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tricity is ** Experimental Science.”’ by Geo. M. Hopkins.
By mail, $#4. Munn & Co.. publishers, 361 Broadway, N. Y.

B¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 31 Broadway,
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Brake shoe, vehlc]e. H. C. Swsn
Bridge, H. E. b 5
Bridge, J. E. L
Buckle, belt, k. H Mltch ..o
Burglar alarm. safe, A. P. Prichard
Burner. See Gas burner.

Button, 8. Kauffmann,
Button, detachable, J. R. Farrell.
Buttonhole ‘cutter. C. A. Shultz...
Cake turner, W. J. Schultz......
Calculating machine, G. Zeidler
Camera support, H. W. Voss....
Can. 0il can.

gan opener, A. H. Herron.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters
or no attention will be paid thereto. 1his is for om
information and not for publication,

References 1 former articles or answers should
give date of paper and page or number of question,

Inquiries not answerea in reasonable time should
e 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 thir department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

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

Sclientific American Supplements referred
to may be had at the office. Price 10 cente each.

Books referred to promptly supplied on receipt of

pri
l'llnernln sent for examination should be distinctly
marked or label

(7684) E. R. writes: I have noticed re-
cently in the SCIENTIFIC AMERICAN and other papers,
different articles and letters on clocks, and two especially
on new plans to illuminate tower clock dials. I would
like to say that I experimented somewhat in this line
in 1879 and eince at various times. I used but three
lights to each dial, a red one on the end of the minute
hand, a green one on the hour hand, and a white
or frosted one on .the center post. There is no effort
or intention whatever to illuminate the dial, as the
time is readily ascertained by the position of the mov-
ing red and green lights in relation to the stationary
white one, jnst as a blind man tells the time by feel-
ing the hands and center post of a watch. I used a
five foot dial, making a great number of changes at ran-
dom in the position of the lights, and both myself and
my assistants could readily tell the time without diffi-
culty at a distance of 2400 feet. The ordinary ground
glaes illumninated diil in general use will not do half as
well, although often twice this diameter. They are also
expensive both in first cost and in the amount of light
required. By riggingthe lamnps out on light extension
pieces attached t.0 the ends of the hands the effect is had
of apparently much longer hands and larger dialg, thus
increasing the distance at which it may be seen. I took
no patent out on this, but give it to the world for what
it is worth. Electric lamps are of course used, the va-
rious connections being easily made by means of wings
and Lrushes. All the pubiic needs to learn and remem-
ber is, red minutes, green hours, and white venters. A.
Red and green are the nautical colors for rignals, and
perhape were chosen for this reason ; but a yellow light
is brighter than a green one, and seen in close contrast
with a white light can he readily distinguished from the
white light. With this modification, the plan of our
correspoudent seems a very practicable as well as an
economical one for enabling one to read the position of
the hands of a distant clock in the night.

(7685) A. F. T. asks : Does paint affect
the efficiency of lightning rods when appliedtorod ? A.
No, notin the rlightest degree.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
JUNE 27, 1899,
AND EACH BEARING THAT DATE.

(See note at end of list about copies of these patents. |

Acid concentratmg é)p.lrutus 0. Guttmann...... 627.749
Adding machine, C ord 6217.571
Air brake empr"ency recorder, Symons & W ildin 627,661

Alarm. See Burglar alarm.

Animal coupling, C. Schmahl........c..covvveinene. 627,709
Annealing pot fllling apparatus, C. H. Shaffer..
Annunciator, electric, H. C. 1'bomson............. 6'2"
Apparel appuartenance. W. J. Worden........000 627

Architrave, arch. and lentel, E. M. Hackett 627.849
Auger, expanding, F. B. Spry.. .......... 7,659
Baling press. J. W. & J. S. Clicl 627,804
Baling press. E. R. Mead 627.621
Baling press, E. C. 800y.. 627,812

Barrel pitching machine. W.I.. Miller..... .. 627,751
Battery. See Storage battery.

Battery, V. Halski
Bearing, antifriction, G. Vidlund
Bed lounge, C. H. Mullen... £
Belt, driving, G. B. Rowbotham..........oi00 0000 6217.810
Belt or motor switch shifter, automatic, A. W,

Belt shlttlmz device, G. F.
Belt, waist, C. Messick, Jr..........
Bicycle m,tschmem. 8. 8. Howarth...

ar a iator, Burger &

Car coupling, 8. Bandel 627,714
Car coupling, W. A. Ole 27,761
Car door, grain, A.N. & 27,852
Car fender, V. T. Lynch. 7,9

Car fender, C. B. Wood 621,713

Car platform. railway, Co
Carpet, cleaner, ¥. H.
Carriage couplmk
Case. See Ezg

Casmrg and eating ingots, apparatus for, S. T.

Cattle guurd R V Wallace .....

D. J. Marston

Cattle guard gate, G. Bergstrom.. 3
Ceiling, watertight ventilating, 3y Losdy 627,719
Cell,dry, M. E. Fuld.............coiveeeein, 627,917
Cement manufacture of, J. Steiger. .............. {
Centrlfuga] machme dnvmg means, W. F. Braun 627,665

Chain, G. G. HOWe.e..ouiuieieneareeeannaeioacananann
Chain link, detschab]e or open, R. F. Bartel o
Chain makimz machine, H. B. Morris..............
Chair. See Blacking chair.
Chair or stool iron, k. L. Mor
Chart, genea]oglca] R. H. Chapman
Check . F. Conner.............
Cheese cutter, ‘'F.'H. Reeve..
Chimney top, W. Faulstich..
Chisel, mo tmimz M. Lamont.
Chuck, drill,
Chuck, ]sthe. H ‘Austin..
Churn. BClT> S i SN
Churn’ and ice cream freezer, convertible, J.
Eyerhardsy. . §- oo e s o stastassastaons <57
Cigar vender. coin operated, L. J. McGhie........
Clamp. See Pipe clamp.
Clasp, H. G. ATNOI.ccciuiieninnirinanicacencencenas
Cleaner.
Clip or fastener, A.
Clock, alarm, J. H. Br
Cloth and apparatus ther:

C]othes line pulley.
Clutch, k. R. Goolmal
Clutch, J. Price..

Clulch, friction, 627,627
Cock, self closing, J. Kel 627,671
Coffee pot, W. M. Viser.. 627,585

Coin freed apparatus, e]ectrlc. J.H. F. Krul
Coke oven and operating same, F. W. C.

. Schnie-

Col]sr shapmg machine, W. J.

Column, sectional wood, F. C. B .

Compression controller, F. G. H

Condensing and coollmz vapors or llqmds‘ apps-
ratus for, T. Fairley

Convertible seat, A. Huttinge 627,504
Conveyer. chain, T. A. Coleman.. 7,482
Cooling and freezmg apparatus, S D. Smith 627.6(:2
Copying apparatus, .J. G. Beckton.................. .636

Corn hus king and fodder shreddmg machme, F.
Teeguarden.
Cotton press, roller, C. L. Bessonette.
Coupling. See Animal coupling. Car cou ]lng.
Carriage coupling. Friction coupling. 08 e
coupling.
Crane, W. 1. Babcock
Crank fastening, L. Seymour
Cultivator, J. A. Bilz.
Cultivator, B. C. Smith..
Curtain fixture, w‘mdow, agley
Curtain pole, G. A. Seely
Cutter. See Buttonho]e cutter.
Tube cutt
Cycle crank shaft and bearing, M. I.. Wilcox..
Cycle driving and steering mechanism,
Brock..
Delivery de
Gilsdorf.
Dental spitt: ur
Die. See Drawmg die.
Digger. See Potato digger.
Domestic heater, W. H. Hubbard, of Jas, N......
Domino box and marker, combination, Pf T
& Hahn.. oa
Door check, Cas
Door cbeck liquid, A A. Pag
Door plates or signs, apparatus for manufuctur-
ing, K. R.Stafford
Draught regulatin, dev:ce. L. Hainz|
Draught riegin g,
Drawing die, F. L. Wh te ..... o
Drawing die mechanism, F. L. Whit:
Dredge or shovel, steam
Dredging agparams‘ A. k
Drill.” S8ee Grain drill.
Drill, L. Durkee..
Drum, G. Wilken. . [[[[// 77000
Dye and making same, black azo. K. Schirmach er 621.783
Dye and making same, green trisazo, Boniger &
Dye and making same, yellow wool, J. Herbabny 627&!0
Dye, blue. R. Bohn.
Easel for suﬁporung and exnibiting pho togmph
albums, Aizenman.
Egg case, folding, D. A. Demorest
Electric circuit closing device, F. Wilk
Klectric conductor oint, H. W Nelld
Klectric controller, & Val]e i
Electric machine, dy namo,
Electric machine, dynamo,
Elec‘t,ric machine frame or yoke, dynamo,

Cheese cutter.

