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HENRY CAREY BAIRD & CO. 
1>lIlD8TRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS 

SIll \Valuut :St .. l'hiladelphia , Pa ., U.:S. A. 
IF Our Ne w a.ud Revised Catalogue of Practical and 

Scientific Books, 90 pages, 8vo, and our other Catalo�ueB 
and Circulars, the wbole COVerIlljir every branch of Sci­
ence applied to the Arts. Bent free and free of postag e 
to any one in any pII.rt of tbe world wtlD will furnisb Ws 
address .  
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C. L. CHAPMAN SEPARATOR WORKS, 

J,ITTLE FALLS, N. Y. 

HALF A CENTUR Y OF CYCLES.-AN 
interesting history of the cycle from its orig-in up to the 
present time. The first crank-driven bicycle. The 
.l bone-shaker" and its 8ucces�or8. 1.'he tricycle. 1.'he 
modern wheel. Cycle building a science. Points of im­
pr11vement. 11he pneumatic tire. A hand and foot cycle. 
With 9 illustrations. Contained in SCIENTIFIC AMERI­
CAN SUPPLEMENT, No. 1 01�. Price 10 cents. To be 
bad at this office and from all newsdealers. 

Filn Your Invoicns 
in the Permanent Invoice 

File and Journal. 
It gives Due Dates. One Entry. 

Quick Reference. No mucilage, past .. 
ing, copying, or indexing. 

ar Send for Circulars. 
JOHN H. ANDERSON, 23 Monadnock Block, CHlCAGO 

BOSTON ELECTRIC RAILWAY SUB-
way.-Descript.ion of a new subway system under certain 
streets of Bo�ton, by means of which the electric cars 
will be diverted from the :lUrface of the streets on �ome 
ot' the heaviest lines of trt:lvel. With 8 illu�trations. 
Contained in �CIENTIFIC AMERICAN SUPPLEMENT. No. 
11117. Price 10 cents. To be bad at tbls ottice and from 
all new sdealer�. 

ANDERSON AUTOMATIC LETTER COPIER. 
File Letter and Ans_er 'J'ogether. 

Makes �:�:il\hDf�:�:�¥e�r�\l:�s °d �Ct!:t�: 

���t:;g e\r:f\JgTrc�ff:rette�i:[E 
cents a hundred. No brush. No 

CODY book. Hnndsomely nickel 
plated. Price $25. Agents wanted. 
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41 Leonard St., New York, N. Y 
Turn the cranl<. macMme does. the won,. 

TEA AND ITS EFFECTS.-BY JAMES 
Wood. M.D. A n interesting paper discussing the rela­
tive position of theine among other stimulants and the 
phYSIOlogical actioDS that it is capable of exertin�. 
Analysis of the tea leaf. Analysis of symptoms in 
theinism. Effects o f  tea o n  the nervous system. Com­
parative actions of theine and caffeine. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No.10tl. Price 
]0 cents. To be had at this office and from all news­
dealers. 

THE "ROUND BOX" 
TYPEWRITER RIBBONS 

M. & M. CARBON PAPERS. 
Give oerfect satisfaction when 

others fail. Used by nearly all United 
States Government Departments. 

Samples I!'ree upon application. 
lUIT'l'AG & VOI,GER, 

Manufacturers f o r the Trade, 
Cor.l'�rk.l: lUl. Aves., l'�rk Ridge, N. J. 

TANGYE & PINKNEY'S GAS ENGINE 
U. S. A. PATENTS. 

The Patentees are open to receive applications from 
bona-fide manufacturers in the U. S. for the right to 
make under these patents. Address 
GEO. TANGYE, Cornwall Wks .. Birmingham, Eng. 

A Valuable gook 

12,500 Receipt... 70S Pages. I'1'ice $5. 
Bound in Sheep. Sfi. Halj-l'Iorocco, $6.i)0. 

This splendid work contains a careful compilation of 
the most useful Receipt5 and Replies g-iven in tbe Notes 
and Queries of correspondents as published in the :-Od­
e III i lic _-\ IJl co I'i en II d urine the past fifty years: together 
with many valuable and important additions. 

t), (ot' 'l"wf'l,-" 'J'hUl1"lllti selected Receipts are 
her e collected: neariy ever!: branch of the useful arr.s 
�\���egrt��fr1�d J��� �rac�� t�e1���t
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'I'be work may be regarded as tbe product of the stud­
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
lleing of the highest vaiue. arrang-ed and condensed in 
conCIse form convenient for ready use. 

