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ACETYLENE APPARATUS.-ACETY-
lene number of the 8CIE:'\TIlI'JC AMERICAN SUPPLE-
1\1 EST, descl'ibinll. with fnli illustrations. the most 
recent. simple. or home made and commercia.l apparatus 
for Ilenera.un� a.c�vlene on the larlle and sma.Il sca.le. 
'J'be !lB.8 as ma.de for and used by the mlcroscopi8t and 
student; it� use in the mallie lantern. The new French 
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Price 10 cent!:'. 'ro be had It t office. 

Dral1llbt Perfect. New-becau.e radically unlike 8I1y 
other. Great-beca.use the S8me drawhead allows a 
fiexlble. rigid. direct-slack. long-link and short-link 
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A full-.lze working model. wltb attacbment •• wlll be 
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i
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of eacb montb at 
American. Canadian. Brlti.h. Frencb. and Belgian 

patent. on royalty or outrlgbt. 
'l'his invention is bound to fill 8. niche in mechanics, 

and the most conservative manufacturer, capitalist, or 
expert .hould .ec tbe model. Addre •• 

D. J. SINCLAIR, 
CALEDONIA, Livingston Co., N. Y .. U. S. A. 

CROOKES' TUBES 
PRICE, $2.50 EACH. 

One hnndred experimental Tube. .uitable for .mall 
coil. and static machines. Tube • •  old a. expprlmental 
only. Tube. exbau.ted to .uit purchaser. X-Ray Supplies 

SWETT & LEWIS CO. G.!ill�'ifi"�[1,;�O. 
11 BROMFIEI.D ST., BOSTON, MA�S. 

STEEL STAMPS r�A�t"sl'A���Nl� ;r[�'r['iUhc 
fIGUR.E.&ALPHABE.T SE.TS AT LOWE.5T PRICE.S 

AL�LJ,:.t���i<D ,sCHWAAB STAMP&5EAL Co 
SEND fOR CIRCULAR MIL..VV'AUKE..E.. \1\11 S. 

--�--

Sub.crlber. to tbe SCIENTIFIC AMERICAN 8I1d SCIEN
TIFIC AMERICAN SUPPLEMENT. wbo wl.b to pre.erve 
their paper. for binding. may obtain tbe Kocb Patent 
File at the oWce of tbl. paper. Heavy board .ide •• In
scription" Scientific American" and U ScientiHc Ameri
can Supplement" In gilt. Price ,L5O, by mall, or '1.25 
at tbl. oWce. Addre •• 

MUNN Ie. CO., 361 BROADWAY, NEW YORK 

GROW STRONGER 
in BOOY and BRAIN. 
;r�:.�c':S 
and Men
tal Sy.tem Electric Solder Pot FLEER'S 

Connects to 811 y lamp SOCket and use. I U R U • K 0 L A I U M , 
but little current. Two .Ize.-to melt for Brain Worker •• give. Endurance, < 

, or 10 pounds of .oider or .iml- ��:�g��.rv'18��::�V��::���� (E
r
� lar metal. SendfOf' cataloglU. Six P8Cku.ge., bf mall, �� Ueuts. 

AMERICAN ELECTRIC Frank H. Fleer .,. Co., 106 Chestnut St., Philadelphia. 
HEATING CORPORATION, 

39 Cortlandt St. General otfice, Monadnock Block, 
New York. Boston, Mass. Chicago. 

WE UNDERSELL ALL I 
BlcfcIe Electric Lildl ts, • 
Necktie Electric Lrldl t ... 
Edl.on Electric Motor., • 

. $8 Medical Batteries, • • . $100 Bicycles. be.t made, • 
Electric Bell •• fine.t, • • 
Dry Batterle •• best,. • • nr Agents Wanted. 

