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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 i8 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 thbrough 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 prerar'atiou
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
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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) s N 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. Knigbt.........
Ball making machme R. H. Wblte
Barre, J. I, Vogt.........

Bearing, bail. G Milleu
Belts, device for putting o . Sche

Benzin and homologues, making, C. B.Jacohs
Bicycle, b\ P. Bemis.

257
. 635,215
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Bicycle. spring frame. W.
Billiard and dining table, convertible
Blast furnace, M. M. S 5

Bleaching, H . Hadflel
Boiler. See Tubular marine boiler.

boiler.
Boiler alarm, automatic, D. H. Hynds....
Bolt, J. G. Baker.
Book, manifolding ‘lales..] F. Laning.
Book, pass, 1. P. Martin, Jr............
Boot or shoe top. supporter. G. C.Bemis.
Boulder depressor, J. L. Towner. ................
Box. See Axle box. Feed box. Journal box.
Tootb powder box.

Brake. See Wagon brake. .

Breatbing tube, C. Carroll.... ............o.ooeeenn. 635
Brick IR b.l]“i"ng' device for recording sbrinkage

20

e grip, B. F.
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Bag

Broom holder or'ra'c'k” R.'L. Bdwards....... [
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.
Calipers. J. H. Smit
Calipers, inside. E. N. Bowker..........
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 i
Car. dumping, R. K. Broyles.............cc.cev ... 53
Carbureting apparatus, means for regulating
level of liquid in, A. I. Van Vriesland,
Carpet tastener, J. F. Van Wickel, Jr..
Carry mn ap aratus, goods, M. E. Grey.
Cartrid ells, machine for makin,
Case. See Egg case.
case. Show case.

Xan Valkenburg.........

Casb carrier, k. Silverburg.. 5 ,153
Casting aluminum alloys, McAdams,
67 645,053, 635.054
Casting chilled rolls, metbod of and mould for, * |
B. B AT .. o000 ol ogecacesocneaoloiososaaclisns 635,235

Cpair. See ﬁuckmg 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, wbiffietree, W. H. W lls

Cluteb, friction, I.. Scbmidt. . .
Coals, ores, ete., centmueal "washi g for. P.
Maurice.

[ololols

Cock, nfeti‘aas.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. portable ‘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. ... .c.oviiiiiies o it iiinnnnan 535,205

Cowpling. BeeCarcouplmg. 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,
Derriek toot block, J. J. Smlth
Diggor. See Poet hoie digk
Disd washing macbine, J.
Diaplay apparatus. H. Altsb
Diaplay device, D. B. Hart..
Dlgzlllstion of wood, coal, ete., appara us for

Ai\tkiﬂsoﬂ .

E.
Dock oonstruct.ion. V. Windett
Door check, C. T. Painter.
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SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.
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surface, and saves Belts, Power and
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elts.

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

Che White § Bagley Qo.,

Worcester, Mass., U. S. A.

Presses for
Sub-Press Work.

Sub-Presses and

Five sizes.

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, 1.

A? YOUR,
HOME,

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

Our Great Admiral writes:
“Certainly the most entertaining and
interesting ot instruments. hing 1n
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 818 Gram-o-phone, and six (6) signed, inde-
structlible 50-cent records (total $21.00), your own oro r
selection, with the privilege of 24 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 will 1o

sbort. nme. be sold on the installment plan for $19.00;
u 83.00 a month for ive months: records, as
wanted. 60 cents each. Money refunded, less express
charges, 1t instrulment is not satigfactory and is re-
tur ned immediately.

FOR SALE EVERYWHERE.

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

BRANCHES:

128 Tremont Street.

BOSTON, . . :
PROVIDENCOE, . 457 Wesatminater Strect.

PHILADELPHIA, . . 18 North Ninth Street.
CH10A GO, R 161 State Street.
CLEVELAND, . Colonlal Arcade.
CINCINNATI, 21 and 28 Weat Fifth Street.

SHERMAN OLAY 0O0., 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 ‘& [unssmann,
635 168,

Educalioral 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 carnages.
winches, etc., H. W. Headland

Electric motor f rame, E. C. Mory 634
Electric motors, regulating, M A "Kubiersch:

L DR . 635,139
Eled.rically illuminated devices, mec hanism for,

J. S. Ricbardson et al.........cceivveiiireennnnns 634,912
Electrician’s tool, J. N. Baggett.................... 634,862
Elevator. See Hay elevator.

