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S1 0 'Vailln' "'t .. Philadelphia. l'a .• C: "'.A. 
tr Our New aud Revised Catalogue of Practical and 

Scientific BookE, gO pages , 8vo. and ,our other Cata'�o£!ues 
and Circulars, the wbole covermg eve:·y branch of �ci
ence ap:plied to the Arts. sent free and free of postage 
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abuut Crookes tubes. SCIEX.TIFH' A.M�JRIC.AN SUPPLE
MENT. NDs.1S1, 189, 238. 243. 244.792.79.'), 
90.J and 9S0. 'l'hese profusely illustrated SUPPLE
ME�'I'S contain a most exhan�tive �eries uf articles on 
Cl'Ookestubesand the experiments performed with them 
Among.t,henl will be t'ollnd Prof. Crookes' early lectures 
detailing very fully the experiments which 80 excited 
tile world. and which are now again excitmg attention 
in connection with Roentgen's photography. Price 10 
cents eacb. 'ru be had at this office and 1rom all news
dealers. 
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and prices. Send postal for 
booklet to 1'HE NE\V IlE_ 
PAllTURE BELL CO., 
�1() North Main �tl"eet, 
Bristol, Conn., II. S. A. 

JAPAN AND CHINA 
Do you wish to extend your trade to above

mentioned countries? If so, write 
or call upon 

BURNS, OVERTON & CO., 
Representing H. E. Reynell & Co.,of Kobe, Japan. 

Constable Bldg., 5th Ave. and 18th St., New York City 

VANDUZEN S�FtTM PUMP 
THE BEST IN THE WORLD, 

Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 

ii�ATA TEST 
Peul"'v'lvanla. 

A Valuable gook 

12,500 Receil'h, 70S Page... I'rice $5. 
Bownd in Sheep. $fi. Half_Marocco, �1fi.;)U. 

Tbis splendid work contains a �ref�l c0f!lpilatian of 
t"be most useful Receiptb and ReplIes j.ovBn In the Notes �l� i�i����.���f(������l�fg:r�� ��t
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Witb many valuable and important additions. 
Oyer 'l'''''f� l ,. (� 'I'h Oll ... a 11 d selected Receipts are 

here collected; nearly every brancb of the useful BFtS 
being' represented. It is by far the most compr�henslve 
volume oithe kind ever placed before the pubhc. 

'l'be work may be regarded as tbe product of t�e stUd
ies and practical experience of the a1?lest cbel?lsts.and 
workers in all parts of tbe world; the InformatIOn gIven 
being of the highest value. arranged and condensed in 
conCIse form convenient for ready use. 

Almost every 'inquiry that can be thought of4 relating 
to formulre used in the various manufacturing inous
tries, will here be found answered. 

Instructions for working many difterent processes in 
the arts are given. 

'l1bose who are engaged in any branch of indu�try 
probably will find in this book much that is of practical 
vaiue in their respectIve callings. ' 

Those wbo are in search of mdependent business Or 
employment, reiating to the bome manufacture of sam� 
ple articles, will Bnd 1.n it hundreds of most excellent 
sll,ltgestions. I � Send for Descriptive Circular. 

MUNN &. CO., Publishers, 
SCIENTIFIC AIUERICAN OFFICE, 

361 Broadway, New Verk_ 
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VEuOX PJ' T.lER A Revolution in Pho. 

:z-l. l- tographic Printing. 
When exposed to the same light, prints 

aOO time!S quickel' titan albulnen ••• 
GLOSSY or MATT No dull or rainy weather toi'lterfere with your work. 

• No dark rOOIDS nor c-olilph cated manqmlation. 
Devel�}ped and toned as fast as the prinUng frames can bejUled. A choice aJtones mare 
beautijttl than can be produced on an1! other paper. Permanent prints. 'rbe Jil:reatest paper 
for hot or damp climates. :15 (' en t � In stamps brings two sample dozen cab's, developer 
and three sample prints. N epe.·11 Platinoid, Ename)ed and Rough Bromide Papers are 
the best and most �niform in the market. N
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extra cost. Special proposition now open. The Scientific 
Machinist Co., 51·52 Blackstone Bldg., Cleveland, O. 

C. F. SPLlTDORF, rtENclljli�TfN�INC 
Induction 
Coils, 
MsJtnets, 

���al 
Winding, 
etc. 

