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The charge for insert-ion under this head is One Dollar a 

Hne for each insertion.; about eiaht words to a Hne. 
Advfrtisf'ments 1}l·ust be received at publication ojfice 
as early as Thu-rsday morninQ to a-ppeari n t h e  follow­
ing �veek's issue. 

Marine Iron Works. ChICagO. - Catalo/otue free. 

HD. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y. Ct. 

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 

Folding Umbrellas. 'VriteGrove & Stover, Luray. Va. 

Manufacturer wanted for cartridge carrier Patent No. 
568,2'�. 

Improved Bicycle MachInery of every description. 
The Garvin )-Iachine Co., Spring and Varick 8ts., N. Y. 

Concrete Houses - cheaper than brick, superior to 
stone. .. Ransome," 757 Monadnock Block. Chicago. 

}"'or static machines for all purposes. and X ray appa­
ratus. write Reedsbur/ot Electric Mfg. Co., Reedsburg. 
Wis., U. S.A 

The Norwich Line-New York to Worcester. J�owell. 
Gardner. Winchendon and Keene. N. H. From Pier 40. 
North River, 5:ffi P. M, week days only. 

The celebrated" Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma­
chine C{)mpany. �'oot of East 138th Street, New York. 

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

The Temperly Transporter. 
See illustration. front page of 8CIESTU'IC AMERICAN, 
April 24. It is manufactured by the Lidgerwood Mfg. 
Co., 96 Liberty Street, New York. Write for particulars. 

Wanted.-Mechanical engineer. understanding Span� 
ish. and familiar with sugar machinery. to visit Spanish� 
American countries and solicit orders for manufac­
turer. Address with references. X. Y. Z .• Buffalo. N. Y. 

Will erect a hydraulic press brick machine for any 
parties or stock company desiring to manufacture brick 
and furnish the patent right to use same. Capacity 
50.000 brick per day. For terms and particulars. address. 
'1\ A. Gordon. Shelbina. Mo. References given. 

HINTS TO C ORRESPONDENTS. 
Names and Address must accompany all letters 

or no attention will be paid thereto. Tnls is for oUI 
information and not for publication. 

References to former articles or answers should 
give date of pa er and pa�e or number of question. 

Inq ulrle.. not answered m reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lettei 
or in this department. each muet take his turn. 
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houses manufacturin({ or carrying the same. 
Special Written Inforlnatlon on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

Scientific AlDerlcan Supplements referred 
w may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt 01 
price. 

Minerals sent for examination .hould be distinctly 
marked or labeled. 

(7163) A. S. M. writes: 1. I wish to Jay 
underground, for a dista�ce of about 50 feet, five bat· 

. tery wires (one of which to be connected with the carbon 
element and the other four with the zinc). Had thought 
of inclosin({ them in an iron pipe. Would you consider 
that advisable? A. Wedo not consider the use of an iron 
pipe necessary if . the wires are perfectly insulated with 
a waterproof coating, such as gutta percha. 2. Would 
a quantity of metallic mercury equal to about a thimble 
ful be] en�irely volatilized if exposed to the atmosphere 
for a year? A. Mercury volatilizes with extreme slow· 
ness. We think that the quantity named would last for 
more than a year. 3. I wish to make a series of electri· 
cal contacts through mercury. Would there be any dan· 
ger of the copper wire becoming foul with the scum 
'Sometimes seen on the mercury and 80 refusing to trans­
mit the current? A. It would be lldvisable to use pIa· 
tinum terminals, and. to keep a layer of alcohol on the 
mercury. But copper or steel terminals would work well 
for a great many makes and breaks. Possibly carbon 
would answer your purposes. 

TO INVENTORS. 
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unequaled facilities for procuring patents everywhere. 
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sons contemplating the securing of patents. either at 
hDme 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 SCIENTI>'lC AMERICAN, 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

MAY 18, 1897, 
AND EA C H  BEAR ING T HAT DATE. 

LSee note at end of list about copies of these patents.] 

