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Business and Personal.

‘The charge for Insertion under this head is One Dollar a line
Jor each insertion : about eignt words to a line. Adver-
tisements must be received at pudlication office as eariy as
Thursday morning to appear inthe JFoilowing week’s issue

T. 8.” meta] polish. Indianapolis. Samples free.

J. 8. Mundy, Newark, N. J.
Ferracute Mach. Co., Bridgeton, N. J.
A. V. Taylor & Co., Cin., O.

Handle turning machinery. Trevor Mfg. Co., Lock-
port, N. Y.

Screw machines, milling machines. and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allgizegin stock. Irvin Van Wie, Syracuse, N.Y.

Emerson, Smith & Co., Ltd., Beaver Falis, Pa., will
gend Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

Guild & Garrison, Brooklyn, N. ¥., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps. etc.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
1.8. & G. F. S'mpson, 26t036 Rodney St., Brooklyn, N. V

‘I'he best book for electricians and beginners in elec-
tricity is *‘ ixperimental Science,”by Geo. M. Hopkins.
By mail. §1; Munn & (0., publishers, 36! Broadway, N. Y.

Woven wire brushes.—The Belknap Motor Co., of
Pertland, Me. are the patentees and manufacturers of
the best woven wire commutator brush on the market.

For pile driving engines.
Presses & Dies.
Enameled signs. letters.

Competent persons who desire agencies for a new
popuiar boek, of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office. 361
Broadway. New York.

The Imperial Pewer Building, ef Pittsburgz, Pa. will
be cempleted March 1. It is a new, eight story factory
building, fitted up as a model plant. with the finest ma-
chinery. electric dynamos and motors obtainable, mak-
ing it desirable for manufacturers. The proprietor pro-
poses to rent space as may be required by a manufac-
turer. Each floor contains 7,600 square feet, capable of
subdivisinn, with exterior winduws all around and power
and appliancesto meet any wants and give conveniences
not ebtainable elsewbere. Located intbe heart of the
city, within thirty feet of the Pennsylvania R. R. freight
depet. Manufacturers desiring to lesgen expenses and
be surrounded by every convenience sbould address J.
J. Vendergrift. Pittsburg. Pa.

¥® Send for new and cownpiete catalogue of Scientific

and other Books for sale by Munn & Co., 361 Broadway,
New York. Kree on apolication.

HINTS TO CORRESPONBENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information aud not for publication.

Refercuces to former articles or answers should
give date of paper and page or number of question.

Inmquirics not answer: in reasonable time should
e repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor toreply to all either by letter
or in this department. each must take his turn.

B u ye rs wishing to purchase any article not advertised
in our columns will be furnighed with addresses of
houses manufacturing or carrying the same.

Special Wyritten Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scicutific American Supplements referred
te may be had at the office. Price 10 cents each.

Boolis referred to promptly supplied on receipt of

Tice.

Mi?us rals sent for examination should be distinctly

marked or labeled.

(6335) W. A. P. writes : We had erected
in our office a natural gas stove, giving it a 314 inch vent
pipe; ever since therehas been a continual dripping of
fluid while the stove ig lit. We trust you will be able to
advise us with a remedy and explain the same. A. The
gas in burning produces water. We would suggest the
use of a tee at the lowest point of the vent pipe, with a
small drip pipe leading thence outdoors. This should
be bent into a trap near the stove and the vent pipe from
the stove should pitch downward toward it. The pres-
ence of water indicates a cold chimney. which shows that
the room is getting the heat, which is as it should be.

(6333 J. A. MecC. asks: 1. Is there a
single cyliader sas engine made to-day that receives an
impulse at each stroke of th= piston, or two to the revolu-
tion ? A. Pouble acting gas cngines have been made,
principally in England and in France, and some are still
in use. There are some difficulties in the operation of this
class of engines that have placed the gingle acting engines
in the lead. 2. What is the best proportion per volume
of gasoline gas and air for the bestresults in gas engines?
A. The best and most economical mixture is 1 part
gasoline vapor to 10 parts of air. 3. If a jet of air and
one of gas be admitted into a cylinder at the same in-
stant from opposite sides, in such a manner as to strike
each other with considerable force, will they mix suffi-
ciently well to explode in contact with an electric spark,
and will such an explosion take place with a considerable
degree of certainty if the mixture come incontact with
iron at a good red heat? Also at what heat may iron be
under such circumstances and the gas be free from dan-
ger of explogion while under compression? A. 'The
practice is to admit gas and air at any convenient point.
They will ignite by electric spark or by a heated tube into
which the mixed gases are compressed. The tube to be
ata fullred heat. Willnot explode at a black heat. 4.
To what extent is a charge of gas and air compressed at
themoment of explosion in the most economical en-
gines ? A. There are engines with and without com-
pression of the mixed gas and air. Compression may be
from 5 to 10 pounds. 5. What can you say in regard to
the relative efficiency of the tube and electric spark as
an exploder? Also withreference to safety and economy?
A. The electrical ignition system claims high efficiency
in the uniformity of explosive effect. 6. Is there a work
on the gas engine that would be of real, practical value
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to a tyro, and if so, what is it? A. There are two excel-
Jent works on gas engines. Robinson’s ‘‘ Gagand Pe
troleum Engines,” $5.50. and Ponkin's * Gas, Oil and
Air Engines,” $6.50 by mail. 7. o you think it possi-
ble to drive a catamaran whose hulls are 15 inches wide,
having sharp lines, round knuckles and flat bottom, 28
feet long, drawing 7 inches of water, at a epeed of 12
miles an hour on dead water with a paddle wheel placed [
between the hulls ? If go, at what position in the length
of the hulls should it be placed, and what should be the
length and width of bucket and what diameter and speed
should the wheelhave ? A. The speed of 12 miles per
hour may be,obtained; but with the difficulty of overload-
ing the boat with the weight of engines and wheel, 9 to
10 miles may be attained. Wheel should be two-thirds
the length of hull from bow. Wheel 6 feet diameter, 4
feet wide.

