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(7738) A. M. D. asks: 1. In the electro-
1ysis of water about what per cent of the energy of the
current ielost -in producing heat in the solution? A.
The heat developed in any circuit by the passage of an
electric current through that circuit is expressed by
Joule’s law

Heat=0"2% C2Rt.

in which C is the number of. amperes, R is the number
of ohms, and ( is the time in seconds. The heat is found
in calories. 'This equation i8 derived from the fact proved
by experiment that one ampere flowing through a con-
ductor having a resistance of one ohm will develop in
that conductor 0-24 calories for each second it flows. It
makes no differeuce whetber the current is decomposing
water or doing any other work. The heat produced is
the same. 'I'his is the lost energy of an electric current.
2. How does the heat developed by burning the oxygen
and hydrogen combined, compare with the original
energy of the current. ? A. The doctrine of the conserva-
tion of energy requires thatthe heat produced by recom-
bining tbe oxygen and hydrogen into water shall exactly
equal the energy in any other form which may be re-
gnired to decompose the same quantity of water into its
constituent oxygen and hydrogen again. This heat has
no connection with the beat of the first query.

(7789) W. P. asks: T have a 4.ohm tele-
graph instrument. What number of wire (by A. W. G.)
and how much must be used to wind it for 20 ohms ?
To change your 4 ohm sounder w make it have 20 ohme,
yon can unwind the wire on it at present and get 4 times
as much of the same size to be put on together with that
which was on the sounder before. If you know the num-
ber of the wire now on the sounder you can find from a
wire table the length needed to make 16 ohms. This is
the quantity you need to add to the sounder.

(7740) A. B. T. asks how the slit is cut

in the nibe of a steel pen. A. Theslit in steel pens 18 cut
in a shear press witb very sharp cutters.

{1741) A. B. 8. asks: 1. Will small
hand-power dynamo, as described in ‘* Experimental
Science, furnish power enough forspark, to ignite gas
io gas engine 7 A. The hand-power dynamo will give a
spark which will ignite gas. It will probably serve your
purpose if driven at a high speed. We have recently ad-
vertised a dynamo especially designed for this work. 2.
What ie a jump spark? A. A jump spark is a epark
produced by the breaking of an electric circuit, and
which jumps hetween two metallic points. 3. Is it nec-
eseary to have iron jar for caustic potash cell as de-
gcribed in ‘“Experimental Science’? A. 'The iron jar i
oneof the electrodes in the potash cell. If you use a
glass cell yon will require an iron plate in the liquid asan
electrode. Since an old iron pot will answer every pur~
pose it is the cheapest method of putting up the hattery.

(7742) 8. C. asks: 1. How is electricity
transmitted throogh the air as is thusdoneby the wireless
telegraphy ? A. The waves produced by an impulee of
eleciricity through a wire, fly off from the wire in all di-

rectious. [t the wires are properly arranged the waves
may be perceived by a properly constructed apparatus at
a long distance from their source. 2. How is the record
of the gramopboue made? A. The record of the gramo-
pbone is at first traced upon zinc, and afterwards etched
into tbe zinc. This i8 transferred to hard rubber
diske such as are used for the instrument. From the
zinc digks a )Jarge number of impressions may be taken.
3: Of what are the diaphragms of talking machies
made? A. The diaphragms of talking machines are
made of thin glaes, celluloid or iron.

(7743) H. W. C. writes: I have a small
range boiler, galvanized iron, which 1 use foroxygen tank
for lantern use. Now the tank is badly corroded inkide
and I wigh toknow what kind of paintor varnish would be
suitable to use that the gas or any dampness carried over
from wash bottle, would not affect. A. If your oxygen
tank is badly corroded, you should not use it, since it is
in danger of bursting under pressure. Asphalt varnish
is Lbe best substance to use to coat the inside of such a
tank as a preventative of rust but we do not think it
would be safe to use paint or varnish of any kind on the
inner surface of the tank. The better way is Lo dry
tbe oxygen before it enters the tank, since oxygen in
presence of water will rust iron or steel very rapidly. [f
the gas were passed tbrough caicium chloride after it
leaves the wash bottle it wouid enter the lank dry.
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TO INVENTORS

An experience of fifty years, and the prernr'stiou
of more than one bundred thousand applications
for patentsat home and abroad. enable us te understand
the laws and practice on both continents, and to possess
unequaled facilities tor procurmg patents everywhere
A synopsis of the patent laws ot the United States and
all foreign countries may be had on apphcatlon and per-
sons contemplating the securing of patents, either at
bome or abroad, are invited to write to this office for
prices. which are low, in accordance with the times and
our extensive facilities for conducting the business,
Address MUNN & CO., oﬂice SCIENTIFIC AMERICAN,
631 Broadwav. New York

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

OCTOBER 17, 1899,
AND EACH BEARING THAT DATE.

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

Alarm. See Boiler alarm.

Amalgamating apparatus, H. 8. Cope.............. 635,236
Amalgamation of gold or other ores apparatus

for the, A. BargiglL. ..., 635,119
Ammunition, carrier tor small arms fixed, T. C.

[0 2 1T o) ' P 635,145

Antiseptic device for sound transmitter mouth-
pieces, G. W. Van Alstin

AX or similar tool, J. Re

Axle and axle box, Wells lt Morn)l
Axle box, car. W. . Baker...........
Bag tying device. H. T. Knigbi
Ball making machme R. H Wblte

2

Barre), J. . Vogt......... . 635.212
Bearing, ball G Milleu .. 634,808
Belts, device for putting o . Sch g 634315
Benzin and homologues, making, C. B.Jaco 635,017
Bicycle, . P. Bemis 635,002
Bicycle, 8. G. Goss 634,887
Bicycle driving gear, 634,942
Bicycle gearing. G. A. 8 635,082
Bicycle grip, B. F. Taylo 635,084

3icycle pump, D. B. 634,961

icycle saddle, F. B. Ray 634,910
Bicycle. spring frame. W. 635,028
Billiard and dining table, convertible 635,014
Blast furnace, M. M. Suppes. 635,157
Bleaching, H . Hadfleld. ... 635,48
Bml:r] ee Tubular marine boiler.

oiler.

Boiler alarm, automatic, D. H. Hynds.... . 635,016
BOIt, J. G BRKET.. .. 0uverrrrsmnnenens .. 635,031
Book, manifolding ‘lales. J. F. Laning. 5 259
Book, pass, 1. P. Martin, Jr............ .. 635,170
Boot or shoe top. supporter. G.C. Bemi . 635,034
Boulder depressor, J. L. Towner. ................ 634,921

T.
Box. See Axle box. Feed box. Journal box.
Tootb powder box.

Brake. See Wagon brake. .