Electric traction motor, K. W.
Electrical conductor conduit, C.
Electrical connecting cord, C
Klectrode, C. C. Connor.......
Elliptic spring, Morrill & Wel
Embroidering machme. hemstnc
Embroidery ring. 1. Q. Gurnee.........
Engine. See Gas entine. Rotary engi
engine.
Engine or motor, W. 8. Colwell..
Envelop machine, W. 8. Metcalfi
Envelop opener, G. F. McKeever
Excelsior cuttmz machines, sli
D. Thompson

Bo;
Fabrlcy See Knit fabric.
Fastening device, H. K. L.eonard...................
Faucet attachment for casks. barrels, etc., F. C.
Bugholz. 2. -5ari ik s e cele =« - = = o= =a o
Feed water regulator, J. Nutting
Fence clips, device

oe for formmg wire, D. Frank-
Fence strands, tool for joining, D. Frankford..
Fence, wire, C. H. DOtY......cccoiiiiiiiivensennnnann
Fences. machine for weaving cross wnres in wire,

) S @05 A ) T Y LS
Fender.

See Car fender.
Films or webs mtermltnng]y. mechanism for
moving, A L. Chro
Filter, 8. Gudeman........
Filter, W. K. Saunders....
Filter, O, & 0. B. Zwietusch..
Fire engines, feed water heater for steam, T. M.
Robins
Fire nozzle, C. W. Gould
Fishing reel, C. H. Wisner

696 Water St., Seneca Falls, N Y.

SHAPERS,PLANERS.DRILLS
MACHINE SHOP OUTFITS. TOOLS
AND SUPPLIES. CATALOGUE rnba

L WER& FOOTl

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT I

Superior to Oil or other Lubricants.

Keeps Tools Cool and Sharp, Produces
¥ Smooth Work and Fine Finish, 18 Clean and
Does Not Rust or Gum. Adopted by U.S.
Government, Railroads, and Leading Man-
ufacturers. harmls. 7c.a |b. Half-Barrels,

. a Ib. Freight prepaid. Sent on approval.

THE WHITE & BAGLEY COMPANY,
WORCESTER, MASS., U. S. A.

The Forhes Patent Die
Stocks for Hand Power

Ten inch pipe cut off and threaded
by one man with ease.

8~ Send for Catalogue.
CURTIS & CURTIS,
6 Garden St., Bridgeport, Conn.

No, 56 Hand Machine
Range 2} to 6inch

LATHES

FOR
GunsMiITHS, TooL
Makers, EXPERI-
MENTAL ano REPAIR
WoORK, ETc.
Send for Illus. Catalog.
5% W. F. & Jno. Barnes Co.
: 1999 Ruby Street,
ROCKFORD, ILL.

WOODWORKING MAOHINERY.m

For Planing Mills, Carpenters,
Builders, Furniture, Chair, Vehicle,
Wheeland Spoke Makers, etc. -

¥~ Correspondence Solicited.
Iustrated 312-page Catalogue free
to manufacturers and foremen.

THE_ECAN CO.
327 to 347 West Front Street,
CINCINNATI, OHI0.

ARMSTRONG S PIPE THREADING
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises.
Pipe Cutters. Stocks and Dies
universally acknowledged to be
(S THE BEST. @~ Send forcatalog.
THE ARMSTRONG MFG. CO.
* 3 Bridgeport. Conn.

Patent Carrying Track

OVERHEAD
TRAMWAY

Foundries, Machine Shops, or for
Merchiandise. Send for Book.

The Coburn Trolley Track Mfg. Co.,
... HOLYOKE, MASS..,

TE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, Kile, Knife and Chisel Han-
dles,Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
irregular work.

- 8 Send for Circular A.
The Ober Lathe Co., Chagrin Falls, 0., U.S. A,

Pipe Threading Machines

of Highest Merit.
COMBINATION BENCH
and PIPE VISES.

Catalogue containing inter-
esting information free.

Bignall & Keeler Mfg. Co.,
Box 8., Edwardeville, Ill.

for Mills

From drop
forgings,
case hard-
ened.
round ns

FY vy

ha A & 4 4 & Al 4

4
well as a :

square piece
may be rig- *
M idly held. :
29%, Athol, BASS:

If You Want the Best Lathe and Drill

GHUGKS

l‘-tv‘ Cheap and Accurate,
Westcott Clmclr Co,

anld&. N. Y-. U 8- A.

Ask_for catalogue

o Brres A ("&UNI‘IAN ﬂggoosl'l'mn.

© 1899 SCIENTIFIC AMERICAN, INC.

ratus. Lecomte & Loeser.
Gas regulator, J. S. Connell
Gaa, retort for making woo
Gate. See Cattle guard ga
Generator. See Gas zenerator. Steam genera-
tor.
G]uss pnsm plate, G. Fugmai
Globe, T'. E. Droban..

(,love. 8. L. Luther (r 11,753
Glue spreading machine, W. 621,567
Governor, motor engine, H. 627,700
Governor, rotary engine, G. . 627,782
Grain drill, J. Rodenberger............ . 627,830
Grain lnadmg machine. Lawles & Andridge.. 621,
Grinding attachment, lawn mower, W May-

NATds. L sEr et « = «'v . 627,863
Gun magazine. J. P. Lee..... 627,824
Gun, spring air, M F. Stanley 627,764
Guns breech mechanism for qulck firing, F. F.

BletCher . . . e ce Sodeaensesioeion s thos 627,913
Handle. See Mop handle.

Handle bar, pneumatic cushion, A. J. Davis...... 627,574
Hanger. See Suit hanger.

Harrow tooth beam, W. C. Chamberlain.......... 627,841
Harvester and binder heading attachment, T. J.

MecBride..........cociiniiiiiiil.. . 621,872
Harvesting machine, T. J. McBride . 627,871

Hat fastener, H. 8. Grace..
Hearse, A. C. Cox....... ..
Heat or cold mdlcator E. B. Petersen.,
Heater. See Domestic heater.

Heel attaching macbine, E. Woodward...
Hinge, C. Haferkorn...............
Hoisting machinery, H. C. Bebr..
ee Chec hook.

Hook and eye, F. P. A
Horseshoe. soft tread, .l C Higgi

Horseshoe. soft tread,C & F.W. Mesrs. . 627,515
Hose coupling, H. Zimmerman,....., . 627,66
Hot air furnace, L. 8. Pfouts.... .
Hydraulic motor, K. J. Hagen 627

Index, telephone, H. L. Allen..
Indicator. See Heat or cold indicator.
indicator.
Inhaler, E. Rowland
]njector. ointment, R K.
Invalid support, G.
Iron, retinin ey.
Irrigator, W. A. Dunton.
Jar cover, preserve A. L %
Jar holder, %eservmg. K. H. Ex
Joint. See Eleetric conductor joint. P
Kiln. See Roasting kiln
Kinetoscope, E. F. FrOBt....ooeueeenannns
Kinetoscopic apparatus, fi

peed

Knit fabric, J. Waterfleld..
Knitting machine, J.
nob, ¥. W. Chesson
Knob and bell, combmauon door, B. F. Flowers..
Label, J. B. Goul
mdder, collapslble M. Barth..
lLadder, fireman’s, E.-P. Becker........
Lamp, acetylene gasgenerating, E. A. Pau

.§§.§.§§.
g82EE

Lamp attachment, bicycle, W. Chapleau . 627,682
Lamp extinguisher, M. Goetze. .. 627,667
Lamp globe holding device, electric arc, T. E.

