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Marine Iron Works. Chicago. Catalogue free.

For hoisting engines. J. S. Mundy, Newark, N. J.

‘“[J. 8.” Metal Polish. Indianapoiis. Samuoles free.

Yankee Notions. Waterbury Button Co.. Waterb'y, Ct.

Metal Novelties wanted. Bliss Metal Co., Prov., R. 1.

Write Baker Mfg. Co., Racine. Wis., about pushing
any new article. FKacilities excellent.

Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell St.,
Chagrin Falls, O.

Machinery designed and constructed. Gear cutting.
T'he Garvin Machine Co,, Spring and Varick Sts.,, N. Y.

Kerracute Machine Co.. Bridgeton.N. J., U. 8. A. Full
line of Presses, Dies, and other sheet Metal Machinery.

For Sale—Patent, foreign and domestic rights Acety-
lene Generator. Absolutely new invention. Never
shown. Addressimmediately ‘- V,”” Box 1563, N.Y. P.O.

T'he celebrated ** Hornsby-Akroyd '’ Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 135th Street, New York.

The best book for electricians and beginners in elec-
tricity is ** Exverimental Science,” by Geo. M. Hopkins.
By mail. $4. Munn & Co.. publishers, 31 Broadway, N. Y.

huevies

HINTS TU CORRES8PONDENTS.

Nammes and Address must accompany all letters
or no attention will be paid thereto. This is for oux
information and no* for publication.

fleferences w former articlee or answers shounld
give date of paper and Euaoe or number of question.

lnq niries pot answered in reasonaele time should
Oe repeated : correspondents will bear in ming that
some answere require not a little research, and.
though we endeavor toreply to ail either by letter
or in thie department. each must take his turn,

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

Special \Written Information on matters of
pergonal rather than general interest cannot be
expected without remnneration.

Scientitic American Supplements referred
w may be had at the office. ‘rice 10 cents each.
Books referred to promptly supplied on receipt of

price.

viinerals gsent for examination should be distinectly
marked or labeleG.

(7844) J. A. C. writes : I connected the
Wheatstone bridge with rheostat on one side and a smail
piano wire ahout two feet long on the other. The cur-
rent used was from a small storage battery of four cells.
When the piano wire is plucked or bowed 8o that it vi-
brates, giving out a musical note. the needie of the gal-
vanometer turns in a direction indicating decreased re-
sistance in the wire. Will you please explain the cause?
I was trying to prove that the wire would be warmed by
vibrating, but get the oppoeite result. A. We have
verified the statement of this correspondent, and find the
same resmlt, with a bridge sensitive to 1755 obm. Wheu
the wire is stretched it shows great:r resistance due to
its elongation, as it should. When the wire wasallowed
to vibrate, its behavior seemed to vary with the material.
A steel wire showed a decrease of resistance while a Ger-
quan sil ver wire showed little or no p2reeptiblealteration.
Now since the t:mperature coefficient of German silver
is very smal), and that of steel is quite large, we suggest
the theory that the decrease of resistance is to due cool-
ing while vibrating.

(7845) W. M. B. asks: What will pre-
serve gill nets (made of fine gill twine) used in catching
shad in the waters of Delaware Bay ¥ We have been
ueing lime water as recommended, but it does not seem
to have the desired effect, as the nets become rotten be-
fore one season is ended. A. The following treatment
is said to preserve nets for a long time in a good condi-
tion: Soften 1 pound good glue in cold water, then dis-
solve it in 10 gallons of hot soft water, with 14 pound
curd soap. Wash the nets in soft water, then boil them
in this for two hours, press out excess of the liquid and
hang up over night. The second bath consists of alnm, 2
pounds; water, § gallons; heat nearly to boiling,and im-
merse the nets in this for about three hours, then press
and transfer to a strong decoction of oak bark or a solu-
tion of sumac in warmwater (water, § gallons; sumac, 8
ponnds), and let them remainimmersed in this for forty-
eight bours or longer, if convenient.

(7846) W. D. H. asks: 1. What is the
smallest E. M. F. and current which will produce an arc?
A. ‘I'hecounter E.M.F. of the arc is 35 volts. Hence a
voltage oreater than this is necessary. For direct cur-
rents at least 40 volts must be had. For alternate cur-
rents, 30 volts i8 the minimum. Five amperes may per-
haps be taken as the minimum cnrrent. 2, I would like
to produce a small arc light with the smallest possible
size of dynamo. using the best and most efficient mate-
rials, and built into the most compact form; what would
be the approximate size and weight of such a mac' ine?
Please give me an estimate, at least, of the rize of such
a machine. A. The dynamo which would light such a
lamp, would require about a half horse power to drive it,
and may be faken a8 of about the size of a half horse
power motor. 8., What current is required for the manu-
facture of calcium-carbide at about 60 volts ? A. In the
electrical furnaces of the carbide works at Niagara many
thousands o f amperes are used. We do not knoy the
minimum current for producing carbide. Twenty-five
amperes will enable some work to bedone. 4. Which is
the mostsuitable for this, the direct or alternating? A.
The direct current.

(7847) H. H. S. asks the cause produc-
ing ** Jack-O-Lantern.” A. The ignusfatuus is thought
to be due to the spontaneons ignition of a small jet of
phosphoreted hydrogen, when it comes into contact
with the air. This gas ie evolved by the decomposition
of matter in swampy places and rises to the surface of
the water where it takes fire and burns with a pale light.
In the night this may be seen from quite a distance.
It has always alarmed the timid and superstitious, but
it is in reality a verypretty chemical experiment.

Scientific Qmerican,

NEW BOOKS, ETC. 1

AMERICAN TELEPHONE PRACTICE. By |
Kemster B. Miller M.E. New York:
American Electrician Company. 1899. |
8vo. Pp. 458. Price $2. |

There is quite a literature on the Lelephone but most of
them are hopelessly out of date and the practice they
stand for is archaic. The present work deals with the
sibject iu a masterly way and tells exactly what the elec- |

Foot and
Power
Berew Cutting

FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENFCA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N. Y., U.S. A,

trician wishes to know about switch-boards and other
perplexing points in telephone work. It is an admirable
hook and i profusely illustrated by diagrame and balf-

AMERICAN PATENTS. — AN

eating and valuable table showingthe numberof patents
ﬁmnte tor the various subjects upon whleh,petmons

INTER-

wnes taken from the objects themselves. No phase of “Ve£iengg%?£;%“5 ‘Pne ‘q’gf;;’;'g‘glgoxgng’lc ngeg‘t?gf

the subject seems to he neglected. PLF‘VH'NT No. 100%2. Price 10 cents. I'o be had at

this office’and frow all newsdealers.

A MODERN SAFETY BicycLE. By H A, | ———— = - —_
Giarratt.  London: Whittaker & ENGINE&Foor MACHINE SHOP OUTFITS,
Cowpany. New York: The Maec- THE JTOOLS ano 5UE?}1§)§V;RYST
millan Company, 1899, 16:mo. Pp. S SEBASTIAN LATHE C0'EPNEnnaT o
224. Illustrations and plates. Price

$1.

The literature in book form upon the bicycle is far
from being extensive. The present work was intended
to belp riders to understand their machines and with the
aid of the working drawings, mechanics can build their
own machines if they desire to doso. The principles
underlymg the construction are clearly expreaeed

stospmg or shifting belts.

within its range—s wonderful economy
saving in drill breakage. Send

1999 Ruby Street, - .

 BARNES’
NEW FRICTION DISK DRILL

FOR LIGHT WORK.
Ias These Great Advantages:

The speed canbe instantly changed from 0 to 1600 without
Power applied can be graduated
rive, with equal safety, the smallest or largest drills

v in time and great
for catalogue.

W. F. & JNO. BARNES CO.,

Rockford, 111,

INDEX OF INVENTIONS

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

MARCH 13, 1900. !
AND EACH BEARING THAT DATE,

[See note at end of list about copies of these patents.)
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BRASS PIPE WRENCH.

A PERFECT T001.
WITH FRICTION GRIP,
Bushings for all 8izes and shapes.
Highly polished pipes made
up without sear or injury.
For Circulars and Prices

Accumulator, H. Leitner..
Acid cooling tower, C. Ru
Adhesive compound, V
Adjusting device, G.
Advertismg bombshell J. Scalona. .
Advertising device, K. 'A. Powell
Alr comiressor, hydraalie, N. J. Lock yer.
Alarm mechanism, time, C. Schmidt
Amalgamation, separator for gold and sllver by,
B. A. RideE... . coeee oo o1 meore

Applian ce tor women’s srear, C. C. & 3. Carr
Auger, post bole, C. L. Tuttle 5
Back pedallug wrake, A. F. Rockwell
Bag holder, F. H. Brooks
Baking vessel or mold, W.
Basket, fruit, W. O, White

. 645478

(-3

<
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w
kit

645,108
. 645,334

. 645,188
645,457

128 vo 136 FEDERAL ST.,

ORK

No machine on the market can equal
Hand Bench Milling

speed counter.

