AprRIL 6, 1805.]

Seientifis

Amevican,

oil chamber with an opening leading to the upper end of
the feed groove on the spindle. As the chamber is an
integral part of the nut, it is always in the proper posi-
tion, and there is no danger of wasting the lubricant, the
spindle being thus oiled without requiring the removal
of the wheel.

OVERDRAW CHECK Bir.—Joseph Car-
ter, Blyth, Canada. This bit i& independent of the
driving bit, and is designed to stay in any position in
which it may be placed, not moving up or down in the
horse's mouth when the horse 18 checked, It has a cen-
tral raised section which may be covered by a cushion,
and the ends are slightly curved upward and terminate
in eyes, cheek bars connected with the ends of the bit
receiving near their connection the check rein, while a
nose band is adjustably connected with the cheek bars,
there being means for locking the nose strap in a given
position,

SLEIGH BRAKE.— Adelbert Mecham,
Edinburg, North Dakota. Should the team stop when
the sleigh is being drawn up a hill, this brake acts auto-
matically to prevent the sleigh from running backward,
and when descending a hill, the action of the team in
holding #ack operates to apply the brake, and thus con-
trol the descent of the sleigh. By means of locking de-
vices the brakes are made inoperative when the sleigh is
to be backed. The device is inexpensive and is applica-
ble to any form of sleigh.

PoLice NipPERS.—Leon Brewn, Chi-
cago, Ill. This is an improvement in chain nippers,
whereby they are so made as to require but a single handle,
the loose end of the chain beingreadily thrown over toan
engagement with the handle, forming a loop, which may
be contracted upon the wrist of the prisoner by the man-
ipulation of the handle.

Nore.—Copies of any of the above patents will e
furnitshed by Munn & Co., for 25 cents each. Please
gsend name of the patentee, title of invention, and date
of this paper.
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1. Elegant plate in colors showing a cottage at Mount
Vernon, N. Y., three perspective elevations and
floor plans. Mr. H. R. Rapelye, architect, Mount
Vernon, N. Y. An attractive design,

2. ““The Gables,” a half timbered cottagerecently com-
pleted at Glen Ridge, N. J. Perspective elevation
and floer plan. Mr. Charles E. Miller, architect,
New York City.

8. A cottage at Great Diamond Island, Me., recently
erected for H. M. Bailey, Esq., two perspective
elevations and floor plans. A unique design foran
island cottage., Mr. Jno. C. Stevens, architect,
Portland, Me.

4. A dwelling at Armour Villa Park, N. Y., recently
erected for J. E. Kent. Esq., at a cost of $5,200
complete, two perspective elevations and floor
plans. A very picturesque design.

5. A colonial cottage at New Rochelle, N, Y., recently
erected for C. W, Howland, Esg. two perspective
elevations and door plans. Mr. G. K. Thompson,
architect, New York City A uniqueexample of a
modern dwelling,.

8. The residence of Charles N. Marvin, Esq., at Mont-
clair, N. J. A design successfully treated in the
Flemish style. Two perspective elevations and floor
plans. Mr. A. V., Porter, architect, Brooklyn, N. Y,

7. A fine Colonial house at Elizabeth, N. J., recently
completed for Henry A. Haines, Esq. Perspective
elevation and floor plans. Architects, Messrs.
Child & De Gell, New York City.

8. A residence at Flatbush, L. I, recently erected for
C. H Wheeler, Esq., at a cost of $11,000 com-
plete. Two perspective elevations and floor plans.
Architect, Mr. J. G. Richardson, Flatbush, L.I. An
attractive design.

9. A cottage at Plainfield, N. J., erected for Chas. H.
Lyman, Esq.. at a cost of $5,000 complete. Two
persective elevations and floor plans. Architect,
Mr. W. H. Clum, Plainfield, N. J. A picturesque
derign.

10. An elegant house at Scranton, Pa., erected at a cost
of $15,080 complete. Two perspective elevations
and floor plans. Architect, Mr. E. G. W. Bietrich,
New York City.

11. Engraving showing the new building of ** The Bank
for Savings,” recently erected on 22d Street, New
York City. Mr. C. L. W, Eidlitz, architect, New
York City.

12. Foundation piers of the American Surety Company’s
building, New York City. Four illustrations,
showing the most advanced methods of caisson
construction for city buildings.

13. Miscellaneous contents.—An automatic gas saving
governor, illustrated.—Heating a residence with
open grates, illustrated.—Arranging effective in-
terior, illustrated.

The Sclentific American Building Edition is issued
monthly, $2.50 a year. Single copies, 25 cents. Forty
large quarto pages,equal to about two hundred ordinary
hook pages ; forming, practically, a large and splendid
MAGAZINE OF ARCHITECTURE, richly adorned with
elegant plates in colors and with fine engravings, illus-
trating the most interestingexamples of Modern Architec-
tural Construction and allied subjects.

The Fullness, Richness, Cneapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., POBLISHERS,

361 Broadway, New York.
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The charge for Insertion under this head isOne Dollar a iine
for each insertion ; about eight words to a line. Adver.
tisements must be received at pudlication oliice as eariy as
Thursiay morning to avoear in tie foilowing week’s issue.

Try us for manufacturing your wire or sheet metal
specialties, The Enterprise Mfg. Co., Akron, Ohio.

*.S. metal polish. Indianapolis. Samples free.

Marine Iron Works, Chicago. New catalogue free.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls,O.

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

J. T. Crowe, Truro, N. 8., wants circulars of pump bor-
ing machinery.

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

Canadian and foreign patents negotiated.
companies formed in KBurope. References.
528, Toronto, Canada.

Industrtal
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Capable, practical engineer, thorough commercial ex-
perience, export and home, desires responsible manag-
ing situation. °** Capable,” P. 0. box 773, New York,

‘I'he best book for electricians and beginners in elec-
tricity is * Experimental Science,”’by Geo. M. Hopkins.
By mail, $ ; Munn & Co., publishers,36 Broadway, N.Y.

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

82~ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on apolication.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and &)age or number of question.

Inquiries not answered in reagonable time should
be repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in this department. each must take his turn.

Bu yers wishing to purchase any article not advertised
inour columns will be furnished with addresses of
houses manufacturing or carrying the same.

