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In the Nineteenth Century 

By EDWARD W. BYRN, A.M. 
Large O<Wmo. 480 P�". 
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Morocco, Gat Top $4.110. 
THE most important book 

ever pubJished on invention 
and discovery. It is as read
able 88 8 novel, being written 
In�b'��;�:�l�';;s a most com-
prehensive and coberent ac-
���IB:�: t���:�ttBe �g��� 
en age of invention'" result
IDIl in industrial and commer
cial development wbich Is 
without precedent. A chrono· 
logical c ,Iendar of the leading 
inventions is one of the most 
Important features of tbe 
book, enabling tlJe reader to 
refer at a glance to important 
inventions and discoveries of 
any pal'ticular year. The book 
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EXPERIMENTAL SCIENCE. 
By GEORGE M. HOPKINS. 

IF YOU SHOOT A RIFLE 
Pistol or Sootgum" you'l1 makeaBun's 
Eye' by sending three 2c. stamps for 
the Ideal Hand-book hA," 126 pageR 
FREE. The latest EncyclopedIa of 
Arms.,PowdMS, Soot and Bullets. Men
tion SCIENTIFIC AIJERICAN. Address 

CO., NEW HAVEN, CONN .• U. S. A. 

CRANT TOOL POST CR·INDER • • • •  � Very useful in tool rooms and machine shops 
wbel'e the quantity of cylindrical �rinding 
will not warrant the purcbaBin� of an expen
sive universal grinder. Experimental Work, 

ecial Tool Models, etc. Address 
"GRA T M�G. CO., 1SlJ John Street. Brldaevort, Conn. 

CROOKES TUBES AND ROENTGEN'S . ' • Pbotograpby.-The new pbotogrliphy as performed by I'n MagIcal Apparatus the use of Crookes tubes as a. source of ex·citation. All I _"Jt' • 

"bout Cl'"okes tub ,. ,Sp�EN1'IIl:
IC :AlI)'''RICAN SUPPL�- , Grand End of Centuq CatalolIDe, just out, MEliT, N OS,. 181. 'liS9!) �3�b/43,214, 79�. '9.) ,Over '/IN engravings, 200. Parlor l'ricks Catalo�ue, free. 

�J��N����r l:�:iclg: �;,�. ,,�. l�iJ:d }�?t�tl¥� 'MARTIN�A & CO. Mfrs., {93 Sixtb Ave., New York. 
These profusely illustrated SUPPLEMENTS contain '8 
most exhaustive series of artIcles on CrooKes tubes anti 
tbe experiments performed with them. Among tbem 
will be found Prof. Crookes' early lectures. detailing 
very fuUy the experiments which so excited the world, 
and which are now llIl'sin ex:citin� attention in connec 
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Illustrating 
Taught by lWa;la�a

o
N'!:::��': Sket ... hinll" Best methods. Prepares quickly for profitable work. Largest 

and mo�t practica I schooL Incorpo-
rated. Individua l  instruction adapted 

to all. Students enthusiastic. Easy terms. 
Write to-day for full particulars. 

Natl'mal Sc-,hool of'IlIustratiug 
S8 Penn. Street, INDIANAPOLIS IND. 

:.r>-.�.� .. �.�.�. 
,..' 'ON THE LEVEL." " \f You see:ln an instant just H where" your V • . '. � work is out by using the H Which Way" • 
• . � IC w/>,'1. Pocket Level. Size of a sUver dollar, % in .• 
• thick, nt:� ni('kded. Ss.mr1e fOT 50('. in • {r. ' -- - .. , - - - ��mtr.·SMIii:;co���I��, rp� .. U. S. A. i " lTLlberal Inducementi!' to Agent�. 
. �.�.�L� .. �.�.� 

PATENTED ARTICLES 
AND NOV EL TIE S :tu��It?;� byOc�Ptr::' 
OTTO KONICSLOW, CLEVELAND. OHIO. 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

E. V. BAIL LARD, Fox Bldg., Franklin Square, New York. 

��Y Make Rubber Stamps? 

�i:�i� 
TYPEWHEELII. ""ODELl &..I!XP£R1MENTAL WORK�8MALL1IIIIOIIfIEJn' ND"VnTIE$ • ETC. NEW ':'_0 aTEftCtL. WONI loa "A.AU .! N.T. 

ExpertModel.Makin\i Established 1867. Wm.Traut· 
W."fu.��g�I��

r 
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\\T ANTED-Patented Metal Articles and Sp.cial Ma· 
chinery to l\lanufacture on Royalty or Contract. Esti
mates given. Quimby Engineering Co., 915 Ridge Ave., Philadelphia. , 

PATTERN AND MODEL MAKERS. 

1-2 H. P. BAS ENBINE CASTINBS 
Materi"ls and PIne Prll'ts. Write for catalogue 9. PARSELL & WEED, 129·131 W. 31st Street, New York. 

NOVEl TIES & PATENTED ARTICLES 
Manufactured by Contract. Puncblnj! Dies, Special Machinery. E. Konigslow &;Bro .. I81Seneca St.,Cleveland,O. 