Spindles and bearings of hardened

Arranged to

take same size chucks and other
attachments as fit mouth of bench
Jathe spindle. Traverse movement

Fuller descrip-
d booklet,

The Pratt& Whitney Co., Hartford, Conn.

WALWORTH NMANUFACTURING Co.,
BOSTON, MASS.

Bath cabinet, J. & Lross ..........
Bath tub, portable J. W McGreRor
Bearing, antifriction, I. Moss. . ;
Bearing, sleeve, C. H. Bayley
Bedstead attachment, mvahd E. A. Libby
Bell striker, F. W. Cele.
Bicycle, K. Kiefer...........
Bicycle, Lounsberry & Winn.
Bicycie brake, W. 8. Busler..
Bicycle driving mechanism, A. A
Bicycle fan attachment .I A
Bicycle, folding, H. L.’ ber:
Bicyele gearing, ch ansreable G.
Bicycle saddle, A. 1. Garford.
Bicycle support. F Barry ...
Binder, uniting tablet, J. . Mallet
Bismuth or antimony from their su]ﬁd ores,
mid process of extracting the metals, J.

SEogE s
EReR

Send your business card
for 160 p. 1898 catalogue.

N&

Buy Telephones

cysL

Electro-Plating
Apparatus and  Material.

THE

Hanson & VanWinkle

Co.,

Newn=arli. N. J.
136 Liherty St., N. Y.

32 8. Canal St
Chicago.

15 ) I BB R oo 0 0 000 900EC =0 AB00GR - b Ot O 5.400 |
Blanket retaining means, animal, K. H. Mitchell.. 645,308 ' THAT ARE GOOD--NOT ** CHEAP THINGS."
“gglt])gll_n hs(gg%‘; eg'mAb 0“] TR 645,417 | e dmerentce in cost is littie. We £uarantee
BOM GpeHii device dutomacie, . 0 Stook. | R AL KR O o
€|

WESTERN TELEPHONE CONSTRUCTION
250-254 South Clintan St..

Largest Manufacturers of Telephones

exclusively in the United States.

C. K,
C. E.
Boot or shoe, W. N. Button.
Boots, shoes, etc., fastening

tee and instrutnents are both good.

co.

Chicago.

Bottle washer. C. 645,389
Brake. See Back pedaling brake. Bicycle brake.
Cuar brake. Vebhicle wheel brake. |
075120 o R 645,494 mash,

Brake indicator, W. D. R
Briquet, C. F. Hood..............
Brooch, J. W. Simmonds..................
Brow band attaching device, C. Blume .
Brush, k. G. Farnham................... J
Buckle shaft and harness, J. R. Boyd
Burner. See Refuse burner.

Button. E. W. Silsby
Button, collar, J.
Button, collar, W
Button, cnff. C,
Button, lapel,

645381 |
145,302

TI{BER RO

constructed.

- MAXIMUM POWER MINIMUM COST.

f you use a pump for
beer, lard, acids, starch,
petroleum, brewer’s
mnners liquor,
cottonseed oil or fluids,
hot or cold. thick or thin

u want to get th

TARY PUMF

which does the most work at.
the least expense.

Simply
Can be run at

any desired speed. Perfeet-
.1y durable. All parts are interchangenble.
skilled workman. Defects guaranteed. Catalogue free
TABER PUMP CO., 32 Wells St., Buffalo, N.Y.,

Needs n
U.S.A.

Culuu]n:l Cﬁl‘bld apparatus ior treaung, J. von
OFIOWBEY). oicls o o0.cicisle a5 sislelelaleloisls sisjsts oo oo nosssson
Calcium carbid holder, White & Gilbert.

Camera, kinetographic, Lee & Turner..

N EW BINOCULAR.

Camera. panorami¢ N. Thomas . 6
Camera rezmtermgmechamsm. A.W. McCurdy.. 645,370 (The Trigder.)
Can. See @il can .. Small as an opera glass. More
Can cleaning machme, C. W. Sleeper. .. 645138 ' . powerful than the largest tield
gan g%e‘nerj A} 1 TkBﬁck(!e]y] .......... g:g g £ glass. Send for Circulars.

ar brake, J. . McCellum 3 y
Car coupling, W. McBride..... 145,230 3 Q UEEN & CO.
Car coupling, E. F. Pendexter 645,123 f Optical and Scientific Instru-
gar gouphﬁgAJ }'Iilmms ...... %‘:‘Uo% ment Works,

ar door, oerr. i44.0¢ . 2 -
Car, moter, W. Sehea. . /111 645,272 = 1010 Chestnut Street.
Car'seat, reversible, W. L. Schellenbac 645,516 | NEw YORK : §0 Fifth Ave. PHILADELPHIA, PA_
Car seat, walk over, Deverell & Lake...... 645.4

Car ugp]e for mines, automatic, C. H Wll

2 —_— g
%|HOW T® MAKE AN ELECTRICAL

y N. Ml;)nroe
mpame y de-
e and thefi

“ar wheel, railway hand, W. J. Willits.. 615,150 | Fyrnace for Amate
ur's [Jse.—The utilization of 110 voit
ar% eitectrlc llzhung npparatua for r 645.212 ‘ electric circuits for smaliafurnace work., 8y X'
Ca reela otn_ o . | Hopkins. This valuable article 18 acco
r%‘ egbl;‘gd;g tailed working drawings on & Jarge scal

use of tools. This ‘article jgs contained

AMERICAN SUPPLEMENT, No. 1182.

For sale by MUNN & Co.,
| or by any bookseller or newsdealer.

Carbureter,E. A
Carbureting, h A, McAllister
Carriage, child’s, C, V. Dittmar.
Case. See Clock case. Packing ca

nace can be m:de by any amateur who is versed in the

in SCIENTIFIC
Price 10 cents.

Broadway, New York City,

Case for books, ete., C. A. Tucker.
Caster, A. B.Diss..................

.. 645279 |
645,398 The New Yankee

Drifl Grinder

Gage Jaws

aratus
Auny clearance

This

G. 0.,

Cattle guard, R. V. Wallace 645,240 Sclentlfieally Correct.
Cattle, to prevent figh tiniand{buttmlz. etc..deyice The only drill grinder ever made requiring
to be worn on the heads of bornless. S. A. hut one preliminary adjustment.
................................... . 645,40 | ‘hucks and other time-consuming a
Centerboard boat, C. J. Smith. 645337| hrown to the winda.
Chain, R. A. Carter............ 645, obtained instantly. Brills cut like razors.
Chain, watch, S. 1. Warren.. . 645. 149 Loy can use it.  Xron Workers!
Chair and tablet, combined, O. 8. Jennmgs ........ 645.102 machine will pay for itself many times each
Chopper. See Cotton chopper ' year. Correct work impossible without it.
Churn, B. Kingsley.... . ............ ... 645476 | Write us NOW while ﬁ""ki"x ofit.
Cigar branding machine, N. Du Brul. .. 845,465 '“g:‘zcgs';rl{%‘(@ i g,lames w0
Clgﬂﬁl‘oeﬂmshlng and shaping machine, P. Muhl 645,180 | 250 Asylum Av, knlnnmzoo; Mich.
Cigar or cigarette bolder. W. H. King............ L6853 | ————————— —
Cigarette mouthpiece applying mschme, J. 8! 1 " g 'I
Beemant,. . s, KL . v B TN L 645,287
gteaﬁer Sgle Wi Metana 145,231 = -
ock case, Cabe......co.o00 o .2
Clock frame, Waodruff & McCabe. . ..... . 645,244 Manufactory Established 1761,
Clod crusher and puiverizer, W. F. Shoup.. . 645.336 | LEAD PENCILS,

Closet. See Dr
Closet seat, B.
Clath cutter. A. G- Snberg et al..
Cluteb, friction, De Dion & Bouton
Clutch. friction. J. Monkhouse.
Cock, conical water, E. A. Pobiman...
Coin controlled apparatus, U. Perrier.
Coin delivery device, J. M. Butcher...
Coin detector, T. . Porter..

an‘ closet.

New

|78 Reade Street. -

COLORED PENCILS, SLATE
645,260 PENCILS WRITTNG SLATES. STEKIL PINS, GOLD
% PENS, INKS, PENrC'IL CASES IN SLILVER AND IN
i 1.45,312 i GOLD, STA'TIONERS' RUBBER GOONS, RULERS,

o (;:15 483 COLORS AND ARTISTS MA'TERIALS.

York, N. Y.

Manufactory Established 1761.

Cold storage apparatus or system A .I '1 lbb1
Collapsible tube, F. Stohr. -
Combing machme, Wenmug & Gegau
Composition of matter. W. Prampolm
Concentrator, J. Mauldin.

