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HENRY CAREY BAIRD &. CO. 

CK ct ORE BREAKER 
Capacity up to 200 tons per hour. 

Founded by Mathew Carey, 1785. ELECTRIC POWER APPARATUS, GATES 
Industrial Publi.hers, BookRellers, and Importers, 

S1n Walnut �t ... Philadelph ia. Pa •• U. S. A. 
;:TOur new and Revised Catalol!ue of Practical and 

Scientific Books, 86 paJ;!es. Svo, and our other Catalogues 
Rod Circulars. the whole coverinl! every branch of S ci
ence applied to the Arts. sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

THE 

Popular Science Monthly 
A Culture that lacks Science is a one-sided CultuJ'e. 
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Si\"1 us-
trated articles on 

THE nEVELOP:lIEN T OF A1l1ERICAN 
INDUSTRIES SIN CE COL UilI B US. 

now running in the MO��THLY, will be continued into 
the coming year. There have already been published 
three articles on The 'Yoolen IUauufnctu,'e, by S. 
N. D. NORTH; four articles on The lliaking of II'on 
amI two on 'l'he )Iakil1ll of�tee l, by W. F. DURFEB. 
, l'he first of two articles on A nle .. iean Putter), ap
pears in the December number. All of these are pro
fu�ely illustrated; and similar papers on The Cotton 
J'lanufactll l'e , by EDWARD ATKINSON and Gen. W. 
F. DRAPER' Pinno-)In king, by DANIE L  SPILLANEj f;ln"lI4-)Iakinll, by Prof. C. HANFORD HENIlEHSONj' and on 'I'he Lenthpl' , �i1h;, l.Jnppr, Ar.ricult ura 
����1� V� ec��r��lfk6���A� ��tfLi 'b� J��J��I�fJr c��: 
tinue his incisive Les�ons frmn t he Ce llsu",. Dr. 
ANDREW D. WHITE will contribu�e some concluding 
papers on 'I' he 'V nrfare of �cie l1('e, and there will 
be occasional articles from Hon. DA VID A. WELLS and 
frum DAVID STAHl(, JOHDANQ President of Stanford 
University. 

Twenty years ago our flrst number was issued with 
the following statement: .. THE POPULA H RCI�::\'C� MONTHLY bas. been started to help onthe work of sound 
public education, by supplying instructive articles on 
the leading subjects of scentific inquiry. It will contain 
papers original and selected, on a wide ran�e of sub-
t�f!:: ���rai���g 
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'J1his task has grown larger and more important with the 
continual g-rowth of science, and the scope and resources 
of the MONTHLY have been correspondingly widened. 
No pains will be spared for its adequate performance in 
the future. 

EDITED BY WILLIAM JAY YOUMANS. 
$5.00 a Ye ar; 50 Cent s a Nnmber . 

D. APPLETON & CO., Publishers, 

20. SPENT fOR POSTAGE MAY SAVE You MANY DOLLARS. 

·'TRY US 1" 

H. DUDLEY COLEMAN MACHINERY CO., LIMITED. 
NEW ORLEANS, LA., U. S. A. 

DELIVER STEAM ENGINES AND BOILERS SIX TO TWO HUND

RED HORSE POWER AT ANY RAILROAD DEPOT IN THE UNITED 

STATES, SHU"PING E ITHER FROM NEW ORLEANS, LA. OR 
DIRECT FHOM OTHER WELL. KNOWN FACTORIES. 

., ELECTRIC PLANT" 
PIUC"E $�.OO. 
Consists of an Electric Motor, Elec

tric Battery. and FamHy Medical 
A p pa r a t u s. Elltirely new. A 
child can handle it with perfect 
safet.y. An 1<Jlo.;fri.'al Edltcrlfor. 
and the most scientific invention 
of the age. Send for circulars. The Nowotny Electric Co. 

82 
Eas

tc�;��n���*6hiO, 
M ONTHS ON TRIAL" FOR 

10 Bubier'S Ponnlar Electrician. C An illustrated monthly journal • 
for the amateur, expericenter and 

puhlic. BUlltElt PO II. CO .. Lynn, III ass. 

ARTESIAN 
Wells, Oil and GasWells, drilled by contract to any depth, from 50 
to � feet. We also manufac
ture and furnish everything re
quired to drill and complete 
same. Portable Hurse Power 
and Mounted Steam Drilling 
Machines for 100 to l,OOJ feet. 
Wr ite us statingexactlywhatis 
required and send for illustrat .. 
�

d g�t'IW�'tL Agr'}��'t Y CO., 
VBR STREET, NEW YORK. 