• U.OO 
• L50 
• 1.00 
· s.g; 
• 39.00 

.30 

.2l' 

Our Bicycle Electri c Llgbt I. the 
best tblng tbat ever bappened. nr Cata� 2 cts. 
WORKS. Clevelaod. Ohio. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treatinjl (.f open circuit batteries. historical dry 
batterles, modern dry batteries, Hellesen's battery. 
Bryan's battery, Koller's battery, and the efficiency of 
dry cell.. WILh 3 IlIu.tratlOn.. Contained in SCIEN
TIFIC AMERICAN SUPPLEMENT. No. 10Ul. Price 10 
cents. To be bad at this office and from all news
dealers. 

SELLS AT SICHT! 
Tbe :-lew Patent Combl-
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er, Steamer and Cullender 
In wblcb all kinds of food 
can be cooked, ste amed, 
and .tralned. No b =nlnl! 
orwa.ting of foodor .cald
Ing of hand •. Made of the 
be.t.teel andenamel pro
curable, and warranted in 
l"�1���ectWANTED. 
s
J:::.':i.W <V�fend umt "1/ 

A. W. OBEltMANN, 24 Bond St� New York. 

THE SIMPLON TUNNEL.-DESCRIP-
tion of tbe project tor a tunnel tbrou�h the Pennine 
Alp!\ under Monte Leone. which. when completed. will 
be the longest in the world. Nature of the rock to be 
traversed, Droposed �y!\tem of construction. ventilation 
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and. from all newsdealers. 

DIAMOND 
STUDDED CISE I 
Solid Uk Gold Plated Case orna.
mented with 3 Pa.risia.n Diamonds, 

im. Pearls a.nd Rubies, with 
Americanmovement. Jeweled 
and accurately regulated. 

a.rra.nted. for 20 years. 
�ent C. O. D. 85.95 
with privilege of examin� ation. Do not take Crom 
the express office if you 
tblnk tbi. watcb Is not 

!r���h�n�����;on�� 
est express oftlce and size 

G':�t�� o:G� i��k � 
order quick. Agents and sales

men coin big money. Addre�s 
EAGLEWAT(JB(JO .•• 68Broidwa;r. New York. 

THE CARBIDES AND ACETYLENE 
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acetylene from:J. commercial point of view, preceded by 
a brief history of these compound�, the methods of 
their formation. and their chemical and physical prop
erties. With 10 ill ustrstions .. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No •. 101� and 1016. Price 
10 rent. each. To be bad at tbl. oWce and from all 
newsdealers .. 

THE TIN PLATE INDUSTRY IN THE 
United State •. -An Interesting paper • •  bowlng the ex
trn.ordinary development of t.be tm plate industry in 
this country, and the seriou8 competition into whicb it 
i. now entermg with tbe Britl.h indu.try. With 18 lIIu.
trations. Contnined in SCIENTIFIC AMERICAN SUPPLE
MENT. No •. 1019. 10\!0, 1 021, 10\!� .. nd 10\!3. 
Price 10 cents each, or 50 cents for the series. To bA hH.d 
at this office ;lnd from all newsdealers. 

TRADE MARKS. 
DESICNS. 

COPYRICHTS II.c. 
Anyone sending a sketch and description may 

qnlcklyascertaln, free, wbetber an Invention IS 
probably patentable. Communications strictly 
conlldential. Oldest 8Ilency for secnring patents 
In America. We have a Wasbln�on oWce. 

Patents taken tbro1lj1ih Munn & Co receive 
.pecial notice In the 

SCIENTIFIO AMERICAN, 
beantlfully Illu.trated. la.rge.t circulation of 
any_.clentlflc j ournal. weekly. terms 13.00 �year; 
11.00 six months. Specimen copies and.B.AND 
Bo.K ON P ATENT8 sent free. Addre88 

MUNN &. CO. 
361 Broadway, New iorllo 

FREE STOP-OVER 
AT WASHINGTON 

On all through tickets between the east. 
west, north and south. reading via Balti
more & Ohio Railroad, a stop-over at Wash
ington can be secured, without extra charge 
for railroad fare. by depositing the ticket, 
upon arrival at Washington, ",ith the B. & 
O. station ticket agent at that point. Wash
ington is always attractive to visitors, and 
particularly so while Congress is in session. 
This arrangement for stop-over privilege 
will doubtless be appreciated by the public, 
and will bring to tlie National Capital many 
travelers to view its superb public buildings, 
monuments, museums and thoroughfares. 