Adjustable chair, H. S. Jordan ...................... 582,!I2B 
Adjustable platform, E. H. �'isher ... ... ........... 582,815 
Aerialilight. means for, L. P. MOuillard ........... 58'2,757 
AdvertiSIng and display apparatus, electric, J. L. 

K illmer ..................... : ...................... 582,f»�1 
Advertising device. Ifredericks & Arbeiter ........ 582,t);{:-J 
Advertising medium. C H. Gatchell. .............. 582.782 
Alarm. See Speed indicating alarm. 
Alarm lock, S. C. Wolfe .............................. 582,711 Amalgamator, F. G. Jordan ......................... 582,H.=i 
Ant trap, W. B. Bond . ....... ........................ 582,977 

Armature coils. machine for forming, 9. A. 
Grisell .............................................. 582,&lU 

Automatic sprinkler. C. E. Buell. ................... 582.897 
Axle, vehicle, D. A. Brown ........... ............... 582,800 
::fi!�C�re�s·. R���ii�rp'liy::::::::::::::::::::::::: �:� 
Band cutter,J.H. Youn� ............................ 582.712 
Bath cabinet, H. F. Gray ................... ..... .... 582,1;39 
Bearing', ball. Price & Nagle ......................... 582.7\17 
�:a ��?t��:nti: �r
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Bicycle brake, M. E. Davis .......................... 582,984 
Bicycle. convertible. L. '1\ Pates ......... .......... 582.678 
Bicycle crank and crank axle. E. S. Leaycraft .... 582.750 
Bicyole frame, A. Pinover ........................... 582,948 

� citutific 

ORDINARY RA'I'ES. 

III"ide Page, each insel'tlon - - '7;) cents a nne Buck l�age. ea('" insel'lion ----$1.00 a nue 

[Jf""For some classes of Adve.,.tisements, Spectat and 
Higher rates are required. 

The above are charges per agate line-about eight 
words ner line. Tbis notice shows the width of the line. 
and is set in agate type. Engravings way bead adver­
tisements at the same rate per agate lin e, by measure­
ment, as the letter press. Advertisements must be 
received at Publication Office as early as 'l.'hursday 
morning to appear in the fullowimt week's issue. 

Bieyc1e handle bur. C. G. Dieterich ................. 582.002 
Bicycle hub, Henry & Tebow .. . . .................... 58'1,861 
Bicycle propelling mechanism, G. Beek.man ...... . 1)b'2,Bi4 
Bicycle sprmg seat post, J. H. Layman ............ 582,864 
Bicycl&.8tarter, P. C. N. Pederson.. . .. .. . . . . . . .. .. 582.764 
Bicycles. speed gear for transmitting power in, F. 

Ecaubert ............................. ............. n82,7jfJ 
Blast furnace, F. H. �'oote .......................... 582.817 
Blind and awning. window, Gluck & Keach ....... �,7sa 
Boiler. See Steam boiler. 

:�H:� ��� ����k �.:����e�kliilgie;:::::::::::::::: �:+!� 
Boiler furnace, J. I!�. De Navarro ............ 582.760, 582,761 
Boiler water tubes, machine for cleaning, Robe-

son & Bobne ...................................... 582,953 
Boilers, safety water column for steam, Elliott & 

LawrIe . . . . . .  .. . . . . . . . . .. . . .. . ... . . . .. •. . . . .. . . . . . .. 582,62 4 
Bolt. See Brake lever bolt. 
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St 
foot power Bottle filling mac�ine, C. S. Dolley ................. 582,62.1 

ar * Screw Bottle, non·reflllable, W. H. Gilman ............... 583,uU 
•••• Bottle8topper, F. A. Bickford ......... ............. 582,976 

... cuttlng �g�Ii1Ife:�:{c":':,':i:.eer. H. Wank ................ 582,7b'9 

Lath e s �!:;� BO,,& tlW�ffd ���P.
i��: ��� I�.���

i
�� ��:����: ��:�� 582,1& 

9 and 11·inch Swing. :g� ����1�a
aCch����·t:g·�k:.��������::::::::: �:�� 

Ne'w and Original Features l�ik:.ta���g
BIf:y

c
c9�n�rtke����ri8.ge.br8.k.e. .. IHiiid 582,998 Send for Catalog'ue B. pressure brake. 

