
are fitted with and four full 
elliptic springs, conveyance for 
delicate packages; carry one and one-lJuarter 
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ckagesaccessible 

Scientific Amertca� 
Shaft ('uupling, D. H. Hendel'shut. ... . .... 748,373 
Shampuuiug, biu and hpad rest for, L. Lar-

rinlure . .. . . . .. .. .. . . . . . . . . . . . . . . . . . . .. 748,081 
Sharpt'upr, kuife, J. R. Hare .... . . ..... .. 748,360 
Sl1PaI'S. Spe Animal shears. 
Shot' tongne, J. A. Lyons ......... .. . ... . 
Sho,,' case, E. C. Thurnau, reissue . . .... . 
S1ftiug machine, flour, Grave & Schaible . .. . 
Signaling apparatus, electric, Herzog & 

748,197 
12,188 

748,366 

Wheeler ...................... 748,501, 748,502 
Signaling system, W. H. lJamrnond ......... 747,949 
Signature gatherer, MacDowell & Sperling . . 748,198 
Skate, A. P. Draper .... . ..... . .. ..... .. 748,17� 
Black take u p  mechanism, E. G. Shortt .... 748,112 
Slate, treating and cleaving, W. A. Mc-

Laughlin .............................. 748,518 
Sled, bob, G. Koch ........................ 748,1�4 
Smelting furnace, E. Riveroll . . .. . ... . . .. 748,561 
Smoke consuming furnace, C. W. Stanton . .  7413,432 
Sole, shoe, T. �"adden .................... 748,490 
Sound reproducer, T. H. Macdonald ........ 747,991 
Spark arrester, J. V\Thitehouse ..... .. . . . . .  748, 55{1 
Spectacles, J. C. Andersoll . . .. .. . . . . ... . . . .. 74,s,45D 
Spring bearing plute, C. A. Lindstrom .. . .  748,512 
Sllring motor, J. E. Jordan . .. .. . . .. . . . .. . . 74H,5uO 
Spring switch, Entwisle & Wertz . . . . .. . . 747,956 
Springwork, J. A. Staples .. . .... . . . . . . . ... 74t!,43� 
Stacker, pneumatic, J. Henry . . . . . . . . . .. . . . 748,070 
Stamp recording attachment, timp, C. W. 

Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,365 
Stamping and vending machine, ticket, E. 

E. Flora ..... . . . . .. ... ....... ... . .... . 
Stanchion, cattle, W. T. Edwards . .... ... . . 
Station indicator, F. Clark ..... . ... ... ... . 
Steam boiler, T. F. Morrin . .... . . . ... . .. . 
Steam engine, multiple cylinder, H. S. 

748,272 
747,954 
747,938 
748,400 

J ANUM.V 9, t9t'l4· 

'Valuable Books 
Home Mechanics 
for Amateurs 

This boOk has achieved an unparalleled success in one 
week, an... a Special Edi
tion of (,{XX) copies has been 
ordered. It is oy far the 
largest and best book on theSub\ect ever o1fered at 
t':,� to �a�.r�'iiin�s 

t�g: 
���:]j-������

y
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prove of value to you
much more tban you real� 
ize. Do thmgs WIth your 
b-ands. Send for a circular 
giving contents-tbe circu
lars costs only a cent -the 
book $1.50 postpaid. If the book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to�day. 

All adjustments of engine made from front 
01 wagon; no need to remove packages to get 
at the mechanism. Delivery top can be easily 

Baldwin . . . . . . . . . . . . . . . ... .. .. .. . . .. .. 747,926 3"0 Pall'es 326 Illust rations Price $1.1)0 
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Price of Rambler Delivery Wagon. with brass side 
lamps and horn. $850.00 at the fuetory. Tonneau to 
8t�t:.::�;aC:r�f ��i;::��:ofr: �1�O: ffe����o�a�delsl 
1750.00 to '1,350.00. Our new catalogue tells why 
you should buy a, Rambler. 

lHOS. B • .lffERY " 00 •• KENOSHA. WIS •• U. S. A. 
(lbJeago Branch, 304- Wabash Avenue. 

Boston Brautlh, Un CnJULlbus Avenue. 

