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SUBJECT LIST OF WORKS ON PHOTOG
RAPHY AND THE ALLIED ARTS AND 
SCIENCES IN THE LIBRARY OF THE 
PATENT OFFICE. London : Patent 
Office Library Series, No.2. Bihlio
graphical Series, No. 1. 1900. l8mo. 
Pp. 62. Price 20 cents. 

A most valuable little book worthy of a considerable 
sale, the arrangement is admirable. 

THE AMATEUR'S PRACTICAL GARDEN 
BOOK. By C. E. Hun n and L. H, 
Bailey. New York: The Macmi llan 
Company. London : Macmillan & 
Company, Limited. 1900. Pp. 250. 
Price $1. 

A vol nme of the" Garden Craft Series." It is a capi
ta! book filled with exactly tbe' information one is always 
wantlng to know, and it will give valuable points even on 
such �ubjects as watering plants. Both fruit and fiowers 
are considered. 

MODERN HOUSE PLANS FOR EVERY
BODY. For Village and Country Rf'si
dences, costing from $250 to '$8,000, 
inclu ding full descriptions and esti
mates in detail of materials, labor, 
cost. and many practical suggestions. 
By S. B. Reed, architect. New York: 
Orange Judd Company. 1900. Illus
trated, l2mo. Pp. 243. Price $1. 

To builders tbis work will be valuable as a handlxlok 
of reference, and to those who intend to build a home it 
will prove useful. 

THE GAS ENGINE HANDBOOK. A 
Manual of U!-eful Information for the 
Desig ner and EHgineer. By E. W. 
Roberts, M. E. Cindnnati, Ohio: 
Tbe Gas Engine Publ ishing Com
pany. 1900. 18mo. Pp. 220. 

The book deals with American practice and is fiUed 
witb valuable formulas and methods of determining me
chanisms and propositi{)ns. It will prove of value to 
those who may have otber books on the subject. 

FIELD TESTING FOR GOLD AND SILVER. 
A Prac tical Manual f or Prospect ors 
and Miners. By W. Hamilton Mer
ritt, F.G.S. L oudon: Crosby Lock
wood & So n. New York: D. Van 
Nostrand C ompany. 1900. 18mo . 
Pp. 144. Price $1.50. 

The more intelllgent is tbe prospector in his line of 
work tbe greater chance of SIlccess he wlll have. Tbere 
is no business where exact science is of more value. 
Much of the literature upon tbe subject is worthless, but 
tbe present handy volume is one we cau commend. 

MODERN COMPOUNDING AND RECTIFY
ING. By Charles Norton . Chicago: 
Foote & Sololl1on. 1900. 18m o . 
Pp. 89. P rice $2.50 

Tbere are many secreta In the distlller's bnsiness 
and many of them are given away in this book, which 
contains many practical formulas for producing all kinds 
or cordials, etc. It also deals with the blending and 
inrltating of various liquors. 

AN ELEMENTARY PHYSICS FOR SEC
ONDARY SCHOOLS. By Charles Bur
ton T h wing. ,Ph.D .. (Bonn). Boston: 
BenjalllJn R San bo rn & Company. 
19UO. Pp. 3il. 

Prof. Thwing has prepared a text-book which occu
pies a unlque position. It is not too elementary, nor is 
it too advanced for the usual secondary school. The 
author tells ns in his preface that he has endeavored to 
do away witb those '"limitations under which teachers 
work, both as to specific preparation for the work of 
teaching physics and still more as to material equip, 
ment." How well he has succeeded can be determined 
only by those who bave practir.ally used his work in the 
class,room. From the scientific ptandpoint, at least, the 
book certainly leaves nothing to be desired. 

DYNAMOMETERS AND THl<; MEASURE
MENT OF POWER. By John J. Fla
ther, Ph. B., M. M. E. S'"con d Edit.ion. 
Revised and Enlarged. New York: 
John Wiley & Sons. London: Chap
man & Hall, Limited. 1900. Pp.394. 
12mo. Price $3. 

The author bas presented in convenient form for the 
use of technical students and engineers a description of 
the construction and principle. of action of the various 
types of dynamometer employed in the measurement of 
power. 

THE WHY OF GRAVITY. By J. A. Allen. 
Alwiugt on , Kingston, Canada. 1900. 
Pp.34. 

Mr. Allen's little treatise, running, as he himself ad, 
mits, .. couuter to all ordinary habits of thought," will 
probably not meet with the approval of scientists. But 
nevertbele"s it deserves attention for its straightforward
ness and itsradical independence of thought. 

Marine Iron Works. ()hicago. Catalogue free. 
For hoisting enJ:ines. J. S. Mundy, Newark. N. J. 

u U. 8." Metal POlish. India.na.polis. Samples free. 
Yankee Notions. Waterbury Hutton Co .• Waterb'y. Ct. 
Write Baker Mfg. Co., Racine. Wis., about pnshing 

any new article. Facilities excellent. 
Wanted-To buy article everybody uses. Must be 

good seller andretailfL "X." Box 7 73. New York. 
Most durable, convenient Metal Work.ers' Crayon is 

made by D. M. Steward Mfg. Co., Chattanooga. 'reml. 
Special and Automatic Machines built to drawings on 

contract. The Garvin Machine Co .• 141 Varick St .• N. Y. 
The celebrated" Hornsby-Akroyd" Patent Safety 011 

illngine is built by the De La Vergne Refrlgerating Ma· 
chine COmpany. Foot of East 138th Street. New York. 

Tbe best book for electriCIans and beginners in elec
tricity is H Experimental Science," by Gao. M. Hopkins. 
By mail. ". Munn & Co., publishers. 361 Broadway. N. Y. 

or Send for new and complete catalogue' of Scient.IDc 
and other Books for sale by Munn & Co .• 381 Broadway, 
New York. Itree on apvlication. 

HINTS TO CORRESPONDENTS. 
NalDes and Address mu.taccompanyali lette ... 

or no attention will be paid thereto. This is for our 
information and not for publication. 

Het'eren"e.. to former articles or answerS should 
e;ive date of papsr and page or number of question. 

Inquiries not answered in reasonable time.should 
be repsated; corres{,ondents will bear in mind that 
some answers reqlllre not a httle research. and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyer .. wishinl( to purcha"" any article not advertiBl;d 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Writte n  InforlDatlon on matters of 
pe1'llonal ratber tban general interest cannot be 
expectEd without remuneration. 

SclentUic AlDerlcan SUPl'lelDents referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(7951) DeF. H: asks: 1. Can a jar filled 
with water and covered on the outside with tin foil and 
having a large wire nail passed through the cork, be 
used in place of a Leyden jar � A. Yes. but not an effi
cient one. The leakage is too great, due to the moisture 
on the glass. This was the first form of Leyden jar 
ever used. It is described in many text-books and his
tories of electricity. 2. What per cent of the power of a 
steam engine would a hilt air engine develop, both usil'g 
the same amount of heat Y A. With the same amount of 
fuel hot air en;;nes develop from two to three times the 
power of steam engiues for very small sizes. Large hot air 
engines have been round Impracticable 3. What are the 
principal parts of the simplest toy hot air engine' A. 
The small toyhot air engine was iJlustrated and descrihed 
in SCIENTIFIC AMERICAN, No. 20, vol. 76,10 cents by 
mail. 4. What would be the voltage and internal resist
ance of a cell containing a solution of bichromate of 
potash and bisulpbate of mercury' Two platss are sus
pended in thls solution, one.half of an inch apart, one is 
zinc and one carbon ; botb are 6 inches long, 1M inches 
wide and 14 inch thick. They are let into tbe solution to 
a depth of 5 inches. A. A bichromate cell has 118 volts. 
Its internal resistance is at tbe most a fraction of an 
ohm. '!'his varies with the strength of solution and 
changes as tbe solution becomes exhausted. The bisul
phate of mercury is used to amalgamate the zincs and 
does not affect the action of tbe cell directly. 

(7952) W. T. C. writes: 1. I have a 75-
watts dynamo and wish to run it with storage batteries; 
how many will it take' A. To rnn your dynamo as a 
motor with a storage battery, you will require half as 
many cells as t.he voltage of the current. 2. Which is 
the best adapted for the purpose? A. ]'or so small a 
machine you cau use any stotall:e battery. Several good 
onep have been advertised in our columns. 3. Can I 
charge tbe same with the dynamo when belted to a 
power, and how long would it take? The dynamo is 
series wound. A. The little machine will charge the 
cells by allowing 2� volts to a cell in charging. We do 
not know h()w long it will take. 

(7953 ) W. G. asks: 1. Can the static 
mOM,s described in the SCIENTIFIC AMERWAN of Feb
ruary 25. 1899, and August 11, 1900, be used with an in
duction coil? A. We think they may be. Try it and 
see. That is quicker than writing about it. 2. Ia the 
voltmeter and ammeter doscribed in SUPPLEMENT, No. 
1215, to be used with alternating current' A No. 3. 
In the description of the hlgh frequency transformer in 
SUPPLEMENT, No.IOS7, where it says the primarycon
Biota of 14 turns of 4 does it mean that there are four 
coils side by side with 14 turns each! Is it connected as 
shown in the dra�ing submitted! A. It will work if 
wound as you· show in your diagram. But we should 
take the four wires and wind them side by side, turn for 
turn. Then wind the twine for separating the wires of 
different potential between the turns. 

(7954) J. G. W. H. asks: Please state 
the theory and principles by which the electrical rE-

RESULTS OF RUN, RIVER, AND Ev AP- ceiver of a radiophone is governed' Also please tell me 
ORATIDN OBSERVATIONS MADE I N  whether ultra violet rays when thrown on two metallic 
NEW ROUTH WALES DURING 1898. joints or break in a circnlt will close the circuit. A. 
With Maps and Diagra.ms. By H. 'rhe radiophone, called formerly the photophone, de
C. Rus�ell, Government Astronomer. pendsfor its action upon the change in resistance of a 
1900. PII blished by authority of Her cell of selenium under the achon of heat or Ii)!ht. The 
Majf'sty's Government in New South theory of this action is not funy established. It appears 
Wales. Octavo. Pp. 235. that the action of a candle fiame upon selenium causes 

. ItS electrical resistance to drop to about one-fifth its 
UNIVERSALGELD. Au f Grundlage des former value. We do not know what relation ultra violet 

metris�hen Gewichtes und des Mo- rays bave to this effect. Lord Rayleigh has held that 
nometallismns. vorzllgli"h der Silber there is no reason to reject the theory that the effeilt is 
wahrnng. Einf' zwanglose PJal1derie 

I 
due to unequal heating of the selenium strips. The first 

von Karl Pamper\. 1900. R ackerl- photophone was invented by Prof. Graham Bell. IIIus
berghei Graz (Oesterreich). Author's trated articles on this subjectare to be found in tbe SCI. 
Edition. ENTIFIO AMERICAN SUPPLEMENT, Nos. 270,271,281,283, 

ten cents p.ach. Ganot's .. Physics," last edition, price 
SIl, treats tbis subject quite fnlly. 

(7955) C. A. P. asks: What I want to 
know is thls: What effect has the electro-magnet on tbe 
electric arc to cause it to be extinguished in the controller 
and to be deftected in the arc welding system f A. The 
action in these instances.!s the same as if the electric cur
rent were fiowlng through a wire and the wire was free 
to tum aronnd the electro-magnet. It wonJd move, 
being attracted or repelled according to the direction of 
the current. In tbis case the current fiowing through 
the arc is repelled tlll it breaks and ceases to fiow, if the 
magnet is strong; or blows the arc out into a long tongue 
of fiame, if the magnet is weaker. 