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

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(6464) W. C. E. writes: In a town in
this State the water supply is pumped from a lake to a
reservoir situated at a distance of about 1,800 feet from
the pump house, and at an elevation of about 308 feet
above the town; the power used to elevate the water is
two Worthington compound pumping engines, with
steam cylinders 12 and 1814 inches diameter respectively,
water cylinders 814 inches in diameter, all 10 inches
stroke, and are of 750,000 gallons capacity each per 24
hours. As the capacity of the pumps greatly exceeds the
wants of the village at present, it is proposed to use a
portion of the water from the reservoir to operate a 6
inch turbine water wheel, which it ¥ claimed will de-
velop 108 horse power under 300 feet head, to operate a
dynamo with which to light the streets. Would this be
practicable ? Would it cost more or less for fuel to fur-
nish the power for a dynawo in this manner than by
anengine directly attached ? A, Your pump has aca
pacity of 520 gallons per minute, and 100 horse power Ly
the best impact wheel regquires 1,560 gallons per minute
under 300 feet head. So that the total horse power of
your pumps is but one-third of the power required. It
is a decided waste to pump water by steam for generat-
ing water power. Birect steam power for the dynamo is
proper and practicable, and the best of all is a combhined
compound engine and multipolar dynamo.

(6465) J. W. H. asks : What is the loss
in friction between the transmission of 180 horse power
with direct connections with engine and a bevel gear?
Also loss in friction between a direct connected engine
and a machine driven by belt? A, The loss of power
transmitted by belting is somewhat variable, depend-

|ing upon thickness, tightness and velocity. On an

average the loss is about two per cent by creepage, and
the loss by increased journal pressure and tlexure of the
belt is from 14 to 1 per cent more. A total of 314 per
cent variable. The loss by gearing of equal size and of
the larger dimensions, well made and adjusted, is very
small, embracingonly the friction of the teeth, amount-
ing to from14 to 1 per cent of the transmitted power.

(6466) G. W, 8. writes: I am a reader
of the SCIENTIFIC AMERICAN, and would like to know
whether in the manufactnre of a small experimental dy-
namo one would get as good results from adrum arma-
ture ag a shuttle armature ? And if so, ought the size
and amount of wire on the armature be the same as would
be used in the samedynamo on ashuttle armature ? By
all means use a drum armature. Make it larger; two or
three times the diameter of the shuttle armature. We
refer you to SUPPLEMENT, Nos. 161,599, 600 and 844,
for information on the construction of small dynamos;
price 10 cents each by mail.

(6467) E. W. H. writes: 1. Kindly tell
me how walls are wainscoted with tiles, that is, how the
tiles are best fastened to the walls, and what backing is
first 1aid down upon which to lay a tile floor over wooden
joist, 8o as to insure a water tight job free from cracks.
A. Portland cement freshly mixed is the best bedding for
tiles for walls and floors. For floor backing put in a
deafening floor two inches below the top of the beams,

well fastened to prevent springing, andfilwith goodmor- '

tar concrete even with top of beams, and on this surface
bed the tiles with Portland cement. 2. What thickness
of plate glass would you specify for a residence, size of
glass 33 feet, and how thick should the frames be for
such glass ? A. If polished plate is to be used, it should
be 14 inch thick, For common plate 1§ inch or 4 inch is
the usual thickness. Frames for the % inch glass should
be 174 inch thick, for the thinner glass 114 inch thick.
3. Would Portland cement be preferable as a mortar to
lay brick in a foundation wall, to lime mortar tempered
with cement ? If so. please give proportions of sand. and
Portland cement best adapted, and say if such mortar
would be unfavorably affected by the heat if it were used
mn laying chimney brick. A. Portland cement is best
forfoundation walls in varying proportion with lime ac-
cording to economy desired. Lime 3 parts, Portland ce-
ment 1 part by measure makes a strong mortar with 8 to
10 parts sharp sand. This also makes a good mortar for
ordinary house chimneys. 4. What proportions of Port-
land cement and sand would be best adapted for plaster-
ing the inside of a brick cellar wall to make it water tight?
A. Equalparts of Portland and clean sand for cellar wall
plaster. 5. Is there any objection to the use of sheet
lead for gutters, tlashings, and flats, and how should the
edges of the sheets be soldered together ? A. There is
no objection to the use of sheet lead for flashings, The
edger should be turned up, cleaned by scraping and
burned together with a hot iron without solder.

(6468) H. 8. L. A. asks: What is the
latest theory of electricity ? We have several theories of
our own make, and would like to know how far we are
from the most generally accepted theory of electricity.
A. Your question is avery broad one. You will find ex-
cellent articles on the subject in the SCIENTIFIC AMERI-
CAN SUPPLEMENT, Nos. 666, 719, 857, and 995. We can
also supply any books on the subject.

(6469) L. B. asks: 1. In what way does
the difference in distance between the carbon and
platinum points in the Blake transmitter affect the in-
tensity of the current ? Boes the current decrease ac-
cording to the amount of air between the points of con-
tact 2 A. The points are always in contact. The pressure
constantly changing causes the variations in current
effecting the transmission of sound. 2. If a thin
rubber ball filled with carbonic acid gas were placed
near to the mouth piece of a bell receiver while in
operation, would the sound be increazed ? Could
this sound be retransmitted ? A. It would concentrate,
not increase the sound. It could be retransmitted. 3.
Do you think that it would be in any way possible to
obtain power from the rotating of the earth ? Has any
one ever attempted it? A. This i8 among the possi-
bilities, but has not yet Ween demonstrated to be prac-
ticable. 4. Have made Page's rotating armature as
described in Sloane’s ‘ Electrical Toy Making,” and it
works well ag a motor but it will not generate. Cannot
surmise what the cause is, If possible suggest a remedy.
A. Tt will generate some current if rotated rapidly
enough. 5. Please refer me to some periodical or book
telling of the advantages of galvano-cautery. A. Fora
zood treatise or galvano-cautery we refer you to Bige-
low's ‘“International System of Electro-Therapeutics,”
8vo, cloth, 1160 pages. Price $6 by mail pest paid.