(6337 C. A. C. asks: 1. What is the
gafe carrying capacity of No. 30 silk-covered copper
wire, such asis used in telegraph relays (in amperes)?
A. 015 to 0°20 ampere If wound in a tight coil. 2. What
should be the carrying capacity of fusing wire to protect
the same (in amperes) ? A. About the same as g ven
above, for they are very safe figures. 3. Algo, how can
telephones be used on a telegraph line about 1,500 feet
long, with three stations on same? We use ordinarily
the telegraph line, but wish to use both telegraph and
telephones together. The batteries are located as follows:
Three at cne ¢nd and five in the middle. How can it be
arranged so that either end may call the middle station
(using the telegraph mstruments for a call), and the mid-

phone on to either section of the line, leaving the other
end out or grounded ? A. Use back contact keys at
middle station, with ground connections there. 4. Also
will telephenes work through the five batteries without
any troubie ? A. The batteries willnot prevent the tele-
phonesfrom working.

(6333) G. A. D. asks: Does the sun
move ? Is this earth perfectly round, or is it flattened
at the poles ? If so, how ig it proved ? A. The sun

rate of about 16 miies per second. In this sense it moves.
Tt algo moves by revolution upon ite own axis. The ap-
parent daily motion of the sun through the heavens is

perceptien, due to the revolution of the earth upon its
own axis. The earth’s ferm is a spheroid of revolutien,
ag ig proved by measures upon the meridian with their
terminals compared with observations for their latitude.
Also by theforce of gravity, as deduced from the vary-
inglengths of a pendulum at dlfferent latitudes for a
given time beat.

(6339) C. H. H.—No one has the right
to make a patented article for his own use iwithout the
consent of the patentee.

6340) H. A. W. & (Co. say: In Notes
and Queries of SCIENTIFIC AMERICAN of Becember 1,
J.dJ. H. asks, *“ How high above level of its source will
an ordinaryhydraulic ram raise water?’” You answer from
100 to 200 feet. About two years ago we putin a Rifes
ram (advertised in your paper). With this ram we raise
water to our farm 243 feet high, pipe line 4,360 feet long;
our feed pipe to ram is 500 feet long, 5 inch pipe and 11
feet fall, and gives us 60 gallons per hour and sometimes
runs up to 90 gallons.

(6341) R. L. H. asks: 1. In what num-
ber or numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT can [ find directions for making instruments for
the measurement of the following: Volts, amperes,
ohms, and watts? A. See our SUPPLEMENT, Nos. 353,
398, 423, 440, 552, 556, 563, 603, 604. €618, 734, 811. 2.
How many cubic feet of gas can be obtained from 1gallon

would it take to decompose it with 20 amperes, if T use 1
square foot for each electrode ? A. About 157 feet hy-
drogen and 78 feet oxygen, requiring about 1000 hours.
‘The size of electrode is a supertluous statement. 3. Are
gold and platinum the only metals from which I can
catch the gases geparately ? If not, please mention other
cheaper ones. A. You can use iron or copper in a solu-
tion of caustic soda. 4. What is the fractional horse
power of the motors described in StrrLEMENT, Nos.
761 and 641, and how many volts and amp res does each

No. 641 is about one-tenth horse power. 5. How many
volts and amperes does the dynamo in SurFLEMENT, No.
161, give ? About 12 volts and 134 amperes. 6 How
can I calculate the candle power of alamp? A. Allow
31 watts per candle power. 7. With 10 volts and 5
amperes, can I make an induction coil that will give50
volts and 100 amperes ? If so, how? A. No. It would
involve creation of energy.

(6342) P. C. T. asks : 1. What make of
storage battery can you recommend for charging by
gravity cells ? A. For storage batteries address some of
the dealers who advertise in our columus. 2. What
occurs if circuit is closed without cutting out gravity
batteries ? A. The storage batteries keep on receiving
their charge; the cirenit is necessarily closed when charg-
ing. 3. What causzs buckling of plates? A. Too rapid
a discharge. 4. What capacity should they be for cauter-
izing purposes—how many volts and amperes are most
practicable ? A. This depends entirely on the length
and gize of the cauterizing wire or instrument. 5. What
is the difference between a galvanic and faradic current?
Johnson’s Cyclopedia states magneto and secondary cur-
rents from induction coils are faradic, and yet we read of
galvanic medical batteries. A. Johnson’s Cyclopedia is
correct. In medicine it may be desirable to use a gal-
vanic current.

(6343) L. A. F. asks: 1. How ecan the
danger resulting from the falling of a private telephone
wire onto a trolley wire be avoided ? A. By guard wires
placed over the trolley wires, or by good 1nsulation on
the telephone wire. 2. In case of its falling onto the
trolley wire, isthere any danger to building upon which
it 8 strung? A. Thereis a certain amount of danger,
but the high resistance of the telephone apparatus is to

| MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
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some extent a safeguard. 3. Is there any easy way to
remove the crystals that form in a bichromate of potash
battery ? A. Immerse completely in a tub of water and
then place the cell on jts side with its bottom raised, as |

by resting on a brick, or completely invert it. It must

be kept full of water.
(6344) W. 8. asks: When sailing from

New York to Montevideo does the compass point toward
the south magnetic pole after crossing the equator ? A.
The compass i8 not reversed in crossing the equator. Its
south pole points to the southern magnetic pole, wlth
variations due to the lines of magnetic declination. The
only change that requires adjustment is the dip of the
needje, as in north latitudes the north end of the needle
must be counterbalanced for the dip, which must be
changed or reversed in southern latitudes.

TO INVENTORS,

Anexperience of nearly fifty years,and the preparation
of more than one bundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
8ynopsis of the patent laws of the United States and all
foreign countries may be had onapplication,and persons
contemplating the securing of patents, either at home or
abroad. are invited vo write to this otfice for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address

way, New York.
I ——

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

December 25, 1894,

AND EACH BEARING

THAT DATE.

[See note at end of list about copies of these patents.]