(7956) H. H. asks : Would y ou be so 
kind as to let me know wbat is the tronble with a dynamo 
I made like one described iu SUPPLEMENT, No. 844. I 
made armature according to directio�s only I put 24 seq. 
in commutator and used slightly higher fields with 13 
layers No. 24. It wlll Only redden one 16 candle 52 volt 
lamp, at 2,500 revolutions. I have tested for short circuits, 
etc., but find it O. K. Please give me some infOlmation. 
A. Both of tbe changes you have made In the design of 
the dynamo cut down the output of the machine. We pre
sume you have all tbe enrrent it will give. The only in_ 
formation we can give is what you have already found 
out, that lt is hetter to take a design well wrought out, 
and follow it without alteration than to alter that design, 
and find an Inferior result. Ou r advice to all Inquirers is 
not to attempt to design a dynamo unless after a thorough 
course of instructton in that line of work. 

(7957) C. W. N. writes : I noticed in your 
issue of July 2S, under Notes and Queries (7924), E. R. 
asb: Is the gal(e of iron and steel wire the same as 
copper' Your answer is, yes. Kindly pernrlt me to 
correct you as to this impression. Iron aud steel wire 
are gaged by the Wasbburn & Moen gage. Copper wire, 
a. nsed for electrical purposes, is gaged by the Brown & 
Sharpe gage. A very small proportion of copper wire, 
known as copper lIlllrket wire, is gaged by the Stubbs 
gage. A. When we answered the inquiry as to wire 
gages, we were aware tbat there are numerous gal(es in 
use by manufacturers for their products. We are not 
aware that these gages are limited to special metals. 
There are many more of these than you mention. It is 
an nnfortunate state of affairs that it should be so. 
There ought to be but one gage for all purpnses, and not 
a Washburn & Moen gage, a Trenton gage, an Edison 
gage, a Brown & Sharps gage, a music wire gage, a twist 
drill gage, etc. If a congress could be assembled to 
unify practire in this direction, it would he worth all it 
would cost. 

TO INVENTORS. 
An experience of over tlfty years, and the prepara

tion of more than one hundred thousand applications 
for patents at bomeand abroad, enable us to understand 
the laws and practice on both continents, and to posses8 
unequaled facihties for procurIng patents everywhere. 
A synopsis of the patent la.ws of the United States and 
all foreign countries may be had on application, and per-
80ns contemplating the securing -of patents. either at 
home or abroad, are invited to write to' this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO .• office SIJIFlNTIFIC AMERICAN, 
381 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

AUGUST 28, 1900, 
AND BACH BBARINO THAT DATB. 

[See note at end of Jist abOut copies of the8e patentB.] 

Acid and makill� same, urea derivative of 
amidonapthol sulfonic. Israel & Kothe....... 656.646 

!�b�g��r���g�:�.1iu�!:'.�.����.��::: :.:::: ::::::: :1;�t 
Air or "as enuine. R. H. Little ................. .... 656.823 
Apparatus for removing material from below the 

surface. H. F. Munn ............................. 656.9 9 4 
Automobiles. multiple motor system for. J. Trier 607.016 
Awning. ll. Salquist ............... ................... 65t'.073 
Back pedalin" brake. W. E. Henry ................. 657.788 
Badge. B. HarriS .. ....................... ... ....... 656,9 7 0 
Bag. See Water bag. 
Balin" press. U. Dod"e ............................... 656.7 6 7 
Balin" press. J. Kerns ................................ 656.UH3 
Band or cord tie. E. C. Burnett ..................... 656.9a7 
BaskeL, fisherman's froa'. B. li". McCurdy .... ... ... 656,6.15 
Bat!:�.e�. C:�t¥���i�i�.��. ��� .. �?����� .. ���. ����� 656.882 
Battery hox. L W. Pullell ........................... 656.700 
!led, folding. L. B. Jeft'cott .......... ............... 656.980 
Bell. alarm. E. A. Newhall. ......................... 656 .85 1 
Bell. Signal. C. J. E. Fleck ............................ 656.788 Belt and apron and carryin� shaft for same, end-

less feed. L. Holland-I.etz ....................... 656.6H 
Belt. apparel. M. Scbeuer ............................ 656.66 6 
BeLt. apparel. A. W,gbard ............... ........... 656.918 
Belt or strap fastener. driving. F. E. Whitham ... 656.757 
Bicycle attachment for leading bicycles, McDon-

ald & Davis.... . ................................ 656.998 
Bicycle frame. F. A. Wilmot.. ...................... 656.785 
Bicycle handle bar pillar. J. S. Dikeman ........... 656.�iiO 
Bicycle hub and axle, }('. Schmitz ................... fl56.005 
Billiard cue fastener, W. Hess ...................... 006,973 
Bismuth from ores containin� bismuth oxids, 

etc., extractinll', J. Ranald ............... . ... , ... 657,O:� 
Blackboards, etc., cO'mpO'sitiO'n O'f matter for. 1 .. . 

O'Brien ..... ...................... ................ 1\,>7.0 01 
Blast and cupola furnace. A. Reynolds ....... ..... ti57.0:11 
Blind fast"ner. 8. A. Lewis ...................... .... 650.847 
Boiler cleaner, P. A. DouJ,lhty ...................... 656.953 Book. account. J. H. Rand ................... : ...... 65(;.6 62 
Bottle fastener. elastic milk, J. B. Kimber ........ 656.8n4 
Bottle. non-reDllable. A. Sommerfeld .............. 656.671 
Hottle stopper. N. G. Baldwin ....... ............... 656.889 
Bottle stopper. C. Marchand ............... ......... 656.H98 
Bottle stopper. mucilage. C. W. Blagg ........... . 657.051 
Bottles, Hasks, etc .• manufacturing, C. Boucher, 

Aine ........................................ ........ 656.8 7 6  
Box. See Hat box. Miter box. Paper box. 
Bra
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Branding composition. H. Gibson (reissue)........ 11,84 9 
��f��n�l�.1���};�\irl� .. �·. �: ���.�����.�� ::::::: �:� 
Brick machine. re-press, C. Chambers, Jr ......... 656.880 
Brick machine, re-press, Chambers & King ........ 65 6.879 
Brick machine. re-press. H. K. King ............... 656,896 
Brick press, Simpson & Redfield .................... 656.733 
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Broom. street .• J. Wolf ............................... 1i56.t\86 
Bucket or pail closure. D. E. & P. B. M. Trainer .. 657.045 
Bucket. scooP . G. C. Lutber ......................... 656.987 
Bllckle. combjnation pulley and sash, J. Brower .. ti56,U:U 
Buildinl!'. C. F'. W. Doehrin" ........................ 656,951 
Bulkhead doors, apparatus for operating. W. B. 

Cowles .... ........ .. ............................ 656.lM7 
Bun�. barrel, H. Strothenke ........................ 656,734 
Burner. See Cactus burner. 
Butter. etc .. machine for printinll', A. C. Doda-e .. 656,781 
Butter molding and cutting apparatus. L. L. 

Mlvelaz ............................................ 656.745 
Cabinet. kitchell, Stein-lcke & Bauer ..... , ......... 666,861 
Cable banger. C. E. Beard ........................... 656.92.� 
Cactus burner, 1 ... W. Snowden .... ................ . fi57.006 
Caisson, W. H. McFadIlen .............. ............ 656,850 

157 
Camera, photographiC. C. A. Wiley ................ 656,798 
Can. See Sheet metal can. . 
Cane mill. O. B. Stillman ... _ ........... .. .. ......... 656.6 7 6 

g:�ta��·lM�nrJ\',�?���:::::::::::::::::::::::::: �:� 
Car coupling. W. E. Alexander ..................... 656.736 car couplinJl, C. Bickmeier ...................... � ••. Car coupling, J. Kelso ....... ....................... . 
Car coupling, T. Kleimeter ...•....•..•..•••.•••.•••• 
Car coupling. automatiC, J. Muntoll. ............. .. 
8:� �gg�. ia.r:ge�I��iiii &; 'Deiano:::::::::::::::: �:= 
Car. freight. W. A. Caswell .......................... 657.0'.!1 
Carbon brush. W. A. Markey ........................ 656.652 
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Carpet stretcher, E. W. DoolIttle ................... 656.632 
Case. See Card case. 
Caster support, G. D. Clark .......................... 666.628 
Casting apparatus. meta� W. J. Patter8on.657,07l. 65 7.m2 
Castin" metal, W. J. Patterson .............. 657.069. 657.07 0 

g�':��fN.�.�r"a�r�:.��.�.:�.����:·:::::::::::.:::: =:im 
Chair. See Combination chair. Window chair. � 

g���eki���:'l���:r�·.�:�:.�?����:::::::;:::: �� 
Cigar rolling hoard. S. A. Shelly .................... 657.013 
OIrcuit breaker. E. Thomson ........................ 656,681 
Clamp. See Pipe clamp. Rail clamp. 
Uleaner. See Iloiler cleaner. lflue cleaner. 
Clevis. W. P. Hendon ............................. . .. fflI6,890 
Cluthes drier. S. V. Dou"las ........................ 656.693 
ClOthes pm, C. M. Bowman. ......................... 656.SJ5 
Clothes pin. J. F. Matthews ......................... 656.724 
Clutch. friction. D. Noble ........................... 656,853 
Coal and ores, apparatus for treating. J. W. 

Kenevel..... .. ..... . ..... ... .................... 656.898 
Uoat hook. locking. J. C. Hackus .................... 656.888 
Cock. J. Morrison._ ......... ................... .... 656.991 
gg�v

b
��e

a
r
t
,
i
��b1�;�r:fck�t���·&i Liit'lier.:::::::::: �:� 

Conveyer. endless. A cklln & Patterson ........ . ... &'7.048 
Corn shield. M. StraussberJ,r .................... .... 656.862 
gg����·c'tv����.1i.I§i.e�;?�:·.:::: ::: :::: '.: ::::::::: �:¥!� 
Cotton press. R. R. Pace ........................... 65i,028 
Coupling. See Car coupling. Hose couplltig. 

Pipe couplinJ,l. Thill couplinJ,l. 
Couplin� for vehicles. wa!!,ons. etc.. B. K. Thomas 656.829 
Cover for cooking utensils. C. H. Pimlott .......... 656,855 
Crank pins and eccentrics. quartering and tum-

Inll' machine for. T .... H. Morgan.............. 666,003 
Cross tie and rail fastenioJ(, metaHic, A. B. Allen 656,799 
Crusher. See Sod crusher. 
g�rtf��·tJr.It���
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Current J,lenerator, alternating, C. S. Bradley ..... 656,806 
Curtain fixture. H. M. Stevenson ................... 657.0U Curtain pole attachment, E. Platte ................ 65ti,856 
Cusbion Oiling and shaping device. E'. L. Myers .. 1i56.!lII.'i 

g��r����dfe.S��g�d·.: :::: : :::::::: :::::::: ::::::: ::: �:l:l 
Damper regulator and ventilator, combined, 1.1'. 

L. Kin" ....................... .................... 656.895 
Dental im pre88ion cup, H. D. Osgood .............. 657,002 
DetectO'r bart W. H. Higgms" ...................... 6btt'.974: 
Disinfectant. Mortimer & Williams ................ 656.992 
Display receptacle. H. T. Loowis ................ .. . 656,723 
Ditching- and grading machine, automobile. M. 

G. Bunnell ........... ............................ 656.715 
Door. J. M. Leaver ............................ 656.741, 656.772 
))oor equalizer. F. W. Tobey........ .. ........... 651.0t7 
Door shutting device. hydraulic. M. Paldassy .... 6.'>6.699 
Draft regulator. W. B. Fowler ................. .... 656.!159 

E�r;�r'1i:i'S�t'lh,fd�'e�hite ...................... 656.916 

DrIving apparatus, W. J. Le Barron ................ 666,985 
Dye and makmg same, b1ue anthraruHn. R. E. 