(6470) J. D. says : 1 Ihave constructed
storage battery like one described by you some time ago.
What would be proper resistance to discharge them
through in forming; size of plates 10x12, 7 plates to cell,
26 cells in all? What would be number of hoursthey
would run, and how many 16 candle power lamps would
they run, and how long? A. Four ohms resistance will
answer for dischargingin series. They should run ten
hours and maintain about twenty 16 candle power lamps,
but it would be safer to make a large deduction to allow
forimperfection of construction. 2, Have motor sixteen
segments to commutator, leads give one-quarter turn,
brushes work on opposite sides, have three 14 inch carbons
in each brush holder, and in a few minutes' run, commu-
tator and brush holders become so hot that you cannot
touch them, and in a short while so hot that it will un-
solder leads from commntator. Run with 50 volts about
10 or 12 amperes.
remedy. A. Your field may be out of proportion to
your armature, but try glving it less potential. Inter-
pOse a resistance in series with it.
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TO INVENTORS.

An experience of nearly fifty years,andthe preparation
of more than one bundred thousand applications for pa-
tents at home and abroad, enable us to understand tbe
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere, A
synopsis of the patent laws of the United States and al]
foreign countries may be had onapplicatlon, and persons
contemplating the securing of patents,either at bome or
abroad, are invited to write to this office for prices,
whicb are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

March 26, 1895,
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{Seenoteatendof list ahout copies 0f these patents.]

. 536,524

., W. Herzber;
Amidotriazin, A 2| E A

Anchor,

Anvil, lee, and dnllmg m

METETS . e arreeaenannns 536,219
Armature for electric mach 522 ,439
Auger, earth, G. Laube.. 434

Axle, wagon, D. Bullock.

Band cgtter and fender, R. L. Dennison ?3‘6,270
Banjo. S. H, Mason o
and cake beater, E. L. D. Hoyle 536.527

Batter drog?er
Bedstead, Barcalo. . ......coeenierecaraiiiienas
Bell rin Emg device for velncles, White & Glover 536,499
Belt tightener, O. Bach 6,323

Bicycle driving gear, T. B Snyder ¥

Bicycle. railway, R. Herz.......... 536,285
Bicycle saddle cover, W. C. Mclntire. 536,538
Blackboard, T. Hoole 526

Blmds, means for actuating window,

536,42
t sto ping and steering device, H. A. Sheldon 536. 236
Bonler. gee Steam boiler.  Water tube boiler.
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Boiler cleaning compound, J. Rohrkraut. 536,3%
Book mailing corner, Wright & Legan 536.315
Books. carbon holder for blank, L. A. 536472
Boot or shoe, B. A. Pickering.. 536,292
Boors or shoes, machine for un soles and
of, W. Care 536,183

Bott]e cap. W. H. 536,383
Bottle stand, F. W. L. Knu 536,513
Bottles, valve to prevent refill

Hupchen. .. . 536,214
Box. See Pap
Box head doweling machme, G. W, . 536.224
Box machine, J. F, Adams . 536,458
Box machine, W. §. Bavis. . 538,458
Box nailing machme, W. S. D01 536,192

Brake. See Car brake. Electtlc brake.
brake. Vehicle brake.

Brake mechanjsm. automatic, T. Silvene

Brick facing, C. F. I Srr s

Bridge, drawn, B. L. W orden

Broom head, R. Ra

Buckle, C. A. Co ! SN 267
Buckle. J. Parker............... 536,390
Buckle, back band, W. F. Anthon 145
Bungs, attachment for faucet, J. W. Griffin ... 536,567
Burner. See Oil burner
Button, sleeve. H.Wexel.............coceiven..es 536,407
Buttoua. machine for mauufacturmg. H.C.Han- 5%
.................................... . 536,341
Cahle grip, L. Hachenberg............. 50 . 536,425
Camera. See Magazine camera,
Can, See Paint can.
Candlestick. miner’s, A. Eck .. 536,460
Cane and umbrella, comdined, C. H. Morgan...... 53,223
Cane and umbrella, combmed G. Williams. . 536,36
Car brake, cable, J umais........ . 536,329
Car trake, railway, F Guy. . 536,
Car coupling, W. B. Dinsinore, JT. . 536,191
Car coupling, C. W. Hinton... .. . 536,284
Car coupling, J. N, Moehn. .. 536,931
Car fender, A. Hare. ..... 536.518
Car fender, W. A, MorTis 536,475
Car fender, M. M, Scott.. 536,
Car fender, street, M. Cloone; 536.418
Car, hand. \' Bmas berry. 536,531
Car'impeliing mech anism, V. 536,325
Car screen guard, st reet, e 536,300
Car switch device, S. M*® Bmdley Ff, 202
Cars, portable device for unloadin 536,200
Card grinding, B. A. & W. Dobson 6,375
Carriage curtain securing devlce M. 536,321
Carriage, folding baby, T. H . Wilcox 309

Cart, A. mith.........
Cart, road, Barker & Laird
Case. See Shipping case.
Caster, A. A, ALleN. .. .t iiiiiiiiiiniiareieneiseennens
Centrifugal ms,chme. S. C. Rockman.,
Cen‘rﬁfuxal machine driving mecha

Fann
Chip h-lier and game counter, B. D. Rockwell.. ..
Cigarettes, manufacture of, A. L. Munson.........
Clamp. See Floor clamp.
Clasp for garmeuts, corsets. etc., W. H. Payne (r)
Clotb sing eing macbine, Whittie & Reynolds...... 5
Clothes banger, J. H. J. R«
(lutch mechanism. W. E. Forster
Coal bunker, Curtis & Inaaes
Cock boxes, guide for.stop, F. H. Cullen. o8
coffee polishing machine, M. Mas ........ o 536,436
Collar and necktie fastening, V. F. Von Ried..... 536,492
Cooler. See Water cooler-.
C orset or dress stay steels, machine for cuttlng
ff, D. E. Creech................oovvvuuni

Cotmn gin blast flue, Gammens & Shaw..
Coupling. See Carcoup]mz Hese couplin h
Crank arm attachment. F, H. Richards..
Crayon moulding machine. C. A. Rittmar
Creamer, centrifugal, 0. Ohlsson
Creamer, centrifugal, A. H
Crupper M. Geudreau.