3. s
Confecmonery di RINDS

Da, ett 645.504 PRICES JF '
geegieel. (/o TELEPHONES:

orksclew rems er, A 345. 1
Corn busker, J. A. Ramsey... 645,515 ELECTRICAL
Corset stay or stiffener, Whit 645,444 Rls c
Cotton, appnrgt;stordunbahng and T 9”‘9 HIMS EL[GT
aw, Ecro arsden B . 645,16

Cotton choppgr. D. C. Davis . 645,350 ’UR CATALQGREY LMIANUS-CUN“'

~ ——
Cotton gin, roller. J. E. Cheesman........... ...... 645,285
Cotton piece goods, fixing the finish on, M. 8.

(Y oo HoOR 5000000 e I Aollins o o AomPN0 bR o0 00 645.237
Cnuelmg See Car coupling. Hose coupling.

ebicle reach coupling.
Cream separator, H. Whitlock...................... 645,242
Crusher. See Clod crusher.
Cultivator planting attachinent, S. W. Nelson..,. 645.326
Culvert, M. C. Trumbull........coeieerieniennnenn ,.. 645,146
Cup. See Grease cup.
Current meter, alternating. W. H. Pratt........... 645,125
Current motor. alternating. W. G. Rhodes .. 645,130

Cut off and light extinguishing apparatus,

automatic, H. L. Groome......
Cut off, nutomatlc.(, Christensen
Cutter. See Cloth cutter. ‘Threa
Cycle seat, T. D. Wilgus.
Cye]ometer. L. J. Burdick.
Cyelometer or registering

645,258
645,069

645.412
645,201

645.200)

Daahboard hinged, Alexander & Reyno]ds
Defacating apparatus, liquid. K. W. Deming
Delinting machine, J. J. Faulkner

Dental broach, I.. A. Young.......

Dental separator, E. Wishart...
Desk, school, Holiman & Fields
Detector. See Coin detector.
Detergent. J. Pirard
Dice, W. Mapes

Dlsmfeetants to water closets. ﬂoat,Jattachment .
ones.......

for automatically feeding. H. 1
Display rack, H. M. Greener.
Door hanger, L. A. Hoerr .
Door, sliding, L. A. H
Drawing board rest, H W Roberts

Dredging machine, L. C. Eisenhut.. 645,353
Dress shield fastener G. W. Ferguson ........... . 645,077
Drill. See Boring drill.
Dry air closet, G. R.Scates...........eoe ceiennnn. 615 495
Drying apparatus, C. Mallinson......c.cceeeeeu.... 645.366
Dust collector, J. E. Mitchell....... 645.322 645,369
Educational appliance. M. Thruston. 645,440
Electric circuit controller, B. N. Jones 645 103
Electric lighting, producmg incandescent mate—

rials suitable for, G. Alefeld ..................... 645,198
Electric meter, L. C. Ree 5.126

Electric metering system, L C. Reed.

Electric motor control. W. R. Hamlen 8
Electric motor control, F. A. Merrick.. 5,11
Electric motors, apparatus for control 0 N

Hamlen ....ooooieiiiis ciiiiiiiiiiiieenieanaannan 645,089
Electric motors, starting asynchronous and syn-

chronous monophasic, E. Cantono.............. 645,247
Electrically treating matecials. E. G. Acheson. 45.284
Electrode. battery, F. K. Irving................. 645.261
Electrotyper’s furnace, B. F. Jackson 645,296

Elevator. See Siphon elevator.
Enameling table, C. A. Sievert..

. 645,617
Enafme(l]mg table or machine

645,393
End gate. O. H. .. 645,241
Engine. See Gas 5
Rotary engine. Steam engine.
645,398

Engine igniter, explosive. 1.. Jones, Jr... .........
Engines, automatic cut off for, .I B Opsabl .
Engraving machine table. N. Ded
Engraving machine tool grinder, N Dednek
Evayorator, A. P. Merrill............
Excavating machine, J. H. W. Libbe..

Excavator, self loadmg. J.W. Weaver 647,443
Eyerlasses, K. M. Thompson.......... 645.334
Eyelet, L. A. Roberts......... «.ccoiviiiiieiinaniinns 645,495
Fabric. See Woven fabric.

645, .:u

Fans, hanger for electric ceiling, Ayers & Groth..
Faucet, measurmg, D. B.Jackson.................. 64
Fence posL J. D. Pal

File, newspaper, J. Ahrend«
FKile, newspaper, B. R. Green
Filter. C. 1. Simpson
Filter, J. F. Ziegler —
Fn‘earm. rapid ire breech loading, J. J. (:reen- .

Fireman's helmet. W C VaJen
Firemarfs mask, W. Bader. e
F10UT bOIt, W. L, BUTDET. . ... \" + wvesrensesscernss
Flour bolt brush operatmg mechanism, W. L.

12 T oo A o SR e S

Folding machine. O. Laudry . 645.1:3
Foot power, Z. McCuns...... . 645.324
Friction drum, C. (‘am bell........ooet oiviiiiaans 645,163
Furnace. See E]ectrolyper’s furnace. Heating
furnace. Reverberatory furnace.

Furnace, W.C. Johnson..............coveeveannnen 645,319
Furnaces, smoke consumer for steam boiler. 11.

B OWLCTTTToTrc/o s « « » slo/e oo < I T ToloTeTaTe eTeTe o e LTI TISTTS 645,003
G&ge See 'l rack gage.
Gage, W. E. J . 6451404
Ga]vanlzmz metala E. I. Braddock. 645.520

Garment hanger, Hall & Donaldson
Garment supporter. J. Sulzbacher
Gas burner attachment, 1. J. Bus
Gas engine, A. Hei
Gas generator, J. E. Eva
Gas generator, acetylene,
Gas meter, 1" J. Leckban

Gas re ]ator. 2 L. McAdams... 3
Gas valy res-zure. C. A. Weber-Marti €45.150
Gate. ee ind gate.

Gate, Hatfield & Tarr.
Gate. A. Lindquist. am
Gear cuttingmachine, C. R. Gabriel.... ........... 645,082
Generator. See Gas generator. Steam gener-

Glass armcles apparatus for producing ho]]ow‘
P ievert

Glassware engraving machine, G. Schiffbauer. {B
Glove washing, D. Potter........................ 645.4[}1!
Grading machine. road. K. B. Kirkendall 645.31.3
Grain cleaner, 8. H. Tromanbauser....... o o (?45.442

Grain c]eaner gelf leveling, J. M. LBSSWG“
Graphite, manufaeturmg. B. G. Acheson..
Grease cup or lubricator, C. . Kellom.
Gringing machine, 8 Brown..

Grinding machine, ¥. Faucett .

Grinding mill feed mechamsm, roller, A. H.
BOCILEL. & oot itere o «oiels o o1 « 516 - 5 « SETET: STofala 0.0 TR o 73] 645,245
Ha?]dle See Kettle tipping handle. Package

Hanger. See Door hanger.
Harness, C. B. Olsen
Harness breeching straps, shaft attachment, for,
C. E. Corlett.
Harvesting machine, J. W. Hull
Hat fastener, K. W. Cammamx
Hat or ecap rick, B. J. Kir!
Heater. SeeTank heater.
Heating furnace, S. 'I. Wellman et al
Hinger, mirror, J. Roche..
Hinge, spring, J. Jackson..
Hog scraping machine. G.
Hook and eye, S. F. Sullivan..
Horse heel spreader. J. MecDon
Horseshoe. cushion, A. Simmons.
Horses, protector against insect
T.achenmyer..............
Hose coupling. P. Reard
Hose supporter, A. M. Erickso

Garment hanger.

645 252

Husker. See Corn husker.
Ice cream, etc., cutter gagefor, T. F. Crowley.... 645,503
Indicator. See Brake indicator. Office indicator.

Street indicator.
Injector, steam, I Sticker...... 45,273 t 0 645,275
Ink well, E. Olden busch..... 643,121

Iron, refining, F. W. Hawkins.. . 645,205
Jack. See Wagon jack.

Jar closure, fruit. A. Smelker................. d

Jar holder, fruit, L ‘E. Gower. B

Jewelry, G. 1.ncks. ... .. .euunns
Jewelry fastening, B. Conlan.
.Iomt See Rail joint. Rallway rail joint.

L Tube
Lettle Llppmg handle and cover holder, E. Mor-

645.
Klln, J &,C Lengsholz.... . 5 7
ite, E. B. & F. Merriman. . 645,423
Knapsack, L. Weisenburger. . 645,151

Knife. See Paring and slu:mg kmt‘e
Knitting machine. I. Rosati et al..
Lamp, W. C.

