end

+ for end upon the studs, the bubble being made to come to
the centre in both positions.

(8.) The bubble is brought into a position at right angles
to the vertical axis (the adjustment of the wyes in ordinary
levels), by releasing or compressing the springs at either
end by turning the capstan head screws underneath the
bar, so that the bubble will come into the centre as the
instrument is turned upon its spindle, over both pairs of
leveling screws in succession.

This instrument is packed in the box with the leveling
head always attached, and need not to be taken from its
spindle except for repairs.

We make two sizes of this level—one, of 11-inch tele~
scope, with light tripod, and used by millwrights, masons
and builders, and the 15-inch size, with medium-sized
tripod—used not only by the persons above named, but
found to be a most simple and accurate level in railroad

— - surveys and constructions.
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LEVELING RODS.

The three kinds used by American engin-
eers are all sliding rods. The Philadelpkia
Rod is divided to tenths, and reads to two
hundredths of a foot. The Boston and New
York are divided into hundredths of a foot
and reading by verniers to thousandths.

Philadelphia Rod.

The leveling rod known as the Philadel-
phia Rod, is formed of two strips of light
baywood or mahogany, each three-fourths
. of an inch by one and three-fourths inches
by six and one-half feet long, connected to-
gether by two metal sleeves, the upper one
of which has a clamping screw, for fixing
the rod in its position when the two parts
are separated or extended beyond six feet
six inches. .

Both sides of the back rod and one side of
the front rod are planed out one-sixteenth
of an inch below the edges. These de-
pressed surfaces are all painted white, and
dizided into feet, and tenths of a foot. The
front rod reads from the foot upward; both
sides of the back rod read downward. The
feet figures are red, one inch long, and the
one-tenth figures black, eight-tenths of an
inch long. The target is round, made of
brass, with an opening, in its face, two and
one-fourth inches long by one inch wide,
with a divided scale on one side reading
the rod to two hundredths of a foot.

The upper sleeve has a vernier reading to
one-hundredths on the back of the rod, for
the rod-man to take the reading when the two
parts are extended beyond six feet six inches

No. 90.— Philadelphia Rod.
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No. 91.—Boston Rod.

LEVELING RODS,

Boston 'Rod.

That known as the Boston or Yankee
Rod, is formed of two pieces of light bay-
wood or mahogany, each about six and a
half feet long, connected together by a
tongue, and sliding easily by each other, in
both directions.

One side is furnished with a clamp screw
and vernier at each end, the other carries

the divisions, marked on strips of satin

wood, inlaid on either side.

The target is a rectangle of wood, fastened
near one end of the divided side, and having
its horizontal line just three-tenths from the
extremity. ;

The target being fixed, when any height
is taken above six feet, the rod is-changed
end for end, and the divisions read by the
other vernier; the height to which the rod
can be extended heing a little over eleven
feet.

This kind of rod is very convenient from
its great lightness, but the parts are made
too frail .to endure tho rough usage of this
country, and, therefore, American engineers
have generally given the preference to an-
other, made heavier and more substantial,
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The New York Rod.

This rod, which is shown in the engraving
B as cut in two, so that the ends may be exhi-
Al bited, is made of satin wood, in two pieces
| like the former, but sliding one from the other,
S the same end being always beld on the ground,
N and the graduations starting from that point.

i The graduations are made to tenths and hun-
dredths of a foot, the tenth figures being blaek,
and the feet marked with a large red figure,

The front surface, on which the target
moves, reads to six and a half feet; when a
greater height is required, the horizontal line
of the target is fixed at that point, 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 elevation of twelve feet.

The mountings of this rod are differently
made by different manufacturers. We shall
give those which we have adopted.

The target is round, made of thick brass,
haying, to strengthen it still more, a rib raised
on the edge, which also protects the paint
from being defaced.

The target moves ecasily on the rod, being
kept in any position by the friction of the two
flat plates of brass which are pressed against
two alternative sides, by small spiral springs,
working in little thimbles attached to the band
which surrounds the rod.

There is also & olamp screw on the back, by
which it may be securely fastened to.any part
of the rod.

No. 92.—New York Rod.

SO T UTAGAT AL OV W O #7470 211207000002 (0014111,



186 THE MINER'S COMPASS.

The face of the target is divided into quadrants, by hori-
gontal and vertical diameters, which are also the boundaries
of the alternate colors with which it is painted.

The colors usually preferred are white and red: some-
times white and black. |

The opening in the face of the target is a little more than -
a tenth of a foot long, so that in-any position a tenth, or a
foot figure, can be seen on the surface of the rod.

The right edge of the opening is chamfered, and divided
into ten equal spaces, corresponding with nine hundredths
on the rod; the divisions start from the horizontal line
which separates the colors of the face.

The vernier, like that on the other side of the rod, reads
to thousandths of a foot.

The clamp, which is screwed fast to the lower end of the
upper sliding piece, has a movable part which can be
brought by the clamp screw firmly against the front surface
of the lower half of the rod, and thus the two parts
immovably fastened to each other without marring the
divided face of the rod.

MINERS’ COMPASSES.

These instruments shown in the engraving consist essen.
tially of a magnetic needle so suspended as to move readily in
a vertical direction, the angle of inclination, or  dip,” being
measured upon the divided rim of a small compass box.

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

In this position the needle, when unaffected by the
attraction of iron, assumes a horizontal line, as shown by
the zeros of the circle. When brought over any mass of
iron it dips, and thus detects the presence of iron ores with
certainty.
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If the compass box of either No. 40 or 42 is held hori-
zontally, it serves as an ordinary pocket compass. The
box of the Miner’s Compass is made of brass, with cover of
same material, or, if so ordered, it is packed in small ma-
hogany case. The form shown in the engraving, No. 40, has
its two sides of glass, and is provided with a stop for the
needle, worked by the little brass knob there shown.

The compass No. 42 has a brass back and brass cover,
and is used as above described, the observer standing with
his face to the west, and holding the compass box sus-
pended in the plane of the magnetic meridian.

NORWEGIAN COMPASS.
Glass both sides, brass covers.

Besides the ordinary article just described, we have lately
introduced a modification of one used in northern Europe.
This has the needle resting upon a single vertical pivot so
as to move freely in a horizontal direction, and thus place
itself with certainty in the magnetic meridian, while at the
same time being attached to the needle cap by two delicate
pivots, one on each side, it is free to dip—like that of the
ordinary miner’s compass, described above.

THE POCKET COMPASS.

This little instrument, shown
with Jacob-staff socket in Fig.
26, though not used in exten-
sive surveys like the larger com-
passes we have described, is
found very convenient in mak-
ing explorations, or in retracing
the lines of government sur-
veys, a8 in locating land war-

Fig. 26. rants, ete.
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The sights are made with a slote and a hair, on opposite
sides; they also have joints near the base, 8o as to fold ovex

The circle is graduated to degrees, and figured from 0 to
80 each way, as in larger instruments.

The needle is suspended upon a jeweled centre, and is
raised by the lifter shown in the cut. .

The jacob-staff socket is often used with the compass,
being screwed to the under side, and detached at pleasare.

The mountings are all that are furnished, the staff itselx
being easily made out of & common walking-stick.

We make two sizes of the Pocket Compass, differing
mainly in the needle, which in one is two and a half, in the
other three and a half inches long.

The larger size is also sometimes provided with two small
levels, let into the face of the compass ; these are not shown
in the cut.

VERNIER POCKET COMPASS.

This instrument, shown in the engraving, has also a
three and a half inch needle, and is furnished with a vernier
outside, reading to five minutes, by which the sights can be
placed at any desired angle with the line of zeros, so as to
set off the variation of the mneedle, as with the Vernier
Compass.

The compass is furnished with jacob-staff monntmgs,
sometimes, if desired, with a very light tripod, as shown in
the engraving ; has two levels, and is neatly packed in a
mahogany case.

It makes a most excellent and portable little ingtrument
in locations, and is especially useful for the surveyar of
government lands.
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General Matters.

TRIPODS.

In the tripods of all our instruments, the upper part of the
leg, is flattened, and fitted closely in the surfaces of the
brass cheek pieces.

The cheeks are made very broad, and give a firm hold
upon the leg, which may be tightened at any time by screw-
ing up the bolts which pass through the top of the legs ;
this is especially necessary after the surface of the wood
has been much worn.

The legs dre round, and taper in each direction from a
swell, turned about one-third the way down, from the head
to the point.

The point, or shoe, is a tapering brass ferule, having an
iron end ; it is cemented, and riveted firmly to the wood.

The legs of all our tripods are about four feet eight inches
long, from head to point. We make five sizes of tripods,
which we will now separately describe.

1. Tre Comeass Tripop, seen in part in the cut of the
vernier transit, and having the brass plate to which the
checks are attached, three and three-fourth inches in diameter,
and legs which are about one inch at the top, one and three-
eighths at the swell, and seven-eighths at the bottom,

The legs are usually made of cherry, sometimes of muho-
gany, and the tripod is used with the various kinds of com-
passes, and with the vernier transit.

2. Tee Mepiou Sizep Trirop, shown with the surveyor’s
transit, and having a plate of same diamcter as above, but
with the checks made considerably broader, by curving at
each end ; the legs being also about an eighth of an inch
larger thr oughout

This tripod has mahogany legs, and is used with the
surveyor’s iransit, the light engineer’s transit, and the six.
teen inch level.
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3. Tue Heavy Tripop, shown with the engineer’s transit,
baving a brass plate of four and one-fourth inches diameter,
with extended cheek pieces, and with legs one and three-
eighths of an inch at the top, one and three-fourths at the
swell, and one and an eighth at the point.

The heavy size has also mahogany legs, and is used with
the engineer’s transit, and larger leveling instruments.

4. SHorT TrIrops, For Mines.—Tripods of one half the
usual length, for mining engineering, furnished in place
of those usually sent, if so ordered.

6. JomnTED Tr1PoDs.—When parties so order we put screw
joint and point in the centre of each leg of tripods, which
enables the engineer to use it for mining purposes ; this
improvement adds $5 00 to the cost of instrument or tripod.

Lacquering.

All instruments are covered with a thin varnish, made by
dissolving gum shellac in alcohol, and applied when the
work is heated.

As long as this varnish remains, the brass surface will be
kept from tarnishing, and the engineer, by taking care not
to rub his instrument with a dusty cloth, or to expose it
to the friction of his clothes, can preserve its original fresk-
ness for a long time.

Bronze Finish.

Instead of the ordinary brass finish, most engineers preter
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
thought advantageous on account of not reflecting the rays
of the sun as much as the ordinary finish.

We finish our instruments either bright or bronze, as
may be preferred.
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CHAINS.
Surveyors’ Chains.

Forr Pore Crains.—The ordinary surveyor’s chaiu i
sixty-six feet, or four poles long, composed of one hun-
dred links, each connected to the other by two rings, and
furnished with tally marks at the end of every ten links,

In all the chains we manufacture, the rings are oval, are
sawed, and well closed, the ends of the wire forming the hook
being also filed and bent close to the link, so as to avoid the
danger of “kinking.”

A link in measurement includes a ring at each end.

The handles are of brass, and each forms part of the end
links, to which it is connected by a nut, by which also the
length of the chain is adjusted.

The tallies are also of brass, and have one, two, three, or
four, notches, as they are ten, twenty, thirty, or forty, links,
from either end; the fiftieth link is rounded, so as to dis-
tinguish it from the others.

Two Pore Cmains.—In place of the four pole chain just
described, many surveyors prefer one of two rods or thirty-
three feet long, having but fifty links, and counted by its
tallies from one end in a single direction.

SNap ror AvLtErRiNG CHAING.—We often make four pole
chains so arranged, that by detaching a steel snap in the
middle, the two parts can be separated, and then omne of the
handles being removed in the same manner, and transferred
to the forty-ninth link, a two pole chain is readily obtained
This modification is made whenever desired, and without any
additional charge,

Vara, METER, AND PEnNsvivaxia Ceamvs, See Price List-
pages 8 and 9.
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Sizxs or WiRE.—OQOur surveyors’ chains are made of the
best refined iron wire, of sizes No. 8 or 10, as may be pre-
ferred ; the diameter of No. 10 wire being about one-
eighth of an inch, and that of No. 8 wire nearly a sixteentn
larger. '

Engineers’ Chains

Differ from the preceding, in that the links a.e each 12
inches long ; the wire, also, is usually much stronger.

They are either fifty or one hundred feet long, and are
furnished with handles, tallies, &c., and sometimes with a
swivel in the middle to avoid being twisted in use.

In place of the round rings commonly made, we have
substituted in these, and our other chains, rings of an oval
form, and find them almost ome-third stronger, though made
of the same kind of wire.

SrzEs or Wire.—The wire used for these chains is com-
monly of No. 5 or 6 ; the first being nearly one-fourth of an
inch in diameter, while No. 6 wire is about one-sixteecnth
smaller.

The wire is of the first quality, and the whole chain is
made in the most accurate and substantial manner.

Steel Chains.

Chains made of steel wire, though more costly than those ‘
which we have just described, are yet often preferred on
account of their greater lightness and strength.

They are made of any desired size or length, generally
of No. 10, rarely of No. 8 wire, and are very stiff and
strong.

Brazep Sreer CHaINS.—A very portable and excellent
measgure is made, by a light steel chain, each link and ring
of which is securely brazed, after being united together ana
tested the wire is also tempered.
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The wire generally used by us is of size No. 12, the rings
are of oval form, the chain, though exceedingly Iight,.is
almost incapable of being either broken or stretched.

Our steel brazed chains have been found exceedingly
desirable for all kinds of measurement, and for the use of
engineers upon railroads and canals have almost entirely
superseded the heavier chains,

Grumman’s Patent Chains.
. These chains, invented and patented by J. M. Grumman,
of Brooklyn, N. Y., are made of very light steel wire, the
links being finely tempered, and, as shown in the illustration,
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so formed at the ends as to fold together readily, and thus
dispense with the use of rings.

This construction gives only one-third as many wearing
points as the ordinary chain, and affords the utmost facility
for repairs, from five to ten extra links being furnished with
each chain, which have only to be sprung into place to replace
such as may have been broken ; it can also be taken apart
at any link, and, by having a spring-catch on either handle,
be made of any length desired. These chains are made c1

. three different sizes of wire—the first two, termed drag-chains,
being of size No. 12 and 15, and used for measuring on the
surface, like the ordinary chain ; and the second, called the
“suspended chain,” for very accurate measurements, made
of No. 18 wire, and with spring-balance, thermometer and
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spirit level attachinents, to be held above the surface when in
use, the extremities of the chain being marked upon the
ground by the points of plummets let fall from the ends of
the chain.

The drag-chains are all that are needed in common land
surveys ; for a mixed practice of village and country survey-
ing, the spring-balance should be attached to the drag-
chains, while for city surveying the suspended chain, with
all its attachments, is the proper instrument.

We have purchased the patent for the Grumman chains,
with the entire right to make and sell them, and shall here-
after be able to furnish them promptly.

Vara Chains.

The Spanish or Mexican Vara, which is in very general
use in Texas, Mexico, Cuba and South America, is 33}
inches long. The chains are made of ten or twenty varas,
each vara being usually divided into five links, a link, in-
cluding a ring at each end, is, therefore, 6§ inches. A chain
of ten varas has fifty links ; of twenty varas one hundred
links. Each vara is ma.rked by a round brass tally, num-

bered from one to nine in the ten-vara chain, and from one

to ten—each way, in the twenty-vara chain. Sometimes,
but rarely, the vare is divided into four links, a ten-vara
chain then has forty links, and a twenty vara, eighty links.

Marking Pins.

In chaining, there are needed ten marking pins, or cbain
stakes, made either of irom, 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, for
convenience in handliny.

They are sometimes loaded with a little mass of lewd
around the lower end, so as to answer as a plumb when
dropped to the ground, from the suspended end of the
chain.
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To use the Chain.

In using the chain its length must be taken from ite
sxtreme ends, and the pins placed on the outside of the
handles ; it must be drawn straight and taut, and care-
fully examined to detect any kinks or other causes of
inaccuracy.

Our chains are all carefully tested at every ten, some

times at every link, and in their whole-length by the U. 8.
standard, and when new may always be relied upon as
correct.
- But as all will alter, more or less, after long use in the
field, it will be best for the surveyor to carefully lay down
on a level surface the exact length of the chain when yel
new, marking also its extreme ends by monuments which
will pot 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.

TAPE MEASURES.

The best are Chesterman’s steel tapes, made of a thin
ribbon of steel, which is jointed at intervals, and wound up
in o leathern case, having a folding handle,

These tapes are of all lengths, from three to one hun-
dred feet divided into inches and links, or more usually,
tenths of a foot, and links, the figures and graduations being
raised on the surface of the steel.

CrEsterMAN'S Mrerarrio Tares. .
These are of linen, and have also fine brass wires inter-
woven through their whole length.
They are thus measurably correct, even when wet.
They are mounted like the steel tapes, of like lengths
and similarly graduated. For prices see pcges 10 and 11,
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Supplement to Manual.

I When ordering goods always state what edition of Manual, and number
in Catalogue.
*." The prices in this Catalogue may vary from time to time, on account of
fluctuations in Gold Premium and Market Rates.

.

DRAWING INSTRUMENTS.

To guide the surveyor and engineer in the selection of
Drawing Instruments, we here add a detailed description,
with illustrations and prices of the separate pieces, and
cages of the different kinds in general use.

Those we shall first mention are of Swiss manufacture,
and are of the finest quality and finish.

The Brass Instruments are used in Schools and elemen-
tary practice.

The fine German Silver Instruments are of the best
German make, intended for Engineers, Architects, and
Machinists:

Swiss Drawing Instruments.
OF GERMAN SILVER, EXTRA FINE FINISHED.
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No.
235.—Drawing Compass, joints in legs, 6} inches long, with pen, pencil-

147

Price.

holder, needle point, lengthening bar and dot. pen...... tesnercenees.$11 00

26.—Drawing Compases, 6} inches long, with pen, pencil-holder, lengthening

bar and needle-point....cceviieiiiiniiiiiiieieiiann. teresetaavianes . 850

227.—Drawing Compasses, 64 inches long, with fixed Needle Point and Loose
Pen and Pencil Points and Lengthening Bar, .. ...covtevceresscnecsene 678
228.—Hair Spring Dividers, 4} inches long..........ccconevevivieennenearees.. 2 6%
220, — ¢ “ 5 to 6 inches long. 300
230,—Plain Dividers, 4} Inch.cee.iivieninerocanes 190
231, — “ Sinch........eeceeeenniinnnan 225
232, — “ L T N 2170
233.—Drawing Compass, 4 inch, with pen, pencil-holder, and needle-point..... 6 00

234.—Drawing Compass, 4 inch, with fixed needle-point, and pen and pencil-
point, changeable...........ooiiiiinnniinnian. [ & ]
235.—Proportional Dividers, 6} inches long, finely graduated for lines......... 8 78

236.—Proportional Dividers, 6} inches long, finely graduated for lines and poly-
£On8, ...eene.... R ceeccasaens veese 10 00

237.—Proportional Dividers, 9 inches long, finely gra.dunted for lines lnd poly-
BOMB..eeuueenannnnnn Ceeteroiaeaan reaees eresenees Cieeeteriena, . 1225

238.—Proportional Dividers, 9 inches long, with micrometer adjustment (238),
finely graduated for lines and PoOlygons........cccovvenssvserese ooees 14 T8

®

i
| |
239, 241, 244, 245, 248, 251,

239,—Proportional Dividers, 8 inches long, with rack adjustment, graduated
forlines.......oeevunee P R b I (]
240.—Beam Compass, 19-20 lnohes long, in two Germm Silver bars..ec..s..... 11 50
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No.

941.—Beam Compass, 21 inches long, in 8 German Silver bars,....
242.—Beam Compass, 36 ” 4 German Silver Bars...
243.—Beam Compass, 54 “ 4 German Silver Bars...
244 —Triangular Compass........ R

2456.—Dotting Pen, with one wheel $2 65, with six wheels.
246.—Dotting Pen, New B8tyle, in case, fine article
247.—Road or Double Drawing Pen.......c.eeevenvaues .
248.— ¢« “ ¢« Joint on each side.
250.—Pocket dividers, with sheath............cee.
251.—Whole and Half Dividers........c.oceeveeens
252,—Universal Compus with polntatoshlft IETTTE TR
253.— “ “
254, — L “ e to change, and handles to bowpen md

, 10 00

261.

256.—Dividers, 4 inches long, with fixed Needle Point and Pen Point. . 360
257.—Dividers, 4 inches long, with fixed Needle Point and Pencil Point. . 3 60
258.—Large Steel Spacing, Dividers 6-inch........cccoivuiiiiinaniiis 82
259.—Small Steel Spacing Dividers, 3} inches 117

260.—Small Steel Spacing Dividers, 8} inches long, Ivary Handle and Needla

2 L PP X ]
261.—Small Steel Bow Pen, 8} inches.....ccce0ee. o
262.—Small Steel Bow Pen, Needle Point...............

264.—Small Stecl Bow Pencll, with Needle polnt...ccceecaceereccecscancannns
266.—Bow Pen, German 8ilver..........co0e.... titessessesscssssensessansaies 268
267.—Bow Pen, with pencil-holder, German Silver.... cece.iasassniies 360
271, —Eccentric e seeeiiiiisietiiiiaiciterasieissoreasessssscessss covansse 368
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No.
275.—Drawing Pen, with joint, 4} inches long.
2"6 — € " 5& .«
277._ " .« 6} [
278.—Beam Compass furniture, for wood beams, $8 30: in Morocco box....... 8 76
2/9.—Horn Curves, A, B, C, D, E, F, each........... Ceeiereceasaniie, ceeaenane 76
280.—~Drawing Compass, 4 inches, with long ivory handle, spring and microme-

ter, with 2 pens, pencil-holder and needle point........ . eereiee aen 8 50

BOXES FOR DRAWING INSTRUMENTS.

A~ Parties wanting cascs made up, can gelect the pieces, and we will
have boxes made to suit, at an additional cost of from $1 to $15, ac-
cording to the size of the boxes, which are made of morocco, rosewood,
or walnut, highly finished. /

SETS OF EXTRA FINE SWISS DRAWING INSTRUMENTS.
The following sets have beautifully finished Walnut Boxes, 9} inches long
by 6 inches wide, with lock and key and tray.
300.—Contains pair plain Dividers, No. 231.
Set of Instruments, No. 226.
Bteel Spacing Divider, No. 259.
Steel Bow-Pen, 3} inches, No. 261,
Steel Bow-Pencil, 8} inches, No, 263,
Drawing Pen, No. 276.
Triangular Scale, 6 inch . P L X ]
301.—Contains pair plain Dividers, No. 281.
8et of Instruments, No. 226.
Do. No. 233.
Drawing Pen, No. 275.
Do. No. 277.
Triangular Scale 6 inch. ......... tetseiesessesnterienerasiiaseenes.e $26 50
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No. Price.
802,—Contains pair plain Dividers, No 231.
Set of Instruments, No. 226.
Do. No. 233.
Bow Pen, German 8ilver, No. 266,
Drawing Pen, No. 2765.
Do. No. 271,
Triangular Scale, 6 inch,..... ceiienan ceseseesesisesntscssncececinss. $29 00

303.—Contains pair plain Dividers, No. 281.
Pair Hair Spring Dividers, No. 229.
Set of Instruments, No. 226.
Steel Spacing Dividers, No. 259.
Steel Bow Pen, No. 261.
8teel Bow Pencil, No. 203.
Drawing Pen, No, 275.
Do. No. 277.
Triangular Scale, 6 INCh ....ccevueiiiiesceconsasnscecssseceseniiane.. $30 00

804.—Contains pair plain Dividers, No. 281,
Pair Hair Spring Dividers, No. 229,
Set of Instruments, Nos. 226 and 233.
Bow Pen, German 8ilver, No. 266.
Drawing Pens, Nos. 275 aud 277. .
Triangular 8cale, 6 i0Ch ....vvviveiiinineerenrsetcnrerneonsnnnnnn. .. $33 00

The following sets have beautifully finished Walnut Boxes, 18 juches long
by 6 inches wide, with lock and key and tray.
805.-~Contains pair plain Dividers, No. 231.
8et of Instruments, No. 226.
8teel Bow Pen, No, 261.
Drawing Pens, Nos. 275 and 276.
Triangular Scale, 12 inch..... sesesscsccesttiiiies aees, seccccsss,. $28 00

806-—Contains pair plain Dividers, No. 281.
Set of Instruments, Nos. 326 and 233,
Steel Bow Pen, No. 261.
Steel Bow Pencil, No. 263.
Drawing Pens, Nos. 275 and 276.
Triangular Scale, 124nch .. ...0vcveeviaveeiininccneniserenneeia. e $31 50

The following sets bave beantifully inished Resewood Boxes, 13 incheslong
by 7} inches wide, with lock and key and tray.

807, —Contains pair plain Dividers, No. 281.
Pair Hair 8pring Dividers, No. 229.
Set of Instruments, Nos, 226 and 283,
Pair Steel Spacing Dividers, No. 269.
Steel Bow Pen, No. 261.
Steel Bow Pencil, No.268.
Drawing Pens, Nos. 275, 276 and 277.
Triangular Scale, 12inch........ .........coveee B AN €39 00
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No,
808.—Contains pair plain Dividers, No. 231,
Pair Hair Spring Dividers, No. 229,
Set of Instruments, Nos. 228 and 28
Proportional Dividers, No. 235,
Bteel Spacing Dividers, No. 259,
Bteel Bow Pen, No. 261.
8teel Bow Pencil, No. 263, .
Drawing Pens, Nos. 275, 276 and 277,
Triangular Scale, 12 inch
809.—Contains pair plain Dividers, No, 281,
Pair Hair Springs Dividers, No, 229.
8et of Instruments, Nos, 226 and 233,
Proportional Dividers, No. 236.
Bteel Spacing Dividers, No, 259,
8Steel Bow Pen, No, 261, :
8teel Bow Pencil, No. 263.
Beam Compass, No. 241,
Drawing Pens, Nos. 275, 276 and 277
Road Pen, No. 248,
Dotting Pen, one wheel No. 245.

R

tesetetireetiiiiiieen.. $49 00

Triangular Scale, 12 inch et tttettttiittiiiieeieteeee.. $70 00
The following set has beautifully finished Rosewood Box, 15} inches long

by 10 inches wide, with lock and key and tray,
velvet.
810.—Contains pair plain Dividers, No. 231,

Pair Hair Spring Dividers, No, 229,
Set of Instruments, No, 225,
‘Proportional Dividers, No. 238,
Steel Spacing Dividers, Ncs, 258 ana aso,
Beam Compass, No, 249,
8teel Bow Pen, No. 261,
Set of Instruments, No, 230,
8teel Bow Pencil, No. 263,
Drawing Pens, Nos, 275, 276 and 277.
Road Pen, No. 247.
Dotting Pen with ¢ wheels, No. 245,
Protractor.
Triangular Scale, 12 inch

and lined with finest silk

8et of Color Oups,.......................................&....-..... $105 00

ALTENEDER'S PATENT JOINT DRAWING INSTRU

MENTS

The excellency of these instruments. consists in the Jjoints of the dividers
being 80 constructed as to prevent any irregular motion when the lega
are opened or closed, also for the general care with which the instru.

ments are finished,

All the pens are thoroughly well made and pointed. No. 815 represents a
sectional view of Alteneder’ s Patent Joint Divider Head.
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A9~ Parties wanting cases made up, can select the pieces, and we will
bhave boxes made to suit, at an additional cost of from $3 to $15, accord-
ing to the size of the boxes, which are made of morocco, rosewood, or
‘walnut, highly finished.

822 827, .

