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"Star" Poot .... 
Power Screw Cutting 

Lathes 

to register reciprocating 
movements or revolu
tions. Cut full size. 

Booklet Free 
VEEDER MFG. CO. 

HartCord. Conn. 

����!r::8. og=��:, 
ana Jiline OastiJnqs. 

TAKE THE NICKEL P LATE ROAD FOR 
THE ST. LO lliS FAIR. 

'l�&W;::e �
t
::r:�� :fa��� uF�rff'�������· o:���ft� 

cation to local Agent�. or R. E. Payne, General Allent, 291 Main At., Bu1falo, N. Y ., or A. W, EccLestone, D.P.A., 
385 Broadway, New York. 

Marine Motors 
If you want a Gasoline 

Motor, with all the "ood 
pOInts and nODe of 

toe bad, buy a 
" R E L I A B L E "  

Eitber jump or make 
and break Spark. 

Boston l aso l i n e E n g ine  Co 
l34. Broad St., BO'3ton, Mass. 

HIGHEST GRADE GRE Y  IRON C ASTI N GS 
For Gasoline Engines and Cylinders 

All kinds of Automobile Ca,tlngs. 
FRONTIER I R O N  WORKS, 2 A u b u rn Ave. ,  Buffalo .  N. Y. 

BABBITT METAL8. -8IX IMPORTANT 
formulas. SCIENTIFIC A M E R ICAN SUPPLEMENT 1 1  'J3. 
Price 10 cents. For sale by Munn & Co, and all news_ 
dealers. Send for catalo"ue. 

A G O O D  I N V E ST M E N T 
For $1.'-1» we will send by expres. (not prepaid) , 

complete N. D. Outfit with tull instruc-
tion. for L�arnmg 'l)J-Idif!lf;tl� A fascinating study 

that will enable you 
to earn good wages. 8end 25 cents for uni

versal dating stamp. 
by mail, postpaid. 
Send for our catalog. 

Established 1879. 
20 Park Place New York 

T H E  M I ETZ & W E ISS KE .... O£.ENE SizeS from aG «7 
1 to 60 H. P. and GAS ENGINE 

burns K EROSEN E chpaper and 
:�;le��ia��hN'o el��!i�lb

t
!� 

tery or flame used. Perfect regula-
����m�ei�;

d
e��t�:�efj�htf:;,P�h��O 

m� stOrt'l.g� batteries, pumpmg Bnd 
all pO"'A: PMf����: 

128-138 MOTT ST., . NEW YORK. 
ADOPTED BY 

U. S. GOVERNMENT. 

t����a��: s�,�:'�!�:i:I������� 
Gold Medal. Pan ·American F..x· 

pOSItion, I901 . Gold Medal. Charleston, S. C., Exposition, 1902. 

~ 
Squabs Pay Ii::-: 
Easier, need attention only part of I time

i 
brin

! 
big prices. Raised in one 

?i:��rs, w�
t
����

ve
S:::� fg�IWR�i! 

BOOKJ.,ET and learn this immensely 
rich home industry. 

PLYMOUTH ROCK SQUAB Co., 289 A t1antic Ave. , Boston, Mass. 

Complete Electric Lighting Plant 
Price, 'S4. 00 Dynamo only, for eight 16.o.p. 

lamps, $26.00 ; lamps, wire, 
fixtures, etc., $8.00 ; just suit. 
able for residences. smidt fac-
�����'l:;!c:���a�\�'ed !ut�:.i� 
wind for any special purpose to order, usually without extra 
cost. Send for Bulletm No. 3-
The Elbridge Electrical 

Mfg. Co . . Water Street, 
Elijridge, N. y. , U. s. A. 

Patents , Trade Marks, 
CO PY R I G H TS,. etc •• • 

Address MUNN a co., �¥f�=t.. 
OftIce of the SCIENTIFIC AM ERIC.AN 881 Broadway, New York. 
Branch OfBc. .  621> F St., Waohlnctou, D. C. 

H�nd-book Sent Free Qn Appiication. 

NO SOONER MADE THAN STANDARD. 

WITH TmS ROTARY MEASURE 
You do not have to 1lllht your way Incb. 
by-inch. It rolls easily and measures 
��fs��e gf&�

S
dT?��r���������d

i
�:��reg� 

wOfk h TO THE DIAMETER OF A HAIR . "  
No 10unflA in its gait and never falters 
as it rol ls  over walks, walls. and- intri
cate places. Get our Circulaf. 
STECKENREITER MFG. CO. 
1»38 W. ii8th !Street. New York 

WE.L·L DRILLING 
Machines 

Over 70 sizes and styLes, for drilling either deep or 
shallow wells In any kind of soil or rock. Mounted 
on wheels Of on sills. With engines or norse powers. 
Strong, simple and durable. Any mechaniC can 
operate them easi ly. Bend t'�r catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

Scientific American. JUNE 25, I9�. 
Cotton chopper and cultivator, G. Harwell • •  762,714 
Cotton picking finger, J. F. Appleby . . . . . . . .  762,606 
Cotton stalk pulling machine, W. Swenson 762,771 
Crushing and grinding m!1l, J. M. Dyer . . . .  762,580 
Cultivating means, J. W. W!1lett . . . . . . . . . . 762,567 
Cultlvator, H. P. Deuscher . . . . . . . . . . . . . . . . 762,392 
Cultivator, B. P. CollIer • • •  ' • . . • • • • • • • • • • • •  762,804 
Curtain fixture, G. H. Forsyth • • • • • • • • • • • •  762,391 
Curtain fixture, O. Malmquist. . . . . . . . . . . . . .  762,733 
Curtain pole, J. H. Seegers . . . . . . . . . . . . . . . .  762,350 
Curtalu pole, F. Schaffer . . . . . . . . . . . . . . . . . .  762,659 
Cutting machine knife blade attachment, W. 

H. Hobsou . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,717 
Cutting or perforating machine, J. E. Watt 762,507 
Damper and smoke pipe section, check, A. 

Lynch • • • • • . .  . .  . .  . .  . .  . . .  . • • . .  . .  . .  • . . . . 762,542 
Decorticator, F. Holtzhausen • • • • . . . • • • • •  ' 0  762,586 
Die stock ratchet mechanism, L. �'. Hart • •  762,630 
Disease, appliance for treatment of, E. A. 

Learman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,643 
Distillation of wood, destructive, G. O. Gil-

mer • • • • • . . .  • . .  • . • • . .  . . • . . .  . . .  . . .  • • • • •  762,303 
Dividers and calipers, combination, P. S. 

Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  762,553 
Door opener, . T. E. Lee . . . . . . . . . . . . . . . . .. . .  762,729 
Door opener, trap, C. H. Moos . . . . . . . • . • • • • •  7"62,741 
Door opening apparatus, H. S. Stewart . . . . . . 762,770 
Door, revolving, Sutton & Rennie . . . . . • • • • •  762,362 
Door, warehouse, W. A. Cross . . . . . . . • • • • • • •  762,389 
Draft equalizer, J. Duperron . . . . . . . . . . . • • • • •  762,694 
Draft rigging, friction, F. B. Townsend • • • •  762,505 
Dr!l1. See Coal drill. Grain drill. 
Drill press, J: C. Mullinnix . . . . . . . . . . . . . . . .  762,647 
Eggs, preserving, W. H. Strickler . . . . . . . .  762,562 
Electric conductors, safety apparatus for 

use with overhead, H. �'. HilI . . . . . . . . . .  762,410 
Electric light, portable, C. Hubert . . . . . . . . . 762,720 
Electric machines, means for regulating dy. 

namo, C. R. McKay . . . . . . . . . . . . . . . . . . . .  762,744 
Electric meter, W. Stanley . . . . . . . . . . . . . . . . 762,358 
Electric motor, G. C. Hall . . . . . . . . . . . . . .  762,709 
E'lectric plug or socket extenSion, W. H. 

Kelsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,535 
Electric Signal, W. D. Marks . . • • . . . . . . . • . .  762,331 
Electrical accumulator, A. J.  B. M. Colletas 762,803 
Electrical battery. J. R. Lord . . . . . . . . . . . . . .  762.425 
Electrical battery, J. E. Haschke . . . . . . . . . .  762, 715 
Electromagnetic Signal, McBerty & Love-

ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,430 
Elevator door lock. F. W. Tobey • . • • • • • • . • 762,455 
ElevatoI.t driving gearing, E. M. Fraser • • 762,698 
Elevator safety appliance, A. Froussard • •  762,398 
E'levator safety device. U. S. Alz . . . . . . . . . .  762,267 
Elevator safety device, P. Bending . . • • . . . .  762,612 
Enameling steelware, H. C. Milligan . • . . • • 762,547 
Eud gate fastener, A. Abraham . . . . . . . • . .  762,265 
Engine, C. W. Benn . . . . . . . . . . . . . . . . . . . . . .  762,572 
Engines, electrical sparking igniter for ex-

plOSive, A. J. Bradley . . • • . . • • . . . . . . . .  762,574 
Engines, safety spark shifting device for ex-

plOSive, R. B. Hain . . . . . . . . . . . . . . . . . . . .  762,708 
Eraser, H. B. Tooker . . . . . . . . . . . . . . . . . . . . . . 762,852 
Excavating machine, J.  L. Scanlan . . • . • • . •  762,352 
Explosive and making same, E. Steele • • • • • •  762,447 
Explosive compound, W. M. Spore . • . • . . • •  762,446 
Extension bracket, D. M. Lewis . • . . • . •  , • •  762,040 
Eye, artificial, V. Fukala . . . . . . . . . . . . . . . . . .  762,298 
Fabrics foom cork and textile fabrics, 

manufacture- of compound, Philipps & de 
Troussures . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762, 492 

Fan, centrifugal, S. C. Davidson . . . . . . . . . •  762,470 
Fastener, E. �'. Priddat. . . . . . . . . . . . . . . . . . . •  762,599 
Fastener, sew on snap, T. R. Hyde, Jr . . . . .  762.478 
Faucet, bottling, Metcalfe & Bell . . . . . . . •  762,485 
Fence clamp, wire, J. C. Hollingsworth . . . .  762, 411 
Fence post driving machine, W. H. Comp-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,385 
Fence post, portable metallic, E. May • • . .  762,645 
.lI"iber material to magazine rolls, rolling up 

small strips of short, R. Kron . • . • . . • • . •  762,641 
Fibers, solution for treatidg textile, G. R. 

de Montlord . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,834 
File, book, H. McCormick . . . . . . . . . . . . . . . . . .  762,836 
Fire alarm system, telephone, W. L. Denio 762,391 
Fire extinguisher, chemical, W. S. Strow .. 

ger . . . . . . . . . . . . . . . . . . . . . . . . . . .  • • • • • . . .  762,502 
Fire extinguisher, hand, H. L. Burt . . • • • • . •  762,382 
Fire lighter, time, E. M. G. Coleman • • • • . •  762,688 
Firearm attachment, R. M. G. · Phillips • . • • 762,862 
Fireproof construction, G. Dowman . . . . . • . •  762,472 
�"in'proof floor and ceiling construction, T. 

O 'Shea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,552 
Fluid pressure motor, F. Fink . . . . . . . . . . . . . .  762,627 
�'luid pressure regulator, J. W. Scott . . . . . .  7e:l,767 
Fluids in drops, appliance for delivering, 

H. Kelsey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,316 
Flush tank, W. A. & J. B. Henn . . . . . . . . . . . .  762,405 
Flushing apparatus, J. A. Vogel . • • • . . . . . . . .  762,853 
}!"ly paper apparatus, sticky, Nostrand & 

Corbett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,839 
Folding box, A. L. Reynolds . •  , . . . . . . . . . . .  762,760 
Food . product. C.  H. Campbell . . . . . . . . . . . . . .  762,277 
�'orge furnaCe, H. L. Gantt . • • • • • • • . . • • . . • •  762,301 
Form, dress, S. J. Secord . • . . . . . • . . . . • • • • • •  762,354 
Formaldehyde apparatus, S. Rauschenberg • •  762,845 
Fountain and penholder, . J. G. Magin . . . . . .  762,830 
Frost pre venter. J. W. FUlton . . . . . .. . . . . . . . .  762,476 
It�uel. producing artificial, G. K. Hollister, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 762, 718 
762,850 

Mark 
XXXI 

Price 
$1 ,600 

Thl� Victoria is th� most wide1
rit 

known and �e most  extensively used of any automobile i n  the electdc class. I ts 
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te sattsfaction 
80.85 HM:o!:·po!����r.��en?:?rl!�!�!tghf���opy iop, Llmo.:mne �r Su-;"'y Body·to order. t4,000 
84.80 H·Tre�ar���:!fd�t�e'6hi��J�!::k �e!o�� C:nop; � �r U;ousl�e &tty U; om;. 8,000 
12.14 H. P. LIGHT GASOLENE TONNEAU, - • • _ • • _ 1,'1"1>0 NEW MODEL ELECTUIC U UNABOUT, • • - • • 81>0 LIghtest, fastest and most efficient vehicle in its class. 
Catalogue wilt be sent on request; also speCial catalogues of Columbia Electric Town Carriages and Commercial Vehicles 

r E'LE"C;I0RIC VEHICLE Co H.ARTFORD CONN 
New York : 1 34· 1 38 W. 39th St. Chicago : 1 4 1 3  Michigan Ave . Boston : 74 Sian hope SI. 

� GA. FRANKLIN 
Model Shop 

Member Association Licensed Automobil$ Manufacturers 

A Handy Book THE AUTOMOBILE To Ha-.ve BARGAIN HOUSE 
Montgomery & Co. 's  Tool Catalogu e  

It  I s  illustrated throughout and describe. and prices Tools. 704 pages. 6)(J[ � Ins. The latest edition, with dis· 
count sheet oy mail for 25 cents. 

MONTGOMER Y & CO.; 100 Fulton St., New Y OI'k City. 

Largest in t he world. 10,000 feet of fioor space, crowded witli new and s1ighUy used autos ; 55 now owned oy us ; 2:) here to be sold on commission. �everal parties 1l00DJit 
��s������0��v�ri'e;�r:i15st�\���. �'�����Il��� ���� Locomotlles, U. S. Runabout, Stanhope, new ; Mobile ����jg��: !�� Wav�;i;:rjiEo°�:.n firk:f�d;r:i:tW��ay g: wagons and 'buses : .li;lectric, Gasohne and Steam, 
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The Frank l i n  Model  Shop. 
ExperimentaJ work for inventors: any-

��:�l!re ����:�n:.�e��
n
r�pt���8t2o� 

colleges. Exbibition models. Introduc
tion samples of patented articles. Spe
Cial tools for maktn� metal novelties. 
Inventions perfected. Drs.wings and de
signs worked out from inventors' ideas. 
Send for circular 9. 

PARSEJ,L & WEED, 
129-131 West 31st street, New York. 
Thts Insisting and Compelllnir 

Electrical Alarm C lock 
t:.

a
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outfit, $3.1»0. Electric bell attach
ment for ordinary clock, $1.50. 

SEND FOR FREE CATALOGUE. 
GAN N ETT ELEC TUIUAL CO., 00 WeybofiltMet St., Providence, R. I. 

Motors 
are Simple and Valveless. Easy to 
start and easy to operate. 

For automobiles and 1auncbes. 
3 to �4 I1.P. . 

Cut shows I ... ackawanna ReversinJ,{ 
Device attacbed to our 6 H. P. marine 
motor. No reversing Ilear. necessary 

new. $.�,5UO. Many other. ; call or send for list. Autos SOld for owners on five per cent. commission.; 

MA NHATTAN STORAGE CO. 

33�342 West 44th Street, New York, N. Y. 
Ten doors east of l\"inth Avenue. Two blocks from 42d 

Street station. Open evenings. Te1eunone, 4290-38th 

"Globe" 
GASOLINE 

Marine E ngines 

Improved. Simple. 
Reliable, Economical,  
3ubstantial. Pri c e s  
Right. Guaranteed. 
Write for Catalogue. 
Built by • • • •  

PENNSY LVANIA IRON W O RKS C O . ,  P h i ladelphia, Pa. 
and 136 Liberty St., New York. U. S. A. 

�!!�
B

' �� �n��' �"TOM4TIC 
Automobiles, ete� 

No more belt, battery and com 
mutator troubles, Dirt and 
waterproof. Easily attached 
increases power and speed. 
Send for full particulars on OUI igmtion apparatus. 
The Dayf.oll Eleotrlcal Mflt, Vo. 

98 Reibold Bldg . . Dayton, Ohio. 

Furllace, etc. , door, J. H. Silley . . . • . . . . • •  
Furniture joint fastening, J. E. Faught • • • .  
Fuse, plug, R. Hundhausen . • . . . • . • • • • • . • • •  

762,294 LACKA WANNA MOTOR COMPANY 

Gage. See Railway track gage. 
762,824 ii l .6 1  Letchworth St. 