Shorthand bv Ma'il ThoroUldlly taught by re
�. porters. Uata/.ooWl andftrst 

lesson Free. Potts tlhorthand College, Williamsport, Pa. 

ICE
DLI.CHJNE,... (;orli�. Elllfine •• 1I"ewel'S' 
nnd Ruulerfil' illachlflel·Y. THE VILTER 
MFG. Co., !!OO Clinton Street. MlIwaukee, Wis. 

MANY ���TS OF MANY �It�.j�� FOR 
Catalogue • • • • •  J. H. RU�HTIIN, Canton, N. Y. 
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NG k BI-SULPHIDE f(J'usetntbe arts,Kllllnglnsects reechlng 00 In Grain, Kllllnll Burrowing An-

Safety, acon- OF CARBON �lt <;j�hllf�'li�'a��.3�a. Ohio 
omy, and con-
venience. "DYNAMOS" Care andManagement of.26illUlt-u. S. and For- , tra tlons. Pampnlet, Price 25c. 

eilm Patents for sale or to manufacture on royalty. Americall Jnduotrial l'ubll.binlf Company Sample. H. P. VAN WAGNER, Stony Creek, Ont., Can. Bridgeport, Conn, 

g�kCt�O Price Reduced tD $10 TURBINE PER FOR A TOR Protect your Checks and Dralts 

WATER WHEELS. 
SEND FOR PAMPHLET. 

.JAMES LEFFEL & CO •• 
!!J)rIDctleld. Ohio, U. S. A. 

from Forgers. 
o��!1.�":lleI!?,[it or send FOR SALE. ����f��

e
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THE B. F. CUMMINS CO. new and In first-class condition. JOHN E. HANIFEN 
& CO., 312 Tbompson Street, PHILADELPHIA, PA. 232 Clinton Street, i Dept A CHICAGO. 5 • •  

83 Nassau Street, i Dept. B NEW YORK. 5 • 

This Clock is adapted for 6 or 12 stations, 
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DEAFNESS & HJ!AD NOISES CURED 
by my Iuviltbh,Tubuiar Ear Cushions. Whispen heard. 
Warranted to help more euel than .J1almllar devlcel 

r. Hucox Onl;:S:�nB�d�:!'� N�ry �8 §��df�:g:!k�f ��':o�rF REE 
SAVE TWO PROFITS t}i:�!"8��:r.; a:�� 
Consumers. Special Oft'er to Agents , . , 
Freebfor Skate;. Shears and Knife Sharpen· , era. lamond.,;utlery (Jo. 6OB'way,N. Y. r 

DRAUBHTINB �� 'it.ua'fI�EJ���tf"�'l� 
a month. Positions secured. Two cent stamp for 

INC U B A'T 0 R S catalogue. }'. O. Box 369, Trenton, N. J. •l�t!�h�!l�h���Jp!��met! Brooden, Vegetnble and 
Clove." f �utters. 

BONE AND GRAIN MILLS. 
A complete line of poultry s upplieB 
at lo.west prices. Green Cll t bone 
will III A H. E HEN"; I. A \. 
in Winter 
and pro
duce fertile 
eggs for 
batching. 
Send 4c. for 
catalog and 
valuablein
formation 
��fi��:try Abeolutely -Re�latiDg. 
Peerless Incubator & Brooder Co., 
·616 ".A" Ohio Street, Quincy, Ill. 

MESSRS. MUNN & CO., SolIcitors 
of Patent.. have had nearly fifty 
years' continuous experience. Any 
ODe may quickly aecertain, free, 
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�mmunicatiOns stl'lcUy confiden
tial. A handbook of pateLts and 
how to obtain them sent free. 

PATENTS 
taken thl'9ugh Munn & Co. receive 
special notice In the Scientific Amer· 
ican. This splendid weekly paper. 
elegantly illustrated, has the largest 
Circulation of any scientific work. 
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New York, 361 Broadway. 

Stal1man Dresser Trunk 
a portable dressing case, 

�a:""iii.l!'iJ With drawers instead of trays; 
� ..... _-'·II the bottom is as accessible as 

the top. Costs no more than --=:'_""''''''"11 box trunk. Shipped C. O. D. 
vilege to examine. 
illustrated catalog. 

61 W.Sprinll St.,Columbus.O. 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES. SEND FOR CATALOGUE. 
TO CHAS BESELERMAKER218CENTRE 5T. 