Ro. Price.
816.—Plain Dividers of German Silver, 3} inches long, with Alteneder’s patent

Joint, €8Ch c.ueuiis teetiieiiii i treierereiceeaee srenanee..s $23 00
817.—Plain Dividers of German Bilver, 5 inches long, with Alteneder’s patent

joint, each.,..covvniannn. B P (]
318.—Plain Dividers of German Bilvor, 6 inches long, with Alteneder’s patent

joint, each. .... eeeerenieanian e ettt isie et ettt arenairanes e 8325
819.—Hair Spring Dividers of Gex'mm Silver, 8} inches long, with Alteneder’s

patent joint,each................. tesbeneaena teeereeceriotattiitasnas 8 00
820.—Hair Spring Dividers of German Silver, 5 inches long, with Alteneder’s

patent joint, each,............. ehieisetesiiscceasetsnestentiitnanitne 8 50
821.—Halr 8pring Dividers of German Silver, 6 inches long, with Alteneder's

patent joint, each ... ....cciiiiiiiiiieiiiiiniiiiierieietteiiteeiaiann 4 00

822.—Needle Point Dividers, 3} inches long, of German Silver, with Pencil
Point and Alteneder’s patent joint, €8CH. .uvuneeninienenecncananenase 426
823 —Needle Point Dividers, 8} inches long, of German Silver, with pen Point
and Alteneder’s patent joint, esch........ceeeevevieeiiiiiiieiiaiines 475
824.—Needle Point Dividers, 6 inches long, of German Silver, with Pen and
Pencil Point and Lengthening Bar, and Alteneder’s patent joint....... 7 50
825.—Needle Point Dividers, 8} inches long, of German Silver, with Pen and
Pencil Point, and Alteneder’s patent joint..... teseeeeiiecbisnrensianan 6 25
826.—8teel Point Dividers, 6 inches long, with Pen, Pencil, I‘eedle Point and
Lengthening Bar................. S P 3
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No. Price,

327.—Steel Point Dividers, 6 inches long, with Pen,.Pencil, Needle Point,
Lengthening Bar and joint in each leg.....ceovenen.n.. teeseraecnaes. $11 00
823.—Steel Point Dividers, 3} inches long, with Pen, Pencil, and Needlo Point. 7 00
820.—5teel Spacing Dividers, 3 inchas long.......... teesieetctiittaiesnsiases 300
831,—Steel Bow Pen, 3 inches long, round points...... Ceveaeeans . 22
332.— ¢ with Needle Point......... . 800
34— ¢ Pencil ** with roand point............ 225
833 — ¢ . d with Needle Point...... ...... 8 00
8)7.—Drawing Pens, 4} incho8 10N .ot tevvieeeniiiianerrnanaeiiianan 160
333.— ‘e 93 “ eeeteeiicitsenetesteeasatatiasian ceevees. 170
839.— “ 6 LN . ceeereeee.. 198

BRASS DRAWING INSTRUMENTS;
TOR nCIINOLS,
Jod.
357,

850.—Woo:l Dividers, 13 in, long, with crayon holder, for black-board drawing, $1 00
851.-- . 16 ““« “ . 125
852.— .« 29 “ ‘“ L L 150
-« 21« “ “ “ 17
8ib— @ 21« “ “ “ 200
857.— . ) a“ “ [ c 295
853.— .« 36 “« c . o 2 50
857.—DBrass Dividers, 3} inches long, screw Joind..ccecevisiieciiiicrannennaans B
33— o« 4 “ . %0
8r— o« 5y “ 28
60— « 4} v 43
oC1L— o« ¢ “ 2
32—« by “ 20
83— ¢ 6} . LN . 88
60

865.—Brass Dividers, 6 inches long, with Pen and Pencil Points and Lengthen-
DG BAP..ss . teeereecireenrnearssasrossrsosessessosiararocsssorieisas T8
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No. Price.
866.—Brass Dividers, Needle Point, 4} inches long, with Pen and Pencil Points

and Lengthening Bar.................... PR I (-]
867.—Brass Dividers, Needle Point, 6 inches long, with Pen aud Pencil Polnts

and Lengthening Bar........ S A o ]

37¢. 813, 87!,

870.—Dividers, brass, medium quality, needle point, with pen u:ld pemncil
points, 8 inches .
371.—Bow Pencil, brass.

3888

. 875. 876. 877, ) 379,

374.—Furniture for Beam Compass, bre-a, with adjusting screw, in morooco -
: vereieeee.. B8O

CBBO ..eenecrstoncatnnssaseossoaseasessocrnssansanane sonan
875.—Bisecting Dividers, brass .............cceveneininnn ;
876.—Proporti>nal Dividers, brass, dividedfor ]iues, in case . . .
7. -Deawing Pen, black hawdle. ... .0 L L e <. 20
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No. C Prica.
878.—Drawing Pen, ivory handle ...cccevvereecacess ceeveassnssssscscsrasccnse © 80
879.—Roulette for dotting lines, with extra wheels. ..
880.—Double Drawing or Road pen, Brass mounted

CASES OF BRASS DRAWING INSTRUMENTS

FOR BCHOOLS.

385.—~Wood Box; pair 4}-inch Dividers, with pen and pencil points, and

Crayon HOMer.....oovniiiiee iitiiiiiii i ieet et ciaineseee aane $ 60
886.—Wood Box; pair 44-inch Dividers, with pen and pencil points and length-
ening bar ; Ebony handle Drawing Pen; Wood Rule, Crayon Holder,

and Horn Protractor. ..........oiiieiiiiiiiiiinns it ciinnniienanans 90
887.—Wood Box ; Pair of 44-inch Dividers, with pen and pencil points and
lengthening bar ; pair of 34-inch plain Dividers, Drawing Pen, Horn

Protractor, Wood Rule, and Crayon Holder............. ............. 115
888.—Rosewood Box; Pair 5-inch Dividers, with pen and pencil points ard
lengthening bar; Pair of 4}-inch plain Dividers, Drawing Pen, Horn

. Protractor, Crayon Holder, and Wood Rule.........co00veevevennnnnns 160

889.—Same as 388, with addition of Parallel Ruler....... teeerenieie b seevaees 200

AR
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No. Price,

392,—Rosewood Box ; Palr of 6-inch Dividers, with pen and pencil points and
lengthening bar Pair of 4}-inch plain Dividers, Drawing Pen ; Pair of
84-inch Dividers, with pen and pencil points ; Brass Protractor, Hora

Protractor, Wood Rule.......cccciviveieiiencniioneisonesnsnaes socnas $2 65
893.—Same as No. 892, but with the instruments set in a tray, so that colors,
etc., may be put below, perset ........ .. coiiiiiiiiiiienaiironiiiaa. 3%

894.—Rosewood Box ; Pair of 6-inch needle-point Dividers, with pen and pen-
cil points, and lengthening bar ; Pair 4}-inch plain Dividers ; Pair of
8}-inch needle point Dividers, with pen and pencil points ; Drawing

Pen, Brass Protractor, Horn Protractor, Wood Rule, per set.......... 325
395.—Same as No. 894, but with lock and keyand the instruments set in a tray,
8o that the colors may be put below, perset..........cv.cviieenige-e. 315

398.—Rosewood Box, with lock and key, the instruments set in a tray, so lhut
colors, etc., may be put below; Pair of 6-inch needle point Dividers,
with pen omd pencil points, and lengthening bar ; Drawing Pen, Pair
44-inch plain Dividers, Brass Protractor, Horn Protractor, Pair of 8}-
inch needle point Dividers, with pen and pencil points; Spring Bow
Pen, with needle point; Wood Rule.......cvcevevnienniieienronnncnns 4 5
401.—Same as No. 898, with the addition of a pair Proportional Dividers, has
no brass Protractor, but has wood Triangle and Irregular Curves..... 7T 50

FINE GERMAN SILVER INSTRUMENTS.

414, 418, 419, . 420. [>1%
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No. Price.
410.—Dividers, German Silver, steel joints, turned checks, fine inish, 4inch.. § 70
‘11._ “ [ “ [ “ 5 " .. 80
412._ \0 [ “ [ {3 [ 6 “ .. 1 00
413.— w“w ‘“ . . « T % .. 195
414.—Hair Spring Dividers, German Silver; steel joints, turned cheeks, fine

BT T TR ) seeeseansese 125
415,—Hair Spring Dividers, German Bnl\er, ateel jomts, turned checks, fine

finish, 8 inch........ [P sessessaans R P 1 - 1]

416.—Hair Spring Dividers, German Silver; steel joints, turned cheeks, fine

finigh, 6inch....cviiiiiiiiiiiiiiiiiiiii ittt i irrecsaneaesene, 3 50
417.—German Silver Plain Dividers, 8 inches long, with Handle............... 5
418,—-Dividers, German Silver; fine quality, needle point, with pen and pencil

point, 8 inChes.....ciievaiiiniiiiiiiiiiiiiriiiiir it e i i, 250
419.—Dividers, German Bilver; fine quality, with needle point, pen, lengthen-

ing bar, and pencil points, 6 inches.......cioivieieniininenienns
420.—Divlders, German Silver; 5-inch, fine finish, with shield for pocket..... 1 50
421,—Dividers, German Silver; 5-inch, three-legged......ccco0vvvevecreceees.. 8 50

il

425, 427.  428. 429. 430, 433, 434, 437,

425.—Proportional Dividers, German Silver, 6} incnes iong, aivided for lines.. 2 Td
4327.—Bisecting Dividers, German SilVer....ccceeiieeiciiinee tiieeesennncivee 1132
428.—Spacing Dividers, all steel, with S8pring and Ad,mstlng Screw veses 128
429.—Bow Pen, all steel, ivory handle.....ccovuiiaiiienenannnes . 150
430.—Bow Pencil, all stcel, ivory handle.......... ceeeeens . 180
431.—Spring Bow Pen, German Silver.........cc.ceuee
433, — “ " with pencil point.....cieiieviiiriinese 350
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¥o. Prico.
433.—Drawing Pen, German Silver, medium finish, hingetopen.............. § 40
434.—Draw.ng pen, German Silver, fiue fluiel, hinge to pen......
435.--Drawing Pen, German 8ilver, fiue finish, hinge to peu, and protncth\g

pin....... Cereererieetiieaienas tetieecennenianseediretnonnenne e B
436.--Drawing Pen, all German Silver, forred ink......evcienivuivernccecennss 5
437.—~Double Drawing, or Read Pell cevvniiniiiiiviniiececiiiocensonsnsnseess 378

443,

$42,—Furniture for Beam Compasses, German Silver, with adjusting screw, in
TNOXOCCO CABO. cavsvruvscasseassnssssstsassasssnsans eie seetteteenses... 05O

443.—Pocket Dividers, German Silver, folding pen and pencil points.......... b5 &)
444,—Map p bulator for ing the length of curved lines, rivers, rail-
roads, etc. on MAPS, e8Ch....oiviiiiiiieine i sarectretiiicees veon.. 3 B0

Aar Parties wanting cases made up, can select the pleces, and we will
have boxes made to suit, atan additional cost of from $1 to $15, accord-
ing to the size of the boxes, which are made of morocco, rosewood, or
walnut, highly finished.
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CASES OF FINE GERMAN SILVER INSTRUMENTS.

¥OR' ENGINEERS, ARCHITECTS, AND MACHINISTS,

No. Price
450.—Morocco Box; pair of 54-inch Dividers, with Pen and Pencil Points, Draw-

451.—Morocco Box; pair of 8-inch Dividers, with Pen, Pencil, and Needle
Points, and Lengthening Bar, Drawing Pen, No Scale or Protractor.
Per set..ooeennen B eeeeeeaeeeteatetata aatias entenastrnnaeanteonnys 450

452,
452.—Morocco Box; pair of 53%-inch Dividers, with Pen and Pencil Points,
pair of 5-inch plain Dividers, Drawing Pen.........¢cecvcveennn.nnnne. 8 50
453.—Same as No. 452, with addmon of Needle Points and Lengthening Bar, to
5¢-Inch Dividers, perget............coviverenennninnancioesasoens .. BO0

&54.—Morocco Box, rounded corners, for carrying in the pocket; pair of 4%~
inch Dividers, with hinge in one leg, Needle Points, with Pen and
Pencil Points, and Lengthening Bar, Spring Bow Pen, Needle Point,
pair of 4-inch Plain Dividers, rounded point, Drawing Pen, ivory han-
dle, 5-inch Ivory Rule, divided into eighths, perset......c.c.cvueee . 750

455.—Morocco Box; pair of 53-inch Dividers, with Pen and Penoil Points, and
Lengthening Bar, pair of 5~inch plain Dividers, pair of 8-inch Dividers,
with Pen and Pencil Points, Drawing Pen, G Silver ;7 tractor,
German 8ilver BqUare........ccet eee tieriiiiiireeeiintiiitiiaeiis 8 50
456.—~Morocco Box; pair of 5i-inch Dividers, with Pen, Pencil, and Needle
Points, and Lengthening Bar, pair of 5-inch Plain Dividers, Spring
Bow Pen, Drawing PeD...cceeeenieenee. T X - 1]
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No. ’ Price.

€57.—Morocco B'ox; pair of 6j-inch Dividers, with Pen, pencil and Needle
Points, and Lengthening Bar, pair of 5-inch plain Dividers, pair of
8-inch Dividers, with Pen, Pencil and Needle Point, 2 Drawing Pens,
German 8Silver 8quare, German Silver Protractor, per set....ccc0ce... 975

488.—Same instruments as in No. 457, in polished Walnut Box, per set ....... 1nw



162 W. & L. E. GURLEY, TROY, N. Y.

No. . ) Price.
469,—* B P. L” Polished Walnut Box, with lock and key and tray, contain-

ing pair 5} inch Dividers, Pen, Pencil and Needle Point, 1 pair § inch

Hair Spring Dividers, pair 8 inch Dividers, Pen, Pencil and Needle

Point, 2 Swiss Pens, Nos. 275 and 277.....c.ccec0aunne eeesesceasencsene $18 00
460.—Polished Walnut Box ; containing pair 5} inch Dividers, with Pen, Pencil

and Needle Points, and Lengthening Bar,

Pair 5inch plain Dividers,

Pair of 8 inch Dividers, with Pen, Pencil and Needle Points,

Spring Bow Pen, with Needle Point,

2 Drawing, Pens,

German Silver Square,

German Silver Protractor,.............. crssereecense ceessseenssasaane 12 50
461.—Same as No. 460, in Polished Walnut Box, with lock and key and tray... 13 50
462.~Polished Walnut Box ; containing pair 5} inch Dividers, with Pen Pencil

_ and Needle Points and Lengthening Bar,

Pair of 5 inch plain Dividers,

Pair of 5 inch Halr Spring Dividers,

‘Pait of 3 inch Dividers, with Pen, Pencil and Needle Points,

Spring Bow Pen, with Needle Point,

2 Drawing Pens,

German Bilver Square,

German Silver Protractor.........cc.ce0 cossesscneseae as [ PPRN . 1500
463.—Same as No. 463, set in a tray, and the box much larger, with Jock, thus

affording space for extra instruments or colors, &C.......ceeeceeevee. 18 50
de4.—Polished Walnut Box, with lock and key'and tray ; containing pair 6 inch

Dividers, with Pen, Pencil and Pen Point, and Lengthening Bar,

Pair 5 inch plain Dividers,

Pair 5 inch Hair Spring Dividers,

Pair 8 inch Dividers, with Pen, Pencil and Needle Point,

Bow Pen, German 8ilver,

2 Drawing Pens,

1 Red Ink Pen, 1 Road Pen,

Pair Proportional Dividers, No. 425.

Protractor, 4 inch, half circle, whole Degrees,

Triangle, and Tri lar Scale, 12 INCh....ceesesscssrocscsccccscccces 26 00
465.—fame as No, 464, with addition of Beam COMPARS..cccvecrcoosesesssocece 81 00

LY
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466.
No.
466.—Polished Rosewood Box, inlaid, lock and key, with tray, leaving space
below for paints, rules &c., containing pair of 64 inch Needle Point
Dividers, with Pen and Pencil Points and Lengthening Bar.
Pair 4} inch plain Dividers,

Pair of 4 inch, Needle Point Dividers, with Pen and Pencil Points,

Pair of Proportional Dividers.

8 Drawing Pens,

Horn Protractor,

1 Wood Curve and 2 Wood Squares,

Bow Pen, German Silver,

Ivory ﬁule, B1DCHEB JONE. . .eurerrernnrreeenersieenrssnescncncncnnnns £27 00

468.—Polished Rosewood Box, inlaid, with brass edges, lock and key, with

tray, leaving space below for paints, rules, &c. ; containing pair of

6-inch
Needle Point Dividers, with Pen and Pencil Points and Lengthening Bar,
Pair 44-inch plain Dividers,
Pair of 4-inch Dividers, Needle Points, with Pen and Pencil Points,
Pair of Proportional Dividers,
Bow Pen, Needle Point,
8 Drawing Pens,
Furniture for Beam Compass, with Micrometer Screw,
9-inch Horn Protractor, .
Ivory Scale, 8 inches long, one edge divided to inches and eighths, the

other to centimeters and millimeters ...... cecsetececsrecsnssanstscsee 84 C0

Price,
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EXTRA FINE SWISS PROTRACTORS.

No. Price.
500.—-P: tor, & in, diameter, § circle, whole degrees, centre on outer edges. $1 90
50— Do.. & do. $ do. 4o do. do. 350
502.— Do, 6 do. % do. 1 do. do. do. 3 20
53.— Do, 6 do. } do. X do do. do, 890
504.— Do, 5 do. $ do. 4 do. do. do. 8 00

505.—  Do. [ do. } do. P do. do. do. 3 50

606.— Do. 6 do. 4 4. X do. do. de. 460
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EXTRA FINE SWISS PROTRACTORS, OF GERMAN SILVER,
WITH ARMS.

410.
No. Prices
510.—~German Silver Protractor, 8 inches diameter, half circle, with Arm, and
divided in half Ae@rees, ......ceoeeeteeeansareaocerocesssseassasonanns $6 50-
511.—German Silver Protractor, 6 inches diameter, half circle, with Arm, and
divided in half Aegrees, .......cccoesveriarensoncncasacsaracssncsananes 760
512.—German Silver Protractor, 7 iuches diameter, half circle, with Arm, and
divided in half degrees,. . 900
518.,—German Silver Protractor, 8 lnchea dhmeter, ha.lf elrole, with A.rm, md
divided in half Aegrees,......ccveererieiesecsescssscscscacsscssccnnnes 12 00
514.—G Silver Protractor, 5 inches di ter, whole circle, with Arm and
divided in half degrees ............................................... 10 60
515.—German Silver Protractor, 8 inches diameter, whole circle, with Arm, and
divided in half Aegrees,........c.cvuveeeeeessncasasasssessivascsensas 12 0¢
516.—German Silver Protractor, 7 inches diameter, whole circle, wlth Arm, and
divided in half Aegrees,............cooeeeectsnsccscsascecnsansosanes 14 00
817.—German Silver Protractor, 8 inches diameter, whole circle, with Arm, and
divided in half Aegrees, .......cee0eeeetueairansecrasassasornsascnses 16 00

EXTRA FINE SWISS PROTRACTORS, OF GERMAN SILVER,
WITH ARMS AND VERNIERS.

520,—Protractor, 5} inches diameter, half circle, half degrees, with vernier
reading to three minutes............eereneeseesecsecencceasncenens $11 00
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No. - Price.

5321.—Protractor, 8 inches diameter, half circle, quarter degrees, with vernier
reading to one minute....c.oucvevuiniinennnnns sesecsssissenecaccoane $ 14 50

523.—Protractor, 10 inches diameter, half circle, quarter deg: with vern!
reading t0 one MINULe. vy sseececnccracsrrncarancinne [ . .. 1800

.525.—Protractor, 5} inches diameter, whole eircle, half degrees, with vernier

reading to three minutes.........ccv.uiviererneciscsccnsccssaas eeee. 14 50
526.—Protractor, 8 inches diameter, whole circle, quarter degrees, with ver-

nier tesdlng $0 0De MINULO. .eovurienreniiiereirisrssnnsestocnnneans 16 25
527.—Protractor; 10 inches diameter, whole circle, quarter degmn, with ver-

nier reading to one minute.......ccciiveiiiiiiiiiiiiiiiiiieiiiieaa., 20 00

A Cases for Protractors, of wood, covered with morocco, lined with velvet
acoording to size: from $1 000985 00.

PROTRACTORS OF HORN, BRASS, GERMAN SILVER, IVORY

AND PAPER.
535,—Railroad Curve Protractor, of horn, 8 inches diamet g 1aid off on
it twenty-three curves from } degree to 8 degrees, thh a ndlu- of 400
foet $0 the INCh. ...coiivruunnenreneiriiiieannnneieinniienns cesees see $1 60
536.—Horn Protractors, §inches diameter, whole circle, half degrees...... eeee 100
837, — “ 6 .« . .
538.— L 7 ““ “« “

539.—Horn Protractors, 4 inches diameter, half circle, whole degrees
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B41.— “ 6 g .« 20
542, — “ " g .« w
543, — «“ 8 M «« 80
544.—Braas Protractor, 4 L “ 10
545 — “ 4 ‘“ [ 85
546.— “ f 1 4 .« 55
BAT.— “ 6 “ “ . secesccsssce ]
548.—G: Silver Protractor, 4 inches diameter, half circle, whole degrees., 50
549.— “ “ '3 “ “ half degrees.... 85
650.— o “* [ ‘e “ “ vees 100
651.— o “ 1 “ . &“ cens 118
652.— “ “ [ “ ¢ beveled edge, halfdeg. 1 28
653.— . “ [ “ “ “ “ 3 00
554~ “ “ 7 ““ [ “ «“ 268
555.—Hard Rubber Protractor, 6 inches diameter, Lialf circle, beveled edge,
half Aegrees......coevieeeeiieeissrencsarsessosssssossccsancnace csesens . 400
m._ [ .« 8 1] [ . 5 00
0567.— o« " 6 “ whole circle, beveled edge,
half degececcsrersresecncsarianiare. rennaaran ceseeren teeenes ecvesssecnes 5 00
658, " .« 8 “ « o 6 50
559, .« “ 10 « «« .« 8 00
Other sizes and graduations to order.
PAPER PROTRACTORS.
560.—Whole Circle Protractor, 18 inches diameter, balf degrees, on drawing
PAPET, @ACH. ... cierrieienriiretratiattteietstcessnsaasaccnnsncocsciee § BO
561.—Whole Oircle Protractor, 18 inches diameter, half degrees, on Bristol
boArds, eaCh.....c.iiiatiieniriiiietiiiioiteiiiitsetniitanan crescesess 40
562.—Half Circle Protractor, whole degrees, 4 inch, Bristol boards............ 20
563.—Half Circle Protractor, 6 inches diameter, half degrees, on 1 boards,
each .......... S sotsesecsstcasne . 2
564.—Half Circle Protractor, 8 inches diameter, half degrees, on Bristol boards,
L PN o 80
585.—=Circular Protractor on tracing paper, 14 inches diameter, quarter degrees
(these are used by the U. 8. Coast Burvey, and U. 8. Navy, and give
entire satisfaction.)........ 6veecccesasesssesessseses ceseccccsacsanes . 2

CHO
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No. .
575.—Ivory Rectangular Protractor, 6 inches long, 1) inches wide, with scales
as follows: front sides divided around edges from 0 to 180 degrees in
single degrees, scales of X, ), X and 1inch to the foot. and scale of
chords. Reverse side scales of 30, 35, 40, 45, 60 and 60 parts to the
inch, scale of chords and diagonal scale of inches and ; }oths..........
576.—Ivory Rectangular Protractor, 6 inches long by 13 inches wide, with
scales as follows: front side, the edge divided in single degrees from
0 to 180 degrees, scales of X, 4, X%, %, %, %, %, and 1 inch to the foot,
and scale of chords. On the reverse sides, scales of 30, 35, 40, 45, 50
and 60 parts to the inch. scale of chords and diagonal scale of ,}yths.,..
577.—Ivory Rectangular Protractor, 6 inches long by 2 inches wide, with rcales
as follows: front side, the edge divided in single degrees from 0 to
180 degrees, scales of X, X, %, 2% %, 3%, %, 1, 1%, 1){ inches to the
foot, scale of chords, and line of 40 parts on lower edge. On the re-
verse side, scales of 20, 25, 80, 85, 40, 45, 50, 60 parts to the inch, diag-
onal scale of J}ths........c.ccee teceersisacanaee tesesseasaanceconnas .
578.—Ivory Rectangular Protractor, same as No. 571. but has the Protractor
divided in 3{ degrees..... es0ccescessaasssotennsocsssorasessscsacsasse
679.—Ivory Rectangular Protractor, 6 inches long by 23 inches wide, with
scales as follows: front side, tho edge divided in }{ degrees from 0 to
180 degroes, scales of %, X, X, X, %, X, 75, 1, 135, 1X, 13{, 1}{ inches
to the foot, scale of chords, and scale of 40 parts on lower edge. Re-
verse side, scales of 10, 15, 20, 25, 30, 85, 40, 45, 50, 60 parts to tho inch,
and diagonal scale of ;}oths..c.ccuiiieannnn.
680.—-Ivory Rectangular Protractor, 6 inches long by 23 inches wide, with
scales as follows: front side, the edge divided in 3¢ degrees from 0 to
180 degrees, scales of %, X, %, X%, % X, %, 1, 1%, 1%, 1%, 1} inches
to the foot, scale of chords, and 8cale of 40 parts on lower edge. Re-
verse side, scales of 20, 25, 30, 35, 40, 45, 50 and 60 parts to the inch, 2
scales of chords, scales of latitude, sines, tangents, hours, longitudes,
secants, rhombs........ teseeeansean eessestsesrttttccestossetecataanase
681.—Ivory Rectangular Protractor, 8 inches long by 2 inches wide, with scales
as follows: front side, the edge divided in 3{ degrees from 0 to 180 de-
grees, scales of X, ¥, ¥, %, %, %, %, 1 inch to the foot, scale of chords
and scale of 40 parts on lower edge. Reverse side, scales of 30, 35, 40,
45, 50, 60 parts to the inch, scale of chords and diagonal scale of j}yths.
582.—Ivory, Rectangular Protractor, 12 inches long by 2) inches wide, with
scales as follows: the edge divided in 3§ degrees from 0 to 180 degrees,
scales of %, %. %, %, %, %» %, 1, 1%, 1%, 1%, 1, scale of chords
and scale of 40 on lower edge. Reverse side, scales of 10, 15, 20, 25, 30,
85, 40, 45, 50, 60 parts to the inch, scale of chords and diagonal scale of
BT T T R PR E

’ IVORYSECTORS AND SCALES.

Price.

$175

8125

4 0Q

4 50

5 00

11 50

890.—Ivory Sector, 6 inches long, opens to 12 inches long.
591.—Ivory Scale, 6 inches long, for school Arawing..........cooviveeniiienees
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IVORY CHAIN SCALES.

No. Price.
593.—Ivory Chain Scales, 12 inches long, graduated on two edges with either

10 and 10 parts, or 10 and 20, or 20 and 40, or 30 and 50, or 40 and 60,

or 50and 60, eACh . .ciiiiiaiiiiiiiiiiietiiiiattieteatiensniienansnas $3 00
594.— Do, do, do. with 40 and 80, or 50 and 100, each... &5 25
695.—  Do. do. do. with 80 and 100, each........ccoeeee. 5 78
596.—Ivory Off-set Scales, 2 inches long, 10 by 10, 10 by 20, 20 by 40, 80 by 50,

40DY 60, 080N . 00 caieaianccncnsasscriorcnescrccsnrasccn.ane 63

IVORY ARCHITECTS’ SCALES.