Gage, G. Arnold . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Garment, D. S. Steinberg . . . . . . . . . . . . . . . . .  . 
Garment, · combination, E. C. Talcott . . . . . . .  . 
Garment hanger, J. H. Post . . . . . . . . . . . . .  . 
Garment supporter, Williams & Heine . . . . .  . 

762,673 
762,359 
762,363 
762,652 
762,789 

Garters, etc. , gripping device for, L. S. 
Greenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,629 

Gas conduit constructlon, C. C. Gadd . . . . . .  762,700 
Gas engine, compound, A. Leingartner . . . •  762,421 
Gas furnace, regenerative, E. Derval . • • • . •  762,578 
Gas generator, acetylene, N. Likins . . . . • .  762,730 
Gas generators, automatic feed mechanism 

for acetylene, E. L. Ihle . . . . . • . • • . • • • •  762,533 
Gas lighter, time, B. P. O'Neill . • . . . . . . . •  762,748 
Gas machine, G. C. Diehl. • . . . . . . . . . . . . . . . •  762,394 
Gas, manufucturing coal, Settle & Padfield 762,495 
Gas producer, L. Wilson . • . • . . . . . . . . . . • . . . . .  762, 568 
Gate, M. Kolp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,324 
Gate fastening, wire, G. E. Klipping . • . . . •  762,481 
Gate opening or closing device, H. C. Mor-

gan . . . . . . . . .  . .  . . . . . . . . . . . .  . . . . . . . . .  . .  762,835 
Gear, differential or double drivIng, H. 

Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 762,674 
Gear, m€chanism for providing rotation and 

reciprocation from a single driving, H. 
A. Houseman . . . . . . . . . . . . . . . . . . . . . . . . . .  762, 719 

Gearing, feed, J .  B.  Hart . . . . . . . . . . . . . . . . . .  762,71 3 
Glass-grinding machine, Goehring & 

7J2
,3

��� 762,400 
Glass melting furnace, G. H. Benjamin . . . .  762,270 
Glue press. A. S. Nichols . . . . . . . . . . . . . . . . . .  762.549 
Go cart, folding, J. B. Rohrer . . . . . . . . . . . .  762,441 
Governor, marine engine, J. Matthiesen . . . .  762,736 
Governor valve for gas · engines, Mitchell & 

Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,833 
Grain binder knotter mechanism, P. Han� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,402, 762,404 
Grain drill, W. Fetzer . . . . . . . . . . . . . . . . . . . .  762,813 
Grain separator, E. M. I{ramer . • • • . • • • • . . .  762,639 
Grain tank, C. A. P. Turner . . • . • . • • . • . • . • · 762,564 
Grapple, magnetic, W. Reuter . . . • . . • • • . . . . .  762,759 
Grater, nutmeg, F. E. Snyder . . . . . . . . . .  ; .  762,497 
Grinding and polishing machine, L. Schulte 762,766 
Grluding machine, E. A. Doolittle . . . . . . • .  762,291 
Grinding machine, C. H. Norton . . . . . . . . . .  762, 838 
Ham branding apparatus. S. M. Bing . . . . . .  762,679 
Harness, etc. , connecting means for, W. 

S. Humphreys, Jr . . . . . . . . . . . . . . . . . . . . . .  762,722 
Harrow, J. F. Cross . . . . . . . . . . . . . . . . . . . . . .  762.388 
Harvester, beet, H. E. Dally . . • • . . . . . . . . . .  762,390 
Harvester, corn, O. S. EllIthorp . . . . . . . . . . . .  762,518 
Harvester, traveling, F. S. Holley . . . . . . . .  762,585 
Hay gatherer and loader, J. T. Smith . . . •  762,663 
Hay press, C. E. Weh�nberg . . . . . . . . . . . . . •  762,367 
Heater for hot water systems, H. J. Long . .  762,541 
Heating or cooling device, air, R. S. Law· 

'rence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,591 
Heddle bar or support clamping device, C. 

E. Nutting . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,434 
HIde working machine; A. A. Hutchinson 762,415 
Hinge, spring, Hurst I!o Wertz . . . .  ; . . . . . . .  762,587 
Hitching weight, G. R'eddisb • • • • • • • • • • • • • .  762,439 

�����s:g�f .r:t�C�"bl�· :i:�
s . ��. 'creeper: ·iu: 762,

473 

M. Ooppock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,806 

STEEL BOLLS 
for fiattening wire for all purposes 

pro Send 10'1' Catalogue. 
BLAKE & J O H NSON, 

P .
. 
O.  B o x  7 , WATERBURY,  C O N N .  

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This " built-ul' '' labor'ltory 
�:���� �i

� ����;:�t���
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n
ga�:gc:l�!a�Ur;e W��d: 

by any amateur skilled in the use of tools, al1d it wilJ 
work as well as a $125 balance. The article is accom
panied by detailed working drawings showing various 
stages of the work. Tbis article is contained in SCIEN. 
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Price.10 
cents For sale by Mm<N & Co .. 136 Broadway, New 
York City. or any bookseller or-newsdealer. 

FOR 
GUNSMITHS, TOO L  
MAKERS, EXPE R I ·  
M ENTAL & REPAIR 
WORK,  ETC. 
From 9-ln. to 13·in. swing. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send jor Lathe Catalog. ,J�����!. W . F. & J N O . BARNES CO. 

Estab1ished 1872. 
1999 Ruby St . . RoCKFORD, ILL 

'G--=--a-s -E-=-n-g-in-e 
IGNITER 
ComIJlete with spark coli, $12.00. 
The Best ThinI' On the market. 
Latest and most .mproved model. 

pro Send jO'l' Circular. 

-
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Carl isle & Finch Co.,  233 E. Cl iiton Av. ,  Cincinnati ,  0 

A new foot power that can be applied 
10 all light machinery. A kick .tarts 
the machine and an occasional kick 
keeps it llOing. 8&114 10'1' our Booklet. 

SLOTKIN a: PRAOLlN, 

THE MERKEL MOTOR CYCLE 

For pleasure or business is quickest, most convenient, safest and cheapest. Long rides made without tiring 
yourself. 
th�Uk"e�I��

, simpliCity and economy are combined In 
Write jor our J!'ree Booklet. 

THE D. MERKEL MFG. CO., 
Factory, Layton Park, Milwankee, Wis. 

Low-Priced Electric Wagons 
<lJBpBeity 1 to 8 Tons 

Double Motor Equipment 
Direct Double Chain DrIve 

No Gears or PInions 

'lUE AUTO·CAR EQUIPMENT CO. 
Buffalo, N. Y. 

Horsesh()� pad, C. W. Zaring . . . . . . . . . . . . . .  762,462 1 
Hose coupling, ·H. W. McGlbbeny • • . • . • . . .  ; 762,33!l 
Hos.e coupling, J. L, Reho.trom . . . . . . . . . . . .  762,350 ('" 2 1 0A Canal St • •  N e w  rork. 



Valuable Books 
tl' tl' tl' 

Home Mechanics 
for Amateurs 
'l'his book bas achieved an unplJ..l"sl1ed Buccess in one 

ii��l<ol4�&x'�0�i��
c
��s ��� 

.310 Palres 

oretered. It is by far the 
largest and best book on 
the Bubject ever oifered at 
such a low price. It tells 
how to make things the 
�1�;�:li-��p

e
e��:

l
Y l'� ��li 

prove of value to you
much more than you real
ize. Do things with your 
hands. Send for a circular 
giving contents-the circu
lars cost only a cent- the 
oook $1.50 po.tpaid. If the 
book could meet you face 
to face you would be t.he 
first to purchase. Tne first 
large edition is almost 
gone, order to· day. 

Price 81.1Ii0 

A Complete Electrical Library. 
By PRO>'. T. O'CO NOR SLOANK 

An inexpensive library 
bf the best hooks on 
Electricity. Put up iu a 
�h"o';� 1� I gdt� g �,��xi:: 
student. the amatenr, the 
workshop, the el�ctrical 
��fe��s�

e
com
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books. as follows : 
Arithmetic of Electrioit:!' 138 pages, • . .  $1.00 
E�i���� '�'o: ��k�n�l68 
How to Become a Suc-�:�:�I .E�ec:r:ci�n$I�S1l 
Standard Electrical Dic
tionary, 682 pages, $3.00 

Electricity Simplified 158 Five volume8. 1.300 pages 
pages, . . • .  $1.00 and ove!' 1.50 illlIRt? ·atio1l8. 

A valuable a1ld indispenuole addlit10n to every li/n'rt'I"/J. 
th���o�er:v�tv��;:''':.�� .?n�:JI;;;� �.ji..�� �'i.nglJ':�f.;'lg 
:��t���

e
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Price of $lJ.OO for the complete set. The regular 
price of the five volumes is $7.00. 

REVISED and EN].ARGED EDITION 
The Scientific American 

Cyclopedia �::�:.::;� 
15,000 Receipts_ 7 3 4  Pages_ 

Price. $3.00 ill C loth. $6.00 in Sheep. 86.aO 
i ll Half lUoroccO. Post Free. 

'J'bis work has been re
vised and enlarged, 
900 N ew Formulas. 

The work is so arranged 
8S to be of use not only to 
the speCialist. but to the 
�eneral reade" It should 
b��e

e �n� 1 :rg_:k8
iho�:erI 
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be sent on application. 
th�l�?;�;;'��i��!���t�!:i 
the 

1901 APPEN DIX. 
Price, bound in cloth, ,1,00 

postpaid . 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN. A.M. 
Large Octavo. 00 Pages. 

axJIUustrations. Price 83.00 

In}.lt.��ctl$tfta� It''!Mi:a . 
THE 
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able as a 
in /ti'.l'��';k a most com-
prehensive coherent so-
:ij'��g�S��: tRf�:��t"e .'Yg�Fo.� 
en age of invention." result
Ing In Indu.trlal and commer
cial development which is 
Without precedent. A chrono· 
I����ll��

l
:�����

f �n�:��� 
Important features of tbe 
book, enabliLg tbe reader to 
tefer at a glance to Important 
inventions and discoveries of 
any pal'tlcular year. The book 
is printed wltli large type, on 
tlne paper, ' and is elaborately 
Illustrated by 300 engrovlll,l(s 
and Is attractively bound. 

APPLETON'S 

(y(lopedia of Applied Me(bani(s 
A Magaificent Set in Three Vols. 

Hawisomely bou1ld in halt morocco, each volume contain· 
i'llll over :It£'1t'jj ��a"::':[Jitu8!ira��?ravings, 

Special  Offer ! 
Heretofore tbe pub· 

lishers' price of tbis 
work has never been 
less than ,22 50 and 
sold ouly by subscrip
tion. We have se
cured a special edi
tion of Ihls valuable 
work, and will box 
and sbip. prepaid, 
the three volumes to 
any address in the 
Un i t e d  " t a t e s  or 
Canada on receipt of 
$ 1 2 . 00 

By purchasing now 
j-rom 'US you save half 
the original price and 
bave in return a tecb
nical cyclouedia and 

dictionary, the great usefulness of wblch has been tes· 
titled to by nearly 100,000 purchasers of this valuable 
w(lrk - technicians and mechanics who refuse to esti
mate its value to them in their work by mere dollars 
and cents. IT Add '1 extra jor e"'Pressage to England. a1ld the OooU· 

nent, or ,2 extra to Australia and. other count ...... W" Special cih'cUlar oj contents oj these 'Volumes sent· free. 
MUNN ®. CO. 

061 .Broadwa� New Y orb. Cit� 

Scientific" American. 
Hose coupling, G. W. White . . . . . . . . . . . . . . . . 762,788 
Hose or pipe coupling, S. N. Verlloll . . . • . • • •  762,777 
Hose supporter, J. II. Pilkington • • • • • • • • • •  762,554 
Hydrocarbon burner, J. H. Herrlt! . . . . . . . . . . 762,408 
Hydrocarbon burner, (]. W. Sponsel • • • • • • • •  762,664 
Hydrocarbon motor, L.. Cordonnier . • . • . . • •  762,577 
���rci��:t���l
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Incubator, C. W. Zimmer . . . . . . . . . . . • . • . . . .  700,371 
Induction coil vibrator, R. Varley • • . . . . . .  762,776 
Insulated 01' covered ,vires and machines 

therefor, manufacture of, O. Martin . . . .  762,735 
Insulated rail joint, Weber & Holbrook . . . .  762, 669 
Insulator, third rail, H. L. Fritze . . . . . . • .  762,297 
Iron. See Puffing iron. 
Ironing table, C. H. Potter . • . • . . . . . . • . . . . .  762,349 
Isoionone and muking same, homologues of, 

It. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,765 
Jar closure, W. E. Bostwick . . . . . . . . . . . . . . 762,799 
Joist shoe and anchor, self-l'eleasillg, A. 

Carlson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 762,383 
Key selecting and striking mechanism, elec-

tric, A. J. Leonard . . . . . . . . . . . . . . . . . . . .  762, 644 
Knitting machine take up mechallism� J. C.  

Brewin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,614 
Labeling machine, bottle, T. K.  Reith . . . . . .  762,826 
Lace fastening, shoe, i". B. Evins, Jr . . • . . .  762,293 
Ladder extension, W. H. Piper . . . . . . . . . . . .  762,346 
Lamp, electric arc, Szuk & Hackl . . . . . . . . . .  762,503 
Lantern, Signal, E. Corwin . . . . . . . • . . • • . . . .  762,283 
Lathe apron, Lodge & Chard . . . . . . . . •  , • • • •  7re,482 
Leer, W. McClintock et al . . . . . . . . . . . . . . . .  762,742 
Lifting jack, W. T. Bunn . . . . . . . . . . . . . . . . . . 762,276 
Lifting jack, J. R. Pearsall . . . . . . . . . . . • •  , . •  762,841 
Limb fastening device, artifiCial, J. E. 

Hanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,822 
Liquid receptacle, W. M. Fulton . . . . . . . . . . . .  762,299 
Liquid receptacle indicator, M. Bray . . • • • .  762,575 
Liquids, filling tube for, A. Schneider . . . .  762,442 
Loading or unloading . device, J . . M. DUllcan 762, 517 
Lock, N. C. Gregory . . . . . . . . . . . . . . . . . . . . . . 762,582 
Loom for weaving ornamental fabrIc, W. G. 

Hartley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,525 
Loom for weaving pile fabriC, W. G. Hartley 

762,526 to 7(12,528 
Loom, hammock, H. E. Ruddy . . . . . . . . . . . .  762,493 
Loom shuttle automatic threadIng device, 

R. L. Cumnock, reissue . . . . . . " . . . . . . . . . .  12,230 
Loom take up stop motion, A. M. Marcoux . .  762,426 
Loom warp stop motion, H. Wyman . . . . . • • •  762,569 
Lubricator, O. E. Gay . . . . . . . . . . . . . . . . . . . . . .  7re , 701 
Magnetic separation apparatus, C. Q. Payne 

762,752, 762,753 
Magnetic separator separating cylinder, C. Q. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,751 
Magnetically operated switch, A. C. East· 

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 762,621 
Mail box, G. J. Massey . . . . . . . . . . . . . . . . . . . . 762,332 
Mangle, W. E. Andree . . . . . . . . • • . . • • • . . • . •  762,605 
Manicure device, E. Kaufmann . . . . . . . . . . . .  762,72 5 
Measuring device, S. B. Bowden . . . . . . . . . .  762,800 
Medallion and match Igniter, F. B. Shepard 762,849 
Merry go round, M. Holtman . . . . . . . . . . . . . .  762,531 
Metal wheel, P. Hanson . . . . . . . . . . . . . . . • . . . .  762,403 
Milking apparatus, A. S. Gerhard . . . . . . . . . •  762,819 
Mine trap door and operating mechanism 

therefor, Flint &; Whitney . . . . . . . . . . . . . . 762,696 
Minerals by means of oil, apparatus for the 

concentration of, "V an Meter & Boss . . • •  762,774 
Molding machine, H. G. Voight . . . . . . . . . . . .  762,365 
Mop, T. W. Davies . . . . . . . . . . . . . . . . . . . . . . . .  762,515 
Motor control system, G. H. Hili . . . . . . . . . .  762,409 
Motor regulator, automatic, H. S. Meyer . .  762,738 
Mowing machine, R. G. Coates . . . . . . . . . .  " . •  762, 514 
Musical instrument pedal, A. F. Norris . . . .  762,489 
Net fastener, fly, E. Covert . . . . . . . . . . . . . . . .  762,387 
Nitrocellulose, purifying, F. 1.  Du Pont . • . .  762,757 
Nut, axle, A. Uren . . . . . . . . . . . • . . . . . . . . • • . .  762,506 
Nut lock, G. P. Finnigan . . . . . . . . . . . . . . . • . •  762,295 
011 burner, L. A. Schulze . . . . . . . • . . . . . . . • . .  762,660 
Oil can, W. M. �'uIton . . . . . . . . . . . . . . . . . . . . 762,300 
011 purifier, D. H. McClelland . . . . . . . . . . . . 762,486 
011 storing means, A. J. Smithson . . . . . . . .  762,601 
Oller, F. E. Warner . . . . . . . . . . . . . . . . . . . . . . . . 762,565 
Oiler, hand, J. F. Schledt . . . . . . . . . . . . . . . . . . 762,764 
Operating pad or receptacle, Meinecke & 

Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 762,737 
Oven, baker's, B. Ycre . . . . . . . . . . . • . . • • . . • .  762,461 
Packet closure, A. Tramezzani .· . . . . . . . . . . . . .  762,504 
Packing rings and slide valves in air brake 

triples and engineers' valves, machine 
for grinding the, G. M. Curran . . . • . • . •  762,469 

Pad holder, C. F. Blrkenstamm . . . . . . . . . . 762,613 
Pan. See Baking pan. 
Paper box, folding, M. J. Kane . . • . • . . • • • • •  762,724 
Paper machine suction apparatus, P. C .  Mc-

Grath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,431 
Paper making machinery, H. Parker • . . . . . • •  762,437 
Partition, reinforced terra cotta, P. B. Be-

vier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 762,678 
Pen, J . M. Devoy . . . . . . . . . . . . . . . . . . . . . . . . . .  762,693 
Pen cleaner, ruling, E. M. Zacharias • • . • . .  762,570 
Pen, double pointed, J. G. Normann . . . . . .  762,837 
Pen fountain attachment, J. W. Langdon 762,728 
Pen, ruling, G. Schoenner . . . . . . . • . . . . . . . • . •  762,848 
Pencil sharpener, C. F. Perkins . . . . . . . . . .  762,754 
Pencils, etc . , machine for sharpening or cut-

ting, F. E. V. Baines . . . . . . . . . . . . . • . . . •  7e2,374 
Photographic paper and films, apparatus for 

printing, Sanderson & Bradshaw . . . . . .  7,62,763 
Photographic printing apparatus, J. S. Cum· 

mlngs . . . . . . . . . . . . . . . . . . . . . . . .  762,467, 762,468 
Photographic roll film, H. Fritzsche . . . . . . . .  762,816 
Photographic shutter operating mechanism, 

J. H. Hammer . . . . . . . . . . . . . . . . . . . . . . . .  762,711 
Photographs, pictures, etc. , mounting, R. 

P. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,787 
Physical development apparatus, K. L. 