'--... NEW YORK. !�.; an����Ii��y�i�S 
� l' Wilson's Common Sense Ear Drums. 

Q New scientific invention. entirely di1ferent 
in construction from all ot-Iler devices. Ass.ist th� deaf 
when all other devices fail. snd where me�lCa� �kIl1 bas 
gjven nO relief. 3afe, comfor�able. ana InvIsIb)e; no 
wire or string attacbment WrIte for pamphlet. 

W11.'"ON hAlt DIII'ill. III ,NUFf;. en, 
Louisville Trust Co. Bulldmg, LOUIsvIlle, Ky.'y tT Jlelltin1L this paper. and 1122 Broadway, Newark 

batch chicks when others fail. Catalogue Free. 
Shoemaker Incubator Co., }'reeport, Ill. U. S. A.. �SHOEMAKER'S POULTRY BOOK 

96 page!, printed in 6 colors. Birdseye view 
01 largest Poultry Farm. Tells all about 
Chicken8, Prices ot same, their Diseases , . remedies,poultry buildings,etc.; finely illus

trated. Pr1eooDly1i •• Co Co SHOEIIAIU,rro.port,ll1.,ll.8,Jo 
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INCUBATOR. 
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bookisworth dollars to you. Address 
A. F. Williams, 61 Race St., Brtsto� Conn. 

IOE-HOUSr.; AND COLD ROOM.-"BY 
It G. Hatlleld. With directions for construction. Four 
engravings. Contained in SC1ENT1FIC AMERICAN SUP
PLEMENT, No • . ) !I. Price 10 cents. To be had at tbis 
office ana from all newsdealeTS 

�T ELESC O P E: �" - O R � _ CATALOGUE � W.& D.MOGEY. 
- BAYONNE CtTY N J 

VOL:-.EY W. MASON & 00. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PROVIDENCE, R. I. 

�r- "·�2��.��· .... 11.. S1freDJ':.';.R:la1°xfs���� 
• _ .". ment you tbink of buying. • _ Violins repaired by tbe 

Cremona System. C. STORY, 
26 Central St •• Boston,Mass. 

THE FADING OF PIGMENTS.-A PA-
per by Capt. W. DeW. Abney, discussing the action of 
tbe various rays of the spectrum upon colors. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 10-16. 
Price 10 cents. To be had at this office and from alJ 
newsdealers. 

For Railroads. Mills and Manufactories. 
Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 
W. E. CA I.DW};}.!. CO .. 

217 E. MI'In Street, Louisville, Ky. 

F.I�E .. Bru�� !1�!0!:t, 
BROOKLVN FIRE BRICK WORK!'!. 
ISS Vall Dyke !Street, BROOKJ.YN, N, V, 1, ' II Air Cushion" Rubber Stamps 

AI,WA YI'! MARE A GOon PRINT. 
Stamp, Stencil and Seal Supplies. 

Wholesale and Retail. 
'l'HE R. H. SMITH MFG. CO., ......... ". SpriuK'field, Mass. 

Ex>G-E TC>C>:Lo1!!!I 
fiXe often nearly ruineq. by using a grind
stone no.t adapted to the work. Our 
quarries produce a large 'variety of grits 
suitahle for grinding any tool. IT JIajj 'we senft you nur cata/nOIle, 
wil ich 'WilL {Jive you some informatinn 1 
GR,'\'FTON ,",' .. ONE COMP A N Y. 
No. 80 RiveT Street. GRAFTON, OHIO. 

REAGAN FEED WATER HEATING, WATER CIRCULATING AND 
SHAKING GRATES For STATIONARY. MARINE, and. 

' LOCOMOTIVE BOILERS. 

AGENTS WANTED in all vartsofthe United States to manufacture , , our Grates on royalty. nr Send Jor Catal.o!/Ue. 

WATER CIRCULATING GRATE CO., Mlrs. and Sole Props., 
, 

. 
Office and Works, 10:16-''':18 FUbert St., PhDadeipbla, Pa. 
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and �.reatly enllarged. Svo. clotb. 700 pa�es. Phila-
delphlR, 1895 ....................................... ... $6.00 

Bicycl,e Repairinar. A Manual compiled from 
Articles III •• 'l'he Iron Age." By 8_ D. V. Burr. 8vo.. 
c1otb. 166 pages, fully illustrated. N. Y., 1896 . ... $1.00 