607.—Ivory Scale, 12 inches long, with 16 scales, as follows: ¢, &, X%, %, X%,

5%, %, %, 1, 1%, 1%, 1%, 2, 2X, 2% and 8 inches to the foot, the first

division of each scale subdivided in 12 parts, each...ccccceeveeeneceess $3 00
598.—8ame as No. 597, but with the first division of each scale subdivided into

10 parts, €ACh..cccciertiiietoiitiatttcratsttiescssnctanseisnacscaceses S 00
599.—~Ivory Bcale, 12 inches long, with 12 scales, as follows: 3, %, %, %, %,

%, 1, 1%, 135, 1¥%, 2 and 3 inches to the foot, the first division of each

scale subdivided into 123 parts, diagonal scale reading to ;}, and g}, of

aninch, each..ceeiiniieiienineiiiiiiieniotniaanens P X )
600.—Same as No. 599, but has tho first division of each scale subdivided into

10 parts, each.........c.ce...e. s X
601.—Ivory BScale, 12 inches long, one side rounded, the other flat, with the

following scales, the graduations of which are all brought to the edge:

7o X% o0 X %o % %, %o %o 1, 1%, 134, 1%, 2, 2% and 3 inches to

the foot, the first division of each scale is subdivided into twelve parts,

@ACH. ..ttt ittt ettt i it e s X 1]
602.—Same as No. 601, but the first division of each scale Iubdlvided into ten

BOXWOOD SCALES AND PROTRACTORS

605. FRONT SIDE.
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No. Prioe,
605.—Boxwood Protractor, 6 inches long, 1% inches wide, whole degrees, with
6 scales of equal parts, 4 scales of feet and inches, 2 scales of chords,

606.—Baxwood Scale, 6 inches long, same as in School Cases of Instruments.. 20

BOXWO0OD CHAIN SCALES.

e

608.—Boxwood Chain Scale, 12 inches long, gradusted on two edges with either

10 and 10 parts, or with 10 and 20 parts, or with 20 and 40 parts, or with

80 and 50 parts, or with 40 and 60 parts, or with 50 and 60 parts........ $1 25
609.—Boxwood Off-set Scales, 2 inches long, gradusated 10 by 10, 10 by 20, 20 by

40, 90 by 50, 40 by 60, each cccie.eiinenennncennas cessssscessessecceses 28

ARCHITECTS’ BOXWO0OD SCALES.

610.

610.—Boxwood Scale, 12 inches long, with 16 acales, as follows: X, f X, %,
% % % % L, 1%, 1 %, 1%, 2, 2%, 3% and 8 inches to the foot, the

first division of each scale subdivided in 12 parts, each................ $125
611.—Same as No. 610, but with the first division of each scale subdivided into
ten parts, each..........cciiiiiiiiiiieitiiiei heneieeeaaiaaans wees 136

612.—Boxwood Scale, 12 inches long, with 12 scales, as follows; ¢, 4. %, %,
5%, %, 1, 1%, 1, 1%, 2 and 8 inches to the foot, the first division of
scale subdivided into 12 parts, and diagonal scale reading to ;},ths and

aloths of an inch, eaCh. ... ... ccoiiiiunnieiieries canennrannioenenen 125
613.—Same as No. 613, but has the first division of each scale subdivided into
B L T 135

614.—Boxwood Scale, 12 inches long, one side rounded, the other flat, with the
following scales, the graduations of which are all brought to the edge:
oo X% o %o %o X% %, % % 1, 1%, 1%, 1%, 2, 2% and 8 inches to the
foot, the firat division of each scale subdivided into 12 parts, each..... 1 25
615.—Same as No. 814, but has the first division of each scale subdivided into
10parts, each.........coviniiiiiiiiiiiieiienaies sesestsensens o weveees 138

TRIANGULAR BOXWOOD SCALES.
iR tasasaeaY

£77 MENHHMITIMNINMIITITET RTINS
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No. Price,
620.—Triangular Scale of Boxwood, 24 inches long, graduated 10, 20, 80, 40, 50

and 60 to the inch ; or, 20, 30, 40, 50, 60 and 80, to the inch............ $56 00
621.—Trisngular Scale of Boxwood, 12 inches long, graduated 10, 20, 30, 40, 50,

and 60 to the inch; or, 40, 80, 40, 50, 60 and 80 to the inch............. 200

622, — Do, do. 12 inches long, graduated 100, 200,
3800, 400, 500, 600 to the foot each ........... ceeteciiietettiaiicanenss 200
628.— Do. do. 6 inches, graduated same as No. 620. 1 50

624¢.—Triangular Scales of Boxwood for Off-wets, 2 inches long, 10, 20, 30, 40,
40.50and 60 PArtE.. ... .coiiiiiiieteiieiiiiiiiiiiiitteienttinnionnes ({3
625.—Triangular Scales of Boxwood, 24 inches long, graduated g, 1%, X, ¥, %,
X%y %, 1, 1%, 8 inches and 16ths to the foot.......co00icuivennneennas.. 500
626.— Do. do. do. 12 inches long. 2 00
627.— Do. do. do. 6 do. 160

TRIANGULAR GERMAN SILVER SCALES.

630.—Triangular Scale of German sgilver, silver plated, 12 inches long, gradu-
ated %, %, %, %, X%, snd 1 inch to the foot, each,......ccccvviuvenee.. $6 00
631.—Triangular Scale of German Silver, silver plated, 12 inches long, gradu-
ated 4, X, b % %> %» %, 1, 1} and 8 inches to the foot, each,...... $6 00
682.—Triangular Scale of German 8ilver, silver-plated, 12 inches long, grad-
uated 10, 20, 80, 40, 50 and 60 to the inch,each,.vcceveeveeieinncenee. 6 00
633.—Guard for Boxwood Scale, white metal. The use of this Guard, prevents
All BITOTB . cceeeeeeneseisrerecriesccscecsoossencsssesccssssonssacanane N
6€35.—Boxwood Gunter Soales, 12 in. long
636.— d@o. Gunter Scales, 24 in.-long........ cesevecssssasiiness 19
637.—Polar Planimeter, with printed instructions ........ccoveveenes. cecesess 850 00
By of Amsler’s Polar Planimeter & p entirely ignorant of Ge-
ometry may ascertain the area of any planimetrical figure, no matter
how irregular its outlines may be, more correctly, and in much shorter
time, than the most experi d Mathematician could caloulate it.
The management of the instrument cap be easily learned in half an
hour, and in size it is no larger than a two-foot folding rule.
The Planimeter indicates sq feet or 8q! inches, and acres for sur-
veying.

PAPER SCALES.
640.—Paper Scale, printed on card-paper, 1% inch wide, 12 inches long, gradu-
ations on one edge inches and 10ths, and the other feet and 100ths .... $ 10
641.—Paper Scale, same as 640, one edge 20 parts to the inch, the other edge
PP 10
642.—Paper Scale, same as 641, one edge inches and sixteenths, the other edge
inches and forty-eighths,.....cccvvieiieeeiianss ersssessnesansstossens 10
643.—Paper Scales, printed on card-paper, 19 inches long, for architects and
engineers, in 8et8 Of 6 BCAIEB, . vuerrerriverirenrennsaissonsesesseasescs 100
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No. Price.
644.—Serles A contains 8 scales, one each divided to ¥, %, X, 1, 1%, and 8 in-

ches to the foot, per set ............ eeesretitnnicnans P P $1 00
645.—8eries B contains 6 scales, one each, divided to 4, 4, &, &% %, and ¥

inch to the f00t, PerBet oevuiiiiieeeriiiiiiiiiieiiareenserennsannnnes 100
648.—Series O containe 6 scales, one each, divided to 10, 20, 30, 40, 50 and 60

parts to the inch, PerBet ...eieveeeaeiiieieeeiinieeienrsenceersannnnee 1 00

Bingle Scale of any of the above serias, A, B, O—each scale,......... aen 20
647.—Paper Scales, same as 643, divided either to 3%, 13, 13, 1%, inches to

the foot, @ACh. ..o cvvriiiiiaeren. ciireeneanns tesscssatsscsrcsassense 20

The advantages of thesc scales nre-they expand and contract nearly the
same as drawing-paper, do not soil the work, and distances can be set
off from them without the use of dividers.

‘We Manufactare, to order, acales to any Divisions, in Ivory Boxwood or Rubber.

STEEL RULES, GAUGES, SQUARES, CALIPERS, FOR
MACHINISTS, STRAIGHT EDGES, &c.

STANDARD STEEL RULES.
Always give graduation when ordering these goods.

680,~—8teel Rule 1inch long..cocuiviearenene teeene tesieesees senseen cersreneee $ I
651.— Do. 2 do. .

652.— Do. 38 de.

653.— Do. 4 do.

654.— Do. 6 do.

656.— Do, 9 do.

666.— Do. 13 do.

657.— Do. 18 do.

658.— Do. 24 do.

&59.~ Do. 88 do.

860,— Do. 48 do. e S N
Thern]eslnthilllltmdlvlded ﬂvewﬂnpcrhofmohuu follows: i

No. 1 Graduations. No. 3 Graduations, No. 8 Graduations.
1st cor. 10, 20, 50, 100 10, 20, 50, 100 16, 82, 64
94 cor. 12, 24, 48 12, 24, 48 16
84 oor. 16, 82, 64 16, 82, 64 16
4th cor. 14, 28 8 8

No. 4 Graduations. . No. 6 Graduations.
1st cor. 64 1st cor. 82 whole length.
2d cor. 82 24 cor. 48 do.

34 cor. 16 84 cor. 50 do.

4th cor. 8 4th cor. 64 do.



W. & L. E. GURLEY, TROY, N. Y. 173

STEEL RULES NO. 5 GRADUATION.

No. Price.
0661.—12 in, stecl Rule of No. 5 gradustion...c.ecceeee covticoccesesceces can .. $3.50
662.—24 in, Do. do. do. do. [ L cesesenanes eeeee 500

No. 5 Graduations.
1st oor. 16, 82, 64
2d oor. 11, 14, 15, 17, 18, 19, 20, 21, 22, 28, 24, 25
8d cor. 26, 27, 28, 29, 30, 81, 83, 34, 85, 36, 87, 88
4th oor. 89, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 100

FRENCH STANDARD STEEL RULES.

664.—Steel Rule, 1 Metre 1ong.. ..cvveeeeaecceescsossssassrcossccssccscssscsss $9 00
665.— Do. X do.  e...ee. . . 350

666.— Do. { do. ...... 3200
667.— Do. } do. ...... 1850
668.— Do. & do. . cecnennan . B
[ D 0 P S (T 40
They are divided on three edges to millimetres, and on one edge to fifths
of millimetres.

' Bteel Rule, } Metre, send by mail on receipt of
Do. 4 do. do. do. do. .
Do. g do. do. do. L PPN

TRIANGULAR STEEL RULES.

) A\ nuaw, g

670,

670.—Triangular Steel Rule, 3 inches 1ong....c.e00neceneenicacenes
671.— Do. do. do, 4 do. do. .
672— Do. do. do. 6 do. do. ......

678.— Do. do. do, 12 do. do.

Graduations.
16, 64, 100 to the inch whole length.
16,32, 64 Do. do. do.
20, 50, 100,—12, 24, 48,—16, 82, 64 to the inch.
The 13 in. are divided only as follows: 8, 10, 12, 14, 16, 20, 24, 28, 48, 50, 64, 100 to
the inch, :

SQUARE STEEL RULES.

R o

o1s,
75.—Square Steel Rule, 8 incheslcng . ..... e, terrrrereriraresneeiese 8§ 40
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No.

677.— Do, do.

8, 16, 82, 64 to the inch whole length.
16,82,64,100 Do. do. do.
18,64,50,100 Do. do. do.

STANDARD STEEL STRAIGHT EDGES.
Of same width and thickness as Standard Rules.

680.— 61in. long, 1 in. wide,  in, thick ........... cereees certereereescensss $ 0
68l.— 9in. Do, 13 in. do. J in. @0; ..........
682.—12in, Do. 1X in. do. 2 in. do.
683.—18in. Do, 1) in, do. X in. do.
6%.—24in. Do. 2 in. do. ¥ in. do. ..
685.— 936 in. Do. 3% in. do. 3 in. do. ....... ceeereenerens errersessesaees B OO
686.—48in, Do. 8 in. d0. X IN. @0 eeerrerirriniernencnannas veessesees 800

PR

STEEL STRAIGHT EDGES.

¥OR DRAUGHTSMEN.

690.—15 in. long, 1% in. wide, 4, in. thick.......
691.—18in. Do. 1) in, do. ghin. do. ..
692.—24 in. Do. 13 in. do. & in. do. .
693.—30 in. Do, 1) in. do. jyin. do. ........... crevsseericnanns
€94.—86in. Do. 2 in. do. gyin, do. ... :

695.—42 in. Do. 2 in. do. Jyin. do. .
696.—48 in. Do. 2% in. do. 2 in. do.
697.—60 in. Do. 2% in. do. B in. do. ...

teecasirassssscconscesasasass $1 00

SHRINK RULES FOR PATTERN MAKERS.

700.—243¢ inch Steel Rule, shrink on one side and standard oh the other, divided

on each side, 10, 20, 50, 100, 12, 34, 48, 16, 82, 64, parts to inoh ........ $4 00
701,—243% inch Steel Rule, shrink on both sides, No. 1 gradustion ... cecceeee 4 00
702.—24% inch Boxwood Rule, shrink on both sides, No. 1 graduation....

STANDARD SCALES AND CENTRE GAUGES—STEEL.

706.—86 inch Steel or Standard Yard, full, divided.......ccccuene tetesecrecsees $3 00
706.—French Standard Metre, divided on 8 edges to millimetres, and one edge
to 5ths of millimetres........cc.e.... teteiissesessastesnnnns veeesies 900

707.—Centre Gauge for lathes, also for sorew toOIs.......vceens.vecrsssessasses 0 40
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GRADUATED STEEL SQUARE FOR MACHINISTS.
NOT HARDENED.

No. Price.
710.— 8 inch Blade. .+ $3 00
71l.— 4  Do. .

713.—~ 6 Do,
T8~ 9 Do.
T14.—12 Do.

PATENT HARDENED CAST STEEL TRY SQUARES.

FOR MACHINISTS,

No. Price.
15, —~1f inch...cieevececceonsennse $2 00 | 721.—15inch ceoeevnaiiincannnnnes $15.00
. 800|722.—18 ¢« .. 18 00
« 400 7238.~24 - . .- 30 00
. 500]724.—80 ¢ .. .. 40 00
. 800]1725.—86 coeneses 50 00

THIN STEEL SQUARES.

FOR MACHINISTS AND DRAUGHTSMEN,
726.—3 in. blade, 1-20 in. thick,.... $1 25 ) 729.—6 in. blade, 1-14 in, thick,.... $3 25
727.—8 ¢ 118« ceee 175]730.—8 113« weee 400
728.—4 ¢ 1-14 « oo S WITBL—-10 110« eeee 500
The 2 and 8-inch are divided to 16ths and 64ths on one side, and 82ds
and 64ths on the other.
The 4, 6, 8 and 10-inch Squares are divided on both sides to 16ths and
82ds ot inches.

BEVEL PROTRACTORS.
With aliding arm, and half circle divided to degrees.
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STEEL CALIPERS.

No.
735.—Hardened cast steel pocket Vernier Caliper, Vernier to 1000ths of in-
ches, one edge to MIllimetres. ....uuveeeeeveseserasneerensocanseorennnn $5 00
786.— Do. do. do.  in MOrooCO Ca86 ..oveevessecsscnsssccncsaces 6 00
787~ Do. do. do. with Adjusting Screw .........co000000eens . 600
788.— Do’ do. do.  with Adjusting Screw in Morocco Case....... 7 00
789.—Improved Vernier Cali vemier reads to 1000ths of inches inside and
outside Calipers, an the with dividers ;
in morocco case ; 6-inch, .......oiiiiiiiiiiiiiiiiiiii i 2 00

740.— Do, 1HDEh, cecnnrnreeeeeniireeeseeenenens reeraenes %5 00
CALIPER SQUARES. '

T748.
741.—2 in. without adjusting serew, ........................................... $3 50
742, —4 in, . L T T T T T T Y 4 50
743.—3 in. with adjusting wrew uke cut, ...................................... 425
144 —4in. « L L R PP 5 80

752.and 7566.
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No. Price.
745.— 4 in.,,...... ssesersrsseascssss ceeteccccsccassssecscsasscesscscecccscence $ 50
T46.— 6 ¢ ... 300
T4 — 8« 4 00
T48.—10 ¢ ..... 5 50
7 00

749.—12 ¢ ....

OPEN STEEL TRIANGLES.

760.—Angles, 45,45 and 90 degrees. Large gize, sides 8, 8 and 11 1-4 in.,3-4in. wide $4 00

751,—8mall size, sides,5, 5 and 7 1-16 in., 5-8 in. wide,.........c.cvcvereenanrnes 800
752.—Angles, 30, 60 and 90 degrees. Large size, sides 6, 10 3-8 and 12 in., 8-4¢
b T T T sesesencenss . 400

753.—8mall size, sides 8 1-2, 6 1-16 and 7 in., 5-8 in wide, Thickneu 1-16 inch.. 8 00

GERMAN SILVER TRIANGLES AND SQUARES.
754.—German Silver Triangle—30, 60 and 90 deg. perpendicular, 6 to 7 inch. $2 50

755.— do do do 80, 60 and 90 deg. do 9 t010 inch, 4 00
756.— do do do 45, 45 and 90 deg. do 4 to 5inch. 2 26
87.— do do do 45, 45 and 90 deg. do 6to 7inch. 8 50
788.— do do 8 perpendicular, 6 to 7 inches...............c00 %

Other sizes of Steel and German s;lver Triangles made to order.

STRAIGHT EDGES, TRIANGLES, T SQUARES, &ec.

(For steel straight edges, see numbers, 680 to 697.)

Straight Edges.
RUBBER AND WOOD.

760.—Hard Rubber Biraight Edges, 42 inches 10ng,.c..ccccveeesrercscesscssess $2 50
761.— Do. do. 36 do. .... cesense 200

762, — Do. do. 30 do. .. vessessesse 1060
763.— Do. do. 24 L L 100
764.— Do. do. 18 A0, tiiiieiieeiiiieeeieen e 70
765.—Whitewood Straight Edges, 20 inches long, with one edge bevelled,. 26
766.— Do. do. 30 do. do. do. ceeeees.. 35
767.— Do. do, 40 do. do. do. ..... cess 56
768, — De. do, 50 do. - do. do. cieecnese 70
769~ Do. do. 60 do. do. [ 1 100
770.—Polished Rosewood or Satinwood Straight Edges, 20 inches long,........ 50
M1~ Do. do. do. 80 do. ....eeeen . k(]
772.—~ Do. do. do. 40 [ 1 I .. 100
T78.— Do. do. do. 50 [ L T, 1 60
74— Do. do. do. 60 do:  ececeieee. 280

718, Do. do. do, k¢ do.  ceeevnnn.. 400
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TRIANGLES.

RUBBER, ROSEWOOD, SATINWOOD OR WHITEWOOD,

Hard Rubber Triangles, 30 > 60°.

25
25
80
3

T’
4
-
H
H
.
.
.
.
.
.
.
.
»

0
785.—8 ¢ icieecnrcccnns cccsens . 50
T88.—9 * .iiiieiicniteiiicenaes ®

8

.$ 80
35
40
45
56
70

80

798,

787.—~10 inch............ [TTTTTITON $ 65

788.—11
789.~-12
730.—13
791.—14
792.—156
798.—16

“«

Triangles 45°.

801.—10 inch

802.—11
803.—12
804.—18
805.—14
806.—15
807.—16

“«

Cross Section Triangles.
HARD RUBBER.

808.—Cross Section Triangles, set of seven Croes Section Triangles made of
hard rubber as follows, 3{to1, 35to1, % tol,1t01,1%5 to1,1) to1,
2tol,perset, c.covieiniiiencnnnae ceseseseasenessetasssssscassessesone $4 28

Single Triangles of set No. 808, each..

..... ess ssecessrsrescastssassacase %

Batter Slopes.

809.—Set of three forms of hard rubber for Batters of walls and rock, giving
the following slopes, 1 in. 4, 1 in. 5, 1in. 6, 1in. 8, 1in. 10, 1 in. 13,

T

Single forms of tet No. 809, containing any two slopes, each.....co0o00se s

ceerreeane. $3.00
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Rosewood, Batinwood, and Whitewood Triangles.

823.
820. 810 and 8265. 813 and 828,
No. Price.
810.-Rosewood,or Batinwood. open contre aned, 30)(00" plain Finish,6t0 10in.$ 50
gl1— “ 124015 « ‘1 00
812.— g .« [ .« 45° ‘e 6to 10 «¢ 50
818.— . “« “ ‘“ . .« 12to15 ¢« 1 00
814.— “ “ . ¢« . 80)X60° Polished 6to10« 60
815.— e [0 . “ - “ . “« 12t015 ¢« 1 28
816.— “« “ “ . 45° . 61010 ¢ 60
87— “ “ w oo« “  12to15¢ 125
—Whitewood Triangles, 30 X 60°, 5 and 6} inches long, each, ............. 10
821.—Whitewood Triangles, 30 X 60°, 8 and 9} inches long, each,.............. 15
822.—Whitewood Triangles, 30 X 60°, 11 and 12 inches long, each,..veeuracnans 20
823.—Whitewood Triangles, 46°, 3 and 6 inches long, each,........ seesaieieaas 15
824.—Whitewood Triangles, 45°, 7and 8 inches long, each,...........c.. .o...s 20
825.—Whitewood Triangles, framed with open centre, 30 X 60°, 6 and 8 inches
0L PPN 20 &3
826.—Whitewood Triangles, framed with open centre, 30 x 60° 11 and 13 inches
D - [ PPPPT 80 & 40
827, —Whitewood Triangles, framed with open centre, 30 x 60°, 15 and 20 inches
............................................................... &1 00
838.—Whltewood Triangles, framed with open centre, 45°, 5 and 644 inches
JOMg. et it ittt it e i tte e ceeteaeesertbannannn & W
839.—Whitewood Trlnngles, framed with open centre, 45°, 8 and 10 lnches
0 - s 80 &40
830.—Whitewood Triangles, framed with open centre, 45°, 13 and 14 Inches
10Dg.iesieerieciecianecrenens teeeescteseaneassicanne erieteerenennan .0&T
OVALS, HYPERBOLAS, AND PARABOLAS.
885.—Pearwood Ovals, 2 to 8 inches long, 10 in & set, per set, ........... sesenes $2 00
838.— Do. 1}to4} do.. 6 do. do, ..
837.— Do. %to7 . do. 43 do. do. ..
838.—Pearwood Hyperbolas, 2 to 5 inches long, 8 in a set,.....
839.— Do, Parabolas, 12 do .....

840.— Do, do. 1} to 6incheslong, 8 do. ........
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T SQUARES.

-

857. ) : _ﬂ 550,

No. Price.
850.—Pearwood T Square, fixed head, blade 15 inches long, each,......ce.c0o.. $ 86
851.— Do. do.  do. 20 .do. 0. ceeiennn '3
852, — Do. do. do. 25 do. - 50
863.— Do. do. - do. 30 do, 60
854.— Do. do. do. 35 do. L]
855.— Do. do, do. 40 do. &
856.— Do. do. do. 50 do.
857.— Do. double do. 20 do.
8568.— Do. do. do, 25 do.
859.— Do. do. do. 80 do.
860.— Do. do. do. 36 do.
861.— Do. do. do. 40 do.
862.— Do. do. do. 50 do. e een
865.—R« d or d T 8q Fig. 850, polished, 30-inch,
866.— Do. do. do. do.
868.—R d or Satinwood T 8qi » polished Fig. 857,
869.— Do. do. do. do,
NICKEL PLATED LIMB PROTRACTORS.

(Superior.) .
870.—20 £0 24 INCHEB ... v0evssererasccnrasssasnssasssssassrsssssasssansas «e0e$18 00
B71.—30 iNChHEB..cocaveareresectectancecsoscecssencasesastsnsavessssssnns seess 20 00
872,—86 ¢ '
878.—48 ¢

Divided to half degrees with a vernier reading to five Minutes.
Nos, 865 to 873 inclusive are our own Manufacture.
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IRREGULAR CURVES,

‘WOOD,.

No. Price.
900.—Whitewood Irregular Curves, 5 to 16 inches long, various patterns, each, $§ 20

901,—~Whitewood Irregular Curves, of superior quality 6} to 10 inches long,
various patterns, each,..........ceuuuee eeviteeisaasincnes cesseceecnes 25

902,—Whitewood Irregular Curves, of superior quality, 8 to 12 inches long,
various patterns, each, ............. Geiverseresross e 35
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No. ' Price.
908,—Whitewood Irregular Curves, of superior qunnty, 18 to 17 lnohulong,
VArious patterns, €ach,..... coo.eeereersotoccestoeccsacescassescssesaes

RAILROAD REGULAR CURVES.

CARD BOARD, WOOD AND RUBBER.

N 34
903,
No. Price.
905.—Railroad Curves, of card board. Set of 24 curves, from 1} to 24 inches
radii, in wood box, perset, ...... R 7 % 1]
906.—Railroad Curves, of card board. A set of 50 curves, from 1} to 120 inches ’
radii, in WOOd DOX, Per Bet,. coceereiecesrrecocaceniassocsenresecnnnnne 9 00

007.—Railroad Curves, of card board, A set of 100 curves from 1} to 240 inches

radii, in wood DOX, Per 8et,..cicuiiirtiecrttttaciieeneeerenacecnss 16 00
008.—Railroad Curves, of card board. A set of 26 curves, from 30 minutes to

7 degrees by every 15 minutes, cut to a scale of 400 feet to the inch, in
909,—Rallroad Curves of md board. A set ot'lOcurves, from 25 minutes to 4

degrees by every 5 minutes, and from 4 degrees to 10 degrees by every

15 minutes, in wood boX, Per 8et,.....cetieiiernnrcriccistiaiieiieness 16 00
910.—Railroad Curves, of wood. Set of 48 curves, of radii from 8} to 200 in-

0hes, POt BOt,...iueuiiiiriiaiier iotitiatiiienatittetattaatttitetinnn . 900
911.—Railroad Curves, of hard rubber. Set of 10 curves, 12 to 120 inches radii,

in case, per set,......... P i (]
912.— Do. do. 17 curves, 12 toGOinches mdil petset,........cec ... 18 26
918,—Railroad Curve Protractor, of horn, 8 inches diameter, having laid off on

it 88 curves, from } degree to 8 degrees, with a radii of 400 feet to the

LT T T Y R X ]
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HARD RUBBER CURVES,

0.
925.—Hard Rubber Curves:
No. 1. 64 inches long
[ ﬂ. 6* “
« 8.9 “
“« 4.9 “
.« 5. 6 “
“ 13. 9 N
“ 14, T4 “
¢ 15. 8} “
“ 16, 4% [
“ 17. 9 o
¢« 18. 8 o

926.-- Hard Rubber Ellipses in sets

36

20. 10}
al. T}
2. 6
2. 6
24, 9
2. 7'
2. b}
21. 12
28, 12

. 19. 8 inches long

183

Price,
each 50
“ 50
g 45
‘“ 85
“ 40
“ 60
“« 40
“«“ 36
[ 75
“« 300
$1 50-2
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PARALLEL RULES, &e.

L rm
Qo

No. 950. 937, Y60, Y63 suu w68, Price
950.—Parallel Rulers, ebony, brass mounted, 6 inches loug, each,......... . . $025
951, — Do, do. do. 9 do. [ T 50
952, — Do. do. do. 12 do. do. ... 5
953.— Do, do. do, 15 do, do. . 100
954, — Do. do. do. 18 do. do. . 125
955, — Do. do. do. 24 do. do. . 2 00
956.— Do. G Silver ted, 12 do, do, 125
957.—Parallel Rulers, all German Silver, on Rollers, 12 inches, .
958.— Do, do. do. 15 do. .. eee
959.— Do. do. do. 18 do. ......
960.— Do. all Brass do. 9 do. ......
961.— Do. do. do. 12 d0. .iiieiiiiiieneess 800
962.— Do, do. do. 18 A0, ..civenrennn vee.. 10 00
963, — Do. do. do. 18 A0 seiieiiiiennnns vee 12 00
984.— Do, do. Nickel Plated do. 9 do. .
966.— Do. do. do. do. do. 12 do. . .
966.— Do. do. do, do. do. 13 do. ....... weeiesesss 11 00
967.— Do. do. do. do. do. 18 A0 eiiiiiiienann ... 13 00
968.— Do. Ebony, on Rollers 9 do. .. ceeen 27
969.— Do. do. do. 12 do. ... . . 825
970, — Do.. do. do. 16 do. .. Cestscenaan 4 00
M. — Do, do. do. 18 do. .. vees e 500
972.— Do. do. do. Graduated Edges 12 inches......... & 00
978.— Do. do. do. do. 15 do. ........ 600
974, — Do. do. do. do. 18 do. ...e.... 750

Rules'057 to 971 inclusive are our own Manufacture, and ave of superior quality.

