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Business and Personal.

The charge for insertion under this head is @ne Dollar a
line for each insertion : about eight words to a line.
Adverti ts must Le r d at publication office
as early as Thursday morning to appear im the follow-
ing week's issue.

Marine Iron Works. Chicago. Catalogue free.

High grade well drills. Loomis Co., T'iffin, Obio.
J. 8. Mundy, Newark, N.J.

“U.8.” Metal Polish. Indianapolis.

For hoisting engines.
Samples free.

Yankee Notions. Waterbury Button Co., Waterb'y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Spring & Varlck Sts, New York.

Concrete Houses — cheaper than brick, superior to
stone. ‘‘ Ransome,” 757 Monadnock Block, Chicago.

Machinery manufacturers, attention! Concrete and
mortar mixing mills. Exclusive rights for sale. ‘ Ran-
some,” 757 Monadnock Block, Chicago.

The celebrated “ Hornsby-Akroyd *” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 136th Street, New York.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co,, publishers, 361 Broadway, N.Y.

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

UETIES

HINTS TO CORRESPONDENTS.

Names and A ddress must accompgny all letters
or no attention will be paid thereto. ~Tbis is for our
information and not for publication.

References to former articles or answers should

give date of paper and A)a ge or number of question.

wiries not answered In reasonable time should
repeated : correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to r I11:bly to all elther by letter
or inthis department. each must take his turn.

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

Special Written Information on matters of
personal rather than general interest cannot be

expected without remuneration.

Scientitlic American Supplements referred
to may be had at the office. Price 10 centa each.

Books referred to promptly supplied on receipt of

price.
Ll §] nerala sent for_examination should be distinctly
marked or labeled.

(7092) C. E. B. asks how to make a
paste or glue that will answer to paste a photograph or
lithograph on glass, and not to show the paste, and how
to treat same. A. To mount prints take 4 ounces gela-
tine and soak half an hour in cold water, then place
in a glass jar, adding 16 ounces of water; put the jar in a
large dish of warm water and dissolve the gelatine, add a
small quantity of glycerine, say 1 ounce. When dizsolved
pour into a shallow tray. Have your prints rolled on a
roller, albumen side out; take the print by the corners
and pass rapidly through the gelatine, taking great care
to avoid air bubbles. Hangup with clips to dry; when
dry squeeze carefully on to the wet glass. The better
the quality of glass, the finer the effect.

(7093) G. G. W, asksfor a copper polish
to be used for cleaning the work board in a saloon. Until
lately T have been able to buy a polish that answered
all requirements, but am unable to get it at present. It
was a powder of a reddish cast and required no rubbing
whatever. Could you give me an idea as to its composi-
tion? Have tried bichromate potash and pumicestone
and got nearly the same action, but it stained the hands.
A. Rub the metal with rottenstone and sweet oil, then
rub off with a piece of cotton fiannel, and polish with
soft leather. A solution of oxalic acid rmbbed over tar-
nished brass soon removes the tarnish, rendering the
metal bright. The acid must be washed off with water,
and the brass rubbed with whiting and soft leather. A
mixture of muriatic acid and alum dissolved in water
imparts a golden color to brass articles that are steeped
in it for afew seconds. The red powder you mention is
probably rouge.

(7094) 8. F. asks: Will you please a
constant reader of your valuable paper by answering the
following question? Is therea cement that is insoluble;
in other words, a cement tbat will not liquefy with heat ?
A. The following are formulas for fireproof cements.
Our correspondent fails to give the use to which the ce-
ment is to be put, which is necessary to give a formula
which will apply. 1. Iron filings, 140 parts; hydraulic
lime, 20; quartz sand, 25; salammoniac, 3. These are
formed into a paste with vinegar, and then applied. The
cement is left to dry slowly before heating. 2. Iron
filings, 180 parts; lime, 45; common salt, 8. These are
worked into a paste with sirong vinegar. The cement
must be perfectly dry before being heated. By heating
it becomes stone hard. 3. Linseed or almond meal,
mixed to a paste with milk, lime water, or starch paste,
resists a temperature of 500° Fah. (260° C.) 4. Clay is
puddled with water, and to it is added the greatest posei-
ble quantity of sand, which has been passed through a
hair sieve ; the whole is worked up in the hands, and ap-
plied in coats more or less thick on vessels needing pro-
tection from the direct action of the fire. 5.1 part of
sifted manganese peroxide, 1 part pulverized zinc white,
sufficient commercial soluble glass to form a thin paste.
To beused immediately. Becomes very hard, and pre-
sents a complete resistance to red heat and boiling water.
6. As a coating for glass vessels, to protect them from in-
jury during exposure to fire, pipe clay and horse dung are
made into a paste with water. This compogition is ap-
plied by spreading it on paper; itis used by pipe makers
and will stand the extreme heat of thelr furnaces for
twenty-four hours without damage. 7. Shredded tow or
plumbago is substituted for the horse dung. 8. Clay, 6
parts; iron filings, 1 part; and linseed oll varuish q. 8. to

Seientific

mix. 9. 10 parts common clay dried and pulverized ; 4
parts iron filings; 1 part common salt ; 1 part borax ; 2
parts manganege peroxide.

(7095) H. J. ¥. asks: 1. If I build dy-
namo illustrated in SUPPLEMENT, No. 600, twice the size
given, what will the production be ¢ A. The power of a
dynamo should vary with the fifth or sixth power of ita
lineal dimensions. The power of dynamos of lineal ratio
1:2 should bel:32 or 1:64. It would be eafer to take the
mean, say 1:48. 2 I wish to build a 25 light dynamo;
what type would you recommend ¥ A. The bipolar
dram armature type such as given in our SUPPLEMENT,
Nos. 600 and 845. The latter for 75 lamps is highly re-
cornmended. 3. Can I obain drawings in detail of
either an Edison or Westinghouse dynamo of about 25
or 50 lighta ? A. The nearest we have is the SCIENTIFIC
AMERICAN dynamo in SUPPLEMENT, No. 865, just alluded
to. 4. I wish to make a voltmeter. Can you furnish me a
SuppLEMENTdescribing same? A. See our SUPPLEMENT,
Nos. 353, 552, 556; for alternating current see Nos. 668,
734,933, 5. Can I remould carbons by first pulverizing and
adding a solution to make a paste and then baking them ?
A. The manufacture of moulded carbons is described in
our SUPPLE!ENT. No.