PODAN G oo i = o moom oo s <o o = ... 627.486
Lamp hood, bicycle, E. A. Pauli.. 5 621,704
La"l’f petroleum incandescent, M. A. F. A

antz et al . 627,822
Lamp, portable electric, A. & W. F. Doss. . 627,956
Lam g reflecting acetylene, F. Rings..... . 627,666
Latch, gate, C. K. Happy............ . 627,750
Lstch gate, J. B. Miesse................ . 627,587
Lead, nppsrntus for treating white, G. Bischof... 627,835
Leaf turner, J. B. Wize.......................... . 627,608
Leather and making same, patent, W. D. Field... 627, 490

Liquor contained in bottles, means for identify- .

ing brands of, H. Ellis
Locomotive cab seat, J. P. Nicholls 3
Loom filling supplying mechanism, A. W. C]em-

nt
Lubrlcator. E. McCoy.. i 3
Lubricator, G. N. McMilla 62029

Mail marking machine, Barber ackiey........ 27,617
Matchsafe and cigarcutter, combmed . Smith 627,711
Measuring instrument, electrical, Davis & Con- =

rad..

Mecbsmca] movern
Metal by rolls, machine for shap
Meter box and meter connection therewit,
V. Estill..
Mitt. catche
uld, ¥. A. Duncan
Mouldmg apparatus, KegE
Moulding apparatus, N. aw.
Monocycle, L. Schutte.
Mop handle, E. Dobbins
Mortiges in ends of bamboos or otherround rods

apparatus for forming curved, E. Frampton.. 627,916
Motor. See Electric traction motor. Hydraulic
Motor. Wave motor.
Motor controller, Bowen & KnoxX........ceccceune.. 627,471

Mower attachment, W. Gaterman

Music leaf turner, J. D. Weaver . .. 627,553
Musical instrument, C. E. Brown. .. 627,500
Necktie fastener, H. 7|et!ler .. 621,666
Nest, hen’s, L. N. Nichols.. . 627,662
Nozzle, H. H. Gorter....... ... .. 621,777
Nut lock, Brookman & Blackmar. .. 627,
Nut lock, T. W. Crozier........ ... . 621,953
Nut lock, W. Long, Jr ., 627,938
QOil and condensed ‘steam separator, A. Andrews. 627,793
Oil can, R. Patterson. .......o.oover oo coeeuenss - 627,522
Ointments, manufacture of, ‘I G. F. Hesketh.... 627,642
Organs, primary valve for automatic, J. H. Chase 627,570
Paddle wheel feathering blade, 1. H. A. Lukatis. 627,860
Paint, package contaiinng xo]d, J. W. Hasburg... 627,580
Paper box, T. MOTEAN.. ...cvveuiiennrinisieenncnnnn 627,868
Paper cutters, clamp coupling device for auto-
matic. C. Seybold....... «o.coeeieiiiiiinn an.. 7.599
Paper trimming machme C. Seybold 627,600
Passenger re)zlster, 0. C. Alspaugh. 7.839
Peavy, C. Prouty................... 627,528
Pencil, leaa. k. A Llpﬁmcott 62.,512
Pencii'sharpener. W Patchin’ 627,874
Penholder. }ischbach & Henss..... 627,776
Piano attachment, W. J. Nickepson 739
Piano pupil’s band support, H. Kue 7.646
Pipe clamp, 8. Sbanaban 627,637
7,673
627 707
627,560
627,873
6?7.4&71‘

Plow. reversible, C. W. Ree:
Plow seeding attachment, C H, Whitney......... 627,559
Plow stock or standard, W. T. Armstrong. =
Postal box signal, F. C. Bates............cceevennnene b
Pot. See Coffee pot.

Potato digger, W. J. Dawson..

Potato digger, H. L. Schenck.. .. 627,
Poultry culture, device for use in, S. Githens..... 627,918
Power transmitting mechanism, J. H. Auble,

Press. See Baling press. Cotton press.

Pressing board, ream, G H. Lockard.............. 627,648

Printing attachment for roll paper holders, F.
Kostlan........cooveeieiiiieinennnnns
Printing machine, G. E. Pancoast....

(Continued on page 30)
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€6 i %9 | Projectile. H. & T. Andrews 627,929
aHunnings?? | Projectile. H. & T. Andrews.........ccoevvenennnns i
A merican H unn ' n gs Proiectlle, explosive, k. Burger. . 627,611
TELEPHONES- Propeller, W. Wo0od..........cuuiiieeneainain . 627,562
Propellerw heel moulding devlce, k. Baldt. . 621,TH
Transmitters, Magneto Bells and Tele- Pu]P ey truing machine, W. A. Marshall 627,862
627,

l%

phone Switchboards. Over 200,000 of | Pulverizing machine, G. Frisbee..
our telepbones in_ successful operation. | Pump regulator, steam, J. C. Dean
Used by War and Navy Departments. 1o | Pumping oil weils, power mechan
ordering state length of line, whether Sutton.
sinele line or metallic circuit and number of | puzzle box,
telephones to‘be used on one line. (3 Send | Rack. See B|cycle rack.
or “8.4.” Railway contact box, electric,
AMERICAN ELECTRIC TELEPHONE CO., | Railway, electric, W. M. Brown.
173 South Canal St., Chicago, lll. Railway frog, P. G. Stormer.
Railway signaling apparatus,
Railway tie, J. Mulvey.....

Railway track structure, P. . Stormer.. . 627,544 ;
uy e ep 0 nes Railway velicles, electrohydraulic brake for, C. |
Durey.. . 621,772
THAT ARE GOOD--NOT ** CHEAP THINGS.” 5 let;vi:ysveﬁlgll]%ilgmwr ‘connecting box for elec: .
Thedifference in cost is little. We guarantee ¥ i ficeis © 432 T sy el e o s e m e a m e y
our apparatus and guarantee our (.ﬁ stomers 5 Rasp cutting machine. W. N. Rumely............. 627,532
against 1088 by pafem suits. Our guaran- T Recorder. € Air brake emergency recorder.
teeand instrutents are both good. L Reerll‘lm:ege}?&rl;ii;r& ksl Wireiredi
WESTERN TELEPHONE CONSTRUCTION CO. — Retrigerator, A. M. Murphy. § . 627,651
250-254 South Clinton St.. Chicago. Refrigerator, G. A. Myers.... 621,518

Register. See Passenger register.

Ribbon fraying machine, L. E. King............... €27,508 é
Ring. See Embroidering ring.

Roasting kiln, J. Zellweger. 627,609

. 627,708

627,935

THE MIDGET DYNAMO OR MOTOR | 3io5tsaiets Sevice. Kuniowind & iaengart |1

We:ght&% pounds. Wil) light Rolls automatic release device for, C. Kuhle '
r 6 c. p. lamp, ring bells, ex- L B e e 03000 5 FA OBt e DB DD ot o 627,936 | |

plode powder. Output 10 watts. Ro]ler. See Shade roller.
Asamotorwill develop1-32 h. p. | Roller, R. J. C. Mitchell....... .........c...ccceeenee 627,99
Wound for voltages 4 or 6 a8 de- | Roller and pulverizer comblned A. Brouk . 621474
sired. Other voltages up to 110 | Roller mills, ete., exhaust appamtns for. A. G
to order, I¥~ Send 2-cent stamp Mather .. 6217,
L e Rotery e Modotee i S
ELBRIDGE ELECTRICAL Rubber, t]rgmtmeut of old or waste vulcaniz N

Largest Manufacturers of Telephones
exclusgively in the United States.

EI gin Watches,

by their superior construction, insurin
endurance and accurate time- telling under al

conditions of temperature, position and railway
service, are recognized universally as

The World’s Standard.

627,689 They come in various sizes, for men, women and youth, encased to suit
: %ﬁ; ) every taste. An Elgin watchalways has the word ¢‘Elgin’’ engraved on
1 627,943 the works. Fully gu1rameed

627615 *‘Book about Watch n
o218 ELGIN NATIONAL WATCH . COMPANY 0t mhowrite for . Elgin, 1L

MANUFACTURING COMPANY, . H?mzerlmgG T
unning gear. ebel.

Elbridge, N. Y., U.S.A. andguard, C. C. Lower.
Sash fastener, G. A. Seely

Saw, hand, E.J. Hicks..
Sawmill carriage, N. Shaw
Scow, dumping. J. Atkins..
Screen. See Iy sacreen.
creen or riddle, J. A. Fugate.