Breatbing tube, C. Carroll.... ...............oeeeue. 635

Brick IR b.l]“i"ng' device for recording sbrinkage
OB o e ajels e o S casea e o SLe el e e el «

Broom holder or rack, R. L. Edwards.

Brush bead case or cover, tooth, H. G. McClos.

ke
Buckle. wire. J. C. Hyde.

Bundle discharging mechaniam, J. F. Steward.... 634,964
Burial casket lowering device, M. J. Cameron.... 34,876
Burner. See Gas burner.

Button and necktie bolder, collar. H. Willis,. ..

. 634,831
Calipergage, G. M. 3 ;
Calipers. J. H. Smit
Calipers, inside. E. N
Camera, pbotozrz‘ighlc. ’I‘ R. Dall meyer.
Camera sbutter,
Can opener, L. C. Wnkowskl ......
Car body bolster, M S Sbotwell
Car coupling, C. D. Whiting.. ..
Car door. freight, P. G. Minier N
Car. dumping, R. K. Broyles.............cc.ce0 oun. 53
Carbureting apparatus, means for regulating
level of liquid in, A. I. Van Vriesland,
Carpet tastener, J. F. Van Wickel, Jr..
Carry mn up aratus, goods, M. E. Grey.
Cartrid ells, machine for makin,
Case. See Egg case.
case. Show case.
Casb carrier, k. Silverburg..
Casting aluminum alloys,

Xan Valkenburg.........

634.904 .053, 635.054
Castﬁué c&nlled rolls, metbod of and mould for, *
- W, B8

Cpair. See Rocking chair.
(‘bopper See Cotton cbopper.
hopping knife, W. 8. Jenks
huck, automatic, O.
barn, B. Dallin.........

Cigarette machine. pocket, M. Keen
Cleaner. See Graiu cleaner. Tube cleaner.
Clevis, wbiflletree, W. H. W lls
Cluteb, friction, I.. Scbmidt. . .
Coals, ores, ete., centmueul "washi g for. P.
Maurice.

[olelols

Cock, nfeti‘nms.ﬂ H. Fassett, . .. 634
Coffee pot, F. Acker.. .. .. 635.
Coln holder and carrier, Henry & Herrmann...... 635
Colamn. band rail, F. R. Brown........ 55 :
Candiment bolder. H. M. Cassidy .. 635275
Connection. adjustable. 0 H. Huehe ., 636,100
Conveyer. portuble ‘W. L. McCabe. .. 635177
Copy bolder, E. Waldrip...... . 634,922
Corn husker. T P. Walter.. . 634,923
Cotton_chopper and harrow. combined. G. W. ‘&
W.H.T8YIOT. ......oviiiiiien o it iinnnnan 535,205

Cowpling. BeeCnrcouplmg. Thill couplmg
Crushing and grinding mill. J. M. Dyer.
Caltivator, A. H. Sbi

Cuspidor, J. 8cheminger..
Cutter. Bee Grass cutter. Venetsble cutter.
Date holder. C rtis & Marriof

Dentnl tool goard. J. A, Ghnlson
Deirick and excavator, G. W. Kin,
Derrick tgg: block, J. J. Smlth

Post hole digk
.;nkinson .

Digeer.

Disd washing macbine, J.
Diaplay apparatus. H. Altsb
Diaplay device, D. B. Hart..
Dlgzlllition of wood, coal, etc., ap paratusfor

Dock oonstruct.ion. V. Windett
Door check, C. T. Painter.
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A—Wood-working Machinery.
B—Lathes, etc.

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

AMERICAN PATENTS.— AN INTER-
eating and valuable table sbowing the number of patents
%l;suted for the various subjects upon which petitions

ve been filed from the b eginning down to December

r..lll

-n-"i

31. 18M4. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 2. ice 10 cents. To be had at
this office and from all newsdealers.

POWER & FOOT| SHAPERS,PLANERS.DRILLS,
LATHE s.[Mcme e RS 9REE

AND SUPPLIE
SEBASTIAN LATHE CO. 120 CULVERT 5T. CINCINNAT }

e [ar Belt Dressing

TRADE MARK,

surface, and saves Belts, Power and
ear Oof Machinery Beari BAlltm
elts.

ox of 12 Bars, $3.00. sent on Trial.

Che White § Bagley €o.,
Worcester, Mass., U. S. A.

Presses for
Sub-Press Work.

Five sizes. Sub-Presses and

Tools to order.
§F~ Send for Circulars.

BLAKE & JOHNSON,
f_’ 0. Box 7,

WATERBURY, CONN.

Water Emery
Tool Grinder

Has no purggs no valves.
piping requir 0 supply It wilh
water. Always ready for use. Sim-
1 &est n constructlon, n:08t emcient

operation.
¥~ Send for catalogue and prices.
W. F. & JNO. BARNES CO.

1999 Ruby St., Rockford, Ni.

Ja” YOUR,
HOME,

ONLY MR’CHINE USING
FLAT. SIGNED.
INDESTRUCTIBLE
RECORDS.

Our Great Admiral writes:
“Certainly the most entertaining and
interesting ot instruments. ing n
the sound reproducers of to-day so mar-
velous as this wonderful discovery.

—ADMIRAL SCHLEY.

Designer of the ** Columbia,”” Ameri-
ca’s Cup Defender, writes:

“The Gram-o-phone is the best repro-
ducing machineextant. . . . A never
falllng source of pleasure.

—HERRESHOF¥ MANUFACTURING CO.

SENT ON APPROVAL

to SUBSCRIBERS to
SCIENTIFIC AMERICAN.

On receipt of $5.00, simply as evidence of good faith, we
will ship toany subscriberto tbe SCIENTIFIC AMERICAN
o r new 318 Gram-o-phone, and six (6) signed, inde-
structible 50-cent records (total $21.00), your own oro r
selection, with the privilege of bours’ examination,
when tbe balance may be paid your express company, or
returned and your money refunded.

Special Concession on _To subscribers to Sci-

ENTIFIC AMERICAN th
Instaliment Basis. &ramophone wil 1o

sbort. nme. be sold on the installment plan for $19.00;
u 83.00 a month for ive months: records, as
wunted. 60 cents each. Money refunded, less express
charges, it instrulment is not satigfactory and is re-
tur ned immediately.

FOR SALE EVERYWHERE.

National Gram-o-phone Corpuration,
Broadway and 18th Street, New York.
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128 Tremont Street.

