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means of compressed air acting 1I11on the Slll'
face of Ute water in the tank. The three fol-
lowing experiments are supposed to be tried, 
so that at the beginning of each surrounding 
conditions are precisely alike, �iz., preSSure, 
temperature, quantity of heat or heat energy 
in the boiler, quantity of water delivered, etc. 
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No heat is to be added to nor taken away from I This is the most practical book we have 

the boiler except as mentioned; the air .com- seen on this subject It will save time,
. 

temper, , 
pressor is to be run by some entirely separate and money. Theory does not enter Illto the· ----_.,----------------------

source of energy, as a water power, The loss I present volume, but the information conveyed 

of heat by radiation is to be ignored. A cubic is of just such a nature as will prove of value 

foot of feed water is to be delivered into the to a man who owns or repairs a machine. A 

B!lf' v:�veC 
e
�nr'c�'n��:�onp��t�:' f�ot,'·.:r: 751,278 

McJ(ay .. ................... ... 751,402 

steam space or above the water line, and in tne 
form of a jet or spray, in order to condense as 
much steam as possible. In this case the feed 
water absorbs the heat of the condensing steam. 

thorough knowledge of its contents would re
sult in far fewer strandings by the roadside. 
It would not be a bad idea to carry a copy of 
this book in the tool box. The diagrams are 

The temperature and pressure would change, particularly clear. 1"ires, transmission gear, 

but not a particle of heat or heat energy would and batteries also come in for a fair share of 

be lost or used in any sense of the word. Heat attention. Automobilists will read this book 

is a source of energy solely on account of its with pleasure. 
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of the e"periment the only possible loss or DIA. Edited by Daniel Coit Gilman, 
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ment began; in other words, we have the Same 
amount of available energy. In a water power, 
in order to derive energy therefrom, the water 
must be allowed to pass through the wheel into 
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ment In w ch heat IS used as a source 0 in this country, with suggestions for supervls- driven by: belt, motor or en- Centnfugal separator, P. L. I\.lmball. ...... 751,178 
energy; or in other words, the steam or heat ing such work efficiently. It is a book which ,ine attachn,ent. LarQe Jllustrauo. Oatalogue free. I Chair wardrobe attachment, H. A. Dodge .. 751,151 
passing through an injector furnishes no energy we can specially recommend to the young archi-

ABER P U M P  CO .• 32 W e l lS St., Buffalo, N.Y., U. S.A. I lJha�s, rrtber and metal cap tip for, S. 
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source of energy is used or lost. Were a per- direct building operations. It is written in I Chock block, adjustable, J. P. Abernathy .. wi ,.1h6 
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thing. Why is it that since the injector uses by all. Churn, W. G. Hadeliffe .... .... ............. 751,203 
neither heat, heat units, nor heat energy, and Cbul'n, H. A. HiPrll-',\' ...................... 751,:n1 

therefore canno t assist the air compressor, 
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there is slkh difference in the amount of energy Jahrg. 1904. Herausgegeben von Cloth take up and stretching device, C. E. ' 
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boiler in the above cascs? A. We find no Miinchen: J. F. Lehmann's Verlag. Clutch, friction, J. H. B. Bryan .. .... . . . . .  750,n44 

difference in the amount of work or energy to 
force a cubic foot of water into a boiler under 
pressure, whether it is done by the boiler 
through an injector, or by some outside power. 
Heat is a potential form of energy, and its con
servation in this case is of two methods of 
utilizing it. By the injector the boiler fur
nishes the total amount of heat energy to raise 
the cubic foot of water to the boiler tempera
ture, and has to expend exactly the same 
amount of energy to heat the cubic foot of cold 
wa ter pumped in by other means. The as
sertion that the air compressor uses no energy 
is an error; air pressure is potential energy 
in the tank, produced by the energy expended 
in the air compressor. 

(9314 ) W. J. S. asks: In G. E. Bon-

ney's "Induction Coils," on page 228, it says 
the secondary wire best adapted for this coil is 
No. 36 single silk-covered. Does this mean 
Birmingham wire gage or Brown & Sharpe'l 1 
ask you this to make sure that I will be right. 
A. BOnney's "Induction Coils" is an English 
book printed in London. There is no refer
ence to the B. & S. wire gage in it. All sizes 
are to be understood as those of the Birming-
ham wire gage. 

$1. S Clutch me('ballism, W. W. Sweetland .... .. 751,027 
______________________ Coat, C. AuHtel'll . . ...... .... ... .. ........ . 751,242 

This new volume of Capt. Weyer's is, if 
anything, better than the book which we had 
the pleasure of reviewing twelve months ago. 
How well it has answered the purpose for 
which it was prepared is shown by the fact 
that the Austrian marine almanac, at one 
time the only reference book in Germany which 
officers of the imperial navy had at their ('om
mand, has been completely displaced. Chief 
among the subjects that find a place in the 
book may be mentioned complete lists of the 
fighting ships of all nations, pictures of the 
various types of ships of all nations, compari
sons of fighting strengths, navy budgets, the 
shipbuilding programmes of most countries, na
val ordnance, organization of navies. Con
stant reference to last year's volume convinces 
us that Capt. Weyer's annual is in every way 
a most accurate reference volume. \Ve have 
no doubt that this year's work is no less pre· 
clse. 
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Montgomery & Co.'s Tool Catalogue 
which is thoroughly up-to·date. 704 pages and discount sheet. Sent by mail for 25 cents. 

!II0NTGOMER Y & CO., 
lOu Fulton St., New York City. 
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kindly give me formulas for the manufacture of lSee note at end of lis! about copies of tbese patents] 
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kindly indicating what you consider the most Abrading sheet holder, D. A. Swaggerty .. 751,117 
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W<llls, Oil and Gas Wells drilled 
by c<>ntract to any depth from50 
to 300J feet. We also manufactur� and furnish everything required to dL'i)] 8.nd com plete same. Portable Horse Power and Mounted Steam Drilling Machines for 100 to 1200 feet. 
Write us stating exactly wbat 
is required and send for illustrated catalogue. Address 
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largest railroads and United States Government. Pa�ented in United States, Canada ana 
Europe. Made in two sizes, for 36 and 42-inch tracings. Send for descriptive circular. 

WILLIAMS, BROWN & EARLE, Dept. L, 918 Chestnut St.,  Philadelphia. 

IF YOU SHOOT A RIf:LE: 
Pistol or Showwn, you'll make a BUn's 
Eye py sendinll three 2c. stamps for 
the Ideal Hand-book '''At'' 126 pages 
!!'ll,EE. 'l'he latest Encyclopedta of 
Arms, Powders, Shot and Bullets. Men
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The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland, O. 

OLDS Gas & Gasoline 
EN GI N E S'. ��������e i;��eeds�l est, guide to success. We have made Gas an d Gasoline Rn;:;mes for 23 and b!lSe Ol�r chim s Olds Engines on suIts. Stationary l<:ng-incfI 
3 to 50 H. P. Portable Engines B to 12 H. P. "\Vrite for full information and illustrated cab!ogue. 
Olds Uasoline J'�nltine 

Your Painting Bills Made Smaller 
is the title of a t8-pag-e book we wish to send free to every manufactnrer and 
property owner. It tells how to 

Save 75 Per Cent. of Your Painting Expense 
Our system is endorsed by thousands of the largest corporations in the wor�d. 

THE HOOK-HARDIE CO. � � 11-27 Hook Building, Hudson. Mich 

INDIAN MOTOCYCLE 

H END EE MFG. CO. 
;:et our 190-&: catalog. SPRINGFIELD, MASS. 

To Owners of Gasoline Engines ... Automobiles , Launch es, dc 

Th'Auto=Sparker 
does awal; entirely with all starting and 
!��. ��r�:It��� s���:t:� tenes. Can be attached to any engine now u sing batteries. Fully guarantetd; 
write for desc ril)tive catalog. 
MotSinger Device Mfg. Co., 

14 Main St., Pendleton, Ind, 

ROTARY PUMPS AND ENGINES, 
Their Origin and Development.-An im�ortant series of 
���e�l:i�!nfrdmhii�i��� r����;aP:d 

t 
wTt�O;r:lr ��� ings showing the construction of various forms of 

pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109,1110,1111. Price 10 cents 
each. j1�or sale by Munn & Co. and all newsdealers. CYPHERS 

INCUBATORS 
Endolsedby35 Government Experiment StationB. U �ed by more BucceBBfui poultrymen than aU otherB 
cOlnUned. Guaranteed to hatch more chickB than 
allY other make, or yourmoneyback. Catalog-free if .vou name thiB paper. AddresB nearest office. 
Cyphers Incubator eo., Buffalo, N. Y. 

Chicago, New York or Boston. 

• ngt 

200 Egg Incubator 
Ir-__ _ F_o_r ., I 2;.::·8 ..;;,.0 ___ -.1 

The simplest. most perfect incubator made in 
the world. This is a new one at a remarkably 
low price. It is an enlargement of the famous 

WOODEN HEN 
and made a 8 thorOUghlrh%°g1,��e'�

y lr�Br\;'itgg every fertile egg, and stand 
up to regular usage 
as well as the most 
c ostly. 

Write for free 
catalogue with 14 

colored views. 
GEO. H. STAHL, 

_""''""''''"'' Quincy, Ill. 

ROTH BROS. & 00. 
Manufacturers of 

DYNAMOS 
from 2t0300 Lights, 

M OT ORS 
from 1·32 to 20 H. P. 

Write for BulIetin No. 107. 
23 S. Clinton St. 

Chicago, Ill. 

ON THE 
Warren's Natural Asphalt Sand Surfaced Roofing 

ALL RIGHT 
and it wears better than 
it looks. Does not require 
painting. Arlyone can ap· 
ply it. Comes ready to 
lay in rolls of 10H sq. ft. 

Warren Chemical & Mfg. Co., 18 Battery PI., New York 

All ii, e al Drafting, 
Architecture, Mining, rIehllurgy, etc. Not only trade courses, but 

thorough preparation for all branches of engineering work, such as is given in the 
best technical schools. Instructors are all college graduates. Life scholarships on 
easy payments. Spare-time study alone required. Established 1893. A university 
on the correspondence plan; usual collegiate degrees conferred. Write to-day for 
illustrated booklet containing extracts from letters of students and graduates. See 
below what they say. 

