
A Great Repository of' Practical and 
Scientific Information. 

OIuJo f the FuUest. Freshest, and lIlost Valuable Handbook.' 
of the Age. r ndispensabLe to Every Practical III an. 

RECENTLY PUBLISHED. 

Price $2.00. 
Free of Postage to any Address in the World. 

Th� T��hM-�h�mi��l R���i�t !��k: 
Containing Several Thousand Receipts. covering the 

Latest. most Important, and most Useful DiscoverieS in 
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delphia. author of "Ga]vanop]astic Manipulations." 
l��������D�l;�o�tfJ�rii�:r,���ro���ni��I����a;t�:: 
ed, containing an immense amount and a great variety 
of matter. 

Price $2.00, free oj posta"e to any address in thp, world. 
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!#�e ���%l.£''''to 
anyone in any part oj tM lVorld who will jwrn;.sn nis 00-
press. 

HENRY CAREY BAIRD &. CO. 
JNDUSTRIATJPUBLTSHERS,BOOKSlj:LLERS & IMPORTERS 

SIU Walnut �t., Philadelph ia, Pa., U.S. A. 

"A Handsome, Valuable, 
and Complete Handbook." 

Brooklyn EagU. 

TAXIDERMY 

AND 

Zoological 
Collecting. 

By W. T. HORNADAY. 

mustrated, 8vo. $2.50 net. 

A Complete Handbook 
for the Amateur Taxi
dermist, Collector, Os� 
teologist, Mu s e u m
B u i 1 d e r, Sportsman 
and Traveler. 

I< This handsome vol
ume is the most com
plete, the most practi
cal, and the most valua
ble contribution to the 
subject which has yet 
come from the press, 

and will be heartily welcomed by all interested in taxi
dermy or engaged in collecting specimens."-Christian 
at Work. 

"Profusely and admirably illustrated." 
-Boston Beaco'P 

SOLD BY ALL BOOKSELLERS, OR SENT, POS� 
PAID, BY 

OHARLES SORIBNER'S SONS, 
743-741» Broadway, New York. 

THE NEW MODEL" HALL .. 
PlIRFlllCT TYPEWRITER, 

BEST MANIFOLDER. 
Jr Terms to A gents Liberal. 

PORTABLE, INEXPENSIVE. 
WRITES ALL LANGUAGES. 

Send for Cat alogue and 

Address N. T¥��Wj!tI'I!Eiic& 
611 Washington St., Boston, Mass. 

THE WESTER N UNIIVERSI TY 
OF PENNSYLVANIA. 
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NEWYORKBELTING&PACKINC CO� s � 
JOHN H. CHEEV;;R. J. {V�
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.
VE JONES, Managers. 15 Park Row, New York 

OLDEST and LARGEST Manufacturers in tbe United States of 

Vulcanized Rubber Fabrics 
Fol' Mechanical PUI"pOses. 

Rubber Belting and Hose. r" , -

1!lf\- -rEST r\o�t 

W ANTE D.-Moulding machinery for cylinders (not 
enjline), 10 to 00 inches diameter. Who makes, can make., 
or has invented such 1 Edward R. Hugus, 5516 Penn. 
Ave., Pittsburg, Pa. 

SOLID VULCANITE EMERY WHEELS. Q,-� -"" 
Experimental Science RUBBER CUSHION BICYCLE TIRES app��!�� �:':'�ns. 

v_ bil o - -"" _�-=-;:-
BY 

GeO. ltI. Hopkins. 
In t e re s t ing Experi

ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
A pparutus, m u c h of 
which may be Made at IIome. Amonf,!' Subjects 
treated are ElectrICity in 
all its Branches. Ma2"net
ism, Heat. Light, Photo--

PNEUMATIC BELL OUTFIT aATES ROCK a. ORE BREAKER 
�i�
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icst etc. A world of Valu
a b I e Information. A 
Source of R a t i o n a l  
Amusement. A superb 
work for Young and Old. 