Minges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,832 
Piano back, G. H. .Jones . . . . . . . . . . . . . . . . . .  762,825 
Pianoforte action, W. A. Earthy . . . . . . . . . .  762,864 
Pictures, apparatus for producing moving, 

H. 1 .  Farrand . . . . . . . . . . . . . . . . . . . . . . . .  762,519 
Pie cutte l ' , I.  Wray . . . . . . . . . . . . . ; . . . • . . • • . .  762,369 
Pie mact Ine, W. :i.. McCullough . . . . . . . . . .  762, 649 
Pile, composite, E. A. Smith . . . . • • . . . • . . . .  762,496 
Pipe coupling, H. O. Kelsey . . . . . . . . . . . . . .  762,317 
Pipe coupling, H. T. Merriam . . . . . . . • . . • • . .  762,545 
Pipe coupling, L. B. Post . . . . . . . . . . . . . . . . . .  762, 758 
Pipe joint, fiexlble, Weaver & Houghton 762,667 
Plant propagating apparatus, R. S. Law-

rence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,589 
Planter, J. H. Grooters . . . . . . . . . . . . . . . • . .  762,706 
Plow attachment, A. Chase . . . . . . . . . . • • . .  762,465 
Plow attachment, B. B. Flinn . . . . . . • • . • . •  762,814 
Plow scraping device, J. Pluck . . . . . . . . . . . .  762,347 
Plow standard, T. B. Hardiman . . . . . • . . . • . .  762,583 
Plows, foot·lift for wheel, C. R. Davis . • • •  762, 516 
Portable elevator, J. Neubauer . . . . . . . . . . . . 762,488 
Post lifter, H. O. Rotvold . . . . . . . . . . . . . . . . . .  762,846 
Potential regulator, automatic, W. S. An· 

drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,671 
Press, G. Engel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,396 
Primer, C. A. Bailey . . . . . . . . . .  , . . . . . . . . . . .  762,269 
Printing forms, electrotype or type carrier 

for, E. Stine . . . . . . . . . . . . . . . . . . . . . . . . . .  762,665 
Printing machine feed guide, A. W. Otto 762,343 
Printing press, F . J. Herdle . . . . . . . . . . . . . . . .  762,633 
Printing press throw out mechanism, Dex-

ter & Hallsteam . . . . . . . . . . . . . . . . . . . . . .  762,810 
Printing press throw out mechanism,; T. 

C . Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762, 811 
Propelling ships, means for, W. Cochrane 762,687 
Puffing Iron, G. F. Hartig . . . . . . . . . . . . . . . . . .  762,631 
Pulley of variable diameter, C. Monln . . . .  762,334 
Pulverizing rolls, W. C. Davis . . . . . . . . . . . •  762,859 
Pump controller system, A. C. Eastwood . •  762,620 
Pump, rotary, W. H. & G. W. Leiman . . . . 762,539 
Punching machine, J. A. Keyes . • • • • • • • • .  762,321 
Racker, beer, F. Fink . . . . . . . . . . . . . . . . . . . . 762,626 
Rail, L. Steinberger . . . . . . . . . . . . . . . . . . . . . . 762,768 
Rail end bridge, E. E. Baldwin . . . . . . . . . . 762, 607 
Rail fastening device, O. Granberg . . . . . . . . 762,703 
Rail joint. A. VogeL . . . . . . . . . . . . . . . . . . . . .  762,778 
Rail support, L. Steinberger . . . . . . . • . . . . . • .  762,769 
Railway apparatus, electric, G. T. Woods 762,792 
Railway cattle guard, J. L. Wells . . . . . . . . . .  762,854 
Railway crOSSing signal, electric, T. C. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 762,686 
Railway gate, automatic, J. Walther . . . . • .  762,457 
Railway joint nut lock, J. J.  Richard-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,656 
Railway rail, J. C. Allendorph . . . . . . . • . . . .  762,373 
Railway safety Signal. W. S. Klingenberg 762,726 
Railway Signaling system, M. A. llorn . . . . 762,798 
Railway tie, L. J. Decker . . . . . . . . . . . . . . . . 762,617 
Railway tie, G. H. KimbalL . . . . . • . . . • • . . • •  762, 638 
Railway track gage, J. M. Wag�oner . . . . . . 762,780 
Railway track 8tructure, E. Ott • . . . . • • . • •  762,342 
Railway. or tramways, conductor and cel· 

lector for electric. D. Kempt . . . . . . . . . .  762,311\ 

Write for To-morrow 
Dixons 

EtePDO 
WRITES BLACK.....,COPIES PURPLE 
Writing indelible-won't fade out, won't rub 

�ttth � �i�h��a��k�re
n
dc�i�o��o�lc::�onera, 

Dixon'sPencilGuide, indexed by vocations, cor
rectly indicates the right pencil tor your use. Sentft'.e. 

Dept. W JOSEPH DIXON CRlJCIBLE CO. ,JerseJ CitJ . I.J. 

ELECTRO MOTOR. 81MPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec-tric motor devised and constructed witb a view to as!oiisting amateurs to ruake a motor whicb mIght be driven 
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li ft:����� r�������g1� °SVC�l���������:: lOAN SUPPLEMENT, No. 64 t .  Plice 10 cents. To be had at this office and from all newsdealers. 

YOU WILL NEVER OHUOK THIS DRILL 
" INTO THE ME LTING POT " 

Well Finished 
Strong 
Durable 

Economic 

Made on an 
essentially 
trnthful 
system 

This Drill Chuck requires no Spanner wrench. Send 
for catalogue for pOints, sizes and prices. 
GOODELL·PRATT COMPANY G reenfield, Mass. 

MORRIS & RUSHTON· Boat. and Canoell. We have in 

���:ff�e &��! c::lpIC;��::o���:�!e�t l�ifh�s �i::.e C;l�:r ��:at?::�r:d 
Sporting Goods of every description. Send for catalogue. 
The H. & D. Folsom AI";lDS Vo., 314 Broadway, NEW YORK 

WE B U I LD M AC H I N ES 
We have tbe advantage of having a large and 

perfectly appointed shop In a town where ex· 
b;���

s
�: :::�iW!�i d�����:B ��

S
!��e�����!' �:.:',W��:l' and are equipped to manuf .. cture In 

MARVIN & CASLER CO., Dept. L. Canastota. N. Y. 

Yankee Spark Plug, $2 
FOR GAS ENGINES 

Cannot carbonize or short Circuit. Com· 
preSSlOn end cleans point at each ex
plosion. Guaranteed. Everything for 
the Automobile, Bicycle and Motor Boat. 

B i g  F r e e  C a t a l o g u e  
E. J. WILLIS CO. 2 Park Place, New York 

H What a 

Comfortable 
Shave this 

"That's the easlel'lt, quickest, jolliest. safest, cleanest shave I ever had," is what you will say when you use a _Ii G E M , "  
�:ti��Ii��ar C��:t�ffaZtOh; t������iCb!!irl����!' ::n�'k�Jea;�t� DeVt:r faUs. 
Send. jar our lo'REE booklet-it will interest 1/0lt. 
Razor Complete, - - . $2.00 Morocco Case, with two blades, .. - $3.;')0 Stl'oppinj(.Machine and Strop, - - $2.00 

At dealers or write liS and we will send tilrect on receipt of price. 
GEM CUTLERY CO., Dept. J, 34 Reade St., N. Y. 

5 40 . 0 0  A W E E K . 
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to exhibit, ta.ke orders. 
appoint agents for Ha .... 

• . rison Valveless Oil-Gas 
Stoves. W onderful In .. 

• ventlon-beats others-
A._.�,��,"� toel 888 from kerosene-MIniature IrDS WOl"k8�Abso

]utb safe-Enormous demand-Splendid for summer 

:::!\�:;-tr;�!���;:::����:::�r�:.a�r��!�,;JI::: 
World Mre. Co., 5681 World B'ld'lr, Cincinnati, O. 

WATER, 25 Bbls. for I c. 
Greatest Air-Cooled Wond" r 
of the day. Operates any I'ind of 
pump. Runs any kind of machin · 
ery. No water to freeze No tanks 
to bother. Simplest in ('OBstruc
tion. :Most reliable in work. Don't 
tall to write for circular. and prices 
to 
THE AIR-COOLED MOTOR 

One 'BEST' Light 
Gives more Light than 

Six Electric Lights, or Ten Kerosene Lamps or One 
Hundred Candles, and 

Costs less than Kerosene. 
Burns 90% Air 10% Gas 

AIr IN  free. The Lamp makes all 
'the gns Ilt>eded. 

A beautiful, pure whIte, steady, 
safe light. No Wick ! No Grease! 5", �oke ! No Odorl Hang or Set 
it anywhere. Over 100 Styles. 

AGENTS W A.NTED 
'fHE BEST LIGHT CO •• 

87 E. 6th St., ()antoD, Ohio. 

Examine the Perfect System 

of the Solar Generator and 
we feel sure you will agree 
with 

'
us that in lamps 

S-O-L-A-R. spells suc
cess and satisfaction. You 
have enough other troubles 
w i t  h 0 u t addiug " lamp 
troubles, " so don ' t  experi
ment-use Solars that have 
stood the test for many years 

BADGER SRASS MFG. 00. 
KENOSHA; WIS. 

Eastern Office, 11 Warren Street, NEW YORK 

UNSURPASSED I LLUSTRATI ONS 
Years o f  expe�lence in  the making o f  aU  kinds o f  bigh grade Cuts and Engravings enable us to �ve our customers the very best illustrations at a reasona.ble price. Our advice may save you much wasted printers' Ink. Send for samples. 

GATCHEL &: nANNINO, Illustrators and Engravers, 6th &: Chestnut St., Phila., Pa. 

PATTON'S 
SUN-PROOF PAINTS 

because they are known to be absolutely Bun and 
weather·proof. You put it on-we take the risk. Give you a real guarantee for jive years. Been doing 
this a long time without losing a house. W hat is 
safe for us is wise for you. Our free Paint Book tells 
all about Patton's Sun·Proof Paint and throws in a lot 
of good paint advice. A postal brings a copy-qUick. 

PATTO N PAI N T  CO M PA N Y  
227 Lake St. , M i lwau kee, Wis. 

PITTSBURGH PL.&.TB GL.&.SS 1l0 •• Goa.ra! DI.&rIbuto ... 



T H E  I M PROVED 

BOSTON 
BARTER 

IS KNOWN and WORN 
Ever1 Pair Warranted 

T H E  IDEAL BED 
Por Homf Camp. Yacht. Hospital 

x or;-ABSORBEriT-HYGIENIC-ODORLESS. When deflated can be roBen. into small package for storage or tUDspC'rtation. No CAMPING OUTFIT COMPLETK 
WITHour THEM. .. Perfection " Air Cu@h. tOllS for Offiee, Easy, and Invalid Chairs, Yachts snd Small Boats. Send for descriptive booklet "A" and price list. 
Mechsnlcal Fabric Co., PROVIDENCE, R. I. 

NOW REA D Y  

BOUND VOLUME 
OF THE 

S(itntifi( Jlmtri(an 
Building � montbly 

V0L,UME 
January to 

No. 37 
June, 1904 

"'''''''11111'111111111'1' 

011 Monthtv Magazine 0/ Domestic 
.IIrchitecture, Sumptuously 

liludrated 
" '11" 11" " 11" 1'111111111 

3IZ illustrations, 6 covers in tint, I32 oages 
Price of Semi-Annual Volume, 

$2.00, postage paid 

SPECIAL FEATURES 
" WHITEHALL:' - The House of Henry M. 

Flagler. Esq • • at Palm Beach. Fla. The Stately 
Homes of America. A talk with Mr. H. W. 
Desmond on this fascinating subject. 

" FAULKNE R. FARMS ."-The Estate of Mrs. 
Charles F. Sprague. at Brookline. Mass. The 
House of E. J. Berwind, Esq •• at Newport. R. I. A description of one of the most important of 
the uewer houses at Newport. 

" GREY CRAIG."-The magnificent castle of J. Mitchel! Clark. Esq • • at Newport, R. I. 
" BLAIRSDEN."-The superb country seat of C. Ledyard Blair, Esq., at Bernardsville. N. J. 

THE BUILDING MONTHLY 
aims to help its readers to better building. The il
lustrations reproduce homes and other structures of 
the highest grade and of varying costs. It seeks to 
interest the architect, the house owner, the real 
estate promoter, the home maker, and the builder. 
It stands ior the good and the true and the beautiful 
in the art. Its " Talks with Architects" bring its 
readers in immediate touch with the leading archi
tects of the day. Its descriptions of houses are 
brief but compact with information. Its depart· 
ments constitute a ., review of reviews u summary 
of current comment. suggestion and help in al! 
matters relatin!l" to the construction of the home. its 
decoration, equipment, and use. 

EDITORIAL ARTICLES: "Some Home Builders 
and What They Did , " u House Education. " " The 
Interest of Houses," " The House of the Future, tt 
" The Small House," uThe Association of Houses." 

DEPARTMENTS : u The Household." " The Gar
den," U Heating Talk," � ' Domestic Problems," 
" Sanitation, "  " Construction, "  " New Books," " The 
House " " Legal Notes " " Fire Protection t t  " The 
Kitch';n," H The Flat, ;' " The Houseboat:" "The 
Bachelor," " Stable Lore, " " Furnishings," u Plumb� 
ina- " " The Woman's House " " Trees " " The For� 
eig� House, "  '" New Building Patents, . , '  ,. Publishers' 
Department." 

FOR SALE BY 

M U N N  &. C O .  
No. �cl Broa d-way. NeW" Yorh City 

4ND ALL NEWSDEALE�N 

Scientific American 
Rallways or tramways. contact box and con· 

ductor for electric. D. Kempt . . . . . . . . . .  762.319 
Range, cooking. R. S. Lawrence . . . . . . . . . . 762.590 
Range. steam. H. J. Bishop . . . . . . . . . . . . . . . .  762.797 
ReCiprocating engine. T. H. Phillips • • • • • •  762.755 
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Regulator. See Automatic regulator. 
Relay. F. R. McBerty . . . . . . . . . . . . . . . . . . . .  762.338 
Rest. steady, O. H. Norton . . . . . . . . . . . . . . . . 762,550 
Ropes. apparatus for automatically greaSing 

hoisting or hauling. P. Macadam . . . . . . 762.329 
Rotary engine. A. T. Stimson . . . . . . . . . . . . 762.448 
Rubber. regenerating vulcanized. R. B. Price 762,843 
Rule, O. S. E'osselman . . . . . . . . . . . . . . . . . . . . 762.474 
Sand cleaning apparatus. W. S. Vanzant . . 762,775 
Sand tempering apparatus. molders, G. W. 