D O U BLED HIS SALARY 
Iirom Anhurr A. Aust- Johnstown. Pa.-" Your course is doing a g-reat deal for me The theory Obtained 

from you, together with the practical experience gained , have enabled me to double my salary." 
Front E. G. Poss, Nashville. Tenn.-··I am at present employed as resident engineer. 1 must thank you 

for the thorough and efficient training you gave me," 
Frorn G. W. Herkart, East Orange, )1. Y.-" I am 80 well pleased with your treatIl'ent and instruction that 

if I can find time I will take a course in bigher mathematics also." 
NATIONAL COR.R.ESPONDENCE INSTITUTE 

66.73 Second Na.tlonal Ba.nk Building Wa..shlngten, D. C. 
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Duplicating machine, A. D. IClaber . • • • • • • •  750,863 
Dust guard, H. C. Lafferty . . • • • . . . . . . . . • • •  751,306 
Dust spraying machille, J. R. Haldeman . •  750,968 
Dyeing apparatus, game ball, A. L. Burt.. 751,145 
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Recklil1ghau�ell .... ........... 750,891, 750,892 
Electric arcs, 1l('anS for extinguishing, E. A"lztoIllobiles and rl'homson ............................... 7fll,02R 
ICIpctric !Jlanket, F. E. Singer ............. 751,35:1 'I Motor Cyc"es Electric hon:-;tprs, mNll1 S for controlling, E. :.L 
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Fllectric cut out, W. H. Vel'ner ............ 751:227' and Pneumatic Motors 
r']lpctric light fixture, .T . •  T. :.\Iilll't' . . . • . . • . • •  751,321 By GARDNER D. HISCOX, M. E. f����[��i� ;:l��rfo��h;;g�;X���;�g��' b�tt�;i'es: 

751,191 Large 800. 3161l.lustrations. Oloth. 460Pages 
M(,"iuIll & Crist . ........... . ....... . . .  750,876 Price $3.00 Eh'ctric switch, G. Monson . . . . . . . . . . . . . . . •  7Go,nn:; A practical 1.'reatise for Automobilists Manufac-Elpctric s\vitch, E. A. Lowp ............... 751 084 turers, Capitalists, Inventors, Promoters an'd everyone Electric switch, W. 11'. Irish ............... 751:174 interested in the development, care and use of the Electric vacuum discharge tube, :M. Krouch� Automobile. 1.'his work is written un a broad basis and l�Dll .................................. 7;)1,:;0-1 compr1ses in its scope a full description, with illu'stra-
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F.lt�vat()r bucket. W. G. Avery ............. 751,138 convenience of mankInd. This book IS up.to-date and 
Eilevator cam, W. Humphreys ............. 751,173 very. fuHy jlIustrate�. with various types of �orsele8s 
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GAS, GASOLINE AND 
OIL ENGINES 
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1,'prtilizer mixing apparatus, W. 1\1. Hale .. 751,393 Every .user of a gas eng-ine needs this book. Simple, 
Filter cleaner, C. D. Deshler ............... 751,061 nstruchve and rIg-ht up.to·date. The only complete 
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A Practical TreatIse Describin g  in Every Detail 

the Actual Building of a Gas Engine. 
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HousE" clf'anincr apparatus G. Clements and hygIene of (>ompressed aIr , Its hquefactIO n and pheno-
.T. M. H;stlel' .. ..... ' ........ .......... 751,380 men.a. �ncluding fo�ty tables or the physical proper�ies 

Hub and spf'ockf�t, split, R. S . Townsend .. 750,910 1 of aIr, I�S cOD?pressl.on, expanSIOn. and volumes reqUIred 
Hydrocarbon burner, W. TIl. Gibbs .. 750,962, 7�1,()G6 i ���:s��t�i: ;;g�s

l��51:g�kat�
d a  lIst of patents on com· 

Hydrocarbon Im�nf'r, A .. B. Blackburn ...... 701,24'9, 'l\he tables included cover most of the relations of our Ice c�E'am. packlllg cablllet, E. Hadley . . . • •  751,:6<;; I atmosphere and its contained moisture in its various IdpnhficatIO,n card, B. L. BE'hrelldt. ...... . . 751,t47 conditions from a vacuum to its highest pressure and 
i�cPu�C�to��gb��se�' & 

H
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e��r cft�xi�:!k b�ld�nal liquefaction and the pheno • 

Index and filing case, invoice, W. H. Bas- ! 'rhe tables a,'e fully explained and the formulas given 
singer ................................ 751,042 and worked out, 'Phe thermodynamic formulas for air 
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Ink well and pen wiper, combined, I. C. I can solye the problems in air c?mpr.esslO n,transJ?lission, 
Woodward ...................... . . . ... 750,9281 expanSIOn and the power requIred m.atmospherlCwork. 

Insulated wiring tack, D. G. Smart .. . . . . . .  751,354 I 
Insulating sleeve and making same, N. 

Marshall . .......... .. . . ... . . .. ... . . .. 750,R7:l I' 1903 EDITION Internal combustion or f'xplosive engine, I," • •  • A. Seitz . ... .... ... : .......... : ........ 750
. 
,HoI·I' All the World's Fighting Ships Jars, ptc., lId or covcrlllg for frUIt, H. A. -� 

l'Ol't('OliS . . . . . . . . . . . . . . . . . . . . . . . • . . . • . .  751,41() 
JewPl IllOlllltillg. A. \. Hoismaul'e . . . . . . • • . .  750,7H8 I By FRED T .  JANE 
.Join t. See Ankle joint. , Author of the Nqval War Game (Kriegspiel) 
����::���� ������k()
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d .  �e'���: 751,130 i Used as a text-book in European navies. The only 
allIe, V. ChartpfH'l' � .................... 750,810 a;bsolutely correct and complete work .of the kind pub-

.Juiccs, E'lpctrolytically purifying', Kollrppp lIsheu. . "j & Wohl .. ... . . ....... ......... ....... .  751,179 894 Pages. OverS,OOO nlustratwns. Oblo'llg Quarto. ()loth. 
Kiln, C. Schweizer ... .... ....... .. . . .. . ... 750,899 Price $i).OO, post free 
Kitchen table. N. J. Painter ..... . .. . .. . .. .  7[)1, 1v1 
Knife, J. C. & C.E. Bollinger .... . . ... . . . .  751,251 IF Full descriptive cVrculars of above books will be mail,d Knitting machine, B. T. Sh'ber .... ..... . .  � 751,213 free upon appliCatiOn. 
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MUNN &. CO • ., Labels to bottles, boxes, or other articlrs, 
machine or apparatus for affixing, Hig:-
l:iWl '" EdwoDdll . .. . , .................. 761,074 Publishers. 361 Broadway, New York. 
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Touring 
Cars 

are simple in construction, powerful in ope 
ratio n ;  they are built to run smoothly, to 
ride eaSIly. Bearings of minImum friction; 
extra heavy chains ; powerful brakes on 
ooth transmission and rear wheels ; latest 
tYJ;e cooling device ; throttle control. Model 
•• H " starts from seat. 

bi':�,
di��� �1';igt1�

e slg�I���at��t:���b)':ht�E'1i: 
neau, brass side lamps an� horn, $S50.0a 

�oa�f J��°iTa:8 lo°�q�ltg
a�t 

t������, ��a 
few equals at double the price. 

Rambler Cars are rna;:]e in six different 
models. $750.00 to $ 1 ,350.00. 

ShaH we mail  you our new catalog. illustrating each style and showing' Why you 
should buy a Ramb ler ? 
'1'1I0MAS B. JE�'FERY .� COMPANY 

Kenosha, \\fisconsin, Ua S. A. 
Chicago Branch, 304 ·Wabash Avenue 

Boston Branch. 145 Columbus Avenue 

four ·Cy(le Motor 
Single ana double cylinders. 

Siml?le and reliable. Best ma
terials and workmanship. Not 
how cheap but how good. 
They are moderate in price. 
Write us. Catalogue F fee. 
Grunt-Ferris Co., Troy, N, Y. 

ECLIPSE PocKet AMMETER 
for genel:J.1 battery testing. 0 to 15 amperes. 

Soft·Il'Dn-Solinoid type. '"Ready to use," With 
flexible cord attached and contact spur in case, which �:��::ct!:��\!�t���r::J ���� �:;:�d� �t�e�: 
corrosive metal. Size of watch and very light weig-ht, 
Pivots harden.m and polished. Well finishtXl through-
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in any�ld��dg:Ei��a
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: 
Co., 227 Main St., Springfield, �lass, Price $6. ott 

Scientific Americ&.fi 
Lamp and apparatus connected therewith , 

gas or vapor, M. V,OIl Recklinghausen . . 750,890 
Lamp chimney, W. J.  Gleason . . . . . . . . . . . . .  750,844 
Lamp collar, C. I? Bilisoly . . . . . . . . . . . . . . . .  751,24S 
Lump, ('ulored sign, W. Lytton . . . . . . . . . . . . 751,087 
IJump, electric arc, J. A. Rignol1 . . . . . . . . . . 750,894 
Lamp, electric arc, St�vens & I,'ish .. ...... 751,025 
Lamp, gas 01' vapor electric, H. N. Pott('r .. 750,SSH 
L:lJ!lP, heuting', C. rrhil'l'sch . . . . . . . . . . . . . . . . .  751,11 S  
Lamp, prismatic, F. J. Russ('ll. ............ 751,:WS 
Lamp shade llOlder, M, D, Gold . . . . . . . . . . .  750, UG;l 
Lamp sockc>.t, J. C. 'l'nut'Jlier ...... . . ...... 751,U29 
Lamps, systeJll of lighting by gas or vapor 

('�(:,ctric, H .  N. Potter . . . . . . . .  751,411 to 701 , 414 
Lasting machine, A. L. Winll . . . . . . . . . . . . .  7Gl, 12B 
Lathe tool holder, J.  Carr . . . . . . . . . . . . . . . . .  751 ,0[)4 
Lpaf turner, E. �'aylor .. ................... 751,21U 
Leather stitching machine roller guide, �T. 

