
An E1Jtry-J)ay Band-Book jor the Workslwp and the 
FactorV� A great Labor , Time, and Mone1J 

Saller jor P ractical Men. 

VAN CLEVE'S 

E nglish and AmerJcan Mechinic 

TnF. EXGLTSH A1",TD AMERICAX MECHANIC. Compri8� 
ing a coJ1ection of over 3,(0) Receipts, Rules, and Tables 
designed forthe use of every Mecbanic and Manufactur� 
er. By B. Frank Van Cleve. lllustrated.283 Jl8Ile •. 12mo. 

Pr-1-ce $1.50, by mail , free oj postage to any address in the 
'world. 

Among the contents ot this valuable and useful book are 
Explanation of diagrams for sheet metal wurk; (:ontents 
in �allons of different vessels; Weights of Pipes; Tin-
����te�!J. �a:��f�r:���.
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the content of each in gallons at one foot in depth; 
Arithmetic; Practipai Geometry; Mensnra,tiollj 8Jide 
Rule; Steam and the Steam h:nginej Relts; Limes, Ce
ments, Mortars, and Concretes j Artificers' Rules and 
'l'ables for computing the work of Bricklayers. \V ell 
Diggers, Ma::-;onB, Carpenters, Joiners, SJaters, Plaster
ers, Painters, Glaziers, Pavers, and Plumbers; Sewers, 
Arches, and Abutments; Flour Mills, Saw Mills, Wood
working Machinery: \Vater Power; Solders; Fusible 
Compounds; Fluxes for Soldering or Welding j �trengtb 
of Materials; Weigbts of Materialsk Wheel Gearin� �:��fgfsj f�P�
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anyone-in any part of the world who lviUjurni sh his address. 
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oj ]3a)ks on Steam ana the St emn En¢ne. Mechanics, },Ia
chiner'y. and Dynamical Engineet'ing. and other Catalogues, 
t he 'Whale ooverinq ever'y b ranch of Science appHed to the 
A rts. sent free and free of postaoe, to anyon e in any part 
oj the 'World who 1vill furniSh his address. 

HENRY CAREY BAIRD & CO., 
INDFSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

S10 Walnut St •• Philadelphia, Pa •• U. S. A. 

Jeitutific �mtri,au. 
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V.A.N'DUZElN 
CAS It, CASOLINE ENGINE 

OPERATED with COAL 
and OTHER MANUF,\C
TURED GASES AND 

GASOLINE. 
RELIABLE AND 

ECONOMICAL. 
FuJly Warranted 

VAN DUZEN 
& Ga,oline Engine �o. 

E.. 2d St., Cincinnati. O. 

ASBESTOS Fire Felt Covet'in(l'8, 
Packings, Sneathings. &c. 

The CHALMERS-SPENCE CO., Mfrs. 
1>9 & 61 Liberty Stl'eet, New York. 

V BnDuzen'"I]l1\t.l�OOI!\e Pulley Oiler 

HAS Highest Indorsements. 
Enviable Reputation, 
Scientific Pedigree. 

A two years'test by conservative 
manufacturers of national reputa
tiun has 8hown it to be the only pt,r -
.�e:�. L�i���t��r?orre��a�:lW'���d 
fur our H Catalogue Number 55." 
VAN DUZEN & 'l'IFT, Cincinnati, O. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
BlltDSJlORO, I'A .. Builders of High Clas8 
Steam Engines. Diamond Drilling and General 
Machinery. }i'lour Mill Rolls Ground and Grooved. 

91 & 9Z WATER STREET, 
Plttsburgb, Pa .• 

Manufacturers of everythin!l needed for 
�:El.'X'�S:J:.A.:LV """:ElLLS 

either GEI.S, oq, Water. or Mineral 
Tests, Boilers , Engines, Pipe, 
Cordage, JJri11ing- Tools, etc. 
. Illustrated catalogue, price �m��� lists and discount sheets I on req nest. 

