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the interest of the engineering profession and I formuloo based upon experiments Wholly. ::lut
railroad company in making them as compre. : ficient tests were made, however, to determme 
hensive as possible. In all, eight locomotives, 

I
: the co-efficients and constants needed. The 

of widely varying character and design, were book is in four parts, the first of which gives 
tested, and the results are embodied in the a concise resume of the subject from a prac
present volume. After a description of the tical standpoint and tells of the difficulties 
general exhibit of the company, the testing met with in practice and the remedies for the 
plant is described and illustrated in great de- same. The second part contains a series of 
tail, working drawings being given of all the tests which justify the use of constants and 
parts. Then follow chapters on the formation co-efficients employed in preparing the tables 
of the advisory committee, and on the plan, in Part Ill. These tables should give the de
scope, and method of recording the tests. Each signer all the necessary information for ordi
of the eight locomotives is taken up in its turn, nary use. It does not cover the more intricate 
detailed working drawings being given of each designs, however. Part IV treats of the de
one, and a mass of tables and diagrams which, sign of truss roofs from a practical stand
considering the high professional skill with point. 
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Foot and Power :rnds£.:����·'btrM'ilr��"e�: which the data have been gathered, are unique ==::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::�� 
in the history of the locomotive. 'Ihis work 

SHEPARD LATHE CO", �33 W. 2d St. Cincinnati, O. 
will prove invaluable to everyone who has to INDEX OF INVENTIONS 
do with the design and operation of the steam 
locomotive. For which Letters Patent of the 

ALTERNATING CURRENTS: THEIR THEORY, 
GENERATION, AND TRANSFORMATION. By 
Alfred Day, D.Sc., M.LE.E. New 
York: The D. Van Nostrand Com
pany, 1906. 8vo.; pp. 291. Price, 
$2.50. 

United States were Issued 

for the Week Ending 

March 13, 1906. 
In the present volume Mr. Day has at- A 1\1 D E A C H B BAR I NO T HA T D A T  B 

tempted to gave a general account of the prin-
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ciples, c onstruction, and use of alternating cur- [See note at end of list about COPies of these patents.] 
rent measuring instruments, generators, motors, 
and transforming machinery. A great deal Of. 
attention has been given to methods of test
ing. 'I'he book is clearly and concisely written 
and many matters which are not generally un
derstood, or which are of too recent origin to 
ha ve found their way into text books, are 
thoroughly gone into. The book is very prac
tical in character. It is illustrated by no less 
than 178 diagrams. All types of alternating 
current motors and dynamos, as well as the 
latest form of motor operating upon either 
direct or alternating current, are described 
'Clith the aid of the diagrams. The book goes 
into the theory and practice of alternating cur
rent machinery in a most thorough manner. 

THE MOST POPULAR HOME SONGS. New 
York: Hinds, Noble & Eldredge, 1906. 
Price, 50 cents. 

This is a very complete collection of secular 
and re ligious songs which have been popular 
in this country at all periods of its history. 
Besides well-known English and American 
songs, some of those of other nations are in
cluded. 

YEAR BOOK OF THE PENNSYLVANIA SOCIE
TY, 1905. Edited by Barr Ferree, sec
retary. New York: 'The Pennsyl
vania Society, 1905. 8vo.; pp. 208. 

The Pennsylvania Society was organized 
seven years ago with the purpose of collecting 
historical material relating to the State of 
Pennsylvania and keeping its memory alive. 
The present "olume is the fifth year book is
sued by the society. It contains much his
torical matter of interest chiefty to Pennsyl
vanians and is illustrated with balf-tone plates 
of old houses. historical events, etc. A full re
port of the sixth annual dinner of the society, 
which commemorated the 117th anniversary of 
the ratification of the Constitution of the 
United States by the Pennsylvania Convention, 
and which was given in honor of Senator 
Philander C. Knox, is fully reported in this 
volume. 

FAULTY DICTION, OR ERRORS IN THE USE 
OF THE ENGLISH LANGUAGE AND How 
TO CORRECT THEM. By Thomas H. 
Russell, LL.D., editor-in-chief of Web
ster's Imperial Dictionary. Chicago: 
George W. Ogilvie & Co., 1905. Pp. 
150; bound in leather. Price, 50 cents. 

This small vest-pocket aid to the use of cor
rect English will be found both interesting 
and useful to all those who desire to speak 
correctly. The words are arranged in alpha
betical order. The errors which are discussed 
are those of grammar, construction, or faulty 
rhetoric. and unauthorized words. The cor
rect pronunciation of words which .are some
times mispronounced is also given in many in
stances. 

VIOLINS AND OTHER STRING INSTRUMENTS, 
AND How TO MAKE THEM. Edited by 
Paul N. Hasluck. Philadelphia: David 
McKay, 1906. 16mo.; pp. 160. Price, 
50 cents. 

This book is compiled by the editor from 
the columns of Work. It contains explicit di
rections for the making of violins, violoncellos, 
mandolins, guitars, banjos, zithers, and dulcim
ers. The introductory cbapter treats of the 
materials and tools required in making these 
instruments, while other chapters are devoted 
to the making of violin molds, the varnishing 
and finishing of violins, Japanese one-string 
violins, and a double-bass violin. 'I'he book 
contains much valuable information condensed 
in a small space. 

HANDBOOK ON REINFORCED CONCRETE. By 
F. D. Warren. New York: D. Van 
Nostrand Company, 1906. 12mo.; pp. 
271. Price, $2.50. 

This handy little volume is intended as a 
reference book for architects, engineers and 
contractors who have to do with the designing 
of concrete structures. The work treats of a 
general form of design rather than any one 
particular system. The treatment of the many 
phases entering the design has been carried out 
upon well known formuloo based upon the 
theory of elasticity, and not upon empirical 

Acid from air, making nitric, A. & H. BroadwaySl New York City. 
Pauling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  814,917 �------�---.:.....----------

Agitatillg device, W. B. Devereux . • . . . • . • .  815,272 1 
Air brake H1,vliance, II. C. Luck • • • • • • • • • • •  �14,g74 1 
Air compressol's, means for operating the 

electric uuloadel's of, 1,'. V. Longacre. 815,025 PAT:ENTS 
Air cusbion, H. A. Carl . .... ... . . . .... . . .  �14'829 1 
Alcohols, production of aromatic, C. Mettler. 815,193 
Alkaline pro{;ess, mercurial, W. E. Harmon. 814,692 
Alkyl-oxyacetyl-cyanamid and making same, 

Our Hand Book on Patents, Trade-Marks, 
etc., sent ��ee. Patents procured througli 
Munn & Co. receive free notice in the Heitm-anll & Clemmensen • • . . . . . • . . . . .  814,6H3 

Amalgamating, H. A. Thomas . • . . . . . • • • • •  814,814 
Amusement vehicle, Pattee & Duenkel . • . .  815,211 
Amusement vehicle, spherical, H. H. Pattee 815,210 
Apple box press, W. L. Goyett . . . . . . . . . . . .  814.954 
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Atomizer, W. H. Wood . . . . . . . . . . . . . . . . . . . 814,820 --_ ..... -- ..... .. --.. �--.. 
Automobile, C. Scbmidt ................... 815,045 
Automobile ellgine suspension, A. C. Stewart 814,991 
Awning, curtain, and the like fixture, A. 

Copeland .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  814,770 
Bag tilling and packing apparatus, Jones & 

Odena ... . . .. . . . . . . . . . . . . . .. . . . . . . . ... 815,091 
Bag or package, W. G. Bell . . . . . . . . . . . .. .  815,255 
Bale tie, E. L. Pence . .. . . . . . . . . . . . . .... . 815.116 
Baler, hay, .F'. Hiniker . . . • . . . . . . . . . . . • . .  814,697 
Baling vines, hay, and the like in cylindri� 

cal form, machine for, J. T. Scott . • • • •  814,736 
Balls, machine for making metal, C. T. 

Schuitzer . . .  . .  . . . .  . .  .. . • . .. . . .. .. .. ... 814.807 
Bandage, elastic, H. Myers . . • . . . . • . • • • • • • •  814,795 
Bat, base ball. F. Maecbling . .. . . . . . . . . . . .  814,857 
Batter mixing machine, A. Burgess . . . . • • • •  814,B:15 
Bearing, crank arm sleeve, C. Wales • • • • • •  814,751 
Bed, folding, A. A. Saunders • • . . . . . • • • • • • •  814,921 
Bedstead, J. V. Dougberty . . . . . . . . . . . . . . . .  815,077 
Bedstead footboard, iron, L. O. Brekke • • •  815,258 
Belt, conveyer, M. H. Cook ... . ............ 814,943 
Belt bolder, Sbaw & Long . . . . . . . . . . . . . . . . . .  815,125 
Block. See Building block. 
Boat, submarine, W. J. O'Haire • • . • • • • • • • •  
Boiler flue cleaner, C. Scheer . • • • • • • • • • • • . •  
Boiler furnace, E. F. Edgar . . . . • • • • • . . . . .  
Book, memorandum, J. J. Hoey . • . • • • • • • • • •  
Book, shipping, Place & Conter . • • • • • • • • •  
Boring bit or auger, N .  Zangerle . • • • • • • • • •  
Bottle, dispensing, K. A. !I�l'ieseke . . • . • • • • •  
Bottle making device, A. Philippoteaux • • • •  
Bottle. non-refillable, O'Dell & Smiley ..... 
Bottle, non-refillable, A. J. Ashford • • • • • .  
Bottle stopper, Iii. N. Gilfillan ............ . 
Bottle stopper, S. Evans . . . . . . . . . . •  0 • • • • • •  
Bottle stoppel', J. S. Huffman . . . . . • • • • • • •  
Bowling alley pin spotter and setter, J. C. 

Backus . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • •  
Box blanks, machine for making wire bound, 

814,869 
811i.043 
814,949 
814,699 
814.871 
815,247 
814.953 
814.800 
815,112 
815.250 
814,778 
815.151 
815,172 

J. J. Miller . . . . .. . . . . .. . . ... . . . . . . . . . .  815.196 
Box top securing device, A. Beaudry . . . • . .  814,932 
Boxes, machine for securing flies to, J. P. Bird . .. ... . . . . . . .. . . . . .. . ... . . . . . . . . . .  815,()()3 
Braiding machine, H. W. Larson . . • • • • • • • •  814,711 
Brake beam fulcrum, J. W. McGee . . . . . . . .  814.865 
Brake beam hanger, M. Linton . . . . . . • • • • • •  815,024 
Brake lever fulcrum, O. W. Wittmer . . . . . .  814.895 
Brake system, automatic, P. Winsor . . . . . .  814.999 Bran distributer. N. S. Sbelly ............. 814,809 
Brick drying rack, portable, Knight & Ten-

nesen ... .. ... .. .. ... . .. . . . . . . . . . . . . . .  814.966 
Brick kiln, J. Manypenny . . . . . . . . . . . . . . . . .  815,189 
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Lead-Colored & !iOlate Pencils. Rubber Bands, 
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Grand Prize, Highest Award, St. Louis, 1904. 

RUBBER STAMP MAKING. - THI S 
article describes a simple method of making rubber 
����Y�l�t�cl�n�cli���ib� :g��:i��r wto ���)i':!�Z perience in rubber stamp makIng. One iUustratiOn. Contained in SUPPLEMENT 111 O. Prlce 10 cents. Jj'or sale by Munn & Co. and all newsdealers. 
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of Wood and Metal Workers. without steam power, equipped with 
BARNES' FOOT POWER 
MACHINERY _ 

TERRY & ()O. 

aUow lower btds on jobs, and give greater profit on the work. Machmes sent on trIal if desired. Oatalog Free. 
W. F. &. JOHN BARNES CO. Established 1872. 

1999 RUBY ST. ROCKFORD, ILL. 

Brick macbines, cut off mecbanism for, H. ROTARY PUMPS AND EN GINES. K. King .............................. 815.022 Th . On,ln od Develop t A '  t t . f Bricklayer's tool, E. Weiss . ... . . . . . . .. . .  814,926 pa��� gAVin; a htstoriCalm:ens�e �f,��r r��'a::��s�p Broom corn cutting machine, C. R. Huckle� and engine i'rom 1588 and illustrated with clear draw-berry . . . . . . . • • . . • . . . . . . . . • . . • • . . • • • . . .  815,018 ings showing the construction of various forms of Broom handle! E. T. Atwell . • . • • . . . . . . .  815,058 pumps and engines. 38 Illustrations. Contained in Bubble fountam, S. H. Tacy . . . . . .  814,889, 814.8ijO SUPPLEMENTS I HI!), 11111, 1111. Price 10 cents Building block, J. Lovett . . . . . . . . . . . . . . . .  814,973 eaCh. For sale by Munn & Co. and all newsdealers Building block, A. Klay . . . .. .. ... . . . . . . . . .  815.097, 
. 

Building. monolitbic, W. D. Butterfield . . . .  814,765 1 1 � � Automat."c Machl'nes Button fastener. J. S. Fissel. . . . . . . . . . . . .  814.683 ...-Button, separable, C. Weiss . • . . . . . • . . • • • •  815,055 � FfI FOR g��l�e;�eI
H

�i��seInd
' b��k'e: ' G" W: 'B����: ��g:��1 Jl @ FORMING WIRE Capacity, R. A. Fessenden .. . ... . . . . . . . . . .  814,951 �A Q """" U . 

Car and the like, transportation, J. M. � � ,,� trom coil into shapes similar 
Ames . . . .. . . .. . . . . . . . . .. .... . . . . . . . . . . 814,660 ( � to cuts. We can furnish ma-Car brake, automatic, C. L. Scbultz . . . . . . . .  814.876 C-CL....D1""" "cbines orgoods,asdesired. Car brake mechanism, railway, E. Melchert 814,792 . ............, � Car, cinder. J. M. Hartman . . . . . . . . . . . . .  815,162 0 'Or Send tor Oatalogue. 

