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Important to all Applicants for Engineer's L\unse 

EDWARDS' 
Examination Questions 

and Answers. 
'I'HIRD EDITION-JU!'oIT READY. 

E�:i'ri:��:' a� EIi�����ti(§l!ly���irOyn��gdM��Tii:,r�f�� desire to obtain a U. R Government or State License. By Emory Edwards, Marine and Mechanical Engineer. 
Third Edition. 240 pages. Fun bound, in pocketbook 

form- �eather, gilt eages. Price $1.50, by maU, free of post .. 
age to any address in the 'lvor�a. 

IlT A ci'rcu.1ar showing in fuU the very elaborate index 
to this impOl·tant book will be sent free of postage to any 
one who will apply. 

Ilr Our New ana Revised catalogue oj Pl'actical and 
Scientific Books, 91 pages, Svo, as well as OUT other cata­
logues and circulars, the whole covering every branch of 
Science applied to the Artsil

sent free and free i!f postage to �
T
i's�

.
e iht any part of t • world who wiU furnish his 

HENRY CAREY BAIRD &. CO. INDUSTRIALPUBLTSBERS,BoOKSELLERS & IMPORTERS 
!510 Walnut 1St., Philadelphia, I'a . , U. S. A. 

Now ready. Plate and India paper (Sbeet Demy). 
The Cathedrals of England and Wales. 

p�\��a[�i:��t�nd (�?:t�:)� ;��E�ecs��:���v����r��b��s� republished from The Builder, revised and partly re­wrttten. Unbound (in portfolIo), 3l. 13s. 6d, American price, $29.40; bound (whole buckram), 4l. 4s., American 
F�}5���e60�i�is�e'?ia����s :{:r�:[i��n����������}� 
Morning Post. H A nohle volume."-Pall Malt Gazette. 
U A most interesting and useful work."-Gua-t'dian. Address Publisber of The Builder, 46 Catherine street, London, W. C., England. 

This Cut Tells the Story. Our Circular does it Bet ter-a Postal will bring it. 
-Sut there's no argument like experience, therefore every purchaser of 
The "Practical" Trousers 

If he tt�'���!it�c�� h�!ee���O ney refunded by returning it to us. 
It will keep YOU l' U'OIlMers 

J tieutiftt �metitau. 

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

TO YOUR PRESENT BUSINESS? If you want to engage in Pleasant and Profttable work, requiring but little captta], and whichb��re�et�aages:gu¥:Ya �¥�e�th/�r��,�g:����n���1"e�i O�tti'it�r�vu1���lle�u a��n¥:i�u18 Press and Manufacturing Outfit. Any live man can make money rapidly anywhere with one of our Outfits. It will 
g�he���������� 0�ti��!�irr�IA1tif�!;; ��oefi��ti)�rt��c:���ta�gs E���ith�f.?�:� :�� and for sale. 
Fin�S�e�I::c��neA:���rn�<If!���.fo¥ffe�e�e��i;�dacli:g�E�';oA:IR��d ����ie :�� DIPLOMA, at WORLD'S FAIR, CHICAGO, 19J3. With each Machine is sent a copy of our book, "How to Make Rubber Stamps for . . Profit," which makes every detail so plain, that any person, without previous ex� . per��r;\��� \��s�n:orJr:Jp��:�er;�rr¥t&t p��C;Opy, which amount is refunded to pur-chasers of Outfits. Write at once, to-day, dh'eet to t be Illanufactul'erfiil fOl' complete circulars. 

Seeillustrateaarticle in SCI. AM. Dec. 9,1893. BARTON MANUFACTURING CO •• 340 BROADWAY, NEW YORK 

Split Die & Tap Holders f°'J��gi�� 

ARMS & LEeS 
WITH RUBBER HANDS & FEET. 

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

New Pa tents and Important Improve· 
ment. U. S. Gov't Manufacturer. Illustrated book of430pagesand for­mula for measuri ng sent free. 