(7096) W. C. asks what calcium tung-
state is that is used for X rayfiuorscopes. A. Itisa white,
somewhat crystalline or grabular salt, made by heating
together sodium tungstate and a calcium salt, such as cal-
cium chloride. By treatment of the cooled mass with
water the sodium salt formed is dissolved, leaving the in-
soluble calcium tungstate. Its formula is CaWO,.

(7097) B. M. asks how the copper de-
posit on carbon stick is puton. Can the same be done
with graphite? If so, how? A. Itis put on by elertric
deposition, just as any article is copper plated. The
same cannot be done with loose graphite, on account of
the impossibility of avoiding ** electrolytic soldering ** or
joining of the particles by the copper deposit.

(7098) A. B. W. asks how to arrange to
operate anordinary 3 inch electric elevator bell from a
motor circuit. The elevator is run by an electric motor
using a 500 volt circuit and it is desired to take off about
5 volta of this current to operate the bell; will this be
practical ? If so, how can I construct a simple, inexpen-
sive, and efficient resistance box, which I suppoee is ne-
ceseary for the bell circuit? How much resistance will be
required, and of what material? A. The best plan is to
take off the current in shunt. By testing find two por-
tions of the circuit sufficiently removed from each other
to work the bell satiefactorily,if ita line terroinals are
connected thereto There will be no trouble in finding
such points unless the line from street to motor is very
short. A resigtance box on so high a voltage is not ad-
visable. If this cannot be done, the resistance can easily
be calculated.

TO INVENTORS.

An experience of nearly ifty years, and the Prﬂpurn.
tion of more than one hundred thousand app cations
fue Kmntsa& homeand abroad, enab le us to understand

n
g and practice on both contin ents, and to possess
unequaled facilities for [irocurmnh patents everywhere,
AE no{ peis of the patent laws of the United Stdtes and
all foreign countries may be had Fplicat.lon and per-
sons contemplating the securlng (1) pat.om.s, either at
home or abroad, are invited to e for
prices, which are low, in mcordmee ‘mn t.lne timas nud
our extensive facilities for e
Address MUNN & CO., office BCIENTIFIC AMERICAN,
31 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

JANUARY 12, 1897,
AND EACH BEARING THAT DATE.

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

Acid, making h{drocynmc, A. K. Huntington.... 575,240

Acid, manufacturing esters of duodosnhcyhc.

Gallinek & Courant. 515221
Adding machine, C. H. Redding. . 515281
Air, etc., apparatus for exhnusudg v})ropelllng.

or lnducmg currents in, James atson. 575,241
Aldehydes, manufacturing aromatic, B. Homolkn 575,237
Anchor, G. Tyzac . 575,082
Anchor bolt bush lnﬁ J.H.Cook 575,252
Animal trap, W. C. oker g;g,ﬂa
Antlrattler and thill support A. M. Stewart. 44
Arch floor, J. D. Murphy.. . 575,087

nhng press, P. K. Dedenck 575,216
Baling press, Livengood & Ma 575,001
Ball. See Tenpin ball.

Bea.rlng roller, T. R. Ferrall.. 574,988
Bedclothes fastener, A. Wolf.. 574907
Beer engine, G atson...... 575,083
Bell, bicycle, A. B. Hunn.... 575,114
Bell bicycle, A. F. Rockwell 575,060
Bell, blcyc-e electric, H. B. Ewbank, Jr. 575,059
Bell electric, J. W. Holdsworth 575,156
Bell for bicycles, etc., speed indicating, D. P.

‘Wolbaupter 575,
Belt, concentrs.tor ‘W. F. Bowers.. 575,142
Belt, waist, H. J. Gaisman....... 575,
Beverages, artlﬂcml straw for

Britton.. e 575,
Bicycle, B. H. 575,152
Bicycle, C. A. Lin 574,918
Bicycle canopy, T. Thompson. 57
Bicycle fork head joint and bearlKg T. B. Jeffery 574,
Bicycle handle bar, McCollum & Knoll............
Bicycle handle bar, ad]uszahle W. Penherthy 3
Bicycle parcel carrier, W. Wentworth..........

Billets or mfots apparat,us for perf oraung, G. J d
Capewell.................ciiieiienne 00
Binder, temporary, H. J. Hotchkiss
Binder, tem rary. J. 8. McDonald, Jr.
Bit or drill for borers, etc, and manufacture of
me, Bornet ...................................
Bla%ksmith’s combination tool, R. N. & J. J.
Blind sl%t adjusting device, Freeman & Knott.
Boiler. See Steam boller
Boiler, J. J. Meehan..
Boiler cleaner, M. W.G
Book case and holder, C. T.R. 8
Book El(llpport and label bolder, comblned WAL

gagers, etc "combined ‘cover and stand
lant. .

I;Ott]e E. Ma

BO
Bo

@
T
[

e, mucilage, G.

e washer, C. E. Tun elius
e with pen, IPencll and
pocket ink, J.

Box. See Letter box.
Brake. See (_.ar brake. Vehiclebrake.

o atatas

Brake beam, H. B. Robischung..................... 575,121
Broom or brush, C. A. Worrall.. 575,087
Brush, F. 8. Bartram. 4,873
Brush, metal cleamng,J P.Wiens...... a2

Buckle, trace, C. . Demmon
Bulkhead doo1', watertight, J. 0. Pelton o0
Bung, H. A. Runkle.