BOSTON, . . :
PROVIDENCOCE, . 457 Wesatminater Strect.

PHILADELPHIA, . . 18 North Ninth Street.
COH10A GO, R 161 State Street.
CLEVELAND, . Colonlal Arcade.
CINCINNATI, 21 and 28 Weat Fifth Street.

SHERMAN OLAY 00., 8an §'
NP oOou’n en Francisco, Osl.,
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Dredge, L. W. Bates.
Dredging machinery, L. W,
Dredging machinery, Rix & Donahoo
Drier. M. A. Sutberland...............

Dry ing kiln, ¥.D. Cummer
Drying kiln, G. W. Sbar
Dye. black sulfar

erchhuﬂ ‘& Iunssmann,
635 168,

Educatioral appliance, A Perry...........
Egg case,knockdown, F. E. Renick. ....
Elastic or resihent wheel for vehicles, T. Lee....
Electric beater. E. E. 635.
Klectric meter, L.
Klectric. motor for driving motor cnrnages.
winches, etc., H. W. Headland
Electric motor f rame, E. C. Mory
Electric motors, regulating, M

ky
Eled.rically illuminated devices, mec hanism for,
J. 8. Ricba a

TABOM €L &).uuueeveviinriinenineeninnns
Electrician’s tool, J. N. Baggett.................... 634,862
Elevator. See Hay elevator.

Elevator safety appliance. 8. B. Trnp .............. 634,966
End gate, J. C. Butjer.. e
End gate. wagon, H. Monroe. . 95

Engine. See lnxpnnslon engine.
Engine vaporizer, gas, Hay
Engine stopping system, steam. Purnnton & Rey‘ i}

nolds

anelop fastener, C.
Envelop machine, J.
Kxcavator, G. King
Excelsior cutting machine, J. A.
Expansion engine. rotary, G. L. Van Gink. ..
Fasteners for gloves, etc.. die for shaplnﬂ nd

attaching socket members of w.8 Rlchard-

P. Sctnchmnu

Fastening device or clasp,
kaucet, measuring, J. J. Kennelly
Faucet register. measuring. J. RO
Feed box. A.Calboun.

Feed trough, W. HH. Wi
kFeed water npparucus J. 8. Cal
Feed water heater, H. Fellenbaum
Feed water regulator, uutomauc. ¥. M. Cbappell.

Kile, 1nv01ce. HIAOROBET s e v oesioioions ssosvionesnnns 636,237
Filter, R. H. Martin. . . 634,897
Filterapparatus, C. H. Loew. .. 634,947
Filter, water, C. Salzberger............... 635,190
Firearm, recoil 0 eruted Roth & Krnka. 634,913
Kire escape, E. M. Christ .................. 235
Fire escape and scnﬂ'old holder, C. E. Hly. 635,038
Floor foot shield, W. F. Putn 634,956
Fluids or gases under pressure. coutmlhnﬂ mec h-

anism for, C. Cummings ....... ......covveeenns 39,127
Fodder cutting machine, R. M. Dyer .. 634,939
Fomentations, press for preparing, M. J. Smith. . 635,200

Forﬂes. means for heating appllcable to, H. B.

Fumigator, 1
Furnace. See Blast furnace.
Furnace for annealing, baking,
SAMDACTBE . - ool « -iofoisisne sivmiossjaipias oisis » olsfolesrales
Furﬁace "reversmg valve, regenerative, H. T.
Gage. See Caliper gage
Game, fiag, H. W. Woodbead..
Game, parlor, R. Pike........... .
Gas burner. incandescent, B. Barg
Gas generating apparatus, acetylene, C. M. Kemp 034 945
Gas generator, acetylene, 0. Boettcher
Gas generator, acetylene, 8. J.
Gas generator, acetylene, F.
Gas ligbter, electric, G. O
Gas machine, acetyiene, L E. Corwin. .
Gasolene fixture, J. H. Ped
Gate. See End zate Waste gate.
Gate, E. K. Hanken
Gear casing, M. T. Reeves et al.
Gears, swinging sbelf for, J. Fla
Generator. See Gas generator.
tor.
Gin saw gummer, 1. C. Shrader...
Glass cutting machine, C. E. Ma
Glass manufacturing apparatus,
Shortle.. ...
Giove, M. A. Pe
Gold or silver ores, treal
Governing mechanism for internal
engines, G. I.. Woodworth
Grain cleaner. T. M. Bales.
Grain beader, J. C. Ly nch
Grapple, Reinter & Ol sen
Grass cutter, C. Kieser.
Grate, R. Goll...........
Guard rail, W. Morrisey. .
Gun _telescope anacbmeut Von Kretschmsr &
A/ ) [T 0 o L G0 o000 o o0 00 DODCo T D 4
Hammock and elevator, J. C. Lassiter.
Handkerchief bolder, F. W. Bostrom,
Hanger device for supporting boarding or plank.

ing oniron girders, A. Bremer.................. 122
Harness loop busbing, J. N. Pbillips............... 635,022
Harrow seedmg attachment, disk, Rogers & b o007
Harrow Looth fastening. J. C. Tunnicliff. . 635,111
Harvester, bean, 1. T. Bmwu... . 634,873
Harvester, pea, W. G. St. 635,064

obn
Hat rack and ndvertlsiug device. locking, B. F.
Childress......c.oeuvueriniinnns oun
Hawser mdlcamr. J. A, Varnum
Hay carrier, W. Louden.
Hay carrier stop, W. Louden...
Hay elevator, J. D. Swacick..
Heater. See Kleéctric heater. Feed water beater.
Tank heater.
Heatin
Heel, s
Ho:snng machme etc
D W

. hurtable and’ transform-

Horseshoe

mont.............
Hydrocarbon oil bui g apparatus
Igniting device, C. F P Stendebach

Incandescent bo
ocb.............
Indicator. See Haw

manufacturin

tor.
insufiator, E. T. Jobnson...
Insulated bandle for elec
Walsh............ .....
Jack. See Lifting jack.
Jar closer or opener, L.
Joint. See Rall
Journal box, E.
Kiln. See D mg klln
Knife. See Cbhopping knife.
I.abel afixing macbine, J. & D. D. A. Outcalt.....
Lamp, electric incandesceut. W. J. Pbelps.
Lamp, street, B. 8, Rice...
Land roller, J. 8. Corbin
Last for bots or shoes, adjusmble. G.C. Bemls
LLasting machine, A. Ea
Latbe for turning balls, C. A. leth
Letter, syn. R. G. Lake...
Infepreserver, 2. C. Angevme
Lifting jack, 'I'. Maxon
Lw%méuz arrester for electric circuits, H. c

Liquid meter. S. L. Brown... 635,
Lithograph lcggsss registering frame, W. Sabei.. 635,061
Lubricator, Piston lubricator.