Air brake signal apparatus, E. P. Bishop, Jr....... 531,584
Air or gas compressor, C. W. Miles ........... [0l 531.552
Alarm. ®ee Burglar alarm. Refrigerator leak
alarm.
5%1 611

Amalgamator. L. D.Coe........... c..eceviiiaennnnn
Amalgamator and separator, J. W. Bailey. bo
Anchor, folding, F. Joyner
‘Animal’ trap, D. W, Leedy
Animal trap, V. J. Scherb..
Artillery, carriage or meunting for, H. Jakobs-
BODYN 7.0 W sateztetee
Axle, cm‘. R. Bettermann. .,
Band cutter and feeder, F. F. Landis
Barrel head turning machine, W. W.
Barrel, pickle, J. Tomlmson
Bath apparmus, gshower, H. M. Christopber..
Bearing for wheel boxes, ball S. Robingon
Bed bottom, extengible. A. H. Freese
Bed lounge AL J. GAULTAD oo nanner..
Beer carbdating apparatus, C. Barus
Beer florcmg apparatus, air pressure, H. E.

BaATlCTAE . .o ean e oo slal o ol et . e ole oic oo B 531.494
Beer. etc., in receptacles for market, process of

and apparatus for preparing. A. M. Hotmann. 531,314
Bel], automatic pickle, Bemis & Adams ......... .. 531,457
Bell, signal, I. L. Gargide................... .. 531,373
Bicycle saddle. C. T. Rogers. 1,333

. 531338
531,595
531,363
531,465

Bicycle support, C. A. Schloer
Boiler. See Heating boiler.
Boiler furnace. O. Friederici..
Bolt, J. Dmkelacker. Jr

minuting, B.J. Roche............... ... 531,426
Brace. See Shoulderbrac
Brake. See Car brake. Wmdmlll bralke
Brake handle, P. G Emery 531,612
Brake bandle, J. W. Pater: 531506
Brake handle, H. 8. Teal 531,077
Brick kiln, C E. F. T 1,311
Buckle, Ruffhead & An ,336
Buggy top attachment, Axli 493

&
Buildiog constructions, composition for, W. R.

O BUS b B - - e cicioiele o = o esciciolTole ol = = olelioe 531,
Burgiar alarm, detonating, S. D. Silver............ 531,428
Buarner. See Oil or gas burner.

Button, detachable. W.J. Moore................ ... 531,468
Calking tool, D. Ealvey .. 531411

Cambering muchme. H. C. Ryding _, 531,448

Camera. see Phofograuhxc camera.

Can head forming die, N. Troyer.................... 631,451

Can testing machine,J. Black..................... . 531,616

Candlestick and match box, combined, A. Nit-
tinger, Sr . 531467

Car brake, 8. 8. Leonard.
Car brake, R. W. McKee.......
Car brake, railway, W. Baxter, .J.
Car brake. railway. Bickinson & Warper.
(ar brake, railway, A. F Lecson

........

Car construction, W. B. Coffin.. 531,510
Car coupling, G. W. Bartlett 31,430
Car coupling, T. P. Beadle. . 531,497
Car coupling, J ' W. Elliott 531.522
Car coupling, D. G. Gross........ 531,375
Car coupling, J. 1.. & J. E. White. 531490
Car coupling, A. L. Worthington.. 531,492
Car fender, W. B.George. ..... 53(,374
Car fender, A. D. Smith.................. 531,395
Car heater and ventiiater, T.. 531,559
Car life-guard, J. Schneider................ 531,391
Car sanding device, street, W. C. Fisher. 1.613
Car geat, folding, W. Sutton........... .... ........ 531,573

Carg, etectric lighting system for railway, M.

Cars. entrance guard for open, J. A. Brill

Carriage wheel. E. 8. Renwick _......., 531 44
Cartridge crimping machine, T. R. Barne: 53149
Case, See Sales check case.

Casting apparatus, H. B. Cox.. 531.362
Chafe iron, roller, C. L. Beliam 531,500
Cbain or link belt, conveyer, S. E 531,308

Chawr. See Foldmg chair. Invalid ch
Cbair geats, spring support for, J. A. btaples
Chisel, subaqueous rock breakmg, W. L. Ross
Chmtmé\s tree luzht . A, Uebling.
Cburn ore
Cinch plate. B We k8 3
Clamp. See Iromng table clamp,
Clasp. See Gurment supporter clasp,
Clothes drier, G. Finkbeiner
Coal washer and seﬁaramr T. M. Righter.
ck, gauge,

531,477

Comb J. P. Noy
Commutator,H L Bridgman
Cooking corn, etc., in cans, apparatus for, H R

Stickney
Corn sheller separator, J. Q. Adams
Coupling. SeeCarcoupling. Thill coupling.
Cover, strainer, and steam guard, combined ket-
tle, Bengon & Berslin.................oceeeil
Cultivator, Danos & Haydel,
Cultivator, B. M. Rolph....
Cultivator. Warner & Crane
Cultivator joint, J. H. Knapp......
Current motors sturtmealtematmg L. Bell
Currycomb. C. J.
Curtain fixture, A.
Curtain polering, etc., J.
Cutter. See Band cutter, Pme cutter.
Cutter head, A. 8 Spaulding
Decorticating ramie or other piants, machine for,
A. D. Estienne
Dish clieaner, F. Rowley
Disinfecting apparatus, R. P.
Door check, C. H. Cameron..
Doubletree, Winslow & King.. .5
Dredging ‘machine and elec rically-actuated
bucket therefor, C. Upton
Drier. See Clothes drier.
Drying machine, J. K. Proctor (1)
Dust collector, E. R. Dr
Dust col]ector. J. F.
Dyeing machine, L.
Blectric cable, T. Guilleaume
Electric conductor suspert, J.
Electric cut-out. H. Hansen ......
Electric plug switch, A. H. Palmer.
Electromagnetic machines, contro

Rb
531,310
531,424

onshea......... 531,385
FElevater, N. P. @tis 531,595
Embankments, machine for bu , W. G.

Price

. 531,385
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Enamel or paint, marine, C. H. Christman......... 531610
Engine. See Rotary eagme Steam engine.
Engine and superbeater apparatus, cembined, J

C. Walker 31.488
Envelowe, M. Carey.. 531.3()2
Envelobe, money, C. H. C: n, . 531,506
Excel sior cutting macbme, C. G. Sinith 531,342
Faucet for supplying hot or cold water, G. H.