Seneca Fall. Mfg. Company, Brake handle. M. G. Hubbard, Jr .................. 582,822 
·695 Wat£r St .• Seneca Falls. N. Y· Brake lever bolt, N. Nelson .......................... 582,793 

SUPPLE· l�t��eg�r�E.e��:�t��r�':,��·::::::::::::::::::::::: ��:� 

STEAM 
A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery. and at 

��o��o�:;t�� ST AM P �f {�"ect�':.� 
an d min i n g pense, 
capitalist. se

.
nd for catalogue. 

MILL GATES IRON WORKS, Dept. C. 
650 Elston Ave.. Chicago. U, S. A. 

Burner. See Gas burner. Hydrocarbon burner. 
Butchering apparatus, N. F'e1dt .................... 582,00! 
���f��irp�����������.'. �'. ��.���.���:::::::::::.: �:�� 
Caisson, E. S. Jarrett ..... _ ........................... 582,744 
l'ake turner, griddle, W. L. Dodge .................. 582,852 
�:���!�i���:� :�ic���.:r:"';een;an::::::::::::: �:� 

'Camera, photographic, S. French ................... 582,995 
Call. See Milk can. 
Car coupling, J. D. Hoover .......................... . 582,!rlO 
Car coupling, W. Kelso .............................. 582,929 
Car fender, P. L. Benner ............................ 582,844 

. Car fender, G. P. Laubenstein ...................... 582,933 
Car fender, F. J. List .......................... ...... 582,9<14 
C
ar

:.:� ��::::�t:e���sE�Kf���� .���. ����.
i
�� .. ��� 582,935 

Card stop motion, woolen, P. H. Walsh ............ 582,991 
Carriage brake, baby, J. A. Cr .. ndall ................ 582,&99 
Carriage return device, child's, L Moe ............. 582.997 
Case. See Ticket case. 

2�:�� adJe�s��fu��:b�: 'c�ai�earson ........... .' .... �,945 
Churn aud butter worker, combined, R. B. Dis-

brow .. ................... ..... .... .. ............... 582,621 

PbYSIcal and �chool Apparatus C
l
g
��!:1fe���.�� .. ��.����.� .. �.�� .. �.����.�: .. �:. 582.b'ffi 

THE THE.RMOPHONE 
Cigarette machine, C. C. Satterwhite . . •. . . .  583,OO!, ;,s;�,oo.1 
Cillarette machine, continuous, C. C. Satterwhite 683,0)1 
Circuits. method of and apparatus for preventing 

A new instrument for 
Measuring Temperatures 

Will take temperature of any-
thing at

;JJ1 
&��:�: 

7�:�
nce. 

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

POWER • PRESSES 
for the manufacture of 

HARDWARE SPECIALTIES, 
Spoons, Buttons, Locks, Shovels, etc. 
for all operatwns in tbe manufacture 
of Metal Goods. Improved Clutch 
ro
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ments. Send us full par�culars, stating 
what you wish to make. Machines fit­
ted with AutomatiC Feed and Ejectors. 

1'. �. &; G. L. BROWN, 
21-29 Fort Ave., Bllltimore. IUd. ----

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has these Great Advantages: 

The speed C8.II be instantly changed from 0 to 1600 

=beu�!d�i� �� a:��wth�:alwa:f:l;��� 
am&llest or largest drills within its range-a won· 
derful economy in time .00 great &aviD&" in driB 
bre&kag'e. Send for catalogue. 

W. F. & JNO. BARNES CO., 
11l1l1l Ruby St., Rockford, Ill • 

Patent Carrying Track 

OVERHEAD 
TRAMWAY 

for Mills, Foundries, Machine Shops, or for 
MerchandIse. Stmd. fOT Book. 

The Coburn Trolley Track Mfg. Co., 
• • •  HOLYOKE, lUASS • •  , 

formation of arcs when opening, T. Von 
Zweigbergk ........................................ 582,772 

81���:r�r 
s�:

l
bf!i:;��r�:Ir�fee;�er:· Sue'ker'rod 

582,
65

3 
cleaner. 