Hug'hes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,�98 
Lonses or mirrors, distorting plane images 

by means of, �" ScheimpHug . . . . . . . . . . .  701 ,:347 
IJifting jack, L.  O.  Lander . . . . . . . . . . . . . . . . .  751,�lH) 
Lifting jack, Perkins & Patterson . . . . . . . . . .  751,:J;.)u 
Liquid fuel burner, D. H. Mosteller ......... 751,09:! 
Liquids by continuous decantation, appa-

ratus for removing. suspended matter 
from, �'. R. Wullaston ....... . ......... 751,038" 

Loader and trimmer, combined, Lamb & 
Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 750,8115 

Locomotive engine or motor vehicle safety 
applianc(-', W. N. Whitely . . . . . . . . . . . . .  751,234 

Logging device, G. Moore . . . . . . . . . . . . . . . . . .  751,322 
Loom for weaving bordered fabrics, CUll-

lilIe & Law . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,384 
Loom shuttle, self thrL'ading, W. C. �'rom-

bly . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lubncator, .J. N. Leach . . . . . . . . . . . . . . . . . . .  . 
M::lil box, II. G. LeffingwelL . . . . . . . . . . . . .  . 
Malt making machine, H. J. S llizen . . . . . . .  . 
Mangle, J. Zaliku\vski . . . . . . . . . . . . . . . . . . . . .  . 
Map. A. Van del' Urinten . . . . . . . . . . . . . . . . .  . 
Massaging impll-'ml'nt, J. B. Wantz . . . . . . . .  . 
M8 tch safe, M. R. Land . . . . . . . . . . . . . . . . . .  . 
Mattress, win', F. Caspary . . . . . . . . . . . . . . .  . 
Measure, tailor's, R. G. Horne . . . . . . . . . . . .  . 
Measuring heights uf individuals, device for, 

751,123 
751,1�6 
751,310 
751,02G 
750,93() 
751,226 
751,001 
751, :lfl8 
751,147 
750,975 

J. Mui !land . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750,870 
�leasl1ring instruull'nt, electrical, L. �" Roh-

inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,015 
Mpasnring watts in alternating current cit'-

cuits, C. A. Brown . . . . . . . . . . . . . . . . . . . .  750,939 
Mechanic:lI mOVl'l1lent, J. �'agliaferri . . . . . . .  751,218 
Mechanical movement, C. Dietz . . . . . . . . . . . . . 751,268 
Mechanical movement, Lindsay & Meinert . . 751,317 
Messages, apparatus for electrically trans-

mitting :lnd receiving, A. �" M. John-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Metal wheels, making, F. E. Canda . . . . . .  . 
Mirror, F. Jaeger . . . . . . . . . . . . . . . . . . 751 ,290, 
Miter box, M. L. Busbee . . . . . . . . . . . . . . . . .  . 
MolC1ing or briqueting, apparatus for pre-

751,294 
751,429 
751,291 
751,255 

��ri&g rf.uIA�r�\���e�.�t
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.
i��� . :��' . .  �' . .  �: 751,133 

Molding or briqueting, prpparing pulverulent 
materials for, E.  B. A. & R. A. Zwoyer 750,131 

Mort:;tr �old.ing and discharging device, ].1'. 
C. I, errlS ..... .......... . ............. 750,837 

Motors, feed controlling mechanism for hy-
drocarbon, Tuck & Wassmann . . . . . . . . .  . 

Mowf'l', 18 wn, O. R. Chaplin . . . . . . . . . . . . . .  . 
Mowing machine, E.  Chainey . . . . . . . . . . . . .  . 
Mowing machine, S. K. Dennis . . . . . . . . . . . .  . 
Mowing machine, �" S. Brown . . . . . . . . . . . . . . 
Mowing machine, A. M. �'-hreewits . . . . .  , . .  . 
Musical apparatus, pneumatically operated, 

750,912 
751,378 
750,808 
750,827 
750,942 
751,22:1 

E. S. Vutey . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,229 
Musical cane or sounding device, I. Eisen-

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Npcktie, C. Nollenberger . . . . . . . . . . .  751,�):H, 
Necktie band fastener, A. E.  G 1\f. Laeoin . 
Nipple shield, I,' . r. Prindle . . . . . . . . . . . . . .  . 
Nitrated carbohydratf', A. Hough . . . . . . . . .  . 
Nut lock, H. J. Berkley . . . . . . . . . . . . . . . . . .  . 
Nut shelling machine, C.  Carr . . . . . . . . . . . .  . 
Oar lock, A. D. Collins . . . . . . . . . . . . . . . . . . .  . 
Oil burner, Hess & Williams . . . . . . . . . . . . . .  . 
Oil condensing and bleaching apparatus, S .  

751,153 
751 332 
751;3 0 5  
751,415 
751 , 076 
750,796 
751,377 
750,812 
751,3115 

IJe\viak ............................... 751,187 
Oil switch, W. II. Cole ......... .... . . . . . . . 750,811 
Oiler, traveling, J. M. Gard ................ 75U,9(.)0 
Oiling device, loom, F. Farmer ............ 751, Ob:{ 
Oiling device, loom, J. S. Giles . . . .  751,067, 751,068 
Ore sampling machine, W. L. Raht ........ 751,�40 
Ore separator, electromagnetic, Oviatt & 

Dean ................................. 751,100 
Ores, treating refractory, E. H. Miller ..... 751,401 
Oven, reel, W .  W. Higgins . . . . . . . . . . . . . . . . 751,169 
Pad. See Apparel pad. 
Paper making machines, suction box cover 

for, �'. D.  McAnulty, et al. ........... 751,095 
Paper making or like machinery, rull for, 

R. Parker ............................. 750,887 
Paper or other fibrous material vessels, ma

chine for manufacturing, W .  M. Kin-

____ 22W2tZ22 _ _  

lAere /5 1\0 
Pro/t/h/t/ve Grade 

for tlte CADILLAC 

The Cadillac Automobile will go up any grade of any well-traveled 
road: without balk-most-time without change of gear. The 
Cadillac does more than overcome grades-it is a machine for all 
roads and all seasons. Mr. I. L. Atwood, an auto novice. drove a 
Cadillac containing three passengers from New York 
to Waterbury, Conn., 93 miles, at an average 
speed of .3 miles an hour without 
a stop. This is a 
typical 

performance
no accident, no repairs 

-but perfect satisfaction. No gas· 
kets to burn or blow out � new sparking de

vice endorsed by all gas-engine experts ; same copper 
water jacket as used in latest French machines ; speed range 

4 to 30 miles an hour ; only two places to oil-against 10 or more in 
others ', i nterchangeable bronze bearings ; mechanically operated valves. 

Model A, 1904, wi th the Detachable Tonneau seating fourfacing forward, $8503 With .. 
out tonneau, the smartest of Runabouts, $750. Our free illustrated booklet N gives 

address of agency nearest you where the Cadillac may be seen and tried. 

CADll.LAC AUTOMOBILE CO •• Detroit. Mich. 
Member Association of Licensed Automobile Manufacturers. 
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S T E V E N S  
means if you pOint the weapon right, you can 
not help hitting the mark ! That is wby 8portsa 
men and Marksmen in every section of "t-he 
globe shoot 

pap�l:r
�uip: . 

������ti'�g . �� �� . 'pe'u't' . il�t'�" . A'. 751,300 I Beddies . ...... ...................... .. 751,139 
Papra 
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: 751,185 I of Industry 

Stevens Arms 
::�: Rifles, Pistols, Shotgu ns 

Sold h yaH dealers. Bend for illustrated catalog. 

Se.nd for Our N e'W Ri.tte Puzzle. It is clever I and original, and will be matled upon receipt 
of two 2-cent stamps. 

__ _ 
J. !o!TEVENS AR1US & TOOL CO. 

925 Main Street 
Chicopee Falls, Mas!!. 

,Pasting mechanism, �'yberg & Prescot t .  .... 751,224 
Pen, fountain, W. H. Camfield ............. 751,256 
,Piano tremolo action, mechanical, A. Capra 750,946 
Pipe forcing jack, G. F. Freed ............. 750,959 
Pipe joint, D. P.  Fahrney, et a l .  .......... 751 ,27a 
Pipe wrench, E.  J. Bates . . . . .............. 750,795 
Pistol, magazine cap, G. J. Altermatt. .... 751,039 
PiRton, 1(. Mathews . . . . ...... . ........ . .... 750,875 
Piston, J.  Boop ........................... 751,252 
Planing machine, W. O. Vivarttas ......... 750, 917 
Planter and fertilizer distributer, combined, 

A. H .  Wells . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Planter marker lifter, corn, O. W. Jones . . .  . 
Plaster or the llke, retaining material for, 

Murphy & Camp . . . . . . . . . . . . . . . . . . . . .  . 
Illo\v, G. A. IJanc . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plow heel sweep, E.  L. Ansley . . . . . . . . . . .  . 
Post hole digger, H. G. Pine . . . . . . . . . . . . . .  . 
Powd f' r  can, l·j'. A. Fisher . . . . . . . . . . . . . . . . .  . 
Powdpl' charge, C. Davis . . . . . . . . . . . . . . . . . .  . 
Powder grain, C. Davis .................... 751,386 

TH'" OB"I!"R LATHES POWE'l' transmission mechanism, E. A .  Nel-
..E& .... I Pres�I�� b;l� ' 'a'ct��'ti�lg' '���h'u'�i��: . C������� 750,995 

For Turning Axe, Adze, Pick, & Dobynl' • . . . . . . . . . . • . . . . . . . . . . . . . . . .  751,2U3 
Sledge, IIatchet, Hammer. Auger, Printing beam registering device, C. A . 
. File, Knife -aItd Chisel Hanlilrs,  Heyer ............. . .... .............. 7fll,286' 
Whi ffletrees Yokes Spokes Porch Printing machine, stenCil, E. A. Cox ....... 750,81G 
Spindles, Stair B�lusters

' Tat,le Printing or other machine feed'ug, C. G. 
and Chair Legs and other irregular . 1�al'1'1s . . . . . . . . . .  ' . . . . . . . • . . . .  : . . . . . . . .  . 

k ' Pnntll1g' 11latN;, machme for makmg, J. S .  wor . I ])IlI1C:lll . • • . . . . • . . . . • • • • . • • • • • • • • • • . .  
W" Send for Oircular A. I Printing prl'ss, R.  Stern . . . . . . . . . . . . . . . . . .  . 