A PERFECT REPEATING AIR RIFLE 
At 8. urice to sell, .The magiC 150 
�yg�el ��:i!��U��tar��

i
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Darrel and walnut flnished stock. The handsomest and 
strongest air gun mcde. Every time you work the lever 
you load a shot into the barrel. If your dealer will not supply you, order style A from PIYlnolith Ail.' Rifle 
Co., Manufacturers, Plymouth , Mich., U. S. A. 

NEW VICTOR, No . 0 
!)Electrop"latlng DynaDlo 

Suited for gold, silver, or nickel 
plating. Gives a current of 10 
vults. Runs 5 gallons of solution. 

Price, complete, $80. Corn-
��
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�:�f. iIol�II��i91f:g�fi�rct 
St.! Boston, :\Iass., Mfr. & 

Dealer III all kinds of Optical, 
ElectrICal, & Chemical Supplie s 

WOOD WORKING MACHINERY 
I'or Veneer', Fruit Packa�e and Barrel Works. 
I. E. Merritt 
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FOR EVERY VARIETY OF MEOHANIOAL WORK. 
SAFE, SURE, RELIABLE. 

"E�TIJlIA TliS FI:RN ISHEH. SliXD FOR CATALOG UES. 

THOMSON-HOUSTON MOTOR CO., 
620 ATLANTIC AVENUE, BOSTON, MASS. �VE DRAUGHTSMEN 

SEND fORCATALOGUE.OFBEST DEVICES OUT 
� B.E SAWYER ATHOL MASS . 

HANGlRS IND COUPliNGS 
COMPLETE STOCK OF 

Double Bl'ace, Self-Oiling, Atljusfa
ble Ball and Socket Hangers, 

Pillow Blocks, Post 
Hangers, Etc. 

EDISON GENERAL ELEOTRIO 00., 
SCHENECTADY, N. Y. 

� J\ -0 liND FINE GRAY IRON ALSO STEEL 
�ALL�LE: CASTINGS F�ECIAL ERNS 

E flNETINNINGJAPI\" p,'I-rr G) sO FINISHING. NN � rHOM� LEHIGH AVE � AMERICAN 5T PHllA � 

The Sebastian-May Co. 
Improved Screw Cutting 11l:=l1I 

�:�e�LA T:EES 
Drill Presses. ChuckEli, I)rill8, DOa'B, 
and Machinists' and Amateurs' 
OUlflts. Lathes on trial. Cat� 
lugues mailed on application. 
16� to 16'7 High land Ave., 

,..IHNEV. OHIO. 

VOLNEY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES ana ELEVATORS 

!'ltOV 1 UK!WE. It. I. 

Von Duzcn' .. IJut. 1.oo.-c Pulley Oller 

HAS lli/!hest Indorsements, }i�nviable Reputation, 
Scientific Pedigree. 

A two yeal's'test by conservative 
manutact urers of national reputa
tion bas �hown it to be the only pn"· 
{e�!. Lll�l��� t��r�O�e����{'a��.llr ���� 
for our i. Catalogue NUmuer 5.-)." 
VAN DUZEN & 'rIFT, ClllCinnaLi,O 

RAI LWAY &, STEAM FITTERS SUPPLIES 
nue's Little Giant. Injector. 

SCREW JACKS. STURTEVANT BLOWERS. &c. 

After being on the Market Five Years 

The " A eM E" Still Leadsl 
Rizes One. 'l'wo. 'rhree, and }!'our Horse Power. Arranged for either NA'l'URAL GAS 

or Kerosene Oil fire. as ordered. !'-i"o extra in!o1urance required on account of the oil fire. 
Send for catalogue giving' full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 

q � 
HARRISON CONVEYOR! 

",yeA. Ha�Sring Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 
���li�.1 BORDEN, SELLECK & CO.,lMa��'}.':,r8,}Chicago, IlL 

STEVENS PATENT SPRING DIVIDERS 
Leader, No • .,�. Price by _mail , postpaid. � inch ..... $0.80 14 inch ..... $0:00 16 inch ... , .$l..00 

:I .. ..... 0.!J55 .. ..... 0.95S .. ..... 1.25 
You are Quite welcome to write us at any 

time about improvements which you can 
suggest on our tools. 
Vi����� ]:a��l ���1:%e �:���s���l� a�gl��: 
and Fine Machinists' Tools. 

nr Illustrated catalo(lUf jrf'£ to aU. .I. S'I'EYI':NS ARM.'" & TOOL P. O. Box �tiO, Cbicopee Falls, Mass. 

lIlXCELLEN'r BLACK COP".,s. only equaled by Litho
graphy, of anlJthing 'IOr-ittf'1t or drrtwn with any Pen by 
���������;A U TOCO P Y 1ST free. 
Te n Eyck & I'ar l<er, 66 Pine St reet, New York 

HILL; 't�!tlPRESS. 
ORDER SIXatonetlm� 

we give ONE FREE. 
Genuine Dueber, solid . 