Burner. See Gas light burner.
Bushing, tap hole, W. Yaeger
Cabinet, thread, J.8. Armstrong

Dmevican,

Cnmem, photogBaphlc, ¥. A. Brownell
Can opener, A " .
Car and air brake umpl u, u

575,208
575,201 ,

tingell.. 575,167
Car brake, G. W 574,913
Car brake, A. H. Low 575,160

Car_brake compensa{(ng device, railway, J. E

Loughridge 515,256
Car co J. 8. (‘olhson 574,
Car cc Ferguson & Miiler. 575,223
Car conpling, Johnston & Rmehnrt 875,
Car coup . Pet 575,16
Car door, E. 8. Marshall...... 75,571
Car door, H. J. Schmick... 575,173
Car fender, Q. W, Brenizer. 575,023
Car fender, J. A. Erkson. 57!

Car fender, 1. D. Moser.... 574,

Car fender, Russell & ngg.. o
Car life guard, street, G. A er
Car safety gunrd street, G. 'I‘ Fost.er .....
Car step, extension, G. Tangkans..
Car ateP extension, D. L. White... ...
Cary, electric propulsion for railwa , L. Dlon
Carpet rag looper, L. V. d

Carpet sweeper, W. 1. Prew
Case. See Bookcase. Match c
Ca h indicator and register, C H Little....
Ca ter, A. E, Judkins....................
Castings, manufacture of, A. E Hunt
Centrifugal machllne C. Parhal

Chain, R. A.B
Chain, L. D, Howard.
Chair seat, W. Homer..
Chaser die, J. L. Chapm
Chatelaine support, S. D. Ra dpe 15,007
Chimney sootcoor,A P. An 74,871
Chocolate coating machine, P. J. Vander Linda.. 574,963
C Joco.ate dlpp ng device, | Stout & Hartshorn 574,960
ar lig! electric, J. W. Daws 574,889
Clnmp See > Pental napkin clamp. Rope clamp.
Cleaner. See Boiler cleaner. Fiue cleaner. Plpe
cleaner. Roving cleaner. Sink cleaner. Win-
dow cleaner.
Cleat, C. . Adam 575,000
Clevis pin, W. P. Kimbrell. 575,082
Clock, electric calendar, G. 574,922
Closetoperatlng tank and valve, P Harvey 575,111
Clothes drier, ehn.. 574,800
Clothes line reel, H 0 Amudso T4
Cloth es ’Bounder, J.G. Markwies 575,161
Clutch, Koven............... . 575,249
Coke oven tile, F. L. Sloc . 575,133
Combustion, apparatus for promotlng, C. Bex’nd1 575,049
Compress, E. L. Burton 7.

Compressor or pum

Conveyer, po rtable, 57
Cop doffer, W. D. Whlteker 575,
Core, moulder’s, J. S!lll ...... 575,07
Cot, folding, E.'A. Clgp }gnd .. 575,211
Cotton elevator and 1sbr| uter, T. J. Grifin...... 4,
Coupling. See Car coupling. Car and air brake
coupling. Thill coupling.
Cream separator, centrifugal, D. J. Davis... 574,884
Cream separator, centrifugal, W. J. Davis. 574,888
Crusher SoeGyl‘atl cmsher Seed crush
Cue tip, N. Bosman seeenas 975,205
Cuitivator disk, W. Sobey... 574,957
Curtain fixture, H. Koch....., 574910
Cycle frame tube joint, F D. Owen.. 75.

Decoy, G. K. Frantz. .................
Den tal mouth mirror, md]ustahle. F.W.
Dental napkin clamp, Dud g
Desk, adjustable chmr. J.F. Trimble.
Desk suspension, Page & Stafford.. 3
Dmpatch system, vacnum J. A. Watson.. . 574,965
Diazo compound, stable, M. Von Gallois.

DleaA See Chaser die. Draw die. Heel cutt.lng

Disinfectant and making same, Rohmann &

Liebrecht. ....... . covoimee afive croneocepuionsmens 515,271
Door, sliding, J. H. Munderloh . ... 575,162
Doubling and twisting frame, C. H. Richardson’.. 574,941
Dough cutting machine, J. Par 74,9

Downdra!
Draw die,

Drill releasing tool R Nettell
Drum, G. W. Bemis..........
Dust beater, S. S Dreisbach. ..
Dynamometer, L. Schuler
Dynamos, means for adjus

amme.
Easel H. Coo er

. 574,914
. 57

Egg cage ma, H . 57
reservmﬁ compound. w . 574,911
Eect circuits, device for protecting,
Wurts - 574‘?79
Electrit conductor, H. T, Richards. . .. 515170
Electrit current regulator, W. Hawker. . 57! 5,235

Electric mnohlne, irect current d.yua.lno, Hutin

& TEDIANC, ;. /ommmy. 5o Moo 55ss o 2 o 5's Jolo ol Sl ORI 575,116
Elect: machlne, dynamo, ¢, L. Campbeli. 275.210
Electric meter, J. Hessberger........... . 074,908
Electric motor controller, H. P, Davis. . 574,885
Electric quick break swi ¢h, A, H. Arm . 575,47
Electrfc gigna) o0 574,954
Electrical he! 574,926
Elevator.

L EmbrolderlngB achine, E. &R Cornely........... 515,027

Engine. eer engine. Rotary engine,

Engine indicator, J. J. Wal dner
Engine indicator, steam, C. H
Engine stop; aﬁn%a paraf.us,
Espalier usch e
Extension table, W. H,

Extractor. See Stump enrnctor

Fastening, G. A. HOIMEB........covvviiennnirennns

Feed water hamn ppam tus, C. J. Brown. .

Fenge making ma cl ne, plcke C.L. Horras,
Fence post, A. Marble,

fence post, A.
Fehice stay, J. M. ‘Moore.
Fence, wire, Hagaman &
‘ender. Bee Car fender.
fifth wheel, W. L. Hawes..