IlY"" See iUustrated artide in SCI. AM. 
of August 3. 1895. 

701 Broadway, NEW YORK CITY. 

EnCYClOpedia? Britannica. 
If you own the Ninth Edition of 
this great work (any publisher), 
its value to you may be enhanced 
ten times. 
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Combination Lathe Ch ucks, Independent Made by West.cott (�huck ()o., lIeida, 1\, Y., V. S. A. 
Ask fo-r catalogue in English, French, Spanish or German. FIH.ST PHJZE AT COLUMBIAN EXPOSTTION. 1�93. 

TENTS. 

"SllIOO'l'H AIS IF IRON":D." Price' ac. Sent, postpaid, on receipt of 
price in posta� note, stamps, or otherwise. 
PRACTICAL NOVELTY CO.,425 Walnut St. 

Agents wanted. Phils, Pa. 
I Four assortments for each holder, holding up to and lncl uding 14 sizes. 

� Send for fully illus-

Screw' Taps and Dies used in Bicycle Platps Send your address to The Wer­
ner Company, Chicago, and 
they will mail you full particulars 
and a sample copy of the monthly 
magazine "Self Cultu re," free. THE MASK AND FALSE NOSE IN-dustry.-Full details of the method of manufacturing false noses and t':tlse faces in Paris. With 4: illustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 

1008. Price 10 cents. '1'0 be had at this office and from all newsdealers. 
2 Horse Power Motor, or 
20 Light Dynamo, in payments of $;') per month. Other sizes. 
Hobart Electric Mfg. Co •• Mi d dletown, O.  

I m prove Jour spal'e time. You can success� 
d�t����y��eh��� ���e'M��e;ni�'!� DraWing, Perspective, Lettering and Mathematics. Send for information, �'REE. PENNA. CORRESPONDENCE INSTITUTE, Philadelphia, Pa. Box 1234. 

-------------------

The Shipman Auto­
matic Steam EnJdne 

NO SKILLED ENGINEER. 
Kerosene Oil Fuel. 

1, 2. 4,6 and 8 horse power. 
N o  Extra Insurance. E.tfb­
cient, Economica�. Durable. 

SHIPMAN ENGINE CO. 
200 Summer Street. BOSTON, MASS. 

FUNCTIONS OF THE HAIRS OF Plan,s.-By J. Pentland. Smith. M.A. B.Sc. A consider_ �tion of the uses of plant hairs and of their inftuence upon the distribution of the plants that bear them. \Vith 9 illustrations. Contained in SCIENTIFIC AMER­ICAN SUPPLEMENT, No.1 0 19. Price 10 cents. To be had at this office and from all newsdealers. 
NOW �EADY I 

Seventeenth Edition of 

Experimental Science 

1�0 I'alr"" and 110 !';npel'h CUlo added. 
Just the thing for a holiday present for any man. woman,�tudent, teacher, or anv,)ne interested tn science. In the new matter contained in the last edition will be found the SCientific Dse of the Pbono�rapb. the curious optical illusion known as the Anortboscope, together with other new and interestIng- Optical Illusions, the i 

�lPW��le�li�1��L;iid�sf�rrta�is�b�6��' :��;lrir�h��� I 

IB���!�s ��C�\���fiC�lafj?s£f�����', �t�1rr:af�r�S'F?��'� er, Filectrical Rocker, Electric Chimes, How to Color Lantern Slides, Study of the Stars. and a great deal of othe'".: new matter wlncb will prove of interest to scien­tific readers. 
b�8�g��i��2ig�roth��y ��ft��nli.al�at:n��r����i,fil£! 

��end JOT tHUS[Tared ctTcuiar. 