Pnt up your own Call Bell. Nothing to get out of  order. 
Send for Circular. W. B. BEACH. Electric and Pneu
matic Supplies, 132 Fulton Street, New York City. 

ICE·HOUSE AND COLD ROOM.-BY R 
G. Hatfield. With directiOns for construction, Four 
engravings. Contained in SCIENTIF IC AMERICAN Sup
I'Ll{lMENT, ti9. Price 10 cents. To be had. at this oil., 
{l.m of all newsdealers. 

T
HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSIJORO, I'A •• Builders of Hi�h Cia •• 
Steam Engines. Diamond DriJ ling and General 
Machinery. Flour Mill Rolls Ground and Grouved. 

SCIENTIFIC AMERICAN SUPPLE�=i-�'CA�n�U�;�:��a:��u�e
bra8f athttrs

C�c�
Ifo� 

10 cents. Also to be had of newsdealers In all parts of 
tbe country. 

�"�!�:��f!���;;�.� 
.. of ctlltr"e to any address. . MUNN &; CJIJ., 361 Brondway, New York. 

An inventor 
Wh5-' has a bright thought to be worked 
out can get mechanical help by writin!! 
to us. We send a primer first. � 

THE JONES BROTHRRS ELECTRIC Co. CIN'TI. O. 

INVENTIO N S  PRACTICALLY DEVELOPP,D 
! Drawin�s, Pattern Making. Experimental and Fine Ma
chine Work of all kinds. MILLIKEN & D'A MOUR, 
151-153 Cedar Street, near West �treet, New York. 

�BIGYCLESJON EASY : PAYMENTS . - 0 extraeharge. 
All makes new or :Id hand. Lowest , . ·prices jluaranteed. Send for cata and ovemoney. Rouse,Hazard&; Co� 16 GSt. Peoria,lll 

Capacity up to 200 tODS per hour. 
Has produced more ballast. road 

metal. and broken more ore than 
an other Breake s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 
CATES IRONWORKS, :;0 C 80. Clinton �t., Chicago 
215 Franklin St., Boston, Mass. 

n �!Pl� � � � W.��h!t �n�e!< ISft II iI l Llst rated catalogue. jres to all. U Cushman Chuck Co., Hartford, Conn. 

IllUstrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS. 

PRICE, by mail, p08tpaid, • • • $4.00. 
MUNN & CO., Publishers, 

Office of THB SCIENTIFIC AMERICAN, 

361 Broadwav. New York. 
ELECTRO MOTUR. SIMPLE. HOW TO 
make. By G. M. Hopklns.-Description of a sma]] electro 
motor devi�cd �:Q.(l constructed with a view to assistinjl" 
amateurs to make a motor wnich might.beariYe-n\Villf-advantage by a current derived�:rom a "Jattery. and 

ROBERT WILHELM BUNSEN. - BIO. ��L�lo;tin�d
rn���fn:��r��gP�cil

e
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e
i:�� �o;;��� graphical sketch nd po t ait f th's 1 b t d h 't \Vith 11 figures. Contained in �cn;NTIFJ(' AMEHI('AN 

withareview of�is con[Jbuti�nat���e�� ecgnt�1fn�d SUPPL�;l\l��NT. No.ti4I. Pi"ice 10 cents. To be bad at 
in ScIENTIFIC ArtUJRICAN SUPPLEM ENT, No. 289. Price this ottlce and from aU newsdealers. 
10 cents. To be had at this office and "!:rom all new,," - - . - - ----- -c--=--=-=---=---::----- --
t.ealers. 53 PRINTING PRESS Do all your own 

- _ 
prmtwg. Save 

STEEL TYPE FOR TYPEWRITERS logue for twostamps. Kebey&�0!,j1�r1Jen,Cc��'ri: 
StenCIls. Steel Stamps. Rubber and 

�iO{f:�1ta!�lp��.!!�;���,
i
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t
work Smai1 Machinery, Noveltjes. etc .• man

ufactured by special contract. 
New York StenciIWks., 100 Nassau St., N.Y 
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AMERICAN, continue to examine improve-
ments. and to tiet as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-five years' 
experience, and now have unequaJpd, f acilities for the preparation of Patent Drawings, Sp�cifications. and the prosecution of Applications for Patents in the United States, Canada, and Foreign Countries. Messrs. Munn & Co. also attend to the preparation of Caveats, Copyrights for Book�, Labels, Reissues. Assignments, and Reports on InfrIngements of Patents. All business intrusted to them is done with Bpecial care and promptness, on very reasonable terms. 