Clothes line, W. A. Johnson ......................... 582,!127 
Clutch, direct acting engine, J. D. Gray ............ 582,819 
Coin controlled apparatus. Force & Gundaker .... 582,730 
Coin controlled apparatus, W. Reeves............ 582.685 
Coke, etc., conveyor for, J. M. Dodge .............. 582,903 
Condenser and separator for steam exhausts, J. 

A. Dillon ....... ................................... 582,813 
8g�J::�i�t�lclo
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582,9
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coupling. Pipe couplIng. Pole coupling. 'rhi1l 
coupling. 

Crane, overhead traveling, W. H. MorKan ......... 582P62 
Crane, self propelling steam, A. W. Robinson .... 582.766 
Crate, folding elg, J. W. Bennett .................. 582,613 
R'!,�
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Current meter, W. G. Price .......................... 582,874 
Currycomb, A. Clapp ........... ..................... 582,00! 
Cutter. See Band cutter. Stack cutter. Vege� 

table cutter. 
Dental artic).llator, F. Fourt .. " .. . .1 ................... nB2,7al 
Dental mandrel, C. J. Peterson ..................... 582,796 
Desk and seat, combined school. Smith & Hughes 582,885 
Diazo compound. stable. A. Feer ..................... 582,858 
Draughting board, J. H. W. Hawkms ........... .. 582,786 
Dress supporting and securing device, J. & W. H. 

Gelston. . . .. . .. .. . . .. . .. . . .. . . .. . .. . . .. . .. . .. .. .. .. 582,986 
Dust collector, S. H. Wilson ......................... 582,967 
Dye, trisazo, Schmidt & Ernst ............... 582,958, 582,959 
�re�rtg�g�t�o�}�;���W��g�����.�,.�� .�.: �.�?�� �:� 
ElectriC gate, automatic, J. M. Williams et a1. .... 582,889 
Electric lock, H. Bezer .... ... .. .. .. .................. 582,615 
Electric switch, E. H. Wright .............. " ....... 5821340 
Electrical conduit, J. J. Groshans .................. 582,910 
Electrode, J. A. Deuther ............................ 582,72 1 
Electrode, .W. Majert ................................ 582,936 
Electrolytic apparatus, A. E. Hunt ................. 582,923 
Elevating mechanism, screw, F. Stuempile ........ 582,963 
Elevator, E. L. & G. Ha ll ........... ................ 582,987 
End gate, wagon, Boulton & Mark .................. 582,805 
End gate, wagon, F.·F'. Emrich ...................... 582,814 
En� ine. See Gas engine. Steam engine. 
Engine reversing mechanism, steam. A. D. Fer� 

guson. . . .. . .. . . . . . . . . . . . . .. . . . . . . . . . . ... . . . . .. . . . .. 582,630 
Envelop, B. B. Thoma. ............................... 582,835 
Eraser, blackboard, J. D. Barrie .................... 582,612 
�����Wi�',:;;.�,,£r,;tJ. ir-����.��.�:::::::::::: �:\lM 
Extractor. See Stump extractor. 
t:f�r�J!'ii����e�ce\�;�:;iiliig: T 'P'Ickie;':::::: �:� 
Fasteper for gloves, shoes, etc., C. A. Pfenning ... 582,!lt6 

Every Mechanic Metal Worker, or t;:!�er/��g't�1���F{;r�'m.����·::::::::::::::::::: �:� 
IJfi�So�b:rJr!:� �':t���������i Feed 'later heater. T. M. Eynon .................... 582. 628 

"It • (�IIS • Jlbout. (OOIS" 

8atalogue. It contams 710 pages, �����r.
po§�bb"ar 

Cie'i{le��
nson ...................... 582,7�9 

size It»9x7�f and is an exhaustive }"'ertilizer or seed distributer, S. L. Allen .......... 582.610 
and instructive list of all tools that Firearm sight, F. Merrem ............................ 5A2.ti(j() 
may be required. Mailed free to Fire escape hoist. etc., F. Lyst ...................... 582.758 
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forwarded witb every copy of the li1anging machine. I. Jones ............ .............. b82,863 
book. Send stamps or money order. Float or sinker securing device. O. T. Huebener .. 582,7ffi 