MUNN & co., Publishers, 

trated catalogue. WELLS BROS. & CO., P. O. Box B, Greenfield, Mass 

A�w.rIBEI Manufactory E.tablished,I'61. LEA.D PENCILS, COLORI'lD PENCILS, SLATE PENCILS, WRITING SLATES. STEEL PENS, GOLD PENS, INKS, PENCIL CASES IN SILVER AND IN GOLD, STATIONERS' RUBBER GOODS, RULERS, COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New Yorkl N. Y. 

IUanufactory Estnblisl.ed 1'61. 

.So 6 UHL TUBULAR HEADLIGHT , 

(,�; � � 

MANurRS OF TUBULAR LANTEPNS DtTR,OIT M1CH 

MESSRS. MUNN & CO., Solicitors of Patents. have had nearly fifty years' continuous experience. Any one may quickly ascertain, free, whether an invention probably is patentable by writing to Munn & Co. Communications strictly conftden-
�gi to �b�:l:.dPti'g� �:nr��ts and 

PATENTS taken through Munn & Co. receive special notice in the Scientific Anur. 
lcan. This splendid weekly paper, elegantly illustrated, has the largest Circulation of any scientific work. 
f8 a year. Specimen copies free. Address MUNN & CO., New York,361 Broadway. 

TYPE WHE.ELS. ".fODEL8 &.t,XP£RIMENTAL WORK .. SMALL'MllCHIIDIY 
NO'IEUIU &.. ETC� NEW lORK 151:£"OIL waflQ' loa NAaSAU BY No". 

Parson's Horological Institute. 

S;cbool for UIatcbrnaker� 
ENGRAVERS AND JEWELERS. 

IIlr Send for Cataloaue and References. 

PARSON'S HOROLOGICAL INSTITUTE, 
I'EORI A. 11.1,. 

ALCO VAPOR LAUNCH 
Engine and Helm Controlle d from Bow Latest improved and only 12 to 1 Motor now ready for the market. 18 to 40 ft. LaUllches. 2. 3, 5 and 7 horse power. 

� 
N ����r;:��d�n!1�be:�:e�j!�tk����;:��s�U� �:!£.t1J 

Marine Vapor Engine Co., Jer�ey City, N. J, 

MONITOR VAPOR ENGINE AND 

POWER COMPANY, 

• GEO. B. CARPENTER &. CO. 
CHICAGO The "Climax" Stereotyper 202=208 So. Water St., 

AND 
Moulding Press Combine d, TOWERS AND TANKS 

PATENT SECTIONAL 
for making perfect CeJl U lui" Ste­
,'cotYIJeS to be used in place of metal stereotypes. A1so for making Itu b-

IRON TOWERS �:��Y--�rl�t.\\ig o�c��ldS�: isc�SX�� ALL Dec. 30. 1893. Send for circular to of 4 and 12 Col umns, 
THE J. F. W. DORMAN CO. for Water Works, Cities, Towns, 

217 Eo German St., Bal timore, Md. and Manufactories. 
Rubber st!�:s�a����:�s�!rs, Stereo� PLAIN, ALL WOOD TOWERS 

type Macliinery and Supplies. ELEVATED TANKS for Automatic Fire Sprinkler Plants 
Experimental & Model Work IRO:���F���:�R��NKS. E. v. BAILLARD, 106 Liberty Street, N. Y. Louisiana Re d Cypress Wood Tanks 

'.rHE FISHER a Specialty. 

Patent Steam Pump Governors W. E. CALDWELL CO., For Steam Pumps Working under Pressure 219 E. Main Street, 

FISHER PATENrGRAVITY GOVERNORS 
LOUISVILLE, KY., U. S. A .  

l1'or Steam Pumps filling elevated open tanks, are the most positive and durable devices 
n���t���e-Q���-$�s. 