Car coupling, C. A. Carscadin . . . . . . . . . . . .  814,831 � BLAKE & JOHNSON, Car coupling, C. H. Tomlinson . . . . . . . . . . . .  814,924 P.O, Box lOi'i4, WATERBURY, CONN. Car coupling, C. McCarter . . . . . . . . . . . . . . . .  814.979 
Car, dump, S. Otis . .. . . . . ... . .. . . . .. . . . . . .  815.032 
Car dumping apparatus, G. H. Hulett . . . . . .  814.704 
Car fender tripping member, B. Lev...... 815,106 
Car floor and floor frame M. F. Amorous . . .  815,249 
Car beating system. electric. F. C. Newell .. 814.981 
Car life guard fender, B. Lev . . . . . . . . . . . . . .  815,105 
Car, railway, R. Gass . . . . .. . .. . . . . . . . . . . .  814,777 
Car, l'ailway tank, Small & Speed . • • • • • . .  814,880 
Car roof construction, G. Steinmeyer, Sr . .  814,743 

Mustard & Company 
GENERAL I MPORTERS AND 
CO M MIS SION AGENTS 

Car under framing, box, Go' 1. King, reissue.. 12, 463 Plumbing SuppLtes, Safes and Scales. The largest Hardware 
Cars and other vehicles, double bogie for Machinery and Tool House in China railway, H. Scbuler . . . .. . . . . . . . . . . . . .  814.922 
Card, game, C. Warne . .. . ... . ... .. . . . . . . .  814,996 9a NANKING ROAD SHANGHAI. CHI NA 
Carpenter's implement or tool, O. D. Camp- _____________________ _ bell .. . ... . . .. . ... . .... . .... . . . . . . . . . . .  815.064 
Carpet cutting macbine, R. E. & W. A. 

Dube . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . .  814.947 
Carriage spring antivibration device, A. 

Mans . . . . . . .. . . . .. .. .. . . . . ... . . . . . . . ... 815,188 
Carrier. See Cash carrier. 
Cash carrier, C. L. Swezey . . . . . . . • • . . . . •  815,130 
Casting machine, continuous steel billet, 

O. Potter . . . . . . . . . . . . .. .. . ... . . . . . . . .  , 814.728 
Casting mecbanism, W. T. Krause . . . . . . . .  815.181 
Cat guard, F. H. Palmer .. . . . . . . . . . . . . . . . .  814.984 
Ca talogue. card. H. F. Moses . . . . . . . . . . . . . .  815,110 Cattle guard, Myers & Simensen . . . . .... . .  814,863 
Cement and apparatus therefor, manufacture 

of bydraulic, B. Enrigbt . . . . . . . .. .. . 815.080 
Cement block macbine, A. Klay . . . . . . . . .. . .  815.098 
Cbalk bolder. Primus & Eggleston . . . . . . . .  814.872 
Cburn, H. Garbutt . . . .. . . . . . . . . . . . . . . . . . .  814.685 
Cbute, gravity, J. M. Goodwin . . . . . . . . . . . .  815.285 
Cigar box, J. R. Hinkson . . . . . . . . • • • • • . . . . •  814,784 
Cigar cutter and ligbter, W. Rooll .. . . . . . . . .  815.219 Cigar tip cutter, Bussey & Waterhouse .... 814,937 
Cigarette making machines, conveyer band 

for, P. Hummel . . . . . .. . .. . . . . . . . .. .. .  814,908 
Cigarette tubes, machine for making paper 

mouthpieces and applying the same to, 
1. Semenoff . . . .. . ... . . .. . . .  ;.......... 814.738 

Circuit breaking apparatus, F. P. De Wilde 815,074 

Jlm�ri(an 
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BOUND-VOLUME ONE 
Profusely IIIustrated. Large Quarto. 426 

Pages. Green Cloth Covers Pro
duced in Several Colors. 

A Beautiful Book. 
Price $3.50 

This volume. containing bouse plans. many suggestions for 
the decoration and furnishmg' of the borne; also for the im· 
provement of the grounds and the gardens. is indispensable to 
those requiring such information. 
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l';!ies�' m�!���bf��le���t' f��' g���;': 814,898 MUNN & CO., Publishers of the Scientific American 

E. von Oven . . . . .. . .. . . . . . . .. . . .. . ... . 815,238 361 Broadwav. New York 
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Clip, M. E. Nickerson • • • • • • • • • • • • • • • • • • .  814.723 

814,851 
814.767 
815,072 

Clip, F. E. Ladd ........................ . 
Clock, F. M. Clark .................... . .  
Clock, electric alarm, G. C. Darche • • . • • • . •  
Clotbes line attacbment, pulley, F. J'. 

Scbmidt . . ... . . . .... .. . ... . .. . .  .. .. ... 815,123 
Clotbes pin, J. W. Stewart. ............... 815.128 
Clothes pin, J. W. Baker . . . . . . . . . . . • . . . . .  815,253 
Clutcb, G. W. Greenwood ... . .. . ... . . . . . . . .  815,(llO 
Ulutch, friction, Hoehne & Denzer . . . . . . . .  815,168 
Coal drills, expansion bit for, W. H. Clark-

son . . . ... . . . . . . .. . . ... . . .. .. . . . . . ..... 814.768 
Coal unloading, breaking, and loading appaw 

ratus, W. T. Krauscb . . . . .. . . . . . . . . . . . .  814.710 
Coa t banger, D. R. Be('be .. . . . . . . . . . . . . . .  815.0(J0 
Coffee' cutting mill, E. C. Smitl . . . . . . . . . . . .  815,126 
Coffee pot, M. B. Peery . . . . .. . . . . . . . . . . . .  814,724 
Coffee urn, H. Heibel . . . . . . . . . . . • . . • • . • .  814,960 
Coin receptacle, W. H. Woolums . . • • . . . . . .  814.821 
Comb cleaner, W. H. Long . . . .. . . . . .  , ... 814.713 
Composition of matter, L. S. Van West-

rum . . . .. .. . . . . .. . . . . . . .. . .  ,. ......... il14,750 
Concrete and the like, tension bar for use 

in, J. If. Golding . . . . . . . . .. . . . . . . . . . . .  815,157 
Concrete brick pressing machine, H. H. 

Spears . . . . . . . ... . ... . . . . . . . . . . . . . . . . . .  814,742 
Concrete- mixing machinery, E. L. Ransome 814,803 
Condenser, G. M. Newball . . . . . . . . . . • . . . . .  815.031 
Conduit sealing, J. W. Turner . . . . . . . . . . . . .  81�.237 
Connecting rod, J. F. Cook . . . . . • . . • • . • • • . •  815,068 
Conveying device, I. E. Bendickson . • • • . • . .  814,933 
Copper separation, A. Elliott . . . . . . . . . . . . . .  814,836 
Corkscrew, J. D. Cougblin . . . . . . . . . . . . . . .  814.834 
Corn bolder, A. N. Gitterman . . . . . . . . . .  814.688 
Corn busker, H. Rust . . . . . . . . . . . . . . . . . . .  815.220 

g�n�� c�ropt!'��o;" !�t�1�{'e
f
'dr" t��iil�' '';�d 814.916 

like purposes from waste products, ap� 
paratus for obtaining pure, C. Knopf. 814,967 

Coucb or coucb bed, C. L. Plunkett . . . . . . .  815,118 
Countersinking or faCing machine, O. M. 

Mowat . . . . . . . ... . . ... . . . . . . . . . . . . . . . .  815,029 
Crate or coop, E. Sperling . . . . . . . . .. . . . . . .  814.882 
Cravat or tie bolder, R. Rietbmuller . . . . . .  814.91!l 
Cream separatur, C. Walker • . . . . . . . . . . . .  815,239 
Cream separator, centrifugal, M. Kelley . .  815,094 

��::i�fe ��dh��ii ��t��r�'st�!iC�ustiiI"& 815,234 

McKendrick . . . . . . . . .. . ... . . . . . . ... . . . .  815,251 
Crusbing mill, G. Commicbau . . . . . . . . . . . . .  814.832 
Cue rack, N. B. Stone . . . . . . . . . . . . . . . . . .  815.228 
Cultivator, T. M. Riegel . • • • . . • • . . • • • • . •  814,872 

g����a�to�: w.rn6li� .���i�.e .. :::::::::::::: �iN� 
Current motor, F. B. Marvin • • . . . . . • . . . • . .  815,302 
Curtain rod, A. EIchinger • � . . . . . . . • . . • . . • .  814,903 
Curtain rod support, r. L. Latbrop . . . . . . . .  814.911 
Cutter bead, F. D. Hall . . . . . . . .. . . . . . . . . .  815,161 
Cylinder COOling device, C. H. Blomstrom . .  815.257 
Dental tool, C. P. Fritz . . . .. . . . . . . . . . . . . .  815,153 
Digging boles, r. D. Kemmerer . . . . . • . . . .  814.849 
Digging tool, bole, I. D. Kemmerer . . . . . . . .  814.850 
Display cabinet, curtain, M. Downey . . . . .  815,078 
Display rack for rugs, curtains, and similar 

articles, F. W. Pierce . . . . . .. . . .. . ... . 814.801 
Display raCk, furniture, McCloskey & Mc-

Laugblin . . . . ... . .. . ... . . . . . . . . .. . . .. . .  814,980 
Ditching machine, J. Nixon . . . . . . . . . . . .. . 814.9S2 
Door, gravity drop, J. M. Goodwin . • • . . . . . •  815,284 
Door hanger, sliding, F. H. Lange, Jr . . . •  815,182 
Door lock, W. W. Fessler . . . .. . . . . .. . . . . .  815,009 
fllioor stay, screen, E. Anderson ... . . . . . . . . .  814,71'tS 
Draft equalizer, T. C. Lamoureux . . . . . . .. . 815,2'8 
Draft excluder and lock, combination, W. 

Potter . . . . . . . . . . . . .. . .. . ... . .... ... . . .  814.802 
Draft rigging, C. A. Tower ..... . .  815,049, 815,050 
Draft rigging, frictional, K rakau & Conner 815,023 
Drawing and plotting device, E� D. Mackin� 

tosb ................................. . 
Drawing press, P. M. H. Lang, reissue . • • .  
Dress sbield, L. Lockie ................ . .  
Drill. See Mining drill. 

814,789 
12,462 

815,186 

Drill, L. W. Baney, et al . . . . . . . . . . . .. . . . .  815,002 
Drop bandle, G. A. Scbebr . . . . . . . . . . . . . . . .  814.735 
Drop ligbt, B. F. Sbuart . . . . . . . . . . . . . . . .  814.988 
Drying apparatus, W. Bell . . . . . . . .. . . . . .  814.666 
Drying macbine, A. C. Carey . .. . . . . . . . . . . .  814.938 
Drying rack frame, Belloff & Rotb . . . . . . . . 815.061 
Dust guard, G. A. Woodman . .. . . . . . . . . .  815.000 
Dust removing and collecting apparatus, 

pneumatic, E. H. Fenton . . . . . . . . . . . .  814.837 
Easel, E. J. Trum . . . ... . ... . .. . . . . . . . . .  815.235 
Eccentric, adjustable, S. W. Taylor . . . . . . . .  815,232 
Electric conductors, apparatus for laying, 

S. P. Hatfield . . . . . . . . . . . .. .. .... .. .. . 815,163 
Electric current controllers, resistance de� 

vice for, L. Bradley . . . . . . ... . . . . . . . . .  815.317 
Electric furnace, M. Ruthenburg . . . . . . . . .  815,221 
Electrio furnace, vacuum, H. N. Potter.... 814,726 
Electric motor, J. A. Smith . . . . . . . . . . . . . .  814.740 
Electric pressure furnace, H. N. Potter .. .  814,727 
Electric wires j n buildings, junction box 

for, J. L. Gleason . .. . . ... . . . . . . ... .. .  814.907 
Electrolytic apparatus, F. McDonald . . .. .. .  814.864 
Electromagnetic brake, E. Kramer. . . • . . • •  814,910 
Electroplating apparatus, G. L. Meaker . .  815,027 
E1ectrotypes and the like, apparatus for pro-

ducing matrices for, E. Albert. . . . . . . .  814.927 
Elevator brake, J. E. Boyce . . . . . . . . . • • . • •  814,669 
Elevator checking device, automatic, Arm-

strong & Dresser . . . .. .. .. .. . .. . ... .. .. 814,929 
Elevators, automatic brake for' power ac-

tuated, T. W. Heermans ... ... . . . . . ... 815.015 
Elevators, electrical door opener for, Arm-

strong & Dresser . .. . . ... ... . . . . . . . . . . .  814.928 
Embalming compond, G. B. Dodge . . . . . . . .  814,775 
Embroidering macbine, J. J. Knecbt . . . . . . .  815.1 77 
Emergency brake, A. H. Ames . . . . . . . . . . . .  814.659 
Emulsifier. C. D. Monroe ... . . . . . . . . . . . . . .  814.720 
Engine, L. J. J.-B. Le Rond . . . . . . . . . . . . . .  815,104 
Engine indicator, W. F. Lloyd . .. . . . . . . . . .  814,971 
Engine signaling device, railway, W. S. 

Filley . . . . . . . . . . . . . . . . .. .... .. ... .. ... 814,776 
Engine stop mechanism, steam, J. E. J. 

Goodlett . . . . . . . .. ... . .. .. . . . . . . . . . . . . .  814,838 
Engraving machine, E. Terrell . ...... .. .. . 815,233 
Envelop and souvenir album, combined, W. 

S. Hawes . . . .. ... .. . .... ..... .. . . . . . .  814,843 
Eraser, rubber, A. Brauns . . . . . . . . . . . • . • . •  814,899 
Extraction vessel, C. M. Chamberlain . • • • .  814,940 
Fabrics, apparatus for treating textile, O. 

Obermaier . . . .. . . . ... ... . . . . . . . .. . .. .. 815.306 
Fan, power, G. W. Weiss . . . . . . . . . . . • . . • • •  814,998 
Faucet attaohment, Lummis & Hergert . . . .  814.715 
Faucet, selt-registering, P. Doherty • • • • • •  814,945 
Fence post, H. E. Hillman . . . . . . . • . • • • • • •  315,089 
Fence, woven wire, W. M. W,adleigh • • • • • •  815,052 
Fifth wbeel. W. A. Scbleicber . . . . . . . . . . . .  815.044 
File, card. G. A. Wbeeler . . . . . . . . . . . . . . . . .  814.816 
Filing folder, C. R. Evans . . . .. . . . . . ..... . 814,950 
Filing machine, Jones & Dennis • • • • • • • • • •  815,175 
Fllling carrier, F. E. Kip . . . . . . . . . . • . . . . .  814,709 
Fil m developing macbine, A. V. Lind-

quist . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . .. 815,300 
Filter strainer, J. B. Greer . . . . . . . . . . . . . . .  815,290 
Fire alarm and sprinkler attachment, J. 