Fifth wheel, A. W. Johnson

575,242
file, F. K. Tho. son.... 575,019
vile, lett er, C. H. 574,774
illing device, F. Rosshnc bh-Rousset......... 55,172

Irearm, magazine, S. N.McClean.................. 575,260

“irearms, slide and hook for sling straps of, Per-
kins & Johnson...............ccceeeevnninnnnnnenns 574,164
Fire extinguisher, automatic, E. Livingston...... 575,263
Fire exﬂn%lulshers sprmkler heed for automatic, 5121
fire hydrant C. E. Loetze: 75,254
Noat, phantom, L. 8. Hinckle 574,993
1lue cleane{i é]k . Bre W g0 5;2,'%%];
‘ly paper, 8
furnace. l%w ndraugﬁt furnaoe. Inclne rat-
ing furnnce
Furnace grate bnr, Allen & Tibbitts, 575,092
Fuse, he%] bel.......... 575,163
Game apparatus, J. G. Kiah 575,247
Kltsee. g

Game apparatns, I.
Game board, R. D. B
Gas fixture, E. A.C. {
Gas getneratlng apparatus, acetylene,L €. Bufi- .
INGLON 5 sorwes o o wamesrsmioTme s s sois + o 50 570 s wwie 3 S195's o8
Gas, incandescent, R. Moscheles.........575,21 to
Gas incandescent mantles, makin R.’Alexander g

...... 75,194

Gas llght burner, 575,183
Gas producer, R. L. Morgan.. 575,305
Gate, R. Garrard............. 575,
Gate, A. A. Hansman _
Generator. See Static generator.
Glassware, tool for sha%ng J. E.Mller.... 515,125
Globe or shade holder, Gleason. 575,068
Gold washer, Schm |tt &. Hnneen . B74,951
Grate bar, link, C. J. Al . Bi5,001
Grinding ap aratus, Roger & Nul.tlng . 575,313
Grinding lathe. F. P 575,260
Grindin, mnchme, nutomntlc cutter,U & F. L.

Eberhardt
Gun, animal trap, J. R. Booth 75,
Gyratory crusher, K. H. Tern 575,014

Gyratory crusher, ’lemstedt A; Tem 515,01
) nmmer, neumatic, J. Manning. 574,

fandle, See Shovel handie. v
Harvester and thrasher combined, A. M. Smnh 575.134

Hat packing ring, F. P. Ferry...

Hay rake and loader, Avery

Hay sling, O. E. Jen

Heater. See Sad ll‘on heater
eater, T. Whei tl ..

Heel cutm die, J. Heckel..........se0v0nenes . 574,902
oists, trl onu.i controlling device for screw, H. s

R.
Hose brld e. R. G. Dunwody.
Hose nozzle, P. B. Montrois..
Ice cream mould, M. H. Adams
Incandescence, process o f and b
ing, G. Van

. s18131

ncinerating furnace, % . 575,088
ndicator., See Cash indicator. Engine lndlca.tor
n ector, J. Desmond.. 74,985
er, F. G. Jahn, 00 575.301
nsecﬁ destroyer, Morrill & Morley . 515,
odoform substltute, A. Schuftan.. . 515,175
sohomovanillin, B. R. Seifert. . 515,000
acket can, D. Farrell, Jr....... . 574,087
ig for mineral or ore washing, C. J. Hodge.. 575,236
oint. See Rail joint. Rallwey rail joint.
ournal bearing, Roots & Johnston......cceceeeees 575,312
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Journal box, E. H. Spencer

Journal box for engine truck:

Journal, lubricating axle, J.

Kmmi\f mechilr:e picker operm.lng mec
ams.

Knitting machine w eb needle. G.F. Stnrxeas ..... 575,
adder and hose (o wer, exteusion. C.F. Exman.. 575,222
adder, flexible, T. W. kel hley ... 515,246
.adder truck, W. W\ Wright

Lamp, K. M. Dixon. ........ 5,05

Lamp attachment, bicycke, C. Koebel.............. 575,119

Lamp carner for miners’ caps, Eisenbeis & Slm-

Lamp, electnc are, R. 0. Hood..
Lsmp , nt for incand

.Jnstmg :ﬁiiéiiﬁiéj I &G 'Fe'r'g'n'a'o'
Lathe, turret, G. C. Bnrdons et al

Letter box, H, Hen! 575,048
Ligh rotection for electri

of, AL WUItS.e.ueeenenainnns . 514,978
qu% a heat,ers, ‘automatic regulator for, L. I.

owe,
Loader, box car, H.B. Diel

dorfl.. 5,028

Lock. See Bottle lock. Volttle seat Tock.
Lock, 1. D. Wallace........co.covvinnnnann. . 575,138
Locomotive, electric, W. L. Sllve{ 575,314
Locomotives, device for adjust ng counterlml-

ance springs of, W. J. A. Makibbin............. 75,123
Loom shed formi imechanism Rn.llto n & Draper 575 309
Loom shuttle check, J. H. No p . 515,308
Loom stop motion 3. H. Northroj 575,300
Loom takeup mechanism, E. W 57527
Lubncetiug device, A. G Allen. 575,141
Lubricator, F. D. Ferney........ 575,
Mail box, combined stamn CAanc

ing and recording, W . McLean 75,004
Mandolin, guitar or an 0, E . Simon.. 575,011
Match case and lighter, H, L. Buxton.. 574,981
Mat ch dipping machi ne W. E Wlllm.ms 574,96
Measure, convertible, fl Atteberry ,020
Messnrlng Fglaas and holder self levellnggmduub

ing, J.F. Lehmann.........cocovviiiiiiiiiiinnnn 75,033
Measunng quenm,les of solid material, slide de-

vice for, L. Schiff.............ccccvuienne . 515,174
Mentbol compound, Weller & Jensen. . 514,

Meter. See Electri¢ meter.
Monstenmﬁ and senlmg envelops, etc., device for.
A.W.Edd,

y-.
Molten material, tic us for
ing and disc harging, Croskey & Locke
Mould. See Ice cream mould.
Moulder’s appamtus, . V. Moore...
Moulding! machine, H. Beeg,
¢ Bpring motor.
Music book holder, R. Alden......
Nail feeding chuck, B. S. Atwood
Nut lock, ¥ A. & P. . Laue.....
Nut lock, Nlcodemus & Guisinger.
0Oil thereon. apparatns for calmmg seas by
tributing, A. J. Van Beek
Operating table, Lamkln & Shi
Orthope ical a egpllzmce W. Auten

Tellows.
Padlock W.F. ’fro 8t.
Paper bng machine, A. C. Getten
Paper box and printing machine, combined,
Huewe & Emmes............coccvvvveiiiiiiinnns
Paper cutting machme E. J. Armstros
Paper registering mechanism, T. C. Dexter
Paraphenetidin compound, H. Baum
Pendulum esca ement A. Dardenne
Pessary, H.
Petroleum,
Leroy.
Phonograph, T. A. Edison
Photographic plate dipper, H. L,
Piano attachment, electrically opem

alb ombined Wiediger
Pin. See Clevlsfm Upholstering pin.