Magneto-electric machine. E. B. Cutten........... 635,216
Marble. manufacture of artificial, J. E. Summers 635,005
Markiuz sheep, etc., appnratus for, Renner & o

Bascom
ensurmg appnrmm E. fSmreker. . .
easuring instrument, electrical, i, Thomson...
eter. See Klectric meter liquid meter.
ill. See Crushing and grinding mill.
mill. Stamp mill.

Mmmg machine. ¥. H. Mills....
Mop bead, C. M. Williams......
Mot.or. See Current motor. Ele

tury steam motor. ’I‘urbme motor.
Mucllage holder. C. W. T'u;
Music leaf turning npparatus W.
Musical instrument, 1 Sapp.
Musical instruments,

for. T. P. Brown..
Nailmg machine, 8. Y. Pen
Neckueretumer. G. Quick
Nipple bolder. 'T\. Borcher.
Nut lock, W. P. Fink..
Optical apparatus. W. Scant.lehury
Or . treating. D. O’'Keefe..........
Oven door. baker’s. W. Neuhs
Paper bag machine, Clan ssen & Mortson
Paper making macbine, F..J. Marsball..
Paper pulp straining apparatus. J. Whit
Parimu and coring machine, W. H. Boutell (re-

BEKE) Eerrtt Forerertr - S o[ G e T eeere s e
Pavement.cement concrete J. l!! Amles
Pea rake, V. C. Devillier:
Pbonosrapb, G. Bettini.
Photochromoscope or pbotocbromoscope cnmern.

M
M
M
M

" Fulling

Plers' or dams, constructing, H. C.'W. Weshe. ..
Pin, F.B.Hay.......c.ccoivveiun oun
Piston lubricator, A. Winton.........

(Continued on page 256.)
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Planisphere. E. A. Osse.. . 635,268
Planterdand fertilizer

................... 3.0 NART TIME'S VALUE

ranteriohegkirow A Gr o RKp-NES Cannot ke measured by dollars, Time lost can never

eer..
Planter, cotton seed, Sayre& Little.
Planter, potato. W. O°Neill.........ccoo vueeernnnnn 635,007 & ¢ be regained. The

tion Plaswtlclr»nastg‘:lli}:}gress for tormmganiclesfrom, 635.026 ] o p J l d El W h
Opra Plow, A. J. Gunter......... '63532§g . L o/ \ Y CwWelC gln atc

Pocket case, G. Rebmann.
You canqualify Poke, animal, E. P. Hoard......

yourself for o better position Pole straightener, T. H. McCauley .....
and a successful career l;opcorn mou}g ing macgine. j‘ ;’{egnedy
opcorn moulding macbine, J. McEwen.

Without Loss of J Post bole digger. C. L. Mo
Present Salary - Pot. Sge g‘utree pot. T'ea or coffee pot.
M Wo guarantee to make you a l:’::::: éﬁr%n%';l;“vvebber‘
ma%chaglcu or Arclhxtectnu Drafta- Erimjlﬁg ﬂll;ludho \der, . IB?ﬂk 00 i
- by f ropeller blade. screw, J. Glover ..........

The%;:&%‘:?pg‘;{ngﬁtl’fﬂ‘ v‘:fﬁg:",g&i Propelling vessels, etc. means tor. B. Brown.
reach, no matier how small yoursalary. Enlvenzer.f\v dM vghe“,d‘""",' M. Wheildon
‘Write and statethe subject you wish ulverizer feeding device, W. M. gilapn
to staudy, and le'. as a.dee you. Pulverizer feeding device, W. M. Wheildon..

has for over a third of a century been the
recognized leader foraccuracy, endurance and
truthful time telling.

The World’s Standard.

A mechanical worder, li!n Watches are &0ld by

Jewelers everywhere. An Elgin watch always has

the word *‘‘Elgin” engraved on tbe works—fully

guaranteed. Ournew booklet. free toall who write,
will interest you.

= =" g Pump and motor, combined, N. A. Christensen.
The Int J 1 Pump cut-off, automatic. C. O. Lange. .
MMZB«“M Ps,, U.B. 4 \ Pusb button, A. C. Meier.

rie & Underwood
Puzzle, W. F. Homman
Rack. See Hat rack
Rack,C.E. Perry.......ccooiveiiiiiiiiinniinnnnnnnnn. 634,908

Pusb button and fire alarm, combination, Guth-

we oot W R BERERE 55 S0 Sorerpomer c u B“RN BATENT TR ACK
GAS ENGINE TROLLEY

for $1560. leea 10 per cent discount for cash. Built
on interchangeable plan Built ot best material Parlor, Barn and

Rail joint, G. A Weber .......... . 63424 M 9 [
ENG[NES Rallvlvay. electric, L. D. Howard.. . 635,252 BL.xde‘:! :Iorm:h?;';mentzmv:ﬁ:m:neuc?am‘l]v‘l:dtg‘:oprrg:a Fire Door Hangers
: k Railway spike. J. R. Kunzelman 34,985 $2 or Gasoline. Alen Horizontal Engines. 4to 3u b, p, . All Styles.

8olved by the use of our Dynamos =i Rm}way switcb toniue rail, Martin & Price-Wil- .00 | @ E WEBSTER MFG. CO.. - Latest Improvements.
Types Rand S, Weight, of £ - RapHBIIS. i o | 53 1074 West 15th St., Chicago. = 0%
131bs. ‘Speed, UNB.-LM. dypes % | Raiiway track bumper. M. 64896 | 23 _ Enstarn Branch - 35.D Day Street, New York City. : 8end for Book.
for stationary work ; z ; Rake. See Pea rake. | ’ i, Southern Azents: Boland & Gschwind Co., Lid., {J: Coburn Trolley Track Mig. Co.
},Egﬁe"g’eeﬁo{“‘,mfc(ﬁ, requires ; i Reamer, under, M. Hall.....oovueeuineieeannsnenann 634,941 Ein So. Peter and Lafayette Sta,. New Orleans, La : Holyoke, Mass.
either. Sena2c.stamp : tiius Rt mtor gt T Paan s TAKE AN
alogue.  ELBRIDGE 7 P i ce i ram * .
MFG. CO., Elbridge, N. VoS ReglstcTCoeRFaucot¥TeristeriTelephoneXcall OLDS " - ACETYLENE APPARATUS

Regulator See Feed waterregulator. Gas or Gasoline K‘ngine‘ P“t it A he S A 1
on your work and cetylene numberof the SCIENTIFIC AMERICAN SUP.