Schmidt ............................................ 656.668 
Dye aud making same, blue anthrarutln. Schmidt 

& Tust ........ " ............ , ........................ 656.670 
Dye and making same. blu, chrysazln. It:-. E. 

Schmidt ..................... ; ...................... 656.669 
Dye and waking same, blul>' cbr1sazin. Schmidt 

& Tu.t .................. -......... : ... " ............ 656,730 
Dye and making same, blue tetrazo, Bammann & 

Davidis .................... ........................ 656.6 1 9 
Dye and making same, orange,�. Scholl ......... .:-:656,858 
Dye and makinll' same, violet co ton. R. Demuth. 656.631 
Dye and makin" same. yellow. . SchOll ........... 656.8i1 
B��. a61�e���I��t>".:t::.Wii���IS;V Ba;�:aJ!��?I�'I::::: �:� 
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Dyestuff and making same, azo, J. Sammann et 

al ......... _ ....................................... 656.621 
Electric furnace. W. Borchers ...................... 656,Y30 
Electric motor. E. A. Henry ........................ 656.972 
ElectriC motor suspension, G. Gibbs ........ 666.636. 666.6.'i6 
Electric switcb. R. H. Wappler ..................... 656.87 0 
ELectric SWItch. Duid operated, C. A. Eck ....... .. 656.116 
Electrical dibtri bu t ion system, A. D. Lunt ........ 656,650 
Electrical distribution system, E. Thomson ...... 656.680 
Electrical purposes, treating porous material 

used for. W. A. Markey .......................... 656.651 
Electrical traJlslatinJ,l devices, means for con· 

trol1inJ,l energy delivered to, H. W. Leonard .. 656,821 
Electrolysis apparatus. P. Schoop.......... ....... 657.012 

�l��:�� :f:l;r.�����:%�L"e'l:i�'3il��kl�:.�.��;.�� �:� 
Embroidering machine attacllment, J. Grubman. 656.961 
End gate. M. Warner ................................ 656.915 
End gate fastener. IL Keller ........................ 656,720 Engine. See Air or gas engine. Locomotive en-

gine. Rotary eugine. 
Enlline starting mechanism, explosive, C. H. 

Blomstrom .... . . . . . . . . . .. . . . . . .............••..... 657.055 
EngravillJ,l machine, C. Chevalier .................. 656.9 4 0 
Envelop. B. A. Brown .................... ........... 656.9:12 
Envelop. IL Trenchard. Jr .......................... 657.01 8 
Equalizer. three-horse. J. F. Steward .............. 65i.0.'l8 
Exbaust bead. Maranville & Warden ......... .. .. 656.989 
Extractor. See Fence post extractor. 
Eyebar •. making forked. W"S. Bidle .............. 656. 7 12 
Eye�lasses. L. F. Adt ............................ ... 656.709 
Eyeglasses. J. J. Clairmont .......................... 656.881 
F-an motor. H. Sommerfeldt ........................ 656.752 14�are rE'll'ister, W. L. BrnwneIL, .•..•.•••..... , .. , .. 656.935 
Feed roll. F. Goetz .................................... 657.024 
Feed wa ter beater. J. Mertes ........................ 657.02 7 
Feedinf,t live stOck. manger furt 1. Morris .......... 656.65.'1 
�'ence post extractor, F. Morganthaler ............ 65fl.747 
Firearm. W. V Bleha ............................... 657.(162 
Firearm rear sight. E. B. Tolman ................... 656.867 
Fire escape. portable. J. C. Scott. ................... 656.732 
Fire extinguisher, A. C. BadA'er .................... ti6ti.873 
Fire extinguishing apparatus, dry pipe, J. H. 

Derby ................................. ....... .... 656.63 7 
Flue cleaner. steam jet. H. I. Cog"eshall ... ...... 656.!l4� 
Folding machine packing device, H. K. KinJ!!" ... 606,898 
Furnace. See Blllst and cupola furnace. Elec- . 

tric furnace. Hot air furnace. 
Gage. See Haker J,lage. Work gage. 
Game. M. Bray ........................................ 656.877 
8:�tie�Ph
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Gas generating device. �asolene. S. Joseph ...... 656.892 
Gas generator, acetylene, E. S. Titus ......... .... 65ti.804 
Gas. making acetylene. E. S. Titus ..... .... ........ 656,863 
Gases, igniUng body for automatic ignition of 

combustible. L. Pierron ...... " ................... 657,{)(ij 
Gate. See End "ate. Safety gate. 
liates at predetermined inter"vals, appliance for 

automatically actuating farm, W. G. Cocke. 
rill....................... . ............... ...... 6.')/\.8 1 2 

Gear mechanism. C. H. Blomstrom.... . ....... r),lj7.067 
Gear mechanism. reversinJ,l. C. H. Blomstrom .... 607,056 
GE'nerator. See Current generator. 
GrazinJ,l device. automatic, G. W. Davault ........ 656.630 
g�r��rn��:��g:��.

J
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GrindinJ,l mill. T. Cascaden, Jr ......... : ............ 656,809 
Gun, magazine. H. Burton ........................... 656.807 
Gun sight .• E. B. Tolman .................... ........ 656,866 
Guns. single trigger mechanism for breakdown. 

W. M:Levy ........................................ 656.82'J 
HammOck. H. Gundlach ............................. 656.639 
HauJ,ler. See Cable ban�er. 
�:��g: :::t �1��i:��ni�o.

h
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Harrow tootb. J. Kraus .............................. 656.722 
Harvest bundle carrier. FarraH & MaUl ............ 65t!.784: 
Harvester, corn. E. S. Bowker ...................... 656.7 14 
Harvester for peas, beans, etc., Whitney &-

Glenn.. . .. . .. .. .. .. .. . .. . .. .. .. .. .. . . . .. .. .. . .. . . .. 656.830 
Harvesting machine, H. Brackebush ..•........••. 656.690 
li:���W�i:.

m
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Hat box. J. J. Cannan ................................ 60 7.061 
Hat shapin" machine. C. W. young ........ : ....... 656.708 
Hat tip. L. Weisenburger ................... .... ... 656.706 
Hay and stock rack. combined. J. H. King ........ 656,770 
Hay derrick. fold in". D. H. Clark ................ 656.1J41 
Heading machine. C. W. Durchschl""' ............. 656,782 
Heater. See Feed water heater. Steam heater. 

Water heater. 
Hobby horse and invalid's chair, combined. A. J. Branham ........................................ 656.738 
Hoistin� device. J. Laursen ......................... 656.845 
Hook. See Coat hOOk. Garment ho�k. 
Horse check, R. '1\ Geer... . . .. . ................... ,656.000 
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Hot air fu rna ceo G. Thomson .................... ... 657.016 
Hot air register. G. Auer ............................ 657,049 

(Oontinued on page 158) 
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u'St " Foot and ar Power ���i�F Screw Cuttin� 

� AUf£:�tiCLathes 
Humidifier. Moore & Jones . . . . . . . . . . . _ . . . . . . . . . . . . . .  651i.� 
Incubator. G .  T. ''''"oods .. . . . . . . . . . . . . . . . . . . . . . _ . . _ . . . 65ti,7tiO 
Inkstand. S. fro \Yhitaker . . . . . . . . . . . . . . . . . . . . . . . . . . .  t)5Ii,68;� 
1 11�ect de�troyer. C .  B . .Moore . . . . . . . . . . . . . . . . . . . . . . .  tifltl,774 
insect trap. F. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.ilJO 
Insole cbanl1elil1�! and lip setting machine, A. E. 

J Obl1S011 • • . . . . . . . . . . . . . . . . . . • . . . . . . • . . . • . • • • • • . • .  65fLS.t2 
FOR FINE, ACCUR.ATE WORK Insole reinforcing' machine. A. �; . .  Jobnson .. . . . . . . 056,S4;) 

Irrigatiu.!! device. root, .J. A. Golibart. . . . . . . . . . . . . .  f)r)!i.b 7 
Send for Catalogue B. 

SENECA FALLS MF(j. CO. 
695 Waler Sireel, 

Sene," Falls, N. V., U. S. A. 

. Jar cover faStellllH!. fruit. \V. Robson . . . . . . . . . . . . .  65fi.777 
JO,gger, gaged feedllIg. K H. Pratt . . . . . . . . . . . . . . .  6.J6,77tf 
Juint. :;::ee l{ail joint. Railway rail joint. rpool 

bandle jOillt . 
K iln. See Brick kiln. 
IHi�L����i�!i�YI�1�" J.

t
1:';l�(O?�.��.�·�: : : : '- : : : : : : : : : : :  :ign:�� 

A:YIERICAN PATENT8. - AN INTER- Labei'lll" ·"achille. W. C. Jobnson . . . . . . . . . . . . . . . . .  1;:'I;.;o� 
e�tillg ano valuable table flbowingthe numberot Dat,ents 
,.rranted tor the various subject ... upon wllich petitions 
have been tiled fl"Jm tbe beginnill.2 OOWIl to December 
�l. 18!�4. (,c,ntained in SCIENTI F f C  AiHElt l C A N  �TJ P
PLEMENT, �o. I UU·'!. Price 10 cents. To be had at 
tbis office and frOtH all newRdealers. �E NGINE.&.FOOT·;:Y M AC H I N E  S H OP OUT ,ITS . ' ) TOOLS AND SUPPLlE5,';-;",l"< ATHEs. SlBASliAN LATHE CO '�����;:���,�J. 

T H E  H A L L  
BRASS P I P E  WRENCH.  

A P E R F E  ' T  '1' 0 0 1 .  
\V l 'r B  li lt  1 4 " 1 ' 1 0  S 4; In I'. 

Highly polished pipes made 
up without scar or injury. 
For Circulars a.nd P."'ices _� 

WALWORTH M ANUFACTURING CO. , 
1 28 TO 1 36 FEDERAL ST. . BOSTON, MASS • 

Ladder. step. �I'. H. orduHlL. . . . . . . . . . . . . . . . . . . . . . . .  ��i.�t�l� 
J .. �l.mp. acetylene gn!oi-. ..... }ij. Baldwill . . .  , . . . . . . . . . . . .  ';')I� .. • { 
I .amp burner. F. \\' . (';'rundman . . . . . . . . . . . . . . . . . . . .. li[tIt.�'r 
Lamp tOr rolller::s' nse, electric. ] J. I l or\\"ilz . . . . . . . . ti.-lIi.97j 
LaHII) gOllerm.illt!' nppnr!ll us. hydrocarbon, Roe-

buck & Mc)UIIHn. . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  fi.5ti.i491 
Lamp generat'1.Ilg apparatuR, hydrocarbon vapor. 

l{oebuck & �lcMillall . . . . . . . . . . . . . . . . . . . . . . ' . . . .  r.rii.i.1O 
Lamp. hydrocarbon. \V. Hawks. . . . . . . . . . . .  . . . . . .  ti5fi,SS!� 
Lamp, portable electric. F. \Y. Broo]>;;s . . . . . . .  (i;,)7,0:!O 
LailIP protector. electric. �'. B. Garretson . . . . . . . .  ti5G,840 
Lamp shade holder. E:earRley & Bowmall . . . . . .  , . . .  ti5ti.t;.t7 
LampR by electricity. device for lighting. :;::. ,,\1. 