Pipe cleaner, J. J. Snyder

Plpe jointing holder, E Newman.
Piston and valve gear, comhlned workmg, F.

515,012
574,973

574,956
575,286

574,915
. 575,008

. 574,908
.. 515,106
575,101

Planlmeter B.E. (‘hollnr
Planter, Breen & Bra
Plauter check row nttachment. seed, J.

hell 575,289
Planter, potat 575,268
Planter, seed, R. M. Phillips.. 574,87
Plow athc.hment P. E. Graham 575,233
Plow or cultivator, R. A. Ray 5,169
Pneumatic dispatch tube nnd carrier therefor, C.

F. Pike. crerenens. 574938
Pocketgeeard wntch W.N. omm... veeeses 575,126

e Post.

Press. See Buhn;z ress.
Press, Raymond & FORR..........c..evviiinniiiinnne 575,040
Propeller for life boats screw, J. Huebner.. . 575,158
Propulsion of vessels, K. 0. Slanker................ 575178
Pulfer See Spike and bolt puller

Pulley, T. Corscaden
Pulley, sheet metal, T. Corscaden,
Pump actuating mechemsm. M. H
%:umpl air l'{"o‘x"ice, s I](l J .
umpin, ng, l we A
Puzzle 5 lf
Race trncks staner's gate for. J. Schmldt
Rail joint W Robingon
Railway, electric, L. Dioi
ailway, electric, G. W C ‘Lomb
ailway rail jomi or coupllng AW, Clemo
Rallway slgnallng‘s stem, N hen
Railway switch
Raisin seedin,
ake. See rak
Reel. Seecloc es llnereel.
Refrlfemtor G. Wilkinson.
See Electric cu
er, W. M. Chapman.
at and reversing sw

machlne,

Repee
Rheost

& Smith,
Ring. See Hal packing rmg
Rivet feeding mechanism, J. Temler 5
Rlvftiqqg nlm chines, self:feeding arrangement for,
emle!
Rope clamp. W. Hegel.
Rotary engine, M. Matson..
Roving clamp, A. E. Rhoades..
Sad lron heater, 8. Arleth..
Safe, M. Mosler................
Sanding muchine L. W elke
Saponaceons products fmm petrol
ture of, C. W(‘g
Sash fastener, J. Blasi
Saw flling devnce, M.J. Wi
Scale, compnting, B.F,
Scale, computing, J. H. Swihart..
Scale, price and weulrk mg, J H Swihart.
Scenoscope, Foster
Screen, See Window screen
Screw thread cuttmg device, P. M. Wlebe
Seal for bottles or flasks, G. W. Snyder..
Seed crusher and distributer, cotton, J." W.

.. 575,085
.. 575,011

OOPEE. o os'so ST ole sy R elololats =« olels clolele » sse o 574,882
Sepﬂrntor See Cream separator.
Sewing machine attachment, L. Moyer............ 574,929
Shirt protector, W. Lloyd...... 574,921
Shovel handle, W. H. Johnson, 75,243
Sieving apparatus, J. A. Lefterts. 75,302
Signal. See Electric signal.
Signal system, electrical, R. Skeen 574,953
Sink cleaner, Atwater & Eic hler 574,872
Skirt holder, Brelaz & Naude.. 75,279
Slicer, fruit, H. Delzell......... .. 574,891
Slicer, vegetabie, W. T. Whyte .. 514,911
Snow plow for street railways, Biliings & Colllns 574,875
Soap holder and brush, G. Johns on 75,159
Solar and transit 1nstrument J.B. Davis e
Soldering machine, O. 8. F‘ellowa %
Soundln% apparatus, automatic ejectric ma.rlne,

abcock . 575,083

Sowing machine, E.
8pike and bolt puller, P. J

Spindle, A. Gartner
.!plndle. A. Scheid........ to 574,90
ng motor, F. A. Burr 575,
Eup Je making and driving machin P al 515,206
tatic generator, A. J. Gawne.. o 575,
Steam boiler, R. D. Kinney. 575.118

Steam boiler, 8, Turner......
Steel, ma.nufactnreof C. M Hnll
Stoneé dress! laner, J. Gilm:

Stool nnd blcyc e saddle. comblned, G. Voelker..
Stove, Rotg%b%;ger & Graichen

burning, w A. Way.
Detwiler.. o BY (l')l

tove,

tove attachment, va%or
tove burner, gas, A.

tove oven door, G.
toves, ranges, ‘ete

Weber...
Strainer, wal i
Stumgextmcwr,.] C. Shar

See Electric qmck break switc]
trical knife switch. Raillway switch.

Switch and signal apparatus, interlocking mech-

| . aniem for, G. Koel nlg . 575120
Swivel leader holder, G, F. & F. Breitstein......... 5715205
Pable. See Extension table. Opemtmg table.
[‘mlor’s chalk and holder, C. Res8.................. 575,275

Tank. See Water tadk.

Telegraph, printing, B. Hofinann.................. 574,994
Telephone, C. C. GOUld......evverrerrenrennennenss 574,90)
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’I‘el%phone switchbo ards, signaling applla.nce for,
Beribner........c..ecoviiieaen

’I‘elephone s¥tem J. H Weckel.

Tenpin b

Thil couplmg H. W

Thré;sl}mg machine feeder and band cutter, J. M

Yeientific

WM overtisements.

ORDINARY RATES.
Inside Page, ench insertion - - 75_cents n line

%hraséunglmafhll'nesl?lve W. Bartelt. 3 g%gl:ﬁ Back Page. each insertion ----%1.00 a line
ire, bicycle,

Tire tightener, R. N. Garretf. . 575,230 HW)WF%M:% ,ﬁ’;’;}fﬁg of Advertisements, Special and
Tire valve pneumatic, L. Hel 514,

Top, spinning, G. B. Allen..
Trap. See Animal trap. .
Tree protector, fruit, ‘ent & Miller......
Trolley head for electric cars, W. 8.