'Vatch. heu.yy 3 fna 

�1te .�!� 
�Pc:iJ>�. 

-1alliil@A!;9M� 
Address I The AmerIcan Writing Machine Co., Hartford� Conn.,' New Yort omce.231 Broariwa.:;. 

Motors & Dynamos, 
FOR ALL ('O�.tl\lEHCIAL USES. 

Special R"vcrsiblf' Elevator 
Motors, A Iltnmatic }.[otnrs jor 

Ohlt1'ch 01'01111$, ELECTIUCAL 
Al'PI.IANCES. 

Key�tonc Ele ctric Co., 
14th and State Sts., Erie, Penn 

NEW PETROLEUM ENGINE 
MANUfACTURERS WANTED. 

The tnventor of a new Petroleum Engine, common 
Petroleum, with very small consumption and of the 
greatest simpleness and durability, practically working 
since a long time, intends either to sell the same to a 
machine manufactory or to dispose of the right of man .. 
ufacture on royalty. Apply to 

EMIL CAPITAINE, ElLENBURG, 
Province o! oaxony. Germany. 

STEEL TYPE FOR TYPEWRITERS 
Stencns, Steet Stamps. Rub'oer and 

Metal 'l'ype Wheels, Dies, etc. 
lliodel n nd Expf".' imenta] WOl'k Small Machinery, Novelties, etc., man

ufactured by speCial contract. 
New fork StencilWks. 100 Nassau St" N.V 
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f 
br�edillg mat outside your door. Throw it away, and buy an orllamental " tlartm2.n" t. � WIre :'\Iat, \Ve have made over half a million mats in our capacity of public benefactors. } 
HA ItTiUA N IlIFf:. eou worh:s . .Beave r F;:LlIs, Pa. Branches: 102 Chambers 
St., )..�� Y.: 508 State St., Chicago: 51 and 53 S. Forsyth St., Atlanta, Oa. Catalogue and tes .. 

"I timonials mailed free. Our Mats have bras� tag attached stamped ,. Hartlnan." I �"'�'""-J'"' ..... " " J,�.�-...-'-'"����'-'�....,..� ......... ��� __ �v�VV>..."-"'-"'-'"�.�'. 

BIT 
Bores SM.OOTH, ROUNll. OVAL. and SQUARE HOI,IlS. Morti.ing Core Boxes , 

• ('tc. Invaluable to Carpenters, Cabinet and Pattern Makers. High� II est Award. Send $8.00 for eet (;Ijj to 11-S), in neat case, or 5Oc. for 
BRIOGEPORT GUN IM�f,�5i���a�e8.!

ree with Illuetr�ieg 1j��oadway. New York. 

SEID {��.?�ro�stRiu1.�cC a..r:.i ICE and REFRIGERATING MACHINES 
w.sTORy.����1�!I�r.�J.rS������; I The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

Has produced more ballast, road 
metal , and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Macbinery. 

Send for Catalogues. 
CATES IRON WORKS, 

50 c �o. (;Iinton �t ., Ch i(�nflO 
215 Franklin St., Boston, :Mass. 

U. S. INFALLIBLE METAL POLISH, 
I n  l"asteJ ]�i(ln i(l or Powdered form, 

is Buperior to any other Polish or material now or here
tofore in use. Its cost is less than that of any material 
or other compounds, and is not affected by age or 
te

Gf6:���()}'��: 16f1E� 'W:Sh� ��1�
a
gf�:go�fs', Ind. 

T HE PENNA. DIAMOND DRILL & MFG. CO. 
HIRDSBono. PA .. Ruilders of High Class Steam Eng-ines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

ICE-BOA TS - THEIR CONSTRUCTION 
and management Wit.h working drawings\ dptails. and 
l.JirectlOns III full. Four engravings. showmg mmle tlf 
Com�truction. Views of the two fastest ice-sailmg !JUuts 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT 1. The same number also contains the rUles and 
reguhl.ttons for the formation of ice-bt;at clubs, the f.ai}.. 
ing and management of ice-boats. Pnce 10 cents. 