SECTION LINERS.
975.—Bergner’s PatentSection Liner, in Morocco Ca88.......iceeeiitieiienees 12 00
976.—.
977.—Marion’s Section Liner, in Paper Box, German Silver Slide and Screws..
with polished satinwood Triangle, and Ruler........... vo setseans veee 100
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CENTROLINEAD.
No. Price.
978.—Centrolinead, of wood, for perspective drawing, arms 24 inches, per pair, $5 00
979.— Do. do. do. do. 36 do. .. 650
PANTOGRAPHS.
980.—Pantograph of common wood arms, «...... cevecrensnsccasssess $3 00
981,— Do. pearwood, arms 22 inches long, ......... cesteseseccanes « 550

FASTENING TACKS AND HORN CENTRES.

1006. 1012, 1013. 1014.
1001.. —Fastemng Tacks, of Brass, heads round, }{ inch diameter, ..... perdoz. § 2B
1002.— Do. do. do. 18 do.  ...... do. o5
1003.— Do. of German Silver, heads rounded, }( in, diam., do. 45
1005.— Do. do. do. &5 do.......do, 50
1008.—~ Do. do. flat heads, 1’5 in. diam. very snperlor. do. 60
1007.— Do. do. do. % do. do. 65
1608.~— Po. do. do. § do. do. k6]
1009.— Do. do. do. % do. do. 100
1010.— ot
1011.—
1012.—
1013.—H
1014.—
1016.—T

1020,
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N Prica

1020.-~Combination Rule, One Foot, Two Fold, boxwood. This is the most con-
venient and useful pocket-rule ever made ; it combines in itself a car.
penter’s Rule, 8pirit Level, S8quare Plumb, Bevel, Indicator Brace,
Scale, Draughting Scale of equal parts, T Square, Protractor, Right
angle Triangle, and with a straight edge can be used as a Parallel
Ruler, all the parts of which, in their separato application, are perfectly
reliable,..coiserrieniinniiiananan tetieanciassiaiessasecsianaitiesanans $2 50

POCKET RULES.

Bozwood, One Foot, Pocket. :
1021.—Round joint, 5 10, Wide...eevurreen venrncnnnsns e cereenesieen.$ 26

1022.—Arch joints, Edge plates, 5 in. wide.............. ceacacascccastossscans 50
1023.—Square * Bound, 8th, 10th, 12th and 16th ........ eesessscssassscscss 100

 Bozwood, Two Foot, Siz Fold.
1026.—Boxwood, 2 foot, 6 fold, graduated 8th, 10th,1 00th and 16th inches, for
740 (T-T5) - TN eeceesseersesassesasatssscssssssacvscssass 1 28

Bozwood, Two Foot, Narrow, Four Fold.
1026.—Round joints, 1'in. wide............,..................................

1027.—Arch .“ “ ieeecrereeirttcacnntas eteece o esesece 50

1028.—8quare ¢ Bound, 1 inch wide, with drlftmg aules PP veseseses 128
Bozwood, Two Foot, Broad, Four Fold. -

1029.—Square joints, Edge plates.... . Ceeseresiaearaanan

1030.—Arch [ “ 8th, 10th, 12th Illd 16th

1031.—Double Arch joints, 8th, 10th, 12th and 16th

1032.—Square joints, Bound, 8th, 10th and 16th, and Drafting Scales........... 1 50

Bozwood, Two Foot, Two Fold.
1033.—Arch joint, Gunters slide, Engi 9, 8th, 10th, 16th and 100th, Drafting
and Octagonal Scales . ,... Cieteiessiaes ciieecnieanianan ceecssacceeass 160
1084.- Square joint, Plain Slide, 8th, 10th lnd. leth Ochgoml Scales.......c00e K

Boxwood Caliper Rules.

1035.—3 fold, 6 in., plain, 7% in. wide, 8th, 10th and 16th.......ccceeeevecanens 60
1036.—4 ¢ 12 ¢ Bound,1 = « “ S e e PR 1 4
IVORY, ONE FOOT, POCKET.
1040.—Round joint, Brass, 3 in, wide ....... ... ceceranscaansn ... k3
1041, — “ German Silver, 3§ in. Wide....o.ceevvrirnriosesreneonenn .. 100

1042.—Arch joints, Edge plates, German Silver, 5 in. wide, gndmﬂons in 8th,'

10th, 12th, 16th, and 100th, for Engineers............ccoveeeernaean i 178
1043.—Square joint, Bound, German 8ilver, % in, wide, gﬂdmﬁon iu Bth 10th, '

12th, 16th, and 100th, for Engineers......... ..iiveliiiieeesiseneeesss 2 88
1044.—Arch - joint, Bound, German Silver, 8th, 10th, 12th, 16th, and 100th on

edge, ‘5 in. wide ........... EETTITY v e RTTTETTT TR N (1]
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IVORY, TWO FOOT, FOUR FOLD.

No. Price.
1045.—Arch joint, Bdge plates, 1 inch wide, German Silver, graduated to 8th,

10th, 16th and 100th, and Drafting S8Cales. ........ceeeeeeeeenceneueenns $5 50
1046.—Square joint, Edge plates, ¥ in. wide G Bilver, graduated to 8th,

10th, 18th and 160th, and Drafting SBcAl6.......e...ccvvescecssssisnsane 4 50

IVORY CALIPER RULES.

1047.—2 fold, 6 in., German BilVer.....cccitiseiessececcescencesccescss sonoos $1 80
1048.—2 ¢ . BOUAA  “iieiieesiiciccrcciciciiicscne criaanes cssssene 2 50
1049.—4 ¢ 12 in., Plain “ % in. wide, Bt.h 101.11 12th and 16th.. 818
1060.—4 « ¢ Bound ¢ “ “ e 400

BENCH RULES, PATTERN MAKERS' SHRINK RULES, YARD-
STICKS, GAUGING AND WANTAGE RODS, MEASURING
RODS, BOARD MEASURES, &o.

1051.—Bench Rule Boxwood, Bound, 8th and 16th, 24 in. lIong....cce0aeenecnee $1 50
1052.—Pattern Makers Shrinkage Rule, Boxwood, 8th and 16th in., 2417 in.long 1 25
1063.— “ « two fold, Boxwood, Triple plated, Edge

plates, 8th and 16th, 243 in.10Ng. ......ceceinersseccensarcnenesccnes 150
106s.—Yard Stick, Capped EndS..c......ccoeeneneseassesanscasanscsssscsnssses 30
1085.—Gauge Rods, 8 feet, 120 gals., €8ch......veveeeneneens..s eeeneeenenaes 70
1056, — o 4 « 300 < L L{]
1057.—~ Wantage Rods, Boxwood, 8 BCAleB. ...cccvvuvecsetcosares. soanasnsnccsse k(3
1058.— [ L T P 100

Measuring Rods of Sprucewood.
1060.—8 feet long, ¥ in. square, ends tipped, Divided to feet, inches and i in. 1 00
1061.—8 ¢ K o« o o 10th and 100th... 1 10
1062.—8 s % o« .« [ inches and % in.. 1 10
1063.—10 % . “ “ 10th and 100th,,. 1 25
1084.—10 ¢ % “« “ inches and % in.. 1 25
1085, —1% ¢ 13X by X% in., feet, 10th and 20th, painted..........ccc0uee.... 5 00
Board Measures.

1066.—Board Stick, Gotagon (8 to 23 feet), Brass Cap, 3 feet long............... 100
1067.—Walking Carie Board Measure, Octagon, Hickory, Cast Brass Head and

Tip, 8 lines (9 to 16 feet), 8 f06t IONG....0c0ercersrrreacrocanceenrnnnne 100

SPIRIT LEVELS POCKET COMPASSES, PLUMBOBS AND
MAGNETS.

1075 and 1076, same a8 85 and 86.
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No. ’ Price.
1075.~Locke’s Hand Level, nickel plated (See Cut, p. 187.) ......... $12 00
1076.— ¢ “ Brass or Bronze ( “ )eeeiiieiss 10 00
1079,
1079.—Pocket Levels, mounted in Brass, 8 inches 1ong........coc0tconveeccc.. $ T8
1080, — . . [ [ “ 150
1081.— " . “ 9 ] 245
1082.— “ “ “ 12 “« 860

1085.—8pirit Level, Arch Top plate, two side views, polished.................. 100
1086.—8pirit Level, Plumb and Level, Arch top plate, two side veiws, polished,
24 10 30 IDOhEB.ccccvneitttetecntistoterterrttnsesiroostttocscascs. 150

1087.
1087.~8pirit Level, Patent adjustable Plumb and Level, Ground Vials, Arch
top plate, two side views, polished and tipped, 26 to 30 jnch........... Q50

1088.—Spirit Level, Patent Adjustable Plumb and Level, Ground Viala, Arve
top plate, two ornamental brass tipped side views, polished and tipped-
26 1080 INCh....cieeturerriieacrosecenaioorcsccatsseserssnsecnsacans ¢ 00

1090.
1000.—Mason’s Plumb and Level, Patent Adjustable (Ground Vial), 3% in. wide-

42 in, long...cceeen.nn.. teesesesscssctesssessancesssesssssecsassscaces - OO

S e

Bection of Patent Adjustable Plumbs and Levels.
Adjustment of the Patent Improved Adjustable Plumbs and Levels. The
buhble tube in the Level, or Plumb, is attached to the brass top-plate
above it, at one end by hinge, and at the opposite end by an adjusting
screw, which passes down through a flange on the metallic case. Be-
tween this flange and the top-plate, is inserted a stiff spiral spring, and

by driving or slacking the adjusting screw, should jon require it,
the bubble tube can be adjusted to a position parallel with the base of
the Level. :

The simplicity of this method of adjustment, will commend itself to every
mechanic, and is reliable under all circumstaunces.
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No.
1095.~Level Bulbs, unmounted, 2 to 4 inches..........
1096.— e . 4t06 « tsesesess sssessveresese vee
1097.— " L ground vials, 2 to 6 inches, 50c. t0 ....ce00.e
Horse Shoe Magnets.
1100.~2InCh. i ieriteeesensiescennceacncscncenscscsaannnaes 15
1101.—2%4 inch.. 20
1102—3 ¢ 28
1103.—4 “ ']
1104.—5 “ 70
1106.—8 ¢ 100
1108.—7  « 1%
1107.—8 6 eeretecans eeeesceentaets o seesiieascnsessessscsisncesasceces 180

IMPROVED TRAMMEL POINTS.

1111,

These tools are used by all who have occasion to strike arcs, or circles,
larger than can be done by compasg Dividers. They may be used on &
straight wooden bar of any length, and when secured in position by the
thumb screws, all circular work can be readily laid out. They are made
of brouze, and have steel points, either of which can be renewed, and re-

placed by pencil socket, which panies each pair,
1110.—8mall (NO. 1)uueeeenieenireerennseaieensrnniosanne eesse...per pair $1 50
1111.—Medium (No. 2)..... . “ 2 00

1112.—Large (No 3)...... 8 eretiestoencsnnsessasasaninane “ P
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NEW ADJUSTABLE PLUMB BOBS.

This pl t has a led reel, around which the

. string is wound by turning the milled head on top. The

friction upon the reel within will hold the bob at any de-
sired point of the line.

No. Price.

4 —.eetoeococsscssenssccsssscmennsase sossvcenss $3 50
)

BRASS PLUMB BOBS.

W. & L. E. GURLEY, MANUFACYURKRS.

ugR— “
um— o« “
128 — “
1194, — “ “
1%.— @ “
126.— « “

POCKET COMPASSES.

1180, 1139,
No.
1180.. —Mﬂmgmy Case, stop to needle, 13 inches Square
1181.— o 2 “
1132.— [ 'y 2 x €«
1188.— “« . 38 .«
1184.-- Brass, round, wﬂ.h cover 1} tnchqu diameter, stop to needle
1185.— “ and agsate
centre t0 NEBANS. ... ... cciiiiiiiiitiiiititiitsititiatiennacsnnnes eee, 175

1138, —Brass, round, watch pattern, stop, agate oentre, 1} inoh. seeee .
1187.— “ .“ 2 4 ieiieeieiieee. 150
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No. Price.
1138.—Brass, round, watch pattern, stop, agate centre, 1} iuch, with hinged

) COVOL. s evtaessoreseonascasarsrsecnssesacsssasssessconane $17%
1189.— “ Gilt Charm Compasses to hang to watch guard............ 25

1140.—Pocket Compass, gilt watch pattern, with stop, enameled dial, moroceo
case, Londoh, Superior, 13§ inches

1141.— “ . 1 % iiiiieciicnsenninne
1150.—Prismatic Azimnt.h Compass, brass, 29( in, dhm.
nsL— ¢ “ “ “ tecescesras sssse eeune
1152.
1154
1152.—Pocket Sextants, with Telescope, very acourate.......cecoveesee ceeses s 50 00
1153.—8urveyor’s Cross—for right angles........ .c.cceviiienieiierncionanes . 800
1154.—04 ter, for ring dist: by recording revolutions of carriage
wheel. See No.99....
1155.—Ped ter, for
TOAN BIIVer CABO.. ..o cvvviieiviiiiiitiiiiiiciiietieties sotennnaninns
1156.— L

MICROSCOPES, &c.
SIMPLE MICROSCOPES, TO FOLD IN CASES.

TR

1200 to 1224, 1226,
1223,
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No. Price.
1200—Hard Rubber case & frame, rounded Rim, 1 double convex lens ¥ in.diam.$ 50
1201.— Do do do 1 do 3%
1202.— Do do do 1X do 100
1208.— Do do do 1% do 125
1204, — Do do do 1% do 150
1205.— Do do do 2 do 2 00
1206.— Do Flat rim do ¥ do 40
1207.— Do do do 1 do 50
1208.— Do do do 1% do %
1209.— Do do do 1% do 100
1210.— Do do do 1¥ do 125
1211.— Do do do 2 do 150
1212.— Do Bounded rim, 2 double convexlenses ¥ do k(3
1213.— Do do do .1 do 125
1214.— Do do do . 1% do 17
1215.— Do do do 13 do 2 00
1216.— Do . . do do 1X do 260
1217.— Do do do 2 do 300
1218.— Do Flat rim do ¥ do 65
1219.-- Do do do 1 do 100
1220.— Do do do 14 do 125
1221.— Do do do 13 do 160
1222.— Do do do 1 do 200
1228.-- Do do do 2 do 2680
1224, — Do Bellows form, 1 double convex lens ¥ do %
1225.— Do do do 1 do 100
1226.— Do do 2 Double convex lenges ¥ do 1 00
1227.— Do do do 1 do 125
1228, - Do do do 1% do 1 60
1220, — Do do 8 Double convexlenses 3% do 1 50
1280.— Do do do 1 do 175
1281.— Do do do 13§ do 225
1232.—~Microscope on three legs with acrew adjustment for focus.....cceeeeee. 1 00
1238.—Linen provers or microscope for counting threads in linen or wool

fabrics. Hard rubber 1 inch open space...... etettetitetsccasacsccses 200
1284— Do do b in. open circle......cpevieieiiienenescnceness B0
1285.— Do do Brass, !5 and 3{ in. open 8PACE...c..eeeevirieieeeeniess 50
1286.— Do do do g in. sq canbe changed to ) in, Diamet:

for wool or inen fabrics.....cuveeeeirecereriinseseieasniessnsenennes 60
1237.-~Reading glass, hard rubber frame, 1 double convex lens 13 inch diam. '™
1288 — Do do do 1 do 100
1289.— Do do do 1% do 125
1240.— Do do do 2 do 1850
1241.—Coddington lens, Brass frame ,%; in. diameter. .. veee 160
1242.— Do do L4 do . 200
1243 — Do do 13 do ereteieatsssssceneee 360
1244.— Do Bilver frame...... R X (]
1245, — Do do with cover......... . 360
1246.— Do do Large size with cover......ccccveenvieee. 5§60
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READING AND PICTURE LENSES.

1250, 1255.
No. - Price-
1260.—Reading Glasses, Hard Rubber Frame, Double Convex lens, 2 in. diam. $1 60
1251.— Do do do 24 do 15
1252.- Do do : do 8 do 200
1268.— Do do . do 84 do 2 50
1264.— Do do do 4 do 3 00
1255, — Do do do 2in.long 125
1256.— °* Do do do 24 do 176
- 1257.— Do do do 8 do 225
1258.— Do do do 8 do 3T
1259.— Do . do do 4 do 32§
‘We are prepared to furnish Ach tic Microscopes, and ries Manu-

factured by ‘¢ Beck *’ London, the price of which are the same as those
in London, U. 8. duties and Freight charges only being added. Have
also for sale, Queens School, College, Household, Popular, Students,
Educational and Family microscopes, at prices varying from 6 to 100 dol-
lars each. Materials, objects, Cabinet, and all implements connected
with microscopes furnished at short notice.

ACHROMATIC MARINE, FIELD AND OPERA GLASSES.

These Glasses are designated and priced according to the diameter of the
object glasses in French lines, as follows :

11 Lines, which is equal to 1 inch.

13 Do do 17 inches.
15 Do - do 1f; inches.
17 Do do 134 inches.
19 Do - do 1}} inches.
21 Do do 1% inches.
% Do do 214 inches.

26 Do do 275 inches,
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MARINE AND FIELD GLASSES.

The power and sharpnoss of definition of an Opera or Field Glass depen;ll
upon the diameter of the object-glass; the greater the diameter the higher
the power, and more clearly distant objects are seen.

1300. ¢

No. ’ Price.
1300.—U. 8. Army Signal Service 8ix Lens Achromatic Marine or Field Glass,
metal body, covered with Turkey morocco, sun shade to extend over
the object-glasses, and heavy leather case, with strap.
Body 53¢ inches long ; object-gl 21 linea in diameter. ............. .$15 00
Do 5% do do u do R ( X
Do 6% do do 26 do ..., vesesseecsss 18 00

1801.—8ix Lens Achromatic Field Glass, metal body, covered with morocco,
sun shades to extend over the object-glasses, and leather case with

strap .
Body 43 inches long, Object-g). 21 lines in diameter.............. . 1000
Do 6% do do 214 do P ceeeeeeees 1100
Do 6% do do 26 do [ X1 1]

1302.—Bardou’s 8ix Lens Achromatis Marine or Field Glass, body covered
with Turkey morocco, sun shades to extend over the object-glasses,
in fine Leather case, with strap ; the best article made.
Body 6} inches long, Object-glasses 26 linesin diameter................. 30 00
Do do do do do with hinge
adjustment for different widths of €ye8 ...ov.vevvveeieerienneieeea.,. 83 0Q

1808.—8ix I.ens Achromatic Glass, with threc adjustable eye-pieces of different
powers for Field, Marine, or Opera, metal bodies, covered with finest
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Na . Price.
Turkey sun shades to extend dver the ohject-glasses, and
fine leather cases, with strap.
Body 34 inches long, object-gl 17 lines in diameter,........c..... $18 00

. “ 4% “ ““ 19 g
“ 5 .« " 21 “
o« 5% «“ “ 9% “

1304.—Bix Lens Achromatic Field Glaes, Rock Crystal Lenses, double adjust-
ment of focus, so that, when closed, the instrument can be conveniently
crrried in the pocket, in morocco case, without strap; very powerful,

Body 2 inches long, object-glnsau 10 lines in diameter............., 18 00

“ Y L 11 « cesesecicncees 20 00

“ Y . «“ 15 [ vess seseseces 3300

OPERA GLASSES.

1808 to 1313.

1805.—Opera Glasses, six lens achromatic, aluminium bodies, covered with
fine black Turkey morocco; tubes and cross pieces japanned black;
these are the lightest articles ever made.
Bodies 23 inches long, object-gluses 15 lines in diameter, each...... $22 00
“ 3 17 ‘e 4 eeeeees 2T 00
“ 84 s L. 19 [ ¢ eeeaee 3100

1308.—Opera Glasses, six lens achromatic; bodies, tubes ‘and cross pieces all
black, bodies of a new and elegant shape, covered with finest Turkey

morocco. .

Body 23 inches long, object-gl 12 lines in diameter, each........ 10 50
“ 98 “ « 13 «“ « 11 00
R 1 “ . 15 o " ... 1200

1807.—Opera Glasses, the same as 1308, but with gilt tubes, and bodies covered
with fancy colored leather, and oxidized ornaments at top and base.
Body 23 inches long, object-glum 12 lines in diameter, each........ 12 00
“ 9K “ 18 “ “
“ K “ - 15 “ “
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BARDOU'S OPERA GLASSES.
No. Prioce.
1308.—Bardou’s Opers Glssses, six lens achromatic; bodies, tubes and cross
pleces all black; bodies covered with best Turkey morocco; cross

pieces curved.

Body 23£ inches long, object-gl 13 lines in diameter, each........ $8 50
“ 2% " “” 15 g - .o
.“ 38 “ “ 17 ‘@ “
" 3}‘/ ““ [ 19 “ "

1309.-—-Bardou’s Opera Glasses, the same as 1308, but with eight lenses.

Body 2% inches long, object-gl -13 lines in diameter, each........ 10 50
“ 2% . “ 15 . “
“« 3 ““ “ 17 ““ “
“” 8}‘ [ ‘e 19 ‘e g

1310.—Bardou’s Opera Glasses, the same as 1309, but with twelve lenses.
Body 2% inches long, objeot-gl 18 lines in diamneter, each........ 16 00

“ 9y « « 15 « “ e cees 1800
“« g “ a 17 “ € reenene . 18 00
“ 8y m M 19 “ e 20 00

1311.—Bardou’s Opera Glasses, six lens, rock crystal, achrowmatic; bodies, tubes,
and cross pieces all black; bodies covered with best Turkey momoeo.
cross pieces curved.

Body 2% inches long, object-gl 18 lines in diameter, each..... ... 10 50
“ 2y b “ 15 “ L ... 1100
“ 3 g “" 17 « Ll . 13 m
“ 8y “ " 19 “ € eieeen. 16 CO
1312.—Bardou’s Opera Glunea. the same as 1811, but with eight lenses, rock
crystal.
Body 2X lnchel long. object-glnases 13 lines in diameter, each........ 13 00
“ 38 15 “ “ e, 18T
“ 8y “ . 17 “  iiieee. 1600
“ 4 “ b 19 o LU . 18 00
1313-—DBardou’s Opera Glasses, the same as 1311, but with twelve lenses, 10ck
crystal.
By 21 inches long, object-glaases 13 lines in diameter, each.
e 2[ (13 " 15 " . [ .
e g o " 17 “ 6 iieeess 20 00
“ 3y o L3 19 . o« W eeeeees 2200

PEARL GLASSES.

1314.—Opera Glasses, six lens achromatic; white pearl bodies, gilt tubes and
‘cross pieces, raised eye-pieces.
Body 2% inches long, object.

18 lines in dismeter, each....... $16 00

[ s . 15 “ g vee 17 N

LI 374 “ “ 17 “  eeenes.s 19 00
In addition to the toregoing list of opera glasses, we are constantly receiving
new and handsome g ted in pearl, enamel, and oxidized

metal,
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ACHROMATIC TELESCOPES,

No. Price.
1825.—Telescope, wood body, 3 draws, 15 inches drawn out, 6 inches shut,
object-glass 1 inch in diameter, power 15 times . .............. ceieanas $2 50
1326.—Telescope, wood body, 8 draws, 16 inches d out, 6 inches shut, ob-
Ject-glass 13 inches in diameter, power 20 times...........c....ev.... 8 50
1827.~Telescope, wood body, 8 draws, 23 inches drawn out, 8 inches shut,
object-glass 13; inches in diameter, power 25 times......c..ccccuuee... 478

1328.—Telescope, wood body, 3 draws, 30 inches drawn out, 10 inches shut,
object- glass 157 inches in diameter, bower 30 times,..... ceeereanienes T00
1329,—Telescope, wood body, 4 draws, 87 inches drawn out, 11 inches shut,
obect-glass 174 inches in diameter ; superior glass ; power 35 times ... 13 00
1330, ~Telescope, wood body, 4 draws, 42 inches drawn out, 11} inches shut,
object-glass 257 inches in diameter, power 40 times .........ccc0veee.. 20 00
1831.—Telescope, wood body, 4 draws, 48 inches drawn out, 18}¢ inches shut,
object-glass 33 inches in diameter, power 50 time8...c..cocveeeeeeee.. 30 00
1882, —Telescope, wood body, § draws, 28 inches drawn out, 73 inches shut,
odject-glass 15 inches in diameter ; about tho same power as No. 1829,
but more portable ; power 85 times .....cciiiiiiieiniairiiiicanieeaes 12 00
1338,—Telescope, wood body, 6 draws, 17 inches drawn out, 4) inches shut,
object-glass 13 inches in diameter, power 20 times ........... caseves . 650
1384.—Telescope, wood body, 6 draws, 16 inches drawn out, 4!{ inches shut,
object-glass 7; inch in diameter ; very portable : power 15 times..... . 600
1335.—Telescope, brass body, covered w:ith cord or leather ; shade to keep off
the sun and rain ; 1 draw, 36 inches drawn out, 20 inches shut, power
25 times ; object-glass 1§ INChCB.....ieveererveevrnarecasseasannssss 13 00

1336.—Same as above, but with 2 or 8 draws, 15 inches shut.........cv..t. vees 13 00

1340.—Naval Achromatio S8py-glass, tapering wood body and one draw, 55 inches
long when drawn out, 48 inches long when shut up ; rack and pinion :
for adjusting the focus, Power 50 timMeR..vueeveeeniieienronins ceeenes 683 00
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: TOURISTS’ GLASSES.

No. . Price.
1341.—Tourist’'s Achromatic Spy-glass, with brass body, covered with black
Turkey morocco ; three draws, 17 inches long when drawn out, 6 in-
ches long when shut up ; object-glass 13 inches diameter ; sun shade
to slip beyond the object-glass ; heavy leather caps to cover both the
eye-glass ‘and object-glass ; strong leather strap to sling over the
shoulder. Power 20 times .cove.vieverrereesssscssccesassnscnscccess $13 00

«
1842.—Same as No. 1841, but is 21 inches long when drawn out, 7 inches long
when shut up ; object-glass 13 inches diameter. Power 25 times ..., 15 50

1848.—8ame as No. 1341, but is 24 inches long when drawn out, 9 inches long
when shut up ; object-glass 15 inches diameter. Power 30 times .... 21 00

1844. —Same as No. 1341, but has four draws, and is 36 inches long when drawn
out, 10 inches long when shut up ; object-glass 1% inches diameter.
Power 35 times .......eceven...... teetestessccattasesesscnsssascsssses 30 00

1345.—Wooden Tripod Stand, with vertical and horizontal motion, upon which
to place s spy-glass ; an exceedingly useful article, as a glass of much
power cannot be held in the hand with sufficient steadiness to pro-
duce the best effect ....ooovviiancnnnnes

..... tieeiseessessesssccscsses 500
1846.—Brass Clamp with Gimlet Screw, to fasten a spy-glass to a post or tree,
three sizes to it any of the foregoing spy-glasses,.............. 1 75 to 4 00



W. & L. E. GURLEY, TROY, N. Y. 199

DRAWING PAPER, COLORS, é&c.