L.amp burner. W. K. ’)‘hnmpqon
L.amp. electrie arc, W.
Lamp, gas, M. P. \tevens
Lamp globes, manufacture of incandescent or

other, W.C. Fusner............ccoiieiineninnenns 645,204
Lamp wick raising and controlling device, Wai-
bel & Meytrott. ...oovueeinieiieniienneriiaaeasaas 645,282

Lamps, fastening device for heads of electric
glow, J. Kremenezky 5
Lantern, C. H. Koster.
Lathe, J. F. Dowding .. -
Lathe turning attachmen Reynolda
Leaching vat, bark. ’I‘homs
[Leak stopper "for vcssels external
Leather. coloring, S. K. Felton, J
Leather dressing. A. R. Dawley
Leather, treating. R. B. Arthur
Level. J. W. Bechtol.
Level, plumb. B. C. M

Lighter, pocket, C. M. Camp 64a 456
Linotype machine, J. S. Thompsc 645,438
Linotype machine casting mechan

we 645,472
Linotype

H. Doolittle.. 645,073

(Continued on page 190)



Srientific

II|II|I|
AreYou o

axle? A aturtin the right direction will |y
cnnble you 1o use the power you posiess

Ky a do more valuahle work, and gain

& higher salary.  Fou can be vained by [
mail at home, 0 take

New Position

Electrical,

Engincering, Hnunfr- ¥
keeping, und English ?.Irnm-hl--.
\ The terms of pryment will suit every.
body. Iillm!\ etud tr and

TAilc.H"r BY MAIL

Prnfessional, Elective, Commercial,

I AWLaw (Courses. Guarantees best in-

struction ever prepared. Indorsed by
st udents and attorneys everywhere
Easy terms. Begin now

NATIONAL CORRESPONDENCE SCHOOL OF LAW,

38 North Pa. St, Indianapolis, Ind.

enee Schanls, Hox 94 L
'Irrlntnn, Pa.

SR

Engineering
TAUGHT BY MAIL

Full courses in architec
ture, surveying, drawing
civil, mecbanical, electri:
cal, Bteain, hydmuhc, mu-
mcxpal sanitary, railroad
and structural

ENGINEERING

Graduation with degrees.

upwards. Payable in installments.
Send postal for illustrated circular
to-day. Sth year.

$20.00

NATIONAL CORRESPONDENCE INSTITUTE (Inc.)
23-47 Second Nat’l Bank Building,Washington,D.C*

i

ELECTRICA

‘Thousands are successful
and gaining better posie
Llum urul salaries study-

ENGINEERIN
TAUGHT atern, We teoon gl §

le«rinq, Mechani
BV MAII— tric Lighting, Short Popular

Electrlml Course, K lementury Mathematica,
etc., by mail. Htud I) in apm‘e timea onIy.
institute endorsed by T'homas A. K

and others. Catalogue n'ee

oers
Glec=

ELECTRICAL ENGINEER INSTITUTE,
Dept. A, 120 Liberty Street, New York.

This beats Wind, Stesm, or Horse Power.
We offer the WEBSTER 234 actual horsepower
GAS ENGINE

for 150, |ess 10 pér cent discount for cash. Bauilt
on interchangeable plan. Built of best material.
Mude in lots of 10h therefore we can make the price.
¢ Boxed for shipment. weight 400 lba, Made tor Gas
or Gasolino,  Also Horizontal Engines, 410 3v b, p.
WEBSTER MFG. CO.,
1074 West 15th St., Chicago.
_ Eastern Bianch: 38 D Dey Street. New York {'ity.
£ Southern Agents: Beland & Gachwind Co., Lis
So. Peter and l.afayette Sts., NewOrleans, La.

SIMPLE SAFE AND ALWAVSSURE

Youcan always relyon
good bard work for avery
long time from a

WITTE GASOLINE

or GAS ENGINE.

They cost the least iu g
the end.

WITTE IRON WORKS CO.
1207 Walnut St.,
Kansas City. Mo.

THE MIETZ

. "WET% KEROSENE

and GAS Engine

buins KEROSENE cheaper
and safer than gasoline. Auto-
matic, simple, reliable No
electric battery orfiameused
Perfect regulation.Belted or
directly coupled to dvnamo
for eléctrie lighting, charg-
ing storage batteries and
all power purposes.
Send for Catalogue.

1 Z,
195-138 Mori* St., NEw YoRrk.
Markt & Co., Lomlon Hamburg,Paris

5 CENTS ADAY pays for
the use of

Che Shimer Gutter Peads
1'0 matcb 12,000 ft.of 4 in. strips
(board measure) singletongue and
oove -the most economical
utter Head in all tbe world. tsend
for Catalogue, No. 22. Address

S. I. SHIMER & SONS, Miiton. Pa.

A COMPLETE

Electrical Library

By PReF. T. ®CONOR SLOANE.

An inexpensive library
of the best hooks on
Electricity. Put up in a
neat folding box, as
shown in cut. Fkor the
student. the amateur, the
workshop. the elactrical
engineer, schools and
colieces. Comprising five
books. as follows:
Arithmetic of Eiectricity

138 pages, . . . 8L
Electric 'I'oy Making, 140

pages, . .. :31.00
How to Become a Suc-

cessful Electrician, 189

pages, . U 4100
Standard Flectrical Dic-

tionarv, 682 pages. $3.C
1.300 nafes, Electricity lephﬂed 158

pages, . . £1.00

A valuable and mdisveneable addition ta ever‘;/ lqbrary

Our Great Snecial Offer.—We will send prepaid
tbe above five volumes, -andsomely¥ hound in hlne cloth,
with silver letterine, and inclose d in & neat folding box,
as shown m the 111ustra' ion, at the Special Reduced
Price of $5.00 for the romplete set. The regular
price of the five volumes is $7.00.

MUNN & CO., Publishers,
361 BROADWAY, NEW YORK.

PFive volumes,
and over k50 illustrations.

| Sack tying machine, J. W. P
| Sash lock. tI. U. Pri

Mail bag catcher and deli

Sash
3 ()45 510

Lock. See Package carrier safety ltock.
lock. Seal lock. 'I'race lock.

Logging car, G. A. Mountcastle................

Loom, G. ¥F. Hutchins.. 3

Loom protector mechanis

Lubricator. E. H. Lunken..

Magnetic pad. J. K. Strange

MCEavATt e, ..o o T
Malt and coffee. roasnng, K. Linde
Mattress. J. W. Cas
Mechanteal duver. l M. Uppercu
Mechanical movement,.J. K. E. Diffenderffe
Mechanical movement. C. R. Gabriel
Mechanical movement. A. Kresenetal.......
Metal foil or leat. producing. G. Alefeld...
Metal punching appliance. ¥. McCarty
M-etals, reducing easily oxidizable. C. \V. Miles..
See Current meter. Electric meter. Gas

Meter.
meter.
Milk beating apparatus, N. Ernst.., ... .ou..... 645.316
Mill. See Rolling mill.
Milliner’s box, 1.. M. Sutton......................... 645.5:38
Milling angular tomhed bevel wheels, machine
for.E.Polanowski...................... 645.128

Milling cone screw wheels, miachie for, E. Pola-

NOWBKA. ... G Bl ces ceie cailll
Miter box and calculator. dou bie, P.

IDONAN0SErMY . ftrir - - gl ST = el 49
Mitering machine, C. Lesifer........ .k T 64506
Moistening device, 8. \WW. Taylor...... .. .... . 640,143

Mold. See Water tank moid.

Motor. See Current motor.

Mowing machine, H. I.. Hopkins..........
Music box, electrical. J. Natterer.
Music stand. Latourell & Fischer. 3
Naiis. apparatus for cement coating :

. 1. Copeland,......... 143,385
Nest. ber’s. 8. A. 'I'wyman
Nut wrench, W. 8. Vankirk.
@ftice indicator, C. V B. Re:
@il can, J. K. Wo
@il distributing means for oil

Charon & Manaut
@ven. baker’s. T. Hitcben..
Package carrier safety lock.

| 645,527

g C. G
Package handle. H Flanders . 643317
- | Packing, H. Boehlne........... . 643,224
Packingcase. R.J. Prins..........ooiviiiinnirs oun 645,214

Pad. See Magnetic pad.
Paper board. forming, K. E. Rogers

645,374
Paper feeding macbine, W. Bridgewater.

Ll 645162

Paper hanging apparatus, wall. 1. E. Moff .. 645118

Paper manufacture, I°. A. Fletcher....... 643.080, t343.081

Pap)er pulp dressmg and evening device. H. Mel- -
643..1

Paring and slicing knife, J. W. Allen
Peat burning M)pnrutus G. Getcke
Pencil. 1ead. A. B.Foster... ... ...

Pens, brushes. etc., holder for, A. @g]
Percolator for coffee or tea pots. C. B.
Photographic film, O. Moh
Pho}t{oamphing

apparatus, automatic.

145,215
2

Pilot burner. automatic cut off, J. P. I' armer
Pive. See "T'obacco pipe.

Pipe molding machine, H. J. Taylor
Plane. vench, J. A. T'raut... -
ocketbook, J. Davidson...................... Y.
Post. See Fence post.

Potato fork attacbhment, R. M. Michael............
Power. See I'oot power.

Press. See Wine press.

