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IT Our �ew aud Revised Catalogue of Practical and Scientific Books. 90 pages, 8vo, and our other Catalollues and Circulars, the wbole covering every branch of Science applied to the Arts. sent free and free of postage to aoy one in any part of the world who will furnish his address. 

Now ready. Plate and India paper (Sheet Demy). 
The Cathedrals of England and Wales. Library Edition (limited [0 250 cOPiesl' containing 62 Plates (V�ews and Plans), with descript ve letterr,ress, 
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Tho TYDOwritor 
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It Barclay St., New York. 
156 Adams St., Chicago, 
38 Court Sq" Boston. 
We will save you from 10 to 

50 per cent. on Typewriters of all makos. 
. . . or Send jor Uatalogue. . . . 

Excursion 
To 
Atlanta. 

On account of the Atlanta Exposition, the B. &O .RR. Co. will sell excursion tickets at greatly reduced rates. Season tickets will be sold every day nntll December 
15th, goodretnrnlnj!until January 7th, 1800. Twenty-day 
tickets will be sold every day until December 15th, good returning for twenty days from date of sale. Ten
day tickets will be sold Tuesday and Thursday each week until December 2Uh, good returning for ten day. 
from date of sale. The rates from New York will be '37.25 for season. $29.20 10r twenty-day, and ,2HlOfor 
ten-day tfckets. 

Correspondingly low rates from other pOints on the line. 
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Seventeenth Edition of 

Experimental Science 

l!.!O l'na-es Riltl 11 0 �upel'b CUt8 added. 
Just the thing for a holiday present for any man, woman�Rtudent. teacher, or anV'Jne interested In science. 
In the nAW matter contained in the last. edition will be found the SCientific Dse of the Pbonol<raph. the curious 

���C�t���s�:w k�gd�J:r::t�ntW����c£R�'Jg�;r:� 
&V�le�tci;;�L���:�ftacm:S�b��i:I�' ���r:r�r������ 
��r��B �fcEl���i:la�wst������. ir:c1rf:afb�s'FT��� er, relectrical Rocker. Electric Chimes, How to Co)or Lantern Slides, Study of the Stars. and a great deal of other new matter WhlCb will prove of interest to scientific readers. 
ho�����g2i:�rot"h:t�y ��i��tal\iatf:i�r'i,��:�I�� 

rr.sena jor tilunrarea Cl1"ClLi.a1'. 

� £ieutifi£ �lUeti,au. 

WHY NOT MAKE RUBBER STAMPS?? 
DO You WANT TO Go INTO BUSINESS FOR YOURSELF, OR ADD A GOOD LINE 

TO YOUR PRESENT BUSINESS 1 If you want to engap:e In Pleasant and Profitable work, requiring but little capital. and which can be made to pay weU eIther tn a permanent location or traveling. you cannot do better than secure a "New York H combined Rubber Stamp Vulcanizer and Mon d 
pre1"nayn8v����acc�;:�lfr�':!��ey rapidly anywhere with one of our Outfits. It will 
:6e�����tI��� °It!'��!';;TI'll��olf��;: :o"fI�!til�t�::,c��:."'s"i':=s70�iih':,r��:.'� and for sale. These machines are unequaled for Speed, Accuracn:nd Economy, and produce the 
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With each Machine is sent a copy of our book. "How to Make Rubber Stamps for Profit," wbich makes every detail so plain, that any peraon. without previous ex-
per�gf��� '��8�

uiofJr::pc::ei;aa�it&f p��c:opy, which amount is refunded to P\ll"� chasers ofOuttlts. Writ� at once, to-dRY, diI'eet to the 1I1D.IIUfactul'erlil for complete circlllnrs. 
See illustrated articlein SCI. AM. Dec. 9,1893. BARTON MANUFACTURING CO., 340 BROADWAY, NEW YORK 

THE TIN PLATE INDUSTRY IN THE I United States.-An interesting puper. 8howin� the extraordinary developlllent of the tin plate industry in this country. and tbe serious competition into which it is nOw enterin� with the British industry. With 18 iIIustra.tion�. Contained in SCfKNTIFIC AMERICAN �UPPLEMENT, Nos. 1019, 10..e0, 1021, 10�� and 10�3. Price 10 cents each, or 50 cent� for the series. To bA had at this offilJe and trom an newsdealers. 
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ARMS &. LEeS 
WITH RUBBER HANDS & FEET. 