VELOX P
J'( "t:lE"t:l A Revolution In Pho
:z-\. 1- 1'\. tographic Printing. 
Wben expo.ed to tbe .ame 

I
Igbt, print. 

�OO time. quicker thnn albllmell. • • 

GLOSSY or MATT. ���'!.llr&r ::���8W::�
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rk. 
Devel',ped 8I1d toned as fast as tile printvng tram£8 can be jSled. A choke of t<mu mOf" 
beautiful than can be produced on a"ll othllT paper. Permanent print •. Tbe l(1'8atest paper 
tor hot or damp cJimates. :;0 cen IS In stamps brings two sample dozen cab's, developer 

8I1d tbree .ampleprlnt.. Nepel'u Platinoid. Enameled and Rongb Bromi& Papers are. 
the best 8I1d mo.t uniform In the market. Ne,Pern P 0 I;."� 811 insoluble I>elatine paper Rembrandt. a Matt Prlntlng-out Paper. NEPERA CHE.-tCAL CO., Sole Manu!'rs. 

l'arlII" France, 8 Rue MaI1.eL ChlCl8llO.11I., 21 QulDC¥ 8t. l'IEPIUtA P AB.K, N. Y. 

Glove. H .  A. Jenner .................................. 580.283 
Gold from wash, apparatus for separa.ting, T. M. 

Baldwin ................ '" ......................... 579.945 
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Gun ••• afety ga. vent for bolt. P. Mau.er ......... 579.9QI 
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iiaiiger: ' CioiFe" iine 
580.
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hanger. Harnelil8 hanger. 

Hanger, J. McEwen.................................. 580.100 
Harne •• hanger, E. P. Smltb ........................ 580.232 
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Hellces of resilient rods or strands, machine for 
forming. Wil.on & W ebber ...................... 00.075 

Hinge. blind or .butter, O. D. Hunter .............. 580.110 
Hoe cutter attacbment. J. Tlmmln •................ 580.068 
Holdback .ocket. adju.table. T. Manley ........... 580.2!Iti 
Holder. E. M. Staples ................................ 580.1fll 
Hook. See'1'u\bOok. 
Hook and eye

N 
• H. Gorrell ......................... 580 00 Ho.e nozzle, . iel.en & Krautb ..................... 580;142 
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Peirce .............................................. 580.217 
Hydraulic lift. M. C. Bullock ........................ bOO.1M 
Hydrocarbon burner. G. C

I 
.. lr ....................... 580.005 
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Impact motor. H. D. 'William •...................... 580.100 
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e
s�!i��\�:r��rCa�o:.·ritz ................ fAl,l83 

Ink. etc .• bolder for, P. Llndemeyer. Jr ....... .... 580,
05

2 
Iron. See Flat Iron. 
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.. 580.268 
Keyboard attacbment. H. W. Erbonnard ........... 580.010 
Keyed In.trument.. toucb regulator for. R. F. 

Hornung ........................................... 580,282 
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Lathe. automatic tUOling. F. E. & F. O. Well •.... 500.354 
Latbe feed mecbanl.m. engine. E. H. �·Isb ....... . 579.971 
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Letter box. C. Cocbar ................................ 5W.900 
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merfeld .................... 580.199 

Lock. See Sa.b lock. Seal lock. 
I.ocomotive. G. C. Pyle .............................. 580.220 
tg�:::·b-!r�.;.r::��ron: J: 'Ii:i:,"cies::::::: ::::::::::::: �:M� 
Looms. device for supporting reeds in upright, A. 
Ma�in�::l�r;or pitiiing hor.e.:C: ii':i>emiiig:::::: �:� 
Mat. See Sbeet metal mat. 
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Metal paring macblne. reciprocating. A. Gordon 579.976 
Metal poll.h. E. G. Ru.t ............................. 500.225 
Metal sheets for purpose of liCalvanizlng or other� 

wise coati rag them, apparatus for preparing, 
Met�r,

v
���ttn�����Ydiiig:' w: iiriitiiii: .