Packer . .  . .  . . . .  . . . . . . . . .  . . .  . . . .  . .  . .  . . .  762.596 
Sand. tempering molders, G. W. Packer . . . . 762.597 
Sash casing, window, H. Borgmann • • • • • • • •  762,464 
Sash lock. J. H. Moskow . . . . . . . . . . . . . . . . . . 762.595 
Sash lock, T. S. Alford . . . . . . . . . . . . . . . . . . . . 762.856 
Saw clamp. C. Bergstrom . . . . . . . . . . . . . . . . 762,677 
Saw mill conveyor. band, D. C. Prescott • •  762,653 
Scatrold. adjustable ladder. J. F. Rouze . •  762,658 
Scatrold, portable. W. C. Goheen . . . . . . . . . .  762.304 
Scrapers on agricultural implements, mount� 

ing for rotary. A. E. Watson . . . . . . . . . .  7�2.783 
Screw driver. S. E. Condon . • • • • • . • . . • • • . . •  762,280 
Scrip meter, G. E. Beach • • . • . . • • . . • • . . • • . •  762.511 
Sea beaches. device for reclaiming and re-

taining, C. H. Landenberger. Jr . . . . . .  762.727 
Sealing cap. W. E. Heath . . . . . . . . . . . . . . . . 762.716 
Separator. R. W. Jessup . . . . . . . . . . . . . . . . . .  762.416 
Sewage disposal system. Church & Hill . • . •  762.466 
Sewing machine needle vibrating mecbanlsm. 

R. L. Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . 762.544 
Sewing macbine rotating hook. R. Scharn· 

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.559 
Sewing machine thread cntting device. R. 

L. Lyons . . . . . . . . . . . .  . . . .  . . .  . . . .  . .  . . .  762.543 
Shade roller and curtain bracket. C. 

Michaels . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . . .  762.594 
Shaft coupling. C. W. Leval!ey . . . . . . . . . . . .  762.827 
Sheet metal bending machine. Stein & 

Mandel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.500 
Sheet metal can. H. O. Reese . . . . . . . . . . . . . . 762.557 
Shingle machine. R. J. Thompson . . . . . . . . . . 762,563 
Ships. means for working. W. Williams • • • •  762.790 
Shoe cleaning machine. J. T. Waters . . . . 762,782 
Shutter. curtain. H. W. Locke . . . . . . . . . . . . 762,424 
Shuttle brake • .  J. Laforet . . . . . . . . . . . . . . . .  762. 642 
Sifter. lIour. C. B. Comegys . . . . . . . . . . . . . . 762,805 
Signal and switch trip. C. M. Hurst. . . . . .  762.413 
Signaling apparatus. E. A. Faller . . . . . . . . . .  762.695 
Signaling system. electric. S . .  M. young • . • •  762,370 
Signaling system. electric, J. Dianovszky • •  762,812 
Skirt and waist holder. F.  S. Boedefeld • • . •  762,378 
Skirt supporter. S. F. Nlcolai . . . . . . • . • • • •  762,746 
Slasher compression rol!. D. McTaggart . . •  , 762.433 
Slicer. vegetable. W. N. Dutrord . • . • . . . • • . . •  762,579 
Snow from railway tracks, apparatus for 

removing. D. A. Beaudette . . . . . . . . . . . .  762.375 
Sound reproducing machine regulating mech-

anism. B. C. Schutte . . . . . . . . . .  ; . . . . . . .  762.661 
Spinning trame. ring. R. Kron . . . . . . . . . . . . . .  762.640 
Spoke vise. wheel. T. D. Harris . . . • . . . •  762.712 
Spring roller for screens, curtains, or awn� 

Ings. F. A. Mansell • • • . • . . • . • . . . . . • . .  762.330 
Stacker. straw. J. B. Bartholomew • . . • . . • .  762.463 
Stackers. operating device tor folding straw. 

E. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.532 
Stage lIoodlng system. G. J. Gibney . . . . . . . .  762.702 
Staple puller, G. W. Angus, 2d . . . . . . . . . .  762.672 
Stave jointing and shaping machine. B. G. 

Jayne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.312 
Steam engine, G. S. Morison . . . • • • • • • • • • • •  762,646 
Stoker. automatic. J.  R. Luckey . . . . . . . . . . 762.731 
Stopper. See Bottle stopper. 
Stove. M. Schneider . . . . . . . . . . . . . . . . . . . . . . . .  762.847 
Stove. J; H. Herrltr . . . . . . . . . . . . . . . . . . . . . .  762,407 
Stove. S. W. Jackson . . . . . . . . . . . . . . . . . . . . . .  762.588 
Stove. cook. J. F. Billman . . . . . . . . . . . . . . . . .  762,573 
Strap tightener and ' fastener. O. Anderson 762.857 
Stump pulling machine, W. Smith • • • . • • • •  762.445 
Switch and signal track trip. C. M. Hurst 762.414 
Switch plate. J. Alexander . . . . . • . . • • • • • • . •  762,571 
Syringe. hypodermic. C. WltJrowski • • • • • • • •  762.603 
Tabl
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Taping device. J. F. Middleton . . . . . . . . . . . .  762,739 
Target trap. D. J. SchuUe . . . . . . . . . . . . . . . .  762.353 
Tea or cotree percolator C. E. Ziegler . . . . . .  762.794 
Telegraphy. receiver for wireless. O. J. 

Lodge et al . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  762,829 
Telephone call instrument. E. W. E. Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.364 
Telephone, electric, E. Gundlach . . . . . . . . . . . .  762.820 
Telephone lamp jack. H. P. Clausen . • • • • •  762.279 
Telephone switchboard signal. McBerty & 

McQuarrie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,337 
Telephone switchboard signaling apparatus, 

McBerty & McQuarrie . . . . . . . . . . . . . . . . . .  762.336 
Telephone switchboard supervisory signal, 

J. L. McQuarrie . . . . . . . . . . . . . . . . . . . . . . .  762.432 
Ticket making and attaching machine. pin. 

F. Kohnle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.322 
Tiling for lIoors. etc .• J. H. Munro . . . . . . . . 762,428 
Timepiece escapement. A. J. Butts • • • • • • • •  762.682 
Tire, pneumatic. G. Steinberg . . . . . . . . . . . . . . 762.501 
Tire, pneumatic. T. Midgley . . . . . . . . . . . . . . .  762,740 
Tire. rubber, J. Holland . . . . . . . . . . . . . . . . . .  762.310 
Tires, machine for making outer casings 

for double tube. SeiberUng & Stevens 762.561 
Tobacco sample binding macbine. L. A. 

Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 762,491 
Tool handle. pneumatic. W. H. Keller 

762.860. 762.861 
Tooth. crown. F. H. Davis . • • • . • • • . . • • • • • •  762.289 
Trace fastening, G. D. Lexner . . . . . . . . . . . . . .  762,593 
Trace holder, whifll.etree, J. E. Johnson • • • •  762.313 
Traction engine. W. M. Brown • • • • • • • • . • • •  762,380 
Traction engine. E. W. Stone . . . . . . . . . . . . . .  762.360 
Traction wheel. C. W. Kresse . . . . . . . . . . . . . .  762,325 
Traveling hanger. F. B. Cook • • . • • • • • • • • • . •  762.281 
Trolley. R. K. Ortt . . .  . . . .  . .  • . . • . . . .  . .  . . .  762.749 
Trolley base. P. D. Mllloy . . • • • • • • . • • • . . • . •  762,831 
Trolley hanger. M. M. Wood . . . . . . . . . . . . . .  762,791 
Trolley wheel, J. S. Briggs . • . . • . • . . . . • . . • •  762.379 
Trolley wheel, S. J. Hanlin . . . . . . . . . . . . . . . .  762,823 
Trowel, scoop, C. F. Hawksworth . . . . . • . . . .  762,307 
Truck bolster, F. R. Cornwall . • • • . . . . . . . . . •  762.386 
Truck boister. W. H. Scott . . . . . . . . • . . . . . . .  762.443 
Truck bolster or other beam, car, S. A. 

Crone . .  . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  762.286 
Truck bolster support, railway car, S. A. 

Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.610 
Truck swing bolster. railway car. S. A. 

Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.611 
Trnnk. F. Janik . . . . . . . . . . . . . . . . . . . . . . . . . .  762,636 
Trunk catch, J. P. Clark . . . . . . . . . . . . . . . . . .  762,685 
Tunnel construction apparatus, J. W. Reno 762,655 
Turbine. elastic fluid. L. Wllson . . . . • . • • • •  762.368 
Turbine, elastic fluid, J. C. Sturgeon, 

762,449 to 762.454 
Type chase. F. Kohnle . . . . . . . . . . . . . . . . . . . .  762.323 
Typewriter ribbon operating mechanism. J. 

Alexander . . . . . . . . . .  , . .  . . . .  . . . . . . . . .  . .  762.266 
Typewriting machine. W. H. Bennington 762,272 
Typewriting machine. L. P. Dlss . • . • . • • . • •  762,290 
Umbrella; Keller & Gallagher . . . . . . . . . . . . . .  762,418 
Underreamer. A. Willard . . . . . . . . . . . . . . . . . .  762;458 
Underreamer and drill, O'Donnell & Wlllard 762.435 
Urethrotome. W. E. Washburn . • . . . . . • • • . •  762,366 
Vacuum lifter, J. H. Sprague . . . . . . . . . . . . . .  762,499 
Vacuumizing and double seam'lng machine, 

automatic. E. Norton . . . . . . . . . . . . . . . . . .  762,551 
Valve. S. S. Herrick . . . . . . . . . . . . . . . . . . . . . .  762,406 
Valve. A. G. Osgood . . . . . . . . . . . . . . . . . . . . . . 762,436 
Valve. E. H. CarrolL . . . . . . . . . . . . . . . . . . . . .  762,683 
Valve, actuating. F. J. Donoughe . . . . . . . . . .  762.619 
Valve device. Lamb & Arpp . . . . . . . . . . . . . . . .  762,538 
Valve, engineer's brake, M. Corrington . • • •  762,865 
Valve gear. engine. S. L. Berry • . • • • • • • • •  762.377 
Valve mechanism. G. Bowen . . . . . . . . . . . . . .  762,680 
Valve, reducing, J. B. Bourseau . . • • • • • . . • . •  762,274 
Valve, reversing, W. _ H. Burne • • • • • • • . • • . .  762,721 
Valve. 'stoP. A . .  C. Badger . . . . . . . . . . . . . . . . . .  762.268 
Vehicle. traction. J. S. Walker . . . . . . . . ; . . .  762.781 
V elvet, silk, laces. etc. , apparatus for steam· 

ing. J. A. Miller . . . . . . . . . . . . . . . . . . . . . .  762.333 
Vending machine. G. G. Sulllvan . . . • . • . • • • .  762.602 
Vending machine. coin operated liquid. J. 

P. Muth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 762.429 
Ventilator. See Boat ventilator. 
Violin tuning device, W. Hutchins . . . • • . . •  762.723 
Voltmeter switch. multiple pole. C. C. Ba· 

deau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,675 
Wad testing device. W. L. Morris . . . . . • . .  762.548 
Wagon coupling. C. Ijl .. Keene . . . . . . . . . . . . 762.480 
Wagon, dumplDi. 1. F. Day . . . . . . . . . . . . . . . .  762.809 

One horse does the work of ten 
and does it with less exertion 

on the Steel Highway Track 

· 1  Horse on 
Good Macadam 

1/6 Horse on 
Steel Track 

5 Horses on Loose Gravel or 
Dirt Road 

R ES U LT O F  
ACT U A L  

T RACT I O N  
T EST AT 

O M A H A  

The pictures tell the story plainly. The better 
the road the less horses are required. 

The Steel Highway Track is the ideal road for 
all localities and is adapted to all kinds of travel. 

Costs less than stone roads and is always in 
good condition. No ruts, or dust, or mud. 

H adn't you better find out all about this won· 
derful new road ? Send for Booklet A. 

Steel Highway T ra.ck Construction Co. 
O F  A JV( E R I CA 

Main Office, 758 Drexel Building, Philadelphia 

"Let us put you on the Right Track" 
AMERICAN JUMP SPARK IGNITION OUTFITS • MARINE ••• AUTOMOBILE 

STATIONARY 

MOTORCYCLE 

SEE CATALOGUE W. AMERICAN COIL COMPANY, Soml'rville, lUass. 

Steel Castings f�r Special Purposes 
Our complete :facil1tles enable us � undertake the manufacture o f  higb grade steel castmgs for almost any purpose. Write us tor particulars. 

Open Hearth Steel Csstlnp for locomotives, ShlP building, electrical, pump and general machinery purposes. Subject to U. S. Govern 
ment, Lloyd's, Railroad and other spticlficatioDS. RAIL OR W ATK::& DELIVERIES. 

COMFORT 

SEABOARD STEEL CAST,lNG CO., Chester, Pa. 

lime 
is fne m ost 

important thing 
in human h'fe , -YOIV' HljHBOI. Or 

WATCffES 
the most accurate of timekeepers. 

An illustrated history of the 
watch sent free. 

IN HOT WEATHER 
Edison Fan Motor Outfits are indispensable for homes. private dining 
rooms, sick rooms, bed rooms, etc. They make the heated term not 
only endurable, but pleasant. Being iudependent of the street current, 
they may be used anywhere. Dealers in electrical supplies WIll put 
you in the way of knowing all about them. Send for Catalogue 23 F. 

EDISON MFG. COMPANY 
Factory Orange, N. J. 

NEW YORK CHICAGO 
83 Chambers Street 304 Wabash Avenue 



ILLUSTRATIONS. 
A. 

Aborigines of Japan . . . . . . . .  121 
Abmzzi expedition . . . . .  252, 272 
" Adzuma, " cruiser . . . . . . . .  129 
Aeroplane, Barton . . . .  : . . . .  44 
Ainus of Japan . . . . . . . . . . . . .  121 
Airship, Barton . .  . . . . . . . . . 44 
Airship, Beedle . . . . . . . . . . . .  313 
Airship, catamaran . . . . . . . . .  94 

Alarm, fire, automatic . . . . . .  500 
Aluminium welding machine 325 
Alps, panorama. of . . . . . . . . . .  268 
Anchor, land . . . . . . . . . . . . . .  1 61 
Antelope, giant . . . . . . . . . . . .  216 
Apartment house disaster . .  213 
Arcade, New York City . . . .  442 
Arc, electric, 3-pbase . . . . . . .  360 
Armada, Spanish, relics . . . .  482 
Armorclads, early . . . . . . . . . . .  180 
Arms, small, Russ. and Jap. 390 
Army, Japanese . . . . . . . . . . .  425 
Army. Russian . . . . . . . . . . . . .  401 
uAsahi , "  battleship . . . . . . . .  133 
�. Asama" cruiser . . . . . . . . . .  133 
Asbestos weaving . . . . . . . . . .  120 
"Askolp" cruiser . . . . . . . . . .  156 
Attacbment, dredge . . . . . . . . .  500 
Auto-boat contest . . . . . . . . . .  456 
Antomoblle boat, the . . . . . . . .  21a 
Automobile manufacture . .  , 21 
Automobile race, }I"lorida . . .  136 
Automobile racer . . . . . . . . . . . .  391 
Automobile show . . . . . . . .  73, 78 
Automobile speed trials . . . .  350 
Automobile, Stanley . . . . . . . . .  498 
Automobile tool . • . . . . . . . . . .  88 
Automobile tricycle . . . . . . . .  76 
AutoIljR!>l!e wheel • . . . . . . . . .  310 
Awning, - Improved • _ . . . . . . .  162 

Bag, hot-water, electric • • • _ 232 
Balancing device, novel . . . .  294 
Balloons, war, inflation of . _ 384 
Baltimore fire . .  _ .. _ . . . .  153, 217 
Bar cutter • .  _ . . • .  _ .  _ _  . _ . . . .  464 
BaT'k �oat, Ainu . . . . . . . . . . . .  121 
Battery, Edison . . . . . . _ .. _ .  _ 92 
B- ttery, primary • •  _ _ _ _  . . . .  133 
Ba tteries, floating, Spanish . 180 
Battleship "Czarevltch" • _ .  149 
Battleship "Hatsuse, " loss of 433 
Battleship "IllinoiS, " the . _ .  274 
Battleship "Mikasa" • . . . . . .  265 
Battleship "Petropavlovsk" . 321 
Battleship "Shikishima" . • .  134· 
Battleships, Japanese . . . . . .  133 
Battleships, Russian. 156, 157, 198 
Battlesbips, United States . .  363 
"Bayan, "  cruiser . . . . . . . . . .  149 
Beer, Pasteurizing . . . . . _ . . . .  481 
Bicycle attachment . . . .  296, 464 
Bicycles, motor . . . . . .  _ . .  _ . .  159 
Bird cage a ttachment . .  _ . . 295 
Bit, driV'ng . . . . . . . .  _ . .  _ .  _ .  _ 162 
Bees, hidi�1( place of . . . . . . .  219 
Bending device . _ . . .  . . .  . . . .  256 
Block Signal . . . . . . . . . . . . . . .  477 
Blowpipe, simple . . . . . . . . . .  61 
Boat, automobile, the . . . . .  _ 213 