Trolley stand, J. E. Bi
Trousers holder R.

Tube. See pneumstlc dlsps.tch tube. .
Tubluf machine for maki 'rick & Px'ice. ...... 515,2% |
Tumbler washer, F. H. Llpp ncott 575,00
Turbine, centripetal, L. A G Ma.llmry 575,256
Typeandtproducing impressions there:
chine for setting and distributing, O
574,930
yp anﬂ €8s frol .
chine for setting and dlstnbutlng. Peterson &
Hill.. 574,935
’l‘ypewnter ms.chlnes. smstltute “for 1nk1ng Tib-
bons in, Burridge & Marshman ... 575,145
’l‘ypewntlnz machine, N. L. Anderson.............. 575,195
Typewriting machine, B urndge & Marshman.

575,146, 575.147

Typewriting machine, W. C.
pewriting machine, J. A. g
Typewriting machme, L. E. Wilkes.
Upholstering pin, G. H. Howell.

The above are charges per agate line—about eight
words per line. This notice shows the width
and is set in a% ate type. Engravi
tisements at ¢ same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publlcation Office as early as Thursday
morning to a.ppear in r.he f« iJlowing week’s 1ssue

00D or JUETAL WORKERS

withon t steam power can save
time and money by using our

Footand Hand Poweriachinerg

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

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

AMERICAN PATENTS.— AN INTER-
esting and valuable table sShowing the number of patents
granted for the various subjects upon which petitions
huve heenflledfrom the bexinning down to December
1. 1894. Comained in RCIENTIFIO AMERICAN SUP-
PLEMENT. No, 1002. Price 10 cents. To be had ut
this office and from all newsdeulers

I:OWER & FOOT

of the line,
8 may head adver-

SHAPERS ,PLANERS.DRILLS

MA H
ATHE S/ s auniits foots
SEBASTIAN LATHE GO. 120 CULVERT 5T. CINCINNATi. 0.

Urn, corp artment, 921
Valve, J. 00K. . 574,881
Valve, E. Reynolds 574,939
Valve apparatus, elect 575,045
Valve, automatic air, C. B 574,962
Valve, balanced slide, G- R.
Valve or shield for air brake coupllngs, t: tic
dust, J. A. Lawrence - ... 515252
Valve, well tube, A. D. Coo
Vehlcie brake, automatic, A. F. Mohrenweiser et T
e running gear. G. D. Pettingell. 575,165
e seat lock, M. H. Oberholser.. 5,038
e wheel, J. M. Ri 574,940
pede handie bar fastening, E. J. Gulick.. 575,109
Velocipede, marine, C. A. Sulzman.

Vending machlne, Goin controlled
Vessel, sailing, R. Gillis

Vinegsr conoentrati &
Voting machine, Blocher.
‘Wagon gear, C. i!} Bostwick..
, hollow plate. A. Bruckner, .

Wnshbonrd J. 0. Reed 5,274
Washer. See Bottle washer. Goid washer. Tam-

bler washer.
Washing machine, cloth, H. N. F. Schaeffer....... 574,944
Watch, stem wnndlngand settmg, W. E. Porter.. 575 168
Watchmaker’s loupe, P. H. Stevens.. 57
Water tank and heater, C. N. Li p itt.
Watering apparatus, stock, E. 8. Shell . 574,
Weather strip for doors or ‘windows, K. Fouraier. 575,224
Weather strip for door sills, Krebs & Gwnn 3

Welt guide and gage, com b Bouton &

n.... 575,100
Wheel. See Fift
Windlass, hfortab]e, C.D. Lee 574,917
Window, 575,188
Window, J. 574,968
Window cleaner, N. O. Starks 515,043
Window screen, C.I. 8till..... 74,969

Wire stret cher, J. C. Carpe
Wires, device for pn::kmii
‘Wrapper, newspaper, J,

. 574,
plive, H. 0. Rockwell 575.311
cConnell

DESIGNS.
Ax,J. P. Kell .. 26,513
Eled Wwarimer, 26,527
edspread, 26,535
Belt and garment hook, K. Gum 26,505
icycle fork, C. ins. . 26,520
Bicycle fork, Norton & Kersha 26,519
ycle frame, 26,522
Bouquet holder, A.D. Postert. 26,504
Cap, rank................. 26,533
Carbolster T. M. Gallagher 26,518
m‘ip M .. 26,536
Collar, R 26,534
Cuspidor ttachment ‘C.H. Sharp 26,511
Flask, R, Wllc 3 = 26,510
Foothold, C Bmley 26,532
Game board, F D. Lino. 26,531
Grate bar, C W Nason. 26,525
Eubank . 26,514
Lamp, Bt Kitohel 26,509
Locomotive buffers, bs,s 26,515
Mustache guard clip 26,508
Packing for pipes . 26,512
Pin impaling, F. . 26,507
Purse frame, A. Goert 26,506
Puzzlebox, d. L Donaly 26,530
Puzzle card, A. Way...... . 26,529
Range, cooking, F. A. Klaine . 26,526
’l‘lre cleaner,b cfcle, . Butier 26,521
{l . McDonald....... ....... . 26,528
Ve lcle body, Morris & Salom.. ,524
Watch case, . Palme 26,503

TRADE MARKS.

Bath powders, M. G. Laville.........ccccceeeiivinnne
Beef, solidifled, Mason- HeublelnCompany
Beer, lager, F. "Feil

Buttons and oriental pearls, porcelain, firm of F.