Culinary im jﬂement J.
Cultivator, J. Woolsencroft.
Cultivator, corn, F. Robert..
Cultivator, band garden. C. J. Abbott
Curtuin fastener, A. H. quer L

536.564
. 536,20

Curtain red, W. H. Edsall.. .. 536,212
Cut-out, fusible, J. J. Woo o 536,311
Cutwr See Band cutter. Pipe cutter. ReOt cut-
Cutter head, rotary. E.U. Kmsey ....... ... 536,432
Cycle, W, C. Jo naton . 536,529
Dam, gravmf Beardsley 536,453
Damper, C. Re 36,443
Decorticating ﬂbmus plant,a stems, or leaves, A
machine for, Walker & Stephenson. .. 536495
Dental cast, D. C. M cN aughton 536,227

Dental filling tool, T'.G. Crymes. .
Detergent compounds, manufacturing,

14

Dish cleaner, B. H. Alvo 630,254
Dish washer, Hodges & Bickson o 536,525
Ditching and grading machine, E. k', Sojoumer 536,561
Ditching and tile laying machine. O. B. H. Han-

...536,33, 536,340
Ditching machme, G. A.ShieldS.........ccceuunnen. 536,401
Drier, J. F. Gubb 8,336
Drill.  See Grain drill.
Drill tooth spring, O. B. Pickett....... .............
Drip stand for drinking glasses, J. Kickbefel......
Dropper. See Batter dropper.

Brying stand, etc., apparatus for. A.Ferrester

By e. black, Kahn & Runke). .-181
Dye, blue azo, R. Kirchhof. 536,532
Dyeing, etc., apparatus fer, 536.486
Dyeing macbme. A. C.T. St 536,487
Dynamite sbell J Crowley 536,565
Elbeer th Warr en. ;487
ow ings, mou

...... g 536,204
P‘lectnc brake, 536,535
Electric current regula tor, C. M. ]ordan 36.530
Electric switch, C. C. Chesney........ 536,268
Electric switch, C. J. Miller.."............ 536,22
Electrical _meter, combination, H. C. Parker 536.478
ElevatoT. H. LONBAUET. ... .. eorv «oeearne.. 536,215
Elevator operating inechanism, D, D. Walton. 36,36/
Elevator wheel, A. Sedgwick 536,083
Engine. See Gas engine. Locemotive engine.

Rotary steam engine. Steam engme

Engine 1ndicator cylinder, steam, F. R. Baldwin.. 536,255
Extractor. See Stump extractor.
Eyeglass case or holder, A. C. Whne ............... 536,55/
Fareregister, L. Ehrhcu et al . 536,273
Faucet, Frey & Wh 36,37

Faegarator benter . Kol L
Feedwater heater and coniensmz apparatus, E.

Green
Fence lock and stay, wire, C. M. Suter. 536.488
Fence stretcher, wire, J. Stauffer.. .... 536,384
Fence tension device, wire. W. H. FOX............. 536,332
Fender. See Car fender.

Fertilizer, J. W. Hickman
File, newspaper, G. H. Wright
Filter, W. B, J..mdsay ..........
Filtering apparatus, beer. W. Albach.
Fire escape, E. W. Petts

Fire extinguisher, antematic, C. W. Kerste:
Flanging machine, J, MiskolCzy.......cceuuun
Flash light mechanism, E. D. Evans.
Flexible tube. H. H‘ Brooks. ....
Floor clamp, S. Mero............
Flour bolt, vertlca‘ A Gillespie.
Forge, A. Rice........ ..
Fulling mil), E. Gessner.
Furnace, F. H, Richards
Furnace, R. Wirth et al.
Furnace, traveling floor, E.
Game regmter for rlool

Gold

Garmem hanzer.
Gas engine, explesive, J. W Lamber
Gate. See Railway gate.

Generator. See Hot water generator.
Gig mill, H. N. Grosselin..

. 536,314
. 536"

ts{bles

Glasablower s snap, M. S. Thompso . 536,241
Governor, steam engine, J. Begtrup. . 536,505
Grain binder, Elllthorp & Steward. . 536,42
Grain binder, M. Kane.......... .. 536,571
Grain drili, P. M. Gundlach . 536,337
Grmdmgmlll J.F. Winchell’ . 536,410
Gum, manufacture of starch, V. G. Bloede. . 536,260
Halter tie, J. Cornell . 536,51
Hammer, G. A. Lambert . 536,834
Hand paa, D. Shirley 536,548
Hanger. Ree Clothes banger. Garment banger.

Mail bag hanger.
Harvesters, reapers, or like machines, knife or

cutter for, . Friesz........cccccevviiiiieeeinnan. 536,464
Harvesting machine, M. 8. Hunter.. . 536,351

Hat and coat book, combined. M. Wood

by
Hat brim curlmg apparatus J. Ives.. 536,568
Hay tedder. E. A. & M. H. Payis.. 536,269
Hay tedder. C. H. TICDET . .. o vvoaesossrrannezesans 536,404
Heater. See Feedwater heater. Water heater.
Heel 1or boots or shoes, cusbioned, B. R. Tiflgren 536 530
Hide stretching device, J. W. Chapman. 536,458
| Hinge, trunk, W. A. Truesdale
Hook. See Ladder hook. Whiffietree hook.
Horse power, S. Z. Schwenk........... .....o.oieie

Horse weight, D. B. Maconachie
Hose coupling, F. F. H
Hose covering, flexible, A. P. Cochra
Hot water generator,J. Engelbart
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Hydrometer, T. Lobnstein
Indjcator lock, J. M. Bdgar..

coaeees.. 936,316
536,195, 536,196 |
i 536,397

Indicator lock, J. Z. Roraback. 36,397 |
Inkstand, tountain, L. N. TThomas. 536,3
1nk well.'J. Morton 536,442

Insulatine higbh tension coils of (ransrormers.

Schneller & Wisse.............. . 536,319
Insulation, applying, F. E. Cas . 536,184
Jewels, producing wetal art objects set with, V. |

G. BIOCME . ... e aeeeieieeaiianenennneens e 36259|
Key. See Yoke key
hltchen cabinet, J. Berntsen........cooeiiiiiann ... 536,258
Kitchen cabinet, S. W. Tate.. . 536,489
Kmttmrz‘mﬂchme, circular sprmg beard needle.