Car, touring, Stearns . . . . . . .  77 
Car, touring, Thomas . . . . . .  80 
Car, touring, Winton . . . . . . .  79 
Cars, Pullman . . . . . . . . . .  _ . .  117 
Carriage, steam, of 1890 . . . .  86 
Cautery apparatus, electric . 296 
ChoJlng dish, electric _ . . . .  _ 232 
Chair, railway . . . . . . . . . . . . .  444 
Chronograph, · railway . . . . . . .  ,49 
Chronometer, electric . . . . . .  325 
Cbloroform apparatus . . . . .  _ 24 
Clamp, COlppressed air . . . . .  173 
Clay, modeling animals . . . . . .  496 
Clock, electric . . . . . . . . . . . . .  423 
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Cloth testing machine . . . . . .  405 
Clotb examining . . . . . . . . . .  _ 404 
Clothing, manufacture of 

397, 404 
Coaling warships _ . . . . . . .  . .  293 
Coat, bark, Ainu . . . . . . . . . .  _ 121 
Coils, radiating . . . .  . . . . .  . .  . .  30 
Coin holder . . . . . . . . . . . . . . . .  123 
Compensating device, tram . .  444 
Concrete piling . . . . . . . . .  _ . . .  248 
Cooking device, camp . . . . . .  123 
Coupling, pipe . . . . . . . . . . . . .  13 
Cru�ser I : ;\dzum�," . . . . . . . . . . .  129 
CrUiser Bayan . .  . .  . .  . .  . . . .  149 
Cruiser "Bogatyr . . . . . . . . . . . .  442 
CrUisers, Japanese, new . . . .  61 
Cruiser "Novik" . . . . . . . . . . .  0 178 
Cruisers, Russian . . . . . . .  156, 157 
Cruisers, United States . . . . .  363 
Cruisers, Japanese . . . . . . . . .  1 33 
Curling-iran, electric . . . . . . .  232 
Cyclograph . . . . . . . . . . . . . . . . .  421 
"Czarevitch, " battleship 149 

D 
Dam, cylindrical . . . . • • .  _ . . •  312 
Dam, roller _ .  _ . . . .  . .  . . .  . . . •  305 
Deer, albino . . . . . . . . . . . . . . . . .  10 
"Demologos, "  Fulton's . . . . . .  180 
Divers, school for . . . . . . . . . .  457 
Distilling app. sea water _ . . 400 
Dock, tloating Durban . . . . . .  3 
braft attacbment _ . .  _ . . . .  _ .  161 
Drawing instrument, new o .  268 
Dredger "Marquess" . . . . . . . .  476 
Drill, electric . • •  _ . • . . . • • • .  _ 41 
Drills, rock, head for • • • . . •  49 
Dynamometer, hydraulic. B' " 289 

E 
Electricity from light . . . . . . . .  476 
Electricity on canals . . .  _ . _ . 25 
Electricity in household _ . .  _ 232 
Electrolysis, apparatus for, 

Ring' s . . . . . . . . . .  _ _ _ _  . . .  290 
Elephants, pulling power • • .  289 
Engine, gasoline • • • • •  _ _ . _ . •  _ 249 
Engines, locomotive, control . .  477 
Erie canal, electricity on . .  25 
HErmaCk, " ice breaker . . . . . .  860 
Evaporator, sea water . . . .  0 367 
Exhibition, St. Louis . • . .  357, 364 
Expedition, Abruzzi _ . . .  252, 272 
Express signa], street . . . . . .  408 
Eye, photography of . . . . _ . . . 477 

F 
Boat, glass-bottom . . . . . . . . . .  94 , Filter, all' _ . .  _ . . . . _ . . . . . . . . 292 
Boat, globular . . . . . . . . . . . • .  192 Fire, Baltimore _ . . • • • _ . 153, 217 
Boats, ga·soline, motor . . . . .  406 Fire escape, British . . . . . . . . .  407 
Boats, motor . . . . . . . . . . . . . . . .  497 Fire escape, noveL . . . . . . . .  0 332 
Boiler scale detect\>r . . . . . .  132 Fire in the Subway . .  _ _  . _ . . 315 
"Bogatyr,'  cruiser . . . . . . . . .  442 Fire Ughter, automatic . . . . .  49 
Bookcase, sectional . . . . . . . . . .  483 �'ireman, suit for . . . . . . . . . . .  296 
Bottle filling . . . . . . . . . . . . . . . .  481 Fish, live, carriage of . 0 . . .  6 
Bottle house, a . . . . . . . . . . . .  _ 67 Flatiron, electric _ . . _ . .  _ . .  _ 232 
Bottles, labeling . . . . . . . . . . . .  481 Flour mllllng . . . .  _ _  . . . . . . 177, 178 
Box, cigarette . . . . . . . . . . . . . .  500 " Florencia, � '  relics of . . . . . . . .  482 
Brace and riveter ' . . . . . . . . . . 408 Fly catcher, novel . . . 0 . 0  • • •  444 
Brake, magnetic . . . . . . . . . . . .  152 �or�J?l

" 
at Rome, the . . . . . . .  273 

Breadstuffs, manufacture of. 169 FUJ I, ' cruiser . . . . . . . . . . . . . .  133 
Brewing, scientific . . . • .  . 473, 480 Fumes, noxious, distrlbut . . •  445 
Bridge, East River, illum- Furnace, glass . • . . . . . . . . . . .  349 

Ination . . . . . . .  _ . .  _ . . . . . .  6 
Bridge, Manhattan . . . . . . .  57, 62 
Bridge, steel, at Oufa . . .  _ .  _ 308 
Bridge, transporter . .  . . . . . .  420 
Bridge, Williamsburg _ _ _  • _ .  424 
Bridges, concrete . . . . . . . . . . .  331 
Buckboard, Orient • • • • • • • • •  76 
Buckle, improved . . . . . . . . . . . . 499 

Cab, hansom, gasoline 92 
Cabin, log, a real . . . . . . . . . . 67 
Cage attachment _ . . . . . . . . .  295 
Calipers, Improved . . . . . . . . . 295 
Canals, electricity on . . . . . .  25 
Canon of Colorado . . . . . . . . . . .  480 
Carbureter, automobile . . . . .  29 
Carbureters, testing . . . . . . . .  30 
Car, dumping . . . . . . . . . . . . . .  13 
Car, rapid transit . . . . . . . . . .  228 
Car' replacer . '. .  . . .  . .  . . . • . . .  408 
Car, Regas . . . . . . . . . . . . . . . .  82 
Car, sleeping, electric . . . . .  60 
Car, touring, Columbia . . . . . .  92 
Car, touring, Delahaye . . . . .  85 
Car touring, Decauville . . . . . .  85 
Car, touring, Knox . . . . . . . . .  82 
Car, touring, Packard . . . . • .  78 
Car, touring, Pope . . . . . . . . .  77 Car, touring, Royal • • • • • • • •  78 

G 
Gage, shingle . . . . . . . . _ . . . . .  499 
Gage, track . . . . . . . . .  _ . .  . . .  123 
Galley, English, old _ _  . _ . . . .  181 
Gasoline engine _ . . . . . . . . . . .  249 
Gasoline motor . _ . . . .  _ . . . .  _ 249 
Gasoline motor boats . . . . . . .  406 
Gasoline motor, Tygard . . . .  212 
Geneva, view of . . . . . . . . . . .  268 
Glass, cut, large piece . .  341 , 348 
Glass front protector . . . . . . . .  90 
Gnu, bluf', the . . . . . . . . . . . . .  139 
Grain valve . . . . . . . . . . . . . . . .  229 
"Gromoboi , "  cruiser . . . . . . . .  156 
Guns, Japanese . . . . . . . .  417, 425 
Gun, Russian . . . . . . . . . . . . . .  400 
Gun, V ickers-Maxim , new . . .  245 
Gun. wire-wound, 6-inch . . . .  361 
Gunboats, United States 363 

H 

Hat, straw, manufacture . .  440 
"Batsuse , "  battleship . . . . . .  133 
"Hatsuse '" battleship, loss 

of . : . . . . . . . . . . . . . . . . . . .  433 
Harrow tooth . . . . . . . . . . . .  _ . . 255 
Hoists, mine, electric • • • • • •  437 

Hook, safety . _ . .  _ . . . . .  _ . . _ 173 
Horse, long-haired . . . . . . . . .  12 
norse, pulling power . . . . . .  289 
Hose nozzle, new . . . . .  . . . . .  295 
Hydrobion, the . . .  _ . . . . . . . . . .  6 

1 

Ice-breaker t ' Ermack" . . . . • . .  360 
"Illinois , "  accident to the . .  274 
Inca relics . . . . . . . . . . . . . 0 • • • 45 
I nca ruins . . . . . . .  _ . . . . . .  _ 388, 389 
"Ingomar, " yacht . .  o • •  0 • • • • •  385 
I nvoice, Priestley ' s .  0 • • • • • • •  422 
I roning apparatus 0 • • • • • • • • • •  499 
Ironclad, first . .  • • • • • • • • . • •  180 
Island of Jolo . .  _ .  _ _ _ _  . . . .  _ 64 
"Iwate , "  cruiser . . . . . . _ . . . .  133 

J 
Jack, lifting . . . . . . . . .  • . .  . . .  123 
J 010, island of . . .  0 • • • • • • • • • 64 
Jupiter, currents of . .  0 • • • •  197 
Jupiter, satellites of . • • . • . •  443 

K 
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Kayak, Eskimo • . .  _ . _ _  • • . . _ 272 

L 
Labeling, automatic _ . • • . . .  _ .  481 
Lager beer brewing . . . . . . 473, 480 
Lamp, arc . . . . . . . . . . . . . . . . .  49 
Langley, S. P . . . . . . . . . . . .  _ .  189 
Launcb, high speed . . . . . . • .  213 
Lawn mower, steam . . . . . . . .  87 
Lawn sprinkler . . . . . . . . . . . .  162 
Leopard, snow . . . . .  ; . 0 • • • • •  216 
Letter press, hydraulic 0 . . . .  367 
Letter box, ruraL . . . . . . . . . . .  478 
Life saving apparatus . . . . .  407 
Life saving globe . . . . . . . . . .  426 
Lighter, fire . . . . . . . . . . . . . . .  385 
Lighthouse, Cape Hatteras . .  462 
LizardS, tame _ . . . . . . . . . . . . .  47 
Load indicator, car . . . . . . . . .  49 
Lock for umbrellas . . . . . . . . .  255 
Locomotive, De Glehn . , . . . .  228 
Locomotive, express, Italian . .  492 
Locomotive, German . . . . . . . .  344 
Locomotive, safety . . . . . . . . .  132 
Locomotive, working . . . . .  . . . 28 
Locomotives, auto controL . . .  477 
Log cabin, real . . . . _ . . _ _ _  . .  ,67 
Loom, Ainu . . . . . . . . . . . . . . . . . 121 
Looping the double loop • • _ _  • _ 493 

M 
Magnets, lifting, electric . _ .  436 
Mall bag catcher • • .  _ .  _ . • . •  368 
Mall box, improved _ _  . . . •  _ .  256 
Mail box, rural . . . . . . . .  _ _  . . . . 478 
Malting and brewing . . . .  473, 480 
Malting and brewing . .  _ 285, 292 
Mammotb, tooth of . •  _ . . _ . _ 60 
"Marquess, "  dredger . . . . . . . . .  470 
Match lighter, automatic . . . .  385 
Meteorite, a huge . . . . . . . . _ 10 
Meter, water, disk . . . . . . . .  _ 161 
Miami canal, electricity . . .  0 25 
Michaud apparatus, improved 386 
Mine hoists, electric . . . . . . .  437 
Mine, submarine . . . . . . . . . . .  330 
Moistener, gummed paper . .  464 
Monolith, an Idaho . . . . . . . . .  139 
Monocycle course, somersault 159 
Monocycle, novel . . . . . . . . . . .  333 
Moon, craters of the . . . . . .  233 
Motor hoats . . . . . . . . . .  2, 3, 406 
Motor, Franklin . . . . . . . . . . . .  82 
Motor, gasoline . . . . . . . . .  81, 249 
Motor, Ivel . . . . . . . . . . . . . . . .  86 
Motor, Tygard . . . . . . . . . . . . .  212 
Motors, automobile . . . . . . . .  29 
Motosacoche, the . . . . . . . . . . .  84 
Mound, Cahokia . . . . . . . . . . . .  236 
Mower, lawn, steam 87 

N 
Navy, Japanese . . . . . . . . . . . .  133 
Navy, Russian . . . . . . . . . . . . .  157 �iPPI�, .�afety. . . . . . . . . . . . . .  49 

Nissm, crUIser . . . . .  . .  . . . 61 �ozzl�, ,�ose, !lew . . . . . . . . . .  295 
N oVlk, crUIser . . .  0 • • • • • • 179 

Nozzle, Swift . . . . . . . . . . . . . .  173 

o 
Oak pruner, parasite . . . . . . . .  179 
Oil tank, moving an . . . . . . .  1 38 
Oller, loose pulley . . . . . . . . . .  499 
Ore loader, automatic . . . . . .  288 
Ore sampling machine . . . . . .  257 
Ol'llans, pipe, great . . . .  328, 329 
Orthodlagrapb . .  . . . . . . . . . . . 41 
Ostriches, raising . . . . . . . . . .  275 
Overshoe fastening . . . . . . . . . .  296 
Oxygen inhaling apparatus . .  314 

p 
Palace of Electricity . . . . . . .  357 
Palace of Liberal Arts . . . • .  357 

Palace of Machinery • •  _ • • • •  364 
Palace of Manufactures _ • •  _ 364 
"Pallada" cruiser . . . . . . . . . . .  156 
Pasteurization, beer . . .  0 • • • • •  481 
Paradox, another . . . . . . . . . . o .  495 
Perspectartigraph . .  _ • _ • . • . •  268 
Petrolenm lake, Texas . _ . • • 96 
Petroleum reservoirs . . . . . . .  441 
Phonbgraph, electrochemical . 438 
Photograph, the largest . .  _ _ 193 
Photography of the eye . _ .  _ 477 
Piling, concrete . _ • • . . • .  _ _  . _ 249 
Pipe coupling • _ _ _  . . . .  _ • _ . _ _  13 
Pipe cutter _ .  _ . . . . . .  _ . .  _ .  _ .  464 
Pipes, frozen. thawing _ .  _ _  . 231 
" Pobleda, "  battleship . . . . . .  156 
"Polar Star, " the . . . . . . . . 0 .  272 
Portraits, autoplastic process 493 
Power station, rapid transit. 461 
Prayer sticks, Ainu . . . . . . .  0 . ,  121 
Printing machine . . . . . • • •  _ • _ 116 
"Protector," submarine . 0 . 0  • • 218 
Pullman cars _ . . . .  _ . . . . . . _ _ _  117 
Python, how It eats . . . . . . . . .  31 

R 

Racer, Ford • .  _ . . . . . . . . . . .  _ 90 
Racers, automobile . . . . .  137, 350 
Rack, clothing . . . . . . .  _ . .  . . . .  445 
Radiation, new form . . . . . . .  438 
Rail, third, contact-shoe . . .  _ .  360 
Rail, third, protector . . . . . .  161 
Railroad track, Lackawanna. 1 1  
Railroad track, warped . . . •  421 
Railway chair . . . . . . . . . . . . .  444 
Railway substructure . . . . . . .  463 
Railway, trans-Siberian . .  308, 309 
Receivers, wireless telegraph 347 
Relics, Spanish Armada . . .  , 482 
Reptile, harmless . . . . . . . . _ .  47 
Reservoir, oil, California . . .  0 441 
Retina, pbotography of . .  _ . .  , 477 
O I Retvizan , "  battleship . . . . .  157 
Ritle, army, Japanese . . . . . .  390 
Rifle, army, Russian . . _ _  . _ 390 
Riveter and brace . . . . . . _ . .  408 
Rock drill attachment . • . . .  444 
"Rossia," cruiser . . . . . . . . . . .  157 
Rowing attachment . _ • •  _ • •  _ 296 
"Ruri k , "  cruiser . . . . . . . . . . . .  156 
Runabout autocar _ _ _  . .  _ .  _ . .  87 
Runabout, Grout • .  _ _  . • • • .  _ .  87 

s 

Saddle, riding . . . . . . .  _ . . . . .  1 61 
Scale formation, boilers . _ . .  13:': 
"Scooter, " the . . . 0 • • • • • • • •  , 201 
Sea water distillation . . . . . .  400 
Sea water evaporator . . . . . . .  367 
Sewing machine, electric _ . .  232 
Sewing machine, invention of 65 
Shaft fastening _ _  . . . .  _ . . . .  _ 444 
Shaving mug . _ . . . . . .  _ _ _  . .  _ 16:': 
Shears, pruning, new . . . . . .  229 
"Shlklshima," battleship . . . .  134 
Ship, turret, Venetian . . . . .  181 
Shutter, photographic . . . . . . .  291 
Signal, block . _ . .  . . . .  . .  . .  . . . .  477 
Signal, , street express . . . . . .  408 
Signaling, submarine . . . . . .  _ _  172 
"Slssoi Veliky, "  battlesbip . 156 
Sleeping bag . . .  _ . . . . . .  _ . .  _ .  272 
Sleigh runner, new . . • . . . . . .  162 
Smith, a floating _ . .  _ . . . .  . .  7 
Smoke consumer . . . . . .  0 • • • • • 13 
Spur attachment . . . . . . .  _ . . .  123 
Stage, opera !).ouse _ . . .  113, 117 
Stanhope, gasoline _ . . . . . . . . .  81 
Stanley, H. M . . .  _ . .  _ . . . . . . .  399 
Starfishes . _ _  . .  . . . . . . . . . . . . . 98 
Starshadows, photography of. 152 
Steering device . . . . . . .  _ . . .  • 90 
Strainer for locomotives . . . .  367 
Straw hat manufacture . . . . .  440 
Street express signal . . . . . . .  408 
Submarine "Protector" . . . . .  218 
Substructure, railway . . . . . . . .  463 
Subway, fire in tbe . . . . . . . .  315 
Subway, rapid transit . . .  453, 461 
Sunfish, deep-sea . . . . . . . . . . •  31 
Support, bicycle . . . . . . . . . . .  _ 500 
Superheater, Plelock . . . . . •  _ 443 
Sword exercise, Japanese . . . .  235 
Sword making, Japanese 269 