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

Engine. See lnxpanslon 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 shaplna nd

attaching socket members of w.8 Rlchard-

P. ScEachmau

Fastening device or clasp,
kaucet, measuring, J. J. Kennelly
Faucet register. measuring. J. RO
Feed box. A. Calhoun
Feed trough, W. I

kFeed water apparacus J. 8. Cal
Feed water heater, H. Fellenbaum

Feed water regulator, automauc. ¥. M. Cbappeil. 635,12
Kile, 1nv01ce. HIAOROBET s e e oesioiviens ssosvionesnnns 636,237
Filter, R. H. Martin. . . 634,897
Filterapparatus, C. H. Loew. .. 634,947
Filter, water, C. Salzberger................. 635,190
Firearm, recoil 0 erated, Roth & Krnka. 634,913
Kire escape, E. M. Christ .................. 235
Fire escape and scaﬂ'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 ....... ......c.coeeenns 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 sivmiossjaipiains +isis » olsfolesrales
Fur&mce "reversmg valve, regenerative, H. T.
Gage. See Caliper gage
Game, fiag. H. W. Woodbead..
Game, parlor, R. Pike........... .
Gas burner. incandescent, B. Barg 634,863
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 shelf 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 Kretschmar &
A/} T 0 e L G0 BE0000 1 o o0 00 DD T il 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 022
Harrow seedmg attachment, disk, Rogers & —_—
Harrow Looth fastening. J. C. Tunnicliff. . 635,111
Harvester, bean, 1. T. Bmwu.... . 634,873
Harvester, pea, W. G. St. Jobn . 635,064
Hat rack and advertlsiug device. locking, B. F.

Childress......c.ovuvueriniinnns oun 089
Hawsermdlcamr..l A. Varnum 085

Hay carrier, W. Louden..
Hay carrier stop, W. Louden...
Hay elevator, J. D. Swacick..
Heater. See Kléctric heater. Feed water beater.
Tank heater.
Heating system au'. H. I.. Goodwin
Heel, shoe. B. ms
Ho:snng maghl‘uve etc., purtable and’ transform-
elr
Horseshoe A. Fr ydeniund.
Hub for vehlcle wheels. resi
g apparatus
F P Stendebach
manufacturin

Igniting device, C
Incandescent bo

OChL % 0. e e s o
lud{cator. See Haw
Or.
insuffiator, 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.
l.abel afixing macbine, J. & D.
Lamp, electric incandesceut. W. J. Pb
Lamp, street, B. 8. Rice...
Land roller, J. 8. Corbin

D. A. Outcalt.....
elps...

Last for bots or shoes, adjustable. G.C. Bemls 033
LLasting machine, A. W. Ea .129
Latbe for turning balls, C. A. leth 634,981
Letter, syn. R. G. Lake... 103
Infepreserver. 2.C. Angevme X

Lifting jack, 'I'. Maxon 635,105

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 arnﬂclal J. E. Summers 635,005
Markiuz sheep, etc., apparatus for, Renner & o

Measurmg and cutting goods from roiis, machine
. Bascom
Measurmg apparmm E. fSmreker. .
Measuring instrument, electrical, K,
Meter. See KElectric meter Liquid meter.
Mill. 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 apparatus W,
Musical instrument, 1 Sapp.
Musical instruments,
for. T. P. Brown..
Nailmg machine, 8. Y. Pen
Neckueretamer. G. Quick
Nipple bolder. 'T. Borcher.
Nut lock, W. P. Fink..
Optical apparatus. W. Scant.lehury
Or . treating. . O'Kee
Oven door. baker’s. W. Neuhs
Paper bag machine, Clau ssen & Mortaon
Paper making macbine, F.,J. Marsball..
Paper pulp straining apparatus. J. Whit
Parima and coring machine, W. H. Boutell (re-
BEKE) Eerrtt orerertr - S o[ G e T eeere s swae
Pavement.cement concrete J. l!! Amles
Pea rake, V. C. Devillier:
Pbonosrapb, G. Bettini.
Photochromoscope or photocbromoscope camera.

omson...

Fulling

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

(Continued on page 256.)
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