THE EUREKA CLIP

The most useful article ever i nvented
for the purpose. lndispensable to Law-
yexs, itors, Students, Bankers. Insur-

= creening a. paratus, D. E. Ph 627 706 = This beate Wind, Steam, or Horse Power. THE IMPROVED
:f,‘gﬁycou:&%'ge%;?ge?“;‘:gszﬁ)%? %ﬁg crew mach‘l)ne, G. H. Randles.. 627,529 Woeoffer the W EBSTER '2}4 actual horsepower M A R I " E E N G I N E
Does not mutilate the paper. Can be eat. See Convertible seat. GAS ENGINE

Seeding machines. agitator for fertilizer feed for, SR for #%150. less 10 per cent discount for cash. Built
Buchwalter & Oates.. 627,478 on Interchangeable plan. Built of best material.
Separator See Oil and ¢ - bl I Made in lots of 100 therefore we can make the price.
tor. Boxed for shipment. weight 300 Ibs. Made for Gas

We are the oldest builders and
fuarnntee superiority. Two cy-
inders in one casting. pies
less space and weighs less for its

used repeatedly. In boxes of 100 for 2ic.
‘I'o_be bad of all booksellers, stationers
and notion dealers. ar by mail on receipt
of price. Sample card, bymall, fre¢e Man-

ufactured by Consolidated Safe Separator, H. L. DAY......cccoueivnerrniiinaaisnnnins 621,575 H or Gasoline. Also Horizontal Engines, 4 to 30 h. p. than any engine
Pin Co. Box 121, Bloomfield, N. J. Shade Sxture, sdjustable window, . P Casey. . 621; r-%'g WEBSTER MFG. CO., Tade. Can be used wher-
Shade roller, E. F. Hartshorn....................... 627,33 | 5§ 1074 West 15th St., Chicago ever power is required.
Shaft support and thill coupling, combined, W. = X &0, Either stationary or ma-
T E. Murbar, 29 . Eastern Bi snch : 38-D Dey Street, New York Ci ¥,
Use Taper-Sleeve Pulleys | gpes:Mpre tE i jSoxthern Acente: Boland & Ouchwd G, EA rine No fire, no heat, no
" }'he Be.gt In ‘h"l‘.i"“’}i" So};‘lﬁ eb ghfge mstgu(ejr A.J. ‘JAOtt (;‘%77 ';g S Bo. Peter and Lafagette Ste., New Orleans, p ¥ o refiuh'ed. Sendfor cat.
ron-Center Hardwoo 1fter, a8l . 627,71
5 mo_ Pulleys _prevents Sllppl Siftin cbute ash J HYNEB. ceieiiiiiiieiiiean 627,735 "U BI.ACK SMOKE SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A.
B of the Belt, Friction-Clutch | Siznal. See ﬁ.?;;“’ box signal. -
g ulleys, for connecting and dis- | Silo, G. D. r &6 ®
9 cnnnecjtlrlg Gas and Steam En- | Smoke consuming device, E. Fales.. 621,726 g}lﬁf&‘ st I[;li;g)ﬁ.ePerfect Com E“s a“d EASOLIHE
£ gines, Lines of Bhafting, Dynamos, | Smokestack lowering or raising device, J. D. Eficiency, (Areatest
E ‘senerators and Mnchinery of all 10 L o e B 000000 B 0 S0 I A AR . 627,844 Enonomy' ENEINES
~kipils without slacking speed of motive | Sod, ballast and ditch line marker, J. Vance...... 627,550 old 1"“ i Ut Natural G 1
E . uuwer. State your requirements and Sole_vuleanizing and appl ving apparatus, shoe, tound only aer 18 @ ‘]’ I‘,“'“d as,
write for catalogue ™ 8." " g‘rd F. guuerﬂa,d 20 *3‘;1 OI(I;Y 0!1“ Gg an?'egfol&?ﬁi
indicator Moon 8 Gasoline J a
THE TAPER- SLIE\FE PULLEY WORKS, Erie, Pa., U.S.A. Sg:ed indicator, electrical, A. Rnps .. 627,530 dEnzines. }'e&:]t f"%mlghe ‘%“:i
Spigot or valve,'J. K. Boyer.. - 627473 | New catalogue ; acty
OCK D ILLS gplk%"H dIJ{ Czumm&lngh.... S . 627, 1.2 ust out. . The Sprlinzﬂeldc
pindle adjusting machine, ilburn., . as Engine Co.
R R Spinning frame, ring, I.eonard & Reynoids . e21%695 | 01d8 Gasoline. Englne w‘""‘v Box '“8- L’ﬂ‘"‘ﬂ’ Mich. [ 21 W Wasl :ufgto
Spinning machine, E. K. Baker.............. . 627,634 Snr,nkﬂeld, 0.
AIR COMPRESSORS Spraying machine. W. 0. & F. E. Quest............ 627,877 ‘ WOLVERINE '’

Spring. See Flliptic spring.
SIMPLEST, MOST EFFICIENT and DURABLE. Sprocket wheels to crank shafts, means for ab
taching, B. W. Scott

@QRAND DRILL CO.) ||mariiisgtuiio s s

Starlxs i]ng and senl in ,z machme, en velop,
Send for Catalogue. 100 Broadway, New York. || | goamtrihesichie enveiop, Nisisen & M

= | Steam engine, W. Huggins
Steam generator, K. Park

SIMPLIFY LABOR AND SAVE TIME. |Siciniearparatus, stcam, J: B Mant

You can do both and bave the satisfac. | Sterilizing or pasteurizing wines, etc., pr

GAS & GASOLINE ENGINES
STATIONARY AND MARINE.

_The * Wolverine ” is the only revers-
ible marine gas engine on the market.
It isthe lightest engme forits power
Requires no licensed engineer. A

solutely safe. Manufactured by 1
WOLVERINE MOTOR WORKS, Cat “ﬂ ﬂ!;%”l‘n‘ilﬂl pr);;::n Instrue-

’.:62”40 —eEL 12 Huron St., Grand Rapids, Mich. HKELSEY & CO., Mfra., eriden, Conn,

tion of better a‘xlxd more a accurate work it | o f :g (fgg:ld.%%l:egogzge? neuh i! e
%g,‘: ﬁl"ﬁ,,’s‘:gph%umé; tMillIng Machine Stock or poultry ra‘ck fold‘mg J. Schlchtl 5 627:535
2 | Stogie or cigar. rolling machine, J. C. Brlggs ...... 627,798
whi(ﬂ] cute a"thall anglgs f'l‘h:.r% histhardga Stopper. 8ee Bottle stopper. __»
any limit to the variety of cuts that can
made with this machine. The movable Ssggﬁg“;:’:‘&e;%pmaf“:: oA - g%agﬁ All clists, whatever wheel they ride, should bave attached
?&‘é’.’fug‘ n(n‘ef g;xércgrtgg:dl Snégéﬁfn?e"év'ﬁ'ﬁ Stove, H. P, 0? .................. 210 atest and Best Automatic Conster and Brake,
Stove, gas cooking, W. J. Schmitz.. . 621,710 o
other machines. Cap, be orerated inany | Siove ol beating apparacus. etc. J. A, Jensei [} 656l TI—IE TREBERT BRAKE
Circulars Free S tog:&ipg elbto w‘de‘ DeAlle%urll{i:{bb 5% - Gﬁgl’l% is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a
WALTHAM WATCH TOOL CO., Sprlngﬁeld Mau, U.S.A uxit harrxlg::'? V]\!'I.“N Ki‘c e uCr Bt fl. r - W24 ciutch on the rear sprocket wheel. Both clutches bave inclined surfaces upon which balls

. 621,867 roll. When the bike chain is el{mlled forward. the balls also move forward and ride up their
€ \vlvl'll é’" lslgg“ﬁ%g&l&cl‘;w{ltc%‘lowan . 621,617 incline. Back pressure to pedals produces reverse motion. Free booklet of particulars.

GWI'V COOl TOF ERIY Q$Q | Svich o mesev e voeruane sume. . . | I0cars iz Trebert Automatic Goaster and Brake Co. V™"

Tank. SI(‘ee Flush tank.