The Ober Mfg. Co., 1 0 Bel l St .. Chagrin Falls, 0., U.S.A. �:�:�g�� �����. ��l\�r;,om,
a8�t'E ' :':st�:��: : :  

ELECTRIC LAUNCH MOTOR. - THE i:���7.' b��W��. ���n��t���: . c.' 
. R�il; : : : : : : : : : 

750,,,31 
750,907 
151,331 
751.337 
750,920 
751,014 
750,846 
751,196 
751,049 
751,079 
750,�62 

design in this paper is for a motor of unusual f'impliciLY 
of construction, wbich can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawmg 18 incbes, and 
is capable of propelling s uch craft- at a speed of 7 Illiles 
per hour. lliustrated w ith 21 cuts. See �CI ENTIFIC 
AMEH.ICAN SUPPLEMENT, No. 1202. Price 10 nents by 
mail, from this office. and from un newsdealers. 

GAS ENGINE 
16NITERS 

Pump, centrifugal, T. R. Goth . . . . . . . . . . . . .  . 
Pump, rotar;\r, J. Nielsen . . . . . . . . . . . . . . . . . .  . 
Pumping apparatlls, well, B. L. Brinton . . .  . 
Punch, belt, A. A. Kraeuter . . . . . . . . . . . . . . .  . 
Puzzle' , H. Keelf'r . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rack. See Display rack. 
Rail bond swaging device, J. Baschen . . . . . .  751,245 
Rail bonds, manufacture of, G. A. Mead .... 751,320 
Railway crossing, F. W. Umbreit. . . . • . . . . . .  750,91J 
Railway rail, Schwartz & Neligh . . . . . . . . . .  751, 1 1 0  
Railway rail, T. Boylan . . . . . . . . . . . . . . . . . . . .  751,3'1.! 
Railway rail joint, "'''. R. Kanarr .......... 750,859 
Railway signal system, electric, Breese & 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway signaling device, J.  R. Marches-

LATEST TYPE. 
seault ....................... . . ....... 750,991 BEST MAnl= Railway, surface contact electric, J. H. 

For Marine, Automobile o r  Stationary 
Engines. Fully Guaranteed. 

Write for Circular. 
'l'he Carlisle .. to Finch (;0 • •  

�33 E. Clifton Ave.. Cincinnati. Ohio 

MARINE ENGINES 
1, 2, 3 and 4 

Cylinder 

Launches 
17 to 50 feet 

Send for 
new catalol'l 

1}2 to 40 H. P. 

GRAND RAPIDS GAS ENGINE & YACHT CO. Grand Rapid .. Mich. 

Guest . . ........................ . ...... 750,9613 
Rnilway switch, W. L. Williams . . . . . . . . . . .  750,925 
Rn ilway switch, W. H .  Braim .... . . . . . . . ... 751,254 
R3 ilway switch, �'. Eckard . . ............. . .  7[)1,3&7 
Railway switch mpchanism, H .  B. Nichols. 750,996 
Railwny tie plate, E. 11'1. Pierce ............. 751,201 
Railway wagon or truck, J. Shaw . . . . . . . . •  751,113 
Railways, automatic signaling system for 

C'lpctric, H .  B. SnelL ............. ..... 751,021 
Railways, m('ans for anchoring the combined 

third rail and traction rail of electric, 
J. H. Morgan .......................... 750,880 

Railways, third rail for electric, L. G. 
Johnstone . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 

Razor stropper, V. D. Swihart. . . . . . . • . . . . • •  
Rf'fif'ctor, light, H .  M. Daggett, Jr . . . . . . . .  . 
Rifle sight, J. T. Peddie . . . . . . . . . . . . . . . . . .  . 
Riveting tool, J. W. Nelson . . . . . . . • . .  , . . . . . 
Road bed cll'aner, pneumatic, E.  S. Hart . .  . 
Roasting furnace, A. B. Me1er • • • • • •  � • •  � • • •  

751,175 
751,422 
750,820 
751,200 
751,195 
750.852 
760,811 

© 1904 SCIENTIFIC AMERICAN, INC. 

F ive years ago we foresaw an enormous 
demand for a reliable motor car to sell at a 

price within the reach of the average income. 
We bnilt the 

OldstTIobile 
Price $650 

and it  is  now the Standard Runabout of t1](· 
world. To-day there �re over 20,000 01dsmobi1es in 

actual service. 
For full information regarding Otlr 

complete line, including the Oldsmo
bile Touring Runabout. $750, and 
Oldsmobile Li�ht Delivery Wagon, $850, see our nearestsellingagent, or 
write direct.. A captivating story. 
" GOLDEN GATE TO HELL GATE," 
sent free on request to Dept. 2I. 

Olds Motor Works, Detroit, U. S. A. 
Member of t,he Association of LicenEed 

A'Ittomobile Man1.lfncturers. 



Scientific American 

Is 20 Years' Experience 
Worth Anything ? 

It js a significant fact that the accumulated ex-

f���
e
�fh�!B

t
;�icW Ir

e
e
a
���f�d�iid

a!nsi�id::dfihC; 
world over-enters into the construction of 
The M O R G A N  & W R I G H T  CLINCHER 
The tire itself i s  r,he best criterion of our ability 
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Investigate It. Speclt"y It. In""il!lt Upon It. 
Our booklet "A Tire Triumph " treats of the merits of the tire 

in detail. Send postal request to 
MORGAN ®. WRIG HT 
22 May Street Chicago 

New York Dayton. O. SI. louis San Francisco 

Mitchell  
Light 

Car 

Two-cyJinder en!?ine, air-cooled, mounted i n  front, 
sliding-gear transmist'ion, three forward speeds and 
reverse aU on one lever with direct drive on nigh speed, 
automatic lubrication, seven actual horse power, quiet in operation. Write tor catalog. 

$ '700. 
MITCHELL MOT O R  C A R  CO • •  

Turner A ve., Racine, W i s  , 
!\Iakers f)f Motor Cars and Motorcycles. 

NOISELESS 

Bevel Pinions 
We can furnish our New Process 

Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
��w���

n
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horse 

THE NE W PROCESS RAWHIDE CO. 
Syracuse, N. Y. 

"A Message to Garcia" 
1S not " in i t  I J  as a business stimulator with our fa
mous little decorated tin reminders. called ut.i'l�t,WI 

We sell them at cost (IO cents) and pay Ii .• 1iI •• II.I.� •• II. 
postage because our advertisement is on the back. 

AMERICAN STOPPER CO. 
136 Water Street. Brooklyn, N. Y. 

Largest Makers of Tin Boxes Outside the Trust. 

"Economy in the Boiler Room" 
is a little booklet tbat telis how to save hundreds of 
dollars every year. It also tells of the Dean Boiler 
Tnbe Cleaner, 

the only device made which will remove all scale from 
your boiler tu bes. 

WM. B. PIERCE CO. 
319 Washington Street, Bu1falo. N. Y. 

Rolls, etc., adjustiug mechauism for, P. 
I(necht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Rotary motor, H. Van Beresteyn . . . . . . . . . .  . 
Running g('ar, H. S. Hodi!. . . . . . . . . . . . . . . . .  . 
Running gear, D. B. Van Dorn . . . . . . . . . . . . .  . 
Sad iron, W. I-Q. Hoyt . . . . . . . . . . . . . . . . . . . . .  . 
Sad iroll, sPIf heating, H. A. I'�eltus . . . . . . . .  . 
Saddle, pack, .T. T. Morgan . . . . . . . . . . . . . . .  . 
Safes, door for screw door, W. E. Arnold . .  . 
Safety lock for sacks, bags, etc., J. O. N. 

Lindholm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sand press, H. G. Voight . . . . . . . . . . . . . . . . . .  . 
S a s h  cord hold('l', W. Munro . . . . . . . . . . . . . . .  . 
Sash pull, window, H. E. Essig . . . . . . . . . . .  . 
Sash, wiudow, I-Q. Ohnstrand . . . . . . . . . . . . . . .  . 
Saw jointpr and raker gage combined, C. F. 

Frazei' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sawmill Sf't works iudicator, G. D. Palmer. 
Sawmill skidway, C. L. Trombley . . . . . . . . . .  . 
Sawing machiIw, .T. rI'. Davis . . . . . . . . . . . . . . .  . 
Scale, fluid Jwpssure vreighing, H. !i". Jones 

150,8G4 750,014 750,854 750,915 751,288 751,156 751,324 750,792 
751 313 750 ;918 751,096 750,956 750,999 
751,390 151,405 750,9]] 751,060 

75] ,295 to 750,297 
Scale, wpjghing, F. A. Selley . . . . . . . . . . . . . .  751,018 
Se-raper, land, C. K Repd . . . . . . . . . . . . . . . . . .  751,1()G 
Screen, U. S. Brig·gs . . . . . . . . . . . . . . . . . . . . . . . . 751,375 
Screens, tty outlet for, A. B. Bate.mau . . . . .  751,043 
Screw driver, J. P. A. Hanlon . . . . . . . . . . . . .  750,849 
Screw key, ratchet, C. Conta!. . . . . . . . . . . . . . 751,055 

Screw, steel, M. Carstens . . . . . . . . . . . . . . . . . . .  751,258 
Search light projectors, signal device for, R. 