M 0 NYI 0 M E RY .. CO. �'Ioorilig, J. W. Heaton .............................. 582,&15 
g, Fluid pressure brake. R. Fitzgerald ................ 582,816 

Fluorides, making, W. Mills ......................... S82,�J38 MAKERS AND JOBBERS IN 
F IN E  TOOLS, 

105 Fulton Street, New York City. 

(OR HYDRAULIC MOTOR). fl 
Por Ra ising Cistern Water and 
Increasing City Water Pressure 
for Higb Buildings. 

NO TANKS REQU IRED. lIT Seoo ftYr Oircular. 
THE ERWIN HYDRAULIC MACH'Y CO.� 

. - , 
5B Loan & Trust Bldg., Milwaukee.Wls. �. � . . 

Fly trap, C. H. Eiskamp .............................. 582iXJ5 
Foldingmachine. J. L. lfirm ........................ 5b2.729 
Form, coat, L. M. Marble ............................ 582,98'J 
�"'reezer. J. T. Jordan ..................... ............ 582,11J6 
Furnace. See Blast furnace, Boiler furnace. 

Muffle furnace. 
}"'urnaces. purifier for blast. W. Kennedy .......... 582,791 
Galvanizin� metal tubes, bars. etc .• apparatus 

for, A. I,. llurphy ................................ 582,667 
Game counter. A. H. Wilson ........................ 582.771 
Garment hook, J. J. Horan .......................... 582,742 
Gas burner, C. H. English ........................... 582,62 6 
Gas engine, J. A. Charter ............................ 582,WJ 
Gas lighting apparatus for incandescent gas 

Gas
li
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t
��v���: �t�::.�trrc���el"topo·uios·& 

582.875 
Kratz·Boussac ................................... 582iH9 

Gas
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Gas manufacturing apparatu s, F. Logan .......... 582,655 
Gas meter. COin freed. H. & C. Gamwell ........... 582,781 Gate. See Electric gate. End gate. 
Gate, J •. J.undqu 1st . .... . ... . .... .... ..... ....... .. ... 582,826 
Gate. E. E. 8m Itb .. ............. ...................... 582,700 
Generator. See Steam generator. 
Glldmg Hlms, roll for holding and applying, E. P. 

Browne .............. . ............................. 582.979 
Gin saw sharpener. E. J.J. Chaffin .................... 582.807 
Gla.�s articles, method of and apparatus forform� 

in"" J. Proeger .................................... 582,9-19 
Glassware, mould for manufacturing, J. Proeger 582.950 
Governor. marine engine. E. D. Bangs ............. 582.715 
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for. W. Hartmann ................................ 582,642 
Grain door. A. Lipschutz" .... ..................... 582.865 
Grain separator and cleaner. J. }I'. Hatfield ........ 582,916 
Graphophone. coin controlled. 1\ H. Macdonald 582.7M 
g�l���I��:i�or;�st�pf.aN�t�g���: .. �'.�: .���.

r
.�:::: �::rl 

Gripping mechanism, S. S. Webber ................. 582,700 
Gun frame for drop down firearms. M. Bye ........ 582,776 
Hair cuttina- machIne. C. P. Volland ................ 58:1.005 
�:��e:�!���.�r�d!����I

.�.::: ::::::: :'.:::::: ::::::: ��:+� 
Harvester. corn. W. P. Lindsey ..................... 582.654 
Hat holder, H. H. Freeman ......................... 082.912 
Hay raking and loading machine, T. Rasmussen 582.95] 
Hay truck, O. E. Adolph ............................. 582,:nO 
Headlight, dasher, W. W. Whitcomb .............. 582,800 
Heater. See Feed water heater. 1'ea or co1fee 

heater. 
(Continued 011 page 350) 
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STEAM ENGINEERI 
(Stationary, Locomotive, Marine),-M.echanical ��5d"",,,, 
Drawing; A.rchitectural Drawing; Machine 
Design; Electricity; Architect.ure; Plumbing; 

�����l, 31 COURSES�J��dl� 
Engineering; Surveying and Mapping; Met.al 
Pattern Cutting; Bookkeeping; Short.hand; 
English Bn,lIches; Mining; Met. .. l Prospect'g. 