A pamphlet sent free of charge on application. con
taining fun information about Patents and how to procure them' directions concerning Labels, Copyri�hts, 
Designs, PatentsL Appeals, Reissues, Infringements Assignments, Rejected CaseB. Hints on the sale of Patents, etc. 
te�e 
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g Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patent_, 
361 Broadway, New Yorl<. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa
cific Building, near 7th Street, Washington, D. C. 

ARTESIAN 
Wells,On and Gas Wells,drilled ��j�:i.t ��fso

d
=��g� 

rg�:N��� �����f�:.q���� able Horae Power and Mo unted 
Steam Drilling Machines for 100 to 
fJOO ft. Send 6eents for illustrated 
catalogue. Pierce AI'tcsian 

as&i!!�e��1�e�'k":�lY�r�� 

The Scientific A merican 
PU BLiCATIONS FOR 1891. 

The prices of the different publications in the United States, Canada, and Mexico are aSfol1ows; 
RATES BY MAIL. 

The Scientific American (weekly), one year $3.00 
The Scientific American Supplement (week1y), one year, .. - - - - - _ - .. _ 5.00 
The Scientific Amer ican, Spanish Edition (month-ly), one year, - - - .. - - _ .. 3.00 
The Scientific American Architects and Builders Edition (monthly), one year. - - - - .. 2.56 

COMBINED RA'l·ES. 
The Scientific American and Supplement, _ $7.00 Ancient and Modern Languages, Physics 

Chemistry, Geology; Civil, lliechanical, and Electrical Eugineermg, Astronomy (Allegheny .,.,.T .& ..... Z-N .A. -r -ObservatorYEJ. E. KEELER, late of Lick Observatory, ....... �-.&.- - � 
fli�,)�fi.· for ��s�

n
i:t�:�

i
:;!��&ir6n���,ti:i�lh�iit8 S-r:El:ElL 

RANKS THE HIGHEST 
Endorsed by the best Engineers. 

The Scientific American and Architects and Build-ers Edition, - - - - - _ _ ... _ 5.00 
The Scientific American, Supplement, and Archi-

the place to study engineering." For cataioll11e. write TUBE CLE ANER w. J. HOLLAND, Ph.D., D.D., Pres .. PITTSBURG, PA . 

WELL DRILLING MACHINERY. I 
H. W. JOHNS MFC. CO., 

87 Maiden lane. New York. 
tects and Bunders Edition, _ 9.00 

Proportionate Rates jor S·ix III onths. 
This includes postage. which we pay. Remit by postal or express money order, or draft to order of 

MANUFACTURED BY 
WILLIAMS BROTHERS, 

ITHACA. N. Y., 
Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

power. 
Send for 

Catalogue. 

P U• RE TEMPERED COPP E R THE SAFEST MOST OURABl£ & ECONOMICAL METAL EVER OFfERED FOR VA· Rt ous MECHAN1CAl USES.H1GHEST ANTHR1CT10NAL QUALITIES IIiOISPENSI oLE fOR ELEGTRtGAl WOR.K EUREKA TEMPERED COPPER CO. NORTH EASr, PA. 
MUNN & CO •• 361 Broadway, New YOl'I •• 

Perfect Newspaper FOlie I MODERN PALEONTOLOGY, ITS PRE. DEAF��!§·l!�iff,��R1t�}�!!u.�g�,�,� 
�

t
t�t=� ;���t��kth:Ya�[li�i: c::!s!�� only by F. HISOO�:8:3 ���:;:�� y.h"':i�r:���:f:i�r���F REE 