Aimost every inquiry that can be thought Of. relatinlZ 
to formulre used in the various manufacturing ino.us­
tries, will here be found antolwered. 

Instructions for working many dill'erent processes i n  
the arts are given. 

pr���ry �17 fi� i�t��t��� ��Kh �1a�c� �� ���r:J 
valUe in their respectIve callings. 

'.rh ose who are in search of independent business or 
�h!P!�lcl:�:';�1a��81� 1�e
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su�gestions. 
IT Send jor Descriptive Circular. 

MUNN & CO., Publishers, 
:st: J E;-; 'I' I I" I (; A lUEltICAN OFFJCE, 

a61 Bl'oadway, New "1' ork. 

10 DOLLARS for 3.50 
...... �-...... Until December 24th, I895....-� ..... I111111 .... 

A Ten-Dollar set of Shakspeare for $3.50. We mean exactly what we say. This set 
is worth $10 to any reader, no matter how many other editions he may have. We shall 
sell it direct for a short time only at $�.50, and any one who is dissatisfied may have 
his money back. These books can never be bought any cheaper. Never as cheap 
again. (The regular price of the set is $10.) 

This is a t3hakspeare for readers. It is the only edition printed in large type. 
It is strongly bound in good serviceable cloth binding, in eight handsome volumes of 

easily handleable size. Pa­
per specially made with a 
dead surface, restful to the 
e y e  s .  There are copious 
notes on the text by J. Payne 
Collier, F.S.A., the celebrat­
ed Shakspearian critic, with 
v a r i o r u m  readings. We 
honestly believe it to be the 
best edition ever printed for 
actual use We published it 
to retail at $10. That al­
lowed for the retailer's and 
the jobber's profit. The read­
er buying direct from us can 
have both of these profits. 
The object of this special 
$3.50 offer is to make a quick 
test of whether the discrimi­
nating readers of this paper, 
who will appreciate a large, 
clear type, scholarly edition 
of Shakspeare, complete, 
are ready to buy direct from 
the manufacturers at a sav­
ing of more than half the 
cost If you are, the middle­
men's profit is yours. Order 
to-day and be sure of getting 
the books in time for Christ-

What Oould Be Nicer For a Ohristmas Present P mas. Size of each volume 
6x9 inches, one inch thick. 

More than four thousand pages. This Special Offer positively limited to Dec. 24th. 

, • • , TWO OPINIONS, HUNf>REOS MORE LIKE THEM • • • • 

NEWINGTON. N. H. ROCKPORT, MAINE. 
KEYSTONE PUBLISmNG Co., REYSTONE PUBLISmNG Co., 

Gentlemen :-1 am hi�hly plea s ed w ith  your t en·dollar edi- Gpl1tlemen :-1 have rec eived a. n d  examined the  eight-volume tion of Shaks pea re It is jus t wha t I have b een lookin� for s et of Shakspea re which you shipped me. I am a g reea b ly s ur· 
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on the ma rket, fa.vor to ship me five more s et s  of your $10.00 edition of Shak-

:de::h:� ;����r!�NyW��e���tth�
e
�Iio;�;��n;!��dver\i�f�g Very tru1y yorc�F. RICHARDS, them, a n d heartily recommend them to a ny on e who ma y 

Treasurer C a md en Sa vin g s  Ba n k, desire to own a beautiful s et of Sha kspea re's works, 
Rockport, Maine. Yours t ruly, MISS FLORENCE HOYT. 

Remember, the regular $10 set in eight handsome volumes (only large type edition) for 
$3.50; with the distinct understanding that the money will be returned immediately if 
you are not satisfied. ar We refer to Dun and Bradstreet and to every bank in Pbiladelpbia. 

KEYSTONE PUBLISHING 00., 806 Locust St., Philadelphia. 

MESSRS. MUNN & CO, Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
w:t��t�r

bl:%y
i��ft�J�oro KIii��bl C£ �ommunications strictly confiden .. 

tial. A handbook of patents and 
bow to obtain tbem sent free. 