If You Want the Best Lathe nnd Drill ﬁggﬁ‘;‘:ﬁﬁegggg;;':‘ﬁss'sléga“g e A AT A | ; = PLEMENT, describing. with full illustrations, the most
Rocking cbair, spring, A. H. Ordway claims and satisfy syl - recent, Slmple or honlae made and commercial’ apparatus
GH UGK s Roller. See Land roller. Sbade roiler. £ that thereis no W : for generating acetylene en the large and small scale.
Rotar'y steam motor or éngme A. Wable etter engine on the = The gas a8 made for and uaedI by tbe mlcroscopist and

- Rubber from vulcanized Tubber waste, récla market, send it back , student; its use in the magic lantern. ‘I'be new French

634,969

. = ble lamp making its own acetylene. Contained
ing, A.H. M 6:35,141 Without expense to g (! ta

St'ronaes ¢ Sand séreen or strainer for fluide. P Mueller. ... 634053 | you. Our electric& 3 : %"Tﬂ(’fc‘f tsAMbemc(fhh QUP};LEF}":)ENtheNO' 12% 3
Grip, Great- Sausages, etc., machine for slicing German, W tubeigniters are un- P L O L S S g gt P
est - Capacity A VA BETKEL ..o - eeveesonrrtanerinsses L 635225 ssed. Our self valuatle articles on thisgublect werefer you to page 21

ined engines are most convenient. i‘ree illus. cata. | of ournew 1897 Supplement Catalogue, sent free to any

rab il- Saw attacbment, ed¢ing or ripping, E. C. Mer- address. MUNN & Co., 361 Broadway New York.

ity, Cheap andAccurate. 22 P TP RT U S 635.107 | Olds Gasoline Engine Works, Box 418, Lansing, Mich.

Westcott Chuck Co., Oneida, N. Y., U. S. A, | Screen. 8See Sand screen. The utmost precixion

Ask for catalogue in English, French, Spanish or German. | Screw cutting tool. B. H. Williams................. e35.272 | & " D i o M

TRST PRIZE AT COLUNBIAN 12 POSITION, 1803, Screw machme attacbment, Sandstrom & Bom- P WOLVERINE eAs AN EA snlI“E :"',,.‘,,: Tor Kataatiles
................................................. : d es in 05t

Seat See Stool seat. ENGIHE STAT ONARY e yias s obtain

= — and ARINE. | #d by vaing the
Sewing macbine folding seat, G. Hamlin.......... 634.889 u “ o ”
Sewing macnine hemstitch, J. Walker .. 834,970 %1 The ** Wolverine " 18 the only re- NEW
Sewing machine quilting frame, O. R F. versible Marine Gas Engine on | RIVETT "

High Grade Instruments with the Latest Improvements. L2 PP S . 634.930 the market, It is the Ilghteub en-

lﬁﬂgpage En- 24l§)page Math- Sewmg mil)cbme sbuttles, bobbin base retainer . gine fﬂiéﬁ,,g.?';?,'unl;eef"",fﬂg’fﬁ PATENT GRINDERS.
ineering ematical Cata- 0%y JIIHERI N arerers orsps morsrer 2.0, orstere s olois oo+ o 0 - (35 o B hanfactd by | For particulars and catalogue, address

%&talo ueon THE Q EE logue on ap- | Sbade cord tigbtener, window, E. F. Meagber 106 " ¥y - FANEUIL WATCH TOOL CO.

appncfmn U N Phgation, P~ | Sbade roller. 8. J. EAMIStON. ... iicv i WOLVERINE MOTOR WORKS, Biauron, Bostow, Mass, =

Shank stiffener mouiding machine. E. H. ’I‘nyl or.

ENGINEERS' AND DRAFTSMENdssSUPP;l:s. %Egg'féﬁe‘%séﬁﬁ?ggéé .(;Er;r}gg'med. &1 CRAND RAPIDS, MICH. | Precision Lathes.
UEEN & cn.' ?l})slg{.’ﬁ:n%:l w‘:,l:ﬂ‘sl & Show case, combination, Sanger & Shl‘l‘riﬁit'é“ ‘. 1‘ § e ]

5 Sbow or display card or label, ;. Henckel.. g% "an Horma" Duplex H'""’lg Machlnes 980 USE BRINDSTHHES g

f 80, we can suppiy you. Al sizes

59 Fl"h Ave., New YDI'I( 1010 Chestnut St,, Phlla Sign, 1lluminated. Sullivan & O’Connor............
Perform the combined work of Horizon=
indle M mounted and unimounted, always

Signaling circuits, means for testmg. H. C.
 BUDNATIT, i e e 2esiineennson o R g illing Machines, Ver=-
AR“STme s P'P E T“ R EA nl" G Singletree, J. M. McManus.............. ucal mdle Milling Machines, and kept in stock. Remember, we make a
Singletree attachment, W. F. Mooney. in addition, cut at all angles. They are 3)ec1ajtyof selecting stones for all spe-
1 purposes. ¥ Ask for catalogue

Skylight, H. J. Murat........ccovevennnen invaluable for all kinds of 1001 gauge and
CUTTING- (]FF MACHINES Sleeve or cuff protector, D. L. Sterling. fixture work, die work and for general The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, 0.

12 Hluron Btreety Makers of the Celebrated ' Rivett”

Sleigh, H. P.Jensen.......c.cccceeeen.. manufacturing. Tbey save time, cutters
Both Hand and Power. Slicing macbine. W. H. Boute]l
Wat GSizes ldmslti inchngi.t Smoking tube, J. M. Ede
ater, Gas, an eam A1 QoD Imtra e valtie et
ters’ Tools. Hinged Pipe Vises. Soag. 'f;r oducing volanle aubs
= PiDe Cutters. Stocksand Dies y
E universally acknowledged to be
THE BEST. §F Sendforcatalog.

== THE ARMSTRONG MFG. CO.
W Bridgeport. Coun.

THE EUREKA CLIP

The most useful article ever invented
tor the E(f urpose. Indispensable to L aw-
itors, Students, Bankers, Insur-

ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
To_be had of all booksellers, stationers
and notion dealers, or by mail on receipt

5.2
634.870 | and tixtures.
635.240

WALTHAM WATCH TOOL CO.,
Spriungfield, Mass.

il ' 3 ROCK DRILLS

' THE IMPROVED

We are the oldest builders and SIMPLEST, MOST EFFICIENT and DURABLE.

arantee superiority. Two cy-

B, {RAND DRILL C0.)

lqiog,‘r'!? éa%%{ﬂgegegegf ‘ Send for Catalogue. 100 Broadway, New York.