The Most Natural, Comfortable and 
Durable. Over 16,000 in use. 

New Patents and Important Improve· 
ment. U. S. Gov't Manufacturer. 

THE OBER LATHES 

a 
For Turning Axe, Adze, Pick. Sledge, Hatchet, Hammer, Au-

. 

ger, �'Ile, Knife and Chisel Handles, Whiffletrees, Yokes, Spokes, Porch Spindles, Stair Balusters. 
_ Table and Chair Legs and other 

� =:::::: Irregular work. .::::::--:: - Patented. pr Send for Circular A. 
The Ober Lathe Co., Choa-rio Faile, 0., V.S.A. 

OPERATING 
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�cb�al and Ar�i�!I� � 
DratDtng. Steam Enginuring (Stationary, 
Marine, Locomotitft'!), Plu'm.b1'ng, Heating,Civil Engl. .. 
ft4ering. Coal and Melal Mining, English Branches. 

TAUGHT BY MAIL. Twenty-seven Courses of Study, Send forfreecir. 
n:���������;!���8:g�� SCRANTON, P�. 

I C E MAt:HJl'r'E�. ()ol'li",!'i Ellaines. Hl'P"'Pl'M' nnd BottleTJiI' IUnchincl·Y.. THE VILTER MII'o. CO., !!99ClintoIl Street. Milwaukee, Wis. 
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OF CARBON �au,. �\ lf�8�f�'6I':,"Vee�a��, Ohio 

��c:te, TYPE. WHEELS, MODELS&..tXPERIMENTAL WORK_IMALL�lfIEJlY 
NDVELT1Ea a.nc. NEW 10* STEI'CCIL WORK. loa "Aa8AU 8! H,Y. 

Experimental & Model Work E. v. BAILLARD, 106 Liberty Street, N, Y. 
,�. BUHL TUBULAR HEADLIGHT � "c,::='��� '.> " 

" ' ';:-;-llaUR.;:'�-aH�� R��ouT R E r-:� , {)�t O�lYON(L r� 52 ' BUHL5TAMPIN(i CO 
MANUiRS or TV8ULA� LAI\jT(PNS. DETR,OIT MICH 

For Railroads. Mills and Manufactories. Builders of Steel Towers and Tanks. La. Red Cypress Wood 'ranks a specialty. W. E. CAI.IIWJ.;I,I, CO .. 217E. Main 8treet, Louisville. Ky. 

�.� TELESCO�A��LOGU� ·-WJ� W.& D.MOGEY. 
- BAYO NNE CITY N J 

Air.-A cornmuniC:ltion to the Philo�ophical Society of GJas2'ow. by fiord l\.elvin. on the CHuse of the want of homogeneous distribution of electric density in cloud. leAS air ut moderate heights above the earth's surfRce. \Vith 1 illustration. ContAined in SCIE�T[F[C AMF.RICANSUPPLEMF-NT, No. 101;). Price 10 cents. '1'0 be had at this oltice and from all new�dealers. 
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BETWEEN BR;,oliL YN FI:; ��I-;rK ��:�;,atak>gue. New York and Boston. 88 Van Dyke I'!treet, BROOK I,YN, N. Y. 

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

--- - - '- ::. � � "" ��E -���� 
� �-�-:�� .,. WILT,JA�IS MFG. co •• KALAMAZOO. MH:H. 

16 Mnrray Street, New York. I 3'!1 Vine Street, Philadelphia. Pa. 
36 So. Market Street, Boston. 737 Monadnock, Chicago. 

MESSRS. MUNN & CO , So Icltors of Patents. have had nearly fifty years' continuous experience, Any one may quickly ascertain, free, 
Wht��1i'i.I:�/��li���t,Kl::�b� C�� �lDlOimlcatIOqa. strictly confidential. , A handbook of patents and 
h01f to obtain the", _� bee. 

PATEITS 
taken through Munn & Co. receive special notice In the S cienti�c Amtr. 
!;.;imiI�I�I��t���g, b".:;e�� I�re'� clrcnlatlon of any scientific work. ts a year. Specimen co'ples free. Address �lUNN & CO., New York, 361 Broadw87. 

If 0 YOUR 011T1lJ1 Swe moner! Make 
• .. :� nIl money printing for 

PRINTING others l T,Ype-setting eBS {. PrInted rules. 
f3_ PRESS $1\ Write for catalogue, I - . . 
cards circulars &q presses, type, cards, 

, Press' for printing etc.. to factory. 
a small paper $400 KE�:..fct:o, ��Dn. 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow Latest Improved and only J2 to 1 Motor now ready for the market. 18 to <10 ft. Launches. 2. 8. 6 and 7 horse power. 