F. H. Gat .. 536,201
Lawel holder A Kol Mllls, Jr.. .. 536,386
Laces,chp for securing hoot shoe, or other, W.

H. 'Thrift. . 536,408
Lacing, F.S. M © 536,476 |
Lacing hook heads wit

covering, M. Bray. 536,182

Ladder, fire, O. B. Hall.
Ladder hook, L. Fergus
Lamp. safety V. J. Callag
Lathe for turning irregular for
Lathing, metalhe VAR bchaper
Lighting device, I. M. Ros
Lock. See Blevator lock.
lock. Seal Jock.
Lock, H. V. p. Cooke
Locomotive engine, E. B. Coxe
Loom picker stick, W. L. Keith.
Machine case, J. Hotsapll)ar
Magazine catnera, M._C. G. De ‘(riran y
Maenetic separater, J. D. McKinnon. "
Mail bag catcher, Winsor & C ummmgs
Mail saz baneer, G. M. Patterson

536, 2‘:6
o3 208 |

.)dh.h Q

i e for uahzm ower of, 0. Tuhbe. See K'lexible tube.
Malﬂsg{ ?gsdevw ........ eq Ep _______ J 536.257 | | Tuning device forstringed musical mstruments,
Malt, manufacture of crypto, C L Hart. 536346 F. B. Converse 536:563
Map, M. Arriaga............coooiiin. oo 536,504 ~ Tuyere iron, A. Pederson 531,317
Match making machme H. C. Spanldmg 536.402 Twine and manufacturing same. 3. Ellis 536,421
Matchsafe,S. E. Ball..................... 536,560 Type case bracket or suppor Srephens 536. 232
Metal rolls, grinder and dresser for, W. E. Harris 536520 Typewriter drop cakinet, S H 536,347
1\Ietal rolls i their housmzs,grmier and dresser Typewriting machine, H. Jarvm 536,588
B R 2 €1 0 T TR 536,519 - 'I'vpewritire maehme T. 8. Stackhouse &%6.@03
Metalhc Slocks. process of and apparatus for Umbrella bolder, C. T Work. . ......... 536,501
making holes throughb. Friedrich & Schulte.... 536278 Valve, aummatw R. H. McMath 536,477
Meter. See Hlectrical meter. Valve, balanced slme H. C Clay. 536,562
Microscopes, mechanical stage for, J. P. Swift ... 536,552 \ Valve device, T L. Webster..... 536,245
Mill. See Fullingmill. Gig mill. Grinding mili. Vehicle prake‘ neumatic, H. P. ‘Booth. 536,261
Milling machine, J. L. Bogert......... Vehicle front, J. Sauder....... 536,398
Mine trap door, G. Bonenberger.. Vehicletoerail, C. C. Bradley 536,370
Minine machine, electric, E. C. Morgan Vehicle wheel, G. Jobson..... . 536,528
Mould forlining unjouns, G. VW, Harrington. . Velocipede, N. Smitb........ 0. 536,549
Moull for Iining unions or couplings, G. W. Velecipede provided with electrical communicat-

(2 | T P Y ing apparatus, R. H. Wolff........... ........... 536,411
Monon eontrollmg mecbanism, A. Sedgwick Vendmg machine, coin- operated chance, E. Law-
Musk, artificial, A, BAUr........o..oioiiiiineneee e 836,324 | TBNCE...eeiii e 538,355
Nail driving machine #ox, J. J Hayes Ventllamr “See \Vater closet ventilator.

Numbering machine, E. P 26, 18, W. J. Wa. A f

Nutlock, D. C. Wetsel............. gﬁﬁﬂ‘)‘% Ypﬁn( machine, 5 %3,338

Qil burner, atomtzing, Luther & Cowart.... . 536216 Washer. See ®ish washer.

Oil plmﬂer F. E. Railey . 536,367 | Watch movement box, Morlet & Nordmann.. . 536.440

Ordnance, recoil operated automatic, A. A | Watchcase pendant. Elser & Canniff.. 536.274
McKnight . . 536.387 | Water closet cistern, B. Dale . 536,187

Organ, O. E. & G. C. Wick.. . 536,247 | Water closet ﬂushmg tanks, chain pull for, J w.

Oven deor, F. H. Van Houten 536,491 L0705 1) LY M et i R it PR 6,405

®vershoes on shees, device for retannn 2 Watercloset ventilator. W. Scharnwemwer 36,543
Weatherwax........................ . 536,244 = Water cooler, F. M. Underhill......

Packing, meta llic, R. Holmes........................ 536,206 |
Pad. See Hand pad. |
Padlock, permutation, W. E. Hullinger.. 5 530,285
Paint can, M. A. Marzynsk 36.217 |
Paper box, T. F. W. Schmidt 536.544
Paper box machine, A. B. Cow 536,371
Paper wucket.T. F. Schmidt 536,545
Peat cleanlng and drcortlcacma
536,5 8
536.307

Penciland sharpener combine: 536,289
Pessary, H M. Paine.. 536,540
Phantoscome. C. k. Jenkins.. 36,069
Photozraphic retoucher, A. 536,291
Photesraphic roll helder, E. B. Barke, 536,178
Photographic shutter, W. 1. Adams.. 536253
Photocrrnphlc shutter, A. G. Tisdell. . 538,242
Pianos, arch plate frame for uprig

Mitchell.l ... o=, T e .. 536,578
Pickling sheets, etc., apparatus for, A. E. Sawers. 536,3%9
Pipe cutter, J. . Vinten ........ .0 000 T o
Pipe ﬂttmgs mouid for Immg G. W. Harrington. 536,342
Pipe. machine for making continuous, R. F.

Dockery ... 536.376

Pipe threader and reamer, (. Ressler
Planter. L C. Evans ........
Planter, corn, G. L. Whltmz
Plew, M. VVehe ; ;
Plow garden, M. P. Jacows.

Plow subsoiler attachmem ‘W. M. Carter.
Plow, woeeled. H. Lindestrom
Power. See Horse power.
Pressure, apparatus for automatlcally intensify-

ing and equalizing, C. P. Hig gins 538,430
Printi ng machine, cylinder, C. P otter . 336,.,9'3
Printing press, J. BTaoks. . 536,263
Printing press num bering atmwhment “He nkle &

Teal . 536.428
Pulley, window weight, H. L. Hart.. . 536 426
Pulp, machine for mouldmg bollow ware Imm

M. L. DECRIDR vucc cawivaionis s e v cattn oo ua came o 536,189, 536,19
Pulverizing reck, etc., machine for.P Mckellar 536,
Pump, sel1- regu]atmz. V. Mentalto.. 556,35