PATENTS 
taken through Munn & Co. recei ve 
special notice in the Scient-i.tic A'nur-
����nfI�i�ll��l���i& ��et�� l�:::�i 
Circulation of any scientific work. t3 a year. Specimen copies free. 

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

Scientific B� Catalogue 
ItECEN'l'l, Y ]'UHI,I:SHEJ). 

Our New Catalogue contatning- over 100 pages, includ­
ing works on more tban fifty ditl'erent subjects. WilJ 
be mailed free to any address on application. 
M UNN &; (;0 .. PulJILshers SCIENTU'IC AMERICAN, 

361 1l1'ORth't'uy, Ne,v yo,'k. 

THE LATEST OUT. The supposed 1mpossible has 
been accomplished and at last 
we arE'able to give you one of our 

GU ARANTEED AMERICAN WATCH­
E S for only ONE DOLLAR. Our watch­
es have reached a world-wide fame and their 
sale has exceeded that of any other watch 
ever produced. This HDOLLAR WATCH" 
is the 5th and la.st of the famous American 
series and marks a point in watch manufac­
turing past which all of the money and in­
genuity ot the world can never �o. 'fo intro­
duce them quickly, we will for a short Urns 
send samples direct from fae tory to indlvid-
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guaranteed for one year. On receipt of $1.on we wili send the 
watch postpaid with our years' guarantee. If yOll will mention 
this paper we will include free a handsome chain and cl.:.arm 
also our Cat.alogue of 1000 novelties. Address, 

ROBT. H. INCERSOLL cit BRO., 
Dept. 9L Gi Wa1:L.lND1: STREET, N. Y. CITY. 

INCUBATOR. 
!����t����i �t.f�Fe:';iB���e#;::� tTy and at the least expense. The 
book isworth dollars to you. Address 
A. F. WilliaIllB, 61 Race MI., BrIStol, Conn. 

the Willamette River at Port.land, Oregon.-By F. and 
A. S. Rime. Descriprion of a line of 2S-inch cabt iron 
submerM"ed pipes forming portion of the main line con­
structed during- 1893 and 1894. to supply the city of Port­
land WIth pure water from Bull Run. li mountain stream 
thirry miles distant. With 13 illustrations. Contained 
in SClENTlFIC AMERICAN SUPPLEl\lENT. Nos. 1019 
and 1020. Price 10 cent� each. fl'o be bad at this 
oftice and from all newsdealers. 

PUMPS fOR COMPRESSING 
OXYGEN & HYDROGEN 

GASES INT
·
O CYLlNDE.RS 

,BY HAND POWER. PRICE $ 15.00 
SEND fOR CATALOGUE. NQ 2 TO 

CHAS. BESELER, 
218 CENTRE. ST, NEW YORK. 

REAGAN FEED WATER HEATING, WATER Cl ROULATING AND 
SHAKING GRATES, IWc�,!;hfJP't1Jlbir,tE1t��NE, and_ 
AGENTS WANTED in all parts of the United States to manufactnre 

our Grates On royalty. J]I'" Send jor CataloQue. . 

WATER CIRCULATING GRATE CO., Mlrs. and Sole Props., 
Office and Ww:ks. Ul26.u128 Filbert St .. PhiladelphIa, Pa. 

© 1895 SCIENTIFIC AMERICAN, INC. 

I C E 
M . .\ (:HI N E�. COl' l i !iiM Enlrine!i. U"pwet'!ii' 
aud Buttlers' Illnchinery. THE VILTER 
MFG. Co., �99 Clinton Street. Milwaukee, Wis. 

Electrical ��ge �:��f::��� Model Work. 
M. SANGER, 106 Liberty Street, New York. 

TURBINE 
WATER WHEELS 

SEND FOR PAMPHLET. "A.MES LEFFEL & CO •• Spr!D&lIeld, Ohio, U. So A.. 

TYP . WHEELS_ MODELS So.. !XPERtMENTAL WORK�SMALI.'w.cH'NER'( NOVELTIES .. ETC_ NEW laRK 8T.ENCIL WORK.' 100 -NAasAU r. N.T .. 