H .  Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 751,013 751,057 751,069 Sewing mae-hine, Cooper & Schutz . . . 751,056, 
Sewing machine guide, G. Gioiosa . . . . . . . . .  . 
Sewing machine thread measuring mechan� 

ism, Corcoran & Dobyne . . . . . . . . . . . . . . . .  751,264 
Shade or curtain holder, Rust & Faulkner . . . 750,898 
Sharpener and can opener, -combined knife, 

A. M. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
S harpener, edge tool, W. Jacques . . . . . . . . . .  . 
Ship, propeller, C. J. H. I,'lindt . . . . . . . . . . . .  . 
Shoe fastening device, B. W. Hopper . . . . . .  . 
Shoe fastening means, Terry & Crothers . .  . 
Shoe polishing chair, J. C. Simering . . . . . . .  . 
Shoe shank stiffener, A. P. Grinnell . . . . . . .  . 
Shoe shining frame, H. J. Wichmau . . . . . . .  . 
Shoe uppers, etc., folding machiue for, C. S. 

Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sidewalk or other light, I,'. H. Works . . . . .  . 
Sifter for furnaces, etc., ash, G. W. Osgood 
Sign, window shade, R. G. Lake . . . . . . . . . . .  . 
Signaling apparatus, E. L. GraueL . . . . . . . .  . 
Signaling system, selective, G. Babcock . . .  . 
Skirt hanger, J. M. Triner . . . . . . . . . . . . . . . .  . 
Slate, artificial, J. T. South . . . . . . . . . . . . . .  . 
Smoke consumer, H. Raping . . . . . . . . . . . . . . .  . 
Smoke consumer, J. A. Crawford . . . . . . . . . . .  . 
Smoke, emptying rooms of, G. J" . Mahoney . .  
Snap hook, O. S .  Marold . . . . . . . . . . . . . . . . . . .  . 
Snow plow, S. D. Lamos . . . . . . . . . . .  7u1,182, 
Soap receptacle, M. E. I-Qd d y  . . . . . . . . . . . . . .  . 
Soap tray, G. C. Coon . . . . . . . . . . . . . . . . . . . . .  . 
Sole or heel protector, J. D. Kaestner . . . . .  . 
Speed mechanism, variable, I,'. V. Mathews. 
Speed regulator, E. Maurer . . . . . . . . . . . . . . . .  . 

�g�i���n, Se�Ck��g:y �oot· s�r����er . . . . . . . . .  . 
Stacker, hay, R. S.  Morse . . . . . . . . . . . . . . . .  . 
Stairway, E. Ohnstrand . . . . . . . . . . . . .  750,998, 
Stapljng machine, G. A. Ede . . . . . . . . . . . . . . .  . 
Sh'am generator, E. C. Villiers . . . . . . . . . . . .  . 
Steam generator, H. E. Penney . . . . . . . . . . .  . 
Steam motor� S. L. McAdams . . . . . . . . . . . . . .  . 
Steam trap, Ii'. 1,'. Brush . . . . . . . . . . . . . . . . . .  . 
Steam trap. J. H. Blessing . . . . . . . . . . . . . . . .  . 
Still, ammonia, R. J.  Cracknell . . . . . . . . . . .  . 
Stirrup, safety, H. H. Heermann . .  , . . . . . . .  . 
Stone, etc., apparatus for use in the manu-

751,001 751,077 75],158 
+gU�� [ 751,114  750,965 751,0;)0 
750.872 '1�::'O,G29 751,197 751,307 751,071 750,793 751,030 750 905 7;)0; 860 

I 751 OG9 750;869 751,090 75],183 750,833 i 750.815 1 750,979 750,H74 I 751,;319 751,266 ' 
750,882 751,098 ! 751.152 i 750,916 751,0()2 751.326 ' 751,144 I 751,2iJO 751,058 I 751,394 

facture of artificial, W. A. Darrow et al 750,949 f Rtone breaking or splitting machinp, 1,\ J. 
I H. Weiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Stool, milking, H. A. Sprague . . . . . . . . . . . . .  . 
Stove ash chute, Moorf' & Cope . . . . . . . . . . . .  . 
S tovf>pipe, S. T. Brannock . . . . . . . . . . . . . . . . .  . 
Support or shelf, vertjcally swinging, J. S .  

75] ,034 751 3"7 750',879 751,143 
Detrit:'k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750,820 

Surgical chair, A., P. Gould . . . . . . . . . . . . . . . . .  751,167 
Suspenders, H .  G. Macwilliam . . . . . . 750,989, 750.990 
Suspenders and stocking supporter, combi-

nation, J. E. & 1. O. Josrphi. . . . . . . . . .  750,978 
Suspenders, drawers supporting attachment 

for, F.  Ferguson . . . . . . . . . . . . . . . . . . . . . . .  751,064 
Switch for Sf'rics arc circuits, C. D. Haskins 750,971 
Switch stand, R. L. Brown . . . . . . . . . . .  , . . . .  750,800 
Switching apparatus, J. S. Goldberg . . . . . . .  750,846 i 
Syringe, vaginal, O. P. Moon . . . . . . . . . . . . . . 750,878 
Table, J. Herzog . . . . . . . . . . . . . . . . . . . . . . . . . . .  7!)1,285. 
Talking machine self adjusting arm, J. Jet-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,977 
T().gumentary tissues, device for treatinz, A. 

S. McCutchan . . . . . . . . . . . . . . . . . . . . . . . . . . 751,]94 
Telegraph apparatus, J. E. Carney . . . . . . . . .  750,807 
T().legraph instruments or the like, apparatus 

for p erforating tape for automatic, J. 
'j'ele;���b ' ����i���,' p'r'i�ti�g; . i' 'il: . Whit�: : �gU�� 
Telrgraph transmittprs, p erforator for auto-

matic, .J. Gf'll . . . . . . . . . . . . . . . . . . . . . . . . . 751,162 
Tblegraph transmittprs, perforator for use 

with automatic, J.  Gell . . . . . . . . . . . . . . . .  751,161 
Telegraphic pprforators and transmitters, 

feed wheel for automatjc, J. Gell . . . . . . 751,163 
Tplpphone apparatus, coin controlled, S. J. 

Larnpd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Telephone receiver, Sands & Cadden . . . . . .  . 
'Telephone switchboard plug ejpcting jack, 

R. G. I)unfef' . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tf'lephone transmitter, E. B. I,'ahnpstock . . .  . 
Telpphonic call instrumf'nt, J. D. Peachey . .  
Tf'lItale register, Pratt & Jj'iego . . . . . . . . . . .  . 
Tf'nnis pole brace or support, T. A. Buys . .  . 
Tent, R S. Gutsbal l .  . . . . . . . . . . . . . . . . . . .  . . 
Thf'rmostat, J. L. Ward . . . . . . . . . . . . . . . . . . .  . 
Thresher too thing, W. N. Rumely . . . . . . . . .  . 
Thrpsher, travellng, T. O. Helgerson . . . . . .  . 
Thrf'shing machine, B. R. Hoj sington . . . . . .  . 
'.fhrpshing machine, H. Hanson . . . . . . . . . . . .  . 
Threshing machine band cutter and fpeder, 

C.  Christiansen . . . . . . . . . . . . . . . . . . . . . . .  . 
'rhreshing machine concave, Shelton & Kirk. 
Threshjng machjne sieve, B. Whelan . . . . . . .  . 
Tie plate, B. Wolhaupter . . . . . . . . . . . . . . . . .  . 
fJ'ile, S. B. Flint . . . . . . . . . . . . .  ;' . . . . . . . . . . . . . 
Tilt" building, J. Schall . . . . . . . . . . . . . . . . . . . . 
Tiling, floor, W. J. Ellis . . . . . . . . . . . . . . . . .  . 
Til'P, H. G. Jj..,islre . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire valve, pneumatic, J. E. Keller, Jr . . . . .  . 
Tirps to vehicle wheels, device for attach-

ing rubber, L. Kilgallon . . . . . . . . . . . . . . . . 
Tobacco pipe, W. E. Dooley . . . . . . . . . . . . . . .  . 
Tongue, vehiclp, H. P. Baltzer . . . . . . . . . . . .  . 
Tool dressr-r, J. S. Brown . . . . . . . . . . . . . . . . . .  . 
Tool, motor operatpd hand, A. W. Clarke . .  . 
Tool supporting apparatus, impact, E. Gun-

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Towel holder, W. B. Parshall. . . . . . . . .  . . . . 
Towel machine, coin opera ted, C. O. McCas-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy, detonating, C. Backes . . . . . . . . . . . . . .  . 
Traction engine. F. L. Waterous . . . . . . . . . .  . 
Trenching machjne, H. J.  Bentson . . • . . . . . .  
Trimmers. See Wick trimmer. 
Trolley, J. T\.r-lly . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trolley harp or fork, Crockett & Johnson . .  . 
Troll('-y line reel, automatic, C. F. Davy . .  . 
Trousers stretching and pressing device, F. 

751,2�0 750,902. 751,005 751,129 751,275 751,346 750,954 750,83� 750,982 

j Str-vens . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  . Trowel handle, W. SmIth . . . . . . . . . . . . . . . . . . . 

Trade Marks. 
Designs, 

Copyrights. Etc. 
Anyone sending a sketch and de:-zcriotion may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica-
���iSi��!�tl6IdO�!������� f�:�g�t?;)���t��

e
t��

s 
Patellts ta,Ken through MUNN & Co. receive 

Special Notice, without charge, in the 

Scientif ic American 
A handsomely illustrated weekly. Largest eir
crllation of any scientific journal. 'rerms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO.3S 1 Broadway. New York 
Brll�Ql\ QmlXl � i' st. W WlhiD&tQll, D. O. 

Truck, hand, T. Burrows . . . . . . . . . . . . . . . . .  . 
TI'uC'k, motor, W. L. Austjn . . . . . . . . . . . . . . .  . 
']�ube making machiJlf'ry, V. Royle . . . . . . . .  . 
Tug and trace couneC'tor, harne, C. R. Rap� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tug, thill, S. H. Frost . . . . . . . . . . . . . . . . . . .  . 
l'uunpl bar, G. W. Jackson . . . . . . . . . . . . . . . .  . 
Tunnel construction, J. L. Holmr-s . . . . . . . . .  . 
Turbinp, (·ompound steam, T. G. E. Ljnd-

mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tu rbinE', steam, H. C. Schwarze . . . . . . . . . . . 751,2;)1) 
Turbine whpel, T. G. E. Lindmark . . . . . . . . . 751.H1fi 
rI'wine holder, R. A. Stppb . . . . . . . . . . . . . . . . .  751,214 
Type setting and castjng mflchjn().s, perforat� 

or mf'chanism for prr-paring the compos-
ing strip of, Stntchbul'Y & Gorick . . . . .  . 