Printing press sheet performor H. K. King.
Propeller, steamship. Emric
Provision box, wmdow "H. G. Plumb.
Pulp, machine for makinz vessels of
Pump, boat, M. Cu

Pump. bucket cham (‘ Heﬁ
Pyrotechnic gun, rapid fire, V. Teale.. =
Rack. See Display rack. Hat or cap rack.
Rail bond, C. J. Mayer (relssue)
Rail joint, R. V. Walla, . e
Rail jomt testing apparmus . W. Conar
Rail system. electric third. G. C. Hicks.
Railway construction, 1. B. Nichols
Railway loop system. street. A. J.'l'rebbin.
Railway rail iomt K. \1 \lc\'lcke| .
Railway tie. Blauch. ...
Ratchet wrench, C. ngsley ......................
Reel. =ee 'I'ape reel.

Reflector. lamp. G. Shannon. ..., BooagoBa000a0
Refrigerator, H. B
Refuse burner or crematory for burning gﬂrbage.

J. BONMCY . cioiviseviaiciois o o oisior - o o isimtaiataraioiabia = siaicin @ e 645,349
Register. Sce Corkscrew register.
Register dial. G. H. Alton... .. ................. 645,054
l{eglsterinz and recording machine, weight. P. 5.2

.......................................... 9.2

Rein and whlp holder. combined. J. E Williams. 645,243
Remedial substances from swine blood, prepar-

ing, G. Lorenz...................... Poo00 . 645,110
Reverberatory furnace. H. Pahaut.. 645.182

Rock drill engine. P. H. Reardon
Rolling mill, P. M. Weber
Rolling mill. 8. T. Wellmnn ‘et al.
Roofing, J. 1. Joslin.

Rope fastening device. K. P. Howard.
Rotary engine. E. J Herchert ..
Rotary engine. W, Mytwn
Rotary engine Robmsou
Rotary engine. K. ‘T'homann.

e
Blechsch
ndle..
Sash lock. U. Transue
Saw filing machine. @.
Scale dissolver and preventer,

burger
Scale. pocket prescr

Safe, screw doar, . E.

Dal

Scraper. road. B 645136
Screen. G. W. Cross . 645,072
Screws, machine for manufacturing wood. 5

STOATIE SSIIPITTEY -« ccicioioiezeanoonnaey 645.139
Seal lock. I.. A. 645.096
Sealed folding hollow body, F. A. Walter . 645.196
Sealing newspapers, etc., machine for. C. V. Hol-

land 645,471
Secretary. portable. C. Goodwin..... 645,085
Self playing instrument. E. C. Hiscock... 645,172
Separator See Cream separator. Dental sepam-
Sewage to filter beds, apparatus for applying. K.

Ay Banboud. . .meer . sl - vmves - . 643.160
Sewing machine. W. Hlavacek. 643.295
Sewing machine cabinet, Abramson & Person.... 645.379
Sewing machine thread waxing device. W. K.

OUILE. ool - slslalslelelehsimsaitleiols = - s o o Sgeie = = me.e 645.137
Sewing machine tucking guide, A. Laubscher. 645321
Shirt. K. G. @sgood 645.488
Shoe, H. W. Fowler............. 645,467
Shoe fastening, Carman & Morris. 6451309
Shoe fastening, H. W. 1‘owler..... 645.468
Sboe polisbing device, G. B. Dunn 6435.166
Shovel. J. Colognati................... . 645,345
Sifting. scalping, and gmdmg machme w. I

urner... 645,453
Single trigeer 645,107

Singletree and sprender. com
Siphon elevator. .J. L.emichel.
Skate, roller, .. M. Ricbardso
Sleizh knee. K. Jones
Snap switch, G.
Soda. apparatus for producing cau
Anderson
Sound finder. Burger, & Williams.
Spark arrester, J. R. Goodier.

Spike machine, G. E. Vandegrift........ 645.
Spindle band end bolder, W. H. Braceweil. 3 643 51‘!
Sprinkler. See Street sprinkler.

Stamp affixing rnachine. W. R. Landfear.......... 645,207

Stand. See Music stand.
Steam and destroying and unhzmg Hnrbage, etc.,

apparatus for generating, 1‘ .6
Steam bvoiler. E. Humphrey..
Steam engine, J. H. Fogarty..
Steam engine, turbine, .} Youneg..
Steam engine. valve gear, . valentine
Steam generator. Hannam & Bechtel.
Steam trap. H. Helling
Stitch machine. fair. E. . Mower.
Stone, composition for manufacturing artificial,
. Heinl et al
ftopper. See Leak stopper.
Stopper fastening, P. Devlin
Stove burner. gas. H. Phinney.
Stove. oil, W. g

Street sprinkler, K. Balf

Street sweeper, hand I«‘ D. Wright.
Switch. See Snap switch.

T'able. IQee Enameling table. Engravingmachine
table.

Tag assorting machine, tobacco, J. V. Bohan-
¢

Tank heater.
Tape reel. W. L. E.
‘arget. traveling. H 1. Mo
Telenhone exchange system and
Miller. 5
Ihermometer, oven, R. I.. Nourse .
Thread cutter, J, W. Lane........cccoovvvvveninin..

(Continued on paye 191)
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American,

FROM
X

and are the la
world selling
advantage of t|

everything,

‘We manufacture 178 st;
we gel) them direct to you at wholesale.

WE HAVYE NO ACENTS

Stanhopes, Dnvxng Wagons. Top Buggies, Open and
Road Wagons, S
‘Wagonettes, an:
large illu ntmted cntnln ueand look into the merits of this
propogition, mailed ¥,

ELKHART °***

MarcH 24, 1900.

EIEXILI I HINE T APIE 2N

FAGTORY TO USER

Direct at Wholesale.
les of vehicles and 65 stylesofharnessand

rgest manufacturers of vehicles and harness inthe
to the consumer exclusively. We give you the
he largest selection. You run Do risk for we ship all

Z0ode anywherewith priviledze of examination; we guarantee

Our line consists of Surreys, Traps, Phaetons, Sp)dersp,
To]

ng Wagons, Delivery Wagons, Milk Wagons,
all styles o’ harness. S:ngd at once for our

ﬁ%‘u‘é&."é‘o‘““s Elkhart, Ind.

PIIIPIEIL NN NI

MERITORIOUS INVENTIONS

financed or patents soid_ outright. Capital furnished
tor good emerprises at 5 per cent. Stock companies
formed and influential directors procured. Stocks and
bonds sold. We transact all business on_commission
No advance fees. PETER WHITNEY, 100

Broadway, New York.

ELEGTRD VAPOR
AUNCH

2I]Ih CENTUR

| Thizx Idenl Gentleman’s Launch, l-IEI.!nnH)' nni-hled
2 simple. seawerthy, safe, relinble, Seats K Speed f
mile: rantecd for one year. Price $200.00 (lrm'r

avold Spring rush. Fend 10 cents for handsome
ur- catalogue of Steam and Sail Yachts, Launches,
i Boats, Cur RACINE _BOAT MANU
F-\L"l"[’ll.l\(- B y RACINE, W

GIVE SATISFACTION.
Durabie in Construe-
tlon and Easy and
Safe in Operation,

I# Send for Catalogue

and investigate our claims,

TRUSCOTT BOAT MFG. CO., St. Joseph, Mich..U S.A.

Write for book of paint helps
and learn why and how Pat-
ton’s Sun Proof Paints are

GUARANTEED for 5 YEARS.
Liberal inducement and agency
to dealers.
JAMES E. PATTON Co.,
227 Lake 8t., Milwaukee, Wis.

DON T LEAVE YOUR KEYS

in the front door. Fasten
them to the pocket or mlliit.-
band with a key chain secureq

by the Improved W nl\h-
rne Patent Fastener,

Slips on easil rips like grim
death, don't the fabrie,
mlvmﬂeﬂ instantly. By mail,

25 cents. Catalogue of other
novelties, free,
ﬁ“ ERICAN RING CO.

ox P, Waterbury, Conn.

W

STANDARD STRAINER CO.,

Dripless Tea and Coffee Strainers.
37-40 MAIDEN LANE,
New York,

Nickel-plated,
25 cents,

AGENTS WANTED.

Always cheaper
in the end than any seeds
that only cost half as much.
Tested, true to name, fresh and
reliable. Always the best. Ask
for Ferry's—take no others.
Write for 1900 Seed Annual.
D. M. FERRY & CO.,
Detrolt, Mich,

MACHINES, Corliss I:.uzimm Bre“e
d Bottlers’ Machinery, 'THE VI [.'l‘u{
}I.I'(r CO., 89 Clinton Street, Milwaukee, Wis.

CE s

TR T T L

L LE —

Send 23 cents for exbaustively written Treatise,
“How to Repair Bicycles.”

s BICYCLE REPAIRERS’ SCREW PLATE

Cut 24 threads 14, 5-16, 3-8, 7-16, 1-2.
cashoffer$2.50, when money accompanies order.