BASE BALL. -A DESCRIPTION OF 
lP�g!f�iia\v�i����nJbo�
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the field and 7illustrationil of players. Contained in SCI· 
ENTIFIC AMt<:HICAN SUPPLEMENT, No. 693. Price 
10 cents. To be bad at this office and trom ail neWs
dealers. 

NOW READY. 

Experimental gcience, 

By GEO. M. HOPKINS. 
• 

740 Pages. 680 Illustrations. 

PRICE, by mail, postpaid, • • • •  $4.00 

ELECTRiCAL BOOKS REMINCTON 
SEND for FREE ILLUSTRATED CIRCULAR and 

T able of Contents, 

MU NN & CO., Publishers, 

�m�t l1t i�� �tOC�nUnt �m�rit�nt RECENTLY PUBLISHED. 

Electric Light Installations and Management of 
Accumulators.-A Practical Handbook. BySir David 
Salomons. Bart., M.A. 5th Edition, Revised and En
larged, with 100 illus trations... . " . . . . . . . .• . . . . . . . .  $1.50 
.. To Elay that this book IS the best of its kind would be 

a poor compliment, as it is pt'actically the only work on 
accumulators that has been written."-Elect ricalReview. 
Electrical Instrument .. Making for Anlsteurs.-A 

Practical Handbo.)k. By S. R. Bottone, Author of 
. .  The Dynamo," etc. With no illustrations. Second 
Edition. Cloth ................ ...... ............... $1.2 0 

Electric Bells and All About Them.- A Practical Book for Practical Men. With more than 100 illustra-
F,
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Electricity in Our Homes andWorkshops.-A Prat:> .. 
tical 'l'reatise on Auxiliary �lectrica] Apparatus. By 
Sydney �'. Walker. With many illUstrations. 1889. $1.50. 

Electrical Influence Machines.-Containing a full 
account of their hi8torical development and their mod
ern }forms, with instructions for making them. By 
John Gray. B.Sc. 1890 ................. . . ............ $1.75 

Practical Electric8. - A Universal Handy Book on 
fr:���YB����t�8�
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Rity and ReSH!tance Coils, Dynamo Electric Machines, 
F'ire Risks, Measuring, Microphones, Motors, Pho
nographs. Photophones, Storage. and Telephones. 
188U ............... ............ .................... .. .. $0.75 

Practical Electricity. - A Laboratory and Lecture 
Course for tirst selJr students of Electrical Engineer
ing, based on the practi.cal defluitions of the electrical 
unit�, By W. E, Ayrtou, F.R.S. With numerous illus
trations. F'ourth }(jjition . 1889 • . • • . . . •. . . . . . . . . . . . .  $2.50 

r:r- Send for Special Electrical Book Catalogue. 
MUN� & CO .. Publishers of the �Cf. AM., 

361 Broadway. New York. 

FOFl. SA.:LoE. 
Registered DUTCH -BELTED COWS and HEIF'

ER�, superbly marked, and of the best stock. 
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State } ..... air-a superb animal, Address 
MICHAEL ROSNEY, Manager, 

Locust Grove Farm, West Orange. N. J. 

FOR SALE. 
Owing tc? dissolution of partnership, 

O. H. DE LAMATER & 00. 
have closed their extensive manufactory at the 
foot of West 13th Street, New York, disposed of 
Hot Air Pumping Engine and Steam Pump busi

ness to the DE LAMATER IRON WORKS (incorpo
rated 1889), and to close out the remainder, offer 
for sale a very desirable lot of 

Lathes, Pianers. Drilling, Shaping, Slot
ting, Boring, Cutting Off. Nut Tap

ping, Bolt Cutting. and Milling Ma
chines. Gear Cutters, Emery Tool 

Grinders, Screw Machines. 
Vises, Lathe and Planer 

Tools, Drills, Taps, 
And a variety of 

Small Tools, Boiler Punching and Shear
ing Machines, with lot of Small Tools, 

Anvils, Sledges, Tongs, 
Blocks, Rope. Bolts. Nuts, ·Washers, Packing, Pipe, 

Fittings, Brass Valves, Bar Iron and Steel, 

Steam Hammers, and three Rider 
Cut-off Engines. 