SChIeLEss. . . cont- - - Fomaoraalols » « = - - <Eeisieie s sio = =io=jzie s 472
Cotton goods and fabrics known as bindings or
fabrics used for blndlng or covering books, L.
Siegbert & Brothe: 441
Cotton sheetings, Naum Py
PANY..ecuinerinnnerinnns
Dress shields, seamless stockinet, I. B. Kleinert
Rubber COmpany.......c.cvveveererennnnnnannnnnns ,440
Flour, wheat, Krstochwnll Milling Company........ 444
Flogr, wheat Pillsbury-Wasgshburn lour Mill‘!: 29446

mpan
Fruits, vegetables and sauces, Joseph Campbell
Preserve COmMPANY.....c.ccvveeerereceeasrocsnases
Gloves, kid snd suede, Jords.n Marsh & Oompany. 29 439
Inks, Indelible, A. L. Willist, 20,437
Locks and builders’ Imrdware, Yale&"
ufacturing Compan:

Medlcamentco mpnslng menthol diss i
hol ether of.valeric a.cid Vereinigte Chinin-
fabrlke Zimmer & Company, Gesellschaft
mit Beschrankter Haftung..........ccccoveen.... 29,457

Musical boxes and disks, Mermod Freres............
Paint. oil, varnishes, wood stains and finishes and
for cleamng surfaces, article for removnng,
Harrison Brothers & Company .
Paper, L. L. Brown Paper Company.................
Perfumes fixateur for givi permnnency to the
bouquet of, P.Mottet &

Photo% aphic business a.rtlcles'.' other than s'xii'e-'
rostats, relating t o.i’ Gautier
Pills, D.S. Fleming.......cccccovvuiennennn

Planters, corn, Union Corn Planter Compai

Rubber, gutta perc haand othervulcsnlzable
ndia, G. A. Alden & Company. .

Sa.luImGn ann‘d canned fruits an

Soap, C. Davis & Company.
Soups, essences of meat and exfracts of meat and

vegetables, Oxlne Limited............cccccevean... 29,451
Starch, laundry, Moseley-Horne Company.. 29,452
Tomatoes. Joseph Campbell Preserve Compa.ny 29,447

Watch movements and parts thereof. American
Waltham Watch Company.........ceeivvuuennn.. 29

PRINTS.
‘ Beauty and Strength ” (for trunks andthe like), N.
Drucke & Com| VP g
‘“Cut No 5,610 B. 2

.4

A printed copy of the specification and drawing of
any patent in the foregonng list, or any patentin print
issued since 1863, will be furnished from this office for
10 cents. Inordering please state the name and number
of the patent desired, and remit to Munn & C
Broadway, New York. Speclal rates will be venwfxere
a large number of copies are desired at one time.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

fomg llst provtded they are slmple‘ at a cost of 340 each.
licated the cost ittle more. For full
instructions address Monn & Co,

roadway, New
York. Other foreign patents may also be obtained.

ELECTRICAL SUPPLIES

AT MANUFACTURERS’ 3

Medical lla.tu- » Finely Fmis el;RICES
Jurre nts.

CLYMER & HET I MAR Ken

FOR ALL SHAFT SIZES. yyh Roller Bearings

NO WEAR. NO FRICTION.

Rolls Accurateiy Guided
in Parallel Lines.

They Save Power, Oil, Time.
Tbey arethe Best! Try them!
The Ball Bearing Co.
12 Watson St., Boston, Mass.

|=!u nqteell.
ng, 1

American,

LATHES

FOR

CGUNSMITHS, TooL
MAKERS, EXPERI-
MENTAL ano REPAIR
WoORK, ETc.

Send for Illus. Catalog.
i W. F. & Jno. Barnes Co.
1999 Ruby Street,

ROCKFORD, ILL.

your ores with our perfected

STEAM STAMP

GRus and you will save dollars

in first cost, in lnstsllmg and operating.

mulation,
InVEStlgﬂﬂOﬂ means Sggg.m“y Sa'lvatlom
for prospector or mining capitalist.

All about it from
! CATES IRON WORKS, CHICAGO }

[]ANUARY 30, 1897.

UGHTEST 'lels g
] TABLE CRUSHER MA
ONLY ADJUS MAC

sEECIALL ADAPTED FOR

g
REDRATED SCREENS# MNNG IACHERY.

6 ano 7

ER& CHALMERS. CHICAGO. ILL.U.S.A.

Transits ano Leveuing InsTrumenTs.

POCKET LEVELS

Sizes, 2¢ and 3% inches. Prices, 40 and 50 ‘ents
For Book on the Level.
C. F. RICHARDSON & SON,
P, O, Box 977, ATHOL, MASS,, U. S, A,

Physical and 8chool Apparatus

THE THERMOPHONE|E

A new instrument. for

Measuring Temperatures
. Will take temperature of any-
thing at any range or distance.
- ¥ Circular free.

E. S. RITCHIE & SONS,
BROOKLINE, MASS.

T You Are a Manufacturer of Sheet Metal
articles, you are naturally interested in New Ma-
chinery, and it will cost only a 2c. stamp to re
us to forward any of the rol]owina illustrated cire
. ROLLING MILL MACHINERY FOR SHEET METAL
. TUBE AND WIRE MILL MACHINERY
. SILVERWARE AND COINING MACHINERY
. HARDWARE AND BRASS GOODS MACHINERY
BICYCLE MACHINERY

ADDRESS
THE WATERBURY FARREL FOUNDRY & MACHINE CO.
WATERBURY, CONN.

est

No. 5.

xperimental & Model Work

C{/rc ars & advice free. Gardam & Son, 9% Jobn St.,N.Y.

& ESTABLISHED 18435,

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including 1’ostnge.
Weekly--5:2 Numbers a Year.

This widely circnlated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures
Chemistry, Rlectricity.Telegraphy, Photograpby, .Aichi.
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Paitents eacb week.

Terms of Suhscription,—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year -52numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of I'hree Dollays by
the publishers; s8ix months, $1.50; three months, §1.00.

C In bs=. - Special rates for several names, and to Post-
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for Inventors
In thls hne of buriness they have bad nearly Fifty

gmrs’ exTpe!

tainin
nghts, Desi|

sale of Patents, e
We also send,

Patents in all

YYYYYYYYYYYYYYYYQYYYY??def

ATENTS!