Retails 85.00. Our speclal

THE FRASSE CO.,

38 CORTLAND ST., NEW YORK.

¢/ $1 YEARLY FOR REPAIRS

It has been found
that it costs a tritle
less than 1 per year

to keep our M olat-
ing inew in
repair. T at speaks

sandopmnyy 103 puog

well for their supe-
rior make and dura-

bility, doesn’t it?
There is no more
economical or ser-

vicealble engine
made formines,quar-
ries, docks, etc.
Much cheaper than
steam.__Both friction and gearedholst 6 to 150h.p. Weber Gas &
Gasoline Engine Co., 402 S. W. Boulevard, Kansas City, Mo,

Storage Batteries
= [orrison System, «

— et

Cast Plates. Long Life.
Perforations. High Efficiency.
Applied Paste. Great Capacity.
Infringement. Superiority.

Electric Chemical Formations for all Purposes.
Central Station, Power and Isolated Plants.
Automobile Cells a Specialty.
Send us size of your Containing Cells and Specifications.

§F~ Send for Circular S. A.
HELIOS-UPTON CO.,
Address all communications to

224 Fullerton Avenune, Chicago, 111.

BUILD YOUR OWN ENGINE.
GASTINGS |

EASDLJNE ENGINE S‘\ LAUNI:HI'S
EATALOSUE FOR 4 GTAMS,

REL CH~ENGINE WK5 st

mu

Cylopedia of Resiots, Nobes & Quarie

12,500 RECEIPTS. 708 PAGES.

Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in
Half Morocco, Postpaid.

’]" HIS great
work has now
been on the mar-
ket for nearly
six years, and
thedemandforit
hasbeenso great
that twelve cdi-
tions have been
calledfor,

The work may
be regarded as

the product of
the studies and
practical ex-
pericnce of the
ablest chemists
and workers in
all parts of the
worlds the infor-
mation givenbe-
ing of the high-
est value,arrang-
edand condensed
in concise tferm,
convenient for ready use. Almostevery inquiry
that can be thought of, relating to formul:e used
in the various mnnufacturmg industries, will here
be found answered.

Those who arc eugaged in almost any branch
of industry will find in this book wmuch that
is of practical value in their respective callings.
Those who are in search of independent business
or employment, relating to the home manutacture
of salablé articles, will find in it hundreds of most
excellent suggestions.

MUNN & Co0., PusLisHeRs,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

TO LIGHTEN LABOR

A new invention to save time, labor and expense.
dirt and odors.

cents per day. Can be attached to any gas bracket.

reversed and ready for use on the other or clean side.
in constant use.
tbe market. Price, $3.00 for No. 6 (Household size).

any partot U. 8, onreceipt of price. Moneyrefunded if not satisfactory.
&~ Sendfor free Booklet on Household Specialties.

HOUSEHOLD SPECIALTY MFG. CO.,

43 LEONARD STREET,

Abolishes soot,
No waste fuel - no sweltering over hot stoves.

“PERFECTION” GAS SADIRONS

heat in two minutes, burnbuttwo feet of gasperhour and cost only two
By pressing lever
on front of the iron-as shown in cut—it becomes released and is then

It is the most convenient and economical sadiron on

NEW YORK CITY.

The

It can be kept

Sent prepaid to




MarcH 24, 1900.

Feientific

s ids Direct from the Faclon/ [ S
We sblp every arti-

“ 0" APPROVAL” cle “*On Approval,”’

subject to refurn at our expense if not found posi-
tively the best ever sold at 80 low a price as we name.

PATENT APPLIED FOR,

I 9 This Desk is48 inches long, 30 inches
wide, 48 inches bigh. Ithas a fine quarter-
sawed oak front, closed back, froni base mould, 22
piizeon-holes, 9 file boxes, 2 arm rests, ball beamnq
casters, and 3 commblete letter files. This desk |
has a good polish finish, and from a dealer would 4
cost$28to $35. b
WE PREPAY FREIGHT to all points east
of the Mississippi and north of Sont Carolina. }
(Points beyond on an equal basis.)

Writefor eur Complete Catalogue No. ** S 2.”

The Fred Macey Co., Srand Rapids, Mich

Arwr Makers of Office and Library Furniture. !
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In South Africa a special
corps of corrzspondents and
photographers, headed by
Julian Ralph and Howard
C. Hillegas are working for

COLLIER’S WEEKLY.

COLLIER’S WEEKLY has the largest circula-
tion of any periodical in the world tbat sells
for $3.00 or more per year.
news-stands. 10 cents per <epy. Sample copy

free. Address COLLIER'S WERKLY, 521 West
‘ 13th St., New York City. |

For sale on all

PR|CES5“H$5““ .

SLN:: FIR CATALOGUE TO

SUNART PHOTO C0. notIWERYE'm® R
BUILD

vour OWN MOTOR

Complete Working Druwtnxs nf'i h . Jnoketless Gas—
oline Motor in our EX PLO \E 1OTOR NUM-
BE T2 pages um n.usmsn; otner interesting arti-
cles on Gasoline M fl centa—stamps Or coin.
=TEAM lllILh!t NUMBEIR treats fully of Steam
Automobiles, Price 10 cents—stam m or coin.  Sub-
f months, $L0). Foreign, $3.00.
Subtscribe fora year, roms January Ist, m‘d you will get
both numbers 3"’ Mention this pap
THE HORSELESS AGE, Weekly, Eslabltshed 1896,

160 Nassau Street, New York.

BICYCLE TIRE REPAIRING.—

Mending of SingleTube 'Cires.— A practical articleillus-
trating the method of inserting patches and plugs with
pliers and plugg ers, together with rubber band plugging
and the use of puncture bands., ¢illustrations. Con-
tained in SUPPLEMENT (102, Price 10 cents. For
sale by Munn & Co. and all newsdealers.

STH:

scription $2.00 a year;:

dins, caf-
alig and
prive list
on appli- §
cibion
a

’ gives a continuous flow of pure
water in large or small quantities. The
cylinder is made of Infusorial Earth,
which retains a]lmmutegermsandlmg
rities. Thecylindercanbe easilyreac
and cleaned as often as necessary, and
taken out and boiled for sterilization pur-
poses Rapid filtration and the purest of
water guur:mtn,ul
BERKEFEL li FILTER €O, 2 Cedar 8t., New York.

.
AT

p

WILL POWER
NERVE FORCE

STAMINA
CALL IT WHAT YOU WILL

is the intangible. power that controls human destiny. It is
the key to all business and social success. 1f you come in
contact with people, you ‘cannot afford to he without this
knowledge. Tt will nge you ap inestimable’advantage over
others. %Ve guarantee it, or forfeit §1,000in gold.

By our new system you can learn in a few days at your
own home. @ur beautifully illustrated free treatise tells you
all about it. TDustinguished clergymen, Physicians and pub]u,
men all over the countryarestudying this wonderful science,
and achieving increased success, Following are the namnes
and addresses of a few highly successful graduates of our In-
stitute—space does not permit mentioning more:—

RRv, PAuL WELLER, box 200, Gorman, N.Y.; G.S. Liv-
coun, No. 101 Crutchfield Street, Dallus, Texas i Mre< KATH-
ERINE_ MEBSSENGER, No. T4 \Veﬂm Main Street, Corry, Pa,;
Rev. J. C. Quiny, D.D., Ph.D., Winn, Me.

We have thousands of ]euerx ot highest recommendation,
many of whick are published in our tree baok. Do not send
money, the book is free. A pestalcard will bring it. Address

NEW YORK INSTITUTE OF SCIENCE,
DEPT. M.R.10, ROCHESTER, N.Y.

THE"

Tbreshing machine blower, J. D. Diller......... .. 645311
fbreshing machine brace, W. Heidecker.......... 645,

The. See umlwayne
Tire, cushion. S.3. Miller...................ooooiaa. 645,481
’l‘1re puneumatic. H. Buchigna o Ma,347
Tire tightener, ¥. M. Marney 645,367
Tire, wheel, W. Corliss 645,310
'l‘lres. wold for vulcanizing, k. H. Bolte. 645,452
7T'ires, repair plug f ic

ter. 645,502

'1‘0hacco
Trace lock, Kir kscey & Bow
Truck gage, J. 1). Gree
Traction wheel for agricultur.
. kand.
'l‘ramway, cable, W. Dusedau.........
Trap. See Steam trap.
Treadle. N. Du Brul
Tree protector, W. Wat
Trimiuing making machine,
Trolley, T. Dennis.....
Trolley bead, E. J, Rauch ..

645,522

. 645,42

: “a 181;

Prough. See Watering trougn,

Truck, collapsible. Green & Killiott................. 645,524
Trunk tixture, D. Goldsmith. ..... 645,170
645,059

T'russ, hernial, H. Becker...... e NP —
Tub. See Batb tub.