Pump, vacuum, J, L.
Puzzle, H. E. L. Fi

ogert

Rail kender, A. L. Stanferd. | 536,238
Rail brake, F. L. Desmoineaux............... ...... 36,459
Railwav and water tobegganing apparatus, in-
clined. E. J. MOITIS. ....oouiveeeern i, 6,441
Railway, closed conduit electric, W. Lawrence (r) 11,481
Rallway conduit electric. F. 8. Davenport.... ... 36.374
Railway crossing signal, E A. Hermann.. 536,429
Railway gate. S. 8, Smallwood......... 36,3
Railway pulley, cable, E. M. Johnson 6, 4'
Railway rail, reversible, B. A. Thomas 536,305 |

Sash walance, J. H. B
Sash, swinging window, D H. Gail.
Saw set, J. E. Whiting

Scaffold, windnw, H. W Bulloek
Seal lock, C. V. Boughton.
Seal lock, B. 8. Shaw..
Seams of sheet metal can’s, machine for formmg

Railway srwnahmz, A. Gre ZOTY. ... .. 1330
Railway supply system. electrle 536.275
Railway switch, J. H. Relnhardt 536,482
Railway swmch automatic, J. . 536,188
Railway svntch, electric, R. A. Ba] dwin. 536,258
Railway switch operating device,J.F. O .)36 229
Railway swncbes, means for operating.
536.474
W 536,586
Railway train, 'H.'L. 536,360
Railways. construction of, E. 536,465
Railways, system of electrical sig
L . 536,547 |
Raisin seeder. W. Johason . 536,570 |
Recorder. See Salexrecer
Register. See Fare register. Game register.
Register for measurmg lengths of varying recip-
rocating strekes, G. P. Aborn.. 536,252
Reer sLenrrzig and mdlcaung machme, F.L. Balley 536,414
Relay, C 536,569
Respirator, H. Sclmueklm,h . 536,299 |
Revolving and reclining chair, 536,213
Road working machine, B. Poulson .. 536,294
Root cutter, J. P Nickodemus....... . 536,228
Rotary steamen g ne, R. L. Henderson. 536,348
Rug. etc.. steamer, E N Huyck. 536,383
Saddle, J. C. Speirs 536,403
Sales recordler with coin drsp]ayer and cash
drawer, manual, R. Zabel 536,413
Salt evaporator, N.S Beardsle 36,180 ‘

and soldering lock, G. T. Pillings.. .ee. 536,589
Seat. J. Mallett........oooceeueiiinnn. 536,577
Separater. See Magnetic separator.

Sbade guide, J. ). Hah ... 536,517
Shade holder, W, 536,207
Shade. wmdow A.H. Brumfield. | 136,5!7
Shaft attaching device, J. R. Baxter...... 536,179
Sheet metal band rails, finishing, W. Klose. 536,54
®helf, 80Ok, R. Linkletter.................. 536,57
Shelf, roller »oe k, P.J. Pauly, Sr 536,391
Shipning case, W. '['. Boatwright. ,50(i|

Ship’s log and course indicator, reco
Shoe, E.S. Harris..
Shove] feet guard, G.
Sifting apparatus, H. Seck
Signal. See Railway crossin
Signal and switch- operatmg apparat
Dutrey..
Signa) system. electrx il & Wi A
Signaling apparatus, e]ectrlcal W. E M. Jac
Sk irt elevator, J. Mallet
Sled. D. C. Hamlin
Snow plow for street. rail ways, Dean &
Soap holder, Gilham & Ervey
Sele laying machine, Judd &. Pa ui..
Sole pressine machine. W. E. Forster (r
Spectacles, T. A. Willson
Spinning and twisting machine spindle, J. . &
H. Collins
Spinnlng ring, J. Fowler. B3OS0
Stamp affixing machine, E. C. Palmer. .. 036,558
Stard. See Bottle stand. l
Steamboiler, T. Herald.....ecvteeeenencnarecnaiannes 336,523

536 582 |

.)35 23’
536,546 |

36.526 |

61| Stitch separating and mdentmg machme, J B.

| Tie.
| Tire, pneumatic. VWW. A. Warren
| Tire tizhtener. Howard & Grandpre.

| Weighing macbine, aunomatlc, C. R.
Wheel. éq'ee Elevator wheel. Vebicle wheel.
Wheel supporting and truing device, A. Dudly.... 536377
WhitHetree hook, Li. S. tau.. .. 936,463 |
Whiffletree book, T. G. Mandt ... 536,384 |
Whist tray, auphcate H. H. Everar 536,198
Wire stretcher, A. H. Sensenig...

| Bedpans, I H. O

'(‘uza,rs F. Schweizer

| Pomade ter the skin, H. C. Rice
¢ | Preparations of an antiseptic an

Steam engine, W.R. Dow...
Steam engine, W. 5
Steam engine, J. V. Rice, Jr..

Hadaway
Stocking, G. H Vernon ..
Storage structure, knockdown “J. Macdonald .
Stoves, filter for gasolme, C. 8. White...
Stub holder, W. Willis........... .
Stump extractor, J. T. Hmerson
Submerged way, M. A. De Palacio.

Suppository machine, C. A. ‘I'atum .. 536,240
Switch. See Electric switch. Railway switch.

Switches, automatic safety lock for, Tew & Kl!gs 536,587
Sword scabbard H O. Weller... ............ 536,556
Tablet, order, D. H Rowerts. 536,395
l‘elezrapby . B. Delaney.. . 536420
Telemeter, F. L. 0. Wadsworth... .l 536,494, 536.55

Telemeter attachment Lelesoope F.L. 0. Wads-
worth ...
Telephone,.]. D. Price.
Telephone system, Sakin & Hampton
Telephone exchange system, 8. W. Holman
See Halter tie.

Tire, wheel, M. Adler
Tower, metal, Hanson
Toy, ‘Austin & Craw. .
Toy, zame, O. 1. Dougherty.
Toy, mechamcal Crossley & Birnb

Tro]]ey =ystems, adjustable switch fo

Wood .

D.J. Cook.
Harper. .
Pruck. H. L. Hazen.. ...
Truck. car, W. W. McKe

536 53!

Water heater, W. Scharnweber..
Water tube boiler, H. L. Wilson.
Wax holder, sealing, E. R. Moore
Weathber, strip, P. Wickes
Weigher, grain, L. C . Gutter

jorringe. .. 536,334

Wrench. See Chain wrench.
Wrench, E. N. Woodward..
Wrenches, making, J. C.SD
Y oke key, ox, B. W.Johnson.

536,400
536,312

DESIGNS.