DRY BATTERIES.-A PAPER BY L. K. 
Bobm, treating of open circuit batteries, historical dry 
batteries. modeI'D dry batteries, Hellesen's batterY
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ENTIFIC AMERICAN SUPPLEMENT, No. 10Ul. Price 
10 cents. '1'0 be had at this office and from all newsdealers. 

A Tire Triumph 
IN THE 

Morgan & Wright Clincher 
We have turned twenty years' experience to good account for the owners of automobiles. 

I � has an extremely tough casing and a reinforced 
shoewhich fits the rim verfectly. Extra heavy rub
ber tread-adding rnaterlallyto Its ease and durabilty. 

Minimize! Tire Troubles. Insist Upon It 
Our bookl�·t." A Tire Triumph" can be 

had by addressing Dept. M. 

MORGAN & WRIGHT, CHICAGO 
New York DaytQII. O. St. Louls San franclsoo 

distinctly a ple8.8ure vehicle-a pleasure to 
look at, a pleasure to run. and embodies the 
fascinations of automobiling in the most per
fect form. 

.. It Starts from the Seat .. 
and has a two· cylinder seven horse power motor 
of the four-cycle type. Price at factory. in· 
eluding complete equipment, 

.8 $1,300 .8 
Send for handsomely illustrated catalog, con
taining full details, mailed Free upon request. 

J. STEVENS ARMS 6'. TOOL CO. 
925 Nain St., Chicopee Falls, Mus. 

:lIIember ASSfjcwtion Licensecl 
Automobile Manufacturers. 

DRINK PURE WATER 
It you want to b e healthy. Don't 
venture on drinking doubtful 
water. Always use the 

Filter 
which completely removes typhoid and cholera germs from the water. Send tor 
circulars. 

BERKEFELD FILTER (JO., 4 ()edar Street, New York. 

W E L L DRILLIIIG 
Machines 

Over70 sizes and styles. for drilling either deep or ehallow wells in any kina of Boil or rock, Mounted 
on wheels or on Bills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
tlperate them easily. send for catalog. 

WILLIAMS BROS •• ltbaca, N. Y. 

Telescopes 
We supply equatorially mounted 

Astronomical Telescopes 
for amateur purposes. Our 

OBJE.CTIVE.S 

THE"BESTULIGHT 
Outshines the Sun. 

It'spurewhitelight makes day of night. Costs less than 
kerosene; six times more powerful than electri�ity. Exam
Ined, te!ited and pe�T��ig

G 
bh���erwriters' association. 

NO DIRT •• NO WICK •• NO SMOKE -NO SMELL 
Agents wan ted. Exclusive territory. good commission paid 

THE BEST LIGHT COMPANY, 
Owners ot OrlgiDal Patents. 87 Eo lith St., Canton, Ohio. 

Anyone sending a sketch and defolcription may Quickly ascertain our opinion free whether an 
invention is probably patentable. CommunicR.-
!���s f���?tll)l�e�������� :�:����:�

e
t�

s 
PatelJts taKen thrOlwh MUNN & Co. receive 

Special Notice, without cnarJte, in the 

Scientific American 
A handsomely illustrated weekly. Largest cir· 
��l��i�6u�f �gKtg�:T(ifiaola��:� n�:�W:al�� 

MUNN & CO,361 Broadway, New York 
Branch Office 625F St. Washington, n. C. 

E i I Q l't . St le t' "SEABOARD" STEEl. CASTINGS SpeC a ua I Y In ee as Ings. show physical qualities equal to the 
finest forgin!,"s. Our raw material is most carefully selected and our PRODUCT fills the higbest reqnire· ment�. OPEN HEARTH STEEL CASTINGS, for locomotive, shipbuilding, electrical. pump and general wachinerypurposes. Subject to U. S. Government, Lloyd's, Railroad and other specifications. 

SEABOABD S'l'EEL CAS'l'lNG CO., Chellter, Pa. 

Steam engine, multiple cylinder, Lemp & 
Persson ....................... '........ 748,083 

Steam heater, W. P. Hussey ............... 748,379 
Steamer, domestiC, W. Ashert .............. 748,037 
Steaming board, J. Bieberneit ............ 748,470 
Still, ammonia, N. W. Condict ............ 747,944 
Stoker driving mechanism, mechanical, H. 