Typpwritpr alignment and adjustment, J. 
Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Umbrella, J . . L Whittlpsey . . . . . . . . . . . . . . . .  . 
Upsetting machjne, R. G. Beker . . . . . . . . . . .  . 
Valve, .1. W. Nethery . . . . . . . . . . . . . . . . . . . . .  . 
Valve, N. Obolpnsku . . . . . . . . . . . . . . . . . . . . .  . 
Valvp, G. R. Wilehart. . . . . . . . . . . . . . . . . . . . .  . 
Valve gear, engine, P. F. C. Willcox . . . . . . .  . 
Valve gear, explosive engine, J. M. Johan-

BOtt. � � • • •• • •• • •••• • •  , • •  il � t ." t • , .. t , � , • • •  751,293 

THA T the clean, noiseless, odorless, easy riding, ever ready Pope
Waverley can be m aintained and operated at less cost, mil e for 
mile, than any other automobile of like capacity, no one who reads 

our new catalogue, just off the press, can possibly doubt. 
The Pope·Waverley works perfectly in any kind of weather-spring, 

summer, autumn, or winter. The Pope-Waverley motor is absolutely 
motor perfection. It is of the multipolar type, which, having a very 
high overload capacity, enables it to take grades that the ordinary run
about dare not venture. This motor is made by us exclusively, and 
especially for Pope-Waverley Electrics. Motors intended for general 
purposes, while often used in a utomob1le construction, are not efficient 
for self-propelled carriages. 

Before yon bny an antomobile of any kind get into correspondence 
with us. W-e believe we can demonstrate to your entire satisfac
tion that yon shonld prefer an Electric. of which the Pope- Waverley 
is the world's highest type. 

Pope Motor Car Co., 

5 2 0 0. A M O N T H  
One reliable man or woman in each county 
as manager, to exhibit. take orders and ap� 

¥g�n�o
a
o\��� ��r

d
H�:�t��'s W����f�oy�� 

vention. Automatically gen� 
erates fuel gas from kerosene 
oil. Miniature Gas Works. Ab
solutely safe. Enormous de� 
ma�d. Thousands sold weekly. 
Cheapest, cleanest, safest fuel. 
Customers d elighted. C ata_ 
logue FREE . Write today. 

6 World Bide., ()Jneinnati, O. 

Fastest, simplest, handiest, mO!tt pr&cticaland durable, low· 
priced calculating machine. Add�, Subtracts, Multipltes, LH. 
vides. Cannot make mistakes. Computes nine colUmns siln· 
ultaneously. Saves time. labor,brain,and wiJl lastalifetime· 

"One should be in every bUldnefis oftlce."-Joe Lee Jameson, 
State Revenue Agent, AU8tjn� Tezas. 

"it is worth Its weilfht in gold."-Chas. W. Thompson. Spec" 
, Aat. U. 8. Dept. of Lab(lr, BOHto� Mass. 

Price to.OO, prepaid In U.S. Booklet free. 
Co E. LOCKE M'F'(j CO., 25 

Waverley 
Dept., I ndiana polis, 

I 
I nd. 

1l1anntaclory Established 1 7 6 1 .  

LEAl) PENCILS, CoLORED PENCILS. SLATE 
PENCILtl, WRITING SLATES, INKS, Sl'ATIONERS 
RUBBER GOODS. RULERS. A RTIS TS' COJ�ORS. 

78 R eade Street, New York, N. Y. 
GRAND PRIZE, Highest Award, PARIS, 1 900. 

What Is Daus' Tip-Top ? 
Datts' " Tip·Top" is 

dev ice for a��tk�� 
. 'we ",111 

{:ap 1'111:;>. ""'U_'�"�I'U",", Oil ten ({O} 
>!iZ.oO ",." $5 

di8Count of' Net 
, per ('en4 or 

1'be Felix r'. DallS Duplicator Co., Daus Bldg., 111 John St, �ew lork 

The Embodiment of Grace and Elegance. 
From the perfected design down to the most minute detail of construction, luxury in tbe appointments bas been combined witb bigb speed and absolute safety in building 

Peerless �i:i�c: Touring Cars. 
$3.700 to $6,000 

The durabilit� and dependabi�'y of eacb Peerless Car is  guaranteed by the expert know_ 
ledge, mechanICal ,kin and Quality of materlal\:hat enter into it. Agenciesin principal cities. 

���n��::�:� :�;!�:r!e;::�
B
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The Peerless Motor Car Company, Cleveland, Ohio, U. S. A. 
Member Association J.icenBeii Automobile ManufacturerB. 
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Jump 
the 

Counter 
Don:t spen� �nyour lire in a poorly paid clerkship. 

We
.
t�alU ambItIous men or women, in spare time, for p�!ntlODs that pay well. Start to-day to rise. I.C.S. 

Textbooks make it easy for those already at work to 
LEARN BY MAIL 

Meehanleal, Eleetrleal and Civil Engineering: Me
ebantcml Drawing; Architecture ; Chemistry; Oroa .. 
!llenia.l Design; Book-keeping; Stenography; Teach
Ing; En�lIsh Branches; German; Spanish; French. 
'10 Courses. C!rcular free. When writing state sub.j ect that interests you. IDterolltlomd Correspondence 
Schools, Bo:s: 942, Scranton, Pa. 

Send for booklet, which explains why 

The S m ith P remier Typewriter Co. 
Executive Office 
287 Broadway, New York 

Factory 
Syracuse, N. Y. 

Branches in a l l  large cities 
--------

Valuable S(ientifi( Papers 
ON TIMELY TOPICS 

Price 1 0  cents each, by mail 

RADIUM A N D  T H E  RADIO.ACTIVE 
SUBSTANCES. No better or clearer 
scientific account has been published than 
that contained in SCIENTIFIC AMERICAN 

SU PPLEMENT 1429. The paper presents all 
that is at present known about radium and 
the radio�active substances. 

ELECTRONS AND THE ELECTRO. 
NIC THEORY are discussed hy SIR 
OI,IVER I,ODGE in SCIENTIFIC A M E R I C A N  

S U P P L E M P: N T S  1428. 1429. 1430. 1431. 
1432. 1433. 1434. 

THE PANAMA CANAL is described from 
the engineering �tandpoint in SCIENTIFIC 

AMERICAN SUPPLEMENT 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
S c r ENTIFIC A M E R I C A N  SUPPLEM ENTS 1425, 
142&. 1427. 138&. 1388. 1 3 89. 1383. 
1331. 1327. 1328. 1329. 1431. 

HOW TO CONSTRUCT AN EFFI. 
CIENT WIRELESS TELEG RAPH 
APPARATUS A T  SMALL COST is 
told in S ': I E N T I F I C  A M E R I C A N  SUPPLEMENT 

13&3. 

S U B M A RINE NAVIGATION. An ex
h austive review of the subject is published 
i n  SCIENTIFIC AMERICAN S U P P C.EMENTS 

1414. 141 5 .  1222. 1223. 

SELENIUM AND ITS REMARKABLE 
P ROPERTIES are fully described in 
SCIENTIFIC. A:\1ERICAN SUPPLEMBNT 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 
Aerodyn8mics, of a subject of value to all 
interested in airshi ps, SCIENTIFIC AMERICAN 

SUPPLEMENT; 94& and 947. 

LANGLEY'S AERODROME. Fully de· 
scribed and il lustrated in SCIEN rIFle AMERI

CAN SUPPLEMENTS 1404 and 140 5 .  

STEAM TURBINES. Their Construction, 
Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, 
1307. 1308. 1422. 1400. 1447. 1370. 
1372. The articles have all been prepared 
by experts in steam engineering. 

PORTLAND CEMENT MAKING is de
scribed in excellent articles contained in 
SCIENTIFIC A M E RICAN S U P P L EMENTS 1433 
14&5 . 14&&. 

AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictures and Descrip
tions of actually-built dirigible balloons and 
aeroplanes will be found in SCIENTIFIC 

AMER[CAN SUPPLEMENTS 1161. 1149. 1150. 
1151. 1404. 140 5. 1413. 145 5 .  

P rice 10 cents each, by mail 

MUNN ®. COMPANY 

361 Broadway New York 

Scientific American 147 
Valve, globe, F. D. Philip . • . • • • • • • • • • • • • • •  751,005 
Valve, rotary, R. Gillette . . . . . . • • • • • • • • • • • •  751,281 
Valve, steam engine, O.  W. young • • • • • • • • •  751,131 
Vphicle brakl',  J. FerreL . . . . . . . . . . • • • • • • • • •  751,274 
Vehicle motor ,vheel, J.  W - Walters . • • • • • •  7 5 1 , 23 1  
Vphicle runner, J. Faucher . . . . . . . . . . . . • . • . •  750,957 
Vehicle step, C .  E. Riggs . . . . . . . . . . . . . . . . . . 750,89;) 
Vehicle washl'r, overhf'ad, J. P. Baird . . • • •  750,93� 
Vending machine, W. Ii'orsythe ., . . . . . . . . . • • .  751,276 
Ventilator. Sel' Flue vf'ntilator. 
Vessel l'losure, F. C. B. Page . . . . . .  751,335, 751,404 
Voting m:u'hilH', S. Loe . . . . . . . . . . . . . . • . . . • .  750,987 
Wagon body, Bilby & Keffer . . • • . . . . . . . . . . .  751 ,045 
Washboard, W. H. Gladwill . . . . . . . . . . . . . . . . 751,282 

Washing machine, P.  Cunneen . . . . . . . . . . • . .  751 , 1 49 
Watchmaker'S tool, W. D. Smith . . . . . . . . . . . 751,439 
Water clospt, automatic marine, W. H. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 751,210 
Water closet bowl, A. Ek . . . . . . . . . . . . . . . . . .  7 5 1 , 270 
Watt'r dOSl'tS, etc . ,  vt'utilating dpvice for, 

A. Drouillard . . . . . . . . . . . . . . . . . . . . . . . . . .  750,952 
Watl'l' whppl sptting. A. Giesler . . . . . . . . . . .  750,843 
\Vattmeter, alternating current, C. A. 