In filling orders for Instruments from different parts of the country, we
have frequently been called upon to furnish, in sddition, the various ma-
terials, for the office work of the Surveyor and Engineer, such as Draw-
ing Paper, Colors, Text-Books, &c. We have therefore supplied ourselves
with an assortment of these goods, and shall hereafter be able tofurnish
them on as favorable terms as any other dealer in the Union.

. DRAWING STATIONERY.

WHATMAN'S HOT AND COLD PRESSED DRAWING PAPERS, SELECTED,
BEST QUALITY.

No. Price.
1400.—Demy, 15 X 20, per qnh'e P PPN ... 8100
1401.—Medium, 17 X 22, esescecaneee 185
1402.—Royal, VXU, 180
1403.—8uper Royal, 19 X 21, L4 280
1404.—Elephant, 23 X 28, “ 8 50
1405.—Imperial, 22 X 80, “ 260
1406.—Columbier, ~ 23 X 84, “ 52
1407.—Atlas, 26 % 84, 5%
1408.—Double Elephant, 27 X 40, 52
1409.—Antiquarian, BLX 83, %  iveeeeiiennencesacscscessecncnan 80 00

We only keep the best Whatman’s Paper in stock, but to parties desiring it,

can furnish the second quality at about 15 per cent. below the above

prices.
DRAWING PAPER.
CONTINUOUS IN ROLLS.
Bleached Hamlla Buff Tint, for working Drawings, best American make, m
Rolls of 50 to 100 Wbs.

1415.—36 inches wide, th{ck, perpound, 16 cts......... “ tesceseaees . peryard $ 10
1416.—40 ¢« o *“ 16 ... cesescccescrcacinces “ 12
UIT—4h 4 o« @ e 16 . “ 14
1418.—48 ¢ “ “ “ 185 “ 16

1419.—54 « " " L 16 sieeesrinnienncnnnacanen 18
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WHITE ROLL AMERICAN DRAWING PAPER,
A new article, very m;onq, and of excellent quality.

No. Price.
1428.—386 inches wide, per pound 00 ctu.. ........................... per ynd $ 15
14%4.—43 L ' I e

WHITE ROLL GERMAN DRAWING PAPER.

Extra White, in Rolls, of 80 to 50 Ibs.

No.

1425.~ 38 inch wlde. medium, per pound, 40 ct8.......coiiiiieanannn. peryard § 26
1426.—44 . “ “ 40 ee e . 80
1427.—86 “ “ 40 sececensissonennae .. 4 36
1428.—86 ¢ o extra tough, per pound, 55 cts.......... “ 50
1429, —50 L thick .« « 55 ceesceans “ (1]

BEST EGGSHELL DRAWING PAPER..
IN ROLLS OF 30 TO 40 POUNDS.
1430.—Eggshell 58 in. wide, thin, rough surface, perlb. 55 cta. ....... 45
1431.— “ 58 ¢« medium . . 56 ceesenee 56
1433, — “ 58 «  thick “« “« 55 w5
1488 — ¢ 42 ¢ medium “ “ 55 40
A@r Full Rolls, only of Continuous paper, sold by the pound, lt above
rates.
MOUNTED DRAWING PAPER.
WHITE, MOUNTED ON MUSLIN.
In Rolis of 10 yards.

1440.—German Paper, 42 inches wide, rough surface, per roll 9 00,....per yard $1 00
1441,— Do 54 do do do 12 00,.... do 1 40
1442, — Do 54 do  thick do do 14 00,.... do 160
1445.— FEggshell, 42 do medium do do 12 60,.... do 145
1446.— Do b4 do do do do 14 00,.... do 160
1447, — Do 58 do do do do 16 00,.... do 180

Large pieces for City, County or State Maps.—Mounted to order.

TRACING OR VELLUM CLOTH.

In Rolls of 24 yards, both sides glazed, or face glazed and back dull, suitable for

pencil marks.
1450. —Impeﬂal 18 inches wlde. per roll, $5 00.. ..peryard § 80
51— ¢ 30 -7 50.. s 40
52— ¢ 36 “ “ 9 00.... “ 50
“ w

M~ ¢ 43 u “ 1180



W. & L. E. GURLEY, TROY, N. Y. 201

FRENCH TRACING PAPER.
FINE QUALITY, VERY CLEAR AND STRONG., .
No. Price,
1465.—1In Sheets, Royal, 1926 inches, per quire....teeeeeesenss . $1 00
1466.— ¢ Super Royal, 2126  « “ .
1467.— ¢ Double Elephant, 2840 ¢ s
1468.—In Rolls, 11 yards long and 43 inches wide, per roll,. .
1“9.__ g m “ g " g .
1470.—Vegetable Royal, 19)(26 inches, per quire S] "0 Per sheet..... 15
1471.— ¢  Super Royal, 21X26 « o 3 50, ® e 20
1472.— ¢ Double Elephant, 28<40 « “ 10 00, s vees 65
1478, — ¢ . _ in rolls of 22 yards, 54 inches wide, per roll,.. 5 00
1474.—¢¢ Flaxine,’’ American tracing paper, white, very strong,
21 « 81 inches, per quire, $2 50.......... teseesesssesssco.persheet 13

PROFILE PAPER.

1475.—Plate A, 42 X 15in., horizontal ruling, 4, vertical, 20 to in,, per sheet .... § 40
1476.—Plate B, 42 X 18 “ 4, 80 o« oo 40
1477.—Plate C, 42 X 18 “ 5, “ 25« € eeen. 40

Nos. 1475, 1476, and 1477, per quIre........c.ccovieeeessessossoasscsncs.s 8850
1479, —Continuous Profile Paper Plates, A or B, 22 inches wide, per yard....... 80

MUSLIN BACKED ROLL PROFILE PAPER.

1480.—Muslin Backed Roll Profile Paper, of either Plate A or B, 22 inches wide,

in rolls of 20 yards, per yard ..... PN $ 5
1481, —Muslin Backed Roll Profile Paper, Plate B, 9 inches wide, in roils of 20
YArds, POr YAId...eeseeuesenieeeoncerocsnecsnssssansansnans esennssacan 50

Plate B corresponds toﬂmtmshemlmwm a:Brmlhoﬂk Paper.

CROSS SECTION PAPERS.

1482.— Topographical Paper, 14 X 17 inches, ruled 400 feet to the inch, per
sheet, 10cents...........c.ciiiiiiiiiiiiiiiieneas veeress...porquire $1 76

1483.—Traytwine’s Cross Scction and Diazram, 10 feet to inch, for embank-
ments of 14 and 24 fect, roadway, and for cxcavations of 18 and 28 feet,

rulings 193¢ X 12 inches, per sheet. 25¢........oviievnecionens per quire 5 00
1484.—Cross Section Papers, rulings 22516 in. 8 ft. toin, persheet, 25¢., 5 00
1485.— b “ 2016 10 ¢ « . 2Be., ¢ 5 00
1486, — “ “ 2016 10 ¢ ‘s every fifth line

5 00

heavy, per sheet 25¢., PEr QUIre.....ccoceseosaseacscncccssecnransec..
1487.—Cross Séction. Papers, rulings 22){16 inches, 16 feet to inch, per sheet 2&. 5 00
Ruled Cross Bection Paper at half above prices.
All the Profile and Cross Section Papers can be JSurnished, printed with
red or green lines.
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. LYONS' TABLES.

1490.—~Lyons' Tables. A set of Tables for finding at a glance the true cubical
conteuts of Excavation and Embankments for all Bases, and for every
variety of Ground and Side Slopes. By M. E. Lyons, C. E.
Sheet No. 1. General Table for all Bases and all 8lopes.

Do 2. For 8ide Hill Cuts and Fills,

Do 8. Base 12 feet BIOPeR........cvvinunernreriiirieas aes 136 t01
Do 4 do 14 ‘do eesaneassisesesseserseas sesecene 135tol
Do 8. do 15 do cseesreesssetessessacaters sasne Ktol
Do 6. do 18 @o P SR 73 §
Do T @0 18 @0  seviiiieeiiersinenianiienne. sees 1% t01
Do 8, do 16 do D ceestaneineans . Xtol
Do 9. do 16 do P S B
Do 10. do 18 do

Do 1. do 18 do

Do 12. do 18 do

Do 13, do 18 do

Do 14, do 20 do

Do 15, do 24 do

De 16, do 24 do

Do 17. do 25 do

Do 18. do 26 do

Do 19. do 28 do ¥ tol
Do 20, do 80 do cereeas 1 tol
Do 921. do 8 do ... o1 tol
Do 22, do 80 do ... 1% tol
Do 23, do 82 do ..1 tol
Do 2t do 82 d0  ......ceeenen... ceveerenan 1%l

The Tables are printed in clear, bold type, on tinted paper, sheets 25 X 16
inches. They may be used by candle-light without injuring the eye-
sight. Each sheet is complete in itself, and embraces all that is wanted
in connection with Base or Slope designated, whether on level or side-
hill cross section.

Per sheet, 25 cents ; bound 10 0ne YOIIMG. vvvuvrererrereesorecnennsn.. $8 60

. FIELD BOOKS.

1491.—Level Books, $4 50 per dozen.... .......ccceouuieensnenioneesess..@86h $ 40

1492.—Transit Books, 4 50 do ceens o .. do
1493.—Record Books, ¢ 50 do ....... eseesre. do
1494 —Cross Rection Books, 8 inches long by 7 inches wide, for Topography,

$10 00 per dOZeM c..evv.veiveescrastsiassocsessscsassiassronssss.€8Ch

BOUND PROFILE BOOKS.

These books are for field or ofice purposes, being printed on both sides of
s tongh thick paper, and bound in flexible covers, convenient for the
pocket. Each page will contain a profile of three thousand feet in length,
so that each folio will contain an average section of a road as usually laid

40

100
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out for construction, Railroad and other engineers will find them very
useful. BSize of book 93¢ by 5% inches. The rulings correspond to our
large profile plates A aud B.

.

No. . Price.
1495.—Plate A, 26 leaves imitation Turkey , With elastic band......... $3 56
1496.— « po e « “ “ N
1497.— « 100 .« o g .«
1498.— “ §0 ¢ Turkey morocco, turned edges, *
1499.— « 300 ¢ “ “ o
1500.—Plate B, 25 ¢ imitation Turkey 0, “
1501.— “« B0 . .« “« o
1502.— “ 100 ¢ « “ «
1503.— ¢ 80 ¢ Turkey morocco, turned edges,
1504.— « 100 ¢ “ “ “ ressseses 900
INK SLABS, SAUCERS AND WATER COLORS.
€3
| yrinn :
1611, 1618,
Ink Slabs.

For India Ink and Colors; containing 8 holes or cups and 1 slanting division.
1511.—M ring 23 X 1) inches, each........cceveveviiirnenaacnas cereeen.. $ 18
1512.— “ 83X X 3% “ y “ 25
1613.— L 4% X 2% “ 85
1614, — & 4K X8 o Ceetetttesectticannnecarearanenccsses. 40

Cabinet Nests, Water Glasses, and Paleiles.
Porcelain Saucers in nests; fitted on each other.
1515.—Containing 5 Saucers and a Cover, 2} inches in diameter, per nest..... 60
1516.— “ 5 “ « Q3 o« “ « 70
1617.— “ 5« “ 8 o« “ “ 80
1518._ “ 5 " “ s% g “ [ 1 w
1519.—Patent Ink Slab, 1% K 43 inches, with Cover, each.. 50
1520.— “ 2% X BY “« “« .. 60
1521.—Artist’s Water Glass, 23¢ inches in diameter, each......ccccciveecnicanee 15
1522.— ¢ C . 8K “ L P, . B
1528.— « “ 8y “ “ . . 8
1524 — “ [ ‘% “ o« cesscecnsene 45
1525.—China Palettes, oval or oblong, 4 inches, each .... veeseceeene. 2B
1526.— ¢ “ 5 e 30
1527.—  « " [ veee &
1528.— “ “ 7 “« oo 40
1529.— “ o, “ 8 B rreeenees wpessees B0
1530.— @ o ] LN .. 60
1531, — “ “ 10 L P
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WINSOR & NEWTON'S CAKE WATER COLORS.

‘Whole Cake.
No.

Attt

1535.—Whole Cake 25 cents..cceecvesuceeccccna.s

IN HALF OR WHOLE CAKES,

Half Cake.

Price
sessecsciencces. ... Half Cake § 13

1 Antwerp Blue ! 16 Flake White 31 Orange Chrome
2 Bistre 17 Gambcge 32 Payne’s Grey
8 Blue Black 18 Hooker’s Green, No.1 | 83 Prussian Blue
4 British JTok 19 Hooker’s Green, No. 2 | 34 Prussian Gireen
6 Bronze 20 Indian Red 35 Raw Sienna

6 Brown Ochre 21 Indigo 36 Raw Umber

7 Brown Pink 22 Italian Pink 387 Roman Ochre
8 Burnt Bienna 23 Ivory Black 88 S8ap Green

9 Burnt Umber
10 Chinese White
11 Chrome Yellow
12 Cologne Earth
18 Deep Chrome
14 Dragon’s Blood
15 Emersald Green

24 King's Yellow
25 Lamp Black
26 Light Red

27 Naples Yellow
28 Neutral Tint
29 New Blue

30 Olive Green

89 Terre Verte

40 Vandyke Brown
41 Venetian Red
42 Vermillion

43 Yellow Lake

44 Yellow Ochre

...... «esos . Half Caken

1536.—Whole Cakes, 45 cents each..... ceeeenes cevenaes o
45 Black Lead 50 Indian Yellow 55 Rubens’ Madder )
46 Brown Madder 51 Mars Yellow 66 Scarlet Lake
47 Cerulean Blue 62 Neutral Orange 57 Scarlet Vermillion
48 Constant White 53 Purple Lake 58 Sepia
49 Crimson Lake 54 Roman Sepia 59 Warm Sepia
1537.—Whole Cakes, 65 cents each......... fereteetiiienttesanainaan Half Cakes 83
60 Cobalt Blue | 61 Orange Vermillion . | 62 YViolet Carmine
1538.—Whole Cakes, 90 cents @8Chec...cceveveessersecssncsccenscess.. Half Cakes 45
63 Aureolin 69 French Blue (or | 74 Lemon Yellow
64 Burnt Carmine French Ultramarine) , 75 Pink Madder
65 Cadmiuin Yellow,Iale | 70 Gallstone 76 Pure Scarlet
66 Cadmium Yellow 71 Green Oxide Chro-| 77 Rose Madder
67 Cadmium Orange 72 Indian Purple (mium (or Madder Lake)
68 Carmine 73 Intense Blue 78 Viridian
1889.—Whole Cakes, $1.40 each............ B T «...Half Cakes 170
79 Field’s Orange Ver. 81 Mars Qrange 83 Smalt

80 Madder Carmine

1540.—Quarter Cake,......
85 Genuine Ultramarine.

82 Purple Madder

84 Ultramarine Ash
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WATER COLOR SLIDE-LID BOXES.
No. Price,
1541.—Color Boxes to hold 6 whole or half cakes....... Geteecensan, veessenes o S 40
1542.— “ « 12 ‘e “ o T
1543.— « “ 18 [T
1544, — . “« 2% “« “

WINSOR & NEWTON'S WATER COLOR LIQUIDS.

IN GLASS BOTTLES.

1545.—Carmine. ... ..o....... $ 60 | 1549.—FExtract of Ox Gall
. 60 1550.—Indisn Ink........

1547.—Prout’s Brown......... 60 1551.—Chinese White. .

15648.—Gold Ink.......cc.....e 50 15562.—Pure Gold in Bhells cees

1553.—Pure Gold in cakes, $2.50; in cups........ceeoeveeeecnianns cesene cooes 25
1554.—Liquid Sepia. ...cceet covir viiiaiiiann [ ceseneee cees B0

WINSOR & NEWTON'S FULL CAKE WATER COLOR BOXES,
FITTED.

$ 50
50
50
20

1567.— COMPLETE " BOX.

1555.—12 Cakes, polished Mahogany Lock and Drawer BoX............. PR $7 50
* 1566.—18 do do do .

1657.—12 do do Complete Box, ﬂtted. .
1558.—18 do do do do ..
1559.—24 do do do [ 1

Half Cake Water Color Boxes, fitled.

1560.—12 Cakes, polished Mahogany Lock and Drawer BOX....ccoeveesesssennne 6 be
1561.— 18 do do do

1562.—12 do do Completé Box, fitted,
1563.—18 do do do do
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CHINESE OR INDIAN INK.

This Ink is best adapted for shading, and is indispensable to Artists, for its
brilliancy of shade; it is also preferable to any other ink for tracing purposes.

FuLL S1zE.

.
167L

g
ol

B

1587.
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No.

15“‘_ . .“ “" ‘“ m
1567.—Round, gilt, “ . “ k(]
1568.—Square, black, gilt Figures “ (]
1569.—Oblong, “ . cesecesecscesensacessesces ¥ 150
1670.— ¢« giltfine............... cevececnns Ceveeees testesiicstassee. 150
15671.—8quare, black, gilt Figures (Winsor & Newton sbent) ciesecscsses 200

JAPANESE INK.

" 1573.—Full Size.

This Ink is best adapted for mechanical drawings, where lines lre frequently
washed, in applying brush tints. The lines drawn with this Ink, will re-
main clear and distinct, and will not be blurred or defaced by the brush.

1572.—Oblong, bhck with Figures, best small cake....... veeaseesas..per cake $1 00
1578.— ‘e “ Jarge “ iiieieeniiiiens sees 3 00
These Inks are imported for us from China and Japan,

BRUSHES.

[ (3 6. 8. 4.
1600 and 1601



208 W. & L. E. GURLEY, TROY, N. Y.
No.
1600.—Red Sable in Quiils

No. 1 2. 3, 4. 5. 6. 1

cach $ 40 30 26 20 18 15 12

10

1601.—Camel Hair in Quills, No. 1 to 8 (ine quality)...cce.ccevuues. .€ach b to 10 ofa

Full Size.

1604 and 1605,

1604.—Red Sable in Swan Quills
No. 0. 1 2 8. ' 5.
each$ 200 150 12 10 76 60
1605.—Camel Hair in Swan Quills
No. 0. 1 2. 8 ‘. 5.
‘each $ 60 4 85 80 20 16

-

Be
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No.
1610.—Red Sable in Albata, with handle .
No. 2. 4. 6. 8. 10. 12, 14. 186. 18. 20.
each$ 25 35 45 60 7 90 12 1% W 800

1618.—Camel Hair in Tin, with handle
+ - No. 1. 2. 8. 4 5.
esch § 10 10 10 12 12

s

350

209

1610.—Full 3.ze.

1615.—Full Bize.
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1620.—Ful) Bize.
1620.—Camel Hair 8ky or Wash Brush
. No. 0. 1. 2. 3.
each$ 25 30 85 40

N e ——-

1625.—Half Bize.
1623,—Camel Hair Wash Brushes in Tin, with 2 points, or double
sizes about equal to No. 1620
No. o 1. 2. 8.
each $ 45 80 60 k(1

1625.—Red Bable in Albata, with 2 points
No. 1. 2.
each$ 100 125

GILLOTT'S STEEL PENS.

No. Price.
1690.—Mapping, on CArdS. ... ... cieeeerressasssocssssnss srasscessscperdos. $ 76
1691.—Lithograph, on cardn o b %

1692. —thhognph(kowQuﬂl,onwd&.............. o o 60
1692}.-8uper fine long shoulder Crow Quill on cards.... ... .
1693.—Extra ¥Ine N0 808,..c000ereeve

““ 100
“ L
o« 7%
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QUILL PENS.
) THREE EIZES.
No. . . Price,
1698.=No. 1, por DOX 0f 2 d0Zuseeerurieeennneneiovosssnscncsnncnsonrssssnsenes $ 44
1699.—No. 2, “ . cteereecsceseseceneons 60
1700.—No. 8, L .

eeeseectcceiectaccttttitsecacanssatarssnants 7

LEAD PENCILS.

. . A, W. FABER'S. .
1701.—-Hen¢un,verybelt81beﬂnn No.4Bto6H....cooeevunnneenenses..dos. 1%
1702.— ¢ .“ Drawing, No. 180 8.cceiiiis covviniinnennenaes k(]
1703.—Black round, best, No1to 4............... “ 60
1704.—Hexagon, for Divider Points, No. 4. “« 100
1706.—Bound, =« “ “, «“ [

1708.—Artist Pencil with Siberian lead, Large.....ccceeeseccccccescsiess..ach
1707.— e “ “ Small.......
1708.—Leads for Artist Penolls, Siberian, 6 in box....
1709.— - -« best “ 1408.c.ciecceniancncncs,
These 1eads fit the new pencil holders in Alteneder and Swiss sets.
1710.—Hexagon carmine and blue pencﬂs Faber, extra large..............dos.
1711.—Round carmine, - ‘- ..

1712.— ¢  blue, teeseesesecerssnsassssresnsasansnsae

1718.— ¢  green, se0ssseansracas teteriestetsesiassnansanns conee b
1715.—One box, containing 7 Penoils, for Engineers, sliding ends to box.
1T16— & @ B % BBtOH...ceeeereuserseeanneeenns

(RN
338888 g3xs

17— “ 7 @ BBBtoHH.....cceerreeeonreeessssnsans
1718— ¢ “ 10 & BBBB toHHHH.....ccooonensrecscresss 100

DRAWING PENCILS.

Polygrades, Nos. 1, 2, 3, 4, 5.
Best quality, in stained Cedar.

1721, —Hexagon, red polished, gilt, extra fine......cee0vvecceeeees....perdos. $ 76
1722.—Round, black polislied, gilt, extra Aine...........ccc.ees vereaen, U 60
This grade we compare with the Imported Pencils known as Hexagon and Round Gilt,
1725.—~Red Chalk Pencils for marking stake......coeeveeseecsacecesss..per doz. 50
{128.— « In NP, cieriiiteiiiiincnssetnes soiieiiirastteaanann per 1b. 20
. {121,—French  Venetian Crayons, for marking stakes (superior quality) perdos. 60
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SPONGE RUBBER.

NOR OLEANING DRAWINGS.

No.

1781.—Sponge Rubber, medlmnmkes... ....................... .ee

178%.— Do o eee

1733 —Sponge Rubber (Glovo-cleuner) ......................... ITTTTTTTRO

INDIA RUBBER.

1738.—A. W, Faber’s First Quality, white, 13§ X1 inch....... sessesscccttch$ 6

1786.— Do do do 1K X1X “ .iiiiiecereenas . 8

1787.— Do do do 1 X 1% “ ..... 10

1738.— Do do do 2 XI¥X“ ...... “ 12

1789.— Do do do 2 X 13 ¢« thick.. “ 15

1740.— Do do do 2K X1¥“ ..... “ 20

1741.— Do do do 8 X2%“ ... o 40

1742.— Do do Black pure Gum, 1% X {3 inch ... . 8

1748 — Do do do 15 X 1% “ . ..... . 4 10

1744.— Do do do 1% X134 ¢ veennnnn . 16

1745.— Do do do 1% X 1% ¢ thick.. . 18

1746.— Do Improved Ink Braser, 13 X 1inch........cc0. “ [

1747.— Do Combined Ink and Pencil Eraser.... ....... “ 15

1748.— Do . do do do Mammoth.. e ® 25

1749.—Crystal Bubber, small size 05, 1arge BiZ6...ccceeeetcricrossacossasscsenes 10
STEEL ERASERS.

1750.—Rogers & Son’s Steel Blade, Cocoa Handle .v.ccvvaeu e sesractasse

1751.— « .« Bone “® e

1752.— “ “ Long Ivory Handle

1758.— o Knife Eraser, Ebony "

1754, .« “ Ivory “«

DRAWING BOARDS.

1758.—R. P. I, 14 X 10 inches...............
1756.—8uper Royal size, dovetailed ends
1757.—Double Elephant size, “
1769.—Framed Drawing Board, Mahogany, centre noﬁ Pine and removable,

17X 12inches coveeieeriiivicseannnes eetsstontnessasecstasansavasene 300
1760.— Do do do 27 X 19 inches...... .. 500
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MISCELLANEOUS.
No. - Prioe-
1775.~Best Foolscap PAPEr, POr TeAM . ..u.ies weveneerrenreeesssscsssssssseees $5 50
1776.—Best Letter Paper, “
1777.—Begt Commercial Note, *
1778.. —Snperlor Post Office Paper, buff tint, 19 X 24, per ream................
1780.—Specification Paper, extra fine Legal Cap, thick, per ream.............. 575

1781.—Flat Paper, smooth, extra, 16 X 21, pér ream.......... eeen

1782.— ¢ b “ 18X 28, eereeicestiesiasaciaas
1783.—8uperior White Envelopes, per thousmd ........ eessosscane ctenenenns . 400
1784.— ¢«  Buff " sesetesesnnisanse . 350
1785.—~ ¢«  Buff ‘“ “lega.l ” (hrge gize), per thousand... .. 8175
1786.—Arnold’s Writing Fluid, per quart.... .. ......ccceeeveecneens oue %
1787.—Maynard and Noyes’ Writing Ink, per quart............ aee k{3
1788.—Blue Ink, per bottle........c.e0vee. tseceesstatees.sessencassentcannsas 25

1789.—David’s Carmine, 2 ounce bol:tlea, with glass stoppers, per botﬂe. [ 50
1790.—Rubber Bands, % inch wide, 2 inches long, per grou $1 15, per doz ... 12

1791.— s Y st 214 L 140, <« .... 15
1792.— “ A 4 3 “ “ 165 « ... 20
1798.— s X L 8% b ”“ 200, <« ... 25
1794, ~ . K « 2 “« .« 2 25' .« ceee 25
1795.— “ b4 & 2. o o 250, « ... 30
1796.— “ ¥ o 3 “ “ 276, ¢ ... a5
1797.— “ % “ 8% “ “ 800,  .... 40
1798, — " ¥ “ assorted length 2 00,

1799, - “ ] ¢ 13¢ inches long for tickets, &c., per gross. 25

. All other sizes Rubber Bands furnished at proportional rates.
1800.~Mucilage, PEr CONe (3 0Z.)ceveeereeresseosssacssesssssssscsesorennneess 25
1801~ “ quart....veeecences veines Ceeesas tenessraiicsesasinesese 125
.Copying Books, Copying Ink and Presses, Blotting Paper, and all articles
of Stati Yy ded in Engi * ofices furnished at reasonable rates.
Envelopes, Letter and Note Heads, Cards, &c., printed and hthographed at
usual prices.

1802.—Timber 8cribes or Marking Irons, each........... teceresearessssasess, 128
1808.—Blow Pipes, Brass, plain..... eeestcteteseccitesntsesisrnenseons 50
1804.— " “  with bulb...... 5
1805.—Geological Hammers, each......... %5
lm—shdohiseu.bmhea long, each.......... 25
1807, —  « “ 0  eetseerecesrisanectetantsranaas . 8

1008—-0hamoh8hnn... 7%
Arkansas Oil Stones, 25¢. to $2 00.
Thermometers, all kinds and sizes, 40c. to $10 00.
Barometers (Aneroid and Mercurial.)

Hyad t for testing Spirits, A ia, Ether, Alkalien, Vinegar, Molaasea,
Salt Water, Urine. Milk, Oils, Boer, Park, &c.. 9c. {0 $2 00,
Twaddels, 1 to 5, &1 23 to §1 74,
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TURNING LATHE CHUCKS.

Horton Chucks.
1810.~ 4in. 6in. 9 in, 12 in, 16 in. 18 in,
each $26 00. 26 00. 34 00. 44 00. 52 00. 63 00,

Washburn & Whiton Chucks.
811.— 8in, 4in, 5in. 6in, 9in,
" each $12 00. 15 00. 16 00. 18 00. 26 00,

Oneida Community Chucks.
1812, — 8 inch. 6 inch.
each $11 00. ) 26 00,

Beach Patent Drill Chuck.
No. Price

1813, —No. 0. holds from 0 to }{ inch. Jewellers.........ccceeevvececcncescssses $8 00
1814.— <« 1. “ Oto){ ¢  diameter. .........ceeteecvrcrcreceeces. 800
1815.— ¢ 2. “ 0to 35 « “
1816.— ¢ 8. “ Oto 3§ « “
1817, — ¢ . ¢ feto% ¢ " testsistestteesitaieaenseansass 11 00
Morse Twist Drills supplied at Manufacturers! prices,
Stub’s Steel and Steel Wire.