FOR SAL E.-HYdraulic'Ram,patented in the United 
States, Great Britain and. Belgium, and. appHed for �n 
Canada. J. M. KLINE, Beavertown, Snyder Co., 1'a. 

FOR SALE.-Ulc�ty�!eT!:'T G�:;ra�:.�,8��o British 1.��r��!a:l:ifl'6sGJ'£11f.a�a��me, N. Y • 

FOR SALE . -��
c
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owners not active nor conversant with the business. A 
thoroughly capable man who would know wbat and how 
to manufacture, With SOme capital, can buy this plant 
on veJ7. OOE!! terms. Addres8 
WATERTOWN MFG. CO., Watertown, Wi,s. 

etFOR B�t��!Sigu�H EAP 
, The Patent Right comIi'�Jl'i:Glove; 

M. W. BAILEY, WOODHULL. ILL. 

FOR SALE. 

THIS Is a book full of 
Interest and value for 
Teachers, Stu d e nt s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. 1 his splendid 
work gives young and 
old something worthy 
of thougbt. It has in
fluenced thousands of 
men in the choice of a 
career, It will give any
one, young or old; in
formation that will en
able him to compre
hend the great im
provements of the day, 
It furnishes sugges· 
tions for hours of in
structive recreation. 

Hawkins' "Aids" to Engineer's 
Examinations, with Ques t i ons  
and answers, 5UX7j.O, leather, gUt 
edges, gold titles. vontalns all 
information needed to obtain an 
lj.'t#6�� Jw�'t'
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: Our" 8ew York" Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World's Fair, A:1justable bicycle saddle pnst. Sometblug new. Great 
Chicago. Simple process. Larlte profits, Circulars fTee. advX'J�:,;s �'3� �1..
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, ' ..... '"" .' - Ave .. cor. li1th St., New York. Barton Mfg. Co., Oept. A, 338 B'way, New York, U. S. A. ......... 

20th editltm, Revised and enla�ed. 9U �es. 820 
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THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKINS. 
12,500 Receipts. 7&5 Pages. 

This s p l end id 
work'·' contains a 
ca refu l compila
tion of the most 
us e fu I Receipts 
and �eplies given 
In the Notes and 
Queries of, co� .. e" 
rr.��et;.ts

t::�lS'Jt 
ENTIFIC AMERI. 
CAN during the 
Fo

s
; e �� r ye:ft� 

many v alua b l e  
lind Important ad· 
ditions. 0 'V e r 
1�,000 selected 
Receipts are here 
collected j nearly 
every branch of 
the useful arts be
ing represented. 
It is by far the 
most comprehen-
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before the public. 

Price $� In cloth; $6 in sheep; $6.�0 In h alf mo
rocco i postpaid. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive Ubrary 
of the best books on 
Electricity. Put up In a 
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student. the amateur, the 
worksbop, the electrical 
e n g i n e e r ,  scboolssnd 
colleges. Comprising five 
books. as follows: 
A

I���:!�� of.E�ec.
tr�I.� 

EI�;:�� �o: ��l� 
How to Become a Suc-=:'� .Ele�r�cl�'i�� 
Standard Electrical DIc

tionary, 682 pages, 13.00 
Ele trlclt 8lmpl'Hed 158 Ff,1Je rolume.o, 1,900 paglJ8, 
p�es • .  

y
. • .1. ii.oo and 01J6" 450 illustrations. 

A valuable aM 1ndiBpemable addIitMn to eveT1/ librllh'l/. 
Onr Gre'

at Special Off'er.-We w ill send prepaid 
the above IIv,e volumes, haodsomely bound In blue cloth, 
:;���
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Price of' $�.OO for the complete set. The regular 
price ofcthe live volumes is '7.00. 

MAGIC Stage illusions and Scientific Diver
sions. Including Trick Photography. 
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It Is one or%e most at
tractive boll day books of 
the The Illusions 

the 

MARVEL.OUS! 
Bausch & Lomb-Zeiss 

ST, EREO BiDOCU/llr 
O/ssses 

Used by the Armiesand Navies 
of the world. Power of a tele4 
scope. Size of an opera glass. 
Invaluable for tourists, sports. 
men lind every-day use. 

An Exquisite GUt 
lady or gentleman. Send 
for Holiday Booklet. , 

Bause" .. Lo.b Optleal Coo 
ROf!hMter,- N. Y. 

NBW YORK CHICAGO 
For sale by all opticians. 

Microscope catalog on request. 

Slvo:TME 

50 YEARS' 
EXPERIENCE 

PATENTS 
TRADE MARKS 

PESIGNS 
COPYRIGHTS .le. 

An�'one seuding a sketch and description may 
quickly as.certain our opmion free whether an 
invention 1S probably'patentltBle. Communica. 
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ts 
Patents taken through MUlln & Co. receive 

special not.ice, wi thout charg'e, in the > 

Sci¢ntific .Rm¢rican. 
• A handsomely illustrated weekl�:. Larg'est cir

culation of any scientific journal. Terms, $3 a 
year: four montbs, U. Sold by all newsdealers. 