Bedstead, O. E. A. Wiessner..

Bicycle toe clip, J. H. Sager . 24,
FKirger ring, M. L. Powers.. . 24,142
Mantel, A. €. Abramson,. 156, 24,157 |
Mantel, J. F. A. Hoort . to 24,1%
Package case, C. H. We .24 |
Paper knife. C. W. [farrison 24,144
Pencil tip, G. A. V’Vleldnd 24,143

Pocketboek frawe, 8. Zinn. .
Railway rail brace, l«‘ A. Delano.
Scale standard. W. l~ Snmpsuu
Sideboard. H. F. Pot

Stamp holder, W. E. Bannmg ,145
Stove, oil, T. Miller..... ..... 24,150
Tray, communion servic . &. J. Howe oer 24,147 |

TRADE MARKS.

Ale, True W, Jones Brewing Company.
Antiseptics and disinfectants, Newton.
& Company.

Blue, wasking,J. & J. Co!
Books, educational, G. & C. M

Clothes wringers, American Wringer Company.
Clothing, foetwear, horse and carriage cove
jeather and duck coats, and Boys' pants, and
and vests, oiledand rubber. H. Werner & Cem-
ANYL. Frer e TrrRta . s e e
Coffee, fig. Oriental Manufactniing Company ...
Cougb drops and otber remedies for coughs, colds,
and sore throat, Wenneker-Morris Candy Com-
Dlapers, C. Whitman & Company
Electric wires, flexible insulating tuwing to in-
close, American Circular Loem Company.
Eyelets and lacing studs, Fast Color Eyelet Com-

26,307

pan
Flreworks. St. Louis Fireworks Company ..
Fisbing tackle, United States Net and T'wine
COMPANY - - o et iine ittt tieaiaaiaan
Flour, wheat, Duluth Iiperia] Mill Lomf{)any
Flour, wheat, corn, karley, oat,and buc
& J Colman
Fruit jars, J. P. Barstow..
Fuses certam named electrlca], Sperry Electric
Mmmg Machine (‘ompani, .......................
Gasg, liquefied car®onic acid lquld Carhonlc Acxd
Manufacturing Company
Hosiery, J. Kitchenman. ... 26.264
Iron, pig, Clinton Iron and Sféel Company .26, 309 26,310
Laces, leather shoe, P. Goldsteit 26,26

wheat |

Liquors, malt. Bartels Brewing Company . 26,217

Medicinal compound, tonic, Macdonald, Jameson
& COMMPANY ..ottt eieee et e eieenanananns 26,294
Medicinaltablets, T. O. F. Randolpb & Company.. 26.293
Paper, awumenized. Scovill & Adams Company ... 26,271

Perfum ery, toilet waters, and sachet powders
. Firm ef Solon Palmer . 26,286
Pianos, C. L. Weser..... . . 26,301
. G. Long . 26296

Polisb for metals, but not forstoves, Pennsylvama
Lubricating Company........ .. 26,282

26,287

nature, toilet, Newton, Chambers & (‘ompany.. 2¢,24
aper
ani-

Registers. sales check books. and supply
therefor. dumlicating and rrlpllcatmg,

graph Register Cempany..
Ropea and cordage, C. \W. Huni
Silver tableware. including spoons, ladles
and forks, solid and plated, Bristol Brass and
Clock (‘ompan ....................................
Soap, toillet. Mulbens & Kropff.
Stareb, J. & J. Coiman
Stone. aruﬁmal Patent Victoria Stone Company .26 304

Suitings, worsteéd and woolen, J. H. Cockwurn,

26265, 26,266
S Hofl- |
26,275 |

26,288

Towacco and snuff. smoking and chewmﬁ,
nung & Company..

Toothwash, W. L. & C. E. Troesdell .

Toy Books, cards, and cardwoard arhcles, Wolf &

Com pany . 26,272
Trees. pear, Augustine & (‘ompany 26.311
Underwear, linen, H. L. Deimel.. 5
Wash for the mouth, J. B. Todd. .. 26,289

‘Wines and splrltuous liquors, Cahforma Wine
Fruit Company

A wrinted copyv ot the specification and drawmg ot
any patent in_the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
|25 cents. In orderme please state the name and number
of the patent desired, and remit to Munn & Co., 361 | -
Broadway, New York.

|
Canadian varents may now be obtained by the in- |
ventors for any of the inventions named in the fore- |
going list, provided they are simple,at a cost of $40 each.
It compheated the cost will we a little more, Far full
instructions address Munn & Co.,361 Broadway, New
Yerk. Otber foreign patents may also he obtained.
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00D or METAL WUBKEBS

without steam power can save
time and money by using our

FootandHand Power Machinery

SEND FOR CATALOGUES—
A--Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

Qha

LA T H Es rb. Planers, Drills, Machine Hlmp
L] Um }i nrn'{ ],-ﬂhen "]‘uolu and Supplies.
Catalogue Free. SEB. AN LATHE

0.,
0 CULVEI(T QT CINCINNATI, O

<y HAVE YOU SEEN
The New Green River Al
Drilling Machine ?

Everything done—drilling and revers-~
ing—with one hand, without taking it
from crank. Price $15.00
| IF™ Send ter Catalegue.
WILEY & RUSSELL MFG. CO.
Greenfield, Mass., U.

SCIENTIFIC AMERICAN SUPPLE-
MEN1'. Any desired wack number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to e had of newsdealers in all parts of
the country.

o

ARCHITECTURE,

Mechanics, Steam Engineering, Mechan-
ical-Drawing, Electricity, R. R. and Bridge
Engineering, Piumsing, Heating, Mibing,
Epglish Branches. Send for free circular,
statinz suhject wish to study or your trade.
Correspondence School of Industrial *

Sciences, SC RANTON: I’A.

Study Electricity at Home

by our correspondence method, with FREE APPARATUS.
Terms low. Cat, free. Scientific Machinist, Clevel'd, O.

ROBERT POOLE. & SON C0.
EHGIHEERS & MACHIHiSTS
TRAHSMI SSIUH ._MACHIHERY

MAGHIM 'MUULDEI] GEARING

AL FAGILITIES FDR THE

HEAVIEST-CLASS OF WORK

B'ALTIMORE. MD.

AMERICAN GAS FURNACE CoO.
of ELIZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS.
GAS BLAST FURNAGES,

for all kinds of Mechanical Work,

HICH PRESSURE BLOWERS, ETC.
0¥ Illustrated Catalegues en upplication.

