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HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, 'BOOKSELLERS & IMPORTERS 

SIO \Valn u t  St •• Philadelphia. Pa .• U. S. A. 
IF Our New aud Revised Catalogue of Practical and 

Scientific BookE. 90 pages, avo. and our other Catalollues 
and Circulars. the wbole covermg every branch of Sci
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world wbo will furnish his 
address. 

S�itn�t of mt�bani�s. 

THE ORNAMENTAL IRON INDUS-
tr.v.-Description of the method of man ufacturing 
wrought iron into ornamental and artistic forms. With 
9 illustratiOns. Contained in SCIENTIFIC AMERICAN 
�UPPLEMEl\T. No. 1020. Price 10 cents. To be had 
at this office and from all newsdealers. 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH., 

u.s. A. 
Manufacturers of tbe Sintz Sta
tion a  .. y alld lUtu'jne C"aM and 
!��;��Ij II f���'B��� ��n�ir;���l� 
Lighting. Runs witb manufac
tured or natural gas - Boats and 
launcbes. Prices witnin the reach 
of all. i]r Senilfor Gatalogue. 

)Iel�tion this paper. 

"Pacific" & "Union" 
Gas & Gasoline 
ENCINES. 
Marine and Statlon-
�:Je, 1f����'lco-
DomlCal. 
TheCLOBE OA ENCINE CO. 
Merion Av.& 49tb 

Philadelpbia. Pa. 

ENGINES, �J:T.J.'l��NRE� 
The" Wolverine 11 is the only re
versible Marine G as Engine on 
the market. It is the Jightest en
gine for its power. Requires no 
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. 
WOLVERINE MOTOR WORKS, 

1.2 Huron Street" 
ORAND RAPIDS. MICH. 

Lidgerwood Hoisting 
Engines.� 

300 STYLES AND SIZES. 
OVER 12,000 IN USE. 

i]r Senil for Catalogue. 
LIDGERWOOD MFG. CO. 

96 Liberty Street, New York. 

AUTOMATIC WIRE STRAIGHTENING 
AND 

�1:;i�CuttingMachines 
Will Straigbten and Cut 
accurately from 50 feet 
down, at rate of 135 feet &JIl� ••• 1J per minute. 

For particulars, addre88 
St., NEW HAVEN, CONN. 

iThi'�l�:�OVEI> PATENT CAKE TINS 
E � Positively gaaranteed 
� ���y 

t�o 
L�f:a:atWe t � furnisb witb tbe tins ,,� our standard mea:!!:ur-

�S ��ciufo: c�l�r��t
c���: 

Tins retailed at fol
lowing prices: Layer tins, each, 

�inpte1� s��si ib��,
c��a���:,e;�y

e:tm' 
cup and recil!e., $1.00. Aaents W-,!nted. Manufacturea 
by . • • W. A. JUDD, CHdon Springs. N. Y. 

NOW READY! 
Seventeenth Edition of 

Experimental Science 

l�O rages alld llU �l1pe)"b ()uttt 

Just the thing for a holiday present for any man, 
woman.�tudent, teacher, or anyone interested In B:cience. 

In the np,w matter contained in the last edition will be 
found the SCientific Use of the PbO nDJlraph. the curious 
�thca�t���s��w k���n�:r:t�n:-�?;tfc�'CYR�'Jg�,

t�£� 
Optical Pro,iection of Opaque ObjeCts. new experiments 
in Pro,1ecticn, Iridescent Gl.l.8S, some points in Pboto
graphy.· inClUding Hand Cameras, Cane Cameras, etc.: 
Syst.ems of Electrical Distribution, Electrical Ore Wind
er, F.lectrica! Rocker, Electri(' Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter whtcb will prove of interest to scien
tific readers. 
bo���g�i��2

i:�rot1��y :�fl�$l�allIaW�o�o���i
t
fS�: 

ITSend jor tllUSlrared clrcuiar. 
MUNN & CO., Publishers. 

Office of the SCIENTIFIC AMERICAN, 
361 BltUADWAY, NEW YORK. 