C H U C KS Catalogue No. 12, just issued, 
with over 40 new ill ustrations, 

The Cushman cI:ncii����
e
il�I��{';;�' Conn. 

THE WORLD AND GLEN CAMERA 
Price $1.00. By Moil. $1.15. 

Illustrated and described in the 
_____ -_n SCI. AM., July 4, 1891. Makes pic-

tures 2�x2� in. \\t i th each camera 
is included a complete set of chemi
cals and full appal'atus, 6dry plates, 
1 package lIlue process paper,l pack· 
ag-e earn mounts, 1 printing frame, 2 japanned trays, etc. A complete 
instruction book with each camera 

Ives, Blakeslee & Wliliams GO" ��� ����dC��: ..Jil BOSTON GEAR WORKS, 
B3 Hartford St" Boston, Mass., 

HEAUQU Alt'I'IUlS j<'OR GEAll�. -------------------- --
T A C llIAIC('H1st to O(:Totn:Rl�L Sales of a patented specialty m'e!' 

• • • two millions. Manufactured on roy
alty. Inventors, write us. 

'I'HE TU:;CAl{ORA A])VERTISIN G CO., 
CO:-;HOC'l'ON, O. 

A FREE TICKETTOTHE WORLD'S FAI�, 
"To'go ornotto go," that is the 

luestion. Well, we will go I But 
? Buya MagiC pocket Bank and 
wlll �(gettliere" witboul feel
it. Locks and registers deposits! , itself when $5 in dimes have 

. ted. I<'its Vest Pocket I 
to any address on re

;)c. Money refunded if 
Agents wanted. 
of Magic Nov· 

Thi. Paper. 
CO., 227 Broadway, New York 

OA.LIPOR.NZA.. 
If yoa are going to California, and want to make the 

journey cheaply, quickly, and comfortably, purchase 
your tickets 1'/11 the Chicago and North-Western. Union 
ro�c:�i:������
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to San }1�rancisco without chang-e, anrt dining cal'� S'Jrve 
all mealS/'ll "/'11//(1'. Completely furnished Pullman tourist 
sleeping cars are also run, in which accommodations can 
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to San Francisco and other California pOints. The hour 
of departure of trains from Chicago aftbrds prompt con
nection with all trains from the East and South. First 
class one way and excursion tickets good retunling- six 
months from date of sale, also second class tickets at 
low rates, sleeping car reservations,and full information 
�� 1.
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cago and North-Western Railway, Chicago, Illinois. 

IN THE SELECTION OF 

A CHOICE CIFT 
or of an addition to one's library, elegance 

and usefulness will be found combined in 

�� ... .. Q) �> 00 O() 1110 
�: Q)Q) z> o C() 

SUCCESSOR OF THE UNABRIDGED. 
Ten years reTising. 100 editors employed. 
Critical examination invited. Get tbe Best. 
Sold by all Booksellers. Pamphlet free. 

I G. & C. MERRIAM & CO., Springfield, Mas�. _ 

PLAYS Dialogues, Speakers. fO
.
1' School, Club and Parlor. Catalogue free. 

T. S. DENISON. Publisher, Chicago. 

�, " , '!IE!!,I"�J with the puhlication of the SCIENTIFIC AMBH.1CAX, continue to examine improve ... ments, anfl to HCt as SOlicitors of Patents for Inventors. 
In this lIne of business they have had forh,-fif'(> 1/enrs' 

e.r.]IITil'1U'I·, and now have 1f'Heqwfll'ff. .fa{'j/Uie� for tbe 
preparation of Patent Drawings, Speciflcations, and lhe 
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& Co. also attend to the preparation of Caveats, Copy
rights for Books, Labels, Reissues, ASS ignments, and 
Reports on Infringements of Patents. All business inw 
trusted to tbem is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con-
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We also send, free of cllar(1e, a Synopsis of Foreig-n Pa
tent Laws, sbowing ·the cost and metbod of securing 
Patents in all the principal countries of the world. 

M.UN N & CO., !Ololicitors of Patents, 
361 Rl'oadway, l'iew Yor k. 

BR ANCH OF�'ICES.-No. 622 and 62( F Street, Pa
cific Buildina-, .ear 7th Street, Washington, D. C. 
--------------------------��-----------------W 0 R K I rl G M () DE L S & L IGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co .. Cin'ti. O. \ 
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