Address, 80 NASSAU S'TREET. NEW YORK.

ORDER

UR ()
oV ES-PATENTED
R_FINE MACHINERY.

0
TO K NIGSLOW
0——49 MICHIGAN CLEVELAND

ManNuFa
PECIALTIES&
ARTICLES SMAL
SENOR0SY

T

Manutacturers of everything needed for

ARTESIAN WELLS

for either Gag, O, Wate or Mineral Tests,

Boilors, Engnes, Pipe, Cordase, Drilling
Tools, ete. Hius'd umunque nrice ILses,
and discount sieets on request.

_ Pittshurg, il City and Bradford, Pa,
I'llso. 32 Cortlandt 8., New York,
inElectricity,

ARE YUU lNTERESTE Ste am Bmlers,

Eungines. The Indientor, 1VIaclune bh?p rac-
tice. or Gemeral Mechanical Matters Lerd’s
Power and Machinery Magazine, a 108-page illustrated
monthly, is filled with interesting articles on these sub-
Jects, written by the highest au hormes, in plain lan-
guage. _ Price $1.00 per year. Send for this month’s
issue. Lord’s Power nud Machipery Magazine,
620 Atlantic Avenue, Bosten, Mass,

VANDUZEN <32+ PUMP

BEST IN THE VI
Pum s Any Kind of quu:d
Alwaya in Order, never Clogs nor
K freezes. Every anp Guaranteed.
10 SI1IZ
200 to 12000 Bailnns per "Hour.
L Cost 37 to 375 each. Address

THE E, W. VANDUZEN GO.,

102 to 108 E. Second 8t., Cincinrati, 0.

lDEAs DEVELOPED. Absolate secrecy. Send

for particulars. Advice andsugeestiens free.
Correspondence and sample orders solicited. 2% years
in husmess (nn dam & Son. q&John St., New York.

FORMED MILLIN(:‘;.RCUTTERS
Milling Parts uf—Machinery.

These Cutters can be made in a great
variety of outlines and can we sharp-
s cned by grinding without chang-
ing form. They are economical in
the production of duphcace and in-
terchangeable parts

= Illustmted camloque Pree.

The T.. S. S[ﬂl‘]‘eﬂ [:0., Manufacturer of Fine Toels,

P.@®. Box13, ATHOL, MASS.
MEASUREMENT OF POWER.—BY G.

D. Hiscox, M.E. A description of severa]l improved
forms of awsorption and transmitting dynamometers
for the measurement of the useful work of prime movers
in mills and factories. Withl1?7 illustrations. Contamned
in SCIENTIFIC AMERICAN SUPPLEMENT, No. o
Price 10 cents. To be bad at this office and from all

.STEVENS No. 90 NIPPER,

This Cutting Nipper combines great
power with rapidity. Wire can be cut at
either extreme end of jaws without op-
pesite end closing fastertbau tbe cutting
end. his mpper will cut music wire.

Price. 5 in. $1.50; 6 in. $1.75

Ideal and Leader Sprln Dlvxders and
Calipers, Ideal Surface %‘ s, Depth
Gauges, and Fine Machlmsts’ '00ls.

= Illustrated catalegue freete all.
J. Stevens Arms and Tool Co.,
P. O. Box280, Chicopee Falls, Mass.

D UNGER

Long Distance Electric Telephone

; - Sold outright for all urposes except public ex-
changes. Pretected tents. orks equally
well en long or short lmes. The very best ‘Phone
on the market. Pricesreduced. Agents wanted.
| The ’Unger Eleetrical Telephone Mf'g. Co.
167 Dearborn Street, CHICAG®, ILL.

“OTTO”

GAS ano GASOLINE
ENCINES.

$4t0100 h.p. Can be used in |
cities or in country inde-
pendent of gas works
or gas machines.
No Beiler, No Danger, |
No Engineer.

The Otto Gas Engine WKks., Iucorp'd, Philadelrhia

'

OVER 15,000 Sor.D.

DOR

19 ) @m
HARDEST ABRASIVE KNOWN. AND
DiIAMOND SUBSTITUTE_. OUR
Fownan GRYSTAL/&(HEEL SLAB & om: ORM.
CAR, GNOVGEA, 11 A 5.4,

© 1895 SCIENTIFIC AMERICAN, INC.

S THE LAMBERT
W Gasoline Engine

CHEAPEST POWER MADE.
No Dust, Ashes, or Smoke. Costs

less t,han One Cent per horse power
:f/-s_f' perhour. Useseither Gaseline or Gas

CREAMERY PACKAGE MFG. co.,
1to5 W. Washington Street, CHICAGO, ILL.

ARMSTHOHES PIPE THREAI]INE
Ty CUTTING_OFF MACHINES

Both Hang and Power.
Sizes 1t0 6 inches.
Water, Gas, and Steam Fit-
ters’ Tools. Hinged Pipe Vises,
Pipe Cutters. Stocks and Bies
unirersally acknowledged te be
THE BEST. & Send for catalog,
Armstrone Mfg. Co.,
Bridgepor't, Conn.

PATENT AUTOMATIC

CAN MAKING
MACHINERY.

Presses, Dies, and Special Ma-
chinery for Sheet Metal Workers.

B®™ Special catalegue of Soap ma-
chinery amd 200-page catalegue for _—,
Metal Workers sent free. Which one
shall we send you?

G. A. CR.SBY & Co., 178 So. Clmton St., C}ncago, U.S. A.

T LEABLE

AND FINE GRAY IRON ALSO STE€L

‘) CASTINGS FRUM SFECrAL F‘N -
J HOM“S DEVLIN % C0.3

NE TINNING = pA
FINISHING . NN
LEHIGH AVE & AMERICAN.ST. PHILA

NOW READY!

Fourteenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

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

In thé new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anortboscope, together

with other new and interesting Optical Illusions, the
Optical Prejection of Opa% e Objects. new experiments
in Projecticn, Iridescent Giass, some points in Photo-
graphy. inciuding Hand Cameras, Cane Cameras, etc,;
Systems of Electrical Distribution, Electrical Ore find-
er, Klectrical 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, substantlaléaand »eautifully
hound. Price incloth, by mail. 84, If morocco, $.

EF"Send Jor wlustrated circuiar.

MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY., NEW YORK.
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