A complete list of allthe Tools made | Tap, F White.............. 508 e . 627,556 . r &
2 for nnypand every purpose. all fully de- | Telegraphic sounder, J. H. Bunnell.. . 621199 ueen raHSI d DUNLOP Gg;;mof (ﬁwk
scribed and accurately illustrat ed wl]l Telegmphy apparatus employed in wlreless. A . Y
WA be found in the 1538 editionof MONT= METCOM. ¢ v vaierenioar woven aeransnansansnnrans 627,650 DETACHABLE deateror of us
IS GOMERY & CO.'S %e}epgm:’: c F. lé)uudderdtalg .......... SR 627,577 ngh Grade Instruments with the Latest Improvements. THE
elepho circuit and switcl ing EDDBl‘B us, Ell— 20 ageMBth-
[ TOOL CATALOGUE. Wales. Jt. < enais| FDPoEe T edicstin | TIRES AMERICAN
B SN It contains 510 closely printed pages| Telephone exchange switch apparatus and cir- |%ataloguem Togue on ap-
USSR with index. Book is8 pocket size, 6% x cuite, C.H. Arnold........cciveeeieenuennninerens 621,814 | apnlication. plicatinn are supplled by DUNLOP
4)4 inches, with rounded edges and Telephone transmitters and receivers, sanitary .
silichied ogyers = Sent free by mail on |~ euard for, Doolittle & Lverit - 752 | ENGINEERS' AND DRAFTSMEN'S_SuppLics. | 100 leading bicycle TIRE CO.,
receipt o cents by 'elephone writin oore 521,866
1898 MONTGOMERY & CO Te"lfmn-sgl(";gia reer | QUEEN & 00., Piiralond Wieptifie | manufacturers on Bellayille, Mgl
® ickson.

103 Fulton Street, New York. %gg{"‘g
Tie. See Ra!lway tie.

Tie plate. W. Bagnall
NOW READY. Time recorder, Workman’s, A. Grimths
- Tire and rim for wheels, elastic, V}:

Tire cover, pneumanc. Hansen &

Tire covering, 1'. E. Comly......

‘fire, elastic vehicle, F. W. Kinn

Tire for vehicle wheels, rubber, A.
AND

Tire, oneumatic, C. A. Hill..
Tire, pneumatic, F. H. Ming
Tire, bneumatic, Veazie & Patt:

§9 Fifth Ave. NewYork. 1010 Chestnut St., Phila, | their machines,  The Repalr Outfit. ~ghicago, i,

The Perfection of Pipe Threading
Vo 85 B TR EADING nI u m ﬂla"

is used. As a hﬁnd machine it ihs the
onlyone ki Lhae il catandthread | rhe smooth and easy running of your chain is of the

tlon One valuable feature is, that it | §reatest importance when riding. Not only for com-
has no arbitrary lead screw for deter- frri ilbut for economy you should ake the greatest care

i

’ [ Tire, rubber, W. Langmuir ....... mining style or mtch of thread to be at chain. Only tbe best lubricant can insure the
( ;' T'ire, rubber vehicle, C. E. Walters... f;- eas iest andmost comfortable running, and every wheel-
he quuefactlon Of ases. Tire, vebicle cushion, A. I.ebmann, Sr. o THE M% ELL ﬁFG. man knows i

9 Tooth, artificial, L. ¥. Dunn.....
By Prof. T. 0'CONOR SLOANE. 103 Svias Dari. . b Henigna
365 pages. 8vo. Containing many illustrations, | prANSIL L0GIng mine, LA Birsfield.

g 5 p ycle forinvalids, J. C. Eames.........
with portraits of Faradau. Pictet, Cailletet, Trolley, continuous contact, C. B. Lebcher

1 501 Curtiss St.,, Toledo, luo. DIXON’S
“@cs MORAN FLEXIBLE JOINT _ N CYCLE CHAIN

Air or L ds,

Dewar and Tripler. Bound in Buckram. Trolley system, overhead, F. Frischmuth.. Made in a]l‘:lzes to stand any deslred -
Price $2.50 %:“:‘c”“( g:;'kgz % 1\3‘1," PrpoocRiRe 6 pressure. Send for reduced pricelist. |H § GRAPHITE

R Moran Flexible Steam Joint Co., Inc’d
N offering this book to the public, the publishers feel | ruck ‘;,’,‘;33;‘,{ ’(’;mfé“l’}fv'}s etc., car, G. M. Brill. 021898 | T47 phird Street, LOUISVILLE, K¥.
that, as it i the only work on the subject, they are | 1russ, W. H. Harrington..
belping in forwarding the bigher scientific education of | b SUEEryJ P eveldt. ...
the people. The world at large is now i1nterested innatu- ']‘ympanum exercising apparatus, W. Ii. ng-

ral science, and since its earliest developments nothing, e 627,790

to be without an equal forthispurpose. Record break-
ers, both in speed and distance, have preferred it to all
other lubricants. As Tom W. Winder says: ‘‘It never

QOU u s E GRINDST qus fails to cause an easy running chain.”

¥~ Booklet free for the asking.
B0 e NcaDNENopy Tou  Alusises JOSEPH DIXON CRUCIBLE CO., Jersey City, N. I.

more
Typewriting machine, W. J. Barron

- 627,678 kept in stock. Remember, we make a

with the possible exception of Electricity, has excited | {'mbrella, folding, A.'S. Hubbell. 027.5
such widespread attention as Liquid Air. Umbrella stick, folding, P. Meyer 627,780 g?ﬁc;ﬂ:ggggf le(l:ggﬁstongg §3{£¢ﬂoﬁ}’ee STEE L STAMPS F EAF:;L"!‘:},F,E‘P}L NG obLe ':
Tbis book contains the full theory of the subject. It | Utensil, combination, . A. Holt. 627666 - L SE AT LC [3:]

The CLEVELAND STONE CO.
m=_—  2d Floor, Wilshire, Cleveland, 0.

1 Valve, D.S. Williams 3

gives the entire history of the liquefaction of gases, | valve gear and governing mechanism for steam

from the earliest times to the present, and also con- engines, J. B. Allfree.............ooee. H27,887, 627.886
. . Vehicle, motor, G. V. L. Chauveau................. 627,

tains a description of all the experiments that have | yenicle, motor, J. D. Humphrey....

excited the wonder of audiences all over the country. | Vehicle, motor, E. ). Pennington .. .

1t shows how liquid air, like water, is carried bundreds | Vebicle wheel, elastic, J. H. Peterson

Velocipede, snow ar ice, (‘. J Nllson
of miles and is handled in open buckets ; also the For- | vend: "plgappara,(,ua K. H. C

mation of frost on bulbs—Filtering liquid air—Dewar’s | Vending machine, E. Cook
bulbs—Liquid air in water—Tin made brittle as glass— Vendin T 5
r's machme. coin actuated, E. K

. = i ; E Can be used on the smallest launch

India rubber made brittle—Descending cloud of vapor | Veneer, corrugated wood. H. J. Mark g1 THE OF the largest steamer. A fine thing
agon brake. automatic,
Mercury frozen-Frozen mercury hammer—Liquid air | waJj, building. J. Brower. .
. o Washing machine, H. W. Wichman LT8¢ ATI ON F_ C Hi C AG O .USA

Burning electric light carbon in liquid air—Burning Washing machine, Wichman & Herron - Sjixth St., Cincinnati, O.