Snyder ... . . ... ... .... . . . . . . .  ' .......... 748,539 
Stop mechanism, T. F. Rubinson et a1. .. . .  748,103 
Stove air feeding apparatus, L., Jr., & A. 

F. Brandt ............................. 74R,472 
StoVti'; convertible, C. R. Morgan . .. .... ... 747,998 
Stove or furnace, gas heating , Bechtold & 

F�ber du Faur ... .. .. ... ... .... . . . . . . . . 747,928 
Stove oven revolving stand, A. S. Bliss . . . .. .  747,929 
Stovepipe holder, C. F. Goodman .......... 748,063 
Stoves, ete., air heating device for, C. E. 

Whitaker ............................. 748,326 
Street cleaning machine attachment, O. 

Brothers .............................. 748,160 
Street cleansing or scavengering apparatus, 

F. J. Scott .......................... . 
Stretcher, collapsible, E. I{ottusch ....... . 
Sugar, making, W. C. Salisbury . . ....... . 
Surgical operating frame, R. C. Hoyer .... . 
Swager, G. B. Stone . . . ..... ............. . 
Switch operating device, J. E. Campbell ... . 
Syringe, hypodermic, A. Schmidt . . . ...... . 
Table, T. C. Beach . . . .. ... .............. .. 
Tedder, E. C. Rosenaw ... .. .............. . 
Telegraphy and transmission of power, 

748,109 
748,289 
748,314 . 
747,972 
748,565 
748,345 
748,424 
748,041 
748,532 

wireless, Armstrong & Orling .......... 748,143 
Telephone support, Pelton & Ramsey ...... 748,524 
Thermostat, G. A. Wall ................... 748,323 
Tire, elastic vehicle, E. M. BirdsalL ....... 748,256 
Tire setting machine, G. Lattin ............ 748,292 
Tobacco, harvesting and curing, J. B. Un-

derwood .............................. 748,440 
Tongs, ingot, E. S. Sites .................. 748,222 
Tongue support, Wenzelmann & Over-

holt .................................. 748,548 
Top, J. R. Barry . . . . . . . . . . . . . . . ...... ..... 748,154 
Top, musich!, Mighels & Ellis .............. 748,087 
Tow('r, G. P. youmans ..................... 748,136 
Toy, G. E. McVey ....................... 748,410 
Toy cradle and savings bank, combined, C. 

Clegg ................................. 747,941 
Train controlling and signaling system, F. 

P. Green ............................. 747,967 
Trains running at full speed, device for de

livering and receiving news from the 
guards of, S. Schur .. . . . ... .. .... . .. . .  748,425 

Tramways, magnetic contact box for elec-
tric, A. Diatto ....................... 748,268 

Transfer, H. Sicard ..................... 748,427 
Trap. Sf>e Animal trap. 
Treating tank, C. I. Goessmann ......... . 
Trolley, W. J. Rowley . . . . . . . . . . . . . . . . . .  . 
Trolley, T. F. Varley .. .. . ... . . .... . . . . .  . 
Trolley device, Tisch & Kissinger ..... .. . 
Trolling spoon or spinner, P. Junod . . . .. . . .  . 
Truck and bolster, car, R. E. Powers . .... . 
Truck bolster, D. C. Courtney ....... .... . 
Tube cleaner, W. Miller ................ . 
Tube cleaner, E. John ........... ..... . 
Turbine, G. Zahikjanz ......... ......... . 
Turbine engine, F. J. MacKenzie ......... . 
Turbine motor, B. Stevens ........... . .. . 
Turbine, multicellular, Rateau & Sautter .. . 
Turbine wheel, steam, H. Zoelly ......... . 
Turn table for cranes or the like, R. Wilke. 
Typewriter ribbon reversing mechanism, L. 