RAIN GAUGE.
1820, —Smit} ian Rain Gauge, made entirely of brass. This gauge has been
* adopted by the Swmithsonian Institnte and U. 8. Patent Office, and is -
the most simple in its construction of any now in use. Itis furnished
with a graduated scale which reads to 10ths and 100ths of inches: also
& wooden cylinder to insert in the ground for the protection and ready
sdjustment of the instrument......cicoiveiiiiiiieasiecienrnssceeess $6 08

DEMONSTRATION LENSES.

1821,
1821.~Demonstration Lenses, 8 set of six; 13 inches diameter, showing the
forms of the various kinds of lenses, viz: Double-Convex, Double-

Coneave, Plano-O , Plano-C , Meni Convex, and Meniscus-Con-
— Cave, POr 80t cvecreiciniiannreteans setvetecttatansatatariiiianseses. $3 50




T

.1889.—Polyprlmn, making many heads out of one........cceeeviiiinans ceessee
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. COSMORAMA LENSES., °

No. Price.
1822.—Double or Plano-Convex Lens, 8 inches diameter, and either 80, 86, “@
or 72 inchos focus, @aCh.....cviiiieeiiictiiiiiians connenaronncencs §4 00
1823—Double or Plano-Convex Lens, 7 inches diameter, same foci as 1822, each §:00
1824.—Double or Plano-Convex Lens, 6 inches diameter, of either 24, 30, 86, 48,

or 72 inches focus, BRCH...cvvieee iviireerertieereentsrioctnirionanas 225
1825.—Double or Plano-Convex Lens, 5 inches diameter, of either 18, 20, 24,
86, 48 or 72 inches focus, @ACH. ... .cevererierieereeiaiciorenannceenias .17

1826.—Double or Plano-Convex Lens, 4 inches diameter, of either 12, 14, 16, 18,
20, 24, 80, 36, 48 or 72 inches focus, each........ccveeveeneencencnen... 198
1827.—Double or Plano-Convex Lens, 3 inches diameter, any focus sto 86 in-
1828.—Double or Plano-Convex Lens, 2 inches diameter, lnyfocunotoasin-
CheB, @8CH . v eeeiernternnnriorasitencnsetriiiiians ceeeeresaiiietanas 60
1829.—Double or Plano-Convex Lens, 1% inches diameter, any focus 5 to 48 in-

PRISMS.

1831.—8olid Flint Glass Prisms, smcheslong. each.... cesesersae
1832, — “" “ 4 .«
1833, — .« " 5 “ .«
183‘____ “ [ 6 .« “
!835___ " [ 7 [ .«
1836.— . 0 g 8 [ “ o
1837.—Metal Stand for Prisms, each $1.80t0..............

1838.—Prisms for Ster pes, 15 i q , per pair.,

-»

€ b bt
RI8gK8888

1840.—8et of two Prisms to illustrate the principle of the Achromatio Object

GIABB ... . ceeevennnannnciiennanesontsniisinsine sirenenns

©
8

ACHROMATIC OBJECT- GLASSES, -+
FOR SPY-GLASSES AND mucorm. :

Achromatic Lenses are formed by a combination of & Double-cdnwxlma
of crown glass, and a Plano-Concave lens of flint glass “The id\!lntwl! :
of alens formed in this manner are, freedom from spherieal ™, aberration .
or distortion, and the rays of light are not decomposed into the primary
colors, in other words, the light passes through the lens and sufféra no
change thereby.

1845.—Achromatic Object Glass, 13§ inches diameter, 18 to 30 inches fncul.... . 200

1846.— “ L 1% “ 18 to 80 “ 8 50
1847, — “ “ 2 “ 18 to 30 “ veeees 450
1848.— @ .. * . Extrafine, 3 inches diameter, 86 inches focus.. 7 00
1849, — . .« “ 2}‘ ‘« 4 ‘e . 900
1850.—~ « . .« 8 “ 48 “ . A 00
1851.— . o . 3% ‘“ 54 o .. B0 00
1862.-4\- « «“ [ 4 « 60 . .. "6 00
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STENCIL PLATES.
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STENCIL PLATES.

HEIGHT OF LETTERS, Xin, ¥in, ¥%in, % in. % in. 1in,
1900,—Alphabet.........cee0tieieeereeeea | 20012001225 12251225245

Single letters, or words. ..per letter 8 8 9 9 9 10
190L—Alphabet...cccoiieeiiinnnniiiininn e 225(225(280 (280|280 250
Single letters, or words. ..per let&r 9 9 10 10 w 1
1902.—Alphabet.....cceeeectnccnieccninnns 2252852385260 260
Single letters, or words. . .per letter,| 10 10 10 1 11
1908.—Alphabet......oeanieeeciacencenee...| 22512251280 (280|230| 2350
: Single letters, or words. ..per letter 9 9 10 10 10 11
Fligures.
Bet of figures to match any of above styles of letters, the same price as a
dozen letters.
No. Price.
1910, —North point, full 8126, .cccieeeeeciecereerccsessccrcccnssccscsnsecnncees $ 50
1911,— “* ‘e %
1912.— “ “ 50
1920.—Dasher, 13 inches long.....covevvunnnn. 15
192L— «  1x% L D
(3 cents per inch for each additional inch.)
1925.—Ornamental Corner... 7
1926.— ¢ # rvareresies e k(]
Stencil Brushes, two 8izes.......ccco0vennnn 123

‘We furnish to parties who order, 1 doz. numbers or letters, a stencxl brush
of each size, without extra charge.

These Stencil Plates will be found very useful to the nrchitect engineer, or
surveyor, especiallv where words are repeated many times, as, Plan,
Name of Railroad, Ground Plan, Elevations,; Section, Profile, Draw-
ing, No, —, etc.

Usk INDIAN INK, THIOK, YOR MARKING.
AXY WORD OR WORDS, AND LARGER LETTERS, CUT TO ORDXR.







W. & L. E. GURLEY’S

BOOK CIRCULAR,
1878.

Architecture, Bridges, Civil Engineering,
Surveying, Construction, Strength
of Materials, Geology, Mining,
Pocket Books, Tables, \
Instruments, etc.

*,* Nore.—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 all Books when the price is sent to us in advance.

Orders for over $10.00, will be sent by express, “ 0. 0. D.;” but for smaller
sums parties will please remit the necessary amount with their order.

Write all letters legibly, give your post-office, counl:y and State, md be sure
to sign your letter before mailing.

We are not responsible for 1083 of: goods sént by T

Should any other works ot Hndrea topics’ bedeal:ed..m will furnish them’

npubmen’pﬂees.

TROY, N. Y.:
PUBLISHED BY W. & L. E. GURLEY.



ARCHITECTURE, CARPENTRY AND BUILDING.

ABERDEEN, Earl of. Grecian Architecture. (Weale’s series.),...... PURT ]
ALLEN. un.l Architecture; being a Complete Description of Farm-Houses,
Cottages, and Out.-Buudlugs By L. F. Allen. 12mo.....
ALLEN. Cottage Building. By C. B. Allen. (Weale’s series
ARMSTRONG. Chimneys for 8, Flre-Placeu. and Steam-Boile;
R. Armstrong, C.E. 1vol. 12M0..ccceeivavenrnenieniceseas
AUDSLEY, W. & G. Cottage, Lodge and’ Vilia. Wit
Drawings.........cc00euieesae tieessssesece evecsnas
Supplement, Itllhu Vilhu ‘French style $3.00 ad¢

ARCHITECTURE. Orders of. (Weale's series.).. 60
" Styles of. (Weale’s series.). £0
4 Principles of Design., (Weale’ s sori 80
L. Treatise.on Architect including the Arts of C
+» Buil , Stone Mnsom-y Arch Carpentry, Roof Joinery, and Strength ot
Materia) s .4to. Tustrated....,...........ccovenen eeee eseeens seieesias 12 50

BLACKBURNE. Rural and Suburban "Architecture; ng a series of Designs
for Subyrban and Rural Villas. Edited by E. L. Blackburne, and other
eminent architects. 1 vol. 4to, half morocco. London, 1869............ 18 60
BLENKARN. Practical S8pecifications of Works executed in Architecture, &
By J. Blenkarn. 1 vol. 8vo. London, 1865 . .
BOWLER. Chapel and Church Archit
By Rev. G, Bowler. Folio, illustrated........
BROOKS. Erection of Dwelling Houses, with 8 Q
Materials, &c. 27 plates. By 8. H. Brooks. (Weale’s senes ) 100
o Modern Architecture; being a series of Designs for Street Eleva-
tions, Shop Fronts, Buildings adapted for Towns, with Specifi-
cations, &o. By 8. H. Brooks. 1 vol. quarto. London,..... . 21 00
“ New Designs for Chimney Pieces, with Elevations, Sections, Pro-
ﬂl:[‘,-e?;i and Plans, By 8. H. B parts, royal 4to.
BULLOCK'S Budlmenh of Architecture and ding.
“ American Cottage Builder. 76 mgnvlngs.... ™
BURN. Practical Ventilation. 1 vol. 12mo. Edinburgh,
s Building, Construction, Stone, Brick, and Slace work.
6mo,.ccneen... seesensee
“ Timber and Iron 'work. Manchester. 16mo.
BURNELL. Rudimentary Treatise on Limes, Cement rtars,
Mastics, Plastering, &c. By Geo. R. Burnell, th edition, with Ap-
dices. (Weale's series.).. tesseciaean as
and BACKUS' Cobhge ‘and Farm Architecture.
CROFF’'S Designs for Front Entrance Doors. G. B, Croff. 22 ph
MOroCCO ClOth . ... ovuuveeestsaiersesrasosasiocesssecsssossaescasnsesnasa 500
GS and MILLEB'S Arch!tectnre inoluding Deslgns for Street Fronts,
Suburban Houses, and Cottages, and with a great variety of details. With
over 133? Ei!.ustmﬁons. 1 vol. large 4to 10
Architectural
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DICTIONARY of Terms, used by Builders, Architects, &c. (Weale's series.). 2 00
DOBSON. Brick and Tile Making. By E. Dobson. New edition, revised by

Robert Mallet. London, 1868. (Weale’s series.)............... 120
. Founrc}am)mn and Concrete Works. By E. Dobson. (Weale's
L o ceneaen 60
L The Art of Buﬂdmg By E. Dobson. (Weale s series. ) ..... . 60
. Masonry and Stone Cutti By E. D (Weale’s series.).... 1 00
DOWNING. Cothge Residences, By A. J. Downing. 8vo,cloth........... 6 00
‘4 Hints to Persons about Building in the Country. By A. b
Downing, New York, 1868.........c0c000ueenne 200
o Architecture of Country Houses ByA.J. Downing 8vo, cloth 6 00
. " A Treatise on Land ing and Rural Architecture, by
the late A.J. Downing, with Supplement by H. W, Bargent.
1 vol. thick 8vo, cloth. Finely illustrated....... tecseesss.. 6080
GILLMORE. Practical Treatise on Limes, Hydraulic Oemenu, ‘and Mortars.
By Gen'l Q. A. Gillmore. 1 vol. 8vo....... eesessess....Cloth 4 00
. A Practical Treatise on Coignét Béton and other Artificial Stones.
By Q. A. Gillmore, Maj -Gen. U. 8. A. 8vo. With numerous
plates. New York, 1871.. ..c.eceecrsccoconcs..
L B.egg‘rt on Strength of the Building Sto
%’Muamted, cloth.,
GOTHIC Stone Work. With plates...........
HATFIELD. The Ameri House-Carp By B.'G. Hatflel
edition, 8vo. New York, 1869.......cc0cvvvieronenrennaniuennas ...Cloth 3 50
HOLLEY'S8 Country Seats, containing Designs for Cothges, Villas, Mansions,
Railway Stations, &c. 1vol.4to...........ccovevenininas ceveseenanan 500

HOOD. A Practical Treatise on Warming Buildings by Hot Wn.ter, Steam, and
Hot Air, on Ventilation, and the various methods of distributing Artificial
Heat. By Charles Hood, F.R.8. 1 vol. 8vo. London, 1869.........Cloth & 26
LEEDS. Lectures on Ventilation. By Lewis W. Ieeda. New York, 1868.
1 VOL BVO. . ouiutiisierarunineeserassssssestosesossesassesssssasnssonnsns 260
LEUCHERS. How to Build and Ventilate Hot-Houses. By P. B. Leuchers.
Tlustrated. 1vol, 12M0...cceeeseeeresessecaaranacossssassssenses vesee.. 180
LOTH'S Practical Stair-Builder. A Compleﬁe Treatise on the Art of Building
Stairs and Hand-rails, Illustrated with 80 original plates. 1 vol. large 4to. 10 00
LOUDON’S Cyclopedia of Cottage, Farm and Villa Architecture and Furni-
ture. 92,000 engravings., 1 vol. 4to........ o 9 50
RANKEN. Strains in Trusses. New York, 1878.. 250
REID. A Practical Treatise on the Manufacture of Portiand Cement, to which
is u.dded a tnm;lahon of M. A. Lipourtz’s work &ia:nbing nn;v;
d in G

of manuf;
W. F. Reid. 1 vol. 8vo. London 1868
“ A practical Treatise on Concrete, and How to Make it. ith Obser-
vations on the Use of Cements, Limes, and Mortars. By Henry
Reid, C.E. 1 vol. l‘zmo. clot"rhf Idm;don, 1869(.w.a a serion. 1 gg

. BINBON and TREDGOLD’S Carpentry and Joinery. o’s e8.).....
fo “ Cu'pentry lnd Joinery. Illustrative plates to preceding 1 80

- B'IAW. Spect f Tile drawn from existing authorities. By
Henry Shaw, 1 vol. #to. Plates colored. London, 1858...cc0000000.0..0 18 00

7 80
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SHAW’S Civil Architecture; being a complete Theoretical and Practical
System of Building, oonhlnlng the Fundamental Principles of the Arf.

By Edward Shaw. To which is added a T ise on Gothic Archit.
&c,, by T. W, Silloway and Geo. M. Harding, Architects. Illustrated by
102 plntes, engnved on copper. 1 vol 4t0. Philadelphisa, 1870........... 10 00
SLOAN’'S m g 40 Designs for Villas, Cot-
“ City md snburb-n Architectu Containing Designs for Publio
Edifices, Private Resid and M tile Buildings.......... 15 00
SMITH. Acoustics of Public Buildings. (Weale’s series.)........ccccveveeee 60 °

“ Parks and Pleasure Grounds; or, Practical Notes on Country Resi
dences, Villas, Publio Pn'h 'and Gardens. By C.H.J. Smlu:
1vol I2MI0.cceoneenoreiienonina cnsonannnes cesenee

TOMLINSON. Warming and Ventilation.” (Wel.ln 8 series.)..

TBEDGOLD'S cu-pentery (Weale’s series.) ............
Plates for ditto. (Weale's series.)...

VAUX'E Villas and Cottages, With nearly 500 en .

VITRUVIUS. Architecture. With plates

WALKER. Useful Hints on Ventilation. xphmtory ot ita lelding prin-

ciples, and ed to facilitate their application to all kinds of Buildings.
By W. Walker, eer. 13mo. Manchester, 18560................Cloth 50

. Beautifying Country Homes : & Hand-book of Landscape
Gardening. Illustrated by plans of places already improved. By J.
Weidenmann. 1 vol. 4to. New York, 1870..........ccciiiiennreoninn... 15
WHEELER. Bural Homes, or S8ketches of Houses suited to American Country
Life, with original Plans, Designs, &c. By Gernlse ‘Wheeler.
1vol. 12mo. New York, 1868..... Ceeneeereneeeeriaaaaas Cloth 1 50
. Homes for the People in S8uburb llld Country, the Villa, the
Mansion, and the Cottage, adapted to American Climate and .
Wants. By Gervaise Wheelar, Architect. Revised edition.,

1 vol. 12mo. New York, 1868.....c.c..c0000eiiuieas..0.Cloth 200
WOODWABD'S Country Houses., 13MO0.....ccovervirevurienseasossoneares 100
Cottage and Farm Houses. With 178 original Deaigmund
Plans oflow-priced Cottages and Farm-Houses. ........... 100
. National A very complete work. Fully iilustrated.
lvol.lto ........ tetsreectsescssassee cesetencaieiesee TB0
“ Rural Church Architecture; taini 18Denlgnsbydiﬂem-
ent Architects. .. ...........coeeicosesensiiiinrttnnasiaans 4 00
“ Suburban and Country Houses. " With" '70 Deelgna md Plans,

snd numerous exawmples of the French or Chateau Roof.... 100
YOUNG MECHANIC, The. Practical ntry, with Directions for all kinds :
of Tools, Turning in Wood and Metal. Illustrated. Small 4to. Cloth 176

ASTRONOMY. Price
ASTRONOMY Main, (Wealo’s BOrIE8.) .. ..ueenernrennernerensrseesncesnees $ 60
CHAUVENET'S Astronomy. University Ed. 2 vols.......... cesenes 7T 00

DENNISON, Astronomy without Mathematics. By Edmund Beckett Den-
nison, LL.D., Q.C., F. R. A.8. From the 4th London edition. Edited,
with corrections an2 not.es. by Pliny E. Chase, A. M. 12mo...

GUILLEMIN. The Heavens

GUMMERE’S A8tronomy.....cooeoeeeeeseccnsesnes cesecsevess

LOOMIS’S Practical Astronomy. An introduction to Practical A.shonomy,
with a collection of Astronomical Tables. This work furnishes a descrip-
tion of the instruments required in the outfit of an observatory, as also
the methods of employing them, and the computations growing out of
their use, It treats particularly of the Transit Instrument and of Gradu-
ated Circles ; of the method of determining time, latitude, and longitude,
with the oompuhtion of eclip and occultati The work is designed
for the use of amateur observers, practical surveyers, and engineers. 8vo,
479 pages, Sheep 6Xtrf,...ccoeoecesercsccccscesnisreossesccecssssascaness 3 00
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PROCTOR.. Hall-Hours with the Stars. A plain and' easy guide to the
knowledge of the oconstellations, showing in twelve maps the position of
the principal star groups night after night throughout the year, with in-
troduction and separate explanation of each map. True for every year.

ByRichArdA.Procm,B"A.,F.R.A.B. Demy 4to............. Ceeveees 200
RAY'S Elements of Astronomy.............. ceetinancne . « 32
STEEL. Fm:.rteenWoeksinAamnomy cectsescsessesirsesns . 15

. YOUNG'S Nautical Astronomy. J.R. Yanng (Wenle A uries.) . . 80

“ Navigation Tables. 60

BRIDGES, ROOFS, &e.
Price.
ARCHES, Piers, Buttresses, ¢ Bland.!” eale’s lerles)..........f..... ..... .$ 60
BAKEB S Long- spnn Railway Bridges. ndon........ <« 3200
BASHFORTH. . A Practical Treatise on the Construction of Oblique Brldgeu,
iv{lth splnl ‘and eqnmbntod courses. With 13 plates. By # Bashforth,
seetececesee0cettttetnttotancnnnnn 01 4 50
BARLOW Obll?ue Brldges 1vol 4to........... «e....Paper 150
BOLL) Practical Treatise on the Construction of Iron nghway Bridges;

wlt.h a short essay n&n the Application of the Principles of the Lever to
. a ready Analysls of the Strains upon the more customary form of Beams
and Trusses. By A. P. Boller, A. M., C. E. Illustrated. 8vo............
BUCK. A Practical and Theoretical Essay on Obll%ue Bridges. By G.W.
Buck, C. E. 24 edition. Corrected by W. H. Barlow. 1 vol. 8vo...Cloth 6 00
CAMPIN. Construction of Iron ROOf8....ce..coeeteecstootietieiesseransens 200
CHANUTE. The Kansas City Bridge, with an t of the Regir onhe
Missouri River, and a deacl;ifp on ‘of the Methods for Founding in that
River. By O’Chanut Chief E: and George Morison, Assistant
Engineer. Illr “rated. New York, 1870. 480.........c....cunn.... Cloth 6 00
OLARKE. Desoript cn of the Iron Railway Bridge across the Mlsxiuippi
River at Quincy, Illinois, By Thomas Curtis Clarke, Chief Engineer.
Illustrated with numerous plans. 1 vol. 4to. New York, 1869............ 7 50
CULLUM’S System of Military Bridges in the United Sh.tea and Europe.

1 VOl 8V0..ceeeerrnnne . cescressesscsasns ceeeee 8 80
DEMPSEY, G.D. mmdBrldges,lnthducu. “Folio.rannnne . Bewed 3 50
“ Iron Applied to Railway Structures, comprising an abstract of

resul of experiment.s conduoted under the authority of the
C d to inquire into the application of
Iron tao Railway Structures, with practical notes and illustrated
%htu and descriptions of some of the principal Railway
ridges. By G. D. Dempsey, C.E. 1 vol. 4to, with plates.
London, 1850, .....c0vueecnesccasssssosraseracnanes ...Paper 1
. Tubular and Iron Girder Bridges, includlng the Britannia and
Conway Bridges. By G. D. Dempsey. (Weale's series).......
DOWLING. Irou Work. Practical Formul® and Rules for finding the Strl(n
and Breaking Weight of Wrought Iron Bridges. By C. H. Dowling, C. E.
1vol 16mM0..ceosvevccoans “ee ceeeenes
m's Bridge Construction. wm: pnoﬂoal Tlustrati 8v
Mmqhgry Bridges, including Designs for Trestleand Truss Bridges. 8vo.
EENBIOI’B Skeleton Structures. In their application to steel and Iron
Bridges, with folding plates........ceeoectstiiessnnssesinnanns
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JRON BRIDGES. (Weale’s series)
IRON ROOFS. (Weale's series)..
MERRILL'S Iron Truss Bri es

most prominent Truss Bri 1
BOBINBON TREDGOLD and PB.ICE'S Roofs for Public and Private Build-
(WeRle’S BOrieB). ..coeresteeseeruuienenerisuesenesconneasosasnsanes 60
BOElg ING’S Long and Short Span B.lllmy Brldges. ‘With 16 fine copper-
hesoanians J T T T T T, 00

SHREVE, 8. H., L M. G E.. Strength of Bridges and Roofs. 3846 pl.ges, )

89 cuts. 8vo, tinted...... 5 00
‘WHIPPLE'S Br{dge Building. € 00
‘WOOD, De Volson, Treatise o

and Roofs. 1vVol 8VO.....cceeeennene 3 00

CHEMISTRY.

ATTFIELD. Chemistry, General, Medical, and Pharmaceutical, .By J. A

fleld, F. C. 8. 1vol. 12mO......c0000.rnaeaasccssasccrccns aanes ...Clo t.h $2 75
BOOTH and MORFIT. Encyclopedi.l of Chemiat.ry. Practical and Theoretical. 5 0o

Royal 8v0..c.ceeeniivienicannss . ‘
CHURCH. The IAbomtory Guide, ‘s Manual of Practical Chemistry ‘for Col-

leges and Schools, especially arranged for Agricultural Students. By A. H.

Church, M. A. 1 vol. 12mo. London, 1870...... cesesecance eeseces.Cloth 275

Ditt0, 1872, . cueueseeruecasaassossssssose casacosssnssansessssssanssen 3 50
DE EONINCE & DIETZ. Manual of Chemical Amlyn!s and Amying

‘Edited by Rob. Mallet. 1 vol. 12mo........... cessenciees 380
FOWNES, Prof. Chemistry, for use of Farmers. (Weale‘s seriee. 60

MOTT'S Chemists’ Manual. ~ A Practical Treatise on Chemistry &S,mliutlve
and Quantitative Analysis), Stoichlometry, Blowpipe Analysis, Mineral-
:);gy 88aying Pharmaceutical Preparations, Human Secretions Specific
Gray vities, We{ght.s and Mesasu.res etc., etc., ‘etc. By Henry A. Mo Jlt'h. .00

ll D. e ooososetsssssresstsecsessssssssrases O

MUSPRATT. Dr. 8. 8hemlstry applled to Arts and Manufactures. Ilus-
trated with upwards of 1,000 engravings on wood. London. Complete.

2 VOIS, 8v0, hAlf RUSBIA .. vv.vuvrnereiies vaurecnenissonnssnsocsonsoane . 2400

PEPPER. The Boy’s Play-Book of Science, including the varions Mmipu]u-
tions and Arrangements of Chemical and Philosophical Ap; tus re-

uired for Scientific Experiments. New edition, illustrated. l 0. Cloth 2 00
CHON'S Chemical Physics. Introduction to Chemical Ph ics; de-
Fned for the Use of Academies, Colleges, and High Schools, Instrated
h numerous engravings, and cont.uin{ng [ ous experiments, with
directions for preparing them. By Thomas les chon,i{ A,
President of Trinity College, Hartford. New Edl Revised and en-
13 Crown 8vo.....coeeveenncninacnns cersesssesteessinscns «es..Cloth

ROSCOE. Lessons in Elementary Chemist London. 12mo....ceeaeenns

REGNAULT. Elements of Chem! try ByM. V. Regnault. Translated from
t.he French JT' Forrest Betton, M. D., and edned with Notes, by James

Booth, Melter and Reflner U. 8. Mlnt. and Wm. L. Faber, Metallurgist

nnd Mlning En neer IHustrated by nearly 700 wood engravings, Com-
lxﬁnearly 8. In two volumes, 8VO.. .. cotninnae ....Cloth
First 'Pdnci es of Chemistry. m Siliiman, 1%mo......

Firat Princ ples of Physlcs or Na Philosophy. By Benj.

8illiman. 8vo ......... teressenteatracnas

STEELE. Fourteen Weeks in Chemistry...c.ceevies conenneiieivnenrense

‘WELLS, DAVID A. Principles and Applications of Chemistry, for the Use
ofSchools Academies and Colleges........ N

YOUMANS, E. L. Class-Book of Chemistry. i8mo. ‘New edition...... . .

H
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. CONSTRUCTIONS, STRENGTH OF MATERIALS, ETC.

ABELL’S Machinery Construction and Working. (Weale's Series.) .. ........ 360
o Plates to the above. 4to. (Weale’s Series.)......co..o.vvvuiiineen
BAKER'S Strength of Beams, Columns, and Arches, in Cast or Wrought Iron
or 8teel. London. 12mMO .. ..i.cieiaervirinttieiiiaieian.canaan
o Railway Engineering ; or, Field-Work Prepa.mtory to the Construc-
tion of Railways. 1 vol. 8vo. ? T, BaKer.....oeeeviins veens oo
BARBA on the Use of 8teel. The Use of Steel in Construction. Methode of
Working, Applying, and Testing Plates and Bars. { J. Barba, Chlef
t

Naval Constructor. Translated from the French, with a Prelhce,
L. Holley, P. B. 12mo, Illustrated.......c.co.vveeneeecneecescnnns C¥o 150
BARI_OW oun the BStrength of Materials, New edition, enh.rged. 1 vol.
............................................ Cloth 9 00
BLAND 8 Arches, Piers and Bum'esses (Weale’s series.).. eveen 60
BURGOYNE'S Bund-muklug and Macadamized Roads. (Welle s series, ). 60
BURNELL'S Limes, Cements, and Mortars, (Weale’s series.).. 60

DOBSON’S Foundatious and C te Works, (\'Veale's serles.).. . [
“ Masonry and Stone Cutting. (Weale's series.)........ 1 00
“ Art of Building. (Wea.leaeeries)... eeeestectaees setttasnanaias 60 -
EASTON'S Horse Railways ; their Locati truction, and Manag t. 200
.FAIBBAI.BN S Application of Cast and Wrought Iron for Building Purposes. 2 00
Fourth English edxtlon 8vo. London. b E 1 {1 A Cloth 8 00
FENWICK'S Mech of Cc i ding theories of Strength of
Materials for Roofs, Arches, and S8uspension Bridges. London. 8vo.. 6 00

FRANCIS. Ou the Strength of Cast Iron I'illars. With Tables for the use of
Engineers, Architects, and Builders, By J. B. ancis, Civil Engineer. 1

vol. 8v0. New YOrk, 1865....cc00uuiuuiiees cocioncecasrnsnsonsans. Cloth 2 00

GILLESPIE’S Roads and Railroads ; " their Imca.tion, Construction, and Im-
provement. Revised..... ....cc.ouiuen eetce seecsesieemeeencsnsacns,t . 250
GILMOBE'B Limes, Cements, and Mortars........ . ... 400
JERVIS' Railway Construction and M t ceenne. oo 200

MAHAN, (Prof. D. H.) Fortifications and Btone-l‘ ttin y D ve G

try applied to the Drawing of. 1 vol. 8vo. Plates..... «s....Cloth 1850
“ An Elementary Course of Civil Engineering. 1 vol. 8vo. Plates..... 5 00

. Mechanical Principles of Eugineering and Architecture. By H.
Mosely. Edited with Additiouns, by Prot L. H. Mahan. 1 vol. 8vo.. § 00

o Advnueed Guard, Outpost, and Det t Bervice. 1 vol. 18mo.
..................... T T PRI TTI I R X .