Vending machine, A &0 Jaege LARGEST MF\NUFACTURERS Seaer l:lgb's
—A tumbler made of frozen whisky—.alcobol icicle— | Violin rest, G. E. Hoffmann AT ME A for yachtsmen, &F Send for circuldr
as ammunition—Liquid air as basis of an exvlosive— | Washing machine, W. S. oba PERFOR ED T LS | THE CARLISLE & FINCH CO.
steel pen in liquid air—Carbon dioxide solidified—At- | watch barrel contractor C. H. Jenkins. .

mospheric air liquefied—Magnetism of oxygen. Wachmgker BitoO LGN, J ek e J g
It tells what may be expected from liquid air in the | Wator claset, W. S, Glover. . .. 1. 621,919 Do cyote M an .u-f- Yo alsile. %ﬁore&un.‘.‘x_[
near future. It gives the history and biography of xvvnve m‘;nfor. E. J. Ryan........... ....... - Gﬂggg ‘/ 06 zof-l ’ ’, 75 rield
i i ax en orming apparat - W2 TLL L
the subject from earliest times. ) . y Weoighing mnchirgne.psp Macke Gﬁ.SGI J 5‘! -7 ¢ 8 . 2§ 7%“; . = B
This i8 not only a work of scientific interest and au- | Weighing machine. automatic, H. W. Abbott.... 627.464 P 2"‘““"‘"“ 2555 ““‘““"Cﬁ"""“'z“""-')’ o,

thority, but is intended for the general reader, being | Wheel. See Vehicle wheel.

written in a popular style »nd wil) be easily understood v&:;‘g?&f"{?ﬁ?‘ E& W. Lloyd

ards
by everyone. §~ Send for full Table of Contents. Wire rod handling apparatus, V. E. Edwards... .. i Our Folding Boats are punctur? proof. (»}‘?Ilvumzedlrteel :Ibbkl:lg For ]innu:]g';rt::{:;nig_.,m;xlplso:;r;zta:ix:ﬁ:ial
on his
MUNN & CO., PUBLISHERS, Wire stretcher, E. Yankee..............ceeevunenn. « 627,564 Eh:u{"::?on :“t:l‘ﬂ\;‘a%’ mz:"?ged ﬂ:ﬁ "emm':n o World’e Fair, Send 6 o. for cat-
361 Broapwav, NEN YORK. (Continued on paye S1) alogue. 40 engravings. - KING FOLDING CANVAS BOAT CO., Kalamazoo, Mich.

© 1899 SCIENTIFIC AMERICAN, INC.
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TAUGHT BY MAIL.
ELECTRICAL ENGINEERING,

Telephony, Telegraphy, X-Rays,

MECHANICAL ENGINEERING,

Elementary Mathematics,

MECHANICAL DRAWING,

E t Thousandsare 8uccessful and

C. gaining better positions and
salaries studying at bome by our cor-
respondence system.

The Electrical Engineer Institute
of Correspondence Instruction,
Dept. A, 120-122 Liberty St., New York.

) eonsiden s €0I+ el Buginarr distrz., | Wrrite for
cmazIED tay Moy woa amd M= Catalogue.
T be f AFATDIUCTE Tiere who ausne an | Btate Subject

EOTcal tduaTrm You Wish
m to Study.
BI.ISS ELECTRICAL SCHOOL,
711 14th S

treet, Washington, D. C.
Practical Klectrical Engineering thoroughly and axc:u-
sively taught. Course opens Sept. 27. Catalogue on
application to L. D. BLISS, Principal.

5 NICKEL
] Electro Platmg
23 Apparatus and Materiai,
L THE

= Hanson & VanWinkle
34 g Co.,

] Newarlc. N. J.
-1 136 Liberty St., N. Y.
g8 30 & 32 8. Canal St.

Cbicago.
A USEFUL ATTACHMENT —mm

One of the most useful appliances in_connection with
our 8-inch reclslon L the tbe Traverse Mil«
er and rinder wbich mills and
frinds work the entire Jength of

athe. It is invaluable for such
g work asﬂutlng.channellng zroov-
ing, keyway cutting, etc. si‘
L adjustmeu to any angle.

finest and most accurate of wo k
can be done with tbis attschment—none better posslble
14 or ﬂut.mg taps. reamers, broaches, counter bores, etc.,

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass.

Acetylene Gas GENERATORS

AVE 507 lighting buil
every descrlpltlllontgan u%le 3 dmga of
pacity. From $15 up.
Send for New Catadooue
J. B. COLT & CO., DePT.N.
3-7 West 29th St., New York.

DEFIANCE MACHINE WORK

DEFIANCE . OHI

JUST PUBLISHED.

Mechanical Movements

POWERS, DEVICES AND APPLIANCES.
By GARDNER D. HISCOX, M. E.
Author of “Gas, Gasoline and Oil Engines.”

Latrge 8vo. 402 P 1649 Illustrations,
with Descriptive T'ext. PRICE, $3.00.

A dictionary of Mechanical Movements, Powers, De-
vnces and Apgllances, with 1649 illustrations and explan-
18 is a new work on iliustrated mecha nics,

mec amcal movements, devwesband appliances, cover-
ing nearly the whole range of the practical and inven-
tive fleld, for the use of Mechanics. Inventors, Engineers,
Draughtsmen. and all others interested in any way in

mechanics.
—SECT1ONS.—

1. Mechanical Powers.—Weights, Revolution of
Forces, Presaures, Levers, Pulleys, Tackle, etc.

2. Trs,ns;nnssmn of Power.-Ropes, Belts Fric-

tion Gear. Spur, Bevel, and Screw Gear, etc.

3. Measurement of Power.—Speed, Pressure,
Weigbt, Numbers_Quantities,and Appliances.

4. Steam Power—Boilers and #uncts.
anlnes. Valvesand Valve Gear, Parallel Motion
Gear, Governors and Engine
Engmes, Oscillating Engines.

Steam Appliances.—Injectors, Steam Pumps,
Condenserms, Separators, Traps and Valves.

Motive Power—Gas and Gasoline Engines.
—\da!l_iie Gear and Appliances, Connecting Rods
AN

H&draulic Power and Devices. - Water

ee 8, Turbines, Governors, lmw ‘Wheels,

. Rotary Pumps, Siphons, Water Lifts,
Ejectors. Water Rams, Meters. Indicators, Pres-
sure Regulators, Valves, Pipe Joints, Filters, etc.

8. Air Power Appliances.—Wind Mills, Bel-
lows, Blowers, Air Com pressors, Compressed Air
Tools, Motors, Air Water Lifts, Blow Pipes,etc.

Electric Power and Construction. —Genera-
tors, Motors, Wiring, Controllmg and Measur-
ing ngbtlnlg Electric Furnaces, Fans, Search
Light and Rlectric Appliances.

Navigationand Ronds. Vessels, 8ails, Rope
Knots, Paddle Wb eels, Propellers, Road Scraper
and Roller, Vehicles, Motor Carriages, Tricycies,
Blcycles. and Motor Adjuncts.

(Gearing.—Racks and Pinions, Spiral, Elliptical,
and Worm Gear, Differential and Stop otion
Gear, :Eicyc lical and Planetary Trains, * Fergu-
son’s

Motion and Devices Controlling Motion,
—Ratchets and Pawls, Cams, Cranks. [ntermit-
tent and Stop Motions, Wipers, Volute Cams,
Varlable Grsnks. Universal Shaft Couplings,
Gyroscos)

Horological. — Clock and Watcb Movements
and Devices.
Mining, — Qparryln
(‘onveylng. ulveri
Excavating, and Dred

Mill snd Factor A iances.—Hangers, Shaft
Bearings, Bal| Cgs. Steps, Con, llngs. Unl-
versal and lex:lble nplimrs C luf ches or
Gears, Shop Tools, Screw Threads, H
Machines, Textile A];)pliances. ete.

Construction and ices.—Mixin
Stump and Pile Pulling, Tackle Hooks,
Drtvlng. Dumping Cars, htone Grips, Derricks,
Conveyor, Timber Sshclns, Roof and Bridge
Trusa s, Suspension

Draughting Devices.—Parallel Rules, Curve
Dellneators. Trammels, Elllpsographs, Panto-

Dfrscells.neons Devices. — Animal Power,
Sbeep Shears, Movements and Devices, Eleva-
tors, Cranes. Qewing, Typewriting, and Printing
Machines, Railwav Devices. fucks, Brakes,
Turntables, Locomotives, Gas, Gas Furnaces,
Acetylene Generators, Gasoline Mantel Lamps,
Fire Arms, etc.
*s* Copies prepaid to any address on receipt of price.

8 Send for Descriptive Circwlar.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 BROADWAY, NEW YORK.

Devices, Rotary
3.
6.

7.

9.
10.

11.

12.

13
14.

Ventilation, Hoisting,
%F‘ Separating, Roasting,

15.
16.

’I‘estinFe

17.

18.

Srcientific Jmevican,

3!

Wrench, R.&EA. W. Ashworth
Wrench, H. Belisle............
Wrench,G.E. Zeigler

DESIGN

B:%ES. W3 Crowar 31057 | TTis double-slope causes the ‘%f',‘l‘:}x
Badge. G. C. Van Roden 31,060 | expanding ice to sifde into 810U EAS FOK
Bicycl e crank hanger, Burnbham & Alsup 31,008 | the air-dome, taking the
Binding, skirt, C. ¥. Buscbner.. : 31,108 | strain off the pipe. The
%oolé cover, memoraélvduﬁ:. V(i}l At ‘Krut .11.1{75 ﬂg:mc ‘ﬂs‘b UPD::%"‘:

oot or sboe upper, inters...... 3
Button, etc.. W. Baumearten......... 3L,061 | U.S. and Foreign Patents.