(S0 5 h o, 000080 iad00 JI0A0000000000 . 531,585
| Faucet, self-closing, W. A. Turner . 531,484

Fender See Car fender.
Fiiter, C. M. Keller
Fire escape, S. H. Roper..
F‘lrehexlcmgulshmg appara us, household D. L.
eler o000
Flusher, automatic sipt. on, R. €. De La Hunt
Foldmg "chair, G. M. Bennett, .
Folding machine, W. E. Curtis.
Funnel, Root & Silve
Furnace. See Bmler furmce
turnace.
Furnace, H. D), Emith..
Furniture, Tevolving, Kr:
Fusebox, . L. Ashiey..
Gauge. See Watchmaker
Game apparatus, comn controlled
Gurment hoek, Mason & Cole. .
Garment suppcrter clasp, F
Gas retort, T'. Henness
Gate, J. E. Knupp
Gate, J. W. €mit,
Glass machine, wi yo
Gla%slwale. meuld for the man
L i, IR 0L BT e
Glove, R. Raymond..
Grinding dev:ce for ruw,ry
uard. See Car life guard. Pin guard.
Gum and making same, J. Hanson, et al..
Hame, C. F. Mock
Hanger. See Mail bag hanger.
Harness breast strap, C. H. Russell
Harrew, 1. 1. Evans...........
Harvester, G. W. Ingersoll.
Harvester, corn, H. M. Cox........
Hut block, expanding, S, E ‘Dunham

s 531.37"

Hay loader, E. Einteld t | 531,521
Heater. Seée Car heat er.
Heatiog boiler, steam or hot water, L. R. Black-

L0750 SEEaesd oo OSSN 000000, O Ii

Hinge for electric apparatus, A. B. Davis

Hook. See Garment hook.

Hose mender, A, Van Dyke

Hydrocarbon liehting system, B. L. Tawton

Icinﬁ: to pasl?‘ anparatus for applying,
eck

ndicator, J. H. Seot B

B

Inkstand, pneamatic, C. A. Sig elen 6314
1nsect powder dusting machme, Lousaw &Clarke 531, 32(]
Insulator, L. MeCar' by
nvalid chair. A. Potter...........

roning table clamp, Kaufmann & Nimeroff. 53 ,
Journal bearing, 1. Cerneliussen.......... .. ..e0.. 521410
Jeurnal bearing, revoluble sectional, W. J. Trmp 531,483
Keyboards by means of perforated cards, me-

chanism for .nctuatmg C.Gavioli.... ......... 531,413
Kiln. See Brick kiln.
Kitchen cabinet, I E. Smith..c.ciieeeeaaiiaaaas 531.341
Kmife. See Pruningknite.
Knitting machine, cu'cular, W. R.Johns.......... 531,463
Knitting machine, circular. Morin & Jacques 531.553
Ladder. extension, C. W. Howard..... .. 551,534
Lamp, electric are, E. J. Murphy.. . 531.422
Latch. gate, J. L. Wilgen....... . 531355
Latch,gate, W. F. Wilgon... . 531,491
Lathmﬁz strip, L. T. Hagan .. 531,569
Life {)reserver, . P. Brown..... 1,505
1. 1gh ing device, B. M. Pendletor 531,597

Leck. See Coin'actuated lock. Time I
Locomotive for el evated r:ilways.
Behn 0 M et 531,499
Locemetive, smoke consuming, .... 531,565
Locomonves m eans for.controlling elect c, B
ger & Wessel..
T.oom Jacquard ap
Tubricater, T. G.

atu;
owell
Lumber drying kiln, W. P. 19
Maguazine or book holder. F, Barw

Mail bar hanger, J. A. Braniff, 531.360
Mashing machine, A. Schult 1,601
Mechanical movement, A. 8 531.340
Metals, apparatus for ex tracting,

Miner’s 8pooning tool, N. E. Varney............... ,347
Moulding apparatus, S. J. Adams. ., 511,429
Motion for centrifugal or other machines, pro-

duction of highspeed rotary, A.Krank........ 531,559

Motor. See Spring motor.
Motor charging device, J. T. F. Conti.............. 531,511
Music box damper, G. A. Brachbausen. 31.359
Musical instrument, R. H. Mayland.... 53!.323
Nut fasteners, machine for making, W. Bunn . 531,205
Oil cup, C.C. Tyler........cc....oiu.... 531.401
Oil or gas burner, . W. Claybourne.. 1,604
@rdnance, breech loading, Noble & Lloyd 531,584
Ore concentrator, B. Beer.... ...... 1,498
Ore concentrator, J. M. MOntEomery. 531,381
Ore separator, magnetic, C. G. Buchanan ... 531,301
Oxids, apparatus tor producing, A. Crossle . 631,459
Packing d:splacer J. Matthews.. 531,46
Pail, dinner, H. M. Holmes........ 531.533
Pail, liquid seal, G ng ie..... 581,313
Paintine ﬁD]}llI‘.ltllS S. A. Brook: 531,433
Paper for bank notes, checks. sonds, stocks and

other ingtruments, D. N. Carvalho........... . 531,507
Paper, macbine for ‘teeding sheets of, J. H.

Knowles.............. Focoo oo B s o 531.478
Papers, etc., device for holding and clampipe, I.

HeySinger. oo i iveae o areee o 631,312
Parver and scissors sharpener, vegetableand fruit,

R Barnumie: . B, 8 S e - P e s . « 531.404
Peat brigquets, machire for ferming, B. .Stauber.
Photographic camera, folding. Hill & Adams......
Picking up pins, etc., apparatus for, A. B. Olson.. 631 384
Pin guard. F. G. Stephenson 531 .3Y(
Pipe cnnnec'mn for Auids. T & W. T. James 531.615
Pipe cutter. . & J.J. McCarthy 531,549

Pipe wrencfl A. Blaisdell....