- “ Fleld Forhﬂca!.ion A "Trestise on, with ous ill

Enlarged. 1 vol 8V0.....ccvieunveciiiiinane.iunn. cevecnes Clot.h 3 50

" Pemnent Fortificatio: ‘A Treatise on, with plates. 1 volume,

OLVER. '.l‘lbles fo! s on Railways, Road
other Public Wonks By J. 8. Olvet. 12mo. London, 1870., .
RAILWAY Construction, Stevenson’s (Weale’s series.)....co..cceeeeninns.s .
B8TONEY. The Theory ‘of Strains in Girders and siwiiar utructures
observations on the application of Theory to Practice, tables of strength
of materials, &c. By B. B. Stoney, M. A. New edition, complete, 1 vol.. 12 50
TATE’S Strength of Materials as applied, to Tubular Bridges, rought and
Cast-Iron Beams, etc. LODAON. 8VO0..... .evevveernvecrnnreeesosanaces 2"
VOSE, Geo. L. Hand-book of Railroad (‘onstruction, with plans, mups, &e.
edition. ' he most complete hand-book of railway construction yet
ublished. bee advertisemeut at end of Manual..... ...........cc.000e
‘WEYRAUCH on Iron and 8teel Constructions. Strength and Calculation of
Dimensions of Iron and Steel (,onstrucliom\. with reference to the Iatest
gerlments By J. J. Weyrauch, D., Prof Foly 8
tuttgart. 12mo. With four foldi plates . ......cooiciininnn..t Cloth 1 00
WOOD DE VOLSON. Resistance of Materials, and an lppendix on the Pre-
servation of Timber, by Prof. De Volson Wood, University of Michigan.
This book contains tho theory of the strength of materials, with chapters
on tension compression. Theories of flexure and rapture from tranverse
stress, shearing stress, tranverse strength, torsion effects of long-contin.
ued strains and shocks, and the limits of safe loading for mechaniocal
structures, 1 vol. 12mo. 248 pp............ veesssssascsessassss...Cloth 800
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DRAWING.

ARMENGAUD, AMOROUX. and JOHNSON. A Complete Course of Mechanical
lustrated. . .. 81

Engineerinu aud Architectnral Drawing., Fally ill

APPLETON'S Cyclopedia of Drawing. . ..

BECKER'’S Letter Bouk aud Or
and Finished Alphabets. ..............

CHURCH. Elements of Descriptive Geometry, with its Applications to Spher-
ical Projections, S8hades, and S8hadows, Perspective and Isometric Projec-
tions. By Albert E. Church,LL.D. 1 vol. 8vou, cloth, and satlas of plates, 4to.
Text Book at West Point Mll Academy, and R )} Polytechnic Inst.

COPLEY. A Setof Alghnbets of all the Various Hands of Modern Use, with
Examples in each Style; also, the Mechanical and Analytical Construction
of Letters, Figures, and Titles. Drawn and arranged by Frederick 8.
Copley. 1 vol. oblong, New York, 1870.......c00ccereannenncciranannnns

DAVIES. Treatise on S8hades and 8hadows, and Linear Perspective. 1 vol. 8vo,

ENGINEERING Drawing. eale’s series.) Limp, $149.............. Cl

ENTHOFFER. Maunal of Topography and Text Book of Topographical Draw-
ing. By J. Eothoffer, U.8. Coast Survey. 1vol. 8vo, with atlas. N.X., 1870.

ESSER. Draughtsinan’s Alphabeta. .. ceeiaeons

KEAM. A Hand-Book of Map aning. By P. Keam, '1'voi. mﬂlqmﬂo
Philadelphia, 1869 ........cc...0

MAHAN. Industrial Drawing; comprinlng the Dencﬂptm'u and Uses of Draw-

inglnstmments &ec. ByD H. Mahan. 1 vol. 8vo........ Cloth
" D P G try, as lied to the Drawing of Fortifications
and Bume—cm.ﬂng. For use of the Cadets of the U. 8. Military
Academy. By D. H. Mahan. 1 vol. 8vo, plates, cloth

MAXTON. Engineering Drawing. London, 1871..(Weale’r series.).

McLEES. Alphabets and Fancy Letters, Text-book for Engineers and Bign
Painters. By A. McLees, Bank Note Engraver.............cc...eo0euoneee

MINIFIE'S Mechanical anlng. including an Introduction to Isometrical

Drawing, and an Essay on Linear Perspectivo and SBhadows.

Finely illustrated. 1Vol 8V0.......coccuiiiiiiiiniinnnerenns

“ Geometrical Drawing—an abridgment of tho above. New edition,

LY T
PERSPECTIVE. (We;le's series.).........

RUSKIN. ts of P ve; ar for the use of Schools. By

John Ruskin. Tlustrated. 12M0..............eeeenreneennenne

“ Elements of Drawing; in three letters to Beginners. By John

Ruskin, Illustrated. 12mo...... eeneereennaareeerinenaanaae

SMITH'S Topographical Drawing. 1vol.8vo. Plates........cccevvievnann.

VOSE. An Elementa Course of Geometrical Drawing. Containing Prob-
lems on the Rij ine and Circle, Conic Sections and other Curves; the
Projection, Sec lon. and Intersection of Solids; the Development of ‘Sur-
lhfeo and Isometric Penpecuve By Geo. L. Vose One vol fol., (8

ates, eeveesansiannes .

Higher Linear Perspective.......
“ General Problems of Bhades and Shado
“ El ts of Machi Constructi and Drawing, or ine
Drawing. By 8. Edward Warren, C.E. 1 vol. 8vo, with vol. of
lates. New YOrk, 1870....c0evueieerreeccccnnecncccnnnn seores
WILLIAMS and PACKARD'S Ornamental Letter Book......... -
WOODWARD'S Alphabets.........cceeeuecrccscccconceses veeerssseess0ich,
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ELECTRICITY, TELEGRAPHY, ETC.

Price.

AIRY, G. B. A Treatise on Magneti desi d for the use of students in
the University. Illustrated. 12mo. London, 1870........ ...Cloth $8 00
BREWSTER, 8ir David. Treatise on Magnetism. 1 vol. 12mo.. 160

CLARK (Latimer) and Sabine (Robert). Electric Tables and Formulwm for the
uee of Telegraph Inspectors and Opera‘u)rs. Illustrated. 12mo. Lon-

LT Y . TR T T ROy Cloth & 00
CULLEY. Hand-book of Practical Telegmphy. By R. B, Culley. 7th edition
eniarged. Londom, 1877. 1 VOL BVO...cu..uovne . ieiiiaisnnnses Cloth 8 00

DESCHANEL'S (A. P.) Elementary Treatise on Natural Philosophy, Electrici-
ty, and Magnetism, illustrated by 241 engravings on wood and one colored
plate. 8vo. Londom, 1872.........ccciieiiiiriiiiies seeenns veenes th 6 50
FARRER (J.) and Lovering (J.) Elements of Electricity, Magnetism, and Elec-
tro-Dynamics, by John Farrer, LL. D., and the first part of a New Course
of Physics, by Joseph Lovering. 8vo. Plates. Boston, 1842.. .Boards 2 00
HALL (Thomas Wright). New Theory of Galvanism. The Electrothermology
of Chemistry, Electricity, and Heat Phases of the same Principle. Illus-
trated. 12mo. Edinburgh, 1872.........c0iieuiierienaisareananes Oloth 1 76
HARRIS. A Treatise on Frictional Electrxcity, in Theory and Practice. By
8ir William S8now Harris, F. R. 8. Lenden, 1867 1 vol Bvo. .. 700
“ ‘Magnetism: being a Conci E- ition of the G 1 Pri
of Magnetical Science, &c. 12mo. (Weale’s series.). ... ....Cloth 225
“ Rudimentary Electrioity; showing the General Principles of Elec-
trical Science, and the purposes to which it has been ap-
plied. 8ixth edition, with.additions. 12mo flex. (Weale’s
Cloth

series.)
HIGH'WON (E.) History of Electric Telegraph..........

PRTT T T 1 00
JECKEN. Treatise on Light, Color, Electricity, and M ti Bv Johana
F Jecken, M. D. Translated by H. D. Jecken. 8vo. London,
....................................................... Cloth 2 50
LAB.DNEB (D.) On Heat, Electricity, Magnetism, and Galvanism. 1 vol.
12m0. 250 CUtB. ... it iteiiiiiiiiintannaeansoes caane Cesernenns [T TN 160
LARRABEE (Cha.s ) Cxpher YLetter and Telegraphlc Codo 12mo..........00 100
McGREGOR (W. on M: El ity, a.nd Practical - .
net:sm, by W Oregor. (Weale’s Beries.)....ocvevieencersoencennaannns 60

(W. Electricity and Magnetism, 1 vol. 8vo...............Cloth 2 50
MOBSE} F B.) History of Telegraphy and Telegraphic Apparatus
ses. BV0. i teiiiiiiiiiitiiiiiteattiet ettt ataesiieiaans Cloth 2 00
NEWNHAM (W.) Human Magnetism ; its claims to dmpassionate inquiry.,
Being an attempt to show the utilities of its application for the relief of

human suffering. 12mo. New York, 1846...........000viueininnnn. Cloth 1 00
POPE. The Modern Practicéof the Electric Tele{mph By F, L. Pope. Nh )

‘edition, revised and enlarged. 8vo. New York, 1871......c00uunn. .. 2 00
PRESCOTT. RElectrioit, 1% and the Electdc Telegraph. By Geo. B Prescott.

1vol., illustrated. New York, 1877.........cccvvvennrernnnsns 500
TELEPEONE The. An Account or the Phenomena of Electricity net-

ism, and Sou.nd a8 involved in its Action, with Directions or nm in;
a Speaklng Telephone. By Prof. E. A. Dolbear. Iliustrated. 1 smuﬁ
wol, Boston, cesesteetiiisiiatannns Y TN weee W
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GEOLOGY, MINING, AND METALLURGY.

BARSTOW. Sulphurets; what they are; how concentrated; how assayed;

and how worked; with a Chapter on the Blow-pipe Assay of Minerals, By

Wm. Barstow, M. D. 1 vol. 12mo. S8an Francisco, 1867......... +so.Oloth $1 25
BAUERMAN. Metallurgy of Iron. Containing Outlines of the History of Iron

Manufacture, Analysis of Iron Ores, etc 12mo (Weale's series.)....Cloth 1 80
BLAKE. The Production of the Precious Metals; or Statistical Notices of the

Principal Gold and Silver Producing Regions of the World. With a chap-

ter upon the Unification of Gold and Silver Coinage. By Wm. P. Blake,

Commissioner from the State of California to the Paris Exposition of

1867. One volume, 8VO........ceeiuiieonennines sonniinnranens Cloth extra 2 00
BUDGE. The Practical Miner’s Gulde' with a Treatise on the Art and Prac-

tice of Assaying Silver, Copper, Lead and Tin. By J. Budge. London,

1866, 1 vol. 8vo.. Cloth
BYRNE. The Practical tal worker's Ass
COAL apd Coal Mining. By W. W, Smythe.
COAL MINING, (Weale’s series). . T
CROOKES, A Practical Treatise on Metallu

man edition of Prof. Kerl’s Metallurgy.

Rohrig. Xn three vols. thick 8vo...........co0eetnieieiiviiiiiiiiniinnn..

Separately. Vol. 1. Lead, 8ilver, Zinc, Cndmimn Tin, Mercury. Bismuth,

Antimony, Nickel, Arsenic, Gold, Platinum, and Sulphu.r. eecessscssceesss 10

Vol. 2. Copper and Iron............... cececsess.casnns . 1

Vol, 8. Steel, Fuel, and SBupplement. ......co000000 ™
DADDOW and BANNAN. Coal, Iron, and Oil; or, the Practical Miner. A

Plain and Popular Work on our Mines and Mineral Resources, and a Text-

Book or Guide to their Economical Development. With numerous Maps

and Engravings. By 8. H. Daddow and Benj. Bannan, 1 vol. 8vo...Cloth 7 50
DAr{A'S Manual of Geology, treating especially of American Geological His-

600 en,
1 vol. 8vo..

L7032 T 7 ) 5 00
¢« Manual of Minenlogy. lncluding Observations on Mines, the Reduc-
tion of Ores, ete.....ccvuvvvrnnnnnnns

«  Text-Book of Geology.. .

# A BSystem of Mineralogy. Descriptive Mine comprising the

‘ most recent Discoveries, by Prof, J. D. Da.nn. Aided by Prof. Geo.
J. Brush. 5th edition. Ilustrated. 1 vol. 8vo. N. Y., 1868 ..Cloth 10 00

¢ -On Rocks. (Weale’s BErieB)........covveeeeaseneseecrennarosassasons 80
FAYRBAIRN. Iron: its History, Properties, and Pr of Manufacture.... % 50
TRON and Copper. Cook and Rohrig’s, Treatise on. 1 vol. 8vo........Cloth 10 00
IRON and Heat. (Weale’s 8eries)......c.uceveiiiienriinsnrsneeseennseseennss 100
KERL. A Practical Treatise on Metallurgy, adapted from the Iast German

cdition of Kerl’s Metallurgy. By William Crookes, F. R. 8., and Ernst
Rolrig. 3 vols. 8vo., Each........c.cvcvevenriininennnaness wvves...Cloth 10 00
LANBORN Dr.R.H. Metallurgy of Copper. Smeltings, &c. (Weale’s series), . 80
Metallurgy of Silver and Lead. Illustrated. (Weale’ nserles) 80
LYELL, Slr. Chas. Principles of Geology; or, tho Modern Changes of the
Earth and its Inhabitants considered as illustrative of Geolozy: By S8ir
Chas. Lyell, Bart. Tenth and entirely revised edition. 2 vols. London,
L eereressees..Cloth 16 00
. ElementsofGeology BVO.ieter eiieininnnsnnananenoens 3 50
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LYELL, 8ir Chas. A Manual of Elementary Geology, o'r, the A.ncient Chan-
ges of the Earth and its Inhabit by G gical Monu-
ments. 5th edition. Greatly enlnrged u.nd Illustrated with 750 wood-
cuts.8vo., Boston, 1855. ... .cuieiriiniiiriiiiiiiiiiiirniiircnnnnas Cloth

MANUAL of Mining '.l‘ools, by Wm. Morgans, (Wenle s Series)
Plates to the above, 235 Engravings. 4to. (Weale's Series)

MATHER, James. The Coal es, Their Dangers and M
Plates, 8vo. London, 1853....

‘e The Coal Mines, ir Dangers and means of Safety, with
the Report of the Bouth Bhields Commitfee appointed
to investigate the of accidents in Coal Mines,
with plans and appendix, etc., written and compiled by
by James Mather, Esq., London, 1868.........cc0000ee.

METALLURGY and Manufacture of Iron. 1 vol. 8vo., 435 pages, plates.Cloth

METALLURGY of Iron. (Weale’s series) veeess..Cloth

MDI[NG and Quarrying. (Weale’sseries)....ccoveueeeeiecnrnnnns setane

VERMAN. Practical Mineralogy, Assaying and Mining, so. 12mo.........
“ A Treatise on Metallurgy; Comprising Mining and General and
Particular Metallurgical Operations. 372 wood engravings. 8vo.

PEPPER'S Play Book of Memla including Narratives of Visits to Coal, Lead,
Covver, and Tm MiNeB. .ovcvrersaneresosreasonssrsssenssnsssssansnnnns

SILVERSMITH'’S Hand- book for Miners, Metallurgists and Assayers, with
dehﬂsol’Amerlmanninng ..... eeserecsersinesrittsatstanesicsas

STEEL. Fourteen weeks in GOOlOZY.. ..oueteeueeererececrorscesnsreessnsans

TAYLOR, R. C. Statistica of Coal; includin Mmeul Bituminous Subahnces
employed in Arts and Manufactures; with their Geographical, Geological,
and Commercial Distribution and Amount of Production and Consump--
;ionlmax the American Continent. 2d edition. Revised by 8. 8. Haldeman.

vol. 8vo.....eu..un cveseresrsassacnsrenss .

VON COTTA’S Ore De

WBI'GHT. Wm. Oil Regions or Pennsylvn .....

HYDRAULIC ENGINEERING.

BOURNS. The Principles and Practice of Engineering, Trigonometrical,
Subterraneous and Marine Surveying. With an Appendix, By Charles
Bourns. 8d edition. London, 1867. 1vol.8vo..ecueuinnn e ....cloth $2 50

BOX. Practical Hydraulics; a series of rules and tables for the use of- -engin-
eers, &c. By Thomas Box. 2nd edition. Loudon, 1870. 1 volume.
12mo... ceces

BURNELL a 1d Swindel
BErIeB.) uveeericccearecaciananens ceseevecnsee

DEMPSEY. Dninlng Districts and (Weale’s se:

Dninage and Sewerage of Towns and Buuding

- e
R 888

13
oo

3
€8 ¥ 8 83888

=W D o

os.) ..

FANNING. A Practical Treatise on Water Supply Ebgineering: relating to
the Hvdrolo , Hydrodynamics, and Practical Construction of Water-
Works in North America. With numerous tables and illustrations.

t.{i t',l‘mg‘nnnmg, C.E. 1vol 8vo. 620 pages, 180 illustrations. Fine
of . Lecssenvesusanecese sobsacsse

FRANCIS’ Lowe Hydnml ic Experlments on Hydmuho Motors, flow of water
in weirs, etc. 1 vol. 4to.. cmsessesiensceesesees

FRENCH'S Principles, Proceas. lul\ eﬂ'ects ot Draining Lnnds. erbeseseeans

FRISI. Rivers and Torrents, and a treatise on Navigable Canals and Rivers
that carry sand and mud. By P, Frisl. (Weale’s series.)...ccecccevaans

GLYNN'S Water Power as applied to Mills. (Weale’s series.).

HEWSON’S Embanking, Rivers, Levees, eto. .. . .

HUGHES' Waterworks for Cities and Towns. We:le (] series.). ..........

KIRKWOOD. Report on the Filtration of River Waters for the nupply of

Cities, as practiced in Europe, made to the Board of Water
Commissioners of the city of 8t. Louis. By James P. Kirk-
wood, C. E. Published by permission of the Board. Illus.
4to. New York, 1869............ esreessssss..Cloth 15 00

L Collection of Reports and Opinions of chemists in regard to the
use of Lead Pipes for Service Pipes in the distribution of

waters for the supply of cities. By J. P. Kirkwood, C. E. 1

- vol, 8v0, New York, 1869....¢0.c00vvevvrsvnrsnrsessCloth

O »-5;' o
8388

28 8




280 W. & L. E. GURLEY’8 LIST OF BOOKS.

KEREPP. The Sewage Question; being a general review of all the systems and
methods hitherto employed in various countries for draining cities and
utilizing sewage, with a description of Liernur’s System, ctc. By Fred.

Chas, Krepp. London, 1887, 1vol. 8 V0............. ......Cloth 6 28

LEFFEL. The Construction of Mill Dams. eMprlslm; algo the Buildin
of Race and Reservoir Embankments and H Gates, the Meusuremels
of Streams, Gauging of Water Supply, etc. With numerous full-page
F1IUBLrALIONS + o cvevanneiieaseienauseetonreenacoroeternsennne sonannn 380

'HRAMKE. Description of the New York Croton Aqueduct, in En, llsh
Germnn, and French. By T. Schramke. With 20 plates. 1 volume,

.................................................. Boards & 00
STEVENSON‘B Canal ‘and River Engineerlng 2d edition. Tiustrations and
MAp8, BVO......coit toeerinesnnnernnaniesonncess Cloth 6 00
s The Design and Construction of Harbors. By Thos. 8teven-
WART. Irdh in. . votlﬁgv% New Edltion...d.b.. PR X )
8TE crigation for 'arm, and Orchard. mnry
Stewart, C. Eplvol. illustrated. kewYori1 By ...... 150

TREDGOLD’S Tracts on kydnulics, containing Smeaton’a experimental pa—

pers on the power of water to turn mills, &c., &c., Venturi’s experiments

on the motion of fluids, and Dr. Young’s summary of practical hydraulics.
Plates, Royal 8vo, BOREAB. «ev vy neverenrnencennnsmnnenss Reduced to 8 80
WIGGINS. Embauklnglnndafromtheﬂe;.(Wenleaaeﬂu.) essssesoes 80

MACHINERY AND MECHANICS.

ABBEL. C. D. Machinery Construction. (Weale's scries
Machinery. Plntes
APPLETON'S Dicti y of M

BAKEB. T. Mechnnlsm, Tools, and Mnclunery
Steam Engine. (Weale’s series.)......
BOUBNE, JOHN. A Catechism of the Steam Eng

with Ilustrations. 12mo......c.cvveenvieinnncas
“ L Hand-Book of the Steam Engine. Conshtutmgnkey to
the ¢ Catechism of the Steam Engine.” Illustrated with

67 woodcuta. 1 vol. 12mo Cloth 2 00
“ o American Edition. Appleton cessene . 17
Byrne. Handbook for the Artizan, M d Engi :
Grinding and Sharpening of Cuttlng Tools, ive Prx Lapid
Work, Gem and Glass Engraving, Varnishing and Lackering, Appnntua.
Materials, and Processes for Grinding and Polishing, &c. By Oliver
Byrne. Illustrated by 185 wood engravings. 1 vol. 8v0......cccvvveieees 8500

CLARK. A Manual of Rules, Tnbles and Data for Mechanical Engineers,
based on the most recent investigations. By Daniel Kinnear Clark,
Member of the Institution of Civil En ineers, author of * Railway Ma-
chinery,” * Exhibited Machinery of " ete. Ilustrated with numerous
diagrams. A complete book of reference for mechanical engiveers. Just
published, in one large octavo volume, 1,012 pages. Illuetrated....Cloth 7 50

Half morocco 10 00

COLBURN, Locomotive Engineering, and the Mechanism of Railways. By
Zerah Colburn. 2 vols., cloth, Lond on, 18Te..eivennvnnennisnnnes 16 00

DEMPSEY. A Rudimentar: é "Treatise on the Locomotive Engine in all its

phases, By Q. Drysdale Dempsey, C. E. 2d edition. (Weale's
series ).
strated. .

FORNEY,M. N Cat.ec Loco hed in weekly
parts for firet nine months of 1874, Contains Questions and Answers
on Theoretical and Practical l(anagemem. of the Locomotive. Illustrated

with 250 w té, and rep rincipal classes of Engines used in
GLYNN, J. Cranes aud Machinery for Heavy (Wealeslerl 40

HUGH]B American Miller and Mulwﬁght’: Assistant. By Wm. Oarﬁer
Hughes, A new edition., In one volume, 12m0...cceeveeecescscacsceeae 1 80
MARTIN, BSorew-Cutting Tables for the use of Mechanical Engineers, show-
ing the proper arrangement of Wheels for cutting the threads of screws of
eny required pitch. By W.A. Martin, Engineer. Royal 8vo, oblong. Cloth,
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MOSELEY. The Mechanical Principles of Enginee and Architecture. By
Henry Moseley, M.A., F.R.8. 2d American, from 2d London edition, with
;gélétlons By D. H. Mnlnn LL.D., U.8.M.A. 1 vol. 8vo, cloth. New York,

OVEB)II;\N Bt Meclmmcs, tor ‘the Millwr ight, Mnchinist ' Civil Engineer, and
B T T O S .

PALLETTE. The Miller, Millwright, and Engmeer (] Guide

POWER in Motion. (Weale’s 8eries.)..c...ovueunuaens sesssone

RANKINE'S Machinery and Millworks. 2d ed. revised.....

“ Machinery and Millworks, applied Mechanics........coouvueee..

ROPER STEPHEN. Modeling, Constructi and M
Engine Boilers...........coieviriieiiiiiiiainese veniaan

ROPER. Handbook of the Locomotive Engine. 8vo, 324 pp..

STEAM Boilers. (Weale's Beries.).. ...ocoveceecncecnca..,

STEAM ENGINE. (Weale’s series.).. eeseesecssee

TEMPLE1TON’S Young Millwright's and ‘Miiler’s G‘u.lda

TOMLINSON, Chas. Mechanics. (Weale's series.)..

WEISBACH. Mechanics of Engineering. By Dr. Juli
Translated from the Fourth German edition, by E. B. Coxe, A.

tical Mechanics. Third edition revised. New York, 1872

WIN].‘ON. J. G. Workshop practice. (Weale’s series.)....... ceee

MATHEMATICS.

BAEKER. Mensuration. (g&'eslessenes) ..............................
BOILLAU. A New and Complete 8et of Traverse Tubles, showing the dlﬂeb
ences of latitudes and the departures to every minute of the quadrant,
aud to five places of decimals, &c., &c. By Capt. J. T. Boillau. 1 vol. 8vo,
NeW OAION. . ee e v enrnerencerumeonoeronresssresonnssnsesasasansons Cloth.
BOWDITCH. Useful Tables from Bowditch’s Practical Nuvignbor A new
edition, with additional Tables, Bureau of Navigation, Navy Department.
‘Washington, 1868. 1 vol. 8vo, half MOrocCo....ocuvuveverreeereinnnnnena,
BRUHNS. A new Manual of Logarithms, seven places of Decimals, edited by
Dr. Bruhns. Stereotype edition. 1 vol. 8vo, Leipzig 1870. Half morocco
CHAUVENET’S Geometry..... JE
I Trigonometry.
CKUBCH A. E. Elements of
“ Analytical Geometry. .
DAVHE Mathematical Dictionary. By Chas. Dav.
“ Prac. Math. and Mensuration.........ccceeeieennnceas
“ Mathiematical Tables
o Metric System.......cccc0vuiaennes
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HANN. Examples of Integral Calcul By J. Hann, (Weale’s series.).
L Geometry. By J. Hann, (Weale's series.) Revised
¢ - Plane Trigonometry. By J. Hann. (Weale’'s serfes.

L Spherical Trigonometry. By J. Hanu., (Weale’s series.)..cccecveees

LAW. Yables of Logarithms; with Tables of Natural 8ines, Cosines, snd
Tangents. By H.law. (Weale's series.).......... PERTTPPIN ceeensnennnn . 100

PABRKER. Quadrature of the Circle. Containing d trati of the
errors of Geometers in finding the }Pproxlmutmns in Use; and including
Lectures on Polar Magnetism and Existence of Projectlle Forces in
Nature. By John A. Parker. 1vol. 8V0........cvvnuesssnciseasse..,Cloth 2 58

ROBINSON’S New G try and Tri try. Insheep 8v0.......ee... 226

WARREN, Descriptive Geometry, By E. 8. Warren. 8v0.......oeeesce00ees 400
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POCKET-BOOKS, TABLES, &e.