Eit‘l'xel;:st%tfoln;ryq 01]1.' wa- —

FEM Y THE FORBES
PATENT DIE STOCKS.

eer required. Seénd for cat.
SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S. A.
Two and three inch pipe can
be tbreaded by a boy using

634, 944

Square, draugbtsmen’s, W.
Stall cbain fastening, R. Irving..........
Stamp affixing device, C. S. Sundstrom

Stamp and recorder, ticket, C. Nigro...

Stamp mill, W. H. Lloyd............
Steam generator, C. H. Ken
Steam generator, intemal combuation, A A

Steam trap, T. .Il Kieley i B
of price. Sample card. bymail frec. Man- S ar. 0 C M ler .o .'.‘?.‘.‘.‘?’.‘."..'.‘?‘.‘.‘. At e

Conso lidated feJY Stirrup straps, holder or buckle for. O. K. Burn-

Pin e ‘l’!yOXIZLB bl Sm‘éh separatmg ‘and indeutmg machme. I B y SR ELECTRIC AUTOMOB] LES'

£ 63:)‘019

. 635,005
. 635,138

= only one band on a crank.
THE ELECTRIC HEATER.—A VALU- HAdaWay................ - 8506 | pag TORPEDO BOATS o
able paper, withworking drawings of various forms of g{gﬂg 3}‘;;‘1?;;,“,;&{2%",‘,‘3 SRl i mg t 8F~ Send for illustrated catalogue

$8.50

the electr cal beaters, includ ing electric soldering iron, 3

electric pad for the sick, etc. 6 illustrations. SCIEN- S}g’; ,:‘;%ﬁm‘;ls‘fn Cga}\]ﬁﬁs
TIFIC AMERICAN SUPPLEMuNT 1112. Price ¥ cents. | Stop, safety, J. Baggaley i
For sale by Munn & Co. and allnewsdealers. Stoves, etc . removable grate for cooking. A. K.

00006000000000000000000000000 Strt]le self fgeder and band cutter, Huber & Mil- =
3

LOCOMOTIVES,

ELECTRIC No. 30 Hand Machine. CURTIS &'ICURT'S'
RAILWAYS, Range }4t0o2 ' R.&L. 6 Garden St., Bridgeport, Conn.

, from $3.50 up. Hold Your scarf_)

%09‘1
b4 INS'DE MICROMETER- g Street sweeper, E. J. Smith.. 4.963 DYNAMOS, with the Improved Washe«
© For close @ | Strip cutting macbine, G. A. ‘Ensign MOTORS, burne Patent Scarf Fast-
(- & ternal Sulfid ores, treating refractory, F. Eilershausen. 635.093 GAS ENGINES ener. Usetul also for fasten-
® Emﬁm_ : Sur{zlcalfsm(:]%gest‘ macbine formaking and wind- . ing tpapersh or any articles. 10
@ ments. ng, W est. 5 . SR TRl « o nsinie o+ 17 Send for cents each, by mail.
i Swaging tool, I. W. Price. & i Su T that t bi i
g 5?{‘#3‘,‘;‘,;33“"1’,‘;‘:'&';" {apacity Ziain. t0 1010, @ | QoA WS Vomng s 6. L Catalogue B. F the log ;t;gfstujh‘fredghgofab}-?g
Catalogue of Fine Tools free. © | Switch operating mechanism, F. C. Anderson.... 634933 | THE CARLISLE & FINCH C0.. Sixth St., Cincinnati, 0.

. THE 0 MASS gwntcg signaling devw: ’II*‘egron & Bradley BT
¢ @ | Switching apparatus, A 00e e 000000000000 1

oL.8 STARRETT& és'egtoheoel'e go 8.: ehoi gagie.l Sefe Billiard a‘gd Edlinbiing tultnle. ot
able leg fastening, W. H. Merrit B 389

.009990900000 Tank beater, J. H. Benney...
Tea or coffee pot, A. J. Avery
Telegraph wire joint, T. D. W
Telephone antiseptic and germicide a

A.E. Woolf .........

Telepbonic apparatus, ‘Ander

Telepbonecall register, J. Shannon
Telepbone directory, automatlc, J.

or
Tellurian, R. Mow:
Theatrical appllance J.R. Grismer
Thermostat, G. F. Richardson..... 634.911

< Thill coupling, T. E. 635.183
‘Tie. See Railway tie.
'I‘ime check, H. King...........c.ooiiiiiiiiiinins o 634.933
Time recorder. workman’s W. . Witbam 634.971

By mail, 20 cents a pair. lllus- 3
ed Catalogue of these and

i - CAMERICAN RING CO
Powerful, Responsive, Durable an E'lilent. B D G 0.

REEVES”’
Variahle Speed Counter Shaft

for securing any speed without change of belt

THE ‘“HOCCSON"

« POCKET TIME STAMP

Prints Year, Month, Day, Hour and Min-
nte. Correctly timing every act. operu-
tion or transaction. Watchman and Em-
Dlo{é’ls register, general time and check
system, an absolute necessity in eve

business. Air cushion base.” Operate

without pounding. Complete with die

and ink ready for use. Guaran:

J‘Dr perfect work and correct time, wm‘;u
refunded. 27 Thames St., N. Y.

P ERFECTION"AIR MATTRESS

= or loss of time. Specially adapted for all
. kinds of experimental machinery, Printing
Presses, Motor Carriages, Ironworking Tools,
‘Woodworking Macbinery, or any and all ma-
chines requiring a cbanxe of speed or feed.
& Send for handsomely illustrated
Catalogue ** S. A.” free.