DOCKu::l�EMERY MILLSTONES 
� Grind Everything. 

6 0 0 
FACTORIES DIAMOND hardness. 

IN · EMER.Y FACE. 

. 
Always Sharp. Requires No Dressing. 

OVER P- Send t01' Oiroular. CHEAP as Buhr. 

STURTEVANT MILL CO., Boston,Mass. 

A�w.FIBEI 
Manllfactory E�tabl ished 1761. 

LEA.D PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS,GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD. STA'l'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Mannfactory Established 1"61. 

ICE-BOATS-THEIR CONSTRUCTION 
and Management. With working drawings. details, and 
directioDs in full. j1'our en�raving8, shoWIng mode of 
construction. Views of tb.e two fastest ice-sailing boats 
used on the Hudson river In winter. By H. A. Horsfail, 
,'I.E. Contained in SCIENTIFlC AMERICA.N SUPPI�E
MENT, 1. The same number ahw contains the rules and 
regulations forthe formation of' ice-boat cl ubs, the sail
iDg and management of ice .. boats. Price 10 cents. 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow 

Latest improved and only]2 to 1 Motor 
now ready for tbe market. 18 to 40 ft. 
Launches. 2. 3, 5 a�d 7 horse power. 

� 
N�J������d�nN�r;�r?:e;j�tk���V:�;;1!;�fog� ��!d.ty 
Il'larine Vapo.' Engine Co •• JCl'SCY City, N. J. 

MONITOR VAPOR ENGINE AND 
POWER COMPANY, 

8 ERIE: STRE:E:T. CRAND RAPIDS. M,CH,GAN. 
CASOLINE LAUNCH ENGINES AND LAUNCHES 

MESSRS. MUNN & co., Solicitors 
of Patents. bave bad nearly fifty 
years' continuoUB experience. Any 
one may quickly ascertain, free, 
W!����bl:¥'Y ��rlt��� El8�br c�� t]ommunications strictly confiden-

L�� tO�bt�d�ti'�:' �nf�=.ts and 

PATENTS 
taken tbrougb Munn & CO. receive 
special notice in the ScientificAmer. 
ican. This splendid weekly paper 
e!egantl.y illustrated. bas tbe largest 
cIrCUlatlOn of any scientiflc work. t3 a year. Specimen copies free. 

Address MUNN & CO., 
New York, 361 Broadway. 

38 incb, - - - $12.00 
48 "  - - - - 15.00 
54 " 18.00 
60 "  - - - - 20.00 

W Senil for Catalogues. 
AMER.ICAN DESK 

and SEATING CO. 
CHICAGO, U. S. A. 

HELLO, CENTRAL!' 
Long Distance Granular Carbon Telephones! 
'llhe "best" is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back if it don't. Exchanges invit� 
ed to take a pair on trial. Ten styles to choose 
from. Drop a postal in the slot and get i11ns-
trf.\1:��i�I'lM��£l!i'1ti?r1l:'n�Ir'6i,'�%'8�il. 

131 Liberty St., New York. 

STEREOPTICONS 
SUdes 

-----WE AR.E MAKER.S 
pi" Write for Catalogue M. 

:-..,.;::� rAclntosh Battery & Optical Co. 

• •  CHICACO • 

ELECTRICITY PAPERS 
No. 1. How to Make a Dynamo. I Price each 10c. 
No.2. How to Make a Telephone. 

I 
. 

No.3. How to Make an Electro Motor. BubIer Pub. Co. 
No.4. How to Make a Storage Battery. Lynn, Mass. 

INCUBATORS 
Brooder!';, Vegetable and 

Clover (�utters. 
BONE AND GRAIN MILLS. 
A complete line of poultry supplies 
at lowest prices. Green cut bone 
will iU A U. E HEN tS LAY 
in Winter 
and pro-
duce forHloI .. 1ll: 

formation 
on poultry 
raising. Absolutely Self�R"ji!;uJating. 
Peerless Incubator & Brooder Co., 
516 "AU Ohio Street, Quincy, Ill. 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCI EX .. 
TIFIC AMEHICAN on the que1:ltion of the SDeetJ 01' lce 
ooats, demor:.strating how and wby it i� that these craft 
,�ail faster than the wind which propels them. Illustrated 
with 10 exphmatory diagrams. Contained in �CIENTIFIC 
AMEHICAN SUPPJ,EMENT. No. 214. Price 10 cents. 