Bro\vn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,938 
Weighing and packaging machine, W. H. 

lIoble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,830 
Weighing machine, G. Kley . . . . . . . . . . . . . . . . 751 ,;)01 
Well clrill, C. C. Fox . . . . . . . . . . . . . . . . . . . . . .  750,840 
Well drill jar, G. B. Patton . . . . . . . . . . . . . . . .  751,199 
Wells, ('levating liquids from, Moran & 

Mosel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,323 
Whc·el, W. A. Hoskins . . . . . . . . . . . . . . . . . . . .  751,075 
Whet'l rims, machine for making metallic, 

W. S .  Gorton . . . . . . . . . . . . . . . . . . . . . . . .  751,166 
Wick trimmer, J. F. Pl'l'snell. . . . . . . . . . . . . . .  751,339 
Wind instrument, C.  Wadsworth, Jr . . . . . . . . 750, 919 
Winding machine, yarn, H .  S. Golland . . . . . . 750,964 
VVindO\v, revolving metallic, L. · Christenson . 751,379 
Window sill protecting plate, W. A. Pratz. 751,008 
Wire articlp, Shrum & Hpndricks . . . . . . . . . . .  750,903 

��'�'�lCh�am�'ee 
R'Pi�e S\������h: " " " " " " ' " 751,!152 

Wrench, M. McKinley . . . . . . . . . . . . . . . . . . . . . 750,994 
VV·.'pnch, II. A. Ruggles . . . . . . . . . . . . . . . . . . . .  751,342 
Wrench, W. J. Ratcliff . . . . . . . . . . . . . . . . . . . .  751,416 
YOke, 1-1. L. AlL'xander . . . . . . . . . . . . . . . . . . . .  751, 125 
Yokp attachmf'nt, neck, W. II. Bayle�T . . . . . 751 ,044 
Yoke', ned;;:, I\:, Nilson . . . . . . . . . . . . . . . . . . . . . . 750,997 

DESIGNS. 

Bottl(" A. RlTstanoby . . . . . . . . . . . . . . .  , • • • • • . •  36,764 
Bl'l:C'kl't, II. B. RU,�l4'lps . . . . . . . . . . . . . . . . • . . . .  36,77') 
Buildinl4' bloek, artifit' ial, H. S. Palmel . . . . . .  :W,772 
Burial caslePl, J. )l axwell. . . . . . . . . . . . . . . . . . .  31),769 
Card or simil:ll' article, souvenir, If'. Huld . . . ;W,7()2 1 
('ash rel4'istL'r cabinet or casing, L. Jacohi . .  3H,707 
Cash rel4'ish�r cahinet or casing, E. Ringold . .  :W,7Ui5 
Chair, J. II. Kellogg . . . . . . . . . . . . . . . . . . . . . . . .  36,771 
Dish, covpr, R. L.  Johnson . . . . . . . . . . . . . . . . . . . 36,765 
Rul4', B. H. Bennett . . . . . . . . . . . . . . . . . .  ;)6,773, 30,774 
Rug, ii. Pet�wld . . . . . . . . . . . . . . . . . . . .  36,775 to 30,777 
S poon, souvenir. C.  J. Dale . . . . . . . . . . . . . . . . . . 36,7GJ 
Toy hank, L. W. Knighton . . . . . . . . . . . . . . . . . .  36,763 

IN VES TORS 
desiring t o  realize the Large Interest and Profits 
possible in legitimate Mining, Oil, Timber & Smel· 
ter Investments and Dividend-paying Industrial 
Stocks, listed and unlisted, should send for our 
Booklets, giving full information, mailed free. 

DOUGLAS, LACEY & CO. Bankers '& Brokers, 66 Broadway, New York 

The Only Real Typewriter 
at a Low Price. 

w�khf�, p��;ur�n�y p��ii��
i
d��€���::����h�; 

low-priced typewriter has the standard key
board. Examine the illustration. 

UN IVER;;AL KEYBOAIU) 
VISIBLE WRITING 

INTERCHANGEABLE TYPE 
ST]{ON G MANH' "U)ER 

BEAUTIFUL WORK C. O. D. for one week's tnal on receipt 
of $4.00 to cover exvressage. 

8end for BOOklet and Installment Plan. 
The Postal Typewriter Co., De"!. r 
Main Office, 45 Cliff 8t., New York 
Branch 115 Dearborn St., Chicago 

Ueltablc Agents Wanted 

A Southern Home 
I n a country free from excessive heat 
and cold. healthful and prosperous. 

LANDS at LOW PRICES 
W o r  printed matter, circulars, etc., 
giving full particulars, write 

M. V. ltICHAR DS, Land and I ndustrial A�ent. 
Sonthern Railway and Mobile & Ohio Railroad, 

Washington. D. C .. 

The Frankl in  Model Shop. 
ExperimentaJ work for inventors: any .. 

����l!�e ���t\:;��g�i.��t�;�t�;�o� 
colleges. Exbibition models. Introduc
tion samples of patented artic1eR. Spe
cial tools for making metal novelties. 
Inventions perfected. Dra,wings and de .. 
signs worked out, from inventors' ideas. 
Send for circular 9. 

P ARSEJ,L & WEED, 
129-131 West 31st Street, N e w  Y ork. 

Wanted 
Fifty men t o  act as a�ents. Must understand Cement", 
Concrete and Construction of Buildings. 

Address FLOYD PAl.MER, 
Vice-President! Harmon S. Palmer HoUow
Concrete Building Block Company. 

1450 Binney �treet, Washington, D. C. 

ELECTRICITY :��o��e ���r�: 'r�e�l�t 
Instrument, Electric Bell, Motor. 5 Books, 1 Dc. eaoh.. 
BUBIER P U B L I S H I N G  CO., Box S. LYNN, MASS. 

Export Trade 
How to Secu re and How to Hold It 

TRADE MARKS. 

1 ----- ----- ---- -.- . Valuable hints o n  how to secure Export 
Trade sent gratis on request. Address 

Bakillg powd('r, International Food Co . • • • • • •  
Boots and shops, h-'ather, Geo. E. Keith Co. 
Bottle corking machil.lps, II. Reisinger . . . . .  . 
Cameras and tripods, photographic, Anthony 

4 1 , 977 
41 ,()67 
41,999 

& Scovill Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 , UJ5 
Chepsp, fllncy full cream Canadian, A. Ii'. 

MacLaren Impl'rlal Chel'se Co . . . . . . . . . .  . 
Cigars, T. H. Hart & Co . . . . . . . . . . . . . . . . . .  . 
Cigars, R. B. Hl'rmanos . . . . . . . . . . . . . . . . . . . .  . 
Cleaning compounds for cleaning and scour-

4 1 , H76 
41 , 9lm 
41, 970 

ing, J. A. Buck . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 , 1)92 
C o a l  and coke, Smokt-:ll'ss ll'uel Co . . . . . . . . . . . . 42,00:� 
Coffl'es, A. Engplhard & Sons Co . . . . . . . . . . . .  41,972 
Confections, and chocolate and cocoa ill  all 

forms, W. B. Adams . . . . . . . . . . . . . . . . . . . .  41,£75 
Corsets, Birdsf'Y & Somers . . . . . . . . . . . . . . . . . . . 4 1 , 965 
Drugs and ch('micals, certain named, Brunner, 

Mond & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 , 982 

Ohio Blower Co . . . . . . . . . . . . . . . . . . . . . . . . .  42,001 I Dust collectors, exhaust fans, and 1J1o\H'rs, 

FIC\ur, wheat, Tacoma Grain Co . . . . . . . . . . . .  4 1 , 978 
Germicidps and antisl'ptics, Frederick Stearns 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,981 
Golf halls, I .  B.  Kleinert Rubber Co . . . . . . . . •  41,996 
Hemostutic, astringent, and cardiac stimu-

lants, Frederick StL'arns & Co . . . . . . . . . . .  41,980 
Lamp chimneys, lantern globes, and reflectors, 

glass, Gill Brothers Co . . . . . . . . . . . . . . . . . .  41 ,997 
Leather, glazed or otherwise finished kid, 

Amprican Lpather Co . . . . . . . . . . . . . . . . . . . .  4 1 ,968 
Medicine, hlood, g. E. Rice . . . . . . . . . . . . . . . . . .  4 1 , 983 
Nutritivt' compound for invalids, F. W. R. 

IiJsl'hmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ointmt'llt, .T. E. Allison . . . . . . . . . . . . . . . . . . . . .  . 
Ointment, �L'hompson Medical Co . . . . . . . . . . . .  . 
Perfumes, Se-l wyn Importing and Trading Co. 

41,979 
41,986 
41,987 

41 ,988, 41,989 1 
Photograp�ic developing, tonil�g, �and fixing 

matel'lals, Anthony & SCOVIll Co . . . . . . . . .  41,994 
Plaster compound, PiOIll'er Chemical Co . . . . • 4 1 , 985 
Pumping machinery, parts, and attachments, 

Dplln Brothl'rs Stpam Pump Works . . . •  42,000 
Remedil's, poultry, E. U. Williams . . . . . . . . . . .  41,984 
Rubher hl'l'ls a n d  soles for hoots and shoes, 

I<'ost('r Ruhher Co . . . . . . . . . . . . . . . . . . . . . . .  41 ,966 
Soap, scouring, F. C. Bargar . . . . . . . . . . . . . . . . 4 1 , 99 1  
Soaps, l{.aymond Chl'mical Co . . . . . . . . . . . . . . . .  41,990 
Stl'l'l in bars and sheets, Hammachl'r, Delius 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tt'a, T. M�lrtindalp & Co . . . . . . . . . . . . . . . . . . . .  . 
Tea, Li verpool China & India Tea Co . . . . . .  . 
Typewriting machines, L. C. Smith & Bros. 