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Pateuts

, and now bave unequaled
he prepsratlon "of Patent Drawings. Specifications, and
tbe prosecution of Appications for
United States, Canada, and Foreign Countries.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Trademarks, Reissues, Assign-
ments, and Reports on Infrmgements of Patents.
business intrusted to tbem is
promptness, on very reasonable terms.
A p amf)hlet sent free of cbarge on appiication, con-
1 information about Patents and how to
cure them; directions concerning 'I'rademarks, Copy-
gns, Patents, Appeals, Reissues, Infringe-
ments, Asgignments. Rejected Cases.

t

free of charge a § Synog

Patent Laws, sbowing tbe cost and method of securlng
the principal countries of the world

MUNN & CO., Soucitors or PatenTs,

361 BROADWAY NEwW YORK.

BRANCH OFFICES. — No. 622 and 624 F SLreet Pncmc
Building, near 7th Street. WASHINGTON, D. C.

‘acilities for

Patents in the
Messrs.

All
one witb apecial care and

pro-

Hints on the
318 of koreign
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UGS

POWER » PRESSES

for the manufacture of

HARDWARE SPECIALTIES,

Spoons, Buttons, Locks, Shovels, etc.
for all operations in _tbe manufacture
f Metal Goods. Improved Clutch
Relief, no Clicking, Presses ch
to order to suit any special requ re-
ments. Send us full particulars, stating
what you wish to make. Machines fit-
ted with Automatic Feed and Ejectors.

F. S, & G. L. BROWN,
27-29 Fort Ave., Bnltimore. Md.

=1

A New AuTomaTic MACHINE FOR MAKING

SCREW EYES

Roll Thread. Gimlet Point.

All Sizes. §¥ Sendfor Circular.

BLAKE & JOHNSON,

Waterbury, Conn., U.S.A.

IMPERIAl BALL BEARING AXLE

wrltten guarantee with each set of axles.

97 PATTERN

R,000 setn in use.
Indorsed by the leading
carri uilders.
rmﬂ on 75 per
Mechanicaily

P. 0. Box?7,

- Reduces
cent. One horse can do the work ot two.
perfect. Can be put on old or new work.

W for our Iustrated Catalooue and Testimo
, which we send free on application. Renal Baly

Bearlng Axle Dept., 184-190 Lake str'eet Chicago, Il

Eight-inch precision,

with cutter milling and gear
cutting attachment.

L The Rivett Lathe

Faneuil Watch Tool Co.,
Boston, Mass., U.S.A.
Adopted by all great uni-
versities.

The greatest lathe for fine mechanics.

¢“My Well and what came out of it.””
A story by tbe novelist Frank R. S8tockton.

“Your Well and what will comeoutof it.”’
By tbe

Pohlé Air Lift Pump

Bulletins to tell you will be sent on application.

The Ingersoll-Sergeant Drill Co.

Havemeyer Building, 26 Cortiandt Street, New York.

ELL ORILLING MACHINERY,

[MANUFACTURED BY

WILLIAMS BROTHERS.
ITHACA, N.V.
MOUNTED OR ON SILLS, FOR
DEEP OR SHALLOW WELLS, WITH
STEAM OR HORSE POWER

SEND FOR CATALOGUE
SFA0DRESS WILLIAMS BROS.ITHAGA,N.X;

THE = BILLINGS - PIPE - WRENCH
Jaw Drop Forged from Best Tool Steel
Few Parts. Best Workmanshi Angle
of g's'rs the
same irre-
spective of
taken. Length 14 imhesl ‘?‘nﬁg ?;r:e
L& !a(toix nches. Send for r Cir. P. R

THE BILLINGS & SPENCER CO.
Drawer 3, HARTFORD, CONN.

A

© 1897 SCIENTIFIC AMERICAN, INC.

ters. Write for particulars,

The safest way t¢ remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed,and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders. drafts, etc., payable to

MUNN & CO. 361 Brondway. New Yorls,

_Q_
Sceiemitic American Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but i8 uniform therewith in
size, every numbver containin® sixteen large pages full
of engravings, many c¢f wnich are taken from foreign
papers ané accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preeerts the most. recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography Archaeology, Astronomy, Cbemis-
try, Blectricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineericg, Mining, Ship Building,
Marine Engineering, Photograpby, Technology. Manu-
facturing Industries,S8anitary Engineering, Agriculture.
Horticuiture, Domestic Economy, Riography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanlsms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
t’‘auada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, “oth mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO., 361 Broadway, New York.

Building Edition.

THE SCIENTIFIC AMERICAN BUILDING EDITION i8
issued montbly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages. forming a large and
splendid Maeazine of Architecture, rich ly adorned with
elegant plates and dtber fine engravings: illustrating the
most interesting exampies ot modern Arcbhitectural
Construction and allied subjects.

A special feature is the presentation in each number
of a variety ot the latest and best plans for private resi-
dences. city and country, including those of very mod.
erate cost as we1n as the more expensive. Drawings in

erspective ana in coior are given, together with Floor
Plans. Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
bave won for it the Largest Circulntion of any
Arcbitectural publication in tbe world. Sold by all
newsdeaiers. $2.50a year, Remit to

MUNN & CO., 361 Brondway, New York.

—_—
Export Editron

of the SCIENTIFIC AMERICAN, with which is incor-
porated **LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished montbly, and is uniform in size and typography
with the SCIENTIFIC AMERICAN. Every number con-
tains about 50 pages, profusely illustrated Itistbefinest
scientifie, industrial export paper publisbed. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the Spanish ianguage 18 spoken. THE SCi-
ENTIF!IC AMERICAN EXPORT EDIiTiION bas a large
guaranteed circulation in all commercial places through-
out the world. $300a year, postpaid, to any part of the
world. Single copies, 25 cents.

¥~ Manufacturers and otbers who desire to secure
foreign trade may bave large and handscmely displayed
announcemen‘s published in this edition at a very
moderate cost. Rates upon application.

MUNN & CO.. Publishers.

Sixty ways, £5; my method, $2,

361 Broadway. New York.
H\‘P DTiSM
30¢. Prof.

100 xnfe book, 10e.  Oceult Forces,
» Masonic Temple, Chicago
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