T 

����h ��t�m���m�th ' : : : : : : :  � I !����:, bt&����an;; ' ��d" ih� : 2¥ 
Torpedo boat destroyer . . . . . .  209 Auto-boat contest . . .  0 • • • • • •  *456 
Torpedo boat destroyer, Jap. 383 Automobile boat . . . . . . . . .  _ .  *213 
Torpedo, modern, the . . . . . .  196 Automobile, buckboard . . . . .  � :'R. 
Trousers rack 0 • •  0 • • • •  0 • •  0 • •  445 Automobile construction . . . .  75 
Transformer, Berthier . . . . . .  0 476 Automobile firms, mushroom 74 
Transporter bridge _ .  _ . .  _ .  _ .  420 Automobile in 1903 . . . . . . . . .  5 
Track, a warped . . . . . . . . . .  421 Automobile manufacture . . .  *29 
Track gage . . . . .  _ . . . .  _ . . . .  _ 123 Automobile notes . . . . . . .  386, 459 
Tramways, rope, device for . 444 Automobile parade . . . . . . . . .  *391 
Trolley wheel . . _ . .  _ . . . .  _ . _ _ 296 Automobile race, Florida . . .  *136 
Trousers guard . . . . . . . . . . . . 49 Automobile races, coming . . aS6 
Transmission, Cadillac 0 . . . .  88 Automobile races, Monte 
Tractor, military . . . . . . . . . . . .  83 Carlo . . . . . .  ' "  . . . . . . . . .  *350 
Tricycle, automobile _ . .  _ . . .  76 Automobile, racing . . . . . . . . .  74 
Tubes, scale-filled _ . . . . . . . . .  132 Automobile record, new . . . .  459 
Tunnel, Hudson River.37, 42, 253 Automobile records, new . . .  119 
Turbine, 11,000 b_ p . . _ _ _  . . . 229 Automobile, Regas . . . . . . . .  *83 

Automobile relic, an . . . . . . .  *86 
Automobile show . . . . . . . . . . .  74 

u Automobile show, new . . . . .  63 
Automobile show, Paris . . . .  *84 

Unicycle, novel . . . . . . . . . . . .  332 Automobile speed record _ . .  66 
Automobile wheel, new . . . .  *310 

v 
Valve for elevators_ . • • • • • • 
Valve, grain . . . . . .  0 • • • • • • • •  

Valve mechanism . 0  • • • • • • • •  
Valve, rotary, sawmill .. . . . .  
Vapor generator . . . . . .  0 • • • •  

"Variag, " cruiser . . . .  0 • • • • •  
Vehicle wheel . . . . . _ .  _ . . . . . .  

Voiturette, Renault . •  _ .  _ • . . •  

w 

Automobiles, commercial, 
test of . . . . . . .  _ . . . . . . . . . .  313 

Automobiles, toot for . . . . . .  *88 
193 Automobiles, timing . _ . _ . _ . *325 
229 Auttlmn leaves, color of . • . .  23 
255 Avalanche, Mt. Rainier . . . . . .  8 ��� Awning, Improved . . . . . . . . . *162 
156 
464 

85 B 

Babbitt metal . _ . _ . . . . . . . . .  , 478 
Bacteria, radium vs . . . . . . . .  274 
Bag, hot-water, electric . . .  *232 

Warships, coaling • • . . . • • • . _ 293 Baku, power works . . . . . . . .  111 
Water meter, disk . . . . . . . . .  161 Balancing feat, novel . . . . . .  *294 
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Academy of SCiences, Nat . . .  366 Bird cage attachment _ _  . . . .  *295 
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Canal, Baltic-Black Sea _ _ _ _  174 
Canal boats, German . . . . . . .  86 
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Coupling, electro-mechanical. 310 
Coupling, pipe . . . . . . . . . . . . .  ·13 
Criminals, measuring . . . . . .  , 232 
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Dam, huge _ . . . . . . . . . . . . . . .  464 
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Deer, albino . . .  , . . . . . . . . . . . .  * 10 
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Earthquake In Lima . . . . • . . .  312 
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Fever, typhoid, loss from . . . .  363 
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Gage, shingle . . . . . _ . . . . . . . .  *499 
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Gasoline motor boats . ,  . . . . . .  406 
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Radium, action on fabrics . . . .  196 Submarine "Protector" . . . . . .  479 
Radium, action on ml:'tals . .  359 Submarines, entrapping . . . . .  288 
Radium and aluminium . . . . .  383 Subway extension, future . .  ' .' 246 
Radium and radio-activity . . .  131 Subway, New York, fire In . .  *315 
Radium banquet . . . . . . .  ' . . . . . .  155 Subway t rapid transit . . . . . . .  *461 
Radium, blackening of glass 455 Subway, temperature o f  . . . .  114 
Radium bromide emanation . .  455 / Sugar cane, improvement of 267 
Radium clock . . . . . . . . . . . . . . .  403 Sulphur of Sicily . .  _ . .  . . . . .  . .  423 
Radium emanations . . . . . . . . . .  2 1 1  Summer weather of 1903 . . . .  107 
Radium fro mineral springs 491 Sun, atmosphere L � • • • • • • • • • •  343 
Radium, how obtainpd . . . . . .. .,98 Sun chariot, a Viking . . . . . . .  8 
Radium, luminous phenom . .  _ 386 Sun spots, utility of . . . . . . . .  _ 475 
Radium, mysteries . . . . . . . . . .  9 Sunfish, dpep-sea . . . . . . . . . . . .  *30 
Radium phenomena . . . . . . . . .  108 SuperhpstE'rs, locomotive . . . . .  495 
Radium, skin burning hy . . . .  455 Superheater, Plelock . . . . . . . .  *443 
Radium solutions in medicine 90 Surfaces, plane, air reslst-
Radium vs. bacteria . . . . . . . .  2'74 ance . . . . . . . . . . . . . . . . . . .  247 
Railroad fatalities . . . . . .  _ . . .  418 Surrey, electric . . . . . . . . . . . . . .  *92 
Railroad relic . . . . . . . . . . . . . . .  230 Survey, magnetic, Maryland 23 
Railroad run, record . . . . . . . . .  346 Sword exercise, Japanese . . • .  *235 
Rallroad track, warped . . . . .  0421 Sword making, Japanese . . . .  °269 
Railroad tracks, Lackawanna *10 Synchronizing, suppression of 181 
Railroads, narrow gage . . . . . .  398 
Rail, third. contact shoe . . . .  *368 
Rall, third, protector . . . . . .  * 1 61 
Railway chair, new . . . . . . . . .  *444 
Railway, Chinese, new . . . . . .  481 
Railway. electriC, Rome� 

Naples . . . . . . . . . . . . . . . . .  458 
Railway fatalities . . . . . . . . . .  , 479 
Railway, Great Western . .  _ _  0229 
Railway service, steam . _ . _ _ 267 
Railway, Siberian, commerce 346 
Railway, sliding . _ • . . . .

.
. .  _ . .  67 

Railway, street, systems, 
growth . . . . . . . . . . . . . . . . .  S06 

Railway substructure, new . , "463 
Railway, trans-Siberian . . . . . .  '808 
Railway, underground, Berlin lIS1 

T 
Tammany and new bridge . .  58 
Tank, oil, moving an . . . . . . • 138 
Tarquinia, discoveries at . . . .  475 
Telegraph cables, overhead . .  1 73 
Telegraph In Congo . . . . . . . . .  _ 247 
Telegraph, wireless, De Fora " 

est . . . . . . . . . . . . . . . . . . . .  040 
Telegraphy and telephony, 

327, ·459 
Telegraphy, Delany system . • °249 
Telegraphy of picturE's . . . . . .  290 
Telegraphy, sound . . . . . . . . . . . . 172 
Telegraphy, wlreles! . • • • • • • • II 

Telegraphy, wireless, Ger· 
many . . . . . . . . . . . . . . . . . .  1 1 8  

Telegraphy, wireless, Lodge . 271 
Telegraphy , wireless, Marconi 174 
Telegraphy, wireless, on tugs 8 
'.reJephone service ' in J apan . .  1 1 1  
'.rem pie, Buddhist, Arner . . . .  *460 
'rension regulator, cable . . . •  *445 
Tennis racket, new . . . . . . . . .  "'464 
Tent, portable . . . . . . . . . . . . . .  *445 
'l'ermitariums . . .  . . . . . . . . . . .  362 
Theatre fires . . . . . . . . . . . .  160, 234 
Theater fires, prevention of, 

22, 59 
Theater, Hoatlng . . . . . . . . . . . .  *2;1 
'l'heater isolation . . . . . . . . . . . .  175 
Tickets, machine-counting , . .  368 
'fie, concrete . . . . . . . . . . . . . . . .  236 
Tie, railway . . . . . . . . . . . . . . . .  *499 
Tires, non-skidding . . . . . . . . . .  *492 
Timbers, Amer. , strength of 67 
Telegraphy, Wireless, Pupin 

on . . . . . . . . . .. . . . . . . . . . . .  443 
Timing apparatus, Mors . .  , .  *325 
'l'ire, detachable . . . . . . . . . . . . .  *88 
Tires, troubles with . . . . . . . .  212 
Tonneau, electric, Wood' s  . . . .  *79 
Tonneau, Franklin . . . . . . . . . . .  *83 
Tool for automobiles . . . . . . . .  *88 
Tooth of a mammoth . . . . . . . .  1 1 9  
Torpedo, long-range . . . . . . . .  40 
Torpedo, modern, the . .  , . ,  . .  *196 
Torpedo boat destroyer . . . . . .  *214 
T o r  p e d 0 boat destroyer 

"Eden" . . . . . . . . . . . . . . . .  271 
Torpedo boat or battleship . .  358 
Torpedo boat in mod. warf . .  *387 
" Torque, " meaning of . . . . . .  175 
Touring car, Thomas . . .  , . . . .  *80 
Tower, Eiffel, preservation of '130 
Track gage, automatic . . . . . .  *123 
Track, warped . . . . . . . . . . . . . .  *421 
Traction, directacurrent . . . . . .  226 
Traction, electric . . . . . . . . .  , . .  4 
Traction, electriC, railway . .  1 1 1  
Traction, electric, tests . . . . .  382 
Traction of man and animals. *289 
Traction, steam and electric 275 
Tractor, military , prize . . . . . .  *83 
Trade mark infringemen t .  . . .  409 
Traffic, London, statistics . . .  326 
Trains, moving, noise of . . . .  1 08 
Trains, stoppage of . . . . . . . .  155 
Tramw.ays electriC, disinfec. 

by . . . . . . . . . . . . . . . . . .  _ . .  26 
Tram ways, rope, device for . .  *444 
Transformer, actinoaelectric . .  *476 
Transmission, Cadillac . . . . . .  *88 
Transporta tion bridge, Eng-

lish . . . . . . . . . . . . . . . . . . . .  *420 
Transportation, electricaL . . .  155 
TransaSiberian railway . . . . . .  *3U8 
Tricycle, electric . . . . . . . . . . . .  *76 
Trolley harp, hinged . . . . . . . .  296 
Trolley wh-eel, new . . . . . . . . .  296 
Trousers guard . . . . . . . . . . . . . . .  49 
Trousers rack, Hew . . . . . . . . .  *445 
TuberculOSiS, immunity from 231 
Tubing, manufacture of . . . . .  48 
Tuilleries garden, lighting . .  174 
TUnnel construction, syst . . . .  382 
Tunnel disaster, Paris . . . . . .  109 
Tunnel, H udson River, 

114, *253, *324 
Tunnel, North River . . . . . . . .  226 
Tunnel under Hudson . . . . . .  *42 
Turbine, 11,000 h. p . . . . . . . .  *229 
Turbine, Curtis, 5,000 kw . . .  26 
Turbine engines for Cunarders 306 
Turbine liner transatlantic . .  122 
Turbines, steam, floor-space . .. 109 
Turbine, steam, in marine 

work . . . . . . . . . . . . . . . . . .  287 
Turbine steamers, ocean . . . . .  382 
Turbines for ocean steamers 323 
Tuning fork experiments . . .  111 
Turin library fire . . . . . . . . . . .  1 39 
Turpentine gathering . _ . . . . . .  119 
Turpentine, gathering of . . . .  291 
Turpentine gathering, method 23 
Turrets, ha ttleship . . . . .  _ . . . .  312 

u 
Unicycle, a noveL . . . . . . .  , . . .  *332 
U nited States in 1903 . . . . . .  247 
United States and Russia, 

trade . . . . . . . . . . . . . . . . .  . - 1 1 8  
Uranium, demand f o r  . . . . . . .  323 

v 
Valve for elevators . . . . . . . . .  "193 
Valve, grain, new . . . . . . . . . .  *220 
Valve mechanism . . . . . . . . . . .  *255 
Valve, rotary, sawmilL . . .  , .  192 
Vapor generator . . . . . . . . . . . . .  *367 
Vesuvius railway, new . . . . . .  270 
" Victorian, " turbine vessel . .  160 
Von Zittel, Prof . ,  death of 43 

w 
Wagon gearing, new . . . . . . . .  483 
Wagons, steel, new . . . . . . . . . .  310 
Wallace, William . . . . . . . . . . .  439 
Warships, coaling at sea . . . .  *293 
Warships compared . . . . . . . . . .  271 
Warships for Japan . . . . . . . .  366 
Warships, German . . . . . . . . . .  437 
Washington Water Power Co. 26 
Waste products, utilization of 151 
Water, bad, of Southwest . .  109 
Water carts, motor . . . . . . . . . .  459 
Water meter, �isk . . . . . . . . . .  *161 
Water pipes, frozen, melting 200 
Water pipes, thawing . . . . . .  327 
Water-plane principle, appl . . 479 
Water�power, develop. ,  cost 

of . . . . . . . . . . . . . . . . . . .  _ . .  291 
Water power in France, cost 271 
Water, purification of . • .  , .  _ 310 
Water shade, a . . . . . . . . . . . . .  °173 
Water stlll infrlngement . . . .  465 
Water supply, New York _ . 342 
Wa ter wheel, Burden, Troy 296 
Waterworks, boring for . . . .  443 
Waters, mineral, and radium 131 
W ave detector, a noveL . . .  8 
Weather vane, simple . . . . . .  87 
Weevil, cotton-boll . .  271,  290, 438 
Welding aluminium, machine. *325 
Westrumite, experlm. with . 386 
Whale carcasses, utilizing . . .  344 
Wheel for vehicles . .  _ _  . . . . • .  *310 
Wheel, trolley . . . . . . . .  . . . . . .  296 
Wheel, vehicle . . . . . . . . . . . . . .  *464 
Williamsburg bridge . . . . . . . . . "424 
Windmill, Improved . _ . .  *256, 0295 
Windmill power, factory . . . .  26 
Windows of the sea . . . . . . . .  *94 . 
Wind pressure at Eiffel tower*230 
Wind vane, hom€amade . . . . . .  439 
Wine cask, the largest . . . . . .  436 
Winter Insects . . . . . . . . . . . . . .  150 
Wire-drawing, old and new 309 
Wireless telegraph receivers. *347 
Wire rope trade mark . . . . . .  182 
"Wolvin , "  steamship . . . . . . .  *345 
Wool, carbon . . . . . . . . . . . . . . . .  47 
Worlds, mystery of . . . . . . . . .  215 

' Welghts, Brit.  standard, new 41) 
WrE'nch, a new . . . . . . . . . . . . . .  *368 
Wright, Carroll D . . . . . . . . . •  0115 

y 
Yacht "Ingomar" . . . . . . . . . , • "3811 

Zeppelin experimentS ot. . . .  331 
Zinc, white, trom slag. . . . . .  48 
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place 
is full of  men whose great
est regret is that their 

The other 

wives and children 
left unprovided for. 

were 
How 

easy i t  would have been 
to have made the future 
of their loved ones se
cure. May we send you 
our l i ttle booklet tel l ing 
" h ow " ? We insure by 
mail .  