�:!;; ... GUARANTEED SUCCESS. 
r ..... llerall. Adv .... or 101lalllllenll. 
Circ:wa'r Free; State wbject "ou wish to dud,.. 
Ia ...... tloul CorreIpo_de.ee 8ehool., Box 942, 

FEDERAL BENCH PUNCH 
10" high, 10" long, with lever 2 4" 
��

n
H�� 5']'�!I\'h�f.�g��;,�ti'Yign 

�"j'ii�1��f !:'''i>�l!fe
e. 
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atdl' :�OF!r 

one size hole, $ 15; extra dieM for 
round hole, per set II. lIT Seoo stamp fOT cataWglu oj 
machinists' tools. 

CHANDLER & FARQUHAR, 
3B Federal St., Boston, Mass.  

• ••••••••••••••••••••••••••• 
: FOR BICYCL E USE. • 

• We now make for our � Adjustable Jaw Cut·NIp, • 
.... per Jaws sr.eclally shape.! • • to cut w re in bicycle • • rims. Same price as oth- • • er style� $2.00. Oatalo{ltUl • • of 1i�ne 10018 free. • 
: l.HS� STARRETT io«!ia. Athol. rr.\�\'.: 
•••••••••••••••••••••••••••• 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

(RAND DRILL CO.) 
Send for OataLouuf. 100 Broadway, New York. 

IVI�4JI@'\,","� 
' An Indispensable Labor Saver. � 

Will feed Hne or coarse, at any 
angle, with out pr€:Bsure or loss of 
power. Warranted, . F.or particulars. prices, etc., 

lllEWElt '1'OOL CO., 

16 Elm St., Portland, Me., U. S. A. 

POWER 1 POWER 1 POWER I 
Fifty per cent. increase at no additional exp�nse. 

YlCTIR VAPOR EIIOIIE •• 
LOCAL AGENTS WANTED. 

Steam and Vapor Launches 
Rowand Sail Boats. " 

Send for catalogue. Specify 
one wanted. ' 

THOI. KAIIE a. DO. .. . . ... 64·66 \Vabash av., Chicago. . . . . _. . . . 
This beats Wind, �team. or Horse 

Pow€.r. We oner the \VEH",'l'Elt 2l1! actual horse power 

GAS ENGINE 
for S 1 ;;U. less 10% disco unt for cash. 
Built on tnterchangeaPie plan. Built 
of best material. Made In lots of 100 
theretore we can make theRimice. Box-

�a��
r
f��lf���ta:s�l�g�. pounds. 

IT Write ftYr Special OatalO{lUe. 

WEBSTER M'F'G CO., 
1(11£ West 15th Street, CHICAGO. 

tbt Englnt tbat 
Built a 

10,000 squllrt ft. 
IIddltion Illst ytllr 
A marvel of Sim­
plicity and efficiency 

Mel'tion Sci. Am. 
OLDS & SON ENGINE WORKS, LANSING , M ICH. 

The Chicago Gas & Gasoline Engine 
The simplest gas and JZasoline 

enlline on the market. Has no 
equal for absolute, steady speed 

and durability. lt is a dwarf 
in size and a Samson itJ 
strengtb. Oatalogue sent on 
application. 

MANUFACTURED 1JY 
J. J. N U ",II A N (:0 •• 

4S HA'· South Clinton St 
OHICAGO. ILL. ., 

1897 Suppl�m�nt 

£atalogu� R�aay! 
1t 1t 1t 1t 

The publishers of the SCIENTIFIC AMERI 
CAN announce that an entirely new 4tl 
page SUPPLEMENT Catalogue is now 

ready for distribution, and will be sent 
free to all on application. See read· 

ing notice in the present number of 
the SCIF.NTIFIC AMERICAN. 

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