Plaiting apparttus, C. L. Seward 1,470
Planing machme. metal, J. S. W 531,489
Planter, (. W. Warner, 581,606
Plew, W. L. M.mnmz . 631,322
Power converter, E. Ca . 631,408
Printed matter, method o -

ducing coyied effect on. C. E. Adamson. . 531,294
Printers’ gallevs, apparatus tor securing t; T

matterin, F. Ress..... 531,568
Printer’s quoin, 531,332
Printing presses, disk cove:

80D........ p " 531,293
Pruning knife. L. 531.358
Pump, A. F. Hall. 511,528
Pump attachment, J. W. "Clark . 531,508
Pumping llqu:ds fmm gas producing wells, means

PO NS [T STV . . Ll s < olelele e <iciete 531,537

Pnnch And grocess of and means for making same,

Die. t Schaadt
Rail fastenmg. G. A, Wehe 531349
Ruailway. cen duit electric, W. H. Swift. 531,450
Railway, electric, Macloskie & Brinckerhe 531,441
Railway rail, A. J. Moxham ... ..................... 631,444

Railway. rails, electrical connection for, A. J
Moxham
Ruilway switch, G, E Lemmon.
Railway switch slﬂnul J. \’\ ayland
Ruilway track, A.J. Moxham.....
Rake attachment, hand \\ Ashb
Razors. machine for concaving, J. J ¥ifield.
Refrigerator leak alarm, E. C. Puae
Regulator. See T'ank regulator.
Rhbeostat, automatic, R. W. Hollis
Ring. See Curtain polerin
Rock drilling machine, M.
Rope hauling machine, W. B.
Rotary engine, F. D. Sweet..........
Roundabout, J. Armitage et al 53
Saccharine solutions. process of and apparatus
for defecating. E. W . Deming..
Safety pin, C. A. Bryant
Sales check case, W. M. Kinnard. .. 531,551
Sales slip package, memorandum, ‘W. M. Kinnard 511 317
Sand blast apparatus, J. E. Mathewson..
Sash fastener, J. B. Laghbreek
Sash fastener, 1. C. Miller. ...
Sash fastener, T. k. Wardwell.
Saw filing dev:ce, M. J. Wilson...
Screws and followers, means for’ contro mg
operative connection betweeu feed, E. J.

Roche
Seal, F. E. Gutterson..
Separator See Ore s
geparator,
ewing machine book, W, I. Blackman
Sharpening (hsk kmves 1mplement for, Dodge

Spin ning “ratil

'.'-‘

inton.
Shoe shaper, J er
Shoulder brace, W. M. Gamb
Sian, revolving pole, M. H. W ils
Signal, See Air brake signal.
signal.
S11k or thread holding device, L. O. Smith.
kins. Machine for softening, G.
Qmoke consuming furnace
Snap rest, R. Good, . Jr..
Soap distributer, Ross & Wi
Soldering and testing plant, can, N.
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Soldering machine, H. Miller............coevvueenns 1,419
Sounds, apparatu! for collecting, concentratmg,
and distributing, S. D. McKelvey................ 1,564
Sbmrnximg rﬁachmes yarn separator for ring, E. L.
orri

Spinning rail separator, A.
Spring motor, M. H. Wilson.
Stamp, time, Baird & Nash.
Stamping or pressing machi
Steam engine for rechroeatmz sawmill carmage&
direct acting, W .
Stereotype matrices an‘sd ty

. 531,532

for producing, T. G . 531,58
Store, composition for armﬂclal B.W. Eddy ..... 531,:20
Stove orrange, coal and gas hurnmg, A. Stecke.. 531,502
Stoves, hot air attachment for, 1. Brooke.......... 31,502
Strap. See Har.iess breast stra
Swing, portable, R. E. & G. E. 8 OreY...cveernnaens 531,472
Swnch See Klectric plug switch. Railway

witch.
wateh thrower, J. G. Sieber
Syringe, E.C. Manning..
Tablet compressing machme, ‘H. H. Tones
Tank regulator, open, J. Thomas..........
Tap holder, reversing, F. C, McClary
Telephone index, C. A. Orth..
Tellurian, C. G. Sullivan....
Thill coupling, D. Parker.
Tbill coupling, ¥. W. Rolf
Tume lock for money dmwers, J. Totten.
Tire, bicycle, F. M. Ashley
Tire for bicycles, Qneumauc, A. C. Davidson.
Tire, pneumatic, C Roth
Trap. See Animal trap

Trolley. G. A. Newhouse ............................. 531,383
Trolley, C. E. Powell...... . 531831
’l‘rolley catcher, P '1‘ Milloy............... . 531,380 |
Trolley wire bracket, Klme & Westhafer. o 531,437
Trough, A. W. Haag. ......c.ocvviiunnnnnn . 53L527 |
Truck, church, N. 1. Shaw. 53L471
’l‘ruek electric car, W. Sutton. . 531575
'I‘ruck logging, W. Brough, Jr....... . 531,583
"ruck, spring bearing car, W. Sutton . 531,574

'I‘rucks, flexible gear for electric car, Wessel &
o

Tug, shaft, A. E.
Type distributing apparatus C. F Hilder
Typewriting machine, A. Low:

Typewriting machine, 'M.

Valve, Schrader & Kraft . L3
Valve, automatic check, A 531,304
Valve, balanced steam actuated W.F.B 531,434
Valve "for percussion rock dnlls AW

Daw. 531,587 |
Valve ge. 40
Vaive, water gauge safety. 3
Vaporizing petroleum or other liquis

for, 8. C. Peuchen............... 531,560
Vehicle draw bar, R. Whalon 531,454
Vehicle seats, device for su portmg, E. 8 H3L,3"
Vehrele wheel, C. von der Heyde. . 531,3
Veneer curiing machine, J. Tomlinson’..... 31,
Vessels, means for raising sunken, W. A. & F. o

T T 531,485
Wall coating and manufacturing same, Walker &

[CEY 20 A s R ettt S 0, S

"Vashing machine, W. Sweet...........
Watch bow fastener, E. J. Swedlund
Watchcases, etc., tuol for ornamentin g, Wilhelm

Eecaubert..........oooi i 531455
Watcbmaker’s length gauge, H. J. Cogswell 531,435
Water closet couplx ng, J. Porteeus .. 53425
Water column, J [—‘oage A .. 531,598
Weedling and root pullmz unplemem T. L. Smith 531.449

Wheel. See Carriage wheel. Vehicle wheel.
Waeel, J.G. Keith. ... .....ooiiiiiiii ciiiiiian.
Whee]s method of apparatus fer counterbalanc-

q, M. Vauclain..........ooooiiiiiii ol
Wmdmlll brake,J. H. Miller.
Windmills, pump gear for, A. S. Erickson
Windmills.transmitting gear for F J Brown e\‘.al 531, aﬂa
Window casing, H. J. Oliver.. 26
Wrench. See Pipe wrench.

'TO INVENTORS.