The Koch Patent File, for preserving Newspapers, Mag- review the beings that lived in earlier times1 and points 

S 
---I azines, and Pamphlets, has been recently improved and, out the proper method of studying them at the present 

• 
t' f' B k C I I price reduc

.

ed. Subscribers to the SCIENTIFIC AMERI- I day,and that.too,in ",manner essentiall.r.ditrerent from cle n I IC 00 ata ogue �:N
pI��3 f��Vh�1���rt���Iit� �y

U�iff��Eli]5C:ft�: ! �: ��lin��a£Zt��1!�1h�' !�1i�¥1t;::s ��Jrtt� t������ _ _ ___ 01_"-__ 
oIWce of this paper. Heavy board sides; inscription representatives of the 'lI'ganlc world, which he claims RECE NTL Y PUBLISHED u SCIENTI]i�IC �MERICAN" in gilt. Necessary for can be prov�d bY generation and descent without calling , . 

• 

everr one who WIshes to preserve the paper. AddreBs in the intervention of a special power of creation exist .. I . Our new catalogue contalDlDll over 100 pages, incJud� M UNN & CO., Publishers SCIENTIFIC AMERICAN. tng Beparate from the organisms. A powerful argument m$l.works on more than tlfty d·rtl'e�nt �ubjects. Will be 
in favor of the doctrine of evolution. Contained in maIled tree to any address on applIcatIOn. ELECTRICITY The AMATEUR ELECTRICIAN, SCIENTIFIC AMERICAN SUPPLF.MENT. Nos. �49 and MUNN & CU., Publishers Scientific American, 

C128, Ravenswood, Ill., Is the 21»0. Price 10 cents each. To be had at this office and 3 • only paper dealing with first principles of electricity. �omall newsdealers. til BroadWaY, New York. 
Brothers Beginnersneed it.$layr.3mos trial25c.samplecopyl� 2 d � MACHINE �� ���= _____ --=-_____ I-=-=TH=AC=A' -:-::N. c-Y. -:-- TO BUSI NESS MEN OII:.1!!��T�Y��!' co. N'� llaCh'YDepot'Brid�e Storel&Frankfo�s!, ;)� 

ATMOSPHERIC DUST.-BY WILLIAM . The value of the SCIENTIFIC AMERICAN as anadver-

~ 
1'lItsbnrgll, l'a., NEW YORK TRADE SCHOOLS.-DE· 

Marcetl F.R.R. An address delivered to the Royal Using medium cannot be overestimated. Its circulation Manufacturers of everythmg needed for scriptIon of the New York Trade Schools which were 
Meteorological Society. ContaIned In 8CJJf.NTIFIC is many times greater than that of any similar journal .A.�T�S:J:.A.N" �Ex..LS estab

t
ll8hed nine years ago for the purpose of glvm� In-

AMERICAN SUFPLEME:"I:T, No. '56. Price 10 cents. . . struc IOns to young me.n lD certam trades,and to enab e 
To be had at this ofiice and from all newsdealers. now pubhshed. It goes Into all the States and Territo- for eIther Gas, Oil, \Vater. or Mmeral young- men alrea.dy in such tr�des 1::0 improve 1 hemselves. 

__ _____ ries and is read in all the principal libraries and reading Tests. BoHer�. Eng-mes, PIpe, WIth 10 IllustratIOns. ContaIned 1D SCIEN'I'IFIC AM EItI-, Cordage. Drllhng Tools, etc. CAN SUPPLEMl!;!\'T No 181 Price 10 cents. To be Barrel Keg Hogshead rooms of the world. A business man wants something Illustrated cMalollue. pnce had at thls ollice and from all �ewsdealers. " more than to see his advertisement in 8 printed news- hsts and discount sheets 
r AND , ! paper. He wants circulation. This he has when he ad- on request. Cx...A..��'.s 

ST,n E �1A()."INER1. vertises in the SCIENTIFIC AMERICAN. And do not let Ventilating and Drying over������e
��

anu-
I 
the advertising agent influence you to substitute some SaveMone, BICYCLE FA N S. E & B HOLMES . other paper for the SCIENTIFIC AMERICAN, when se- Befo re you bUy' .. 