. ::::::::::: �:m 
Metals from their ores. apparatus for separating, 

C. O. Micbael.en . . . . • . . .. . . . . . . . . . . . . . . .... ....••. 580.346 
MetalliC bars or plate •• brnsb machine for clean-
M1I��;,ru;,�l����riioii 'of' casein' iii: ii: Gaerf: 

580.312 
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mill. 
Milling macblne. J. W. Von Plttler . ............... 580. 
Minerai water. artificial. J. K. Ander.on ........... 580 
Miner'. combination too� A. Strum ............... . 
M�'::����

e
3:.:��l�!i�

r
�!��·eri.�:.?

I
����:::::::::: 580 

Mop wringer. A. M. Burnbam ....................... 580 
Motor. See Impact motor. 
Motor. A. Wilson ..................................... 5IlO,301 
M��Tc ����r:;��f y.�J o�· ���

g
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erating and dlstrii)uting. T.l'l'ablll .............. 580.035 

Mu.lc bolder. W. C. LeIber .......................... 579.992 
Mu.ical keyboard In.trument attacbment. G. P . 

Clark ............................................... 579,958 
Nail macblne. wire. W. J. Hutcbin •................ 580.318 
Needle. tagging. E. P. Hummel ..................... 580.316 
�r� re�o

fJr' :��U!��k<;8�m��tiiie· 'for' iiiakiiig; 580,
05

1 
t'V. G. Allen ......... ............................... 580.171 

Nozzle • • prlnkling and .praylng. P. M. Cbild ...... 580.251 
Nut lock, H. J. Buell ............................. ... 5t().340 
Nut lock. F. L. Shunk ................................ 580.230 
Nut lock, R. S. Wingfield ................ ............ 500.170 
Nut •• plit. bolt, E. Scboup ............................ 580.179 
Odometer ana chronometer, combined, D . Har-

rlngton ............................................. 5OO,().I7 
Ore concentrator. G. E. Woodbury ................. 580.030 
Ore dressing and gold separating apparatus, dry, 
Org�it ��gg··piieit·ti.iaiic: 'F: w:'ii ed 

. 
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Ozone manufScturlngapparatu •• c.'l Yarnold ... 500.244 
Pall. E. Et tenbelmer .............. :. . . . . . .. . . . . . . . . .. 580.082 
Painting macblne. can. W. S. Craig ................. 579.9bl 
Pan. See Baking pan. < 
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Pattern plate. F. E. Hou.b .......................... 579.979 

��rg�:�hV��r!t�\I�d:���lniie�.(;n:::::::::: �:� 
Pbotograpblc vignetter. B. B. Donaboe ............ 500.155 
Pie crnst .upport. R. H. Rowland .................. 580.094 
�l�e. ��t'i.�b�����;:;. t�"{:;a. �.

n
E. Cudell ...... 579.96'l 
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Pipe coupling, G. 1. Rockwood ............. ......... 500.058 
Plpe.y.tem for bou.e •• water. E. W. Gile •....... 580,184 
Pipe •• movable joint for water. H. H. Gorter ..... 580.004 
�l:r��fft����3�u�e� .\f.'lfI\\1!.1r:::::::::::::::: �:WJ 
Plow. S. G. Sevier (rel •• ue)......................... 11.595 
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Pruning Implement, G. G. Lang .................... 580.321 
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Railway conduit .y.tem. electric. A. O. Baben-

dreler. . .. . . ..................... .................. :,80,246 
Railway cro •• lng gate. M. 8�ber .................... 580,oo.� 
�:Il::� C:.:IY·\�fn��"J· !�il �i�-:i:;'-g: Morgan·.\ 

580,
105 

Womeldorf.. ............... ', ...................... 080.325 
Railway .wltcb. W. G. Clark .... ; .................... 579.959 

}t:H::� �;!���
e
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Railway tie. B. Bradley�Sr. (r""'.ue) ............... 11.596 
Razor .trop� .afety

h
A. L. Silber.teln ............. ,. 580.231 

Recorder. �ee Cas recorder .. 
���l·ca��er��w. rt.:it ............ ................... 580.177 
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r
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Rudder. boat. L. M. Tboma •............... ......... 5!10.237 
Ruling device. R. C. Caw!.. .......................... 580.037 
�:;�

t
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Sa.b fa.tener. J. McQuillan ......................... 00. 
Sa.b lock. H. Ru •• ell ................................ . 
Saw adjn.ting device. W. D. Herschel.. . . . . . . . •. ... 