748,181 
748,422 
748,441 
748,322 
747,976 
748,007 
748,167 
748,206 
748,283 
748,137 
748,294 
748,228 
748,216 
748,139 
748,328 

Myers ................................ 748,208 
Typewriter type bar basket, L. Myers . ..... 748,207 
Typewriters, etc., copy holder for carriages 

of. I. H. P. Colleen ................... 748,047 
Typewriting machine, C. Gabrielson ....... 748,062 
Typewriting machine, C. H. Shepard ....... 748,111 
Typewriting machine work clamp or guard, 

R. J. Fisher .......................... 747,958 
Typewriting machine work guard, H. F. 

Eckert ................................ 747,953 
Umbrella, O .  L. Fogle .................... 748,359 
Umbrella tip, J. M. Laube ............... 748,082 
Underrearr.er, E. Double .................. 748,054 
Upholstery spring support, A. Hirsh . . .. . . .  748,072 
Upholstery spring support, A. Hirsh.748,072, 748,073 
Valve, Kordick & Sulgrove .............. 747,98:> 
Valve, J. Knowles ....................... 748,192 
Valve' for sanitary apparatus, flushing, N. 

Curtis . . . . . . . . . . . . . . . .. . . . . .. . . . .. . . .. 748,265 
Valve gear for hydrocarbon traction engines, 

F. A. & H. F. Klocksiern ... .... .. . .  . 
Valve, pressure regulating, J. W. Nethery . . 
Vapor burner, incandescent, G. A. Bonelli.. 
Varnish or {'olor cup, R. L. S. Doggett ..... . 
Vegetable cutter, G. M. Burnett ......... . 
Vehicle, H. L. Call . ................... . 
Vehicle brake, C. E. Roberts . ... . ........ . 
V {'hicle exhaust relief, steam, A. A. Ball, 

Jr . . ................................ .. 
V ('hide foot rest, D. H. Morrison .. -... .. . .  . 
V{'hicl(l, motor: S. E. Freeman ... . . ....... . 
Vehicle propelling means, W. Flynn ..... . 
Ve-hicle running gear, J. Krauss ........... . 
Vehicle seat, G. W. Darling ............ .. 
Vending machine, R. M. Green . ... ....... ; 
Vf>neer or {'overing for wood or canvas, etc., 

composition of matter used as, A. A. 

748,509 
748,091 
748,342 
748,052 
747,933 
747,937 
748,016 

747,927 
748,402 
748,275 
747,959 
748,080 
748,349 
748,065 

Turner . .. . . . . . . . . . . . . . .. .............. 748,235 
Ve-ntilator, W. J. Schumacher ............. 748,315 
V(>ss('l loading or unloading apparatus, G. 

H. Airey ... .. . ... . .. . . . . .... .... . . . .. 747,923 
V ('sSP Is, apparatus for recording speed of, 

J. S. Briggs . . . . . . .. .. . . . .... ........ 748,159 
Violin bow attachment, W. J. Keast ........ 748,286 
Vise, folding, M. D. Colt .................. 748,048 
Wagon attachment, lumber, D. W. Patter-

son . . . . . . ... ... . .... .... ............. . 
Wagon body, W. Leppert, reissue . . . .  ·. � ... 12,187 
Wagon, dumping, J. T. Hone .............. 488,075 
Wagon, dumping, T. W. Jinkens ........ 748,190 
Wagon, sprinkling, E. D. Eastman ...... 748,058 
Wagons, door and apparatus therefor for 

use upon hopper, Sheffield & Twinber-
row ........... : . . . . . . . . . . . . . . . . . . . . .. 748,221 

Wall, {'oncrete building, A. I. Dexter ...... 748,H52 
Walls or ceilings, covering, F. R. A. Sun-

dell ................................... 748.542 
Warp stop motion mechanism, J. V. Cun- . 

nitl' ................................... 748,168 
Washboard, J. L. Conner ................. 748,164 
Water, apparatus for the removal of sul-

furic acid from, H. Reisert ........ . . 
Water closet flush tanks, ball cock for, 

W. O. Foss ...... . . .................. . 
Water column, W. McComb ....... : ...... . 
Water purifier, rain, G. Ritter ............ . 
Water scrf'en and filter, S. Stout ... .. .. .. . 
Waterproofing or preservative purposes, 

treating surfaces for, E. M. CatIall .... 747,935 
Weft fork, Pickles & Blakey ............ 748,096 
Weighing attachment for refrigerato,rs, W. 