• n UF .. :ALU .N Y ' : looting a list of publications in which you decide it is for e�Jld t'or prlee8 to 
Also a full Iin� of Wood your interest to advertise. This is frequently done for A. W.GUMP& CO.,Dayton,O. 

Chamfering, Howeling, and Crozing. Working Machinery. i the reason that the agent gets a larger commiS�ion from New Bicycles at reduced 
-------'---------------- I the papers having a small circulation than is allowed on prices, and 400 second-hand 

Light Running, Ad ju st 3 b i e 
Blades. Self-Oiling Bearing-s. 24�page (:atalogue free. 
Also Rubber Press Rolls for Wool 

and Yarn 'Vashing- and 
Dyeing Machines. The moRt Suecel!latul Lubricator I the SCIENTIFIC AMERICAN. 

onI1T�ycf:�G�n:e�c;"idi1yPe :for 5o�;eE���eyp����T For rates see top of first column of this page, or ad- .. Writers taken in exchange. 
E PU LLEY 01 LER I dress MUNN & CO., Publishers, ��::�r.;��'s�i!�y.S:f:��'j,�/tl1;e�r�ire� $1�:�B: 

used them fOT the put (our years. Prices very rea.sonable. Every user of machin-
HigblY ",,,ommend.d by tho .. who have I S C H 0
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sent S���.ld ::��i��l't��sCp-:pa.!��ue No. 56," chanical. Electrical 
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E R S. TV· �ii�������m:��:� -FOR- I ' tories. A two years' 

FREE SITES TO SUBSTANTIAL 
COLU:M:aUS. OHIO_ course In mining. Catalognes sent on application. 

MANUFACTURING ENTERPRISES 
in the rapidly growing towns ot Virgi.nIa and West VirI!inia, possessing CHEAP IRON. CHEAP LUMBER, CHEAP 
FUEL. and RAII�ROAD FACILITIF.S. addrpss J. H. ,DIN� 
GEE. 330 Walnut Street. Phiiadelphia. Pa., President 
:R�a:!�

n
���g

M
th:r��

f �fU�:�O�SoJ�d fOw�:t�;: I 
Railroad. 

. --' ���"'� PcERFORATED�ETALSi"MINING SCREENS "''-. ( '. �·��1�'�� (30AL'"� ORE SEP.A;RATORS, f\EVOLVINGANOSHAKING SCREENS' 

., ... , l llil ' : JIGS &STAMP BATTERIES ""c.,,,, ,F MILLING �MINING MAlHINERY�' co··"_ � , __ .:., _�_. _HARRINCTON & KING PERFORATING € ,CHICAGO. 
NBW YORK OFFICE. 284 Pl>ARL SUtEET. 

© 1891 SCIENTIFIC AMERICAN, INC. 

GEO. P. CLA RK, IUanuf. 
Box L. Windsor Loci .. , Ct. ------------------

CONSTIPATION. -BY C. L. DO DGE. 
M.D. A practical paper on the nature and cure of this 
complai.nt. Contained in BeIEN'fIFle' AMERICAN SU PPI.�_ 
MlllNT. No. 77S. Price 10 cents. To be hadat this office 
and from ail newsdea1ers. 

THE DAIMLER MOTOR 
THE DA IMLElt MOTOR CU. 

is prepared to furnish 1, 2, and 4 Horse Power 

GA8 Ol' PETROLEUM MOTORS 

for a 11 Industria1 Purposes. Jt1tlly illustrated catalogue 
and price list on application. Motors in operation at 
Works, Steinway, T..onJl Island City. 
04ice. 111 East 14th Street, New -York CltS. 
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