..\leyel'. . . . .  . . . . . . .  . . . . . . . . .  , . . . . .  , . . . . . . . . . . . . . .  n5tj,744 
LaYilll! off and pu lverizing g-rollnri. implement 

for. .J . � . Grange . . . . . . . . . . � . .  . .  fi5fl.787 
Leather. artificial \V. \ VaIden . . . . . . . . . . . . . . . . . . . . .  H5fi.81iH 
Leather wringing machine, E. J, F. Quirin . . .  , . . . li;")7.0n-) 
LenR edgeR. machille for grinding. L. \Y ilhelm . . .  fiSfi.tiS;) 
Ligil t ning arJ ef:tcr. \V. E. Athearn .. . . . . . . . . . . . . . . . 056.780 
Lock. :;::ee Trace lock. 
Lock. H. G. CarletolL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n56.,,;;'().-; 
Lock. \V. I"J. Elllery. . . . . . . . . . . . .  . . .  . . . . . . . . . . . . .  1�'1t). !l)8 
Lncfllllot iYe ell!!ilw. foul'-cy liu(ler. A .  Mallet .. . . . . li;j' i.ti!�7 
jJIl bricator feed adjustmcnt. .J. C. Beckerleg . . . . .  ti;)ti.7H7 
-,'la i lil lg t ube. ( ; .  P . •  \lellltyre. . . . . . . . . . . . . . . . . tii)f).S25 
:\lanicllre tool. :\1. K �chilz . . . . . . . . . . . . . . . . . . . .  , . . . . .  057.011 
..\la ttr€,�fI fi l l i llJl maeliine, F . . J. IW<l1 . . _ . _  . . . . . . . fi.':lKS:�;� 
:\leaf'llring and marking 11lll('hille, cloth. Leh-

W t E mall!l & Van KenI lH:'TL . . . . . . . . . . . .  . . . . . fifi/i,RlH 

a er mery :\i('a:-,uJ'iIHl V€'�Rf:'1. meta l l i c'. (; . "-. �ld\:im. . . . . .  t);')i .O(JO 

• Met.�l e���f'. !llae.hinc t"or fOJ'lI l i l lg and·attaching, .• . . � Tool CrInder (. 1I . hre,'o1', . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I.'>I .!lt�. 

. ; �t;: t p����e :�!�\�!:1,71 i W.IJ))('��:\}l�li'llt· l�;i' l��
i tford . . . . . . . .  t�')/;, i�l� 

.H.aR no p�lmps, no valve:� . . �o I ,)lil'[,or fl ll !"»C'llciIlli! devict�. HiveI' .\: l l€'nard . . . . . . . .  (i;')/i,n28 PIPIng reqmred to supplY It \'� il h  Mirrow waJjR. chalIlher with, Hlver & Henard . . .  1);j{i.!127 water. Always l'e!llly for use., SlIu- l ..\ttrel' box, J .  rr. BOllft'ord . .  . . . . . . . . . . . . . . . . . . . . . .  H5t-i.SS5 liieg���i����ruct\oI1, l I :ostefficient :\I ( l ll�e�Tl})l�: . .'�1.
1� . .  ��
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� Sendjol' catalo(Jue· and pI·ices. ;\lop holder. C. 1\1. Chapman .. . . . . . . . . . . . . . . . . . . . . . ii;)7.()1)2 
W. F. & J N O .  BARNES C O .  ;\11 , 1 11 can'her, t-:. A HaReltllle . . . • . . li:lli.fi42 

1 99 9  Ruby S t . ,  Rockford. I I I .  )�(l;���;to�.
ee �:I€'et l'ic motor. Fan motor. \Yave 

W O R K S L I K E  A 
Perfect satisfaction is experi

f'nced using our No. 5. H or 9 

:!I�t�fll�m�clIJi::�.
d

ic��n��� 
l"atchet power. Gears boused 
t! om dust. Chasersset by grad
nation to any slz�, can be re
Je lsed from threading wbile i n  
1Il0tion, opened to  P€'rmit Dip e 
ueing cut, a nd instantly cioRed. 

� Send jor li'l'ee Cata.logue tn 
The ])Iel'l'ell ])Iallufactlll'
iog Co., a01 CUl·tis8 Stl'cct, 1.'oledo, tl h i  ... 

MURical inRtrnmellf fln ger gl1ide. \V. "�ich t .  . . . .  fir)fl.�117 
r\eRt and hover. ponl try. J. X. {;reen . . . . . . . . . . . . .  10fi,lJG5 
ObRervatory plat ftll'lli. l ·e\' lllvilJg, ascencling. and 

deRcendilll!. H .  �hual't . . . . . . . . . . . . . . . . . . . . . . . . . f:,')7.0;{4 
Oi ler. ] •. HirRch . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  1�'lIi.U�·;j 
Ore concelltrating agitator. A. H �tebbiIlR . . . . . . .  t;;Jti.G74 
Ore electrolyzillg apparatllf', A. :\1. H.om:e . . . . . . . . .  li;)7.0;'2 
Ores. Reparatinl!. H. C. RoilinRon .. . . . . . . .. . . . . . . . . .  ti56.7�38 
Ornamental object, Hick & Halm . . . . . . . . . . . . . . . . . .  ti57.0;iO 
Oven door. Rbel'hart & :;::cliubert . . . . . . . . . . . . . . . . . fJ5n,S:m 
Paper. automatic mechaniRm for feeding sbeets 

of. G. R. & \V. C. \\' i 1 l iams . . . . . . . . . . . . . . . . . . . . .  n5n,872 
Paper box, J. '1'. Craw . . . . . . . . . . . _ _  . � _ .  . . .  t;5ti.!�48 
Paper box . .  J. A. \\·a:! l l i t z  . . . . . . . . . . . . . . . . . . . . . . . . . . . f).-)7.(M7 
Paper. device for cllllveyinl! sheets of. H. K. 

King' . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5li,8flfl 
Paper feeding machine. T. C. Dexter . . . . . . . . . . . . .  n;Jo.&i8 

P E R F E CT · P U M p · P OW E R .  �::g�� i�I���dl��lr;:�I'.��\\\r �;:;dlU"'�L:. : 
.
. : : :  . . ::�::[f.� 

is attained only in the Paper. 8en�itized Photographic. A. :;::cbwarz . . . . . .  656.751 

TABER ROTARY P U M  PS 
Pb(��;.���:� �).)��� . ����.'��

i
.�
e� .

.
. . 1�1.·�).�'.1.�i.I��� . ��'. ��: .��u��� H5H,76n 

'rhcy tire. IUcchnnlcnl, 
si m ple unci fil l ruhte.\\·ill 
I)Um l) hOt" Or cold fl uid. 
thin or I blilk. n 'qulre� 

110 �kllle(' mechalllc :;\1 o�t 

Ilower nt. le"�t cOSt. .AlI lIUI·l� utercbul1,gcllhh\. ]'Lud '" Of 
Iron, steel or l.H'OIll:c. Cnn bo 
drh>�n by L>elt, motor M en-

��B'E"Jt�tbMrJO.:a�·y]�w:tse�u��\'���'�l�·eti·. S. A. 

Piano auxi l iary pedal attachment, Bobrer & 
"\leR�mer. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . ()5t3,/i25 

Pill. See Clotbes pin. 
Pin bolder. A .  A. RichardRon . . . . . 
Pipe. :;::ee Tobacco pipe. 

. . .  656.660 

Pipe clamp. \Y. \Y. :;::tewart. . . . . . . . . . . . . . . . . . . .  : . . . .  65n.756 
Pipe clanJping and supporting device. O. Eggert li5ii,783 
Pipe cuuplillg. C. Eibee. . . . t)i)ti,!:!.')o 
Pipe coupling, flexible metal. \V. :;::chmid.. . . . .  656,667 
PlllJltlC'r. �E.·el1 . C. \V. \\·arneI' . . . . . . . . . . . . . . . . . . . . . . . .  65n,705 
PJate cl(lsifl� allO I;veting" device, hydraulic • •  J. 

H. Batcher. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,801 

I F  YOU HAVE A SHOTGUN Pla
b�� .. ��· . . 

bat
·
: 
.
. �:

e
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a
:�I�r.
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fOl· . :'

i �i.��:.:: ��'. �:.�� 6"ti,f,j l 
Pole piecef'. means for securillg. H. Geisen-

and use it otten, you know the barrel " leads "-the fric
tion leaves a lead depost which causes "pits" and means 
expense. You cHn't stop the deposit, but you can re-

��\�h
e
t�� TOML INSON  C LEANER. ����

o
;�J 

qn ickly all lead, rust or other foreign matter. It won't 
injure tbe barrel. as the brass wire gauze is softer than 
the steel. and it will last a Ii fetime. as tI le real wearing 
part can be replaced for 10c. An ext.ra pair with eac'h 
tool. In gauges8to 20. It'itany roJ. A ll dealers. Pri<:'e $1. 
Booklet free. U Used every'wh.fre· in thf c'lv'iHzed 10OJ·ld. " 
l h e  G .  T. Tomlinson Co . . 1 00 S. Baker 51 .. Syrac u se , N . Y .  

honer . . . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65t:i,9iil 
Pota to sorter and cleaner. \V. II . Gil more . . .  , . _ . . t:i5tj,ti;)7 
Powder, sl1lokeleRs . .  J .  A .  Stransky . . . . . . . . . . . . . . .  fi51.i.t-i78 
Power. l"-ee \Vave puwer. 
PreRR. :;::ee Ralill�! presR. Brick preRs. Cotton 

pre�R. Printing preRR. 
Pr€'ss feed mecbanil"ll1. ��. 'ryden.. . . . . . . . . . . . .  656.!l10 
Printing preRR, G. A. :\lain . . . . . . . . . . . . . . . . . . . . _ . . . .  t:nt).9Cl 
Projecti le. C . ..\1. Rrowll . . . . . . . . . . . . . . . . . . . . .  H5H.9aa, 65r.i.fl;)4 
I )ropell i l l�! ano steeriIl�r mechanism. boat, R. S. 
Pro���1

'
11��'" ilie(;��111is;T�: ' b'{);,'t ', ' (�: ·ii: iil('lins't;:(liIi: 6
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j-i57,O;J3, 657.054. 657.058 
Pul ler. See :;::taple pul ler. 
Pul ley. split. \Y. A. Clark. . . . . . . . . . . . . . . . . . . .  fj56.' iH.f 
Pulp compreRsing apparatus . .  J. westaway . . . . . . . .  H;'){i,ti82 
Pulp materials. apparatus for manufacturing ar-

ticleR from. J. :\1. Leaver. . . . . . . .. . . . .. . . . . . . 656.'/·12 
Pulp strainer. H.. Dietrich . . . . . . . . . . . . . . . . . . . . . . . . . .  6;Jfi.7ii6 
Pump. F. \Y. Blancbard . . . . . . . . . . . . . . . . . . . . . . . . . . .  65ti,S:::!4 
Hack. :;::ee Hay and stock rack. 

rHE OBER LATHES RaHS. treatment of fl i lk. G. Kreuter . . . . . . . . . . . . . . . .  fi.)ti,fi.lS 
l{ail clamp. A. C. \Y i l l iams . . . . . . . . . . . . . . . . . . . . . . . . .  Ii.�;";,), 
l{ail jOint. C. H. Eames. . .  . . . . . . . . . . . . . . .  r,f)ii$�� 

For Turning Axe, Adze, Pick 
S ledge, Hatcbet, Hammer, Au
ger, JJ'ile, Knife and Chisel Han
dles,Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
Irregular work. 

nr Senel jor Oircular A. 
1 he Uber MIg. Co .. 1 0 Bell  SI .. Chagrin Falls, 0 . ,  U . S.A. 

ltailway. ,J .  �par 'ow. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti;"")fi.7;');{ 
l{ailway chair, Plewman & Grabam . . . . . . . . . . . . . . . .  0.50.S27 
Railway rail joil lt . H. A. Christy ... . . . . . . . . . . . . . . . .  H51"i.311l 
Railway Rwitch. T. Copeman . . . . . . . . . . . . . . . . . . . . . . . fi.it-tf)�H 
Hailway s\vitch .  A .  A .  StrOll! , " . . . . . . . . . . . . . . . . . .  6;�1:.O·H 
Hailway switch operatin� mecbanism. C. N. 