Hartley . . . . . . .. . . . . . . . . . . . . . . ... . .... .  814.781 
Fire escape, J. P. McKenna . . . . . . . . . .. . . .  815.030 
'Fireproof sizing, T. F. OdeU . . . . .. , ........ 815,207 
Flag, staff, and holder, combined Signal, 

Pax and Carrick . . .. ... . . .. . ....... .. .  815,115 
Floors, ceilings, etc., surface finishing for, 

J. J. Blackman ..................... . 
Flower and making same, artificial, E. Case 
Flue stop, M. B. Lee . . . . . . . . . . . . . . . . . . .  . .  
Foot rest, E. Sherman ....... : . . . . . . . . . . . •  
Force ff..ed lubricator, C. W. Menzel • . • . . •  
Freezing device, E. T'hompson . . . . • • • • . • .  
Fruit clipper, H. H. Petty ............... . 
Fruit jar and cover, J. S. Huffman . . . . • . •  
Furnaces, water heating attachment for, G. 

E. Dixon ............................ . 
Furniture, kitchen, J. N. Knackstedt. .... . 
Furrow smoother and packer, C. R Smith .. 
Fuse. combination time and percussion, 

814.934 
815,005 
814.853 
815.046 
81 5,301 
814.993 
814,7119 
815.171 

815.273 
814.965 
815.048 

Meigs & Gatbmann ...... ...... . ..... 814.860 
Game apparatus, T. A. Watts ... . . . . . . . . .  815.053 
Game apparatus. W. C. McDowell . . . . . . . .  815.204 
Garment fastener, J. H. & I. Taylor . . . .. . 815,231 
Garments, girdle attachment for supporting, 

E. A. Toussaint . . . . . . . . . . . • • • • • • • • •  
Gas' heater, L. F. Knoderer . . . . . • • • • • • • . .  
Gas meter, W. K. Harrington . • • • • • • • • • •  
Gas purifier. F. G. Hobart . . . . . . • • • • • • • • • •  
Gate, J. F .  Stroud .................... .. 

814.994 
815.099 
814.958 
814,698 
814,746 

Generator. See O il generator. 
Generator controlling device, J. Struthers. 815.129 
Glass article, Paull & Neville . . . . . . . . . . . .  815.033 
Glass bottles and the like, apparatus for 

making. A. Phlllppoteaux . . . . . . . . . . . . .  815.o.�7 
Glass, feeding. Dixon & Marsb . . . . . . . . . . .  814.773 
Glass press, Koebler & Betz. . ... .. . .. . . .. 815.180 
Glass shearing apparatus, Dixon & Marsh . .  814,774 
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You will always be in the lead. Interestifli 
book on motoring and motor cycles; also 

catalog and hterature invaluable to the 
prospectlve owner of a motor cycle. 

sent free upon request. 
MERKEL MOTOR CO. 

1092, Milwaukee 
Wis. 

Convert 
Your Bicycle In:o Motorcycle 

�L�":.
a
�lf:��!r�ln:ttil;'itii'i 

� II. P. Power Outfit. 
This incl udes all parts by 
which a n y o n e  can eaRily 
make a po,"verful.durable 
motorcycle. weight 481bs. 
Bolt" to frame. Speed 2 to 30 
miles all hour. A hill climber. 

use. Send stamp for outtlt catalogue. 
:-:�""''---'"'��''LE EQUIPMENT CO" Hammondsport, N. Y. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec
tric motor devised and constructed wi tb a view to as�ist .. 
iug amateurs· to make a motor whicb might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
��:
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cents. To be 

Are the most symmetrical in desiS-D, accurately constructed of any manne engine made. The designer of II Leader Engines" has had 20 years of ACTUAL PRACT1-
�:l�������rn��_���inffar�u�f����; 
:�ii����la��RO�G hgvh�BL a� S�t gine with all parts absolutely INTERCHANGEABLF:. 
1 1-2 H. P., onlv'''6.00 complete ready to install 'in any launch. The lowest lU Price for actual H. P. developed of any en· gine made. Write for our new catalogue-MAILED FREE. It ex.plains �in� more thor.oaghly than an:y other and tells why we can make a gooJ eng:::e � e � pnre. 

CLAUDE SINTZ, Manufacturer 
292 So. Front Street GRAND RAPIDS, MICH. 

You need this knife on�<���fiji;j� 
your automobile, in the 
shop and in your home. 
A Veritable Pocket 

Tool Cbest 
9 TOOL.S IN 1 

The Wonder of the Age Bailt as substantially as a locomotivE'. Weighs no more than an ordLnary three blade pockec knife. Stag horn handle . In addition to the blade, which is made from 85 carbon cutler's steel, cuntains the following tools: 1, Leathe .. Puneh 6, Alligator Wreneh 2, S,,'erlging Awl 6, Hoof Hook 
S, Wire Cutter 7, Serew Driver 
4, Wire Pliers 8, Serew Bit 

ho�kt�s b�fb:�ea�e��iu:i�: :s p�lK� aho�� a��i�:£he8;���e�liaThe �o��; 
:itln�:��di���r�!�l�e�:ka!t, �o���;l::ering AGEV�'8 hWA�¥Ej) Remit $1.25for sample to-day. Your money baek if not satisfied. 
This Knifeforan Invenfur orin a Model Shop is a Genuine Luxury 

DE VINE SPEUIALTY CO. 
Dept. 11 83 Baldwin Building, Indlanapoll., Ind. 

REFERENCE! Columbia National Bank. 
ELECTRIC LAUN(.,'H MOTOR. - THE 
design in this paper 1s for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of aboul 2J feet 
over all and 4 feet 6 incnes beam, drawmg 18 inches. and 
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AMERICAN SuppLEMENT, No. 1202. Price 10 ",ents by 
mail, from this office and from ad newsdealers. 

THE IDEAL 
LAWN MOWER GRINDER 

Thls macbine will grind a lawn 
mower perfectly in 1.5 minuteSt and 
is destined to -revor 
Jutionize the whole 
business. Gr e at Iy 
improved. over old 
models, and is now 
perfection. E n e  r -
getic men and boys 
make $10 pe r  d a y  
u s i n g  it. Nothing 
like it 011 the mar· 
keto For Hand or 
Pow e r  use, For 
prices , etc., address 
the manufacturers. 
THE ROOT BROS. CO .. Plymouth. Ohio 

To Book Buyers 
We have ju st issued a new 
48 - page catalogue of re
cently published Scientific 
and Mechanical Boo k s , 
which we will mail free to 
any address on applicat ion. 

MUNN & COMPANY 
Publishers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

Scientific American 
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Grain drill tube, H. C. Ham . . . • • • . • . • • • . •  814,957 
Grain separator, G. E. Holliday .......... 815,017 
Grain separator, W. W. Culver . . . . . . . . . . . •  815,070 
Grain, steaming, E. F. Kiler, Sr . . . . . . . . . •  814,909 

Mullins Pressed Steel Boats -Can't SinK 
Easier to R.o-w-Absolutely Sate 

Grate, G. E. Travis ...................... 814,815 
Grate, ·0. E. Halderman • . . . . . . . . . . . . . . . . •  814,956 
Grate, L. Gschwind ....................... 815,160 

Made of pressed steel.with air chambers in each end like a life boat. Can't leak-crack-dry out or sink-last a lifetime. Every boat guaranteed. The ideal boat for families-summer resorts-parKs-boat liveries, etc. Suong-Safespeedy. Write toda y for our large catalog of row Grindstone turning apparatus, D. Perdew . •  815,034 
Gun, automatic, W. Trabue ............... 814,749 
Gun barrel hand protectors, re�aining de-

vice for, Bassell & Blenkner .......... 814,664 
Gun firing mechanism, H. Lehmann ....... 814,854 
Gun sight, W. V. Hukill .................. 815,090 
Hair waver, H. P. Fiske .................. 815,278 
Halter, W. E. Hayner .................... 815,164 
Harne fastener, P. Nelson ............ .. 815,205 
Hammer, pneumatic, R. A. Norling ........ 814,983 
Harness checking system, J. Curtain . . . • • •  814,835 
Harrow disk connection, J. M. Stewart ...... 814,744 
Harvester and husker, corn, J. A. Stone ... 814,812 
Harvester, beet, T. J. Sullivan ........... 814,747 
Hat blocking and shaping machine, C. Eicke-

meyer ................................ 815,149 
Hat fastener, H. I. Clark .............. 815,265 
Hat frame making machine, W. StolL ..... 814,992 
Hat pin, E. S. Condra .................... 814,833 
Hay press, W·. E. Fisher . . . . . . . . . . . . . . . • .  815,083 
Heat applying device, W. J. O'Donnell .... 815,208 
Heating furnace, C. N. Brett .............. 815,140 
Heating furnace, continuous, W. R. Miller. 815,198 
Hinge, fioor, S. Hanson" .................. 815,011 
Hois
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HOisting apparatus safety mechanism, J. 
H. Pickavance ........................ 814,870 
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Hoppers, automatic clean sweep waste for' 
outSide, Weitzel & Pruitt ............ 814,755 

Horn, amplifying, E. R. Johnson ......... 814,848 
Horse overshoe, J. J. McElhenny ......... 814,914 
Horseshoe, G. Hauf ....................... 814,782 
Horseshoe heel and toe calk splitting ma-

cbine, J. G. Rietr ..... . ............... 815,311 
Hose supporter, H. B. W 'eed .............. 814,997 
Hot air register, H. Symonds ............. 814,888 
Hydrocarbon burners, draft regulator for, 

F. E. Youngs ........................ 815,316 
Icing machine, E. L. Sons .............. 815,226 
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815,170 

Impact tool, G. L. Badger ................ 814.661 
Index, card, G. A. Wheeler .............. 814,817 

A New Household Necessity 
A PORTABLE VIBR.ATOR. 

w���e i�: �:��eg��s�11�h�tbe������1 �ff';cl�i�� mfiS '(tg-e by using it yourself a.t home. The A.m-
��!;ni:tt�!����eloj�l��!fi�r ::i�::t��ie:�i�h�l�t��� (massage as you've always called it) in shape of a portable instrument w eighing less than two and one-half lbs. You a.ttach it to any ordinary hlnp sock.et and regulate it to suit yours€'lf. 

The daily use of too Amerlean wfl1 increase deficient circu· Jation-develop the muscles-remove wrinkles and facial blemishes, and permanently beautify and preserve the complexion. 
Guaranteed by a National Bank We will send you the American Vibrator, by express prepaid, and allow you to use it 30 days to prove its value. All we ask you to do is to 

���L��i�e lu���ego�J�f i������=��j��t�� ��h:7t�� �ft\h�alviba:��; isn't all it E repre. .. ented to 00 and bOu are not entirely satisfied just no· tif�;�t� ���;f�lf�� t��kl:t�l�. lel:eturned. 
American Vibrator Co., c��:,,�����:I�:O�' 
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Insulator attachment, H. Swanson ........ 814,887 sented by Conventional Diagrams in Drawln�s.-Fifty 
Insulators or other glass articles while diagrams showing the usual method of illustrating elec· 

plastic, device for supporting glass, 
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. :: : : :: �i�:��; For sale by Munn & Co. and all newsdealers. 
Jar or bottle closure, cream and milk, W.  

H. Bennett .......................... . 
Journal bearing, S. C. Anker Holth ..... . 
Journal box cover, T. H. Symington ..... . 
Kettle attachment, J. E. Longhenry . • . . . . . .  
IUln. See Brick kiln. 

8J5,062 
814,822 
815,230 
814,714 

Kinematograph, W. H. Baker . . . • • • . . . . .  814,662 
Knitting machine, J. B. Hipwell ........ 815,167 
Ladder and ironing board, combined step, 

A. Scott ............................... 814,877 
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Lamp shade holder, incandescent electric, 
H. A. Wright ........................ 815,245 

Lamp socket lock, J. 0'. Kircher .......... 815,096 
Lamp, vapor electric, P. C. Hewitt ........ 814,61J5 
Lamps, producing vacuum, D. M. Moore ... 814,794 
I.land roller, furrow opener, and marker, 

combined, A. Macdonell .............. 814,716 
Lantern, tubular, E. C. Everett .......... 815,276 
Lap board or sewing table, K. M. Moore .. 815,200 
Latch, double automatic, F. C. Anderson .. 815,136 
Latch, gate, E. O. Baylor ................ 814,665 
Lath supporting means, metallic, M. Heg-

bom .......... .. .. . . . . . . . . . . . .. .. . . ... 815,292 
Laundry register, G. R. James ........... 815,174 
Leaf turner, F. G. Lavin ................ 815,183 
Led�er, Winfield & Barker ........... : ... 814,894 
Ledger system, exletMed, F. W. Briggs . •  815,259 
Level, spirit, J. Martin ............. " ....... ' 815,191 
Lifting hook, L. L. Davis ............... 815,148 
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Loom, swivel, J. H. Farrar .............. 815,152 
Lowering device, safety, V. R. & E. H. 

Browning ............................. 814,828 
Lubricating device, G. A. Bronder ........ 815,260 
Lubricator, L. Gleason .................. 815,088 
Mail box, D. T. Buckwalter .............. 815,263 
Malt stirring apparatus, J. F. Dornfeld .... 815,275 
Mantle suspension, C. M. Lungren . . • . • • •  814,912 
Mask, face, H. E. Southworth .......... 814,741 
Match box, safety, R. L. Storm .......... 814,745 
Matrices, making, E. Albert .............. 815,001 
Measurer and recorder, liquid flow, J. E. 

Lea ................................. . 
Meat roaster, D. G. Walker ............ .. 
Mechanical movement, S. H. Garst ...... . 
Mechanical movement, A. Plagman ...... . 
Metal bending and straightening machine, 

815,102 
814,752 
814,686 
815,309 

K. C. Gardner ........................ 815,282 
Metal open work fabric, J. F. Golding .... 814,689 
Metals, apparatus for extruding, N. A. 

Robertson .................... 814,731, 
Metallurgical process, F. T. Snyder . • . . . . •  
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Mining drlll, F. Lonski ................. .. 
Mixing plant, C. E. Binnings ........... . 
Mold pallet, O. M. Morse ............... .. 
Moldings, box for electric, J. L. Gleason .. . 
Motor control system, electric, C. A. Mudge . 
Motor controlling device, C. A. Dresser .. . 
Motor cutter, F. P. Jordan ............. . 
Motor safety starting mechanism, A. IL 

814,732 
814.810 
815,145 
814.672 
814,856 
814,667 
815,109 
814,906 
815,304 
814,946 
814,964 

BeEcher ............................... 815,137 
Mower, lawn, H. P. Terry ............... 815,132 
Mowers, grass collector for lawn, L. Wil� 

dermuth .............................. 815,242 
Music leaf turner, C. E. Shuler .......... 815,047 
Musical instrument, electric, Severy & Sin-

clair .................................. 814,878 
Muscial instrument player, automatic, F. 