P'"I.·r�I1:l1{ c��¥�iW��;r:tiC�,�:als. I 
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a Magnificent Pleasure Boat for 
;:r Send jor 6O-page 'I nus. cataloll. 
J. H. RUSHTON. CANTON. N. Y. : 

AGENTS WANTED to sell the Best Cooking' 
Kettle ill tile WOl·ld. No scalded or burned hands. are made of l"'iteel and 
!?!��;!r �is�:dCoa��rsa��s��i�� ers and fire�proof Stove Mats included. Every piece warrant� ed. lIT" Sample free and ter'ri­
tory secured. Address A. W. OBER MANN, 
55 S. 5th Avenue, N. Y. CITY. 

BALL BEARING AXLES AND RUB-ber'rires.-A paper read before the Carriage Builllenl' National Convention, Philadelphia. Octoher, ]Sg4, sbow� inll the advantae-e to be derived from the U8e ot' ball bearings and pneumatic tires in road vehic]P8. Con­tllmed in SCIF.NTIFIC AMERICAN SUPPLEMENT, No. 
992. Price 10 cents. rro be had at this office and from all newsdealers. 

• •  THE ONLY·· 
Small Foot Power Drill Press Now readyfor the market. For Bicycle Repairing and all kinds of 
r�a�1n!iWi�0�k�rkJu:t�g�ftgf::��0:�eib��[ mentefs, Electricians, Inventors and Model Makers. Made for power use without stand. 

SeUs at merely a nominal price. 
=_ If,:Ir Full particulars and prices by mail . . - ltll'HARIli'! JlIFG. CO., 

21S Fulton St.. Brooklvn, N. Y. 

For Turning Axe, Adze, Pick, Sledge, Hatchet, Hammer, Au� ger, Ifile, Knife and Chisel Han­dles, Whi flJetrees, Yokes, Spokes, Porch Spindles, Stair Balusters, Table and Chair Legs and other irregular work. 
nr Send for Circular A. The Ober Latbe Co., Cllnlr .. i" Fal ls. 0., U .i'!.A. 

SANITARY SOAP VASE 
]JnEVENT� disease, waste, pilfer� ing of soap, clogging of waste pipes, st1i�, ;�,ftD��e��til��� fr��b,d��y pure soap. 

'1' he Onil! Clean, Sanitary, and Sa! e 'Way to use soap. Agents n"'antc(1. 
Sanitary Soap Vase Co., Aqueduct Bldg., ROCHESTEH, N. Y. 

EXPERT MODEL MAKING.Est��M�hed 
J. C. SEYL, Prop. ChICago Model Works,Chicago,lJJ. 179 E. Madison St. Write for Catalogue of Model Supplies 

Dealers. 

OPERA'l'ING 
NORWICH LINE AND 
The AIR LINE LIMITED 

Boston. 

Grips Quickly and Firmly, GAL V ANIZED as well as other Pipe, and wiU N'ot Crush 
it. Won't lock on pipe. Does not mar nut or highly polished fittin". other features. 

Send fm' Litue Book, Free. • • 
SAMUEL HALL'S SON, 229 West 10th St., New York. 

,� TE"LESCOPE;'NDFOR CATALOGUE 
W.& D. MO G [Y. . BAYONNE CITY. N.J 

Gi ln�u����s, �i��Egp. ments for Bands and Drum Corps. Low­!/%'1/ est prices ever quoted. Fine Catalog, 400 
IliustrattOns,maiiedfree; it gives Band 
Music& Instructions for Amateur Bands. 
LYON & HEALY, 33·35 Adams St., Ch;cago. 

TII.E .NEW BRISTOL COU.NTER 

Office of the SCIENTIFIC A MERICA N, 8 ERIE STREET. CRAND RAPIDS, M,CH,GAN. 

Registers an accurate accountof work done on printing preE'ses, grain tallies, weighing, measuring and other automatic machines. Counts up tol,COJ.OOOand repftats automatically. Simple, accurate, durable. SpeCial count� ers to order. ;:.-r Send for circular. 361 BROADWAY. NEW YORK. CASOLINE LAUNCH ENGINES AND LAUNCHES �. J. UOU'l', Bristol, Conn., U. S. A. 
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