MUNN & Co.36! Broadway, New York 
Brancb Office. 625 F St .. Washington, D. C. 

GREATE ST 
.F A J\!! I L Y 
NEVYSPAPER 

; 
, Leslie s Illustrated Weekly 

It tells the story of contemporaneous events and Illustrates It 
wlth'the most artistic pictures. Its correspondents and 
writer .. cover every important Of'ld the world over. 

LESLIE'S WEEKLY is a paper to keep on the library table, and to read and 
re-read, and to file away for useful reference. It is read by more families 01 

culture and refiuement among the masses than any other paper of its Class in the 
world. It is the greatest, best, most attractive and cheapest of all American 'educa
tors. Its special features are worth your time and money: They include Jasper's 
\yeekly Hints to Money�Makers. answering without charge questions regarding 

lIIu,.tr.,ted:.-1 
Stock and Bond Investments; Hermit's Life Insurance Suggestions. answering 

llum"" e'IL. �.' •. ",!,ua'ws",ueU""uWl; without charge questions concerning Life Insurance. 

e��;r!I:�� ����e ;,.g: Send One Dollar to the publishers' address below, and Leslie's will be mailed 
fesslOn to be the Stand- to you regularly each week for a period of four months. ard Work on M..aJl"i.ll; 

By A. A. HOPKINS. 568 plII{e8. '20 lIIus. Price .�.liO. or- PuU'duedpUve circulars of above books will � maUtd 
Ire. upon appltcatwn. 

MUa��.:Q��WA�U:�!:��r;k. 
LESL.E�S 

'1'10 FIFTH AVENUE; 
VVEEKLY 

ftSW YORK 

� RED C::.�C».A.FIl. 
AIRAIDWAlDt TIGHTS. LOS. 

ANY DIAMETER,�ANY DEPTH. 
'1LUAMS MFG CD. KALAMAZOO MICH. 

VOLNEY W. MASON & CO •• 

Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. I. '$75 Month and Expense_; noexDerlence 

. neededi position perm-anent; 8elt-se�eT, 
PEASE MFG. Co., Stat'o to,Clnclnnati. o. 

BRINDINB MILLS FOR ALL PURPOSES. 

versal Eccentric Mill. Address J�'lf�'tl-�
e
g�i!: 

SON, �8 Rodney Street. Brooklyn, N. Y. 

Experimental & Model Work 
cw. &: advice free. Wm. Gardam & Son,4l)..Ijl Rose St.,N.Y. 

AUTOMOBlLE TRANSMISSION. 
Best variable speed device. Write for catalogue. 

EMPIRE JUOTOR WORKS, 898 Washlnlrton St.. .Bnff'alO. N. Y. 

a a, ura and ..... m.howyou S 3 0 S Sendu.,ouraddreq 

how1omake.3ada7 
abso l uMly Bure' we 

furni�h the work and teach you free, )'ou wo:k in 
Ibe locality where you live. St:nd ta your addres. and We wIll 
uplain the bus ineaa fu lly, remem berweguaranke & clearprofl' 
ot,3for everyday's 'Work,absolutelysure. Write ... once. 
!lOYAL IIANUP.t.CTURINQ CO., -354, Dotrol"." 

ACETYLENE APPARATUS 
Acetylene number Of the SCJENTIFlC AMERICA, Sup
PLl!lM.KNT, describin�. with full illustrations, the most 
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The ,ras as made for and used by tbe microscopist and 
student; its use �n tbe magle lantern. '£he new F�nch 
table lamp makmg its own acetylene. Contalned In 
SCIENTJFJC AMERICAN SUPPLEMENT, .. "No. 10�". 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on tbis subject we refer you to plII{e 21 
of Supplement Catalogue, sent free to any add�ess. 

MUNN & Co., 381 Broadway New York. 

BACKUS Hllot'NE E"GINE 
Simple. Economical. Durable. 
Suitable for all kinds of work. 

Backus Water Motor, cheapest power known. 
Write for circular and prices. , 

BACKUS WATER MOTOR CO" Newark. N. J •• U. s. A. 

For Sale. Machi'nery 
Now at Norton Mills, Vermont. 

1111 SAW· MILL AND PLANINC M ILL. 
1 Double Erurine" 200 Horse Power. 3 Boilers. 1 Circu· 
lar S<lW Boaril Machine; CarrlageUft. 1 Circular Saw 
Board Machine; Carnage 55 ft. 1 Parallel Edger; Fldge 
40 ft. 1 clafboard Machtne. 1 Lath Machine. 1 Shl�e 
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Edger (Light). 1 Planer (Heavy). 1 Steam �ne, 60 
Horse Power. Butting, TrIn1m1ntr BaWl!. F1nure., 
Bbattlnlr' Beltlq, etc. �pl!ll' to 

IiTVoUlT .. ..... U'WIl\ NqrtAallJll.t. 'V� 
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