Buttonhooks, etc.. handle for, 'I'. W. Foster.

endorsed by Architects, Engineers and Municipal 8 flicials.
b e completed without this system, and all house owners should avail them-
ounce of prevention’ in season.

I Send for Mustrated "Booklet, giving full explanation and discount.
THE PNEUMATIC DOME MANUFACTURING COMPANY,
301 E Street, Northwest, Washington, D. C.

Burst {Uater Pipes a Cbmg of the Past

You can now make all water %pes as secure from bursting in winter as in summer.
Tbis pneumstlc system is t!
costly bursting of water pi

e only one which successfully prevents tbe annoy-
. It bas solved a t economic problem.
No new house

Buttonhooks, etc., haudle for, W. H.

Saart..
o e / HamY.)PS%SHOO uﬁaklzaﬁllﬁﬁ’s
Chain and necklace, w‘atch M. M. Mirabeau. 1'064 ﬂ]%e b sen 2;;?81-20 Btfz'é]ps for
Sgﬂ'“v mlez‘x‘]berlshilp. - A. Boysen.......... '&'2* F EE. ’I‘he latest Ency clopedia ot
o arm, g“ € mC e 31,085 Arms, Powders, Shot and Bullets, Men-
Clﬁ%g%%gb%? “den.. 303 | IDEA L MFG. cgonmsm"vlvnﬁrmhcnAé’o‘%“(’f sAf :
ll))lrecwry frame, L. i. Samp.l z . 31,016 AVEN, = .
oor supports, casing member for sli |ngI .
088
Eyeglass case, W. Zoerb 070 MAK E 'o u R ow" Ic E'
Fabric, 1. E. Palmer.. 112 The* Zerone” Hand Ice Machine wil

Fence post, R. M. Han make ice in less tban fifteen minutes

Eenc:bglrei. %"lg‘ Kltsa(:llmao ?3% R L and wlthontt a!; ex&m el!lotrt. f,\ woman
am ard, ming yon THL 7 can operate apacity rom one
Game board, C. A. Mlchaels 105 HZEROENE pound upwards according to Bsize of
Glass vessel, A. H. 078 HAND machine. Once in use you would never
Grinders, bracket for slckle A.L. Beiner. ,003 It CHINE be witbout one. Catal andpricelist
}{‘;ng!e ,?;EL“‘}?.% %amnzer & Berkiey..... g%(ug% 3 "“"-H'r wpon application.  Agents wanted.
Mandolin body, H. J. Weckwer'éh"" . 31077 : THE POLARENE COMPANY,
Paper weight, 8. E. Greenway. . 1071

Pencil, lead, C. H. Tucker........ 52 47 Beaver St., New York.
Pencil point protector, E Todd, Jr. 1073

dd, Jr......
Photographic card mount. J. P. Odgers.
Pin, Smitb
Pliers, member for pairs of, G.
Pum p air chamber, E. M. Coryell,
Rooﬂng plate clamp. sheet met:

4| On Receipt of Ten Cents in Smmps (practically
25% of retall price) we will send you one of our

1-2 INCH AUCER BITS

Ssddle trougb, barness, E. Liggins....... ,097
Sanitary fixture, ventilated, C Stover. 3 ,090
Sbovel. M. R. Stepbenson.................. 094
Spoons, etc., bandle for, W. C. Codman.. L069
Spoons, ete., bandle for, I'. G. Holmes. 068
g‘tove. c(t))ol&ng. Rl. Tbi f{ EEbaroet i %i')
oy car bottom p‘“'e- - ingsbury.. A0L 1 A fine cutting tool, perfect clesrnnce, especially good in
,'ll:gyyg:: f(l)lgf g{::‘l‘l: 37 :Il“ ﬁ::g:‘g‘;g b% flard wood aad for and boring. Send for Cir. S 5 . free
Tny car side plate, H.T. Kingsbury. 10| THE FORD BIT CO., HoLYOKE, Mass.

for inventors. Estab. 1867. Catalngue
. C. SEYL, 181 Madison 8t, Chicago.

MODEL
GARD INDEX i8R e Nt Betton, So:
WANTED it oSt "W sehga

part. Address, J. K. Tomlinson, Pickaway, W. Va.

MO

e

TaL & FREE
ION MODEL WORKS
193 CLARK CHICAGO

1/a H. P, Electric Motors 3% Vo %32

COLUMBIA MFG. Co., 814 Walnut St., Philadelphia, Pa.
CIEL‘ULAR FREE.

SEcT|0"Al cANOE Crane Bros.,

Linenoid Manufacturers, Westfleld, Mass.

I CE MACHIN‘ES‘ Corliss ‘Enzine Brewers’

¥

GEF\RS'J

and Bottl er Machinery. THE VILTER
MFG. CO., 8% Clinton Btreet. Milwaukee, Wia.

LE. MODELS LEXPERIMENTAL WORK. BMALL MACHIRERY
W YO BTEMCIL WORKS 10D N.Y.

L1 Mn‘!le. .FE“?- RE)
& Send for Circular “M.”

TURBINES Siasiisreer & <o;.

sop s sap b Emesd i

e lces,DBcl ating body loop for, E. J H ld Y s f
Wasber. J. J. T'urner.............. 081

Wasbstand, P, J. Vetiesen 10% o our oscari_~

witb tbe Improved Wash-
burne Patent Scarf Fast-
ener. Useful also for fasten-
ing papers or any articles. - 10
cents each, by mail. Hose
orters that do not bind

TRADE MARKS.

Abdominal bands, A. Wardroper..........cc........ 33.1
Ammunition, certained named, Peters Cartridge
COMPANY . .cevvttrnieeneesnsssnsesssenssnsssns
Antiseptic dressing, Johnson & Jobnson..
Antiseptic, liquid, A. Ainslie.. ................
Bicycle sundries, certain named G. J. Loomis..
Bicycle supplies, certain named. National Cement
and Rubber Manufacturing Company
Bitters, M. Betbencourt...........................
Boots and shoes, Warren Boot and Shoe Com-

eg nor injure the fabric.
By mail, 20 cents a palr. Tlius-
trated Catalogue of these and
other mwelms. ree.
AMERIL RING CO.
BoxP. Waterhury. Conn,

pal
Boots and shoes made of certain name
Preston B. Keitb Sboe Company
Bread, Schlater Brotbers..
Butter and eggs. G. W. Martin & B
Buttons, stamped or turned Shantz & Strasburg ..
Canned goods, certain named Hulman & Com-

DB ol T io B ~TRE s isisieTer ,

Coal, chemlcal compound for lncreasmg combus-

hbll“rv of, National Fuel (‘DmpoundCompsny 33.
Gould & Company..

271 CANAL STR. NEW YORK.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special M;
cbinery. E. Konigslow & Bro., 1818eneca 8t.,Cleveland, 0

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y.

GAS+°GASOLINE E

WATER MOTORS

BACKUS WATER MOTOR CO. NEWARK N J U. 5 A
FOR ALL PURPOSES.

GRINDING Mlll Bogardus Patent Uni.

versal Eccentric Mill. AddressJ. 8. & G. F, SIMP=
SON, 28 Rodney Street, Brooklyn, N. Y.

Who Rules the World in 100 Years ?

PAN ERRA will tell. Bomething entirely new.
novelly. Mailed, prepaid, 25 cents. Agents wanted.
Indultrisi Trading Co., 47 Beaver 8t., New York.

Coﬂ' ee, A. C. Mathewson & Company..
Coffee, Smith, Brett & Cornpany
Cordials, non-alcoholic ginger,G. C. Hin

Dry eoods piece, Sweetser, Pembrook & Co

pa 3,115
Ename ware, all k ohn Dunla pany. 33, 164
Flavoring extracts and toilet salves and creams,

Flondd, . A e N - i aision Feust - | Anyone contemplating tbe building of a new home will find the
COMPAN Y rerere o o o < e oo cloaen et oo s B Neiwalaie e = = o = o 125 TV g . Y .