Bookkeeping. Goodwin's Improved Buokh:eeping 
and BusIness Manual. By J. H. uoodwin. 8vo cloth. 
3OOpages . .......................... ........... '" .... $3.00 

t'arpenU·y. Home Carpentry for Handv Men. A 
BOOk of Practical Instrnction ill all kinds of Construct
ive and Decorative Work in Woo.d tbat can be done by 
the Amateul' in House. �arden and Farmstend. By 
Francis Chilton-Younjl (author Of Eve"l'Y Man His Own 
Mecbanic}. With upward of 550 ilJustrations from the 
Pen and Pencil ot the Author. 8vo. cloth. 772 pag-es. 
London and N. Y .. 1895 ..... ... ... ....... ........... $3.00 

Chemistry. A Ilandbook of Industrial Organ ic Cbem
istry, adapted for the use of Manufacturers, Chemists. 
and all interested in the Utilization of Orllanic Materials 
in tbe Industrial Arts. By Samuel P. Sadtler. Second 
revised and en larged edition. 8vo. cJotb. 127illustrHtions. 
537 page,. 1895............ . .......................... $11. 00 

Cheluist's (;ompelldium for Pllnl'mncists, 
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Civil Enllilleerillg. A rl'reatise on Civil Engineer
ing. By W. M. PHttOll . 8vo, cloth. 1 ,654: pages. I1lus .. 
trated. N. Y., 1895 .... ' ........................... $7.110 

(�ol�pressed Ail'. Practical Information upon Air 
Compression and tbe 'l'·ransmission and Application of 
Compressed Air� By Fr�lDk Ricbard8. 12mo, clotb. 203 
pages. lllustrated. N. Y., 181l5 ......... , . . ...... . . $1.�0 

Disoverie", and Iuveutions of the Nineteeelllh 
Centnry. Edited by Rubert Routledge. Brought up 
to the Present 1'ime. Witb 432 illustrations. portraits • 
etc. 680 \lages. 8vo, cloth. 18H5 .................. $3.00 
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Fifth edition. revil'ed. 834- pages. tully illustrated. 8vo, 
cloth. London, 1896 ................. . ' .............. $�.;)O 

Elech'ic II eating. By Edwin J. Houston and .1. 
�m���:;t���Y 2!�

E
d:�e�'.l

t
�rlus�:[{;a�'t:��i�t1 .. �

e
l:�' 

Elecu·jl" Wi .. ina for the Use of A rcllitects,. 
UndCfU'I"iu'."M uu{I the O,vllel's of Buildiug�. 
By HU<l.Reil R'JlJb. 8vu. cloth. 183 pages. Illustrate/i. 
N. Y., 18911.. .... . ...... .. .. ... . . ..... . , ................ $2.�1I 

Eleett'jcal ROHrs nlld Navigation. By'l'homas 
Commertord Mlirtil) and Joseph Sachs. 8vo, clotb. 98 
Illustrations. 224 p,,�es. N. Y., 1895 .. ............. $2.�0 

Eleen·jcal Tl"all!!'missioll of Ell�rgy. A Manual 
for the DeSIgn of Electrical Circuits. Bv Artbur 
Vaughan Abbott. Witb 9 folding plates. 8vo. cloth. bSti 
pages. Illustrated. N. Y .• 1895 ............ .. . . ... . $,..;)0 

Electrician. HoW to become a Successful Elec .. 
trician. �rhe Studies to be }followed. Methods of Wurk; 
Field of Operation anti Etbics of tbe Profe�sion. By 
'1'. O'Conor Sloane. 189 pa�es. Illustrated. Clotb. 

$1 .00 
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tro-Technical Series). 12mo. cloth. Illustrated. 225 
pages. N. Y., 1895 ..............•.................... . $1.00 

Elecb·icity. Domestic Electrical Work. Concise and 
Practical Explanation for Plumbers, 'I inners and Hard
Ware Dealers. on How to Wire Buildings tor Bells, 
Alarms, Annunciators. and for Gas Ligbting from Hat
te�ies. IllUstrated with 22 diagrams. By Wilham A. 
WIttbecker. 55 pages. Paper cover. 1&95 . . . . . . . . . . . •  �;j 

Electricity for Jl;verybotly. lts Nature and Uses 
Explained. By Pbilip Atkinson. With ]00 illustrations 
and portrait of tbe Author as a frontispiece. 12mo. 
cloth. 240 pages. N. Y., 1895 ....................... $ 1 • .')0 