'" .. ""l"_ . --�- ------

Smed and Safety or Oaso!iIne used. ereey CUy, N. J. 

"WOLVERINE" lAS AND GASOLINE 
ENGINES STATIONARY ,and MARINE. W",.·,,":;nA" Is the only re-

'--., �'-·c·.-·.- ?h": I�����r e':,� . Requires no 
_�ii;;t;;I;<s;;;af���':.'i,e�faJ.�S�y 

WOLVERINE MOTOR WORKS, 
12 Huron Street, QRAND RAPIDS, MICH. 

CASOLINE 

THE FISHER 
Patent Steam Pump Governors For Steam Pumps Working under Pressure and the 
FISHER PATENT GRAVITY GOVERNORS �'or Steam Pumps filling elevated open tanks, are the m��E�����t:n��:J::'le devices 

nt:lIl,-,l:01G -F,'I.VES. tr Send for circulars and testimonials. 
, ."\:o'HElt GOVEIC!\OH CO .. 2018. 1Bt Avenue. - - MarshaHtown, Iowa. 

Stereopticons, 
Lantern Slides. 

WE ARE MAKERS. 
, 17" Write for Catalooue M. 
McINTOSH' BATTERY 

and OPTICAl, CO. 
CHICAGO. 

Ten years withbellt reBults, is the 
reason why the 

OLDS CASOLINE 
ENCINES 

take the lead and have so 
great a sale. 

pr Send for Cataloll(ue. 
P. F. OLOS 8c SON, Box218. Lllo.inl[, Mich ., U.S.A. 

SINTZ GAS ENGINE CO, I 
GRAND RAPIDS, MICH., 

u. S. A. Manufacturers of tbe Sinr.z �t n· lionn lOY und 111 II 1'i .... C';nJII and 
!�n���IJllf����pim18ilr���\� Li::f;ting. Runs wltb manufactured or natural gas -Boats and launcbes. Prices within the reach of all. lIT Send for Catalogue, Mention this paper. 

"Pacific" & "Union" 
Gas & Gasoline 
ENCINES. Marine and Statlon-
fite, �f��i:"�co-nomtcaJ. TheCLOB ENCINE MerlonAv.& Philadelphia, 

... 000 MaChiner� oRKING Foot and Hand Power. Agents Wanted In Every County. 
L."',p ARKS, 200 Coler&ln Avo. CINCINNATI,D. 

est Battpry of Its 
':"'-��··"'·�··��'a�nd�:f�e�:8�r 

.11} by mail. 
7 Thames Street, New York, U. S. A. 

Gi I�ru���§s, �i��Egp. 
ments for Bands and Drum Corps. Low· 

� est prices ever quoted. Fine C atalog. 400 '/' 
Illustratlons,mailedfree .. it gives Band 
Music& Instructions for Amateur Bands. 

LYON & BEALY, 33·35 Adams St., Ch;cago. 

SCIENTIFIC AMERICAN SUPPLE-
MEN'!'. Any desired back" number of Lhp. SCJENTU'IC' AMERIC AN SUPPLEMENT can be had at this office for 10 cents. Also to be had of newsdealel's iT. all parts of tbe country. 

By Richard A. Proctor. F.R.A S. 
* * 

A series of twelve elegantly prmted lIlaps of the Bea vens, one for every month in the year. SpeCially 
prepared for use in North America. With descriptions 
accompanyin� each map, giving the names of the prlDc1pal stars and constellations, showing their relattve posilion� at given hours and days of tbe month. 

A most beautiful and convenient work. specially adaptet1 for the use of those who desire to acquire 
a general knowledjZe of the starry realms. 

To which Is added a description of the method of preparing and using artitlcial luminous stars as an aid 
In fixing In the mind the names and places of the various stars and constellations. by Alfred E. Beach. 

Altogether this Is one of the most popular, useful and valuable works of the kind ever published. 
One quarto volume, elegantly bound in cloth. Price 

.2.�O; postpaid. MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BRUADWAY, NEW YORK. MONITOR VAPOR ENCINE AND POWER CO., CRAND RAPIDS, MICH. 
MUNN & CO., Publishers, 

361 BroadwaT, l\ew York. 
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