DEAFNESS &. HEAD NOISES CURED by 
Peck's INVISIBLE TUBULJ.R EAR 
CUSHIONS. Wbispersbeard. Comfortable . Succe��fu I where all Hemedies FAIL. Ills. book&; 

prootsfree. Address F. HISCOX, 853 Broad.af, New York. 

SclBilti1iC Book Catalogue 361 Broadway, New York. 

RECENTLY �JJ,ISHED. IDEAL MUSICAL :BOX 

STANDARD TYPEWRITER. 
Gold M.edal-Pal'is Exposition, 1889. 

Wyckoff, Seamans &. Benedict 
32'1 BROADWAY, NEW YORK. 

In��o�i: oC:��feUt�i�nJr��i
gfff�;:�t ls�bfeac1��1 �flfg� 

mailed tree to any address on application . 
MUNN &; CO., Publishers ScientifiC American. 

361 Broadway, New Ym·k. 

MINERAI: 
lW00l:.. 

AS A LININC in WALLS and FLOORS for pre
Yenting escape of warmth and 
WIi���denWe�ie��meM rl��p�1 Wool Co,. Uleveland, Obio. 

(JRANE�S PERFE(JT WATER COLOR MEDIUM. 
This Medium makes all colors flow freely. adds to their brilliancy, mail:es 

them less sensitive to light, fastens the first wash against disturbance in re
touching, makes colors adhere better to the paper, and the paper needs no pre_ 
vious wetting. For Architects and Artists. By malL 25 cents. 
Manufactured by THE FREDERICK CRANE CHEMICAL Co., Short Hills. N. J. 

STEVENS PATENT 
NEW EXACT SURFACE GAUGE 

Superior t 0 all others in quick, flne adjust.ing 
powers, especially in grasp of pOInter. Also 
adapted to adepthgauge and various purposes. 
Price, each small size, 8 inches . . . . . . . . . . . .. •  $2.00 
Price, .. large H 12 . . .  . . . . . . . . . . • •  2.75 
Ideal and Leader Spring Dividers and Calipers, 

Depth Gauges. and lI'ine Machini8ts' Tools. I.r. Illustrated catalogue free to aU, "' J, STEVENS ARM,.; & TOOL CO., 
:P .. O.Box 200, Chicopee Falls, Mass. 

Hoskins' Patent lIydro·Carbon 
BLOW·PIPE 
AND AS�AY FURNACES. No dust. No ashes. Cheap, 

eft'ect.ive. economical. port .. 
able, and aulomatic. 

Send for Price List • 
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WORKING MODELS tv�;,:p{6io�a��� 
InventicJUs developed, Accurate and intricHtework 

a specialty. N. ERLANDSEN, 107 Riving-ton St .• N. Y. 

, Barrel, Keg, Hogshead 

Chamfering, Howeling, andCrozing. 

AND 
STAVE mCHlNERY. 
Over 50 varieties manu

factured by 
E. & B, HOLMES, 

BUFFALO, N. Y. 
Also a full line of Wood 

Working Machinery. 

PHOTOGRAPHY MADE EASY, 
The Amatel1r Phot.ographers Hand
Book, by Arthur Hope. The Latest and 
best work on the subject. thoroughly 
practical a.nd clear. The book of all oth· ers for the amateur and professionaL New processe�, hitherto unpublished. 

.&. Writesaneminentphotograpltel,"Your 
�.. - ti��ritll���a�fcin°:.ur��:� ¥g;cal�;�fi�� 
��r;���rpt ��;Ic��V'ih�SJ�i[NC�
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PubU�herl!\, 66 State Street, Chicago. 