�:: 1��in-!r:.e ��t�� ·g .. n�: j:"j: iiimoiiiC::: .: .
.
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Sawing materials, automatic feeding macblne for. 
G. C. Brook •....................................... 579.948 
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Scarf bol(1er. garment .upporter. etc, G. B. 
Adam •.............................................. 580.102 

Screen. See Window screen. 
Seal lock. H. A. Harrington. . . . . . . . . . . . . . . . . . . . . . . .. 579.977 
Sealing cap for cans, etc .. G. J. Record ............. 500.222 
Separator. See Air separator. Pneumatic.sepa-

rator. ' 

��:r�ot;:g·l!b:'ic.?':2:��inefi:ir:s:iieti.8ii.iiC �:�� 
Sewing macblne. E. M. Staples ...................... 580.015 

��:lr�u����
n
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S
bl����it· if.' 600.236 

WI.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 580.028 
Sbarpener. dl.k. H. H. Vernon ...................... 580.168 
Sbeet metal cans, mann facture of, O. S. Fellow •.. 579.969 
Sheet metal mat. S. T. Williams ............... ; .... 580.rol 
Sbow ca.e. A. A. Cblttenden ........................ 579.957 
Sifter. a.h, Mor.e & Sbattuck ........................ 580.289 
�I�r�ir!e�/"�;��'brlt�:���t����� ............... 580.106 
Skin. or bide •• removing lime from and .wellIng 

all kind. of. W. Dieterle ......................... 580.211 
Skirt lifter. M. R. Luca •.............................. 580.0CJ3 
Slate or blackboard cleaner. J. Ruckstin .. t ........ 580.002 

(Continued OR page !55) 

© 1897 SCIENTIFIC AMERICAN, INC. 

STUDY 
A 
T HOME 

BY OUR EFFICIENT CORRESPONDENCE METHOD, 

ELECTRICITY, MECHANICAL � 
DRAWINIl.MECHANICS, OR 72-page 

STEAM ENgiNEERING. Ca����ue 

INSTITUTE FOR HOME STUDY OF ENGINEERING. 
46·47 Blackstone Building, CLEVELAND. OHIO 

ACETYLENE GAS AND CARBIDE OF 
Calcinm.-AII about the new iIIumlnllnt, its qnalities, 
chemistry. pressure of liquefaction, it! probnble future. 
ex periments pertormed wit.h it. A most valuable seriP8 
of article�, �ivinfl In cumplete form the particulars of 
this !iJubjeCt. A pparatus for makinjl the flas. Contained 
III SCIENTIFIC AMEIUCAN SUPPLEMENT. No •. 99S. 
H104. ]00,.. 10]\!, 1014. 101�, 14114i. HI\!\!. 
1 "3 .. ') and lOaN. 'l'he most recent apparatus of sim
ple and more elaborate type described and illu�trH.ted 
in .pecial acetylene Supplement No. ] O�". Price 10 
cents ellch. To be had at thiS office and from nil new�. 
dealer�. 

ciI!!����S' ���E�P-
ments for Bands and Drum Corps. Low

I, ,II' es t prices ever quoted. Fine CatalOg

.