PENN MUTUAL LIFE INS. CO. 

We 

PHILADELPHIA 
Sa"e Your Valua ble., 1 

SECRET SAFE
DEPOSIT BOXES I ·  

For H O M ES ! A l l  sizes, papers, 
jewell',\', rable si lver, *5.00 up, 
l har�es prel'aid. �ecurely auellol' 
in wall ,  desk, drulser, trunk, etc. 
l5eud postal for bee descl'iption. 

LOWRIE SAFE & LOCK CO. 
FlatIron Bldg., JIi. Y. City. 

Insure You 
against all loss and guarantee at least 200 per cent. per 
annum ou your investment in a 

Dean Boiler Tube Cleaner 
Order one on trisl. If the cleaner bas not paid for itself 
in six montbs' use and given complete satisfaction, we 
will refurld your money. 

W M .  B. PI ERCE CO. 
:H 9 Washington !Street, Bnffalo, N. Y. 

ST IM ULAT ION  without I R R ITATION 
Means New Llle t o  t h e  Sca l p .  
The Evans Vacuum Cap gives the scalp a 

thorough massage and encourages a fiee 
and henlthful circulation without rubbing 
and without the use of drugs or irritants. 
It will stop hair trom tallh .. g out and re
store a uurrnal growth where live follIcles 
exist. The Cap is u�ed about ien minutes 
twice a day and its efft.cts are pleasant from 
the very beginning. We will lefund your 
money in tull if results are not satisfactory 
after a thirty days' use, Call on or address 

EVAN S VACUUM CAP CO. ST. I.OUIS OFFICE, Fullerton Building. 

"lTd it CO���I���: c�ft��E�U�3��:s��W!hi 
give :l sufficient Humoer of rlenlOllstratious free to satisfy them as to the mtlrit ot thlS applull\ct:: . 

MIND the MICROBES ! 
You get them In all ordinary 

drinking water. Before drinklnfl 
purify it. You can transform it 
iuto pure water in the surest and 
quickest way by using the well. 
k.nown 

Filter 
which is so cons tructed as to elimInate 
from the water all foreign bodies. One 
gallon of pure water in 4 minutes. Easy 
to clean, easy to CMe tor. 

BERKEFELD fiLTER C O . ,  4 Cedar Street, New York 

Trade Marks. 
Designs, 

Copyrights, Etc. 

qut��
n
:s�:��t: �u�

k
6���i��d 

;;::
c
����h��:� 

Invention Is probably patentable. Communica
tions strictl

{; 
confident.al. Handbook on Patents 

se
�!l::�s ta���stt\'fci'::fi �����n�(r;:g:t�e Special Notice, without charlie, In the 

Scient i fic  American 
A· bandsomely ilInstrated weekly. Largest cir
culation of any scientIfic journal. Terms, $3 a 
year ; four montbs, $1. Sold hy all newsdealers 

MUNN & CO.a6 1 Broadway, New York 
Branch Oftlce 625 F St. Washington, n .  C. 

Scientific Amerlca.n 
Wagon pull device, W. W. Hopkins . . . • . . . •  762,311 
Wagon top, J. Pohllg . . . . . . . . . . . . . . . . . . . . . . 762.756 
Waist, L.  R. Green . . . . . . . . . . . . . . . . . . . . . . . . 762, 704 
Waist, self adjusting, L. Fogus . . . . . . . • . . . •  762,581 
Washboiler, J .  L. & J. L. Brobst . . . . . . . . . •  ' 762,u76 
Washing granular materials, apparatus for, 

Holfman & Gibson . . . . . . . . . . . . . . . . . . . . .  762.309 
"'Tashing machine, Stocking & Mendenhall . .  762,851 
Water closets, etc . ,  flushing apparatus for, 

J. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.444 1 -
Water elevator, air-expanding, A. Bye . . • . . •  762,615 1 , ___________________________________________ _ 
Water tube boller, W. C. Kendall . . . . . . . . . . 762.320 
Weaving, fiexible looper for doup, W. G. 

Hartley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,584 
Wells, apparatus for maintaining a continu· 

ous :flow of sand carryin g . oil from, Cush-
Ing & Johnston . . . . . . . . . . . . . . . . . . . . . . . .  762.808 

Wells. apparatus for promoting fiow of 011 
and gas in, F. Gardner . . . . . . . . . . . . . . . .  762,628 

Wheel washer. H. F. Diederich . . . . . . . . . . . .  762,618 
Windmill. J. L. Joyce . . . . . . . . . . . . . . . . . . . . . . 762,315 
Window casement stay, C. J. Fooks . . . . . . . . 762,296 
Window, E'tc . ,  fastener, J. A. Belk . . . . . . . .  762,376 
Window frame, N .  E. Parish . . . . . . . . . . . . . . 762,651 
Window, horizontally pivoted, H .  B. Hlte-

sbew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 762.634 
Window lock, W. E. Conner . . . . . . . . . . . . . . . . 762, 61 6 
Window lock. J. T. Myers . . . . . . . . . . . . . . . .  762.648 
Wire attachment, earth or ground, J. J. 

O 'Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  762.341 
Wire connection. feed, G. L. Osborn . . . . . .  762.840 
Wire stretcher, W .  R. Lott . . . . . . . . . . . . . . . •  762.327 
Wire tightener. T.  J. Corrigan . . . . . . . . . . . .  762,691 
Wrenrh. A. M. Sanders . . . . . . . . . . . . . . . . . .  762. 351 
Wrench, J. W. Todd . . . . . . . . . . . . . . . . . . . . . . 762.456 
Wrench. D.  E.  Lombard . . . . . . . . . . . . . . . . . . . . 762.483 
Wrench, L. Kules . . . . . . . . . . . . . . . . . . . . . . . .  762.537 
Wrench. C.  U .  Reams . . . . . . . . . . . . . . . . . . . . . . 762.556 
Wrench. W. Leacb . . . . . . . . . . . . . . . . . . . . . . . . 762.592 
Wrencb. S. M. Rowe . . . . . . . . . . . . . . . . . . . . . .  762.762 
Wrencb. I. Welsnek . . . . . . . . . . . . . . . . . . . . . . . .  762. 784 

DESIGNS. 
Belt, waist, L. Hauser . . . . . . . . . . . . . . . . • • . •  36,979 
Cards, back for playing. S .  N.  Barker . . . . . . . .  36.963 
Cards, front for playing, J.  G. A. Fortier . . . . 36,96.,. 
Casket trimming, W.  E.  Stevens . . . . . . . . . . . .  36,982 
Chafing dlsb or casserole stand, C.  Rohlfs . . . . 36,972 
Hat ornament, C.  Nuebllng . . . . . . . . . .  36,977. 36.978 
Lamp. A.  H .  Humphrey . . . . . . . . .. . . . 36.973 to 36.976 
Mantel, F.  A. Broadbent . . . . . . . . . . . . . . 36.983, 36,984 
Mirrors, . brushes, or similar toilet articles, 

back for. G. H .  Berry . . . . . . . . . .  36,965 to 36,968 
Pillow sham or similar article, R. Zedler . . 36,980 
Robe, P .  Belllsio . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.981 
Silver, plated, or similar ware, metal orna-

ment for, G. H .  Berry . . . . . . . .  36.969 to 36.971 
Souvenir brick, H .  J.  Reynolds . . . . . . . . . . . . . . 36.962 
Stove. H.  W .  Beattie . . . . . . . . . . . . . . . . . . . . . .  36,986 
Vehicle seat, C.  H .  Davis . . . . . . . . . . . . . . . . . .  36,985 

'fRADE MARKS. 
Ale, stout, porter and beer, William A. Miles 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42,799 
Belting, certain named, C.  L. I reson . . . . . . . .  42,810 
Butterine, Globe Butter Co . . . . . . . • . . • . . . . . . .  42,826 
Canned sardine s  and sprats, "Excelsior" So-

ciete Anonyme Commereiale, Industrielle 
et Maritime . . . . . . . . . . . . . . . . . . . .  42,801 to 42.803 

Cards, playing, J .  G. A. �'ortier . . . . . . . . . . . .  42.795 
Coal tar, derivatives thereof, and coal-tar 

products. Na tional Coal Tar Co . . . . . . . . .  42.829 
Coke, Suburban Gas Co. of Philadelphia . . . . . , 42, 8U8 
Confectionery, Shupe-Williams Candy Co . . . . 42,825 
Corsets, Miller-Heimann Co . . . . . . . . . .  . . . . . .  42,821 
Corsets, Weingarten Bros . . . . . . . . . . . . . . . . . ' . .  42,822 
Corsets, women's,  George C.  Batcheller & Co. 42,820 
Disinfectants or germiCides for certain named 

purposes. Marshall Oil Company . . . . . . . .  42.805 
Flour, wheat, Abenheim Bros . . . . . . . . . . . . . . 42,800 
Foods for poultry, prepared, .Gold Coin Stock 

�'ood Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42'804 1 
Glue and pitch, marine, Jeffrey ' s ,  Patent Mar-

ine Glue Works . . . . . . . . . . . . . . . . . . . . . . . . . 42.813 
Hammers, sledges, and mauls, Atha Tool Co. 42,816 
Heated Burfaces, coverings for,  Asbestos and 

Magnesia Manufacturing. Co . . . . . . . . . . . . 42,812 
Journals, trade, D. T. Mallett . . . . . . . . . . . . . .  42, 794 
Lamps, incandescent mantles for gas, Clus-

ter Gas Light Co . . . . . . . . . . . . . . . . . . . . . .  42, 811 
Lathes. W. F.  & John Barnes Co . . . . . . . . . . . . 42, 817 
Medicinal waters, certain named, }"inlay, 

Dicks & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42,827 
Overalls, Nunnally Bros . . . . . . . . . . . . . . . . . . . . 42, 797 
Oxygen, compounds for liberating, McKesson 

& Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42. 807 
Painters' supplies, certain named, Standard 

V arnlsb Works . . . . . . . . . . . . . . . . . . . . . . . . .  42,809 
Paper, wrapping, Samuel Cupples Wooden 

Ware Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42,823 
Paper makers felting, J.  Porritt & Sons . . . .  42,824 
Powder for destroying bedbugs. E.  Temple-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42.806 
Remedy, constipation, A. C.  Fleckenstein . . . .  42,828 
Rubber like gum, crude, American C:r;ude Rub-

ber Co . . . . . . . . . . . . . . . . .  · . . . . . . . .  · . . . . . . 42.814 
Silk fabrics, York Silk Manufacturing Co . . . . 42. 819 
Snap fasteners, U nited States Fastener Co . . . 42, 815 
Threshers and hullers, pea and bean, J. M. 

Brasington . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42, 818 
Undershirts, Rubens & Marble . . . . . . . . . . . . . .  42,798 
Waterproof outer garments, Aquascutum, 

Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42, 796 

LABELS. 
H Anchor Soldering Flux, "  for soldering flux, 

O.  J . Lanigan . . . . . . . . . . . . . . . . . . . . . . . . . . 11, 143 
"Automatic Druggist, " for automatic medi-

cine chest. J.  C .  Dow . . . . . . . . . . . . . . . . . . 11, 154 
"China-Lac, " for painters' supplies, Patter-

son-Sargent Co . . . . . . . . . . . . . . . . . . . . . . . . . . 11,142 
"Cigaros Fabrica de Tobaccos Garantia, " for 

cigars, Central Lithograph Co . . . . . . . . . •  11,134 
" Cigaros Puros, "  for Cigars, Central Litho-

graph Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,135 
" Creonol, " for disinfectant, Creonol Chemical 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,139 
"Curtis' Oils for Furniture, Hardwood, Pi-

anos and Floors ,"  for oils, I. R. Curtis 1 1 , 141 
"Dr. Von Hassen' s  French Germ Destroyer, " 

for antiseptic, O. B. Wunschow . . . . . . . .  11 , 1 38 
"Excelsior Trimmed, Steam Shaved Smoked 

Beef. " for smoked beef, J. W .  Worrall 11,150 
" Golden Rule V�a-n-i-I-v-a, " for an extract, 

Citizens' Wholesale Supply Co . . . . . . . . . .  11,144 
"Kennebec Spruce Gum , "  for gum, C. A. 

McMahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,149 
"Lomax' s  High Grade Carbonated Bever-

ages, for ca:.-bonated beverages, Chicago 
Consolidated Bottling Co . . . . . . . . . . . . . . . .  11 , 146 

Write 
to-day 
for free 
catalogue 

(Is composed of pure Utah Asphalt. prepared Linseed·UiI and Pine Creosote) 

applied on an old leaky shingle, tin or felt roof will make it 
absolutely waterproof. Stops the rusting process in tin or iron, 
and stops warping or rotting of shingles. Will add ten years to the 
life of a new or old roof. 

tJI ROOF LEAK is the most durable sun or winter proof paint or 
coating possible to make. Does not crack in winter or soften in 
summer. Easily applied. Imparts no taste to water. 

tJI ROOF LEAK SHINGLE DIP renders the wood absolutely 
weatherproof, and when the shingles are nailed on the roof they 
become cemented together so tightly that warping which causes 
cracked shingles and loose nails is positively prevented . 

tJI ROOF LEAK is shipped in the heavy liquid cement form, and is 
applied as received on worn and leaky surfaces: It is reduced with 
one quart of boiled linseed-oil to each gallon if used as a durable 
paint on surfaces in good condition. Shingle Dip is shipped ready 
for dipping. 

i tJI ROOF LEAK COATING AND ROOF LEAK SHINGLE DIP 
are made in Black, Maroon and Dark ' Green. Five gallons up to any 
quantity, 75c. per gallon , freight paid east of Denver. Returnable 
at our expense if not approved. 

tJ ROOF LEAK is sold by up-to-date paint and hardware dealers 
Those who try to sell you something else are not doing you j ustice, 
because " there is nothing else like ROOF LEAK . "  

tJI Liquid samples, together with a n  interesting booklet showing its 
various uses, will be sent on request, or to enable you to give it a 
practical test, we will send you for $1 .00, delivered free to your door, 
one gallon , which is sufficient for cementing 100 square feet of leaky 
surface, or painting 200 square feet. One gallou of Shingle Dip 
covers about 400 square feet, shiFgles both sides. 

ELLIOTT VARNISH CO. , t 56 Fulton Street, CHICAOO 
263 Pearl Street, lIIEW YORK 

Mann facturers of Fine Varnishes and Inventors of 

M u l l i n s  Uns inkab le 
Stee l  P l easure Boats 

Marie ' of' �teeJ. Practicallv indestructible 
Air chamber each end. Cannot sink.  Can" 

. ' �' . Dot leak. Require D O  caulking. rdeal bMt 

t 5�foot $29 00 ses.t five persous in cornfoft. 
boat, crated • able for ladies and children. 

The modern row boat f�: Pl�=;�, .�je����eJ�:!�iffilar�� 0?h��1�;�e! d��:;� 
W. H. MULLINS, 384 Depot St., Salem Ohio 

S P E C I A L  M A N U FACTU R I N G .  
D I E S  A N D STAMPIN G S  TO ORDER. 

S P E C ' L  M A C H I NERY- M O DELS-EXPERIMENTA L W O R K  D R O P  F O R G I N G  D I E S  A N D  D R O P  FORG I N G S .  H A R DWA R E  SPEC IALT I E S  E TC M A N F O  TO O R D ER.SEND S A M P LE S  O R  D�AW I N G S  FOR ESTIMATE S W R I T E  FOR O U R  BOO K L E T. TH E G LO B E  M A C H I N E  & STA M P I N G  C O . 9 7 0  H A M I LT O N  S T. ,  I.. L E V E L A N D ,  O H I O a 

IWUJ3WII .... 1I Corliss Engines, Brewers' 
and !iottlers Macblnerv. THE VIl,TE;R 
MFG. CO .. �99 QUnton St., Milwaukee, Wis 

CHEMI OAL EXAM I NATION S alJ-D-'s� DR. H. C. STIEFEl., Bissell Block. Pittsburgh. Pa. 

MODELS " EX P E R I M E N TA L WOR K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD , Fox Bldg •• Frankl in  Square. New York. 

BU I LD E R S 1l-,tp���::t!u �o���im'v7r;tion�.l'2:�T: 
oped. THE FENN·8AJ>LER MACH. co., Hartford, Conn. 