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

T'ire inflating apparatus, bicycle, Ray & Paine.... 634,958 r
hunting, fishing, camping or yachting. May be laid’ on | ‘[ire. pnoumetio B B TayIor s Pt 4920 | THE TIN PLATE INDUSTRY IN THE SENbITIVE LABORATORY BALANCE.
und or deck insuring a comfortable bed, free frum | Tire. wheel, McKinnon & Pringie ... 634954 | By N. Monroe Hopkins. This * built-up” laboratory
ampness. When deflated, rolls small and cs.n be pack- | Tires, manufacturing cellular, W. vl 6 | United States.—n interesating puper, showing theex- bnl ance will weigh up to one pound and wili turn with a
equi?asah:n “t‘\"';_e‘sh;- H]ﬂar&a] be. imu;g% YL . Tobacco cutting machine, Levy & Himoff. . . 635263 f"; :32%‘.‘3.’&"5.}'?{3’2’33;.0?,{‘ ‘c'g“;‘e"m‘l’})“‘:‘i"‘;“?:%tfcyh 0| quarter of a postage stamp. Bt balamce cam be made
h dden patlwetlts ﬁl‘ usemd by U, & Government %23:;?:51;)&;)\;]::‘2215;&%!3|8e ’\N BPkPe'r:lf?Els - 80016 | i now entering with the British industry. With 18 illus- by any amateur skilled in the use of tools, aud it wil

d g . \ work as well as a $12 balance. Tbe article is accom-
by sportsmen thrnn out the world, Catalogue free | 7 31X trations. Contuined in SCIENTIFIC AMERICAN SUPPLE-
b T'o0l. combination, G. S. Adams. . 635,220 MENT, Nos. 1019, 1020, 1021, 1022 and 1023. panied by detailed working drawings showing various

MEC HANICAL FABRIC CO., | 1o s&iai . Pt T Price 10 cents each, or 5) cents for the series. To be bad | 348%° (08 BN s Opby pmEne. Now 1154, "Price o
*3 | Top and mechanism for spinning same, J. L. at this office and trom all newsdealers, cents. For sale by MUNN & Co., 361 Broadway, New
PROYIDENCE, R. 1. Kornick . /35,020 = York City, or any bookseller or newsdealer.

$oy ma{bllepm ector, J. Heyer - 634,980
3 oy pBto .
A Marvelous Machine! | Traction wheel, C Groseclose

) EFIANCE. MACHINE WORKS
Trap. See Steam trap. PE!-BU H_CDEE F?':‘ I[C_]) ry 2 A
dovggtﬁ; zﬂi woﬁgg‘rful’ ;3{1; "”-?w]\} g’ wggglp.é eglt r((k) ‘ﬁz hH Lester................ 635.262 i i "HUB, SPOKE;

PRINT
YOUR

and Pipe Mill Machine. 37 -
Threads nipples of all sizes. $§‘J,‘é’.‘(&,“v§ skGBake,‘f?ﬂ‘?éé WHEEL, BENDING, OWN
8o Sriveied that it can be | Truck, car, I, 'A. Hoerr.. 634801 [ WAGON,CARRIAGE CARDS, ete.
togrippers. Visecau be o %‘:g‘c‘r{ &a:bglg\rsg;mid Brill.. X %’3%5%%14 AND HOQOP e $5 PRESS grculal or small Newspaper Press
?gigrmctl(t’fgg vvsle;;le fmac(‘alt‘:ﬁ Tabe: 1%9 Brpaythsmg tube. Sio0kine tubg . M ACHINERY. l maker or saver. Send s’t Tyf?)s ﬂcgtt t(;b;]uge p?'%ymesi gynlfe»
LL | Fabaiar sarine bojler. H Siebert. 2163003 ol WMLV CONRSII Dapr, etc. | THE PRESS COu Hferiden: Conn,
FG. Céli «“5]01 Cnruss Tucking, rufied. W, Bowden.. .. 635.227
reet, Toledo, Ohio. Turbine motor. W. 8. Elliott ..... : (‘.35.]!'8

Typewriting machine, Q. l<‘ .....

BABBITT METALS.—SIX IMPORTANT | T¥pewriting muchine, J. B, Prive. . 635,075, 61‘:% Plallnlﬂg InB “3W Humﬂ
e fw;' 124

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1223, | UPbolstering machine. . C, Jones. |
‘ Anyone contemplating the building of a new home will find the

Price10 cents, For sale by Munn & Co. and all news. | Ubper stretching maching. ¥. I, Buliard.
gg;:;f;; ‘Building Edition of the Scientific American

Uterinebattery, C. H. .. Souder
dealers. Send for 1837 catalogue. Valve Meehan % Gmy‘

on
onsands

on coal bills—bat how much | | valve for gnsolene engmes‘ oil, A. Winto
h savethe ueau? Waat to know Valve mechanism, air brake, E. G. Shortt 634,960 | of peculiar and absorbing interest. This beautiful publication is
ut it P—Ask for our book= “;:Kg' gﬁﬁeetyéFC. Sﬁgg‘é}%‘- (’3{” ll)‘l‘z issued monthly, and contains practical articles agg suggestions
m afn mmnzmrz STEAM TRAP. b s on modern house building, together with a seriés of splendid

635,161 g(l’ ates, showing perspective views and floor plans of the most up-
635,173 | fo-date modern dwellings, estimated cost, etc. A single issue of
635.171 this handsome periodical is often worth tbe year’s subscription
Vepicle running wear, G, A 634, % | prllceto the intendi fbuildel;ml YBVrl:)te tlo-aay and send 25 cents for
Veil fastono M. H: i |8 Ainkle copy,or@d £o¢ Sunuat gubscripticu.

Contemr oo vags w4 MUNN & GO., Publishers, 361 Broadway, New Yerk.

WILLIAM S. HAINES CO0., gegicle b|ody‘ F. Menzert i
South Foarth lladelphia. I ehicle drivinggear, moto athieu.
L6 St., Pb . P.' Vehicle runniua gear, C. A McNaughton

© 1899 SCIENTIFIC AMERICAN, INC.



OcTOBER 28, 1899.

5 cientific gmnimu.

Founded by M athowOarey, 1756
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.

¢F" Our New and Revised Catalogue o f Practical and
Scientific Books, 92 pages, 8vo., comp]ete to Oct. 1,189,
and our other Cat Tog\_'es and Circulars, the wh hole
coveri ng every branch of Science applied to the Arts
sent fr ee and free ot p.stage to any one in any part v
the w.rld who will furnish his address.

CAN | BECOME AN

ELECTRICIAN?

Yes, you can. We teach ELECTRICAL
ENGINEERING atyour home by mail

at a cost within the reach of anyone. No
matter where you live. if you can reaa and

write, Wweguaranteeto teach you thorough- .
.x (iur Institute is endorsed by "fhomas :

dison, and other prominent men ot

the coun ry. We teach also Mechanical

xfiuoormu. Mechanical memg.

ezraphy, Telephony, ~Hays,

Electro—'l‘hempent ca F'Ie CLY D=

Chumslr} Elee ru., Mining, cte., by

mail. it for our free ﬁlustrated

book [} u peges). State bt you

to study. he l’h:t.trica Enzineer

Jcm..a-nt- Elailvical Bnminede hgtororn. Institute ot

Correnpond-
mATIE) by Myanrs Ci} omd WIX~  ence fnatruc-

15 be f TRt Fors ke dusncan L1OD,

£haTical cdulaTrem - 120-122 Liberty St.,
Jd{;:::_

Dept.A,New York
) H ’
Roper's New Engineer's Handy-Book
for STEAM ENGINEERS and ELECTRICIANS.