PAT. FOOT I'OWEII :IlACJlINElt¥. 
I feel Se) hig-hly pleas
ed wil.h yuur Veloci
pede Foot Power with 
seat, that I wish to 
add my testimony to ��::i:.i;;;;;;. its tmperiority. 1 did 

P not expect to like it, 
but having used the 
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using foot power. in fact. it may be sa.ij to 
be almost withollt fatigue. and is a steadier motion. I 
only wish I had known of it, sooner. Send lor catalogue. 
W .  �'. & J. llAHNES CO .• (l<.J9 Ruby St .• Hockford. Ill. 

The CHANDLER 
WATER MOTOR 

Works well on I�ow and  HiKh 
Pressures. 

Single, Duplex. Triple, and Quad
ruple Autumatic PISTON MO
TORS,adaptedto al/classeso! wark. 

Send for Circulars. 
WM. H. LOCK, Buffalo, N. Y. -----------------

2nd � MACHINERY �i 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N. Y. 

MANUFACTURERS OF 

Sohn's Patent Foot Rest, 
And Other MetalSpecialties. 

We makea on contract 

IDE AUTOMATIC ENGINES. TRA(JTION AND PORTABLE ENGINES. 

STE.A.1W: ::R..O.A.D R..OLLER.S. 
WEITMYER PATENT FURNACE. ROTJ.ERS OF IWERY DESCRIPTION. 

Manufactured by FOUNDRY & MACHINE DEPARTlllENT, Harrisburll, Pa., U, S. A. 

18 the J�ate"t Invention in S\viss Musical lIoxel!l 
It is the �weeteMt and Most Pel'fect IlistrunleUI 
for tile Pal'lol'. AllY lIulnber nflulles can be obtained for it. '£he Largest 8tock of Musical Boxes in 
America. Send 4 cent stamp for Illustrated Catalogue. JACOT & SON. 80:ERJ�����Y, 
"ELECTRIC" SPIRAL SCREW DRIVER 

Screws are turned in by pushing the driver. 
$1.25 __ I .1 ;;;,," $1. 25 

'£HE ALFORD & BERKELE Co., 77 Chambers St., 
Sample. by mail. $1. P. O. Box 200'J. New York City. 

GATES ROCK & ORE BREAKER 
Capacity up t 0 150 yards per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Send for Catalogues. 
CATES IRON WORKS 

1>0 C So. ClintoJiID1GtI. 
215 Franklin St.. Boston, Mass. � ��\��:���
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��:���r��r Game. � The only a r row made without 
apoint thatwill stick to filass 
��nruSr�6i�� �����t'�� o��: 

Pat. in France, Eng� ' land, Germany, 
� U.S. and � Canada. 

Post-paid, 
Nickel, $1. 
Bronze,75c. 

RUBBER TIPPED ARROW CO., 
Patentees and Manufacturers. Roston, Mass., U.S.A. 

T� ScientIfic A merican 
PUBLICATIONS FOR 1890. 

---o� 
The prices of the d l1ferent publications i n the Uniterl 

States. Canada. Rnd Mexico are as follows; 
RATE8 BY MAIL. 

The Scientific American (weekly one year $3. 00 
The Sctentific American Supplement (weekly). one 

year. 5.00 
rrhe Scientific American. Spunish Edition (monthly) one year. 3.00 
The Scientific American. Architects and Builders 

Edition (monthly), one year,. . . , . 2.50 
COMBINED RATEE'. 

The SClentific American and Supplement, . $7.00 
The Scientific American and Architects and Build-

ers Edition, . . b.OO 
The Scientific American, Supplement, and Archi-

tects and Builders Edition, . 9.00 
Proportionate Rates jor Six Months. 

This includes postage, which we pay. Remit by postal 
I)r express money order. or draft to order of 

MUNN &: CO .. 361 Broadway, New York. 

W 0 R KIN G MOD E L S & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send fo,' Model Circular. Jones Bros. E Co .. Cir'ti. O. 

© 1890 SCIENTIFIC AMERICAN, INC. 
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