"TH E O RYSTAL" . " ONE CENT " 
, Plate Glass Gum Vender Designers and constructors of vendlIlJl machines of all 

kinds, on contract. MICHIGAN NOVELTY WORKS, Kalamazoo, Mich. 

" How to Snccessfnlly Operate a Gas 0;' 
Gasoline Engine." This book Is the latest and tbe 
.. Last Word " on the subject. Pocket Edition. Price 
Fifty Cents. For sale by the GE"ESEE LAUNCH AND 
POWER COMP;ANY. Box 467, Rochester, N. Y. 

MOD EL M AK E R lfe'�::nrc����fYfa!�:�r�f:J ��� 
macblnery. M. SANGER, 62 Cortlan� St., l'iEW YORK 

W A NT E D-��t���'iiA'ilt�:d ma::�:�i;'i��::'r�gde��: 
terior. Must be capable of snperlntending draughllIlJl 
department, dictating correspondence, etc. Plant em-
ploys 

100 'l·it'�ire!�Wl�a��I��t���'r:':�t?�li��ta, GR, 

Desillns for parts or complete Automobiles, Aerial 
Engines. Motor Boat Machinery Free literature. 

S. M. HOWELL, Zanesvil le, Ohio. "Marlin Splits, Marlin N atural Mineral 
Water, " for mineral water, McBride & MECHANICA l, MAN UFACTURF.:RS wishing 

" Pa�:r;�r 
H�ir

' . it��t����,;; . f�� . :b�i� . ���to�e�: 1 1 ,145 to establlsb brancb In New York City, can be represented TYPfWRITfR HfADQUARTfRS M. Langtry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,140 by NATIONAL SUPPLY CO., 835 Broadway, N. Y. 
" Parker Rye, "  for rye whisky, Oxford Dis-

tilling Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 11 ,147 
"Phenquisal , "  for medicine, T. J. Backes . . . .  11 , 1 37: 
"Tastewell, "  for whIsky, Green Mountain Dis-

tillery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 ,148 
"The Ault & Wiborg Non-Filling Typewriter 

Ribbons, " for typewriter rIbbons, Ault & 
Wlborg Co . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  11 , 153 

" The Highland Brand, "  for caps for boys and 
girls. A. Rosenberg & Son . . . . . . . . . . . . . 11,133 

"The Phoenix Whalebone Whip, " for whips, 
Phoenix Manufacturing & Supply Co . . 11,151 

"Veribest, " for mantles, Liberty Incandes-
cent LI!(ht Co . . . . . . . . . . . . . . . . . . . . . . . . . . 11,152 

"W. H. P . , "  for Cigars, W .  H. Paulson . . • •  11,136 

!\lAME PLATES-STEEL STAMPS P ' EMPLOYEE GHECKS,KEY TAGS &BADG ES ' 
J . RO BBINS MFG.CO . 58 KN E E LAN D ST. 

SiEND FOR CATALoGU£ · . . · . B OSTO N ,  MAS S .  I ECf!!�'�!1 b'!��'��� O t�!J!�.��er" 
FJexible cord attached and contact spur in case, which 

DRYING MAC H I N ES s. E. WORRELL IS dr .. wn b .. ck lnto ca.e, wh.n ca"

.

I.d ln pock.t. � 
• Hannibal Mo Size of wat('h and very 1i�ht wei�ht. Can be used jn • .----------
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Particular y designed fOT Auto. use. \. !.-. ;  
�"if"gf HARDWAR E  ELDREDGE l<:LE()TRHl MFG. CO. �-.� 

Contract Manufacturers and 
will market articles of merit 

LOR I M E R  MFG. C O . ,  1 5 3 S. Jefferson St" Chicago, I I I .  

2 2 1  Main St., SprlnJrlleld, Ma ••• 

M R .  MAN U FACT U R E R-
Steam plants have leaks : leaks tbat you can't 

see� but which, on that account. are more ex
pensive. 
th�: rgr
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A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1 863, will be furnishNl from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
"iven. Address Munn & Co. , 361 Broadway, New 
York. 

ve�f,;'�d��� ��;e��'
t�arn:��i�';S 0��:::�3

d
inb;h�

h�o��: M OD EL AND EX PE RI M ENTAL WO RK. 
goIng list. For terms and further partlculara Electrical and Mechanical Instruments. Small Mach'y. 
IlddreBS MUDD & Co. , 361 Broadway, New York. E DWARD KLEINSC H M I DT,  82 W. Broadway, New York. 

THE G. M. PARKS CO. 
34i> Maiu Street, - ,  , ·Fitch burg, . Mass. 
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Winton is King 1 It Wears the Crown 
of Excellence 

A bsolute air governor, guaran1 eed tires. inde
strur$ible crank-shaft, mechanically cor rect 
�'l�&rO�s}��: b.

t�?:���m[ ��:,�� d�ff��I��: 
THE WINTON MOTOR CARRIAOE CO • • Cleveland. 0 • •  U.S.A. 

The Orient Surrey 

Speed 18 t o  20 miles per hour. Will cll n: b  all grades and 
carry four people anywhere they wish to go 

Write for catalogue 
WA LT H A M  M A N U FA C T U R I N G  C O. 

80% 23. 

DARRAC Q 

18, 15.eO, 80.89 Hor8e Power8 

Favorite of two cont.lnents. Holds more 
records for speed and endnrance than any 
other make. Promllt deliveries. Dupll
\late parts always on hand. 

AMERICAN DARRACQ A UTOMOBILE .,0. 
O<mtToUe4 "".Ii. A. La Roche 00 •• 6M Hudson Strut 

147 West 38th St., New York 

� Greated Air Cham her 

F 

I 

S 
K 

/ 

flaK DETACHABLE 
T 

Fisk ChlcoDee I 
Rubber Fills, R 

Co. Mass. E 
M OTO R T I R ES S 
Eadest Manipulation � 

C H A RTE R 
GAS and GASOLINE 

For All Work; 
Statlonarles. Portables. Holsters, Pump. 
ers. Sa wing & Boat Outllts. 

Sond for Oatalague and TestimonUJia. 
State Your Power Need •• 

CHARTER flAS ENGINE CO., Box 1 48, STERLING.  ILL. 

S C a.los All varieties at lo west pnce.. Best RaIlroad 
Track and W&Ilon or Stock Scales made. 
Also 1000 useful artICles. Inoludlng Sates. 
Sewing Machines, Bicycles. Tools. etc. Save 

Money. Lista Free. CHICAGO SCAL" CO .. Chicago. Ill. ' 

Scientific American. 

WA R N I N G ! 
The following Manufacture .. and Importers are licensed under t.he pioneer patent No. 549.160, granted to 

George B Selden, dated November 5th, IH95, on 

G aso l e n e  Auto m o bi l es .  
In view of their 1icense agreement they aud their agents w i l l  not se l l. keep on hand or in any manner 
dispose of or deal in directly or Indirectly auy unlicensed new or second-hand gasoJene vehicles, infringing 
said Selden patent. 

El ectrIc Veh icle Co. 
W i nton Motor Carriage Co. 
Packard M otor Car Co. 
Olds Motor Works 
Knox Automobi l e  Co. 
The Haynes·Apperson Co. 
The Autocar Co. 
The G eorge N .  Pierce Co. 
Apperson Bros. Automobile Co. 
Locomobi l e  Co. of America 

Smith & Mabley. I nc. 
Central Auto mobI le  Co. 
Alexander Fischer 

MAN UF A CTURERS : 

The Peerless Motor Car Co. 
Standard Motor Construct i o n  Co.  
Waltham Manufact ur ing  Co.  
Pope Motor Car  Co. 
J .  Stevens Arms & Tool Co. 
H.  H.  Frankl in  Mfg. Co.  
S m ith & Mabley. I nc. 
The Com mercial Motor Co. 
Berg Automobile Co. 
Cadi l lac Automobi le  CO. 

IMPORTERS . 

Hol lander & Tangeman 
Standard Automobi le  Co. 
E .  B. Gal laher 

Northern Manufacturing Co. 
Pope-Robinson Co. 
The Kirk Man ufactur ing Co. 
El more Manulacturing Co. 
E.  R.  Thomas Motor Co. 
Buffalo Gasolene Motor Co. 
The F. B. Stearns Co. 
Pope Man ufact u ri n g  Co. 
Sandusky Automobi le  Co. 
Crest Manufactur ing Co.  

Auto Import Co.  
F. A .  LaRoche Co.  
S idney B.  Bowman Auto'b i le  Co.  

Both the basic Selden patent and more than 400 other patents owned by members of tbis ASSOciation will 
be enforced a/itainst infringers. Manufacturers, I�porter8t Dealers and Agents, also Users of unlicensed 
machines are liable. ., 

ASSOCIATION OF LICENSED AUTOMOBILE MANUFACTURERS 
No. 'I' EAST 42d STREET, NEW YORK 

A BRAKE IS " THE JEWEL" OF BIOYOLE MEOHAN ISM 
It i s  simply 1awlessness t o  life and apparatus not to 
taKe advantage of the new principle applied In the 
neIV 191» 

MORROW BRAnE 
J. rad�l\'1ar& 

The Morrow avoids all troubles by employlug but ODe clutch. 
Send for a catalogue and learn tbe recommendatory features of this perfect device. 
PRICE. $Ii. ECLIPSE MACHINE CO., Elmira, N .  \: .  

C O L D  G ALVAN I Z I N G .  
A M E R I C A N  P R O CE. S S  N O  R O YA LT I E S. 

5AMPLE5 A N D  I NFORMATION O N  APPL I CAT I O N .  
N I C K E L 

AND 

Electro· Plating 
ApparatDl aDd Material. 

TlI:B 
Hanson &. V a n  W i n k le 

co., 
N,,'W' n l' l  •• N . J .  

92 William S t  •• N. Y. 
30 & 32 S. Canal St. 

ChlC&jlo. 

PERKINS POWER PRESSES 
V.e the No. :SO Model "B" 

1904 Pre •• 
It makes sheet metal stamping 
" v.:ay with a vengeance. H It 
WIll work at high speed without 
clatter or jump, will save its 
cost in the saving of dies alone. 

You will find this 

Sheet Metal Stamping Press 
"Always Rounded I.to Form 

and SqUlll'ed for Aaion ." 

Our ne w catalogues will be 
sent free. They give valuable 
information on presses. 

No.  1 2  Perkins Street. 

PERKINS MACHINE COMPANY, Warren, Mass. 
DYNAMO AND MOTOR COMBINED.-
b'ully described and !l1ustrated in SCIENTIFIC AMERI
CAN SUPPLEMENTS 844 and Stili. The machines can 
be run either as dynamos or motors. Price 10 cents 
eacb. by mail. Munn & Company. 361 Broadway. New 
York City, and al1 newsdealers. 

I;I R ISTO L ' S  
R ECORDING I NSTR UM ENTS. 

Pressure Gauges, Vacuum Gauges. Voltmeters, .Amperemeters, Wattmeters, and �'hermometers, make continuous records Day Il!1Id Ntoht. Will pay for themselves. Every Instrument fully guaranteed and sent on 30 days' trial. no- Send for Oircu. 
lars and Specinum Ohart. 

,. The Bristol Comnany. Waterbnry. C()!lD. 
MEDAL PARTS EXPOSITION. 

MI LL 
fs sold more largely to Porttand Cement Works than any other make. Rere's the proof conclnsive : 079 Mills Bold in the past two years to following works : 
Lehigh Portland Cement Co., Ormrod. Pa. Struthers Fuma ... Co •• Struthers, Ohio. 
Lehlgb Portland Cement CO'\fitchell, Ind. Texas Portland Cement &: Lime Co., DaIlae, Tens. ��� �::

e
���e:��:'

pa.
ellston, Ohio. ��\;,o����mc:!t�:i'Jg!:1�:; Ind. 

Glens Falls Portland Cement Co •• Glens Falla, N. Y. Kansaa Portland Cement Co •• lola, Kan .... *:ro�!tL;!�l�:!fb��:;t ���n\�hai;t Ont. fei� ����!;g�:e!\ls��'Pe��n Mieh. 
Sandusky Portland Cement Co., Syracuse, Ind. Penn-Allen Portland Cement Co., Aiientown, Fa. 
���yw.=n;o���t 8�;;,!���o�:r�n, �k�r��. 

Port1and Cement Co., lI!&rtins 
Micb. Wolverine 'ortland Cement Co. Coldwater, Mieh. 

IIidla.nd Portland Cement CO.t BedfoM, Ind. Bronson Portland Cement Co., Bronson, Mich. 
Bonneville Portland Cement Co., Siegfried. �uaker Portland Cement Co., Sandts Edd�, Pa. 

Iro ��is Port1and Cement Co., Caledonia., �ll.
nd Cement &: Lithograph Stone Co., hlcago, 

AI �h ' pY• I MissiosipplValley Portland Cement Co.,laOuIslana., p a ort and Cement Co., Alpha, N. :1. M&. ,. 
Whitehall Portland Cement Co., V.menton, Beneville Portland Cement Co"' Bonevlne, Onto Pa. Toledo Portland Cement Co., JWI.Jlchester, Mich. 

It is the way the • Gri1lln :Mill " works that does it. Best work, least time, smallest expense. Dlustrated catalogue free, if you ask for it. 

BRADLEY �LVERIZER CO., 92 State Street, Boston, Mass. 

.. CRAI E P U LLER.-" TH E TOOL FROM MASSACHUSETTS." What 
A DELIBERATE ACCEPTANCE OF THIS IMPLEMENT UPON OUR WORD 

Will reward the buyer wltb a NEW tool desll(ned for drawing oll'cams, wheels, pulleys. etc., and 
forcing on or olf sleeve_, couplings and the like. 

No. 3.- ·For nse in machine shops and automobile repair shops. 
No. �.-For automobile kits. 

Under proper conditions the CRANE P ULLER can be employed as a shaft straightener 
and also as a jack. Capacity, 10 tons. 

TO GET " ON PUL.UNG TERMS " WITH US 
Write to CRANE & RICHARDSON, 1 1 3  Water Street, Boston, Mass. 

ACCUR.ATE 
RELIABLE 

DURABLE 

VV AT C K E S  

STYLISH ta 
EFFECTIVE 

IN DESIGN 

fShe 
COLLVER TOVRS 

(De Luxe) 
Small Of'O'UPB. Summer and FaU. I(1f' 

. We know that onr watches will do what we expect ·of them, therefore. it is ek8Y to uuqu
d

estfon
ably lI'uarantee every watch we make. from the cheapest to the most expensive II'ra e .  J .A. :P .A. N" 

Laboratory Glassware, 
A p p a r a t u s, C h e m i c a l s, 
Lenses and Shutters, Field GlasHs, 
Projection Apparatus, Photo· Micro 
Cameras are used hy the leading 
Laboratories and Government De
partments Round the World. Catalog. free. 
Bausch t: Lomb Opt. Co. 

ROCHBSTRR, N. Y. 
New York Chicago Boston Frankfurt. 

J E SS O P 'S  S T E E LTHB\�E- r 
F O R  T O O L S ,  S AW S  E TC 

c ,�  J E S S O P  & S O N S  L �  g l  ,J O H N  S T  N E V\  V O R I F  

THE NEW ENGLAND WATCH CO . •  37 ®. 39 Maiden Lane. New Yorh 
" Snow Hill. London, Enll'land 

Radium l  
A Pr a(ti(al (ar for Ameri(aD Roads. 

Tbree Rpped. and Revers.e . .  Slldinl( Transmission. Inter
lock!rig Devices 'l'brou"hout. Bevel Gear nrive 

Direct in TOp Speed. 
� cyHnder uprlirht motor, 18·�O Horse Power. 
4 3�33 " " 

Prices $2,:$00 to $4,000. 
Aluminum Bodies. Canopy Top or Limousene Types. 

Descriptive Catalogue sent upen request. 

R O Y A L  M O T O R C A R  C O . ,  
160 Marquette S&ot Cleveland, Ohio, 11. S. A. 

(Never .o IYrmtantl!/ interestmo. Never m(1f'e safe) 

Round the World 
IN THE EARLY FALL, with or without 

JAVA and BURMA 
(" ON THE ROAD TO MA�DALA Y ") 

1f !lOu wlJlh t o  see t he  fascinati"" "' . � .  o f  t he  Far 
East without a .ense of respOD8'lb(, , if you diBlike 
the idea of being '/'UBhed tlvrouoh Ja1,an an4 1ndia Int 
a crowd, and wish the privacy and t ae personal atu..· 
Uon imPoss11>le Int a lorge party ; Il!1Id (1 you demand 
the very best in travel, ask for bookl£t Sf>. 

DisUnct4ive, dllBtlJllgui.hed. 
L E O N  L .  C O L L V E R.  

368 Boylston Street, BOSTON 

lilIS""!f!JRDJEJIOCIC 
_. ' .. c ...... n c.KIIHyaCO CIIICA60 I LL .... 

Iii to 81 CHnton Street. 