42,002 
4 1 ,973 
41 ,974 

'l'nJl'writer Co. . . . . . . . . . . . . . . . . . . . . . . . .  41,998 
Whisky, ,J, H. Brown . . . . . . . . . . . . . . . . . . . . . . . . 41,971 
Wood dust and a ct'menting element, com

position of, H .  Gallinowsky • • • • • . • • • • • . •  41, 993 

LABELS 

"Cuhan's Favorite , "  for cigars, La Hilda Ci-
gar I\'actory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lO,71G 

"Dr. Conra d ' s  Femalinl' , "  for medicine, C.  
COllrad . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,70n 

"Dr. Sherman ' s  Hog Cholera Preven tive , "  for 
hog cholera preventives, Badger Chpmi-
cal Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,712 

"Fox�r Tom , "  f o r  cigars, W. II.  Bohhitt . . . . . 10,716 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of llOvolt 
electric circuitR for smaJI furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de
tailed working drawings on a large scal e, and the fur
na0e can be m n d e  by any amateur who is versed in the 
use of tools. rrbis a.rticle is contained in SCIENTIFIC 
��E�\�Ab� �����MC���Hr�r!a��;y, :�e

y��c�y;;: 
or by any bookseller or newsdealer 

SEA LS, BOT TLE�, 

PACKAGES, 

CAR DOORS 

Send for a 
sample ot 
the great 
Twentieth 
Century 

SIGNATURE SEAL 
THk�:.

ea�� as�;r�r&a���U;r �,
e

p��;��� e���
a
o�

a
t
b
d� 

wire through the eye of the block. turn k€'y untiJ it 
breaks off. Signatures may be written permanently 
with a pencil on one side of the block. SIg-natures 
may also be starn ped or printed on the block. The 
stub of the key may be used to keep " tab " on the 
seals used! so that a count is easi1y kept by tbe 
sender. No tools necessary. 

lVrite to-day jor LiteratUre. 

D. K. HIETT, 185 Dearborn St., CHICAGO. ILL. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This " built-up " laboratory 
����� �i� ;o�it:g����o�e J1��ngai�gc:i���ubn

e �t!�: 
by any amateur skilled in the use of tools, alld it wiIJ 
work as well as a $125 balance. The article is accom· 
panied by d etailed working drawings showing various 
stages of the work. This article is contained in SCIEN
TIlHC AMl£RI CAN SUPPLEMl£NT, No. 1 1 84. Price 10 

�e
o�� Cify�r

o��y 
blo:�t��r �r ��w�a�a�:r�adWay, New 

E X PORT EX PERT 
Box 773. New York 

D ies, Tools and �pecial lHachines. Models 
and Experimental Work. General .Machine \Vork. 
PH. J. BENDER & SONS, Inc., 87 � rankfofl �t..,New York 

ill Ollel :Uacll inery Rnd Experi mental Work. 
W. H. C H.AWll'ORD, 194 Broadway, .8ew York City. 

SPECIAL -MANUFACTURING . 
DIES AND STAMPINGS TO ORDER. 

SPEC
'

L MACHINERY·MODELS·EXPERIMENTAL WGRK 
D R O P  fORGING D I E S  AND OROP FORGINGS. 

HARDWA R E  SPECIALTIES ETC MANF'o .TO ORDER.SEND SAMPLES 
OR DRAWINGS FOR ESTIMATES. WR I T E  FDII DUR,BQOKLET. THE G LOBE MACHINE 8: STAMPING CO. 9 70 HAMILT O N  S T., C LEVELA N D , O H J O . 

FINE CONTRACT WORK 
in  wood and metal, and press work. Our optical work 
gives us unexcelled facilities for handling th e bighest 
grade of fine work in our Contract Department·. 

Correspondence solicited. 
G U NDLACH·MAN HATTAN OPT. CO., Rochester, N. Y. 

SPECI AL MACH INERY  IOIll�r'!�i��1'a' ���:� 
CostHo Machine Works, 60 Centre 8t., New York. 

M. GRADSTONE ®. COMPANY 
Manufacturers' 
Export .Hgents 

2-4 Stone Street NeW' YorK 
We offer every facility for the propel 
f3!�O�f��tg��f tome[��an R��;f�riet?r:cre� 

CA'l'ALOGUE" W ANTEU 

CORRESPONDENCE INVITFJ) 

Exper imenta l & M ode l  Work 
Cir. & ad'l'ice jree. Wm. Gardam & Son.45,·51 Rose St .,N . Y. 

MODELS & EX P E R I M E N T A L  W OR K .  
[nventions develuped. Special Machinery. 

E. V. BAILLARD , f ox Bldg . . Fra n k l i n  Square. New York. 

WA NTE  D-'Y.N\:i�d�l�l'l>lat������
t
�r����;"':�:

o N O V E LTIES & PATENTED ARTICLES 
X_� TIOX A L  SHEET lUETAL CO., Peru, II I. Manufactured by Contract. Punching flies. Special Ma· 

cb inery. FJ. KonigsJow & Bro .• lSI �eneca Rt. C leveland,O. 
� ftE S CH' E. R, DTL.E;: S TA M P  C O .  � STEEL ,StAM,�S, ' L £.Tj!:l;:.RS 1&; f I G U R E S. 

, I B R I I:h .. E. R O K'f CONN.  " High Lift' , "  for beer, I;'red �1ill('r Brew-

I "No��;ll
CS�ot ';" f��' ���t ' de�t��y��� ' 'B�dge�' 10, 7 1 9  ll'I A�ON 'S Pat. :Friction Pulleys and Clu tches 

C!wmical Co . . . . . . . . . . . . . . . . . . . 
' . . . . . . . . . 10, 7] 1 Start�ng Machiner:y: witbout shOCk. and c0nnecting tine 

n �!���C�!IOg�l!£��!;a��:, 
25c. Parlor Tricks CataloJ{ue, free. 
M A R'l'[NKA & CO., Mfrs., 4!Jo Sixth Ave., New Vork. 

"Old Cumhl'rland , "  for whisky, J. M. Collins .  10,718 shafting. Most t:,ehahle.and durable. Itla.son' s � ew 
"PhilUps' Scalp Lotion " for scalp lotion Pat. Whlp-H O]st etlectJve and SImple. 

-- ---�----

rl .... r .;J ... ....., ...... :; .. ' • .,'S .. 3,.....:I"I"'irl*:r:I"'· Corliss Engines Brewers' I..1..!l.!I and tsottlers Machinery. 1'HE ' VI L1'ER 
M � G. CO., 89U Clmton St., MilwaUkee. Wis. Phillips M,'dical Co : . . . . . . . . . . . . . . . . . . .  : 1 0,710 Manfd. by V,OL� E Y W. MASON & CO., Inc. 

" Royal Bf>nJ;�al Stove Polish , "  for stove pol- 1 rOYldence, R. J., U. �. A. 

ish, I;'aulhaher ('h('mical Co . . . . . . . . . . . . . 10,713 
"Trihe of the Mac-O-Chee , "  for cigars, La 

Hilda Cigar Factory . . . . . . . . . . . . . . . . . . .  10,714 
"Trust II'ightprs, " for cigars, cigarettes, a n d  

tohacro, 1.  Lahar . . . . . . . . . . . . . . . . . . . . . .  10,717 
"Waglwr's Carhonatpd C.  P.  Sodium Phos

phatE' , "  fo\' a rtificial minpral watl" ', W. 
T. Wagner's Sons . . . . . . . . . . . . . . . . .  10,720, 10,721 

PRINTS 

" .\.pparpl for 1904," for apparel, W. C. Both . . . .  890 
"For Goodnf'ss Sakt'," for flour, Washburn, 

Croshy Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 
"So Douht About It , "  for flour, Washburn, 

Croshy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893 
" Smokf'less Powders, "  for smokeless powder, 

Laflin & Rand Powdpr ('0 . . . . . . . . . . . . . . . . . . .  889 
" Tht'rp Arp Othe-r Kinds," for flour, Washburn, 

Croshy Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8U2 

A printed copy of the specification and drawing' 
of any patent in the foregOing- lisi, or any patent 
in prillt issued since 1 863, "'ill be furnishpd from 
this office for 10 cents, provided tllE' name and 
numher of thE? patpnt dpsirE-'d and the datr be 
g-iven. Address MUnn & Co., 361 Broadway, New 
York. 

Canadian patents may now hp obtainf'd by the in
vPDtors ff)r any of the inventions name-d in tbf-' forf'
going list. For terms and further particul:lTs 

I address MUDD & Co., 361 Broadway. New 'i'1'trk. 

. E�ch one of the above three lines of figures spells the 'llame of a great CIty In the L' nlted States. 
ThIS IS

, 
a brand new puzzle and can be solved with a little study, as follows: There are twenty-sIx letters In the alphabet, and we have used figures in spelling the cities lnstf"ad nf letters. Letter A I number I,  H nllmber 2, C nllmher 3, etc .• t h roughout the entire Cllphabet. IF YOU CAN SPELL 

OUT THESE THREE CITIES YOU MAY SHARE IN THE DISTRIBUTION 
OF $1,000 WHICH WE ARE GIVING AWAY for doing" 11 little work for us. This 
you can do m Ies<.; than one hour of your time. Tnis and other most lioeral offers are made to introduce 
one of the very best New York m <li!::l.zme<.; mto every home in the Umted States and Canada. WE 
DO NOT WANT ONE CENT OF YOUR �IONEY. When you have made out the 
names ot t h e<;e t h ree Clt�t'<;. w r t t f"  t h e �J)ll1jnly on a postai Cill-d and �end it to us, and you will hear 
from us promotl" BY RETURN MAIL. It rnav ll1h· ::In entlTe evenin� to solve t h e t h ree 
names, but STICK TO IT AND TRY TO GET YOUR SHARf� OF THE $1.000. 
A copy of t h IS hI�h-cl"<s MONTHLY MAGAZINE 'VILL BE SENT FREE to every. 
one an<;w('rmg thlS ail"eTl 1<;pmt'1lt. 1 10 not debv. Send " onr rl.ns�n·r in immf'diate1r. Arldl"l"s� 
ROBINSON PUBLISHING CO., 24 North William Street, New YOl'k Cit" . 
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