G�8. A 'rextbook of Gas Manufacture for Students. 
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Henting. American Steam and Hot Water Heating 
Practice. From tbe Engineerin Oil Record. Being a 
selected reprint of descriptive articles. Questions and 
answers. Witb 585 illustrations. 8vo, clotb. :a7 pages. 
N. Y .. lb95 . . ............... ... . .......... .... ......... $4.011 
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Machinist. Tbe modern machinist. A Practical 
Treatise on Modern Macbine Sbop M ethods. De�crib� 
ina' in a comprehen8ive mHnner tbe Most Approved 
Methods, Proce8ses and A ppliances employed in present 
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257 engravings. 322 pages. 12mo, clotb, N. Y •• 1895. 
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Magnetism. ByE.J. Houston- and A. E. Kennelly 
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Mechanical Engineer's l'ocketbook. A Re1er
ence Book of Rules. Tables, Data and F(jrruulre for the 
use of Engineers. Mecbanics and Students. By William 
Kent. 12mo, morocco flap, pocketbook form. 1087 pages. 
N. Y., 1895 ............ ................ ............... $5.00 

Mechanism. Tbe Wonders of Modern Mechanism. 
A Resume o.f Recent Progress in Mechanical. Pbysical 
and Engineering Science. By Cbarles H. Cocbrane. 
8vo, cloth. 11lustrt1ted. 400 pages. Philadelpbia, 1896. 

$2.00 
Minerals. nnd How to Study Them. A Book 

for Begmners i.n Alineralo.gy. By Edward Salisbury 
Dana. With more than 300 illustratioDs. 12mo. cloth. 
380 pages. N. Y •• I895 ............. .................. $1..')0 

IUineraht. A Practical Manual of Minerals, Mines 
and Mining. Comprising suggestions as to tbe localities 
and associations of all the useful Minerals. full descrip
tions of the most etI'ecti-ve metbods for botb tbe quali
tative and Quantitative analyses of each of lhese 
Mineral S. and bints upon the various operation� of Min
ing, including Arceitecture and ConBtructiun. By H. S. Osborn. Illustrated by 171 engravmgs. Second edition, 
revised a.nd enlarged. 8vo. clotb. i:I&.J pages. Phila-
delpl1ia.1S95 ........................................... $4.�0 
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By C. G. Warnford Lock. 8vo, cloth. 66S pages. Illus-
trated. London, 1895 ... .. ........... .. .. . . .... . . $.').00 
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and 'l'hermodynHmics for tbe practical use of Ice Manu
facturers. Cold 8tOfHge Men� Contractors, Engineerfl, 
Brewers, Packer�, and others nteresLed in th,.: appl ica-
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�hop Rink.. and Machine Shop Chat: A 

SerieR of over }:I"'ive Hundred Practical Paragrapbs. In 
familiar langua!!e, sbowing special ways of doing work 
I?t��:�t mG�i�

c
S�
e
a
a
J'.
ly

M:
d
E�OWii�

p
� !�:�a����I .. � 

page.. 12mo, clotb. N. Y .• 18!ltL ............ . .. .... $2.;) 0 

�team Eu�int'eriflll. A library of Steam EnlZin
eerJng'. By Jj hn F�hrenb:ttch, M.ll;. Hvo, cloth. 521) 
illustrations. 8iM pages. 1890 . . . . . . . . . .• . . . . . . . . . . . .  $�.OO 

'J1elepholle. '1'he Practical Telephone HaJldbook 
and Guide to the '!'eleflhonic Exchange. By Joseph 
Poole. A.1.E.E. With 288 ilIu8trations. Second edition. 
ravissd and en larged. oM pages. 4 folding plate�. 1895. 

$t.�O 
Wiring. How to Wire Buildin,:n�. A Manual of the 

Art of lnterifor Wirinv. AugUl'tllS N oll. \Vith many 
i]lu�trations. ]'ourth edition. 12ruo, cloth. 162 pngf". 
N. Y •• 1895 .......... ..... . ............. .... . . . ....... . $t.�" 

Our entirely new Catalogue of Scien_tific and 'l'eclIni
cal Books, containing over' 3,0;]0 titles,-'and ··embracing 
more tban 3CO different subjects, witb Authors' Index, 
WIll be maIled free on applicatioIi to _any adt;lress in 
the world. Address 

MUNN &; CO., 
Publishers of the "Scientific American," 

361 Broadway, New York. 
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