A. Pilcher ........................... 814,725 
Musical instrument, pneumatic self�playing, 

L. B. Doman ......................... 814,679 
Musical instrument, self-playing, L. B. Do,· 

man .................................. 814,678 
Musical instruments, playing apparatus for, . 

L. B. Doman ......................... 814,676 
Musical instruments, pneumatic playing ap-

paratus for, L. B. Doman ............ 814,677 
Nail making machine, J. K. Neubauer . . . . • . 815,305 
Net frame, landing, H. B. Carlton ......... 815,144 
Noodle dough cutting apparatus, S. Mueller 814,862 
Nozzle, J. Henderson ..................... 814,694 
Numbering machine. L. K. Scotford ....... 815,124 
Nutritive preparation, C. Kohler .......... 814,968 
Oil fiosk, Graham & Lovelace ............ 815,158 
Oil generator, crude, W. H. Neher ........ 814,866 
Oil press, J. C. Richardson .............. 814,987 
Ore concentrating apparatus, J. F. C. Abel-

spies .................................. 814.896 
Ore separator, wet magnetic, Odling & 

Jamieson ............................. 815,113 
Overalls, F. H. Brigham . . . . . . . . . . . • • • . . .  815,063 
Package tie, J. S. WHiiamson ............ 814,758 
Pac
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815,197 
Paper deliv�ry, F. B. Davidson . . . • • . . . . . .  815,008 
Paper tray, H. J. Brown ................. 815,004 
Paper tray, F. B. Davidson .............. 815.007 
Parcel rack, F. L. McClennan .............. 815.201 
Patterns, applying powder to, F. Damhorst, 

et al ................................. 815.297 
Pavement, J. I. McDonald ................ 814,797 
Pawl and ratchet, J. S. Fletcher . . . • . • . . .  815,084 
Pedestal mount, Meigs & Jakobsson ....... 814,859 
Pen and pencil rack, F. Wenke ............ 814,241 
Pen, fountain, E. De la Rue ............ 814,805 
Pen, fountain, J. Sinnott ................ 814.990 
Pen, fountain, J. R. Robinson .. .. 815,217, 815,218 
Pencil holder, E. J. Brandt ............... 814,670 
Permutation lock, E. Hertenstein .......... 815,166 
PhotographiC printing cabinet, C'ourtright & 

Mika ..... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815,267 
Photographic printing frame attachment, I J. C. F. Nyser ....................... 815,206 
Piano action, F. B. Long ................ 814,972 
Pickle gradinll machine, T. C. Yeager • . . .  814,762 
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POSit�����!s rlli��n�!��ddiUg 
They Make Bad Roads Good 

Sena/or Booklet" S" 
WEED CHAIN TIRE GRIP COMPANY 

28 Moore St., New York City 

WIRELESS TELEGR.APH "Telimco No. :I." Compo Outfit; works up to 1 mile j $ 13.50; Agents wanted; Pam�ilet. SPARK COIl.S, with vibrator j 1 in. spark, $4.80. 

JtXi�:i�-��:.1 f����+{�U����,7�2.;�05�����T�A�I�'�lr��-m:::� leather ease, $3.75; Tubular SEARCH-LIGHT, $ 1.10 j Pocket FLA�H
LIGHT,60c. New Electric Catalogue. 
EL EC'l'UO IMPORTING CO.\ 87 Warren St., New York 

THE EUREKA CLIP 
The most useful article eVRr invented 

���s�h�Jt�6��
s
�iuJ�gt::�Ef:��!�s�01�S�: 

ance Companies and business men gen
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. Iu boxes of 100 for 25c. 
To be had of all booksellers. stat,iOners 
and notIOD dealers. or bvmail on receipt 
of price. Sample card, bymail,free. Man· 
'(!i�c

t
(J":.� ��x fzY,

n
L�!::.;'i�

e
e1d���

e
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tor.-The instructions and numerous illustratioDs of de
tails contained in this article will enable any mechanic 
ot average ability to build an efficient motor that wHl 
operate a sewing machine. The cost of materials for 
this machine should not exceed II ve dollars. See Be Il!lN 
TIFIC AMERICAN SUPPLEMENT, No. 1�10. Price 10 
cents by mail, from this office and from all newsdealers. 

A Loose Leal Book 
PER.FECTLY 

Flat -Opening 
AND 

Self'lndexing 
Most convenient for price bookR, route books, 

h���� :ni��::�t ����� and all forms of records which should be kept in convenhmt. accessible form. Better than any card index:. These uUnimatle" books are bound in full, genuine, flexiblE', black leather, are 
perfectly :Bat opening Bnd sheets DUly be instantly 
IMerted or removed from any pUirt. 

The following sizes sent postpaid on receipt of price: 

USE No. BINDING SIZE CAPAC. OF CoVER COM-EDGE OF SHEET INCHES LEAVES PLETE -- --- ---V;�t P�,ket 2 12 2 2 x 4 � 50 $0.85 
4412 4Yo 4Yz x 215 50 • 95 O::-tP��t 612 6 6 x 2)2 50 ].20 

532 5Yz 5;� x 3 125 1.70 
�32 6% 6;;B x 3'1£ � 125 1.75 

773� 7Ji lIU � :tf 125 2.10 :Desk • • • •  1132 1 1  Yo 125 3.90 

19 other sizes carried in stock Stoc k D:�fe :E��::1��ge��:�le4 ���l�a: p���_���tsIiui���.Lines, 
SendJor sample sheets and complete catalogue oj la, gest 

line oj loose-leaj demces Vn the world. 

Sieber lc Trussell Mfg. Co., 4002 Laclede Ave .. St. WUIS 

boats, motor boats, hunting and 1ishing boats.. 
'llle W. H. Mullins Co. A .. 1t8 Franklin St., Salem, 0; 

HANGIT 
upside down if you like, and it won't spill a drop. Of course it's the Of GEE CEE" Dry 
��:k%e��tt;��'u:ehJi� �{1�£et��7�;t��i�: C:lrs of the following firms: O,ds Motor ""orks, Berkshire Automobile1 York Auto· mobile, etc. An ideal battery for all kinds of ignition work, small incandescent lights, dental enginl<s, cauteries, wireless telegraph, small mo· tors, etc. Write for '06 Catalog and trade prices. 
Royal Battery Co., 143 Chambers St'1 N. Y. 

Un aCl"oullt of youl" u"tteries giving ont:-uuex-' pOictedly 1 This kind of trouble never ('omes to the man whose car is equipped with an 
Apple Automatic Battery Charge,: Keeps the batteries always alive and full o( "jnice." No uncertainty, no delays, DO bothers from falllty i�nition. Write us fOI" infc.rmation. The DaytDn E lectric,al 
:lUg. Co •• 98 St. Clair St., ])ay-ton. Ohio·. . 

HASBROUCK 
SAFE! 

SIMPLE! 
SILENT! 

SAVINC! 

Marine 
Engines 

SkillfullY designed and welJ 
bUIlt. Single lever control, com
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
under most trying conditions. 
Slzes3 to 60 h. p. Seud for catalog. 

CHAS, J. JAGER CO, 
Cor. High and Batterymarch Sts., 

Boston, Mass. 

Automatic 
Water Supply 
Most economical, reliable and effi. dent. If you have running water the Niagara engines will elevate 35 feet for each foot-fall obtainable from spring, brook, or river, deliv· ered to any distance. Write for catalogue. 
Niagara HydraulicEngine Co 

140 N .... au St., N. Y. 

-
SCREW 
LATHE 

For foot or power as 
wanted. Has power 
cross feed and com-
hf:h

nd 
��:�e. 

A �t��t�� 
tool. Ask us for print
ed matter. Descriptive 
circulars upon reques t. 

�llFa;; B. �oc�lt.�.r.!f�I. CO. 

European Branch, 149 Queen VlCtoria St., London1 E. C. 

Something New and e p·to·date Morepower for less money than any other machine on the mrrrl,et. No valves, gears, etc., to get out 01 order. Jump Spark. Our 1� 
H. P. marine outfit is a" WINNER." Sohd or reversing propeller. Onr prices will surprise you. Write to-day. Marine or stationary outfit s to suit any requirements l1p to 5 H. P. 

fJol����!t IfOc;'Bl�W�i�,s;��alo;k SYRACUSE, N. Y. 

SPARK COILS 
Their Construction Simply Explained 

Scientific AmerIcan Supplement 160 describes the making of a l�-inch spark 
coil and condenser. 

Scientific American Su ppJement 1514 tells you how to make a coil for gas
engine ignition. 

Scientific American Supplement 1522 explainR fully the construction of a �lImp-spark coil and condenser for gas-engine 
19mtioll. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil 

Scientific American Supplement 1087 gives a full account of the making' of 
an alternating current coil giving a 5-inch 
spark. 

Scientific American Supplement 1527 describes a 4-inch spark coil and con
denser . 

scientific American Supplement 1402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 
will be supplied for 70 cents. 

Any Single copy will be mailed for 10 ctS. 
MUNN ®. COMPANY. Publi&l.crs 

3&1 Broadway New York 



Scientific American 

HAI R 
Our Guarantee 
Backed by the 
Bank 

W e  will send yon by 
pr.epaid e x  p r e s s, an 
Evans Vacuum Cap, to 
use sixty days, and if 
you do not cultivate a 
sufficient growth of 

hair within this time to convince you that this method 
is effective, simply notify the Jefferson Bank of St. 
I,ouis, and they will return the priceof theCaptoyou. 

The Cap is used a few minutes each day, and 
even one application produces a pleasant, tingling 
sensation, which denotes the presence of new life in 
the scalp and which cannot be obtained by any other 
means. Where the life principle has not become 
extinct, this method of stimulation will usually de
velop a growth of hair about an inch in length, 
within the trial period. 

A series of letters from a number of people, gi ving 
their experience with the Evans Vacuum Cap, ap
pears in this month's 'I Metropolita n "  and " Every
body's " magazine, and we will send copy of these 
letters, together with an illustrated book, to anyone 
interested. 

We have no agents or traveling representatives. 
All orders for our invention come through the Jeffer 
son Bank and each customer is protected by guarantee 
issued by the Bank. For further information address 

EV ANS VACUUM CAP CO. 
312 Fullerton Bldg.. St. LOUis. Mo. 

Over 200 in use on Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 
have them. 

Engines 110 Horse-power. Wood, Coal, or on 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons'. 

THE BEST MFO. COMPANY 
San Leandro, California 

Cable Address. OANBEST. Writejorour New Codes, Westen! Union and McNiel. Catalogue No, lS 
NEW YORK 8()HOOL OF 

A U T O M O B I L E  E N G I N E E R S  
Incorporated 

141 We�t 56tb Street, New 'York City Under the personal direction of 
PROF. CHA8. E. LUCKE • .\I. E •• Ph.D. 

School of Engineers, Columbia University 

afs::t.1t:�t!�d it��iU��o��c��de e���ly artio�fe ���g: also laboratories completely and specialy equipped to 
teacb all component pal'ts of automobiles. 

Day and Eveninl!' Classes. 
SPEClAL ·COVll�E!s. }?O,t OWNERS. 

Don't plod along in the same 
old rut contenUo earn the salary 
of a mere clerk, when the de
mand for experts in business or
ganization is greater than the 
supply. 

Every month we are asked to 
supply men for executive posi
tions-men who have reduced 
business to a science ; who know 
how to systematize a single de
partment or an entire business 
establishment. These are the 
men who can always earn the 
salary of an expert. 

Do you want such a 
position ? 

Our Course in Systematizing 
is conducted for the purpose of 
preparing you for an executive 
position. W e  will teach you 
how to accomplish more-how 
to make your efforts more pro
ductive of results-how to rid 
yourself of annoymg details
how to earn more money. 

Mail the coupon to-day and 
learn how we can help you. 

INTERNATIONAL ACCOUNTANTS' SOCIETY, Inc. 
324 W. F Jrt St.. Oetroit. Mich. 

l would like to know more about your plan of 
instruction as applied to Illy position. 

Name . . • • . • . . • , • • • • • • • • • • • • . . . • • • • . . . . . . .  

Address .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Town . . . . . . .  . . . . . . . . . . . . . . . State . . . . . . . . . . . . .  . . 
Occupation . . • . . . . . . . • • • • • . • • • . • • . . . . • • • • . . .  

Picture and sound reproducing apparatus, 
W. H. Baker . . . . . . . . . . . . . . . . . . . . . . .  . 

Pier construction, cylinder, W. H. Healy . .  
Pin. See Clothes pin. 
Pipe, C. E. Ongley . . . . . . . . . . . . . . . . . . . . .  . .  
Pipe coupling, L. C. Sands . . . . . . . . . . . . . .  . 
Pipe coupling support, train, J. E. Forsyth . .  
Pipe - coupling, -.train, L. M. Sartain . . . . . . .  . 
Pipe ' lines, automatic air relief for, C. 

Covell . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . .  
Pipe thimble, steam. G .  Mehring . . . . . . .  . 
Piston rod and cross head connection, ad-

Plan��·tg�Ii,]; CJifire'h.;iyr��� . : : : : : : : : : : : : : : :� �i�;m 
Plow, A. Morrison . . . . . . . . . . . . . . . . . . . . . . . . 814,721 
Plow, A. G. Perry . . . . . . . . . . . . . . . . . . . . . . . .  815,036 

Plow, R. L. Kearney . . . . . . . . . . . . . . . . . . . . . .  815,092 
Pocket book lock, A. J. Smith . . . . . . . . . .  B15.225 
R.olishing machine, J. Lehpbeuter . . . . . . . .  814,787 
Polo apparatus� water, J. F. Conkling . • . . 814,674 
Pop gun, J. Seibold, et al. . . . . . . . . . . . . . . .  815,223 
Post I)ole digger, " an de Walker & Jenney 815,133 
Potato digger, J. Vorbach . . . . . . . . . . . . . . . . 815,051 
Preparatory machine and spinning, doubling, 

winding, and like processes and appa-
ratus therefor, H. Doll . . . . . . . . . . . . . . . . 815,075 

Preserving receptacle, vacuum, H. C. Fer-
guson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815,081 

Press box, Haskell & Thompson . . . . . . . . . 815,291 
Pressure exerting machine, G. W. Green-

wood . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  814,955 
Printing and issuing railway tickets, ma-

chine for, R. T. Piscicelli . . . . .  ' 
. . . . . . •  814,985 

Printing, photomechanical, H. L. Reckard . .  815,310 
Printing press, W. Holland . . . . . . . . . . . . . . . .  814,785 
Printing press attachment, Dana & Kibben. 815,D71 
Printing press feeding attachment, Brown 

& Enderis . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Propulsion of vessels, T. Davids . . . . . . . . .  . 
Pulley stop mecha'tlismt expansible, C. J. 

Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :SH,9 G 
��I�e�f�1i{:in�ilf,ac�!nlI.

fibfI��y P .
. .  �: .���� st;:��� 

Pump, Neil & Alstad . . . . . . . . . . . . . . . . . . . .  814, 67 
Pump, W. T. Fiers . . . . . . . . . . . . . . . . . . . . . . .  81 5,082 
Pump and propeller, spiral, V. Sjostrom . . .  815.224 
Pump rod clamp, A. Knocker . . . . . . . . . . . .  815t178 
Pumps, means for balancing centrifugal, 

J. Degen . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
PumpiI!g engine, steam, F. M. Metcalf . . .  . 
Pumping liquids, means for, J. E. Starr . . .  . 
Purse and means for suspending the same, 

J. Facette . .  : . . . . . . . . . . . . . . . . . . . . . . .  . 
Race course machine, O. Henrichson . . . . .  . 
Race track observatory" M. P. Schetzel. . .  . 
Rail bond and making same, electric, S. 

P. Cowardin . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rail brace, C. A. AIkins . . . . . . . . . . . . . . . . .  . 
Rail fastener, guard, H. C. Nunn . . . . . . . . .  . 
Rail jOint; J. Davies . . . . . . . . . . . . . . . . . . . . .  . 
Rail joint, E. G. Williams . . . . . . . . . . . . .  . 
Rail tie, F. Coleman . . . . . . . . . . . . . . . . . . .  . 
Rail tie and bracet N. E. Barnes . . . . . . . . . .  815,059 
Rails of tramways and the like, apparatus 

for cleaning the, H. Quertier . . . . . . . . .  815,213 
Railgi: T!:t�� j� t.re�����n� . ��: . .  

c�.
l����i��. 

Raihv3,,' amusement, F. A. Cerruti . . . . . . .  . 
Railway electric signaling apparatus, B. F. 

W.ooding . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Railway rail joint, G. H. Grove . . . . . . . . . .  . 
Railway safeguard, automatic, B. F. Car-

penter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway signal, S. Romain . . . . . . . . . . . . . .  . 

Railway signaling apparatus, electric, J. 
W. Tatum . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Railway switch, P. Cleveland . . . . . . . . . . .  . 
Railway switch, G. M. Thompson . . . . . . .  . 
Railway switch, street, E. Brownfield . . . .  . 
Railway system, H. C. Ford . . . . . . . . . . . .  . 
Railway tie, P. Holmes . . . . . . . . . . . . . . . . .  . 
Railway tie, A. J. McCallum . . . . . . . . . . . .  . 
Railway tie, metallic, W. Griesser, 

814.840 to 814.842 
Railway tie, metallic, C. L. Mueller . . . . . . 814,978 
Railway track gage, Brown & Wmiams . . .  814.82 6 
Railway water tank , W. L. Brown . . . . . . . . 815,142 
Railways, rotary fender and cleaner for 

surface. W. H. Perry . . . . . . . . . . . . . . .  . 

Rake, W. W. Irwin . . . . . . . . . . . . . . . . . . . . .  . 
Razor strop, J. Bailey . • . . . . . . . . . . . . . . . . . .  
Reel, H. B. Carlton . . . . . . . . . . . . . . . . . . . .  . .  
Reeling ' .machine; W. W � Lincoln . . . . . . . . .  ; 
Rheostat ,  E'. C. Morgan . . . . . . . . . . . . . . . . .  . 
Rock drill, J. G. Leyner . . . . . . . . . . . . . . . . .  . 

Roller stand. F. A. Breeze . . . . . . . . . . . . . . .  . 
Rotary engine, W. Wyand . . . . . . . . . . . . . . .  . Rotary engine, Young & Cavanaugh . . . . . . .  . 
Roundabout, G. Leinert . . . . . . . . . . . . . . . . . . . 815,103 
Rubber and the like from wood, extracting, 

A. V. de la Corte . . . . . . . . . . . . . . . . . . . . . 814,675 
Rule and square, combined, C. V. Green . . .  814,690 

�.:'J:ir���ml: -iV. 'f,:elfe��":� ' : : : : : : : : : : : : : : : :  �i�;��� 
Sand and slime separator, D. J. Kelly . . . . .  815.095 
Sash holder, Trump & Grimes . . . . . . . . . . . . .  814.892 
Saw guide, undercut, B. C. Swaggert- . . . . . . .  814,886 
Saw, square, and miter, combination, R. J. 

Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Saw - swaging machine, W. L. Covel . . . . . . .  . 
Sawing machine, G. Morris . . . . . . . . . . . . . .  . 
Scale, rafter, Dwigans & Adams . • . . . . . . . . . 
Screw drivel', E. A. Schade . . . . . . . . . . . . . . .  . 
Seaming apparatus, can, G. C. Witt . . . . . .  . 
Seat back, folding, C. E. Marchessault . . .  . 
Seat back, removable, W. L. C. Chambers . .  
Seed and grain cleaning machine, F. A. 

Powers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  814,918 
Sewing machine, G. Riel . . . . . . . . . . . . . . . . . 814,730 
Sewing machine folder, A. H. De V oe . . . . . .  814,944 
Sewing machine fo1ding and guiding a ttach-

ment. R. G. W:oodward . . . . . . . . . . . . . . .  815.134 
Sewing machine folding attachment, M. A. 

E .  Luhrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815,026 
Sewing machine shuttle actuating mechan-

ism, Corcoran & Dobyne . . . . . . . . . . . . . .  815,069 
Shade and curtain hanger, window, O. B. 

Reed . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  815,120 
Shade and roller adjustment, window, A. 

Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815. 294 
Shade I1rllcket, H. Meyer . . . . . . . . . . . . . . . . . 815,195 
Shaft, flexible, A. P. & C. H. Warner . . . . . 815,240 
Shearing mechanism, rotary, G. W. Swift, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  814,813 
Sheet metal support or bracket, L. E. 

Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815.020 
Shelf support, J. Speed . . . . . . . . . . . . . . . . . . .  814,811 
Ship, swing bed for use on board, C. Soulas 815.127 
Shocker attachment for binders, T. W. 

Brown • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815,141 
Shoe toP. adjustable, H. Metz . . . . . . . . . . . . .  815. 194 
Shovel, L. Schaffert . . . . . . . . . . . . . . . . . . . . . .  815,122 
Show device, C .E. Isacke . . . . . . . . . . . . . . . . . 814,706 
ShreIi�in/ri���hi�.

e . .  �::���� . �::���.
i
��

, 
. .  �: 815,087 

Sign, J. L. Dawes . . . . . . . . . . . . . . . . . . . . . . . 815.()73 
Sign, llluminated, Fleming & Chllds . . . . . . .  814.684 
Silks, assorting, H. Hofer . . . . . . . . . . . . . . . . 815.169 
Skate, S. A. Willis . . . . . . . . . . . . . . . . . . . . . . . 814,819 
Skate, H. A. Silvera . . . . . . . . . . . . . . . . . . . . . . 814,879 
Skate, T. A. Russell . . . . . . . . . . . . . . . . . . . . . 810. 1 2 1  
Sideway, spiral, W .  H Logan . . . . . . . . . . . . .  814,855 
Slimes separating or filtering apparatus, D. 

J.  Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  813.021 
Smelting iron ore, P. L. T. Heroult . . . . . . .  815. 0 1 6  
Smelting iron ore, apparatus for, P .  L. T .  

Heroult . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815,293 
Snow plow, G. G Moore . . . . . . . . . . . . . . . . . . .  814,977 
Soldering, C. W. Gqlham . . . . . . . . . . . . . . . . . 814,779 
Sound receiving and delivering horn, L. L. 

Terhune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  814.891 
Sound reproducing and magnifying means, 

J.  L. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . .  814.839 
Sound reproducing machines, pitch indica t-

ing attachment for. C. L. Chisholm . . . . 814.941 
Spectacle attachment. J. P. Jackson . . . • . . . .  814.707 
Speed indicator .. C. O. Ericson . . . . . . . . . . . . 814.905 
Speed indicator, E. J. I.oring . . . . . . . . . . . . .  815.108 
Spinning and twisting apparatus, ring, J. 

Hayden. Jr. . . . . . . . .. . . .. . . . . . .  814.783. 814.844 
Spinning devi�e, gyroscope, It'. M. Leavitt . .  814,969 
Spittoons, gola cateher for fountain, F.- E. 

Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  814.925 
Sprayer, F. Mercer . . . . . . . . . . . . . . . . . . . . . . .  815, 192 
Sprinkler apparatus, electric, J. W. Larish . 814.852 
Squib, compound, J. R. Powell . . . . . . . . . . . . .  815, 119 
Squib holder. J. R. Powell . . . . . . . . . . . . . . . . 815.212 
Stamp affixing device, M. R Burrowes . . . .  814,936 
Stamp affixing machine, W .  F .  Bernheisel . .  815,138 
Stamp and seal handling device. G. B. 

Business . .. . . . . . . . . . . .  . . . .  . . . . . . . . . .  . . . . . . .  '" KUbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  814,708 L-_________________ ;.;... __ ...,J I Steam engine, J.  Lindberg . . . . . . . . . . . . . . . .  815,185 

President Hadley 
of Yale University 

Recently Said : 
" If a man's purposes and 

ideals are such that he IS 

seeking to attam them for 

himself at the expense of 

his fellow men, they are 

pagan ideals ., ., .. 

" If his ideals are such that 

each step toward their real

ization means the advance

ment of those about him, 

his purposes are Christian." 

The protection of the home 

is one of the first steps toward 

the realization of an ideal life. 

And Life Insurance provide$ 

such protection better than any

thing t h a t  h u m a n  ability 

and foresight have ever yet 

devised. 

Write your name and address 
on the margin of this advertwe

ment and send for a plan of 

home protection and saving that 

will in terest you. 

Write N o w  Whi l e  Yo u Th i n k  of it . 

Th e Prudential 
INSURANCE COMPANY OF AMERICA. 

Incorporated as I Stock Company by the State o f  New Jersey. 

for Accuracy, 
Design, Workmanship and Finish. 

Send for Free Catalogue No. 17B, of up-to-date tools 
for mechanics. 

The L. S. Starrett Co .. Athol, Mass • • U. S. A 

Will make for you 
$ 1 00 A DAY 

Spin sugar into cotton 
candy any color 01 
flavor. Agents wanted. 

Keep You r  Feet Dry 
and' you have half won the battle for health. Damp feet are forerunners of Colds. chills, theumatism� neuralgia, pneumonia and otber illt;. Avoid these by al-ways wearing the .. 

Worth Cushion 
Sole Shoe 

The patented inner sole resists all dampness and moisture and keeps both teet and stocktngs dry and comfortable. Tbey are m light and heavyweigbts at _4.011 
��:r�r ���·sJ';lk�se��t�o�: ��ft� ������:::��tal�l�-,ur 

BARTELL nACHINE co. THE CUMMINGS COMPANY 
S3 W. 8th St., New York, U.S.A. 4 06 Washington Street, Boston, i\lm's. 

W.E LL DRIL�ING 
Machmes 

Over70 sizes and styles, for drilling either deep ('If Bhallow wells in any kind of soil or rock. Mounted on wheels or on Bills. With engines or horse powers. Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

LIMITED 
A train d e  luxe, leaves 
Chicago FRIDAY AFTEH
NOONS at 3, St. Louis 
9.40 p .m . ;  arrives Mo· 
bile DOUK after dinner 
Saturdays. when you 
are transferred direct 
to the New Palatial 
s t e a m s h i p  H Prince 
George}" arriving Ha. 
vana in time for break
fast Monday. 

ti�Al: ��utft�l�n
o��f �l�e

e �ft�inb:�d ��:1��0���:; 
tourists. { Chicago & Alton Ry. ROUTE Mobile & Ohio R. R. Munson Steamship J.ine 

May we have an opportunity of elaborating on 
the advantages of a Cuban trip this winter ' 

Address GEO. J. CHARLTON! 
Gen'l Pass'r Agt.} Chicago & Alton Ry. 

CHICAGO, ILL. 

The "ASTEI1" is the bed Fl't'mh 
motor on the market for lighting hOlitCrI, 
hotels, etc. Small, compact, simple !"III(I 
safe to operate. J\-Jotive power alcohol, oil 
or gas. :2 and 4 cylinders. GU:lt pow�r 
for small t:ngines. Easy running. -Write 
for illustrated Price List. 

A S T E R  O O M  P A N Y  
1591 Broadway NEW Y O R K  CITY 

Ako Acetylene Gas Burners 
For House Lighting or Auto and Yacht Lamps. 
Look better. last ]onger, burn brighter. and 
are cheaper than all others ... Price $2.10 doz. 

American Lava Company, Chattanooga, Tenn. 

How To Increase 
Your Business 

READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 
This week it will be found 
on page 257. 

Some week you wtll be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
W a t c h  i t  C a r e f u l l y  



A Perfect Ignition Device 
For Gas and Gasoline Engines 

is the Edison llattery and Spark 
Coil. Ensures contltant speed in 
Gas Engines and Motor Boats. The 
Batteries del iver a bigh constant 
current to the coil which is spe
Cially wired to yield a hot spark 
every time. This combination ob
viates all ignition troubles. Is 
surer and more economical than 

any other sparking device. Sold bY dealers every
where. Send for name of nearest dealer, and Booklet 
Battery �'acts, containing valuable ignition information. 

Edison Man ufacturing 
25 Lakeside Avenue 

ORANGE. N. J. 
31 Uuion Square, New york 

304 Wabash A venue, Cbicago 
25 Cierkenwell Road, London, E.C. 

CO. 

N o t ew o r t h y  Ar t i (l e s  
ON TIMELY TOPICS 

Each number of the Scientific .American 

Supplement costs 10 cents by maiL 

SEWAGE A N D  ITS DISPOSAL. A 
review of modern methods. By H. I,EMMOIN. CANNON. SCIENTIFIC AMERICAN 
SUPPLEMENT 1551. 

ELECTRIC LIGHTING F O R  AMA. 
TEURS. How a small and simple experi
mental installation can be set up at home. 
SCIENTIFIC AMERICAN SUPPLEMENT 1551. 

CHEMICAL AFFINITY. Simply explained 
by SIR OI,IVER I,ODGE. SCIENTIFIC AME
RICAN SUPPLEMENT 1547. 

C A S  E _ H A R D E N  I N G. By DAVID 
FI,ATHER. SCIENTIFIC A MERICAN SuP
PLEMENT 1547. 

ELECTRIC IGNITION SYSTEMS. A 
comprehensive article by E. W. F OBERTS. 
SCIENTIFIC AMERICAN SUPPLEMENT 1546. 