Bllyles.. . .  . _ . 1:0f:.l!�4 
H ailway t rack fllRtenlng, L. n. HaiRton . . . . . . . . . . . . 6:Jh.hhl 
Railway tracks. conRtruction ot". ti. Lindentbal . . 6;')fi.!lSH 
Railway train night Signal. E. B. Pope. ti5H.7:W 
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. �'. �: .�.��l.�:�: . . . •  . . . Ugg.JB 

HazOi' safety, A. \V. Scbeubel" . . . . . . . . . . . . . . . . . . . . . .  657,010 

T H E  B E S T B E N  C H L AT H  E �����It,;'i�r. ���:·��:a�l';,'i;��':;gnl�t�;. air register. 

�Jr�';,e{!tr ktg� f."�t��l i"li.iiiPlii" here in cut, and com- -=iii!iiiiiiiijli�=;; ��ir-st��: J,l'ite�t�i?i�e II 
P late, Two Centers and 
Binder Bolt. Form of bed 
makes possible tbe clamping of variOUS attachments 
without distortin,g the metal. other special features that 
give general satiBfaction wherever tried: �'OI' further 
and fuller particulars send for free deRcnptlve booklet. 
Tbe PI'aU & \Vbitney Co.� Hartfol·d. Conn. 

N I C K E L  
AND 

Electro-Plat i n g  
ApD"r"tIl� , n d  lI'l,nal 

THE 
anson & VanWinkle  

Co., 
l\'"pn'H l'ii. '0 • •  J . 

136 Liberty St., N. Y. 
30 & 32 S. Canal St 

Cbicag-o. 

ACETYLENE APPARATUS 
Acetylene numbero f the Rcn;)iTJ:f1'IC A:'I1 ERICA " Sup
PL�)f K:\T, describing. with full illtlstration�. tbe most 
recent, Simple or home made and commercial apparatus 
for generating acetylene on the large al1l1 �mall scall�. 
The gas as made for and used by the nHcroscopist and 
student ; its use in the magic lantern. The new !1'I'ench 
table lamp making i1s own a(�etyJene. Contained in 
r;('IE::\TIFIC A�IERICA1'\ SUPPLE)[E:KT, No. 105,..  
Price 10 cents prepaid hy mail .  Ii'or otber numerOUR 
�:��
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address. MU�N & CO., am BrllaOWay .New York. 

Telephones, 

Hein holder fnr eultivatr )r�, J . �. �tockton . . . . . . . . (}i".lti.,;'i6 
Reiay, f'.i�nal receiving", TtlOmpson & Hobes . . . . . .  6fiti.7nti 
Releasing device. animal. F. A. :;::prenger . . . . . .  G56.t-i72 
IUvetill,!! apparatus, hYriraulic. S. Foreman . . . . . . .  H5n.8 15 
Botal'y engine, .J. :\1. Evans . . . . . . .  ' . . . . . . . . . . . . . . . . 65fi.l;\}4 
�at"ety gate. pneumatlc. \Y. F. Hortl . . . . . . . . . . . . . .  Hili,Of-it) 
�a�h faRtener and lift combilled, \V. D. Snyder. . ti5ti.704 
:;::ash fast€'ner, \;;,torm. E. l{. Dutton . . . . . . . . . . . . . . . . li;')l-i.!ii� 
:;::aw. band. C. H. \YHRon . . . . . . _ . . . . . . . . . . . . .  65f>.778. li?}ti.77H 
Saw set, '1'. JlcKelvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f)5fi,!�ffil 
Saws. adjuRtable axle bearing for band. A. Ar· 

nold. . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . , 650.800 
Scenes ano ROllI1clS. app�ratuR for taking and re-

produCing animated. A. Baron .. . . . . . . . . . . . . . . . (ji)li.7m 
Scraper. cotton. N. C. Harris. . . . . . . . . . . . . . . . . . . . . . li5(i.971 
:;::creen. :;::ee \Vmdow Rcreen. 
Screw machine nuding die holder, P. E. Dorn-

heim .. . � _ . ,  . . . . . . . . . . . • . .  , . . . . . . .. . . . . . . . . . . . . . . . .  65fl.952 
Scutchin,!! machine. C. J. Dear . . . . . . . . . . . . . . . . . . ... . fi57.0'?i; 
:;::eal, A .  B. Schofield. . .  . . . . .  . . . . . . .. . . . .  . . . . . . . . .  6;')/-i.901-i 
Seal. bottle. A .  N. Hmwhton . . . . . . . . . . . . . . .  . .  657.0117 
�eparator. 8ee :;::tone separator. 
:;::eparator. G. A. Ciihbs. . . . . . . . . . . . . . . . . . . . .  . .  65n .7Hl 
�ewlllg machine. overRenming. D. Noble. . . . .  65n.8;\2 :;::naHill!!. m:lehinery. �. �. Fletcher . . . . . . . . . . . . . .  fiflfi.7 1 8  
:;::haping- or planing lTlHchine. :;::teen & \Varner . . .  6;')li.79;) 
811eet mend call . �f'rew cap, H. ,J .  \'nge l .  . . . . . . . . .  fitlii.! l 1 J 
:;::i�mal. �ec Hmlway t l"llin night ftignal . Tele-

phone trunk lilH" Rignal. 
:;::ign!lling apparatuR, electriC. Ell icott & Oeb-

rlng.. . .  . .  . . . . . . . . . .  . • . . . . . . .• . . . . . .  . . _ .  . . . . . .  . . . .  fi;)ri.!1�)7 
�kate. 1<:: H. Knapp . .  _ . . . . . . . .  . . . . � " " " " . . . . . . . � fi5fl.8l!l 

���l
l
;;� )��.il�e��.
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:;::oi l cl'llsher or pulverizer. C'. .J. Pnlt . . . . . . . . . . � . K�)i;'7-t.-; 
�ole levelillg machine. Rh ( lP. Cil ley & Gooding . . .  (�)t-i,7f;.t 
�PJ l1 l l i l lg appnratll!", r;.. O. Drap€'r . . . . . . . . . . . . . . . .  fi5fl.P;)-t 
�tacker chut.eR. hood 1'or pIH"llmati(�. G-. �weet . . . f;;;I;.li�!1 
�taeker, pnenrnat ic Rtl'Hw. W. ,J. Randolph . . . . . . . o;)fi.701 
�tage llla(>hillPry. C. L. H'H!en . . . . . . . . . . . . . . . . . . . . fi;·l,i.Hli!1 
�taple pllll€'r. A. Axeltnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . li.lfi.711 
:;::team heater, D. Wiley . . . . . . . . . . . . . . . . . . . . . . . . .  H;16.fi�-1 
:;::tone. artificial, .1 ol1l1sol1 & Hendrix.. . . . . . . . . . . . .  fi.�I;,!;�I'; 
Stone l"epar:lfol'. 1" C. BOllnut . . . . . . . .. . . . . . . . . . . . . . li;')li.I,U-1 
Rtopoel'. :;::ee Bottle Rtoppel·. 
�tove. E. R. Hryer. . .. . . . .  . . . . . . . .  . • .  . . . . . . . . . . .  . 65fi$ili 
Stove. gai'. I J .  P. � i m p�()n . • . . . . . . . . . • . • . • . . • . . . .  ti.)(i.7\l� 
�t\lve. h{�ati l l�. L. Howar d .  . . . . . . . . .  . . . . . . .  lii)fj. !17� 
Rtove 01' range water back. "V. J. Wood... . . . . .  6.�f).fiR7 
Stove, VallOT. C . .  J. Search . . . . . . . . . . . . . . . . . . .  fif''' "'n1 . fl.il1.7n2 

cat1��t;���riJ.�t��1 ,'\�'���. I I\�i�lUU�ur�; �i���pj��i\;���l;·i ;��.
e
���f�.��p�):�(�.� �.��:�?:��� ';��·.�l� 

pr lcl!s . cntalOlilue. CU;l:., witlJ testl monlals �tucco t1!l\yer�. l'[J!lllufacture of, 'P. Heil1be , . . • •  li.i7.0JI) 
and ref rences. Estimo.les cheurl-uUy �weeper. �ectional rot:lr:v. H. H. Adams. . .  . . . . .  t)56,761 
furolshed. Agents wanted. �witcb. �1�e I1:le(·tric switch. Railway iwitcil. 
THE SIMPLEX INTERIOR :::::�\;'. (�e�\��i':;i;� t �",k."" · " · " " "  . . . . . . . . . . . f15i.033 

TELEPHONE CO., 'I'elautograpbic ap�ararus. F. Ritchie . . . . . . . . . . . . . .  G56,828 

43 1 Main St., Cincinnati, Ohio . I (Continued on paue 159) 

HOW TO MAKE AN ELECTRICAL I 
Furnace for Amateur'R [Jse.-1'he utilization of 110 VOlt 
electric circuits for small furnace WfWk. By N. ){onroe 
Hopkins. 'I'bi� valuable article is accompanied by de
tailed working dn1wings un a large scale, and the fur
rtaf!C cun be ITl. l do bY any amateur wbo is versed III the 
IISC' of lool�. 'J'hl  alticle is contained tn S('n:�TIFIC 
���

E�1�b� iRr�Lt'3J6:,1�flf��}a1��y, �:�
e
)'�(�k

C
�W�;; 

or by any bookseller 01' newsdealer 

T H� �Uls KEROSENE 
and GAS Engine 

bUllls K E R 0 S E N  1'; cbeaper 
lft."Mi#-'e... and �itfc,

t)�f�pfe�
s��n;ble AU�� 

electric battel'y or tlame u�ed 
Perfect��gulatioll.Belted or 
�(��

e
�\�)tiT��l:f�t�I(;g?�h��� 

in£! storage battel'les nud 
aH .JO,,·C,,· )Jur).oses. 

r :-iend for Cat.alogut. 
A. lIIETZ, 

128-138 J\lo". ST., NEW YORK. 
Mar kt & Co.,London,Hambm·g,Paris 

M E R ITORIOUS INVENT IONS  
financed 0 r patents sold outright. Capital furnished 
for good €'nt erpriReR at 5 per cent. Stock companies 
formed and influential directors procured. �tocks and 
bond� sold. \Ve transact an husilH'SS 011 commlSRion 
strict ly: No auvance fees. PKL'��R \VHI'l';\EY, 100 
Broadway, �ew York. 

l�sing Natural Gas, 
! 'oal Gas. Prod ucer 
Gas, and Gasoline di
rect from the tank. 
1 to 40 B . P .. (frturtl. 
Thp �),..i ll�field 

Williams' Shaving Stick, 25c. 
Genuine Yankee Shaving Soap, 1 0e. 
Luxury Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, SOc. 
Williams' Shaving Soap <Barbe,,').  6 

Round Cakes, 1 lb . •  40C. Exquisite also 
for toilet. Trial cake for 2C. stamp. 

The only firm 'in the 'lvorld 11lal.·ing a specialty of SHA VIA'G Soaps. 
THE J. B. WILLIAMS CO., liIastonbury, Ct. 

LONDON PAHIS DRESDEN SYDNEY 

SEN8ITIVE LABORATORY BALANCE. 
I BY N. }.fonroe Hopkms. Tbls " buIlt-up" laboratory C�llpi Enl!(iue Co. 