‘I'ube. See Collapsible tube.

d'ube joint. W, Hillgefin_ ... .......foeeiiinn...
Tubing, wire conduit, C. I). Richmondt
Type seuma machine, P. H. Mc(zrath
Valve, \V. B. M. Bashline

Valve, b F. Field
Valve, automatic stop. Mayer & Hubner..
Valve gear for explosive motors, H. P. Maxu:n

Crall L T e rle oL P oo o
Valve, steam engine. A, Tandler..
Valve. throttle, Goodell & J.obez.
Vanner, H. '1. Benson
Varnish for drawings, fixative, Chialiva & Du-
Vehlcle bcdy hanger, H. C. Martell
Vehicle, motor, H. btommel
Vehicle, motor. W. O. Worth.........
Vehicle reacb coupling. l) J Marston.
Vehicle seat. supplemental, N. Marsh.
Vebicle wbee) brake, G. N. Windle..
Yelocipede, T'. Tolson..... ... ........
Velocipede, railway, J. . Matthews.
Wagon attachment, H. M. Ke]]y
Wagon box, T\ Forstne
Wagon Jack self locking,
Wagon, speed, B. S. Morden. .
Walls, apparatus ‘for making p!

J. McNTER.. . oot - g -
Warping machin Slmgland & Ku
Washer. See Bottle washer.

Wasbing machine, Dodge & Zuill..............
Wasbing machine, A. J. Smith....
Wasbing machine, J.
Water closets or urmals silent flushing appa:
tus fer, J. Challender
W ater, punfymg, A. Schantz..
Water tank mold, D. E. Forker.
W ater tower, portable, H H. Gorter.
Water wheel. 8. J. Tutthill

" 645.203
64:1 190

Watering trougb. G. H. Mott b
Water rl;)()ﬂng compo-board, means for, Sprmger
obnson
Weldiug, electric. Brown & Mor
Wheel. See Car wheel. Water wheel
Window, M. Haberle
Window fastener, A. T. B. Markham .
Window fastener. storm. J. H. Pease..
Window, reversible, H. K Wmtner
Wine press. W. H. Homwel.......
Wireworking tosd, B.
Woodworking machine, L.

Woven fabric. M. R. Hartz 645 318

Wrench. See Nut wrench. Ratchet wrench.
Traction wrench.

Wrench. C. C. English . 845.074

Zinc reducing apparatus, C. W. Miles . 645,179

DESIGNS.

Belt body. J. Livingston
Belt body;portion. I.. Sanders.
Bracket, wall. B. Cliff.............
Carpet stretching plate. R. J. & F. Wright.
CarP(et tacking device stretcher plate,
Drawmg roll clearer, W E Keach.
Flagstaff socket. V. Hart........
FKlower. artificial, .. P Weher
Goffering tool, L. P. Weber. ......
Grain drill pomt or shovel, H. Funk.
Horseshoe calk, W. E. Cottrell...
Horseshoe pad. J. Kronenber
Hose reel bracket, K. Cl
Hose reel end disk,
Rnife, fish cleaning, W. J. lrwin.
Knife, orange, M. E. Bailey.........
Picture exhibiting cabinet, L. Canda.
Scale frame, J. Jungwirth.............
Shafting hanger trame. A. P. Sloan, Jr
Silversmiths’ stock, S. Leavenworth.
Spoon, W. T. Cogblan..
‘Iire, rubber. S. 8. Miller,

s G0 $2C0o

COCO0 B Lo OO GO

Velocipede crank arm. A. M. Pri ,348
Velocipede crank armand sprocket wheelflange,

M. Pri 32.349
Wa'tch plate, W C. Ball . 330
TRADE MARKS.

Bagsand twine with which to sew same, Fulton
Bag and Cotton Mills 34,314
Cotton fabrics. Siemssen & Company 34.312
Cream for toilet use, M. M. Dietrichson. 34.315
Cure for rupture, W. S.'Rice . 34,31
Embroidery materials, certain named, H. B. Phll-
34,308
34,313
Gas mantles, incandescent, Con:
descent Light Company. . 34334
Liquers. certain na med malt, 34.321

Lotion, T.ecaron & FilS.......oviiiiieiiiiraiannne nn. 34,317
Medicine for certain named purposes, Firm of E.
Merck 34,318
Ointments and lotions. B. Goldstein .. 34.316
Remedy for botte, colic, and ]ock_\aw 4.320
Sirupand sugar, Abram Lyle & Son: 34,
34325

on

Tin_and terne plate, Southern Rm]way Supply
COMPATIE.. - oo o - - - - elelelolelalolelels] s ogpilols alseie ==

'l‘oo]s cerlam named, Armstrong Brothers 'lool

LABELS.
‘* Agate Nickel Steel Ware,” for sgate nickel steel
ware Lalance & Grosjean Manufacturing Com- N
“ Boeohams Cough Sifup. for a medicine, 4. H.
Wil coX s Mo orrae - « foi- -ERrai)elee)- = - SHEE - - = = = 4j5/s 1 406
* Blossom Nectar Honey.” for honey, W. A. Sel-
SN s . R T it . e, RN . 7,401
** Escapernong,” for wine in bottles, P. Garrett.... 7,400

" l«ermented Milk Food,” for a food, M. L. Arake-

.............................................. 7404

d szhr s Fine Perfumes.” for perfumery. Knight

Manufacturing Company.......c..eeeeenieneinnn.s 7,397
“ I.eathenne » for a leather preserver, W. E. & J ol
. Pans lce Creaix']:""fé}'iéé' 'c}'éai;x.z: .J“E'c'o'r'xb.ﬁidi)'(;ﬁ. 7‘403
« pyreWhite ‘Clover Extracted Honey,” for

honey, W. A. SefSer.........cceeuuiiiiiiiss oo 7402
* Reinola.” tor cigars, Upmann & Wilco 7.399
‘ Rose and Cucumber Jelly,” for a lotmn. Charles

Wrigbt Company . 740
* T'riplets.” for cizars, Orr, Hume & Company 3¢
‘ Veribest,” for flour, Whiteman & Patterson...... 7,405

PRINTS.

* Order Genuine Machetes of Collins & Company.
The Best Are the Cheapest.”” for machetes, Col-
1in8 COMPANY . tuuetnitnieiaas carrananarsasenasananen 211

A printed copy of the specification and drawing of
any patent in the foregoing list. or any patent in print
issued since 1853. will be furnished from this office for
10 cents. In ordering pleasestate the name ani number
of the patent desired. and remit to Munn & Co.. 361
Broadway. New York. Special rates will be given where
a largenumber of copes are desired ar, one time.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore
gaing list.provided they are simple. at a cost of $40 each.
If comphcated the cost will be a little rore. For full
instructions address Munn & to., 361 Broadway, New
York. Otherforeign patents may also be obtained.

American,

1 Rice

Mil
(

e Cvpewriteféxcbange

1% Barclay St.. NEW YORK
124 LaSalleSt., CHICAGO
38 Bromfield St., BOSTON
817 Wyandoite St..

KANSAS CITY MO.
209 North 9th St,

Louts, mo.
432 Dlamon St
A PITTSBURGH PA.
3 West Baltimore St.,
BALTIMORE, MD.
636 California St.,
SaN FIRANCISCO. CAL.
We will save you from 10
to 50% ou Typewriters of all makes. Semi for Catalogue.

shies .

(Cover drawn back showing Air Sack and method of inflation)

For CAMP, VACHT, HOSPITAL and HOME.
Also AIR CUSHIONS adapted for all uses.
Send for Catalogue.

MECHANICAL FABRIC CO., Providence, R. L.

Perfectlon Electric Alarm Clock.

A great improvement ov€r the
ordinary alarm clock. Rings un-
til youget up and stop it. 3-inch
silver-toned bell. Baitery lasts
12 to 18 months. Highly orna-
mental and effective. & Send
_ Jor Circular and Price List S. A.
THE ). JONES & SON CO.

64 Cortlandt birael New York.

MORAN FLEXIBLE JOINT

team, Air or Liquids,
Made m al] sizes to stand any desired
pressure.
Moran Flexible Steam Joint Co., Inc'd
147 "I'hird Street, LOUISVILLE. Ky.

I DEAL Steam Gooker

FCooke s whole 1aeal over one burner, on

)

3 gasoline, oil, gas, or commnon cook stove.

=4 Reduces Fuel Bills One-half
=

Makes tough ments tender.
Prevents steam acd odors, Whistle

blows when cooker needs more water.
Maner Sets, Bleyeles, Watehes, and
i other Valunble Premiums given with
order for Cookers,
eatalogue. We
TOLEDO €

Send for [llustrated
pay express. Agents Wanted.
KER 0., Bax 71, Toledo, 0,

50 YEARS’
EXPERIENCE

TrADE MARKS
DESIGNS
COPYRIGHTS &C.
Anyone sending a sketch and descriptien. may
quickly ascertain our opinion tfree whether an
invention s probably patentable. Communica-
tions strictly contidential. Handbook on Patents

sent free. Oldest agency for secmring patents.
Patents taken throuzh Munn & Co. receive
specialnotice, without cbarge. in the

Scientific American,

A handsomely illustrated weekly. larcest cir-
culation of any scientitic journal. 'lerms. & a
year; four months, §1. Sold by aill newsdealers.