Feientific Amevican,

[JanuaRry 5, 1895

MILLER & VAN WINKL
EEL WIﬂE AND STEEL SPHINGS
I =0
EMPERED COMPRESSION REXTENSHN SPRINGS
A SPECIALTY.

LT T D TR

" =<
OFFICE &WGHHSISTO?'!-BRI.DGE ST. BRDOH LYN, N Y-

Pm%%wmemm

Wovertisements.

ORDINARY RATES.

Inside Page. each insertion - - 735 cents a line
Bacii Page. each insersion < - - - $1.00 a line

12~ For some classes of Advertisements, Special and
Higher rates are required.

| The above are charges per agate line—about eight
words per line. 'I'his notice shows the width of the line.
and is seL in agate type. %ngravings may head adver-
tisements at the same rate per agave line, by measure-
‘ment, as the letter press. Advertisements must be

| received at Publication Office as early as Thursday
morning Le appear m the following week’s issue.

S
2
o
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o
&
o

STEEL WIRE.—

- Star " L Screw Cut- Wetake pleasure in announcin,
A g that by arrangements
F‘g‘?,f,ﬁ;“;’“’ ,:J';](?‘:AC",‘(]T. made with J. G. Pohlé, we are enabled to furnish our
Saon o A Feed, etc. customers with the
POHLE AIR LIFT PUMP,
protected by numerous American and Foreign patents.
This department ot our business will be under the per-
sonal supervision of Dr. Pohlé, the inventor and pat’ee.
talogue THE INGERSOLL-SERGEANT DRILL CO.
3%‘:2,3?:-" H Cs! “,2 5 Ha.vemeyer Building, 2% Cortlandt St., New York.
Saws, Lathes) ofall our
Martisers. Machinery.

= N Starrett's Unwersal Surface Gauge
Sencca Falls Mg, Co. 695 Water St,, Seneca Falls, NY,

This gauge has joint at

ba?iea I1%winu I?mru:l Ig

Shanem Planers, Drills, Machine Shop and scriber to be move
LATHES- Outfits, ¥ oot Lathes, 'l‘oOlsandSupplles bhak afq Jorkn and
Catalogue Free. SHKBASTIAN LATHE CO., ga(.e 111 ,;l:"lt Elms mn
120 CULVERT ST., CINCINNATI, O. rom upright to horizon-

of, and underneath.
12 inch

Price, Nl) 1, QmLh $2.50.
No. 3, w:th two spindies, 12 anri 18i
F [llustrated Ciialogue Pree,

hes *.‘;“m

Manufacturer of Fine Tools,
y P. 0. Box 13, ATHOL, MAES,

L. 8. STARRETT
TYPEWRITERS.

All makes half-price. Rebuilt to equal new. Shipped
without deposit to responsible parties in all parts of the
world. Unprejudxced advice given. Illust’d cata. free.

ITER % 45 leerty Street

The Typewriter

EXCHANGE,
= 8 Barclay St, New York.

We willsave you from 10 to

rg-— 50 per cent.on Typewriters
= of all makes.

W‘ Send for catalogue.

MATCH * MACHINERY

test im mvad Complete plants furnished. JOS
%'(‘)NSWEL Y, mnmtor;muod Street, Philadelphia, Pa.

DAIMLER MOTOR COMPANY,

BUILDERS OF
Highest Grade Single and Twin Screw Launches.

Safest, cleanest and speediest power boat built.
No smoke or smokestack, no boiler, no elec-
tricity. No steam or naphtha under pressure.

E. Koni
turer_of
aci

Manufac-
ine Machinery

and ‘Il--h-l-.offers =pecial ities 10 Invent=

or's. Guarantees to work out ideas in strictest secrec
mrel wn% @mp’rovement that he can suggest goes with th e
work. housands of men have crude though really val-

uable ideas, which they lack mechanical training {0 de-
| velop. Novelties and patented articles manufactured
by contract. 181 Seneca St., Cleveland, Ohio.

GENERAL MACHlNERYFL‘F W
MiNING, TUNNELING.,
QAUVARRY HRIMARORD W ORM .
RAND DRILLCo 23 Fark Puace ¢

DESIGNS.
Badge, J. F. Keller 23,8 4
Battery case, W. 23,916
Bottle, C. Gulder 23.892
Bottle, C. H. We: 23,891
Bewl and slab, was 23,895
Box, F. W. Barthman, Jr 23,897 |
Box, wooden. F. 23386 |
Cabinet, J. G. Schumm 3.907
Carpet, A. L. Halliday 23,869
Carpet. A. Rose..... 23,888 |
Chair seat frame, F. A. Dennett . 3,905
Color plate, A. J. Morrow...... 23 ‘)13 |
Egg cup, W.R. Hill.................
Fabric, ornamenta] 3 887
Kinishing i[ate. R.'H. Pratt....... .. 23 915
Kireplace, R. Dawson 23,908, 23,909, 23,9
Flower stand, J. L MABRE. oo clelaioieiole = o o« o » o0 23,
Globe orshade holder, L.J. Atwood : 23 893
Horge boet, . H. Woo .
Nut, J. G. & G. Lane...... 5 2391"
Paving block, W. F. Nepper 23,919
Picture frames, etec., moulding for, R. W. A 23, 903
Picture frames etc moulding for, L. Llppi 23.9(]2 2%,904
Pitcher, C. C. WieTTEE. .. ururens,srrsensnnenerensr 23,890
Plateor sumlar article, C. E Haviland. .. 23 2900 |
Radiator loop, C. F. Walther............. . 23 91;
Railway bulletin board, A. L. Johnson >
Stove, eaung, G. O. Bergstrom.. a0 23 11
Stove plate G. E. Wilbur.......... .. BO12
Tablet machine standard C. A. 'l‘atum . 23921

§

Tray, communion service, E.J, HOWe€........... .. 23.
Tray for counters,bottle and glass, R Wlttgenfeld 23 299
Trimming, F. A. Byram 23,88, 23,886

TRADE MARKS.