Thoroughly revised, rewritten and much enlarged by
EDWIN K. KELLER. 8.E.,and CLAYTON W. PIKE, B.S.,
Ex-President of the Blectrical Section of the Franklin
Institute. Emoracing all the recent imovrovements in

the Steam Fngine and giving full instructions tor the

CARE and MANAGEMENT of an ELECTRICAL PLANT.
Nearly 900 pages, 525 illustrations, over 700 main sub-
jects, 222 tables, and 645 questions most likely to be
asked when nder examination before being licensed:s

an engineer.
nk% tyle. $3.50.

Fuh lestirer. ﬁiir edﬁl‘s iEcw]s.-etho

Publisher.
Sendfor Cvrcular 1022 Market St., Phlladelphla. I’a.

“Amerlcan-Hunnlngs”
TELEPHONES.

Transmitters, Magneto Bells and Tele-

phone Switcbboards. Over 200,000 of

our telephones in =successful operation.

Used by wWar and Navy Degartments. In

ordering state length of line,

P gingle line or metallic circuit and number of ;
telephones to be used on one line. §#¥ Send

Jor catalogue *“S. A.°

AMERICAN ELECTRIC TELEPHONE CO.,
173 South Canal Sl.. Chlcagn 1,

Bu Tele hones

THAT ARE GOOD--NOT * CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Oui guaran-
teeand instruraents are both good.

WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clintan St.. Chicago.

Largest Manufacturers of Telephones

exclus vely in the United States.

JUST PUBLISHED.

Mechanical Movements!

POWERS, DEVICES AND APPLIANCES.
By GARDNER D. HISCOX, M. E.

Author of “Gas, Gasoline and Oil Engines.”

Large 8vo. 402 Pages. 1649 Illustrations,
with Daescriptive Text. PRICE, $3.00.

A dictionary of Mechanical Movements, Powers, De-
vices, and Ang iances, with 1649 illustrations and expjan-
atory text. is i3 a new work on illustiated mechanics.
mechanical movements, devices, and appliances, cover-
ing¢ nearly the whole range of the practical and inven-
tivefleld, forthe useof Mechanics,Inventors, Engineers,
Draughtsmen, and all others interested in sny way in

Mechanics.
—SECTIONS.—

1.
Forces, Pressures, Levers, Pulleys, Tackle, etc.
Transmission of Power.- Ropes, Beits, Fric-

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

Measurement of Power.--Speed. I’ressure,
Weight, Numbers Quanti‘ies, and Ap ha.nces

Steam Power—Boilers and cto.—
fingines, Valvesand Valve Gear. Para]lel Motion
(;ear, Governors and Engine Devices. Rotary
Engmes, Oscillating Engines.

Steam Applm.nces.
Comnxlensers, Separators, ‘l'rapsand Valves.

Motive Power—(:as and
—YV alve Gear and Appliances. Connecting Rods
and Heads.

% raulic Power and Devices. Wate
Wheels, Turbines, Governors, Im%er Whee Is,
Pumps, Rotary Pumps, Siphons, Water Lifts,
Ejectors, Water Rams, Meters, Indicators, Pres-
sure Regulators, Valves, Pipe Joints. Filters, etc.

Air Power Appliances.—Wind Mills, Bel-
lows, Blowers, Air Compressors, Compressed Air
Tools, Motors, Air Water Lifts, Blow Plpes etc.

Electric Power and Construction. —Getera-
tors, Motors, Wiring, Controlling ard Measur-
ing, nghung. Electric _Furnaces. Fans, Search
Light and Electric Appliances.

Navigation and Roads. - Vessels, Sails, Rope
Krots, Paddle Wheels, Propdlers. Road Scraper
and Roller, Vehicles, Motor Carriages, Tricycies,
Bicycles, and Motor Adjuncts.

~earing.—Racks and Pinions, Spiral, Elii
and Worm Gear, Differential and Stop
Gear, fipicyclical and Planetary Trains, *
son’s’t Paradox.

Motion and Devices Controlling Motion.
—Ratchets and Pawls, Cams, Cranks. {ntermit-
tent and Stop Motions, Wipers, Volute Cams,
Variable Cranks, Universal Shaft Couplings,
Gyroscope, etc

Horological. — Clock and Watch Mcvements
and Devices

Mining. ~
Conveying,

10.

11. tical,

otion
‘Fergu-

12.

13
14.

({uarrymg V’entilation.
ulvermng.
Excavating, and Ire
Mill undFutarg ?P
earin

Hoisting,
Separating, Roasting,
13. 1nnces.—Hangers. Sbaft
Bearings, Ball 8, Steps, Couplmgs. Um-
versal and Flexible ouplmgs Clutches {1
Gears Shop Tools, Sorew Threads, Hol
Machines, 'I‘exnle Appliances, etc.
Connructmn and Devices.—Mixing,
Stump and Pile Pulling, Tackl ooks, Pile
Driving, Dumping (ars, Stone Grips, Derricks,
Conveyor Timber Splicing, Roof and Bridge
I'russes, éuﬂpeuﬂnn ridges.
Draughting Devices.- Paraliel Rules. Curve
Delineators, Trammels, Ellipsographs, Panto-

16.

17.

Yfmphs. ete.
scellaneons  Devices, — Animal
Sheep Shears

18. Power,

Movements and Devices. Eleva-

tors, Cranes, Sewiug, '[‘ypewritiqp and Printing
Machines, Railway Devices. ucks,  Brakes,
Turntables, Locomotives, ;as. Gas TTIRCER,

Acetylene Generators, Gasoline Mantel Lamps,
Fire Arms, etc.

*,* Copies prepaid to any address on receipt of price.
8 Send for Descriptive Circular.
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Ale and porter. Robinson Brewing Company.
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Insectimdes and disinfectants, W. L. ‘Baton
Liquors, certain named malt, Christian Feieen-

<)+ £ 33,593
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Lumber, certain named. L. E. Moore & Company.. 33.614
Malt extract H. Bartels.............................. 33592
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very comprehensive artlele giving the details of con-
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