Price.
BURT’S Key for S8olar Compass,........ooo0eeeense eheesrerscenaterancananans $2 60
BYRNE'S Pocket-Book for road and Civil Engineers ..... erecetsecsnrsiene 178

CLEVENGER, 8. V. A Treatise on the method of Government Surveying as
prescribed by the United States Congress, and Commissioner of the Gen-
eral Land Office. With complete Mathematical, Astronomical and Prac-

N tical Instructions, for ﬂxe use of Uuited States Surveyors in the field, and

tudents who C in tho business of Public Land Sur-
veying. By S8hobal V. Cleveuger, "U.8. Deputy Surveyor, 1874,
pocket form, gilt @dge......cvevieirireniiiiiieinnnes secensa ceeressseane .

OROSS’ Engineer’s Field Book.....veeuunn.

GRISWOLD’S Pocket Compl.nion for the Field. .

HASLETT'S Engi *s and Mechanic’s Pocket-Book. .

HASWELL'S Engmeer's and Mecbanic’s Pocket-Book.

HENCK'’S Field Book for Civil Engineers ......... .

MOLESWORTH'S Pocket-Book of Formuls for Englneers. Revised .

NYSTROM'S Pocket-Book of Mechanics and Engineering. Revised.........

TABLES AND FORMULAE useful in Surveying, Geodesy and Practical As-
tronomy, belng No. 12 Profcesional Papers of the corps of Engireers of
T the U, B AIINY. . .eveiteiiiii s+ aeeeaaas ceeenvane

SCRIB‘IER 8 Pocket Table Book. Tenth ed., revised.................. .

Engineer’s and Mechanic's Compnnion 18th ed., revised. . ...

SHUNK. A Practical Treatise on Railway Curves, and Location, for Young

Engineers. By W. F. Bhunk .........ocoiiiiiiiiiiiies e ciaeaea,
LETON'S8 Millwright's and Engineer’s Compunon ........
TRAUTWINE'S Excavations and Eml ments ..

PPYCTCY P TCIUTOTey
28888388
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Railro .
Civil Engineer's Pocket Book of Mensuration, onometry,
Surveying l_‘,v(lrmxhcs, drostutlca Strength o Materials,

Masonry, ncl les of Wooden and Iron Root and Brldge
Trusses, ridges and Oulverts Trestles, Pillars,
Buspension Brldges, )ams, Ral ”l‘umoubs"l‘nmmg
Platforms, Water Stations, Cost of Enrl:hwork Founda-
tions, Retaining Walls, otc., etc., @tC.e..civeniieeereacaanes

SURVEYING AND ENGINEERING.

See also Pocket-Books, Tables, d&c.
Price.
ANDREWS® Treatise on Agricultural Englneerlng Ilustrated. (Weale’ SSI 20
series.).........

BAKER'S Land and neering Snrveyln (Wea)e‘s ‘series.). 80
“ Railway Engineering; or, Field Work preparatory to

tion of Railways: containing the original and most ap) roved

methods of La: in Out Railway Curves, and of Setting Out the

- ‘Widths of the and Embankments, etc. ; a General Table

for the Calcunlation of%snhworks, of Rnilway()uttin ge, etc., with

two Auxiliary Tables ; aleo, Tunnelling, and Investigation of the

Formuh for the Superelevntion of the Exterior Rail in Curves.
By T, Baker, C. E. Second ed. 1 vol 8vo, cloth. Iilustrated.. 3 50

BALCH. General Classifieation of Railway Rights, Realtics and Personal-

ties, &c , &c. (See Advertisement in back of Manual.) By George T.
Balch, C. E. In one volume folio, 200 pages ....... veesnns 500
BURR. Instruction in Practical Burveying. opognplnul Flan Dra

and Sketching Ground without Instruments. 4th edition. By Geo D.
Burr., 1 V0L 12M0...cteeteeeenn, ciosos orssossasessncoosssssaceses Cloth 3 00

DAVIES. Elements of Surveying and Levelling. By Charles Davies. Revised
edition. 1%mo, sheep. New York, 1870.......... ..
DEMPSEY, G. D. The Practical Railway Enginee!
C.E. 4th edition, revised. 1 vol. 4%0.........cc.....
FENWICK'S Subterraneous Surveying. (Weale's series.). ..
FROME. Outline of the Method of Conducting a Trigonome , for
the Formation of Geographical and Topographical Maps and Plans. By
Col. Frome, Royal Engineers. 1 vol. 8vo. 4th editien. London, 1873.

-+ Surveving &C. . ... .
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GILLESPIE'S Manual of the Principles and Practice of Road-Making.
'W. M. Gillespie. 1 vol. 12mo, cloth. 10th edition, enlarged.. ... ng. ..?..2 50
GILLMORE (Gen. Q. A.) Practical Treatise on the Construction of Roads,
Streets, and Pavements. By Q. A. Gillmore, Lt-Col. U. 8, Corps of Engin-
eers, Brevet Major-Gen, U, 8. Army. With 70 illustrations. 12 mo. cloth. 2 00

GUMMERE'S SUIVEYING veuuvuetrerueensiessoeescesecssenmssccancosnsonsos 2 00
HAUPT. A Manualof E Specifications and cantrncts desi
Text-book and Worl ot Reference for all who may be en %efn n the
Theory or Practice of Engineering. By Lewis M. Haupt, of Civil

Engineering, Towne Scientific Sci ool etc., University of Pennsylvania,

0, cloth., Illmstrated....c.cov ioiviiiileniiieiinieeeennonananen 300
HAWE'S System of Rectangular Burve, g, employed in subdividing the
Public Lands of the United States; being a Manual of U. 8. Government

Burveying. 1 Vol 8VO.......cocceeetreeseoensssneriiisssssescessasesennnes 3 00
JEFFERS. Treatise on Nautical Surveying. By Capt. W. N. Jeﬂ‘ers. U.8.N.
8vo, cloth, illustrated. New York, 1871......cccceevieirirannes vessses.. B OO

LAW and BURNELL’S Civil Engiueerlng. (Weale’s series.). ....coeeeey oone, 180
MAHAN. An Elementary Course of Civil Engineering. By D. H. Mahan. 8vo.
Cloth, Revised by De Vol180n WOOA. .cceveserersssrecessesssascsss,aveoes 5 00
MURRAY. Manual of IAndSurveymg O X .
PLANE TABLE, and its use in Topographical SBurveying. ¥From the papers of
Coast Survey Illustrated. 1 vol. 8vo........ PP P vee.. 200
RANKINE'S Manual of Civil Engineering..... cossesscsssnencrsnns 6 50
ROBINSON'’S New Surveying and Navigation, With use of Instmxmenbt,
cssential Elements of Trigonometry, Mensuration, and the necessary
Tables, for Schools, Colleges, and Practical Surveyors. Edited by Oren
Root, A, M., of Hamilton College. In sheep. 8vo, 498 pages....... 22
SIMMS. A Treatise on the Principles and Practice of Levelling. By F. W.
- 8imnms, C.E, b5th edition, revised. With Law on Curves, 8vo,
cloth, New York, 1870......0c0vueeeencecricssacacroansansasanns 2 50
“ Practical Tunnelling. By F, W. SImms. C.E. 8d editlon Revised
by W. Davis Haskoll, C.E. 1 vol. 8vo... Cloth 32 00
STEPHENSON. The Science of Railway Construc for the use of Engi-

neers, by 8ir M. Stephenson, &c. (Welle 8 series.)....... 60
o Civil Pngineering of North America. By David Stev mmn.
(Weale’s 8eries.)...cveueerereneeracnsannisonaas
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wide a rauge of topics a8 possible, all of the highest character. Price 50 Cents
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9.—STEAM BOILER EXPLOSIONS. By Zerar COLBURN.

3.-—PRACTICAL DESIGNING OF RETAINING WALLS. By
ARTHUR Jacos, A. B. With Illustrations.
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E. Bexveg, C. E. With Illustrations.

5.—VENTILATION OF BUILDINGS. By W. F. Burree. With
Illustrations.

6.—ON THE DESIGNING AND CONSTRUCTION OF STORAGE
RESERVOIRS. By ArtaHUR JacoB. With Illustrations.

%7 .—SURCHARGED AND DIFFERENT FORMS OF RETAINING
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Artificial Fuels as compared with Coal. By 4. Wormarp, C. E

10.—COMPOUND ENGINES. Translated from the French of A.
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11.—THEORY OF ARCHES. By Prof. W. Autax, of the Washing-
ton and Lee College. Illustrated.
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17.—WATER AND WATERBR SUPPLY. By Prof. W. H. CorrFIELD,
M. A., of the University College, Liondon.

18.—SEWERAGE AND SEWAGE UTILIZATION. By Prof. W.
H. CorrFrerp, M. A., of the University College, London.

19.—STRENGTH OF BEAMS UNDER TRANSVERSE LOADS.
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2(0.—BRIDGE AND TUNNEL CENTRES. By Jomx B. MoMas-
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.2].—SAFETY-VALVES. By Ricmazp A. Bumy, C. E. With Illus-

trations.
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VAN NOSTRAND'S SCIENCE SERIES.

It is the intention of the Publisher of this Series to issue them at
intervals of about a month., They will be put up in a uniform, neat,
and attractive form, 18me, fancy boards, The subjects will be of an
eminently scientific character, and embrace as wide a range of topics
as possible, all of the highest character.

Price, 50 cents each.

22,—HIGH MASONRY DAMS. By Joax B. MoMasrers, C.E.
With Illustrations.

23.—~THE FATIGUE OF METALS under Repeated Strains, with
various Tables of Results of Experiments. From the German
of Prof. Lupwie¢ SPANGENBERG. With a Preface by 8. H.
SHREVE, A.M. With Illustrations.

24.—A PRACTICAL TREATISE ON THE TEETH OF WHEELS,

with the Theory of the Use of Robinson’s Odontograph. By

8. W. RoBINsoN, Prof. of Mechanical Engineering, Illinois
Industrial Umversxty

25.—THEORY AND CALCULATIONS OF CONTINUOUS
BRIDGES. By MANSFIELD MERRIMAN, C.E. With Illus-
trations.

26.—PRACTICAL TREATISE ON THE PROPERTIES OF CON—
TINUOUS BRIDGES. By CHARLES BENDER, C.E.

27.—ON BOILER INCRUSTATION AND CORROSION. ByJ F.
Rowan.

28,—ON TRANSMISSION OF POWER BY WIRE ROPE By
ALBERT W. STAHL.

29, —INJECTORS : THEIR THEORY AND USE. Translated from
the French of M. LEON POUCHET.

30.—TERRESTRIAL MAGNETISM AND THE MAGNETISM OF
IRON SHIPS. By Prof. FATRMAN ROGERS.

31.—THE SANITARY CONDITION OF DWELLING HOUSES IN
TOWN AND COUNTRY. By GEORGE E. WARING, JR.

32.,—CABLE-MAKING FOR SUSPENSION BRIDGES AS EXEM-
PLIFIED IN THE EAST RIVER BRIDGE. By WILHELM
HILDENBRAND, C.E. With Illustrations.

33.—~MECHANICS OF VENTILATION. By GEORGE W. RAFTER,
Civil Engineer.

34.—FOUNDATIONS. By Prof. JuLES GAUDARD, C.E. Translated
from the French, by L. F. VErRNON HArCOURT, M.I.C. E.

35.—THE ANEROID, AND HOW TO USE IT. Compxlod by
Prof. GEORGE W. PLYMPTON. Illustrated.

‘36.—MATTER AND MOTION. By J. CLERK MAXWELL.
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THE RENSSELAER POLYTECHNICO INSTITUTE.

COURSE OF S8STUDY.

The Course of Study in Civil Engineering, set forth in the following
rogramme, is & new and much improved one, differing from that
Kitherbo given in the Institute, by including Metallurgy and Free-hand
Drawing, with ial extensions of Chemistry, Physics, Geology, Nat-
ural History, and several of the Practical Subjects. Hereafter all regu-
lar members of the Institute will pursue this Course of Study, and the
Degree conferred will be that of Civil Engineer.

By the aid of these and other improvements which will be adopted,
it is believed that the Institute can furnish the student of Civil ]gngi-
neering with, facilities for the study of that subject much superior to
those now offered by any other institution in this country.

It should be stated, perhaps, that Civil Engineering is understood to
include Mechanical or Dynamical Engineering, as well as Road Engi-
neering, Hydraulic Engineering, Bridge Engineering, etc. By refer-
ence to the Pro e of the Course of Study, it will be seen that the
wants of the student of Mechanical Engineering have been antiocipated,
and as well provided for as could be possibly done.

The studies of the first three years of the course have for their object
the establishment of a broad and substantial basis of disciplinary cul-
ture—lite , Scientific, and artistic. The studiest€the fourth year
are essentially practical and technical.

The studies of the course are designed to secure to all who have d‘;}l
complied with the various requirements,-—-in other words, to its
uates—a Professional preparation, at once thorough and practical, for
the following specialties of Engineering practice :—

The location, construction, and superintendence of Public Works, as
Railways, Canals, Water Works, etc.; the design, construction, and
mavnagement of Mills, Iron Works, Steel Works, Chemical Works, and
Pneumatic Works ; the design and construction of Arch Bridges, Gir-
der Bridges, and Suspension Bridges ; the design. construction, and
use of Wind Motors, %Iydmulic Motors, Air Engines, and the various
kinds of Steam Engines ; the design, construction, and use of Machines
in general, and the determination of their efficiency ; the survey of Riv-
ers, Lakes, and Harbors, and the direction of their improvements’; the
determination of Latitude, Longitude, Time and the Meridian in Geo-
graphical Explorations, or for other purposes ; the selection and test
of terials used in Comstruction; the construction of the various
kinds of Geometrical and Topographical Drawing.

TERMS OF ADMISSION.
CaNDIDATES ¥OR ApMIssioN to Division D are thoroughly examined
in the following subjects :
Geography. .
English Grammer, including Spelling.
Arithmetic, as treated in the higher text-books.
Algebra, through Equations of the second Degree.
Plane Geometry, first five books of Davies' Legendre’s Geometr
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THE RENSSELAER POLYTECHNIT 1NSTITUTE.

These examinations are partly oral and partly written, including both
the demonstration of principles and the working of examples.

ApvancEp StanpINgG.—Candidates for advanced standing are exame
ined in the preparatory studies, and also in the previous studies of the
Division which they propose to enter.

AGge.—No one can be admitted to Division D, till he has completed
his sixteenth year, nor to an advanced standing without & correspond-
ing increase of age.

TestiMoN1ALS. —Satisfactory testimonials of good moral character are
in all cases reguired ; and those who are admitted from Colleges or
other Scientific Schools, must present certificates of dismission in good
standing.

Young gentlemen desiring to attend the exercises in particular de-
partments, without becoming candidates for De, are allowed to do
so, provided they have the requisite preparation for the study of the
subject selected. .

EXPENSES.

Institute Fees.—In the general course, the fees for instruction, use of
astronomical and field instruments, use of consumable materials, chem-
icals, etc., are $100 for each semi-annual session ; and in the partial
course, they are in the same proportion for the time of study. These
Fees must be paid to the Treasurer in advance for each session. The
Graduation Fee, including the Diploma, is $18, and must be paid to
the Treasurer at least two weeks before the time of graduation. There
are no extra charges.

Living Expenses.—Members of the Institute find board and lodgings
with :e’;pectable private familiesin the city. The prices asked for suit-
able board and furnished lodgings vary, at the present time, from $6.00
to $10.00 per week. The total expense of board, furnished lodgi
laundry, fires, lights, etc., varies from about $300 to $500 for the
scholastic year.

Tas well known School of the Narurarn ScmNces and of Crvin Ex-
GINEERING has just opened for the years 1874-5 with very fine promise.

TrE ProressorsaIirs are well filled, and the incumbents of the differ-
ent chairs have entered upon the duties of their departments with
much zeal, and under very favorable auspices. The several Divisions
are filling up, and the Preparatory Department embraces a respectable
number of Students.

Young gentlemen in various parts of the United States and the Cana-
das, who contemplale taking a thorough course in the NaroraL Scien-
ces, and in the Higher thematics—and especially with a view to
Mmnng or Crvin ENGINEERING, would do well to apply for the New
Register of 1874, that they mefy know more of the character and terms
of the Institute, and have the CurrrcuLUM before them.

Application may be made to Cmarres Drowne, C. E., Director,
Wrurxam . Youna, Treasurer,

JAMES FORSYTH,
President of R. I, Institute.
Troy, June, 1876,

[




F. W. Lineln, Jr. & Co.

126 Commercial, corner Richmond Street,
BOSTON,
Agents for Gurley’s

ENGINEERING AND SURVEYING
INSTRUMENTS,

AND IMPORTERS OF

Mathematioal Instruments for Drawing, Surveying, and Civil
Engineering; Chesterman’s Steel and Jommon Measuring
Tapes, Ohains, Scales, Rules, Field Glasses, &o., &o.

Partioular attention paid to the Adjustment & Repairing of Instruments.

FRrepErIC W. LINCOLN, JR. CHaRrLES C. HUTCHINSON,

A TREATISE
ON THE

RESISTANCE OF MATERIALS,

. AND AN APPENDIX ON THE
PRESERVATION OF TIMBER,

By PROF. DEVOLSON WOOD,
University of Mickigan.
This book contains the theory of the Strength of Materials, with
Chapters on Tension Compression. Theories of Flexure and Rup-
ture from Tranverse Stress, Shearing Stress, Tranverse Strength,
Torsion Effects of Long-continued Strains and Shocks, and the Limita
of Safe Loading for Mechanical Structures.
Qne vol. 16mo., cloth, pp. 248. Price $2.50, post paid.

¥or 8ale by W. & L. E. GURLEY,
TROY, N. Y.



MANUAL OF LAND SURVEYING.

BY DAVID MURRAY, A.M., PH.D.,

Professor of Mathematics and Astromomy in Ruigers Collegr,

One Vol,, 12mo., $2.00.

[lustrated with full-page plates of Field Instruments and numerous
wood-cuts,

CONTENTS:

INTRODUCTION.

CHAPTER I.—Plane Trigonometry.

CHAP. 1I.—Measurement of Lines, Instruments, Methods, Ob
stacles.

CHAP, III.—Measurement of Angles, Description of Compass,
Transit and Theodolite, Uses and Adjustments.

CHAP, IV.—Inaccessible Distances, Problems of Heights and
Distances.

CaEAP. V.—Areas. How to Measure and Complete Land Areas.

CHAP. VI—Compass Surveying. Field Work. Notes and Com.
putations.

CHAP, VIIL—Variation of the Needle. How to Determine, Chart
and Table.

CHAP. VIII.—Transit Surveying. Field Work, Notes and Comr
putations,

CaAP. IX.—Laying Out and Dividing Land.

Crapr. X.—TU. 8. Public Land Surveying. Solar Compass.
CeAP. XI.—Plane Table Surveying.

CHAP. XIL -Leveling.

CrAP. XIII.—Subterranean Surveying.

THE VOLUME ALSO CONTAINS:
A Table of Logarithms of Numbers.
A Table of Logarithmic Sines, Tangents, etc.
A Table of Natural Sines, Tangents, etc.
A Table of Latitudes and Departures.

) For sale by W. & L. E. GURLEY,
TROY. N. Y.




VOSE’S

MANUAL FOR ENGINEERS,

HAND-BOOK OF RAILROAD CONSTRUCTION.

WITH PLANS, MAPS, &0. BY GEO. L. VOSE.

New Edition. Price reduced. Complete in
1 Volume, Price $12.50, Postage Paid.

This work, designed to meet a want long felt by Engineers in the survey and
construction of Railroads and their proper equipment, treats of the following :

INTRODUCTION. — Reconnaissance, Sn"ff’ Location, Laying out Work, Earth-
work, Rockwork, Tunnels, Strength of Materials (Experimental daia,) Strength
of Maberials,l{Ruies for Practice), Joints in Structures of Wood and Iron, Strains
in Girders, Bridge Work, (Illustrations from Practice,) Bridge Work, ( General
Remarks,) Draws, Trestles, Centres and Falsework, Foundations, Masonry, Super-
structure, Locomotives, Cars, Wheels and Axles, Stations and S8hops, haﬂway
Management.

THE APPENDIX contains the following paper:& many of them quite full: I. EX-
planation of Algebraic Signs; II. Weights of Materials; III. Tables of Grades
and Curves; IV. The Wire Gauges and Whitworth’s écrews; V. Pheenixville
Wrought Iron Columns; VI. On the so-called ¢ Crystalization? of Wrought
Iron: VII. Tesunfxfron by Magnetism; VIII. Kirkaldy’s Conclusions regarding
Iron and Steel; Specification for Rails; X. Specification for Iron Bridges;
X1, Specification for a Locomotive Engine; XII. General Specification for a
Railroad; XIII. Resistance from Curves upon Railways; XIV. Relation between
Grades with and against Trafic; XV, Ettect of Grades on the Capacity of Rail-
ways; XVI. B, H. Latrobe on the adaptation of Locomotive Power; XVII. Scour
of the Mississippi River; XVIII. Caissons for the St. Louis Bridge: XIX. Narrow
Gauge Railways; XX. Relation of Railways to the State.

The work is illustrated by 165 wood cuts, besides the following 31 plates:

. 1. Location of parts of the Pennsylvania and Balti-
more and Ohio Railroads, and plan of part of a location made for the Connelsville
and Southern Pennsylvania Railway, by R. B. Lewis, Esq.; 2. Location of the
Union Pacific Railway east of Aspen Summit; 8. Location of Central Pacific Rail-
way from Summit Valley to Truckee River (eastern slope of the Sierra Nevada);
4. ation of Portland and Ogdensburgh Railway through the Crawford Notch
of the White Mountains; 5. Numerous plans for small bridges; 6. Howe Bridge of
‘Wood; 7. 300 feet span flowe Bridge, with iron lower chord, by Fred. H. Smith
(Baltimore Bridge Co.); 8. Vermilion River Bridge, by Detroit Bridge and Iron
Co.; 9. 8. 8. Post’s Bridges; 10 and 11. Fink’s Triangular Bridges; 12. Green River
Bridge; 13. Barren River Bridge; 14. Tygart’s Valley Bridge, Baltimore and Ohio
Rallway; 16 and 16. 400 feet span of the Louisville Bridge; 17. Mt. Union Bridge;
18. Juniata No. 5 Bridge (the last two being on the Pennsylvania Railway;) 19,
Bollman’s Bridge; 20 and 21. Clarke, Reeves, & Co.’s Iron Bridges; 22. Detroit
Bridge Co,’s Bridges; 23. Canestota Wrought Iron Lattice Bridge; 24. Various
Forms of Compression Numbers and Draw Bridges; 25. Large Draw Bridges; 26.
Lyon Brook Wrought Iron Trestle; 27. Piers of Kansas City, Quincy, Havre de
Grace, Albany, Louisville, and Victoria Bridges; 28. Ralls, Chairs, Frogs, Switches;
29. Baldwin Locomotive Co.’s Eight-Wheeled Passenger Engine; 30. * Mogul ’*;
and 81. Baldwin Co.’s Ten-wheeled Freight Engine.

The above material has in all cases been obtained from the orl;flnal sources,
and is accompanied by very full descriptions in the text. The object has beex
throughout to present to the engineer works of tried and approved merit, and to
deal not less with those practical details upon which safety and strength depend,
than with the general forms and arrangements of materials: and thus to farnish
:t ;l&:!lll:ml, valuable at once to the practical engineer and to the enginecring

PRICE TWELVE DOLLARS AND FIFTY CENTS,

For S8ale by W. & L. E. GURLEY,
TROY, N Y.




THE ONLY WORK OF THE KIND IN THE ENGLISH LANGUAGRA.

A
GENERAL CLASSIFICATION

RAILWAY RIGHTS, REALTIS AND. PERSONALTIES

ILLUSTRATED BY THE
INDICES USED IN THE PREPARATION OF THE FOLIO OOPY
OF THE )
INVENTORY OF THE ESTATE OF THE ERIE RAILWAY COMPANY.
TOGETHER WITH SPECIMENS OF .
20 of the 325 Printed Forms used for Describing the Property.
AND A DETAILED ACCOUNT OF THE

PRINCIPLES AND METHODS FOLLOWED IN THE
EXECUTION OF THE WORK.

BY

GEORGE T. BALCH, C. E,

Compller of the Inventory of the Estate of the Erie Rallway Co. under the Recelvership of 1875-18.

ONE YOLUME FOLIO, 200 PAGES, - - PRICE, $5.00.

To the student of Railway organization and administration, to Railway
Boards ahout to sell or lease such property, and to Railway officers of every
grade who desire to avail themselves of all the information attainable on the
subject, this work is indispensable ; embodying as it does an experience of
three years in describing an estate valued at over ninety millions of dollars.

The practical instructions for taking the inventories incidental to the current
business of Railways as given in the forms, will alone save many times the cost
of the book.

BRIEF OF CONTENTS OF PREFACE.

Difficulties attending the pre&mmt!on of an Inventory of Railroad property. Three essential
pre-requisites to completeness and accuracy. General classification of all ilway Estates suited
to any form of organization. The uniform methods of enumeration delcrigtlon. and valuation
neee!gury, are best attained by the use of printed blank forms. Descr‘ption of the four kinds uzed
in the Erie Inveuntory. Business managfement of the undertaking : nature of the personnel to be
entrusted with the work, and time required to perform it. Preparations to be made by the Officer
in general charge of the daty. Organization of the office and field force. Practical application of
the methods recommended, as illustrated by the Inventory of the *‘ Rcrdway, Metalling and Fix-
tures,” and that of the ‘‘ Telegraph Instruments, Mnchinari, Material and Tools,” as taken on the
Erle Railway, September 30, ﬁ?g Statistics in regard to the cost of the Erie Inventory. Natwe
and extent of the records, 'y of work hed. General remarks on the
proper treatment of subordinstes. 'Popular errors regarding the character of the descriptive
records of property preserved by American Railway corporations. No Inventory of the estate of
the Erie Rallway, worthy of the name, ever prepared prior to the one here described. History of
the Inventory of Bnildings owned by the Erie Railway Company and thcse owned by Tenants-at-
will. Example of the dlfferent results obtained under similar circumstances by using the ordinkry
method of procedure, and that hiere advocated. Concludiag remarks.




~ MANUAL

TOR

RiILROXD ENGINEERS

ENGINEERING STUDENTS.

Containing the Rules and Tables needed for the Location, Construction, and
Equipment of Railroads as built in the United States. By GEORGE
L. VOSE, Professor of Civil Engineering in Bowdoin College.
Complete in 1 vol. crown 8vo, 553 pp., with 165
woodcuts and 31 folding plates, New
revised edition. 1878,

PRICE, $12.50.

**It will prove to be the best treatise of a practical character that has yet been -

published, both in its text and its illustratione. It is exceedingly thorough and well
arranged.”—BxENJ. H. LATROBE, Consulting Engineer.

*“The book is in the highest degree creditable to both the author and publishers,
and cannot fail to be a greut success., It is the most complete work of its class with
which I am acquainted.””—JoBN C. TRAUTWINE, Civil Engineer.

‘I have examined the book with considerable care,and think it & work of great
usefuluess, and one which cannot fail of being a favorite with engineers.””—Jas. B,

8, Chi¢f Engineer, llinots and St. Louis Bridge Company.

“This mass of valuable information is digested and arranged with great care
and pains. The amount of labor in such a work none but an engineer can appre-
clate, It is thoronghly well done.”—0O. CEANUTE, Chief Engineer, Erie Raillway.

BY THE SAME AUTHOR (New).

AN ELEMENTARY COURSE

or

(GEOMETRICAL DRAWING.

Tontaining Problems on the Right Line and Circle, Conic Sections and other Curves ;
the Projection, Section, and Intersection of Solids ; the Development of Surfaces,
and Isometric Perspective. One vol. fol., 38 plates.

PRICE., $5.00.
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