'1'0 be had at this office and from all newsdealers. 

• 

---COMPOUND 
We non't OWCl' Gratuitics. but our 
Circular win give you the information 
thatTi'��\lgy:b;� .l�U::il�:�v��lll�;: proueil, anil OOimg useil by tlw Largest 

Railways and Factories in the East. 
OF:E'ICE: 

Kemble Bldg.,19 Whitehall St., N.)'. 

THE IMPROVED 

PERFECTION CAKE TINS 
Loose bottoms. "Dontt leak." The groove 
p

re
j'£�� if:� ����l6� nlg[:��J'house_ 
:i�r:���py� We

t�:�� ������e����� 
Tins by mail for 35 cts. Write for cat
alogue showing ten stYles - Round 
Square and Oblong ... and learn all about 
"'rhe Groove." J:1Jxclusive territory 
to agents. RICHARDSON MFG. CO., 

" Rende St .. Batb. N. Y. 

Re�isters an accur�te accoun:t of work done o n  printing 
pref\ses, .grain tallIes, weigbIng, measuring and other 
automat�c macb�nes. Counts up to 1,000,000 and repeats 
autDmatICally. SImple, accur ate, durable. Special count
ers to order. IT Send for circular. 

C. J. HUIIT, llristol .. Conn. U. S. A. 

No BURNING OUT DYNAMOS OR MOTORS. :rfR
g(frrti\t��llTA�Ea:2� 1r�t�g 

Dynamos and Motors from sbort circuit 
from any outside causea, including 1ightninll. We manufacture a switch thllt opens on over10ad or when 
no current is passing. 0 ur street car switch is perfeatiol}. All our Jlwitches o"pen ::with a fraction of Hon 

ampere excess current over set capl>city. Made for Direct I AUTOMATIC CIRoUIT BREAI(;ER CO 
or Alternating Currents, any volta/le. CatalO?'W Free • .  , • --NEW AYGO, MH]lUGAN, U. S, .4..--' 

RED CEDAR TANKS, 
CYLINDERS and CAISSONS-of Pine or Cypress-any size. 

WILT,IAMS MFG. CO •• RAI,AMAZOO. MICH. 
16 Murray Street, New York I itll V ine Street, Pbiladelpbia, Pa. 
36 So.lIlarket Street, Boston I '137 Monadnock, Chicago. 

© 1896 SCIENTIFIC AMERICAN. INC. 

KETALBIld WOOD TOOLS WORKERS' FOOT POWER SCBOL��i!I8, 
LATIlE8,FOBIIEBB MACHIIiESEBB,RY VIBCULJ.B SAWS ... i! • 

We � in Stock aJl the LEA DIN C rro�hl�:wer i.t.�B VERY LOW PRICES! Bend I cents tor large mus. catalog. 
THE WILKINSON CO., 

83 RandOlph St.. Chloa ••• 

I C E MACHIN"E�. COl'Ii�!Il Engineli. BI'P,",'£"r",' 
nnd Buuler;;;!' Illach in ery. THE VILTER ___ MFG. Co., MOO Clinton Street, Milwaukee, Wis. 

MANY ���TS OF MANY �It���\ FOR 
Catalogue . • • • •  J. H. RUtSHTIIN, Canton, N. Y. 

���:e TYPE WHEELS"MODELS I... EXPERIMENTAL WORK_SMALL'MACHIMERY NOVELTIES &. ETC. "EW 'TOR)( 5T.ENCIL WORl<S 100 NAS,SAU 8T N.l'. 

TURBINE WATER WH EELS. 
SEND FOR PAMPHLET. 

JAMES LEFFEL & VO •• 
SJ)rID�eld, Ohio, U. 8. A.. 