H. Mitchell ........................... 748,297 Well\hlnl\ machille, pressure, S. G. Reed ... 748,01.0 
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REVISED and ENJ.ARGED EDITION 
The Scientific American 

Cyclopedia ��:::.::;� 
15.000 Receipts. 734 Pages. 

Price, $3.00 in Cloth. $6.00 in Sheep. $6.1)0 
in HalflUorocco. Post Free. 

This work has been re
vised and enlarged, 
900 New Formulas 

The work is so arranged 
as to be of use not only to 
the specialist. but to the 
teneral readet It should 
h��� �� I �g�k�hO�:e1 
circular containing f u l l  
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may 0 btian 
the 

1901 APPENDIX. 
Price, bound In cloth. $1.0' postpaid. 

TWENTY.THIR.D EDITION 
EXPERIMENT AL SCIENCE. 

By GEORGE N. HOPKINS 
Revised and GreaUy Enlarged. 2 Octavo Volumes. 1,1 00 

Pages. 900 Illustrations. ('loth Bound, Postpaid, 
$5.00. H aU M orOlleo, Postpaid. $7.00. or 

Volumes Sold Separately: Cloth. $3.00 
per Volume; Half Morocco, 

$4.00 per Volume, 
EXP]<JRlMENTAL SCIENCE Is so well known to 

many of our readers that it is hardly necessary now to 
fl.!: w�rk�e���'iVz:,'ki�� 
deciOed some months ago that it would be 
�:��ftlo��f�b,��gr: 
in order that tbe many wonderful discoveries 
of modern times mig:ht 
be fully described in Its 
�gftfon �i':.

c
"p�:11s���� w o nde r ful develop ments in wireless tele

graphy, for exampl e, 
have been made. It 
was necessary .. there
fore, that a good deal of 
new matter sbould be 
added to the work In 
order t6 make it thor-
���lhi��b�·�

a
i�'vfe'� 

some 200 pages have 
been added. On ao, count of the increased 
size of the work. it has 
been necessary to dlvide it into two volumes 
handsomely bound in 
buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 

:�e�\riii�1'd fnu: ���� a� 
shown in cut. }'or the student. the amateur, the worksbop. the electrical 
�cilfe��s� eJo'n:����: ��� books. as followB : 
Arithmetic of Electricity 

138 pages, • . .  $1.00 
E�;��� :,

o
.
y ��k�nllgg 

How to Become a 8uc-=si�1 
.Ele�r:

ci�n$I��8 
Standard Electrical Dic
tionary, 682 pages, $3.00 

EI t ·  it Si prJ! d 158 Five t'o/umes, 1,300 pages 
;:g��: -: . � .' e �h.oo and over 450 illustmtionB. 
A valuable and mdispensalile addition to every UbrtWj/. 

th��o�erlv�tv���:}, .?n�:.f�-;.'i l'x,'i.�� s;i,nglJ'�r�lg 
with silver lel,tering, and inclosed In a neat fOldi� bo'!j Wi�W�ini�:(mu!��ail,°e

n,:O�:I�t�PS�r.a��e
re�rar 

price of the five volumes is $7.00. 

MAGIC Stage illusions and Scientific Olver· 
slons, Including TrIck Photography. 

Olah��d ';'b�g
a
�f:�

s
a�� 

it is one of the most at
tractive holiday books of 
the year. The illusions ar" illustrated by the 
highest class of engrav· 
ings, and the exposes of 
the tricks are. in many 
�����idl����� �h et!� 
:��:s. 

il1��:;!,;':,I'1;.re���� 
ing, s w 0 r d-swaliowin"
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automata, curious. toys, 
r�af:ic\����dPPti'�

o
:;�fe�: 

tion of moving photo-
fc�lb�� "!:id 

al
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makinp: II band!\ome vol ... 
ume. It is t a s t e fu l ly 
printed and bound: Ao.. 
fe's����

e
ge �le �iar:3� 

By A. A. HOPKINS. 008 pages.ar30Th'�:.kp�f.:rtl.�o. � Full descriptiJVe circulars Of above books will be mailed 
free upon application. 

MUNN at.. CO.,. 
Publisber.. 361 Broadway. New York. 
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