, 400 
Illustrations, mailed free .. it gives B.lnd 
Music & Instructions for Amateur Bands. 
LYON & HEALY. 33-3li Adams gt .. th •• 

TEA AND ITS EFFECTS.-BY JAMES 
Wood. M.D. An interestinll paper discussln!! the rela .. 
tive position of theine among other stimulants nnd the 
physiologica) actions that it is capable of exertinll. 
Analysis of the tea leaf. Analysis of symptoms in 
theinism. E:tJectsof tea on the nervous system. Com. 
pu.raUve actions of theine and cHft'eine. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No.10 11. I'rice 
10 cent.. To be bad .. t tbl. oWce and from all new.
dealers .. 
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Send 

FOR SALE or on royalty. my patent Bootjack, 
broad claim. wltbout competi�ion In 

It. line. U. H. Ulferts.1417 Trem. St., Galve.ton. Texa. 

Shorthand by' Mail ������VJu:���.::rjl�i 
!uson.Free. Potts tihortb8l1d College, WIllI$m.port. Pa. 

WE MAKE �-;,t:���l:!�
I
'.:iYi::�:;·f�����

n
g.; 

contract work. Am. Metal Worker .. P. O. Box 2'795. N. Y. 

I C E !UACHINRS. Corll�. Eng'nes . Brpw,·l". nnd Boult"l's' IUachintor)r. '!IRE VILTER 
MFG. Co., 800 Clinton Street, Milwaukee. WI .. 

55000 We olferca.b for .lmple ldeaa. patented 
or not. Send 10 cent. to cover po.tage 

and expen.e, and we will Bend plan 8I1d particular •. 
H. H. J.tltAlSKLIN llIFG. CO., !Syracose, N. Y. 

TURBINE 
W ATE R W H EEL S. 

SEND FOR PAMPHLET. 

.JAME8 LEFFEL'" 00., 
SDrblcfteld. Ohl., U. IJ. A. 

FOR SALE THE McGHEE PATENT GOT.D l'JtflCES", for the Repnbllc of Mex
Ico. Tbe mo.t valnable patent of the age. Addre •• : 
G. W. Mc Gbee, 597 Spalding Avenne. Chicago, Illinois. 

i��iC!'!W jTYPE. WHEELS. MODELI&.llxPER1MENTAL WORK�lMAU..flVlCHlf1E1ft' NO'IElTIE6. ETC. NE.W l'D aTEnceL .GRKI lOG NA&BAU 8! N.'I'. 

EXPERIMENTAL MACHINE & MODEL 
Work. Flr.t-cla •• equipment. Secrecy l(11aranteed. 
H. ROBINSON & CO •• 616 Southern BOUlevard, N.Y.Clly 

THE CmCAGO DRAINAGE CANAL.-
Description of a great en�ineerinlC work undertaken to 
prevent t.he contamination of the city's water supply. 
With 6Iliu.trntion •• Vontalned in SCIENTIFIC AMERI
CAN SUPPLEMENT. No. ] 01"'. Price 10 cent •• '1'0 be 
had at this office a.nd from all newsdealers .. 

WillSON CARBIDE WORKS �1:l��'Wam�:; 
of 200 lb •. 115 f. 0. b. New York, Including Iron case 
1>ac�es. Patentees and manufacturers for export. 
OWce ro Malden Lane, New York. 

ROTARY ENGINES. 
� ..... 

The varlons elfort. that bave been made by Invent
ors dnring .everal jleneratlons to overcome tbe de
fect. of thl. form of motor will be di.cu •• ed In a 
.erle. of article. now being publl.bed In tbe 

$dtntific Jlmtrican Suppltmtnt, 
beginning wltb tbe i •• ue of April 3d, and extending 
over a period of tbree weeks. Tbe.e article. "Ive 
tbe bl.tory and development of tbe Rotary Engine 
from tbe year 1588 to tbe pre.ent day. Tbe engrav_ 
Ing. wblcb accompany tbe article bave been pre
pared from work. on tbe .ubject of Rotary En
gine. 8I1d from patent drawing. of recent Inven_ 
tions, many of tbem .bowlnl> device. of the greate.t 
'Jtigenulty and Intere.t. Cople. 10 cent. eacb. 

MUNN & CO., Publishers, 
361 Broadway, New York City. 

SUPPLEMENT. $0.00 a year. 
Combined rate •• witb 
SCUNTIFIC AMIIRlCAN '" 
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