21 \V. \Vn 1I11IJ!lt..HI �t 8In'; lI:!ficltl. O. I hulan{'e wIl l  welgh up to one pound and wIll turn With a 
quarter of a postage stamp. The balal1l'e can be made 

----- by any amateur skllled In tbe use of tools. alJd It wllJ 

A I B 
WOl k as well as a $125 balance. 'l'be aI tlCle lS accom-IMPORTED cety ene  Gas u rners . 1 pame" by detailed workmg dl""ymgs SbOWlllg vanous 

Schwarz Perfect i o n  Lava Bu rner. �\���
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LAVO Highest awards in all Acetylene Expo· cents. For sale by Mr,xx & Co .• 361 Broadway, New 
sitions. Made of one piece of lava. Are York City, or any bookReller or IH:'Wfldealer. 
��lt!���ss anwe��,}�Jdl f�,�si���i�!,lItJ'l�a.1·-
N D B

. 
lowi!lg. Sole Agents for Smokll�g. . •  the U. S. and 

Perfe�����I��\11���11���' Canada. 
])1. IHltCHBERGER & CO. 

00 WI\. I'cn SU'cct, Ncw YOl·k. 

G E RE GASOLINE ENGINES S IMPLf.ST BOAT fNGINf6 MAOf 
CAB I N -"OPEN B OATS ENEiJNf GA!iTING�. BOAT FRAM!,s GlO.H.GERt Y"'"'c'·'NcHWk.I. 

N Ew  GRAND RAPIDS.MICNIGAN. 

Manufactory Established 1'61. 
LEAD PENCILS, rOLOR IGD PENCILS. l:5LATE 
PENCILS. WRITING SLATES. S'J'E�;L PENl:5. GOLD 
PENS, INKS, PEM'IL Ca8ffit5 IN S l TXER AN D IN 
GOLD. STA'I'I()Nl!R�' RrBBER GUODS. RULERS. 
COLOBS AND ARl'lS1'S' MA'l'ERIALS. A book that should.be 

read by everyone who 
buys or uses paint will 
be Inaileu free on re
quest by the makers of 

1 78 Reade Street.  New Yorlt. N. Y. 
])Ial1ufact01 }' Estahlished 1'61. 

Patton's Sun Proof Paint. 
Special inducement and 

agency to dealers. 
JAS. E. ])!'fTOS CO., 

227 Lakf> !St., Jlilwaukee, Wis. 

$1 Y E A R L Y  F O R  R E PA I R S .  
I t has h e  e n  fonnd that j t costs a 
�'��"·l�·:;-���II��.J I �;'I�I��'�� ��"11 ...... II'r.:O::' ___ 
rt�llajr. That speaks well fro! 
their superjor make ami 
durabjJ j ty. doesn't i! . 
Tlltl'e js· lin more ,','U 
nomi<"al or serd cl'abll' 
en)dlli:' mad .. for mille,�. 
q u a r r i e " .  docks, eh·. 
�tl��·lII\. Y��;t'h:'tl:j�;ion'�'��:l n �;r.jllil�l:!!!! g-eared hoj"t I) to].')!! h. )I. � 
\\\'her \;as &. {3 asolillt' 

The Standard. i 
The only "Dri?less" I 

A R T E S I A N  
Wells, nil and Gas Wells drilled 
by Cl'ntract to any depth frum50 
to 3000 feet. \Ve also manufac· 
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same. Portable Horse Power 
!o..'�.""'1� �li�h��l��
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Write us stating exactly wbat 
is required and send for illus
trated catalogue. Ad dress 

o-�cc:..o-",:=.: N EII:R1NG AND SUPPLY CO. 
ERT. N EW Yur..K, U. S. A. 

�:�
a
���l�i�}ft�e ��H�n�� I 

en. No f a l l i n g  ott ��������=��=!!!!!'====!'I==!!! 
Nickel plated. :.\'lailed ..:.. 
on receipt of 25 centRo 
�t.uudflrd SOtrnluer Co. 

���===��::: __ �
D
�
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t
�
. �K�. 37 M a i d  en  

_ 
Lane, New York. 

The Ideal Hunt ing Shoe 
Tbe concentrated product of 11fty 

years of sboemaking skill. 'ren incbes 
lJigh, Bellows tongue, uppers gray 
colol', soft as a glove, tOUgU as steel,t 
cannot barden. 'l'he best storm·prool 
shoe ever placed on sale for Klondike, 
mllJer::"!, �lIrveylJrs, engineers. and any 
one requiring Derfed foot pl'otectil)I1. 
'l'housand of pairs sold to satiSfied pa 
trons. III us. ( �af.aloau(' Fl·f'(!. 
M��l���t��':rl:I'��) �l:t!lr N. 
1 3th �t., I'hiladclilhia. Pu 

ACETYLENE GA8 AND CARBIDE OF 
C'alcium.-Al l  about the new i11uminant. its qualities, 
che1lliRtry, preSRnre of l iquefaction. its probable future, 
experiment� pel'fOlme<1 with it. A mORt valuable series 
of articles. giVing in cllml!lete form the partICulars of 
g��
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t'CI I';XTIFIC A:\I EH ICAX �l�pPLg-'rE�T, Nos. �.H�. 
HIII I ,  1 0117.  1 0 1 ·l. 1 "  1 4 . I I I I ;). I tJ I fi .  I I I'!'.!. 
1 41 ' 1 :) . 1 0:1 ..... I II ;; " .  1 11 1,4. 1117 1 ,  1 1l 7 'l, 1 0S�. 
1 0f"3. 1 M H . 1 11 1' ·' .  1 11 .... 6. 1 1 0 4 .  1 1 ·l4. I I :l'.!. 
1 1 4 �& and 1 I :iU. Price 10 cents eacb, by mail, from 
this office. lJ.nd all newsLlealers. 

N O W  H E A DY. 

Gas Engine 
Construction 

B y  H E N RY V. A .  PARSELL, J r . ,  M e m .  A. I. Elec.  E n g  . •  
and ART H U R  J .  W E E D , M .  E .  

PROFUSELY ILLU�TRATED. 

Price, $ 2 . 5 0 ,  postpaid. 
1'bif'. book treats of the snbject more from the stand

point ot" practice than that of theory. rl'he principles of 
�gr��tJ��nd

f
th �;�

s
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power engine is taken UP. 
First come directions for making the patterns; this is 

followed bv all the detailf' of tbe mecbanical operations 
rrf��¥��t�
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in progre8s, showing the modes ot chucking, turning, 
gl��l�\1!y !b��JI���il

i
�
l
fin��� ���!�d 
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Ilimcu"ioucd ","'orkiug draw'iug" ghrc dearly 
tbc �izc" aud fOI'm� of tbe "arion,,' dctni1". 

rl'he entire engine, with the exception of the , fly-. 
wl'eels, b deSigned to he made on a simp:e eigtlt-ll1ch_ 
lathe, wi Lh :-;lide rests. 

The book doses with a. chapter on Amprican practice 
in Gas l�;ngine riesign and gives I'imple rules 80 tbat any-. 
one can flgure out the dimentions 01' Rimilar engines ot 
oth er powers. 

EYel'Y iHustt'atioll iu tbis book is uc,,' aud 
�,��� k,�

a
li.: :gv� u�y ��c�9tia�!�:��Jrcsslr for t b il'li 

Il':F'" Send for Circular of Contents. 

M U N N  & CO. , P u bl i s h e rs ,  

3 6 1  B R O A D W A Y  N E W  Y O � K .  
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Telegraphy. H. D. Bartholomew . . . . . . . . , . . . .  , . . . . .  656,832 Telephone signalinJ{ applulDce for parly t.ele-phone lines. Steiller &. Tuck. . . , . .  ' . . . . . . . . . . . .  656,90i Telephone switchboard supervu:>ory signal, F. R. l\lcBerty. . . . . .  . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  fi5ti.99fi Telephone system, If. G. Rugh.. . . . . . .  . . . . . . . . . .  n."ifi,iIJ.1 1'elephone trunk l ine signal.- I�'. R. McBerty . . . . . . .  H5fi.!lfl7 

I Thi l l  COUphIlg", C. A. Heblell . . . . . . . . . . . . . . . . . . . . . . . .  fi5ti,87;,) 'I'mll coupliug, Cline & Handy . . . . . . . . . . . . . . . . . . . . . n."ifi.811 I Mllli'M '� �" ,,'h Y'M. T'" "',' C;", '" '''' ��Y. I I A luxurious smoke at a consistent price with good quality. bk fOI" A�rO'lV' I 

INVEST I GATE 
THOROUGHLY 

EfORE YOU PURCHASE A TYPEWRITER. 

l����r��froP})�s���/� 
meets req{//remef7ts at eller!! point 

ART CATALoGUE FOR THE ASKING. 
THE SMITH PRrMIEI� hPEWRITER (0 

.sY�A('uSE. N.¥. U.S.A. 

T
HE whole history of the 

world is written and pic

tured week by week in Collier's 

Weekly. So well written and 

so well pictured that it is now 

the leading illustrated record of 

current events and has the larg

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On sa]e at a]J newsstands Price 10 cents per 
copy. Sample copy free. Address COLLIER'S 
WEI�KLY. 525 West 13tb Street. New York City. 

1 2 ,500 R EC E I PTS.  708 PAGES. 

' l 'bi l l coupling, R. gccles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.H55 't'breading- machine . . J. H. i\lacLauchlall . . . . . . . . .  t-i5ti,H-tS Threading machine feeder attachment. 1'. H. Rolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , H.j7J)(19 Ticket. pin. Kohnle & Kuhns ... , . . . . . . . . . .. . . . . . . . . U5ti.721 1'ie. See Cross ue. 'I'in. electrolytica l l y  treat ing scrap, B. D. Ken-dall. . " "  . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,982 Tire. ela�tic wheel. 'J'ubler &. Samuel . . . . . . . .  , .  _ . .  U5ti.8ui> Tires. valve attachin� device for bicycle. R . .  1 .  Burns . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  . . . . .  1;i}7.060 Tires. valve for pneumatic bicycle, F'. H.ichter .. , .  ti.�7.00i 'l'ubacco moist-eller. J. V. tiriffen .. . . . . . . . . . . . . . . . . .  1);)ti,Slt) Tobacco pipe. l:J. H. Bartoli . ,  . . . , . . . _ _ . . . . . . . . . .  (�i ,019 Tobacco pipes. etc .. filter cartridge for. E. I�aIld-fried .. . . . . . . . . . . . . . . . . . . . .  ' _ .  _ . . . . . . .  _ . . . . .  . . . . . . .  (i6G.H�9 T<, l l!lUe support. vehicle, O. & C. Staton. _ . . . . . . . . .  6.')tj.(jj:� Toul. combination. W . •  J. Bal·ues ... . . . . . . . . . . . . . . . .  t-iutiJi22 Toni handle join t. C. W .  A l ien . . . . . . . . . . . . . , . . . . . . . . ti;"16.710 