CONCRETE. A general article on Its merits 
and defects SCIENTIFIC AMERICAN Sup
PLEMENT ,5 43. 

REINFORCED CONC RETE • . Some o.f 
its Principles and Applications wIth practI
cal Illustrations. SCIENTIFIC AMERICAN 
S'JPPLEMENTS 1547. 1548. 1551. 

ELECTRONS AND THE ELECTRO_ 
NIC THEORY are discussed by SIR OI,IVER I,ODGF. in SCIENTIFIC AMERICAN 
SUPPLEMENTS 1428. 1429. 1430. 1431. 
1432. 1433. 1434. 

THE PANAMA CANAL is described from 
the engineering standpoint in SCIENTIFIC 
AMERICAN SUPPLEMENT 1359. 

WIRELESS TELEGRAPH Y. Its Progress 
and Present Condition are well discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1425. 
1426. 1427, 1386, 1388. 1389. 1383. 
1381. 1327. 1328. 1329. 1431. 

HOW TO CONSTRUCT AN EFFI_ 
CIENT WIRELESS TELEGRAPH 
APPARATUS AT SMALL COST is 
told in SCIENTIFIC AMERICAN SUPPLEMENT 
1363. 

SUBMARINE NAVIGATION. An ex
haustive review of the suhject is published 
in , SCIENTIFIC AMERICAN SUPPLEMENTS 
1414. 1415. 1222. 1223. 

SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in 
SCIENTIFIC AMERICAN SUPPLEMENT 1430. 
The paper is illustrated by numerous en
gravings. 

THE INTERNAL WORK OF THE 
WIND. By S. P. I,ANGLEY. A painstak
ing discussIOn by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships, SCIENTIFIC AMER ICAN 
SUPPLEMENT� 946 and 947. 

LANGLEY'S AERODROME. Fully de
scribed and illustrated in SCIENTIFIC AM BRI
CAN SUPPLEMENTS 1404. (405 and 1546. 

STEAM TURBINES. Their Construction, 
Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 130b. 
1307. 1308. 1422. 1400. 1447. 1370. 
1372. 1521. The articles have all been 
prepared by experts in steam engineering. 

PORTLAND CE MENT MAKING is de
scribed in excellent articles contained in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433. 
1465. 1466. 1510. 1511. 

AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictures and Descrip .. 
tions of actually-built dirigible balloons and 
aeroplanes will be found in SCIENTIFIC 
AMERICAN SUPPLEMENTS 1161. 1149. II!>O. 
1151. 1404. 1405. 1413. 1455. 

THE TANTALUM LAMP. A full illus· 
trated description of a lamp having a metal
lic filament and burning at once without 
prelinlinary heating appears in SCIENTIF I C  
AMERICAN SUPPLEMENT 1523. 

THE WATERPROOFING OF FABRICS 
is thoroughly discussed in SCIENTIFIC AME
RICAN SUPPLEMENT 1522 b y  an expert. 

TH£ SPARK COIL. ITS CONSTRUC_ 
TION AND MAINTENANCE. is the 
subject of a painstaking article in SCiEN
TIFIC AMERICAN SUPPLEMENT 1522. 

ELECTRIC IGNITERS FOR GAS EN
GINES are discussed in SCIENTIFIC AME' 
RICAN SUPPLEMENT 1 �14. 

CARBURETERS. a subject of immense im· 
portance to automobilists and the users of 
oil engines, is we 11 treated in SCIENTIFIC 
AMERICAN SUPPLEMENT 1508. 

EPICYCLIC T RAINS. which play an im· 
portant part in toothed gearing, are ably 
described in SCIENTIFIC AMERICAN SUPPLE
MENT 1524. 

Each number of the Scientific American 

Supplement costs 10 cents by mail 

MUNN f& COMPANY 

361 Broadway New York 

Scientific American 

Stea���:�s, 
& 

e�iiiing�UI�i
.�� . .  ������� . . . 

f
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.
r: 815,014 

Steering gear, hydraulic and hand, J. G. 
Cooper . . . .. .. .. .. .. .. .. . . .. .. . .. . . . .. 815,266 

Sterilizing apparatus, portable, W. W. 
Sweeney . . . . . . . . . . . . . • . . • • . . • • . . . • . . . .  

Stetboscope, O. Stadtler . . . . . . . . . . . . . . . . .  . 
8Ili,313 
814,923 
814,901 Still, wood, H. Copilovich . . . . • • . . • . . . . • . . . 

Stopple and non-refillable bottle, automatic, 
A. H. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . 815,147 

Storage battery, H. B. Hallock . . . . . . . . . • . .  814,691 
Stove or furnace, H. J. Hough.... . .. . . . . . .  814,703 
Strap, S. T. Roberts . . . . . . . . . . . . . . . . . . . . . •  815,216 
Stringed instrument key, A. A. Farland . . . .  814,6;;2 
Suture bridge, J. E. Chambers . . . . . . . . . . . . .  815,264 
Switch, W. W. McClung . . . . . . . . . . . . . . . . . . 815,202 
Switch rod, adjustable, H., Jr., & W. H. 

Elliot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 815,150 
Table attachment. extension, H. C. K riegh .. 

baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815, 1 00  
Tabulating a n d  other like systems, appa-

ratus for use in, H., Hollerith . . . . . . . . .  814,700 
Talking macbine, E. R. Johnson . . . . . . . . . . . 814,786 
Tank, J. W. Wallace . . . . . . . . . . . . . . . . . . . . . 814,753 
Tap and die bolder, C. E. Cole . . . . . . . . . . . .  815,146 
Target, self�registering electrically-operated 

sectional, G. A. Peters . . . . . . . . . . . . . . . 815,117 
Teeth, Instrument for stopping, P. F. Rut-

terford . . . . . . . . . . . . . . . . . . . . . .  : .815,040, 815,041 
Telegrapbic safety device, S. R. Wrigb t. " 814,761 
Telepbone attacbment, B. Ebrlich . . . . . . • . .  814,680 
Telephone connector switch, automatic, A. 

E. Keitb et al . . . . . . . . . . . . . . . . . . . . . . . 815,176 
Telephone exchange, B. Salzmann . . . . . . . . . 815,042 
11'elepbone selector switch, automatic, A. E. 

Keitb et al . . . . . . . . . . . . . . . . . . . . . . . . . . .  815,321 
Telephone system, L. W. Carroll . . . . . . . . . . 814,830 
Telephone toll apparatus. G. A. Long . . . . . . 815,107 
Telepbony, D. M. Tberrell . . . . . . . . . . . . . . . . 815,322 
Telephony, Wireless, A. F. Collins . . . . . . . . . .  814,942 
Thermal protector and alarm, F. B. Cook . • .  815,006 
Thermostatic alarm, Myers & Clemans . . . . .  815,111 
Threshers, grain pan for, E. F. Athey . . . . • 814,931 
Tie plate, W. J. Williams . . . . . . . . . . . . . . . . .  815,244 
Tile or shingle, artificial stone roofing, F. 

M. Leuscb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814,970 
Time recorder, workman's', W. A. Wood . . . 814,760 
Tire, B. C. Seaton . . . . . . . . . . . . . . . . . . . . . . . . 814,737 
Tire case, H. R. Teel . . . . . . . . . . . . . . . . . . . .  815,319 
Tire, cushion, R. E. Rathbun . . . . . . . . . . . . . .  814,729 
Tire protector, H. P. Palin . . . . . . . . . . . . . . . 814,798 
Tire, vehicle, H. C. Folger . . , . . . . . . . . . . . . .  815,279 
Tobacco curing ap paratus, C. H. Keeney . . . 815,093 
Tools, portable apparatus for transmitting 

motion to, A. Collet . . . . . . . . . . . . . . . . . .  815,066 
Top. spinning, W. Whitfield . . . . . . . . . . . . . .  814.818 
Torpedo, railway sig'nal, F. Dutcher . . . . . . . 815,079 
Toy top, J. A. Irving . . . . . . . . . . . . . . . . . . . . . . 814,962 
Train controlling apparatus, block signal, 

G. W. Jobnston . . . . . . . . . . . . . . . . . . . . . . 814,963 
Trolley. F. J. Gibbs . . . . . . . . . . . . . . . . . . . . . .  815,283 
Truck, D. H. Rowe . . . . . . . . . . . . . . . . . . . . . . .  814,874 
Truck, folding, W. F. Markbam . . . . . . . . . . . 814,858 
Tu b making machine, H. Brammer . . . . . . . . 815,139 
Turbine, H. F. Fullagar . . . . . . . . . .  815,154, 815,155 
Turbine blades, making, Rateau & Sautter . 814,804 
Turbine bucket wbeel. J. Wilkinson . . . . . . . . 814,757 
Tnt'bine controller mechanism, J. Wilkinson 814,756 
Turbine, steam, H. F. Fullagar .. .... . . . .. 815,281 
Typesetting machine, W. J. Ennisson . . . . . 814,681 
Typewriters, interchangeable platen for, C. 

J. Mohns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814,719 
Typewriting macbine, G. H. Smith . . . . . . . . 814,739 
Typewriting machine. E. F. Kunath . . . . . .  815,101 
Umbrella. W. A. Stettner . . . . . . . . . . . . . . . . . 814,884 
Umbrellas, etc., marking device for, C. 

Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815,054 
Valve, �'. H. Mason . . . . . . . . . . . . . . . . . . . . . . 814,791 
'V alve, automatic balanced, F. H. Mason . . . 814,975 
Valve, automatic reduction and quick-action 

triple, G. M. Spencel' . . . . . . . . . . . . . . . . . 815,227 
Valve for gas burners, regulating, L. F. 

Knoderer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815,179 
Valve for pipes, relief, F. Trump . .. . . . .. . .  815,236 

���i�l�,
r J.

ra8: G��S�rha��el�j'· . .  ������� : : : : : : :  ��::+�� 
Vehicle body, H. E. Bradner . . . . . . .  814,823, 814.824 
v ehicle body bolster, J. M. Goodwin . . . . . . .  815,286 
Vebicle buffer. railway. J. M. Goodwin . . . .  815,288 
Vehicle fender or obstruction remover for 

road vehicles, P. Arrieta y Sanz . . . . . . .  814,930 
Vehicle frame construction, J. M. Goodwin. 815,289 
Vebicle gear, L. E. Hickok . . . . . . . .  814,&15, 814,846 
Vehicle girder and bulkhead, J. M. Good· 

win . . . . . .. .. .... . .. . . .. . . .. . . . . . . . . . 815,287 
Vebicle beater, W. R. Marentette . . . . . . . . . 814,790 
v ehicle recording apparatus, motor, D. 

Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815,303 
Vebicle step, jointed, F. M. Gault . . . . . . . . .  814,687 
Vehicles, horse controlling attachment for, 

A. M. McGeary . . . . . . . . . . . . . . . . . . . . .  . . 
Vending machine, Leighton & Holmes . . . . .  . 
Vending machine, F. A. Huser . . . . . . . . . . . . 
Ventilator. See Window ventilator. 

814,915 
814,712 
815,173 

Vessel, marine, C. A. Manker . . . . . . . . . . . . . .  815,187 
Vibrating screen, N. V. Fitts . . . . . . . . . . . . . . 814,9·52 
Vine cutter, A. J. McCready . . . . . . . . . . . . . . .  815,203 
Vulcanizer, J. M. Padgett . . . . . • . . . . . . . . . .  815.209 
Wagon, dumping, C. Miller . . . . . . . . . . . . . . . 814,861 
Wagon reacb adjuster, E. J. Abbott. . . .... 815,057 
Waistband, belt, and the like, E. Abadie-

Leotard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815,056 
Wall decoration, T. F. Odell . . . . . . . . . . . . . .  815,307 
Wasbbench and step-ladder, combined, C. E. 

Emory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814,904 
Washing machine, J. V. Da Silveira . . .  # • • •  814,989 
Watches, banking screw for, C. E. De Long 815,271 
Water by electrolysis, apparatus for purify-

ing, H. C. Bailey . . . . . . . . . . . . . . . . . . . .  814,764 
Water beating attacbment, G. E . Dixon . . . .  815,274 
Water jacket, C. W. Hawkes . . . . . . . . . . . . . 815,013 
.Weatber strip, C. Vose . . . . . . . . . . . . • • . . . . .  814,893 
Well reamer. Hardenburg & Sager . . . . . . . . . 815,0 1 2  
Wheel, B .  Holt . . . . . . . . . . . . . . . . . . . . . . . . . .  815,295 
Wbip stock, G. Monetti . . . . . . . . . . . . . . . . . .  815,199 
Window fastener, J. Trafford . . . . . . . . . . . . .  814,995 
W!indow lock. Honecker & Klipple . . . . . . . . . 814,702 
W-lndow ventilator, U. G. Russell . . . . . . . . . 814,920 
Wires, dies for tying intersecting, 00- S. 

Sturtevant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  814,885 
Wood boring machine, Bible & Robinson . . . •  815,256 
Wood filler. E. J. Hubley . . . . . • . . • • . . . • • • .  814,847 
Work stand, W. H. Commons . . . . . . . . . . . . . .  815,067 
Wrapper for salesmen's slips, etc. , J. H. 