MUNN & Co. 361 sroacway. New York

Branch Office. 625 F St.. Washington, D.C.

Brass Band

Instruments, Drums, Uniform;
& Bupp.ies. Write for catalog,
illustrations, FREE; it gives in-
formation for musiciansand new

bands. LYON & HEALY,
88 Adama St., CHICAGY.

GAS LIGHT I5¢c A MONTH.

Any Where, 100 Candle Power and
A DAY SURE Above
TO expenses and a steady job
1 to goodagents selling our
Gasoline Lamp. Needed everywhere.
BRILLIANT GAS LAMP C0., 42 StateSt., Chicago.
CALCIUM CARBIDE E3%%,
COMP’Y

35 NASSAU STREET, NEW YORK.
(A B C Code.) Cable Address: BRYAXE, NEW YORK.

17 cosT us §4.000 $:15¢

We have spent $4,000 on our new book,
“How to Make llnney with Poultry and
Incabuiors. ** Ittelisitall. Leadingpoultry
men have written special artioles for it. 192
8x11 tn. [Mlustrated. 1'n 25 good as

—and {t’s the best. Out hatch an
machine, ldmvmllnr(—ru. Send 15 cts.
Ve (0 stamps for §4.000 book ?‘;‘%R B
Addmwutoma. CYPHERSINCUB .
Baetot, Mass, Wayland, N. ¥.  Chlcago, IIL

7310 First Premiums

Awarded to the PRAIRIE STATE
INCUBATOR, Guaranteed to operste
in any climate. Send fer catalogue.

PHAIRIE STATRINCUBATOK (0. lUsmer City, Pa,

Fon SALE—nt Low Price—the following lic.
of Machinery—uged but. sbort time.

3 Baker Bros. Geared Drill Presses (joined). 2 3-Spindle
Barnes Drill Presses. 2 Warner & S vasey Turret Lathes.
19.16 in. hole through spindle. 2 Warner & Swasey "l'us-
ret Lathes, 2 3-16 in. hole through spindle. 1 12-in. Swine
Pratt & Whitney Speed Lathe. 1 Swnall Protiling Ma-
chine- Garvin Machine Co. 13preck:; Milling Machine
Garvin Machine Co. 1 10-in. Swing Diamond Mnchive
Co. Speed Lathe. 1 14-in. Swing Diamond Machine (o.
S%ved Latbe. 2 Pratt& Whitney Wheel T'rueing ‘l'ables.
heel Lacing Tables. 2 Wheel TrueingStands 1 Rim
Drilling Machine. 1Pratt & Whitney Frame Drilling
Machine. 1 Fox Macbine Co. Tube Cutter. 1 ifox Ma-
chine Co. Rim Washer Press. 2 Diamond Machine Co.
Belt Strapping Machines. 2 No.3 Diamond Machine Co.
Buffine Machine. 2 No.2 Diainond Machine Co. Buffing

Machines. 1 No.5 Emery Wheel Grinder (double). 1
No.3 Emery Wheel Grinder. 3 Gas Brazing Stands—
complete. 1Tube B Furnace.

razin
DUEBER WATCH CAgE MFG. CCI CANTON, 0I'10.
“ Dies & Diemaking,” £1, post paid. J. L.
LuC A » Bridgeport, Ct. Sq.ml for index sheet.
@ Send for Circuluraﬂ P

TURBINE -prmuh%lgl. Ohio, f‘ S, %.

THE MOST SIMPLE and ruI]anL- umuillln. engines
on the market. Automobile, Marine, Sratlonary. Write
fur |..urti:<ul|lr‘-1 Minnus M_nl or “’urka, Mianns, Conn.

"1'_1_11-: RANSOM
Gas made frmu G

CHIN
MACHINE CO., 71 BE. Wate

WANTE some one to manufacture, foran interest

a4 valuable cooking utensil. Patented in

Imt.ecl States and Canuda. Address, MISS JENNIE
B. MORGAN, Colorudo Springs, Colorado.

EL ﬁg“a\} WTRANYEIER, I3 TN

-
FYPE WHEELS. mﬂonnn

NOVELTIES & £TC. T STLHGL WORKS 00 NASSAY BT 'ﬁ
MUDEL & EXPERIMENTAL WORK.
Inventions developed. Special Machmery

E. V. Baillard, 106 Liberty St.. New York.

‘ INVENTIONS FERFECTED.

Accurate Mode! and Tool Work.  Write for Circular.
‘ PARSELL & WEED, 129-131 'Nest 3lst St., New York.

Make Models of Any llarlnuz to Order.

++: CORK SHAVINCS....

€. gEERXOLD isgﬁ’n, Portugal.

EASE PAYS EXPENSES and

per month. Steady position ; self-sel-
ler; no experience needed.Send 2c for contract.
P

EASE MFa. Co., Cincinnati,O.. Dept. 10

AGIC LANTERNS, SLIDES, FILMS,
and MOVING PICTURE MACHINES.

0F~ Whrite f or our great Bargaim List.
WXLLIAMS. BROWN & EARLE, I)ept C, Philadelphia, Pa.
P‘PE" FREE if you willsend names
of bboy friends over 12yearsof
age we will send you the Star for 3months

free. Greatest boys' paper published. Address with
stamp, THE STAR, Dept. 84, OAK PARK, ILLS.

Capital furmsbed to patent invention for interest m
same. Want inexpensivearticlethat may be used as ad-
vertising device. Must be exceptionally bright and
clever. Give full particulars. Address, Advertiser,

Box 773, New York.

1900 BIGYGLE FREE

ordistributing 1080 catalo
.upnl wanted in each town. lee reremnm
" and send for catalogues. Eoclose stamp.

=4 MEAD CYCLE CO. Dept. 2 x, £hicago
BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1°23¢
Price 10 cents. For sale by Munn & Co. and all newe.

; dealers. Send for18% catalogue.
Sendus youradarer~
andwewillsaowyou
a ay ur how to make $3 aday
absolutely sure; we
furnish the work and teach you free; you worl

n
thelocality where you live. Send us your address and we wili
explain the business fully; remember we guarantee a clear pro-
fit of #3 for every day’s work, absolutely sure, write at once.

BOYAL MANUFACTURING CO.. Box '8 1. DETROIT. MICH.
YOU MAKE BIG MONEY Kot $hitie i

Motion Pictures, the new Grapho-Ampliphone Talking
and Musical Combination and Panoramic Stereoptlcon
Views to per week without previous experience.
Only a little money needed to start with, and any man
can operate our outfits successfully. Write for catalog.
Entertainment Supply Co., 56 & b8 Fifth Av,, Chicago.

5 L.HOLDEN
11336 BE)\CHS[ PHILADELPHIA PA.

OLE fMANUFACTURER |CE MACH | N S
E PAGE SCIENTIFIC AMERICAN SEPT. 2. 1389,
The Secco Film Co. are pre-

SEE FIRST
FILM GARRIE « pared to lmediately negotiate

for the purchase of the rights of a suitable carrier for
their Secco F'ilms. Informatien may be obtained on
applying to the Manager Secco Films (Britishand Colon-
ial), Ltd., 39 Lombard Street, er(lon England.

R

Experienced Draughtsmen wanted on mill machinery
and machine tools. Permanent employment assured to
rapid and accurate draughtsmen, ethlebem Steel Co.,
So. Betbiehem, Pa.

WANTED.— A first-gclngs Metal Pattern Maker. One
who has had exper)ence on Valves. None but experts
need apply. H. E. M., Box 773, New Yerk.

98“?' YOU CAN AFFORD IT
BUY THE REST!
EAGLE WaTtcH
Ro. B, 14-k.,Gold filled,
doublehunting case, Am-
tican stem wind and
srt. Fullj ewelled. Sent

Y C.0.D.fr$4.98
with privilege o fexamina-
& tion before paying;ifnot satisfed,
orderexpressagenttoreturn it. Giv:
correctaddress nearest express of-
fice. Mentionladies’ orgents’ size.

RAGLE WATCH CO., Dept. €, 66Maiden Lane,New York City.

ICKERMAN’S

URABLE

15.20 E, YanBuren §t.,

ARE GUARANTEED

This desk of handsomely fizured guartered oak
or 11ulhumu miuhogany; polish
I‘nals double top and writing
lnln[z document boxes and letler files -tnnnner}
cﬂmplurlmr.-m covered by curtain.

Depth34in.: Heightilin, Price, §33 Sh |
onapproval freight prﬂuaid east of the Missjs. n
sippl with reduetion beyond. Our handsome cata-
logue No. 38 showing the ereatest desk values ever £}
offered sent free, Address either -
AMERICAN DESK Cﬂ“PAh‘I’.

"hirago.
me

nish; raised
bed. Till work con-
Length 50in.;
. Shippe

AMERICAN STORE STO'DL co.

Howard & Croshy 51, New York,
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