;::�:��: r: �i���:.���l����.k.i:� : : : �: : : .� �  � : : : : : . : : : : : : : : : : :  ��L���, Toy. J.  A. Chapman . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi5ti.ti�7 Toy. meeh:'lIlical. H.. H. �arvis . . . . . . . . . . . . . . . . . . . . . .  n."iii.titi;) rl'race lock. adjustable, F. \V, Crafts . . . . . . . . . . . . . . .  ti.17,022 rl'l·ap. See Inseet trap. Trimmer. �ee Veneer trimmer. rl'rolley, 2\01. rl'. Scbaffer . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 6.l)f;.7�10 '1'ruck, car, J. A. IJril l . ,  . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  ti;')o,Si8 :H:���: �:�i ��i.J;i/�J.vp.: ��;'y�'. � '. '. : : : : : : : '. : : : : : : : : : : : :  :��t
f
!:��� 1 1'1lek. weHlhlllL!. J .  G. Elllery, Jr. . . . . . . . . . . . . . . . . .  halJ. l l j Trl1ck, weighing, Ii .  �awyer . . . . . . . . . . . . . . . . . . . . . . . fi5ti.72!1 TrUlIi{ cover, A . . \1. \VeJsbe . . . . . .. . . . . . . . . . . . . . . . .  65U,707 Tube. See ::\iaililLJ.! tube. Tube Hanging device. �'. 'V. Banhels . . . . . . _ . .  _ .  _ . .  ti5ti.ii2;-) Type bar machine. H. H. St. John ,  . . . . . . . H57.040 to 657,(}!;-) Type bar or matrix macnines, spacing or justify-ing device for, B .. H. St. Job 11 . . . .  , • • • • • • • • • • • • • •  fib7.(j:m Typewriter. J. H. PhelVs. . . . . . . . . . . . . . . • . . . . . • • . .  li5ii,ti58 'l'ypewritilLl! machine. W. H. Fox et a1 . . . . . . . . . .  1)56.7ti;) \. nccine lymph, glycerinized, K ,\1. Parker . . . . . . . li57,OIl;) '7accme point carrier. H. 'Va Ish . . . . . . . . . . .  , . . . .. . . .  ti5ti,Hl4 Valve. A. P. BroomelI.. . . • . . . • .  _ . . . . . . . . . , . . . . . . . . . .  6;)7.05� Valve. D. (iilCbrisf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ii;)ti.�m:i 

�� ;�l�:: aC�)\��I�lil:lt�� t�����. ���l�;' .\:���d" c'llec'k: ' ii' . '}<" : ti.xi.7;
)!l 

\'Hl��r:/ll�i�;�: ' 'v'. ·S: ·Ii;liiles: : .  ' : : : : : : : : ' : : . : : : : " " ��:�� \'alve fOI' fluid uperated tuols, throttle, C. I i :  Johnson . . . . . . . . _ . _ . . . . . . . . . . . . . . . . . . . .  fif)l''i.981 \'alve. hydraulic motor . . 1. \V . .  J ( )hn�on. . . li;')t}.740 Valve. 11)comotive tender. F. P. Cotter . . . . . . . . . . (j5ti.!i2H Valve. lion· freezillu:. Schmitt & llcGllIlliS . . . . . . . .  (�jti.i31 Valve. tank. J.  E. ;\1inor . . . . . . . . . . . . . . . . . . . . . . .. , . . . .  (;;)li.840 Vehicle brake, J;'. '1'. Harrington_ . . . . . . . . . . . . . . . . . ti�(i.fi41 Vehicle brake. C. 'Vigg . . . . . .  ' . . . . . . . .. . . . . . . . . . . . , 1i5j;.7�j7 Vehiele frame nH;�chanical jOint, J. 8. Cope· land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . , . • . fi;)ti.if0 

��£��l�'s�ll���O(S: �': �o�re�.i������ .. .. .
. :: .. : : : : : : : : .  " . �!�'.��� 

�rsl�:be���b.Lr���rH�S�f�S�t�:: : : : : · : : : : : : :: � : : : : : . � : : .  :t�::���: Voting booth. J. H. Hafter . . . . . . . . . . . . . . . . . _ . . . , . . .  (jj7.02!l Voting machine. F. :\1. Boring . . . . . . . . . . . . . . . . .  , . . . .  (i;"''10,713 \Vaa-un attachment. fol' carrymg axes. G. \V. J�el1tz .. , . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . • . . • . . •  , . . . .  H:j6.S2() Wagon runlling gear. A. Boeker . . . . . .. . . . . . . . . . . . . .  j)5(j.SO:� \Vngon, tipping. C. \V. Lyoll . . . . . . . . . . . . . . . . . . . . . . , .  Ij;')ti,ii;{ \Yashing madline. \V . ,I. beora-e . . . . . _ . . . . . . , . . . . . .  ti.ji.Oti;) Wat.er ba�, India rubber . . J. Parette .. . .  _ _  . . . .  . tj,)'i,ti.17 Water heater. in�tantaneous, ;\1. 1. Coben . . . . . . . .  li5t.iJna \Vater with u:as. apparatus tor impregnating. E. C. \'rorns . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  fi:)tj.mB \Vaterin� tank. poultry . .  T. Ray . . . . . . . . . . . . . . . .  , . . . .  tjt)fi,727 \Vave motor. G. W. Hoff . . . . . . . . . . . . . . . . . . . . . . . . . . . fj;)ti.(i45 \Vave power. '1'. C. Clarke .. . . . . . . . . . . . . . . . . . . . . . . . . .  li;�)l3.�I,k; 'Veather strip. J. H. Foote . . . . . . . . .  , . . . . . .. . . . . . . . . .  ti56,tl::l4 Wheel. See \Ylndmill wheel. \Vindmill. C. F'. Alger_ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  056.922 \V1l1dmi1l wheel, ,J . E. Albers . . . . . . . � . . . . . . . . . . . . . . .  li50,�21 \Yindow chair. P. C. Campbell. . .  , . . . . . . . . . . . . . . . . .  1)50,626 V{illdow frame and sash. metallic, C. D. Pruden. 
65G.ti5H. tiMHii)() Window screen, G. A .  V()ulden . . . , . . . . . . . . . . . . . . . titil-i,s:n 'V i re grip. n. A. :\1()��mall . . .  . . . . . . . . . . . .  . ,  . . . .  f�jt-un{ \Vool decre a�illl! aPP:lraI1l8. M. A .  Jacques . . . .  " .  lii}ti.mI5 V{ork ga!!e. K F;-:\lower . . . . . . . . . . . . .. . . . . . . . . . . , ti5ti.i2f) \Vrappiu.l! lI!adline. F. M. Peters . .  . . . . . . . . . . . . .  6t..t).82H "'rench. H. (;. Hoadley .. . . . . . . . . . . . . .  , . . . . . . . . . . . . .  tj[)ti.ti4;� 

DESIGNS. 

A fact proved by their enormOl;S sales. Ill!ad on r.'Very f 
f.�����" �'��'��" ��:.� .. ��;· .. �.��.��'H��!� .. ���.e�:.�!�t+i:��:: " " ,.  , 

I F  Y O U  S H OOT A R I F L E  Pi.stol or Shotgun, you'll makea Bun's 
Eye by sending thrpe 2c. stamps for the Ideal Hand-book ' A," 120 pageR 
FltEE. The lah�st Encyclopedm of 
Arms, PO'Il'dns, Shot and Bullets. �'lention SfTI£NTIFIC A ::II EtlI C A X .  Address CO .• NEW HAn,,,. CO"" .. U. S. A. 

50 Y E A R S '  
E X P E R I E N C E  

Anyone selHling a sketch and description may Quickly :lseertaill our opinion free whether an invention IS probably patentable. Communications strictly confiden tial. Handbook on Patents sent free. Oldest agency for securing patents. Patents taken throu/!h 1\111nn & Co. receive 
specia� notice. without char)!e. in tl1e Sci�ntific }fm�rican. 
A handsomely illustrated weeklv. Larg-est cir· culatlOn ot' ailY scielltitiC journ;il. Terms. $3 a year ; tour months. $1. Sold by all newsdealers. 
MUNN & CO , 36 1 Broadway. New York 

Branch Office. 625 F St.. Washinl!ton. D. C. 

1����:-1 !TYPE W H EELS.  M O D E L S  &,EXPERIMENTAL WORK.SMALLMAtHINERY 
_N.Q�&: ETC. HEW ':OP: STENCIL WORr;5 100 NASSAU S'!' N.Y. 

MODELS & E X P E R I M E N T A L W O R K .  Inventions developed. Special Machinery. 
E. V. BAIL LARD. Fox Bldg .. Frank l i n  Square. New York. 

T U R B I N ES IUr !SemI for C ircular "IU." 
J A S .  L E F F E L  0 

!Spriugfield, Ohio, 0-. �. A. 
W ANTED-to buy, a small second-hand Ice PlantMachine, in gooe) working order. Plate system preferred. CapaCity, 10 to 30 tOllS a day. State lowest cash price. Address W . . J. SDIMONS & CO,. NORFOLK. VA. 

GAS E N G I N E  CASTINGS.  Materials and Blue Prints. Write for Cutalog. PARSELL "" WEED. 1�9-181 West 31st St .• New York. 
A rTO;lIATIC lUA C H IlSERY BUILT to orde]'. Our faCllities and experience in this line are 

f;oc:)t��
I;�\1(�r��f������;t6a] ����:��e correspOndence 

0'1"1'. llI E U H EN'l'HA LElt COlUPAN Y ,  lncorpurated, Baltimore, Md. 
Magneto for Gas or Gas o l i ne Engine  I g n iters 

No batteries used. Self-lubricating bearings. Dust and moisture proof. Brushes self-a!ijusting. l\oIate
riaJ and workmanship the BEST. �- Gli AIU l\:TEED 
FOR O;''-E YEAR. Send for circular and price list. 
GII)IHXGS & STEVEXS. Rockford. Ill. Cb� Cv,,�writ�r Excbang� B A L L  S �!:'�;��\tl��.t�(� itL��llll�� 1 Y.i Barclay St .. NEW Y O R K  ��.""ii�,�g�g��li �';i,�J\lgf 1 24 L a  Salle 5 1  . . C H I CA G O  any kind up  to 12 inch. Al l  perfectly rOUl ,d .  

3 8  Bromfield S t . .  B O S T O N  B. A .  ISTEVF;lSlS, 'l'ol el\o, Ohio. 
81 7 Wyandoite 5 1 . .  

KANSAS C I T Y .  M O .  
2 0 9  North 9 t h  5 1 .  

ST.  L O U I S .  M O .  432 Diamond S t  . .  
PITT S B U R G H . PA. 

3 West Baltimore 5 1 . .  
BALT I M O R E .  M D .  536 Cal ifornia 51. .  

SAN FRAN C I S C O .  CAL. . We will save you from 10 to 00% all Typewriters of an makes. Send for Catalooue. 

FACTORY FOR SALE 
�� ��C�1�}. °tJe�f6�'�lal� ����r la�tn:;;e:t t�0�3fk���I� 
��t' o1f.���od:·3.l;i��r�'lV;i-i�i���NJi·n��7:1}X}���ga:eb1�:t ���1 
11001', brIcK. boiler bouse, 3·story frame factory buildinl!, 

C. L . H OLCE:N 
S 1336 BEliCH 51. PHILI\Dt'LPHIA PII. 

REGEALEi} ICE MACH IN-ES 
H [  F1 R 'i T  PA E $(I[I"&TII'IC. AMERICAN"SlPf. ;Z 1 39C't.  