Beer,’'malt,’S. Liebmann’s Sons Brewing Company 25,716
Bieycles tricycles, and other velocipedes, Singer 25,746

Blind ladder tapes, J. Carr & 25 742
Brushes and hrooms, Actien-Gesellschaft fur Burs-
ten-Industrie...... ... .. 25,753
Boots and shoes, Regal &hoe Lom any 25,103
Blood purifiers and onics. ennard 95707, 251708
Cane mill, sugar, ¥. C. M. Lautz............. 25,748 to 25,152
Canned salmon, A]aska Packers’ Associatinm.
25,122 to 25,129
Carpet sweepers, 8weeperette Company.. v... 25,738
Cement, housenold, W. F. Appleby....... 25,130
Cham pagne, coca tome, Veuve Laurent Cie 25,710
Cigars and smokmﬁwbacco, A. Starkmann........ 25,132
Cleaning and polishing compounds, G. W. Cole &

([ OTILEM% 0000000000608,00, 00000000 IECANO0RC00IRS 25,133
Llothme for men and boys, outer, G. Bruek &

Com
C ‘oﬁee, Hofrman, Lee & Company..
Cotton piece goods, Pelzer Manufacturmg Co

PADYY: «jaieses Pl e sissisle.e ST oo B et e s 25.704
Crackers, W. H. Daniels........coouiiieounierininannss 25,7118
Cutlery, tools, metal goods, and hollow ware, J. o TE
Cycles, Witoh City Gyeie Gompany.. .. .0 25145
Files for holding papers, box, W. A. Cooke, Jr. 25,73

House furmshmgs useful and ornamental, 3 p.

MC AUEE: . . 5 T < <ol ssT - | RTRETTs sicjc « « FRT
Mustard and mustard products, J. & J. Colman
Oats, rolled, Stobie Cereal Mills 25,721
Paper bags, ’Gnion Bag and Paper Company..25.735. 25,756
Pie filling, T. E. Dougberty 25,719, 2572(]
Poison for rats, Churchili Drug Company.. o 25,
Plasters, strengthemne Johnson & Johnson
Railway brasses and journal boxes and metals
therefor, Magnolia Metal Company
Remedies, certain named, Clark
Ribbons, sﬂk E. S. Jaffray & Compa
Sauce or relish for meats, soups,
McKowen & McVea.
Screwdrivers, Tower & Lyon..
Slates, roofing, Old Bangor Sla
Stays, dress and corset, .J. Janowitz
Underwear, certain named, Mattes & Lutz.
Wall coverings. steam packings, and othel
made wholly or in part of asbestos,New Jersey
Asbestos Company
Waterproof cloth, firm of
\ hisky, Belmont Distillery Compan
\Vlum\y, W. H. Jones & Company
Whisky, Joseph R. Peebles’ Eons Company
\Vhisky, L. A. Wes!
Wines and lxquors, J B Guttin

A vrinted copv of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway New York.

Canndian parenrs may now be obtained by the in.
ventors for anyof the inventions namedin the fore.
%mng list, provided they are simple, at a cost of $40 each.

1 complicatedt he cost will be a littie mere. For fuli

Run oun one pint of gasoline per horse power
per hour, and are under way in less than one
minute. No licensed engineer or pilot.

Also Stationary Motors.
= Send for Illustrated Catalogue and Price List.

OFFICE AND WORKS, “STEINWAY,” LONG ISLAND CITY, N. Y.

tal, to reach over, 'L'lﬁ.-'.‘,kl

MECHANICALDRAWING

Mechanics, Steam I-.m.mennng ]1.1e=tnclt3 1
Architecture, R, R. and Bri Fngineerin 3
Plumblng, Bea.tmg, Mining, English Branc s

Send for free circular, stating subject
wmh to study or your trade.
Correspondence School of Industrial

Sciences, SCRANTON. PA.

?8u USE GRINDSTONFS"

If so, we can supply you. All sizes
_monnted and unmounred. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. & Ask for catalogue.

The CLEVELAND STONE €0,
24 I‘loor. Wilshire, Cleveland. 0.

ICE- BOATS _THEIR CONSTRUCTION

and Management. With working drawings, details, and
directions in full. Four engravings, showing mede of
construction. Views ef the two fastest ice-sailing-boats
used onthe Hudson river in winter. By H. A. Horsfail,
W.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Pricel@cents.

TN
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WDER-CR'{STAL
A FEDRY

How To Make a Dynamo

OR MOTOR. % horse power size, illustrated with
full working drawings. By Edw. Trevert, Price llc.
Bubier Publishing Co., Lynn, Mass,

18 KARAT

& GOLD PLATE

\ LADIES’ OR GENT'S SIZE.
CUTTHIS OUT and send it tous

th your name and address and
we willsend youthiswatch by ex-
press forexamination, A Guar-
antee for 5 Years and chaln
and charm sent with ft. You
fl examine it and if you think it

& bargain pay our sample gt;lec.
$2.50, and {tis yours. It is bean-
tifully engraved and warranted
the best time-keeper in the
Wnrlr] for the mnn(-ysnd equal
S ' nappearance ougenuine&!olid

Gold Watch, Write to-d ig
offer will not appear ag:

' EASTLAKE MFG. CO,,
=1 Corner Adams and State Sta:
CHICAGDO, ILL:

==
METHODS OF MINE TIMBERING.—

By W. H. Storms. A very valuable and exhaustive
paper on the subject of timbering mines to prevent
caving. With 50 illustrations. Contamed m SCIEN-
amlc AMERICAN SUPPLEMENT, Nos. 975, 976, 977,
D98 and 979. Price 18 cents each or 50 cems for the
series. To be had at this office and from all newsdealers.

If you want the best CHUCKS, buy Westcott’s
N
]

Little Giant Double Grip
Drill Chucks, Little Giant
Drill’ Chucks
Improved
meida  Drill
hucks, Cut-

Com bination

Lathe Chucks, Geared
Combination Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe Chucks. Made b
Westcott Chuck Co,, Oneidn, N, { . AL
Ask for catalogue in English, French, Spa wih or German.