Rand . . . . . . . .  . .. . .. .. . .. . .. .. .. . . . . ... 815,214 
Wrencb, W. D. Garrard . . . . • . . . . • . . . • . . . •  815,156 
Yoke, neck, C. A. Smitb . . . . . . . . . . . . . . . . . . . 814,881 
Zinc, battery, H. J. Brewer . . • • . . • • • . • • • • • •  814,825 

DESIGNS. 
Badge button, V. M. Ellis . . . . . • . . . . . . . . . . . .  37,887 
Badge or simiJar article, J. B. Goodwin . . . . 37,888 
Cabinet top, kitcben. W. C. Horner . . . . . . . . 37,897 
Dish or similar article, covered, C. J. Ahren-

feldt • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,894 
Fabric, printed textile, E. B. Vandergaw . . . . 37,898 
Lamp hQusing, arc, A. Hausold . . . . . . . . . . . . . 37,895 
Plate or dish. A. A. Robineau . . . . . . . . . . . . . .  37,889 
Plate or similar article, C. J. Ahrenfeldt, 

37,890 to 37,89:1 
Tool handle, G. E. Wood . . . . . . . . . . . . . . . . . . .  37,896 

TRADE MARKS 
Ale. C. H. Evans &I Sons . . . . . . . . . . . . . . . . . . .  50,407 
Autographic registers, Carter�Crume Co . . . • . 50,346 
Badges, solid gold, Irons & Russell . . . . . . . . . 50,328 
Baking powder, Price Baking Powder Co . . . .  50,421 
Belt fasteners, Greene, Tweed & Co . . . . . . . . 50,37a 
Bitters. M. L. Eppstein . . . . . . . . . . . . . . . . . . . . 50,412 
Boot and shoe air�cushioning heel pads and 

insoles, Comfort Heel Cushion Co . . . . . . . 50,347 
Boots and shoes, leather, J. J. Schulten & 

Co. . . . . . • . . • • . . . . . . • • . . . . . • . . . . . • • . . • . •  50,343 
Boots and shoes, leather, Upham Bros. Co" 

50.355. 50,431 
Boots and shoes of leather and of leather 

and clotb, A. E. Little & Co . . . . . . . . . . . .  50,329 
Brusbes, J. Sakabe . . . . . . . . . . . . . . . . . . . . . . . . 50,342 
Butter. nut, C. G. Purdy . . . . . . . . . . . . . . . . . . . 50,422 
Canned fruits and vegetables, G. Frank . . . . .  50,369 

g:���� :�d�ries�rwiNia:' B�:f�:��o� g�: : : :  gg:�h� 
Capsules, gelatinous elastic, Hance Bros. & 

Wbite . . . . .  . . . .. . .. . . . . .. . . .. . . .. . .. . ..  50,414 
Cards. playing. United States Playing Card 

Co. . . . . . . . . . . .  _ . . . . . . . . . . . . . . .  50.350 to 50,352 
Cement, al'tificial Portland and hydraulic, 

Round Top Cement Co . . . . . . . . . . . . . . . . . 50,387 

Four=Cylinder Perfection 
It i s  concentration of effort that has made the Ca.dillac what it is. 

For five years its makers-the master designers and motor builders of 
America-have focused their endeavors upon a single object-to produce 
a faultless motor car. A consummation of these efforts is found in 
the magnificent line of 1906 cars, notable among which are the 
four-cylinder types. These models embody every point of excellence 
thus far found in any of the high-priced cars, either of American 
or foreign make. When you remember the remarkable efficiency of 
the famous Cadillac single-cylinder engine, and consider this 
same principle embodied in quadruple form, you will 

gain a slight idea of the serviceableness of 
these powerful four-cylinder 

models of the 

many improvements 

is an automatic governor which 

limits the speed of the engine when the 

disconnected, eliminating.  vibration and saving 

much fuel and energy. Another is the mechanically-operated oil 
feed (found on all C adillac models) which supplies oil to the en
gine in accordance with its speed, keeping it always in a state of per
fect lubrication. Transmission is of the exclusive Cadillac planetary 

type with specially cut and hardened gears. The bodies are of unusual 

elegance, and luxuriously appointed. Wheel base of model H (30 h. p . )  

r oo  inches ; model L (40 h .  p .) n o  inches. Practically noiseless ; com� 
fortable and easy-riding as a Pullman coach. 
Let us send address of nearest dealer and our finely illustrated catalog N. which will 
tell you more about the 19O6 Ca.dilla.cs. A car to suit any purse, any reqUIrement. 

]I'odel K. 10 h. p. Runabout, $750. ModeI H . 30 h .  p. Touring Car, $2500. All prices 
Model M, Light Touring Car, 950. Model L,40 h. p. Touring Car. 3750. f. o. b. Detroit. 

Cadillac Motor Car Co., Detroit. Mich. 
Member Asso. LlcensedAuto lrlfrs. 

Van derb i lt Race Souve n i rs 
We have issued a very interesti>ng set of 12 different souvenir postal: cards, showing 

Dr. H. E. Thomas ' s  Locomobile in the Vanderbilt Race, making the best showing ever 
made by any American car. A set of cards mailed on receipt of 12 cents in stamps. 

Also a handsome five-color poster of the Locomobile finishing in the Vanderbilt Race 
mailed for 10 cents in stamps. May be framed with or without printed border as desired. 
THE LOCOMOBILE COMPANY OF AMERICA Bridgeport. Conn. 

A 
I 9 0 6 
THOMAS 
AUTO=BI 

Model No.  44. Price $14:) 
Three Horse Power. Simplest motorcycJe o n  t be 

market. Agents wanted everywbere. catalog free. THE THOMAS AUTO.JH CO. 1 450 Niagara Street Buffalo, N. Y. 

ELECTRONS AND THE ELECTRONIC 
Theory are discussed by SIR OLIVER LODGE in 8CIl!;N� 
TIFIC AM>:RICAN SrpPLEMENTS 142!'1. 1429. t 4:10. 
1431. 14:12, 14:13, 14:14. Price 10 cents each, by 
mail. Munn & Company, 361 Broadway, New York City, 
and an newsdpalers, 

WASrtINGTON. D. C. 

JOHN T. DEVINE, PROP. 

Electrical Eng ineering 
a n d  Experimental Work of Every Description 

We have every facility for producing first�c]as8 work 
promptly. Our factory is equipped with modern rna. 
chinery throughout. 

C. F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St •• N. Y. City 

Instructive Scientific pdpers 
O N  TIMELY TOPICS 

Price 1 0  Cents each by mail 

ARTIFICIAL STONE. By 1,. p ,  Ford. A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI
CAN SUPPLEMENT 1500. 

THE SH RINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presen tation of modern views ; 
fully illustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT
ING OR RECO RDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully il lustrated. SCIEN· 
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT -VISION SPECTR
'
OSCOPES. 

By T. H. Blakesley, M.A. All admirably 
written, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE
MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME
RICAN SUPPLEMENTS 720 and 7 93 de· 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can b e  rUn either a s  dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 7 5 9. 7 61. 7 6 7 . 641. 

Price 1 0  Cents each, by mail 

Order through your newsdealer o r  from 

M UNN f& COMPANY 
361 Broadway New York 



TEXTILE WORKERS 
desiring to fit themselves for better paymg positions should 
fill out and send this advertlsement to us to-day and we will 
send 200-pab"e handbook (FREE) descrlblllg our Textlle 
courses (Cotton, Woolen and Worsted Spinmng, etc. ) and 
o;-('r 60 others, including ElectrIcal. Mechanlcal, Steam and 
CiVIl Engineenng, Heating, Ventllation and Plumbmg. 
Architecture. Structural Drafttng, MechanIcal DrawIng, 

Telephony, Telegraphy. etc. 

American School of Correspondence, 
CHICAGO, ILL. 

Se. Am.-3-24-06 
�AME . ,  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

ADDRESS . • • • .  · • • • • • • • • • • • • • • • • • • • • • • • • •  ' ,  . . . • • • • • •  

CITY &: STATE . . • . • • • • • • • • •  • • • • • •  . • .  • • • • • • • • • • • . • • • •  

Mdnufd(turers Sdve Money 
By Locating in East st. Louis 

I n  natural advantages, in facilities of every 
kind, East St. Loui�, Ill •• is one l.f 

tbe finest i n dustrial locations 
in the country. 

Located on the llltuois side of the Mississippi River 
(opposite the city of St. Louis, Mo,) and midway bet
ween Pittsburgh and Denver, East St. Louis is splen
didly situated as a manufacturing and distributing 
point. The vast Illinois coal fields rigbt at our doors 
assure cheap fuel for all time; the territory contiguous 
contributes an abundance of food stuffs and raw mater
ials of every descriptIOn. 

East St. Louis' shipping facilities are better than at 
any other point. Besides an outlet over 9,000 miles of 
navigable river, 28 terminal trunk lines extend in every 
direction. Two balt lines encircle the entire city, con
necting all raIlroads and industries. 

Factory sites in East St. Louis are very rEason· 

able. we have any number on belt lines, with 

suitable acreage, at very low prices. Fuel is cheap 

� 60 to 90 cents per ton delivered ; water very 
nominal, leaving no scales in pipes or boilers. 

NOW IS THE TIME TO LOCATE 

If you are interested, Mr. Manufac:urer. we'll assist 
you in locating here. If you locate now you can get 
absoblte exemption from city taxes aud teaming license 
fer a term of years. Write for particulars now. 

East St. Louis Real Estate Exchange 

East St. Louis, lJ1inois 

B I G  OPPORTUNITIES 
in making Concrete products

s 
Miracle 

¥�?;'kSi���a1{�� 'J��� ���al��
e
x�� 

MIRACLE PRESSED STONE CO. 
l\1inneapolis, Minn. 

DO YOU 
Want your PATENTS Developed ? 

Experimentals, Models and fine instrument 
work. Surveying instrument repaIrs a specialty. 
Richter & Poncet, 1 1 5  Court Street. Hoboken, N. J . 

Two minutes from D. L. W. Depot 

AN E D U CATION WITHOUT COST 
b�i�� ��c�t?Jn

c
����igi lh�

ur
m��1

c
i; olfafu°�, '6:�! i: 

your opportunity. All expenses paid ill return for a lit
tlesparetilllework. which you can do at home. Address 
8uccesfil Magazine, 124 University Bldg., N. Y. City 

Watch Tacoma Grow ! 
POPULATION l 1 900, 37, 1 14, ( 1906, 8ri,OOO. 

Leading manufacturing city of Pacific Nortbwest. Best 
steamship and railway terminals on Pacific Coa�t. Six 
additional transcontinental railroads entering Tacoma. 
Send ten cents in postag'e for illustrated literature to 
SECRETARY, UHAMFIER OF COMMERCE AND 
BOARD OF TR ADE, Tacoma, Wasb. 

For PIPE-THREADING 
or CllTTING 

there is no machine o n  the market that c a n  ('om
pare for ease of operation and excellence of work 
with FORBES PATENT D I E  STOCK 

Vise is self-centering and dies are adjust-
�:r!e�� d�n)::t�idti�� ��g

t�t
e 

cit��h� n  ��t: 
out. Win thread and cutup to 12 in, pipe. 

CAT ALOGVE FREE. 

MACHINE No. 30. C U RT I S  & CUR rls CO .• 

Range )4·2 in. R. & L. 6 Garden St., Bridgeport, Conn. 

" Economo " Emery Wheel Dresser 
SIZE 12 l�. Made of all abrasin 

a ne3.rly !IS hard as a L)Oj - III Blaek Diamond. Will 
true or share any 

Economo "Combination" Dresser h�;d'.I' �he
e

�IO>�bi� 
G--�- --- --- -- ' · -�� _ � � - _ -- � ��o� '�la�ed

a
in

r���h��j � of " Ecunomo.'1 Send 
� Iii e� CitCD - ;��t��L��;r;ovaP'l eSSel' 

INTERNATIONAL SPECIALTY CO., 360 Holden Ave., Detroit, lHieh. 

Scientific American 
Cereal paste goods, ,John B. Canepa Co . . . . . .  50,3HG 
Cbocolates. W. L. Gansert . . . . . . . . . . . . . . . . . 50.41� 
Cigarettes and cigarette tobacco, H P. 

Strause . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigars, Baul1Pl' Cigar Manufacturing Co . . . .  . 
.Cigars, Cll(>sta, Rey & Co. . . . . . . .  , . . . . . . . .  . 
Clothes pins, J. H. McBride . . . . . . . . . . . . . . .  . 
Coffee, cerpal, Whitman Grocery Co . . . . . . . .  . 
Compound for curing blood and skin diseases, 

50.392 
50, 395 
50.409 
50.417 
50.405 

C. R Knox . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.380 
Corset steels and clasps, Royal Worcester 

Corset Co. . . . . .  . . . . . . . . . . . . . . . . . . . . . . •  50.341 
CorsE'ts, Royal Worcester Corset Co . .  

;-;O,:t�7 to 50,340 
Cotton goods, woven, Stark 1Iills . . . . . . . . . . .  50,3m 
Electric time switches, Crescent Electrical 

and lVIanufacturing Co. . . . . . . . . . . . . . . . .  5D,-:t26 
Electricity. devices for use in applying, ,J. 

W. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5O.32G 
Enginf's and steam pumps, stearn pumpillg, 

Wheeler Condenser and Engineering Co. 50,403 
Face and skin, preparation for thE', C. D. 

Evans . . . . . . . . . . . . . . . . . . . . . . . . .  . 50.367 
Fish. drjed, smokf'd, piclded, and canned, 'V. 

T. Sbute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.390 
Food for horsps, cattlt:', sheen, emd hogs, 

medicated, United States Food Co . . . . . .  50,401 
Food substances, pl'epared fatty, oleagillous, 

or unctuol1s, N. R. Fairbanks Co. , . . . . . 50,4;�0 
Garment supporter clasps, Hirsh Brothers . .  50,321 
Germicidal and antis(>ptic lit)uid, F. R. Ty1er 50,394 
Glass, sb(>{�t and picture, Semon Bache & Co. 50,345 
Guns, rifles, pistols, revolvers. and parts 

thereof, "''''ebley & Scott Revolver and 
Arms Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.353 

Handcuffs and leg irolls, Tower & Lyon Co . . . lJ() , 4(l0 
Hat fasteners, .J. C. Morrison . . . . . . . . . .  " . .  50,332 
Horst'shops and horseshoe calks, Rowe Patent 

Squarp Sboulder Sboe Calk Co . . . . . . . . . .  50.33(1 
hllw}Pl's and respirators, M. D. Good . . . . . . .  50,372 
.Tnv!'} !',Y, certain named, Parks Bros. & 

Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  50.384 
Lamp glasses and globes, l\Iacbeth-Evans 

Glass Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.3:10 
Lamps, Clarke's-Pyramid and Fairy Light 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.408 
Lamps, candle, Clarke's-Pyramid and Fairy 

Ligbt Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.324 
Laryngoscopes, W. Boeke! & Co . . . . . . . . . . . .  50.323 
Lead, Selby Smelting and Lead Co . . . . . . . . . .  50,389 
Leather, imitation, F. W. Whitcher . . . . . . . .  50,357 
Magazille, M\lllicipal Engineering Co. . . . . . .  50,333 
Mea ts, liquid extract of smoke for preserv-

ing, E. Krauser & Brother . . . . . . . . . . . .  50,416 
Medicinal preparations for diseases of the 

blood, brain, and nerves, H. G. Ballou . .  50,359 
XPWHllH P(,l". Manufacturers' Record Publish-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.331 
Oil in the form of pellets, castor, 1. R. 

Blackburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.361 
Oils used in making ]:erfume, Heine & Co . .  50,B75 
Paint or coating, wall, Alabastine Co . . . . . .  50,358 
Paper fastf'llE'rS, General Specialty Co . . . . . .  50,325 
Perfumery, Colgate & Co . . . . . . . . . . . . . . . . . . .  50,364 
Periodical, monthly, Family Doctor Publish-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.348 
Pianofortes, pneumatically actuated, Roth & 

Engelbardt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.386 
Pins, toilet, Diecherhoff Raffloer & Co . . . . . .  50,366 
Pipes, fittings, and connections therefor, soil, 

Crown Pipe and Foundry Co . . . . . . . . . . . .  50,427 
Pottery, earther:.ware, and china, Doulton & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,410. 50.411 
Powder, face, .J. Tetlow . . . . . . . . . . . . . . . . . .  50,393 
Preparation for scalp and hair, liquid, F. P. 

Whetzel . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  50,404 
Remedies for certain named diseases, Ka-

bama Cbemical Co. . . . . . . . . . . . . . . . . . . . .  50.429 
Remedies for pulmonary diseases, Fischer 

Chemical Importing Co. . . . . . . . . . . . . . . .  50,:368 

MdfJUfac turers [UJANTED PERHAPS your factory �" 
would find better op-

erating conditions and 

a marKet not so sharply 

competitive in the Santa Fe 
Southwest. 
I f  you are desirous of in

vestigating this field we will 

be glad to assist you, and 

correspondence is invited. 

WESLEY MERRITT 
lndustrial COlllllissioner 

Santa Fe System 
Railway Exchange, Chicago 

E L E CTRI CAL ����1�sF��s�I��i��es, rre����o�ls: 
Te}egraph Instrume�ts, Elec. Call Bat'ieries and 1'oYf<l, ' 
���

e
e?:lc�%'ct����

y
�R¥E U���l?�lifg:

e
�����\:��d�:= ' tailed information with illustrations of el'erythlng elec- , tr,cal �ent on request. ') Dewey i>lec, Uo" Dept. B, Milwaukee. WiS' 1 

!i�n�;n�2�ne!� ��,!'b������ ! d�s?g!� I�i��� 
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S
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m
�i�lo��� N. d. Aluminum (;0., 1/10 Nassau St., N. Y. II. ltl. Willis, ltIgr. 

LET US  B E  YOU R- FACTO RY 
WRITE F O R  ESTI MATE O N  A N Y  ARTICLE 

YOl! WANT MANUFACTURED 
STAMPIN GS. MODELS. E XPER. WORK 

W RITE FOR FREE BOOKLET 
T H E' C LO B E  M A C H I N E  &. STAM P I N O  CO. 

970 H,.m llton St., Cle veland, O. 

MAC H IN E RY J\t;PLTSP��IAJoN�JtI�.}l 
new devices developed ; successful experimental work 
done s,.,eedily ; skilled labor ; good faCilities; good 
value for your money. 

J. R, ENGELMAN MFG. CO. 
74 HudRon St. near Penn. Depot, Jersey City 

l·.·.,.�a'lllLlD Corliss En ine., Brewers 1.'!l� and Bottlers' Macbinerv. �HE VILTER 
• MFG. CO. 899 Clinton I'll., Milwaukee, Wis. 

MODELS & EX P E R I M E NT A L  W O R K .  
Inventions developed. Special �lachinery. 

E. V. BAILLAR D .  24 Fran kfort street. New York. 

Let us know what you want to buy. 
If you are in the mar ket for any machinery, 
metal working, wood working, electrical 
power equipment or supplies, fill out the 
blank below, or write us stating �pecific. 
ally what you want and we will publish 
your requirements free of charge III 
the 

Write at once and remember all that it 
costs you is a postage stamp and the time 
to write. Give sizes, specification and 
full particulars when possible, regarding 
your needs 

MODERN MACHINERY DAILY NEWS 
915 Security Building 

Chicago. Ill. 
Gentlemen-

I am or we are in the market for. and would be pleased 
to receive quotations from reliable manufacturers on the 
folloWIng : 

_ . . . . . _ . . . .  _ - _  . . . . . _ . . . _- . . . . , ---------------------------------, 
...... ............. - - .... . ..... - ......... . - - . - . - . . .  _ . _  ....  _ -

Yours truly. 

Name. _ _ _ _ _ _ _ _ _ _  • _ _ _ _ _  • _ _ _ _ _ _ _ _  . . . . . . .  _ _ _ _ _ _ _ _ _ _  . . . .  . 

Address ____________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .. ______ _ 

CUT OUT and lIlail the above to 

MODERN MACHINERY D A I L Y  

NEWS WHICH PVBLlSHES YOUR 

REQUIREMENTS F R E E  OF 

CHARGE, Security Bldg.,Chicago, Ill. 

FORT ToTTEN, N. Y., Marcb 10 1906 
Rem�dJa�i�l d��l:�es,

feDel� ���keI�
g
�f�dici�� RUBBER Expert Manufacturers 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.365 Fine Jobbing Work 

W ANTED.-· Ma8ter Elecr.ricians for Coast Ariille�y U. S. Army. Graduates . of standard schools of tecb: nology or other� of eq.u)valent t�eoretical education� and tJ?-r.ee years prachcaJ experIence with steam and electrlClty. uI.lder 33 years of age and unmarried. Pay and allowances as follows : Pay $75.00 per month. Allowances : house, food, clotbing. fuei. Jignt, medical attendance, etc. After 30 years' service. retireme'Jt on three-quarters pay and allowances. For further par-
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Remedy for the cure of liver complaints, -----
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J
���: 50,376 DRYING MA C H INES.  
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Ri bbon, ribbon bows, and galloon bindings, 
M. B. Martine . . . . . . . . . . . . . . . . . . . . . . .  . 

Roofing, asphalt, �towell Manufacturing Co . 
Roofing asphalt, Stowell Manufacturjng Co. 
Roofing, ready tar-and-felt, Barnett Manufac-

50.381 Special nachiuery desigued aud built to order. 
50.423 G. M. MAYER, M.E., 1131 Monadnock Bl., Cbicago, Ill. 
50.424 

gi�:;Ss���li� �'b':r�%�'}f.'y�CHOOL OF SUBMAItINE 

turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,360 
Sauc
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Shirtings and sheetings, cambrics, and long 
clotb, G. Willis & Co . . . . . . . . . .  50.432 to 50,436 

Silk dress material, John Goodwin Co . . . . . . .  50,377 
Soap, borax, Pacific Coast Borax Co . . . . . . . .  !'i.0,3R:� 
Soaps, solid and liquid, E. A. Olds . . . . . . . . .  50,:334 
Specific put up in tabular form, headache, 

Migranose Importing Co. . . . . . . . . . . . . . .  50,382 
Starch, laundry, New York Glucose Co . . . . .  50,419 
Stove polishes and varnishes, John M. Wolf 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,379 
Stoves, ranges, and furnaces and parts there-

of, Scranton Stove Works . . . . . . . . . . . . .  50,344 
Tanning extract, Stamford Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,398 
Tootb paste, J obnson & J obnson . . . . . . . . . . . .  50.378 
Underwaists, children's H. & W. Co . . . . . . . .  50,349 
Washboards, American Washboard Co . . . . . . .  50,425 
Whisky, Weiss Eichold Liquor Co. . . . . . . . . . 50,356 
Wbisky, L. Busb . . . . . . . . . . . . . . . . . . . . . . . . . .  50.362 
Whisky, Freiberg, Meyer & Co. . . . . . . . . .  � . .  50,371 
Whisky, M. Harris . . . . . . . . . . . . . . . . . . . . . . . .  50,374 
\Vbisky, Pen-Mar Distil)jng Co. . . . . . . . . . . . .  50,397 
Whisky, W;inand Distilling Company of Bal-

timore County . . . . . . . . . . . . . . . . . . . . . . . . .  50.399 
Whisky, Van Vleet-Mansfield Drug Co . . . . . .  5f!,402 
Whi3ky. Kabn Bros. . . . . . . . . . . . . . . . . . . . . . . .  50.415 
Whisky, I. Michelson & Bros . . . . . . . . ' . . .  ' . .  50,418 
Wbisky, 1.  Tral'er & Co . . . . . . . . . . . . . . . . . . . ;50,428 
Whisky, Wrigbt & Taylor . . . . . . . . . . . . . . . . .  50,437 
Wine, Pleasant Valley Wine Co . . . . . . . . . . . .  50.335 
1\·ine, P. J. Bowlin Liquor. Co . . . . . . . . . . . . . .  50,420 
Yarns, worsted, S. B. & B. W. Fleisher . . . .  50,388 

LABELS. 
"Heidelberg," for beer. Home Brewing Co . . 12,705 
"Hiawatha," for natural lithia spring water, 

L. M. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.703 
"Jack-Rnife Rye," for whisky, L. Dubetz . .  12,706 
"Kola Mint," for kola mint, Liquid Carbonic 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.704 
"Marigold Breakfast Syrup," for syrup, Car-

gill· Wight Co. . . . . . . . . . . . . .  ' .' . . . . . . . . . .  12.707 
"Mitt," for smoking tobacco, Schroeder, 

Kleine Grocer Co. . . . . . . . . . . . . . . . . . . . .  12,702 
"Our Natjonal Friend," for cigars, Koelle-

Mueller Label Co. . . . . . . . . . . . . . . . . . . . . .  12,701 
"Sulphosol, A Life Preserver," for soluble 

sulfur, Empire Soluble Sulphur Corpora-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" The Clincher Curtain Fastener," for cur
tain fasteners, Grand Rapids Novelty 
Manufacturing Co. . . . . . . . . . . . . . . . . . . . .  . 
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t'Wilt's Hair Rf'storer, " for hair restorer, 
E. G. Barckboff & Co . . . . . . . . . . . . . . . . . .  . 

PRINTS, 
" August Flower," for medicine, G. G. Green 
"Fasbions of the Spring Season 1906," for 

men's spring apparel, David Adler & 
Sons Clotbing Co. . . . . . . . . . . . . . . . . . . . . . •  

"Flick's Antiseptic Catarrh Salve," for a 
salve, F. L. Flick . . . . . . . . . . . . . . . . . . . .  . 

"Men's Apparel," for men's apparel, W. C. 
Botb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Print fOl� Playing Cards," for playing 
cards, Willis W. Russell Card Co . . . . . .  . 

12,708 

12.71 1  

12.710 

12,70D 

1 . 594 

1 ,592 

1 . 595 

1,593 

1. 596 

A printed copy of the speCification anti drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished :from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bt, 
f5iven. Address MUnn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in
ventors for any of the inventions named in the tore
going list. For tf'rms and further particulars 
qddre88 'funn & Co., 361 Broadwa�"', New York. 

�H E S C H W E R D T L E  S TA M P  C O .  � STEEL STAM P S ,  LETTERS <I< F'I G U R E S .  
B R I D G E. P O RT C O N N .  

T HE N A T I O N AL M O D E L  'YO R K S. Best eqUIpped MOdel Works in the United StareR. 8�-87 Fifth Avenue, CHICAGO. 

Exp erimental & M ode l  Work 
Gir. & advicejree. Wm. (j.ardam & Son. 45-51 Rose St,N. Y A PAINTING AND WHITEWASHING MACHINE 

NOVELTIES & PATENTED AR1'ICLES 
MANUfACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 

E. KONIGSLOW STAMPING & TOOL WORKS, GLEvE lA�D,·O" 

Does the Work of 20 Men 
with brushes, and does i t  better. Send for cntalogue No.l0, whieh is free 
J. A. DEL SOLAn, 108 Fulton St •• �ew York, N. Y. 

lfll �!foL��!IOg��t:�!!!�,�: 
1'1.:t:e -yilt'? ill.:e i-iI'. ill. 
W e  make, or Wil( Urnish com,Plete outflt for ma!<l� all st),!es. NEW YORK /STENCIL WORKlS: 100 Nassau Street, New York. 25c. Par lor Tricks Catalogue, free. 

MAR'l'INKA & CO . . Mfrs .. 493 Sixtb Ave., New York. 

Te I e g ra P h Y �,:;���je
t�:��he;:o��:���! 

MASON 'S  NEW PAT. WHIP HO ISTS %' "po OMNIGRAPH 
CO'.f Dept. 52, &9 Curt .. 
lanot St., New Y ork. 

saveexpe�se �nd liability incident to Elevators. Adopted by pnnClpal storehouses in New York & Boston 
llIanfd. by VOLNEY W. MASON & CO .. Inc. 

Providence, .k. I., 'U. S. A. 

I N Y ( N T 0 R S We 
Ulanufacture METAL SPE· 

CIALTIES of all kinds. to order; 
!�:

g
§�:a�����t�I�West pric-

model for low estimate and best expert adviceF R E E TilE EAGLE 'I'OOL CO.� Dept. At ('incinnati, O. 

LEARN WATCHMAKI NG 
We teach it thoroughly in as many moutbs as it 

formerly took years. Does away with tedious appreI.
ticeship. Money earned while studying. POSitiOll8 se
cured. Easy terms. Send for catalog. 

W�at 
. Shall 

l 
Do 

ST. LOGlS WATCIIMAKING SCHOOL, S t .  Loui., lfo. 

T
HIS question confronts many men and boys wlio are willing to learn to earn, but are puzzled in tlie attempt to select a TRADE or BUSI NESS tliat Will be to tli.em the means of earning a good living or offer an op· portunIty to own a payIng bUSIness of theu own and be Independent. We have successful�y h,e�ped 31000 men ?nd boys who are now earning $18,000 a .da�, to solve tlilS a1l 1mportan t question, by our metliod of Practical Instruction In 

Plumbing, Bricklaying or Plastering 
T H E  THREE BEST TRADES I N  T H E  WORLD. 

, A course of Prac::tical Instructio?- at One of our three large schools in 
eIther �ew York, �hlcago. or St. LOUIS, or a course of Practical InstructIon at 
yo�r own home >yIll qu,,:hfy you to accept positions paying from $4 to $10 per 
day or own a payIng bUSIness of your own. 

SPECIAL TUITION R.ATE $ 2 5  
PLUMBE�S' UNION CARD GUARANTEED 

COYNE BROS. CO. TRADE SCHOOLS 
Practical Instruction in PLUMBINO, BRICKLA YINO, PLASTERINO 

N E W  Y O R K  C H I C A G O  S T .  L O U I S  
r------------ CO{;PON ------------

COYNE BROS., 239-243 Tenth Avenue, New York 

PLUMBING 

Please send free catalQgue and tnformatton regardmg YOU? 
o School Course 

D Home C our se 

BRICKLA YING D School Course 

PLASTERING D School Course 

Name • • • • . . . . • • • • • • • • • . . • • • • • • • • • . • • • . • . . • • • • • . • • . . . . • • • • . . . . . . . • • • • • • • •  

A ddress . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mark X in square opposite course you desire. Sci. Am . . 3·24-06 
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