S 
3 D S Sendu, youraddr.ss a ay ure '"d w e  will 'howyou howtomake$3aday absolutely sure; we fllrni�h the work and teach you free you work in 

'he locality where you live. S(:nd us your addres� and We will �xplain the busine.ss fully, rememberwe guarant�e a clear profi$ of$3 for everyday s work,absolutelysure. Write at once ROYAL MANFFACTURING CO.. Bo::t354r Detroit, Mich: 

g��ii�i:t�1��1�: �l��n ;i��::�tfi�� o�� e:g�u�oJ:2lxT!���:! feet with storehouse on same ;  a hargain for a manufacAir brake conpling member. ;\1. �. I,evering . . . . • . . , ;);{.12H turer whuse business is adapted to tbe size of the plant. At.Olllizer casing. 1. Q. (;l1rllee .. . . . . . . . .. . . .. . . . . . . . .  ;J."�. I21i I Inquire 0n the premises. GjI,�r!!n!�)rU��g�m8t Ball pattern. baby's. E. �;. NewelL . . . . . . . . . . . . . . . . . .  ;{':U:.?-'l ---------____________ _ BatterY cell. D. H. VmhnJ!, Jr . .  . . . . . . . . . . . . . . . . . .  ;{:-U:-{1 Bell. If. A. Scrallton . , . _  . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  ;);).J.t2 Helt, skirt support.illg. �f. L. Shep;�rd . . . . . . . . . . . . . . .  ;{;{. 1 1lJ Bicycle frame, C. \V. H. �m itbers . • . , . • . . . . . . . . . . . .  :-);L144 Bicycle frame, If. A. 'VilnlOt . . . . . . . . . . . . . . . . . . . . . . . . . ;-;;;.l-l;,) Bicycle pedal rubber. Ii'. A. \Vilcox... . . . . . . . . . . . . . .  :-t{.l -l:-l Brushes. etc . •  back for. H. A. Weibman ,  . . . . . . . . . . .  ;�U21 Chopper frame, food. H. K. \Vooe) . . . . . . . . . . . . . . . . . �{. 1 :'4 Clotnes line section. H. i\1. Vin�on . . . . . . . . . . . . . . . . . . ail .1ii:) Cow tail holder member, K S. (;eer . . . . . . . . . . . . . . . . ;{a.mti Curb and gutter block. S. B. MOl'ss . . . . . . . . . . . . . . . . . . ;-);-),140 Frame, ornamental, D. PiersoL . . . . . . . . . . .  _ . . . . . . . .  3X.1·2R 

� SAVE ONE·HALF YOUR FUEL ���!'" We Tell You How. 
Rochester Radiator Co. 26 Furnace St. Rochester, N.Y. 

.L� ��tf��b;��i;� �� �6r-o�rg wi l l  do well to write 
The Air Brush M fg.  Co. Fruit cutter standard . .  1 .  B. Fariss . . . . . . . . . . . . . .  _ . .  ;):U:�5 SO Nassau 8tr'cet! 

t�;�;�l��� ft���:riJr��.�.��.�·.·.·. ·. : .. : . . .. .. .. .. .. .. .. .. .. : : : . : '. ' . . ��}�3A Rocl{for(l. 111., U. �. A. 
Last,. cobbler's, R. S. Sonley . . . . . . . . . . . . . . . . . . . . . . . . . . ;-):--;. ta2 Liquid contailler or vessel. J. H. Louch . . . . . . . . . . .  ;-t-U:{O 
)Vm tel. r1'. R. Price . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  :':( 1: Picture frame. W. H. Holtz . . . . . . . . . . . . . . . . . . . . . . . . . :�l.l"!. Pill, safety, \V . H. Bittner .. . . . . . . .  , . . . . . . .  "

" 
. a;-U20 Plate lifter body member. C. Council . . . . . . . . .  ;-):-u4fi Puzzle board, A. Kinnicutt .. . . . . . . . . . . . . . . . . . . . .  ' . .  , ;{,-U2;{ Hoad roller wheel. 1.7. if'. Conner . . . . . . . . . . . . . . . . . . . . . mUH Sboe. J. n. Sparks . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :H 1 l8 Spoons, etc., handle for. H. A. \Veihman . . . . . . . . . . ;-;:).1:22 Stove, heatIng, H. P. Gop£' .. . . . . . . . . . . . . . . . . . . . . . . . . .  3;\.1-19 Stove l id l ifter. \V . J. Kennedy . . . . . . . . . . . . . . . . . . . . . .  ;;:- U47 Stove water front . .  1. S. Van Buren ... . . . . . . . . . . . . . .. ;�;{.14b Vault ligbt, It. M. Cox . .  , , , , , ,  . . .  " '  . . . .  , .. " . . .  " . .  , RS.l:l!l Wrapper, H. g. Shedd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;-)''),117 Wrapper. multiple, H. E. Shedd . . . . . . . . . . . . . . . . . . . .  33.11ti 

L A B ELS. 

E.t.E.C TRICAL BA' RG�AIN MAC H I N ERY l!iAIN., ARC LAMPS. ALL K I N D S AND 5 1 ? E S 
OF D YNA M O S.ENG I N E.S . M O TOR S ETC 
C O R RESPOND W I T H  US TO B U Y  OR SELL 
THOMPSON JON & CP. /05 LIBERTY JT. N. Y. 

Tne TanffOm Bic CODlPfOSSOf 

& Supp tell. Write f01' catalog, 440 illustrations. FHiU:; it gives in
formation for musicians and new 
bands. LYON & H E A LY, ' 

SOl A.dam. St.. CHHlA.GU. 

N O W  R EA DY. 

AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 

Motor Cycles. 
OPERATED, B\� 

Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 

Price. $ 5 . 0 0  in Cloth : 56.00 i n  Sheep ; $ 6 . 5 0  

Half Morocco. Postpaid. 

i n :: 1��ill���n�'c�,9��rn;e�!f�nt�.n1�,it��tfiJi���a:�i·cai 7.763 

S I M PL E ST IN C O N ST R U C T I O N .  L E S S  
I N  P R I C E .  E C O N O M I C A L. G R E AT
EST E F F I C I E N CY .  NO R E PA I R S .  
C A N  ATTACH TO A N Y  S T E A M  E N G I N E. 

SEND FOR CIRCULAR TO 

B) GARDNER D. H I SCOX.  M. E. 

Author of" . .  f�n!il. (;Il�OI('lIl" mut Oil  Ynpor Enghu.·"'," 

T,�o�� IJ�:��'� 
been on the mar
ket for nearly 
six years. . and 
the demand l orit 
hasbeenso �!'I'eat 
that lwei ve edi
tions have been 
called for. 

The worl, may 
be l'eo'arded as 
the p';'-odllct of 
the stndies and 
p r a c t i c a l ex
perience of the 
ahlest chemists 
;and workers in 
all pm't, of t he 
world; the infor
mation wivcn be
jng of the high
est valuc,Hl"ra flg
cd alld condensed 
in concise form, 
cOlwenient for ready use. Almostevery inquiry 
that call be thought of. relating to for:nnhc used 
in the variolls manufacturing industries. ,vili here 
be found answered. 

Tho8-c wtw arC' eng'ag'('d in almost any branch of industry wBI lind in this book much that 
is of practical yaluc in their respective calliw,!'s. 
'I'hose who Hn' in �cardl of independent husiness 
or employment, reiatin,1r to the home manu facture 
of salable artide,. "'ill  lind in it hundreds of most 
excellent sug-gesthl))s. 

MU NN & CO . ,  Pub l ishers, 
S CI E N T I F I C  A M E R I C A 'll O F F I C E ,  

36 1 Broadway, N EW YORK. 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . . . . . . . . . .  7,7f(l .. C. W. C. Ginger Ale," for ginger ale. J. D. Gor-man . . . . . . . . . .  , . . . . . . .  , . . . . . . . . . .  _ . ,  . . . . . . . . . . . . . . .  7,753 
U Dr. Kay's Uticure," for a medicine. Dr. B. J. Kay Medical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,764 ,. Dnro), ,Hranci." for fruit sirup� and jll iCes. Duroy' 

& Hames Company . . . . . . . . . . . , . . .  ' . . . . . . . . . . . . . •  7,75ti 
U Gold Seal." for Cigarettes, Knubel Tobacco Com· paIIy . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  7,758 
• •  House's Raby Mixture." for a medicine, R. '1\ 

80100t . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  7.7(;[) 
•• Huyler's American J)rop�," for candy, Buy· leI·'s .. � . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  . . . . . .  7,752 
• •  Jewelers' Lusrer." for a preparation for polish· ingmetals. )Z'lass. etc .. A. �. Marsilliot . . . . . .  , . . . .  7.75!) .. :Madam �ilerTI1all'8 Vegetable Componnd," for a medicine. \lVOrlds l{;lectro-Merlical Illstitute . . . .  7,762 " R8�n;::),P , �:.�'.': .  �.o� W�I.�.�Y . 

_ _  1<': . �V.��:h.�I��: . .  � 7.7fi5 " V iver ;\1ills." for rye whisky, J. A. HO!'ienheim .. . . 7.754 . . Stay rl'hpre," for buckles. l. W. Levi. . . . . . . . . . . . . . .  7,7i)(J " The . lt:quatity." for shoes. IJirect Shoe Com· ,.. �,_ pany . . . . , . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . .  , . . . .  , . I Lll ,. 'I'he Hallwood." for cigars. Hallwood Cash Beg-is-
H y�l�oS?��'J�aanir;ed·iCti( compoililrt: ·D . . �: 'Si�oc'k : : : :  +:+�I 

PRIN TS. 

" Carbolo." for an antiseptic and germicide. Carey 
& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 256 , . Malt Cream." for malt cream, American Malt 

" �����oM�.;�,nlo�·� 'g;;�;e: 0: '13:' ij�' Boi�: : : : : : :  : : :  �U 
A )Jrinted copy. of the speCification and drawing- of any pat�nt in the fqregoing list. or any patent in print issued smce 186.'1 wll1 'be furnished from this oniee fnr 

10 cents. In orderihg please state the name anti number of the patent desired. ann remit to ::\lUlin & Co . . 3fiJ Broadway. Kew York. S_pecial rates will be lZiven where a large number of coples arp desired at, one time. 
Cana(lian patents may now be obtained by the in· ventors for anv of the inventions named in the fore R:oing l i�t, provided they are simple. ata cost of =li40 each. [f complicated' the COSt will be'a little hJore. li'or full instructions address Mnnn &; t :0., 3tH Broadway, New 

York. Otber forell/ll patents may al80 be obtained. 

S E DGW I C K - F I S H E R  CO • 
5 3 ' 55 S. C L I NTO N ST. C H I CA G O  

I/:r Mention SCIENTIFIC AMEItICAN. 

N. Y. CAMERA EXCHANGE. 
5 0% Saved on a l l  makes of Cameras 

an��fx�������t�': �?:m��r���'I�:I�I:!. Large tlssortment aiways on hand. 
lJel'cloping. Print-ina. etc. Ph0to supplies of every oescription at l()west prices. 

c:Y' Send 2c. stamp for bargain 
:00 __ ...... " 1L't. Address 

N. Y. CAMERA E X C H A N G E ,  1 1 4  F u l t o n  St . •  N E W  Y O R K  

RUBBER STAMP MAKING. - T H I S  article describ.e!!l a Simple method of making rubber stampR wltlJ mexpenslve apparatus. A thoruuuhlv practical article written bY an amateur who bas had ex�nerience i l l  rubber stamp making. One i llustration. Contained in SUPPLli:;\n:�T I 1 1 U. Price 10 cents. }1�or sale by Afunn & Co. and all newsdealers, 

nlld Apl)llnll('{''''.'' 

PRICE $ 3 . 00 POSTPAID.  
This work i s  written on a broad basis, and comprises 

in its scope a full iI lustrated description with details of 
the progress ane) manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind . 

The umke-up and management of Automobile " ehicles 
of all kinds is liberally treated, and in a way ttmt. will be 
appreciated by those who are reacbing out for a better 
knowledge f'f the new era in locomotion. 

The book is up to date and very fully i l lustrated with 
various types of Horseless Carriages, Automobiles and 
)Iotor Cycles. with details of the same. 

T .. ar�w Svo. About 400 pall'es. Very Fully 
Illustrated. 

rr Se1U1. for circular of contents. 

M U N N  & CO.  36 1 Broadway, New York 

A Handy Book for Handicrafts-Men 
There is a " pocket preceptor "  about Tools-an encyclopedia of inf0rtuatioll concern
ing every tool used in every trade. with an illustration of it. It contains tool knowl

edge in a nutshell and is called 

MONTGOM ERY & CO.'S TOOL CATALOGUE. 
The latest edition i s  printed from new type a n d  contains lots of n e w  matter a n d  

hundreds of n e w  pictures. Copious index. Pocket size. .Free by nlail, 2S cents. 

MONTGOMERY & CO., 1 05 f U LTON STREET, NEW YORK CITY. 
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