FIHST PHIZE AT {,mt mmm Exmql rm\ N?B

SCIENTIFIC AMERICAN DYNAMO. ARTESIAN

Description of a plain shunt-wound dynamo of simple
constrxl)xetlon capable of supplying a current of from 60 Wells, Oil and G&SWQILEL dnlle;‘i)
to 75 110-volt 'incandescent lamps. or of being used as a by contracttoany depth, from
5h. p motor. This machine was constructed especially to 3000 feet.
for thebenefit of the readers of the Scientific American,
by Mr. W. S. Bishop, of New Haven, Conn. 1t is de-
mgned to meet the wants of mechanics and amateurs
0 desire to construct a simple dynamo for their own
use, but who do not care to enter into the subject scien-
tifically. With 24 illustrations. Contained in SCIENTIKIC
AN ERICAN ~UPPLEMENT, No. 8S63. Price 10 cents, To |
bebad at this office and from all newsdealers.

CWELL DRILLING MACHINERY]
MANUFAC TURED BY
% SEND FOR CATALOGUE

W|LL|AMS BROTHERS.,
ADDRESS WILLIAMS BROS.ITHAGA:N.%

ITHACA, N.V.
FOOT POWER MACHINERY |

quired to
same. Portable Horse Power

Machines for 100 to 16K feet.
Write us stating exactly what is
requl‘n,id and aend for illustrat-
ed catal
PIERCE ARTESIAN & OIL ‘l"l..L bUPPL\“ co.,
No. 165 CHAMBERS STREET, NEW YORK, U. 8. A

ARTESIAN WELLS—BY PROF. E.
G. Smith. A paper on artesian wells as a source of
water supply. Essential geological conditions of arte-
sian wells. Some chemical feutures of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 94 3. Price 10cents. To be had at this
office and from all newsdeulers.

OIL WELL SUPPLY GoO.

Manufacturers of everything needed for

ARTESIAN WELLS

|| MouNTED OR ON SiLLS;FOR
DEEP OR SHALLOW WELLS, WITH)
STEAM OR HORSE POWER

Beroll Baws, Tools, Drills, Forges, ete. Send 4o for for either Ga Oll Water orMineral Tests, [P=]
cua]ogue Wilkinson Co., 88 Hundolph Bt., Chicago. Boilers, Engines, Pipe, ﬁmﬁage. Inilling [p=]
Tools,ete. Hius’d uwuoaue. preice lists, | B
i

a’nu discount sheets on request,
{ Tz, Pittsburg, Ol City and Bradford, Pa,
Also, 32 Cortlandt 8t., New York.

BUY
TELEPHONES

20 x 28, $35€I Coucb 20 x 20, 33 00, Child’s, 14 x 22, $2 50 'l‘hnt are good—not ‘*cheap things.”’
"Se ent, express prepmd, on ro Address
Weston & Wells sfg. Co., 11 1—llleNobleSt » Phila.. Pa

ELECTRIC TELEPHONE

Sold outright, no rent, noroyalty, Adapted
to City, Vl]lage or Country. Needed in every
home, shop, store and office. Greatestconven-

ience and best seller on earth.
gents make from $5 to $50 per day.

ne in 8 residence means a sale to all the
™ |neighbors. Fine instruments, no toys, works
| anywhere, any distance. Complete, ready for
use when shipped. Can be put up by any one,
never out of order, no renairing, lasts a life
time. Warranted. A money maker Write

“W. P. Harrison & Co., Cierk 10, Columbus, 0.

Iy
1 AV AN ALY

KEEP THE HEAD COOL.

The Braided Wire Spring
Pillow 1s Cool and
Cleanly. Comfort-

able as down or
feathers. Practi- |

cally indestruct-

ible. Price, up-
Eolatered in ﬂne

The difter-
ence incostis little. We guarantee our apparatus and
%uarantee our customers against loss by patent suits.
ur guarantee and instruments are B()'l‘ OO,

WESTERN TELEPHONE CONSTRUCTION CO.,
440 Monadnock Block, CHICAGO.
Largest Manufactwrers of Telephones im theU nited States

SINTZ GAS ENGINE CO.

GRAND RAPIDS, MICH,

U. 8. A.
Manufacturers of the Sintz Sta-
tionary and Mxn-ine (as and
Gasoline Kngines. gecmlly
adapted for Boats and EBlectric

w %nghémg lt?,unsl with l;nmtmfaed
ured or natural gas— Boats an
As.!;;s !f‘m- g"vpﬁlﬁ LS. launches. Prices within thereach
JAMER LE & CO., of all. §#" Sendfor Catalogue.

Eprlngﬁeld. 0hlo U. 8. A Mention this paper.

BEI.TING of Various Styles, ELEVATORS, CONVEYORS,

COAL MINING and HANDLING MACHINERY.
The JEFFREY MANUFACTURING CO.,, COLUMBUS, O,

&~ Send for late Catalogue “C Branches: CHICAGO—NEW YORK.

For Cotton, il & Rice Mills, Su
Mining, Gas & Water Wks.
Iutitn & Cylinders fo:

ugar Honses, Distilleries, l’hnsl:lhn.tll & Fertilizer Wks.
'hreshers & all kinds of Gruin ! enmng Mach'y, Steel & B9
Sereening Ore, Coal & Stone. For Filters, Strainers, Ven-

Iron
tilators

instructions address Munn & €o., 361 Broadway, New
York. Otherforeign patents may also be obtained.

Gag & Varor Stoves & all snecial rornnses  Perforated Tin & Brass. ua-—

KING PERFORATING CO., CHICAGD *"&&& T6

NEW YO

tHE HARRINGTON &

© 1895 SCIENTIFIC AMERICAN, INC.

We also manufac- |
ture and furnish everytbing re-
1 and complete |

and Mounted Steam Drilling |

O

THE LARGEST AND MOSTCOMPLETE

LINE OF DRAUGHTING ROOM FURNITURE
MANUFACTURED BY

MORSE MACHINE C0.ROCHESTER NY
NOW READY !

Fourteenth Edition of

Experimental Science

A GREAT BOOK FOR THE HOLIDAYS.

REVISE®D AND ENLAKRGHED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man.
woman, student,teacher, oranyone interested in science.

Intbe new maiter contained in thelast edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical 1llusions, the
Optical Projection of Opaque Objects. new elqmrmlems
in Projecticn, Irides@nt Glass, sone points in Photo-

aphy, including Hand Cameras, Cane Cameras, etc;

vstems of Electrical Di stributien, Electrical Ore 'Find-
er, Blectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantially and beautifully
bound. Price in cloth, by mail. $4. Half morocco, %.3.

8T Send Jor iilustrated curcrtiar,

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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