Food. certain named article of, J. H. Kellogg .. 33.124

Srag. consy ained il f, 4 1 Koo Bt Building Edition of the Scientific American

Go If clubs and balls, K. fon Jr., & Company. 33,171 | of peculiar and absorbing interest. This beautifu! publication is

Groceries, certain named, ‘R.1.Sherman............ 33.126 issued mouthly, and contains practical articles and suggestions

Iron and steel and articles manufactured there-
from, except steel balls, W.1'. Beesley & Com-

. 33,173

. 33,147

. 33,119 | price to the lntendlwg der.
for sn

¥ a single copy. or $2
air . 33,166
Loom pickers, E. H. Jacobs Manufacturing (‘om

pany
Laxatives, M. H. Jobnston,
J.eather, harness makers’, . War!
Lenses for railway semaphore slgnal lig

nual subscription.

Plaumnu e New Home

on modern bouse bulldlng, together witb a series of splendid
a)at,es, showing perspective views and floor plans of the most up-

te modern dwellings, estimuted cost,etc. A ainzlelssue of
this handsome perlodlcal is often worth tbe year’s subscription
Write to-day and send 25 cents for

MUNN & CO., Publishers, 361 Broadway, New York.

67 33, 163
M 1 bitters, Hi-Hi Bitters Company.. . 33114
Medicinal soap, A. F. Richardson...................
M l strengthemng plasters, Johnson &
ODDOON 1o P vt e e R T sl s o s
Medicine fnr certain named diseases, W. 0. & R.
(. Barclay
Medicine, liver, E. W. Gazley
Medicines, certain named, G. W

Powerful, Hes nnsm. Durable and Efficient.

REEVES”’
Variable Speed Counter Shaft

forsecuring any speed witbout cb e of belt
Musl;g:flflzﬂ'él‘“&neggpl;nnd or loss of time. Special) y adapted for al)
Oversbizts. Oppenbeim. Ober kinds of expernmen 1 machinery, Printing

Presses, Motor Carriages, Ironworking Tools,
Woodworking Machinery, or any and all ma-
chines requiring a chanxe of speed or feed.

(< o Send jo'r hggdiwn?lu illustrated

REEVES PULLEY CO.. Columbus, Ind., U. S. A,

& Co
Paints, New Jersey Enamel Paint Company.
Paints, calcimines, and pigments, G. 8. Adama. .
Perfumes. Actien-Gesellschaft fur Anilin- Fab"r)é- s3ise
Pohshmﬁ compounds, certain named, National '
Polish Manufacturing'Company.................

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

YOU CAN MAKE $100.AWEEK !

OWNYOUR OWN SHOW, COMPLETE DuTFIT—5 100,
LIFE MOTION FILMS5 & MACHINES
PASSION PLA & 900 0THER SUBJECTS

P/'//LADELPHIA P.A.

NTLE
;nth capﬁaﬁtwentyc years"guqness expenence. ame to

CREA

Remedy for certain named diseases, Wilson &
Tbompson .3

Salve. e‘{'e.E Cl(abahks
ummings. ... 50 YEARS’
Soap in liquid form, de ices, and hai
and dandrug curé, H. L. Ricbiond EXPERIENCE

Soap, laundry, Lever Brotbers
Steel balls, Steel Ball Company.

Strawboard, composition sheets
tute for, T. W. Jobnson.. .
Tea. R. L. . 3,
Toilet powder for the skin and teetb, J. Diner..... 33,157
Veterinary medicines or remedies, C. W. Labaree. 33.146
Wine for medicinal purposes, J. H. Hoevler....... 33,139
Wines and spirituous liquors, J. S. Draper.......... 33,138
TRADE MARKS
PRINTS. DESIGNS
‘*“ Upmann’s Extra §,” for cigars, C. Upmann.......... 146 CoPYRIGHTS &cC.
———— Anyone sending asketch and descn%uon may
LABELS quickly ascertain our opinion free whether an

invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securmg patents,

Patents taken through Munn & Co. receive
8pecial notice, without charke. m the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific iournal Terms, $3 a
year; four months, §1. Sold by all newsdealers.

MUNN & Co,z61 8rosawar, New York

Brancb Office. 62 F St.. Wasbington, D. C.

= Alderney Condensed Miik,” for condensed mllk.
obawk Condensed Milk Cor
o Belmont Lithia Water,”” for lit m wat/er. KB
Ricbardson....... ... ...cccceeiiie vinneznnns =
* Bluenose Bitters,” for bitters, C. E. Smith
**Concord Cameras." for cameras, Siegel, Cooper &
COMPANY ....ocitieienenrnnee aninnesesnsasasesssnnen 6,992
* Extract_of Plasma,” for an extract, Bouillon-
Stock Manufacturing Company..
* Formaseptine,” for an antiseptic
Cbemical Company.
4 Jackson s Jersey Balm,” for a toiletarticle,Jack-
on Brotbers...........coooiiiiiiiiiiiiiiieiiaanaa.
¢ Laxa.” for a medical compound, Laxa Medicine
Comp ang ............................................ 6,987
**McNier’s Sovereign Rheumatic and Neuralgia
Cure. or a medicine, Sovereign Medicine

t references New York, residing in Paris,
is desnrous of representing American manufacturer
of machinery or industrial products, paying cash and
taking all risks and expenses. Brieussel, Box 773, N. Y.

TO NLARGCE

our b‘lﬁlness t‘y lthe addition of a@ew special lines to be
manufacturedo n royalty, We should be pleased to hear
from persons in ssession of desirable novelties or
patents. Household articles will be given preference.
Address, J. Nehl, Main and Dock Streets, St. Louis, Mo.

DESICNINC AND DEVELOPING.
Machinery for a.llegurposes deslnned and developed, in-
ventions perfect erection ef manufacturing plants
supervised, cost of production reduced or output in-
creased, processes developed, by an expert consulting

and constr Write for particulars.
BENI Ww. TUCK R, nﬁ E., |7 Cortlandt St., New York.
BUILDERS ano
DESIGNERS AQHINEB'Y
IAL m ach“\ Works,
SPEC C. 1. Cowdrey MeC e+, witcbbo
Mass.

THE BICYCLE: ITS INFLUENCE IN
Healtb and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in wbich the’ subject is ex-
baustively ‘Ireated from the following standpoints: 1.
The use of the.cycle by persons in bealth. 2. The use of
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
'T'o be had at this office and from all newsdealers.

Com,

G Myron W Reed.” for cigars, M. Hyman Cigar
and lmporting Compan

** Our 8eason Ticket.”

or cigars, Bryan Brothers..
**Red lion," for mn, Cunningham & Company..... 6,
‘* Sparkling Dewey,” for beverages and extracts

tberefor, Sachs-Pruden Ginger Ale Company... 6,982
** The Medal ” for cigars, American Lithographic

Com
. Wrmht's Condensed Smoke,” for condensed

nd tor Cat |
smoke, K. H. Wrigbt & Company................. 6.991 S lisrl ogue.

Prices $160 and up.

PIERGE VAROR LAUNGRES

Stock sizes 14t 0 22 foot.
Safe, Reliable and fully guaranteed.

PIERCE ENGI.NE CO., 17 N. 17th Street, Racine, Wis.

A printed copy of tbe specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnisbed from this office for
10 cents. In ordermg please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway, New York. Speclalrates will be given where
a large number of copies are desired at one time.

Canndian patents may now be obtained by the 1n-
ventors for any of the inventions named 1n the fore-
foing list, provided they are simple, at a costof $40each.

licated the cost will be a littie more. For fuii
instructions Munn oadway, New
fork. Other forelgn patents may also be obtained.

PERF CT CONT ROL at all times, as is

ECLIPSE BICYCLE

Pressure on the Pedals.
Write at once for partlculars and prices to

ECLIPSE BICYCLE COMPANY, Box X,

© 1899 SCIENTIFIC AMERICAN, INC.

COASTING WITH COMFORT.

No Dan er No Risk whatever when you have &our mwblit!ll]etENDm
e case w e

with Morrow Automatic
COASTER and BRAKE

You can regulate your speed at will witba Backward or Forward
The Simplest, Safest, Surest of devices.

ELMIRA, N. Y.
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