Experimental & Model Work 
E. V. BAILLARD, 106 Liberty Street,N . Y. 

FOR SA L E-g::ti::� ��g�i�e
to �r§��� 

Complete with drawings, etc. Address �OUIS M. 
BOURGEOIS, JR. P. O. Box 59. NI"W ORLEANS, LA. 
Reference, Bank of Commerce, New Orleans, La. 

Blacksmiths, Tool Makers, MachintJOts, 
and Mecbanics of all trades should write for catalogue 
��e��d

di6�lift�����)
a � ��r�r.tw.

eg. 
'6gsi::1f�,

a�c?:�� 
tific, Theoretic and Practical Metallurgist, Pittston, Pa. 

5lncubators�Brooders 
- De�t in the ,yorld, hot water, pipe system. Will : ... hatch chir:kft when others fail. Catalogue Free. 

8hoema.ker Ineu.bator Co" t'reeport, III. U. So A. 

\1SHOEMAKER1S POULTRY BOOK 
96p ages, printed in 6 colors. Birdseyeview 
of largest Poultry Farm. Tells all about 
Chickens. Prices of s ame, their Diseases, - remedies,poultrybuildings,etc.; finely illus

trated. Prie.onI115e. C. C. SHOEMAKER,Freeport, IlI.,U.S.l. 

II" .. .. .. WOODEN TANKS. : ': :'
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For Ra

,

nroads, Mills and Manufactories. 
, , .. ",,, Builders of Steel Towers and Tanks. 

j ,:;;::::: La. Red Cypress Wood 'ranks a speCialty. 
:: .: .:.. 'V. E. (]A LllWl:LL <:II .• .... 217E. Main Street, Louisville, Ky. 

F.I �� . .  � iii �il�or p��������e. 
BRflOKl,YN FIRE BRICK WORH.S. 
SS Vall Dyke tStreet. BIlOOKLYN, N. Y. 

Hawkins' "Aids" to Engineers 
EXAllllN ATIO I" S. witb Questions and An
swers. i%xn2, leatberl gilt eage, $2. postpaid. 
Send for FREE Descr ptive Catalogue of this 
and other Engineers' Books. THEO. AUDEIJ 
& CO .• 91 Liberty Street. NEW YORK, N. Y. 

TIME IS MON EY I 
Therefore you sDould have one of my 
�::�e�I?�k::�1��iKP�Oltpf�Ze� t�::: 
Sample sent for $2.00. 

H. D. PHELPS, ANSONIA, CONN. 

MEN!WDMEN 
Taught to make Crayon Portraits in spare hours at 
their homes by a new copyrighted method Those learn
ing my method will be fUrnished work by me, by whicb 
�:l EARN $8 TO $ 16 A WEEK. �:tig,��, 
H. A. GKIPP, GerIDan Arti8t. T;yrone, Pa. 

MANU FACTURE OF STARCH FROM 
Maize�-By J. L{riegner. Full details of the process. 

With one illustration. Contained in SCIRNTIFIC AMER
ICAN SUPPLEMENT. No. 1012. Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

Desiring a representative in Brazil. 
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Now representing in Brazil several Rnglish and Belgian 
railway firms, and is desirous of making other similar 
connections. Advertisements for Brazilian publications 
soliClted. Highest of references given. New York 
reference: E'erraz, Sobrinho & Co., 95 Broad Street. 1�';55wg':fu�'ir8eri'�li�1efcA�C����.I.C E" of London. om

, 
ce

i
92 aua do HospiclO. p. O. Eox 566 Rio de Janeiro, 

.Br&zi. Telegraphic adq,ress. U Arora," Rio de Jan eiro. 

Gi 
BRASS BAND 

Instruments, Drums, Uniforms, Eguip .. 
ments for Bands and Drum Corps. Low· 

f1
.
wg. est prices ever quoted. FineCatalog,40Q 

. Illustrations, mailed free; it gives Band 
Music & Inl=itructions for Amateur Bapds. 

LYON & HIlALY, 33-35 AdamI &t.. I;h.eago. 
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