FOR SALE 
2 100·Barrel Union Tank Line 
Tanks. Have been used for crude 
oU. Manheads drums, and valves 

ditiona B. P. CRITCHi��PsI8t�Ni,aCit�i�:::i�-gl:f�.
con .. 

DEAF
NESS & H EAD NOISES CURED 
by my InvisibleTubular EaT Cushions. Whis ers heard. 
Warranted to help more casu than all simbal' device. 

i. Hrscox onl�:���nB�d!::�� :ty �s l��df!:��k�f���o�;F REE 

NEWSPAPER FILE �:l�rZJ!'r.� 
SAl, E. Only 

convenient file made. Opens like a book. Simple,durable. 
Also desire estimates on cost of manufacture. 8amples 
furnisbed. G. R. WRIGHT, LiVingston, Montana. 

VOL:\EY W. MASON & CO. 
F1HC'l'IUN PULLEYS, CLUTCHES, ana ELEV!TORS 

PROVJDENCE, ft. I. 

- FREE� 

SCIENTIFIC AMERICAN SUPPLE-
.\oIEN'I'. Any desired back: number of thp. SCJ1!)NTIJl'1C 
A)JERICAN SUPPLEM:b:NT can be bad·at this office for 
10 cents. Also to be had of newsdealers in alJ parts or 
the country. 

WANTED by a large cbe mlcalpJlinnfacturingcom­
pany New Chem)(·al Pl'od.cts to 

Ma nufactu I'e and new or improved chemical processes 
to introduce in its works. 

Prof. PETER T. AUSTEN, 
Polytecbnic Institute, Brooklyn, N. Y. 

LAD I ES save your time, life and home by using the 
best tIre kindler, that is always safe, ready 

and reliable. You can light your fire without paper or 
kindling wood with Our kindler. and it will never burn 
out. Sent prepaid for 2;j cen ts. Agents wanted. 
CLOS'l'Elt lUANUFACTURli'iG COMPANY, 

Box ;')2, Clostel', N. J. 

RUSTLESS COATINGS FOR IRON AND 
Steel. - Paints: of what composed, how destroyed. 
���I�i:rC��t�� e��.��: K1����S
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s
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�mod paint. The characters that a paint should possess 
���r

tgs1gD�rp����r�r�g�e;iiflci�\r�����y: 16�trn�s�ca
i�g� 

oxide paints. Ziuc and lead oxides. Carbon paint�. 
Inert pigments. A very exhaustive and valuable paper. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT 
Nos. 11117, 1018 and 1019. Price 10 cents each'. 
To be had at this Office and from all new�dealers. 

� y FERRILITE COMPOUND 
� � Bt:!tTMAD£fORll�"'D I"OPAINT­" N ROOF'S. - STRUCTURAL IRON WORK & c 5AMPLE.� AND EAGLE P 

PR'CES ON APPLICATION PITTSBURG C - AINT&VARNISH WORKS rA 

�WELL DRilLS 
awarded Higllest Medal at the World's Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTIN MFG. CO., CHICAGO, ILl. 

J
The Electric Candle 
for Magic Lanterns. Absolutely the newest and least expensive device for scientifiC or popular projection by electricity. lW"" Send 
jor special circular. 

lIDO c�!£:u��t,?' f.f:
i't�!fe'r;r.���t'i1!':s. A. 

The Scientific American 

Reference Book. 
A most useful little bound book of 150 pages, com· 

prising, probably. the most extensive variety of stand­
ard, practical, condensed information ever furnished 
to the public for SD small a price, only 25 cents. 

Among its contents are; The Last Census of the 
United States (1800). by States, Territories, and Coun­
ties; Tabie of Cities baving over 8,000 inbabitants; 
Map of the United States -miniature outline; The 
Patent Laws full text), Tbe Trade Mark Law (full 
text); Tbe Copyri"ht Law (full text): The Principal 
Mechanical Movements illustrated by 153 small dia­
grams-of value to inventors and deSigners of mechan­
ism i \ledallion ,'ortraits of DistingUished American 
Inventors; Valuable Tables relating to Steam, Elec­
tricity, Heat, Metals, Welghts,and Measures. 

Ilr Sent by mail to any address on receipt of pricr, 
25 cents. 

MUNN &: CO., Publishers, 

36. Broadway, New York. 
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