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BLAGK AND W-tlIT5 I g;����.
n

· le�dB���d ��tt�,!�e;�� . ...... � ..... � .... : . .. 5�.�28 1 Improved G RAfl=O=PHONE Both on printed page and illustration in the Cutter head, (�. A. E?Bi�n ........................... 500.49.') 1 

most artistic form is the aim of ; g�nrtig
hig�· :;Ol�:;.

tw.
n

ri;: Sniitii:::�::::::::::::::: ��:�r : . ' . . THE I NLJrND PRINTE R I Cyanids. makinl', I< r!lnk & Curo ..................... i?9Q.217 Has by actual test completely filled the New York MetropolItan Opera House and been d,stmctly heard wIth 8 
, Damper, stove. (�. \\ . ."Cope . . ................. a90,�l good volume, in the open air, for nearly batf a mile and 18 posltively the only talking machine which will 

������S����t;�g�;e:;�;��� :�ie�v::a���ne�t
e�� I E��i:l :��!�e�C0·. �Jie�·. ����l.�::::::::::::::::::. g�:�� approach this. Its songs and instrumental music are now )!enuine reproductions, lJOt for a moment to be COIl-

cover d esIgn each month, by Leyendecker PrIce, Dental furnace, �. Dall ......... ................... 590,21 4 founded with Indistinct and feeble imitations by less successful methods. 00 not, therefore, think you have 
only $2.00 p er y ear; smg l e  numb ers, 20 c ents Door IndICator, E. A. Lanji!,"ford . 590.418 eVbr heard a real Talking Machine till you have heard the Improved GRAMOPHONE. with its new sound box, TlfE INLAND PRINTER co. j g��;n�P:��!r�t�!�j:r

w�b�ie�.��r�: .. :::.:.::::.::: g�:�� new motor, and new records; it is positively and pre-eminently without a rival. Only machine with mde-
212·214 Monroe St., ChJcago. �ar and tooth pICk. combll:ed. }i�. E. Rockstroh .... 590,2�O structible records. No. 25 Spring Motor Machine runs by clockwork, sent express prepaid. with complete outfit 

- �flcg� a�!:r�:rJ�B.
A
K!�O�a

tt " .............. .... g�:�� for $25. PERFECT SA TISF AC' rlON GU ARAN'l'EE D, or machine may be returned immediately, and money 
W AT ER MOTOR and 0 YNAMO Electric trip knife ,witch. A. C. Carey... . .... 500.380 refunded less express charges. Other styles for $10 and $15. W- Send jor Catalog. First Class Agents Wanted. 

ElectrIcal apparatus, COIn operated.' ·W: B. 
Ele�r��::���ldtictoj.�:i;':teriorcoridriit·ior:H:G: [>'.xl.4Z; NATIONAL GRAMOPHONE COMPANY, 874 Broadway, New York. 

Osburn...... ........................... 5f(J,.1'4 
�t��::i��;�a�i��l��e'f!��;' p�e����ig' �;ccidei�is' ' i'�, 

590,257 THE IMP R OV ED 0 A S Roth & Hiltz ... . . . .. . . . . ....... . . . . . .. . . ... . . .... . 590.424 
Engine. Ree Dental engi.ne. Rotary enji!,"ine. 
Engine, J. Boyer . . . .... , ."., . ., ........ " 590,511 
EnveJope, A. C. Kinsley .. ,. ",., .... , ....... , ....... 500.372 
Evaporator, fruit, W. K. Allen .... . ... .. ............ 590,354 

Two cylinders in one casting. 
ENOl N E . I.H .. DS�+'tNGINE 

, Fabrics, ornamenting or ctecorating, Lancaster & 
I Witteck ....... .... ... .. . . . . ........................ 590.45. 

Occupies less space and weigbs 
less for its power tban any engine 
made. Can be used wherever pow
er is required. Either sta
tionaryor marine. No fire. 

Simplest Carbu
reter. Wonderful 
economy. Had 12 
years of success. Farm gate, Brown & Drake . .. . . . ...... .... ......... 590,449 

Faucet. measuring, B. F. Beard ..................... 590,491 
No heat. No smoke. Noli
censed engineer required. 

, Feect trough. portable. W. M. Hornbeck .. ..... .... 500,397 liT Send jor catalogue. 
Know tbe I'e .. 

(Juil'elnents of a 
Gas Engine. Fence weaving machIne. wire, W. A. Holmes ..... 590,484 

F(:l!ce, wire. A. & C. A. Cburch ....................... 590,357 
; Weight: packed in box. 16 I r���a�r .""iS�'e 

SC:r�f��dei':
"""""""'" ........... 500,462 

Ibs . . WIll charg.e storage i Ferrule forming machine bushing, C. T. Pratt ... ,�OO,27,1 

SINTZ GAS E NGINE CO .. 
(;raud Rapids, 

Mich., U. S. A. 
P. F. Olds & Son Engine WorkS, BoxH8. Lansing. Mich. 

'f�t�e����1 ����ri��\�t7�t I }f:�lter, g!'avity, Allen &,VJlli8,., .. , . ,  . . . . . . . . . . . . • . . .  500.2HH 
oj other nOlle/ties. I 

�}Iter. o,Ii. w. G."Af.?uekle . . ........................ �.5.&l This beats Wind, �Heam. or Horse 
Pow€r. We oner the 

WEBSTER 2", actual horse power ; ••.• , ....... ,,'J..'" S· th st C· · f 0 
hre escape. W." .trmall........... . . .... ...... " .4 

___ I_X_ ., mcmna I, ' . t:i���J������tH���S;���t.i.�., . . ' ..... ::::::::::�::::� g��g�� 
If You Want the Best Lathe and Drill �'ireprootlng. R. W. Lyle . . . . .. . . . . .... ... . . ......... 590.327 

I-i'lllid pressure motor, 'V. H. Knight .. . ............ 500,228 
GAS ENGINE 

for $1510, lesE' 10% discOlmt for cash. 

GBUGVS Folding box. G. W. Hart" .......... ................ 590.394 
ft fI'ootrest, C. A. Lee . .. . .. . . .. . . .. .  " ................. 590,268 

Foot support, R. T. Jones ............................ 590,416 
�j1 blJs�r:ni��::i���nKr���1 J'��rs o�uilili 
t heretore we can make tbe price. Box-

BUY 
WESTCOTT'S 
Stron g e st 

<tsIiPca�i:/,'tty 
and Durability, Cheap and Accurate. 

Westcott Chnck Co., Oneida, N. Y • •  U. S. A. 

Ask 11�8�a��� �� EcnJ:�ir�l:[t��fE�����g� �i��an. 

Buy Telephones 
THAT ARE GOOO--NOT" CHEAP THINGS." 

The di1ference in cost is little. We guarantee 
O�g�f::t�Z:: ba:�a��:����: OO�/��i��

rs 
tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St .• Chicago. 

Largest Manufacturers nf Telephones exclusively in the United States. 

CREENFIELD 
Steam Engine Works. 

Established 1874. 
Manufacturers of Greenfield Sta

tionary, Portable and Yacht 
ENGINES AND BOILERS. 
Also Horizontal, AutomatiC 

and Variable Cut-off Engines. 
Sites from 3 to 73 Borse-Power. 

Also Vertical and Horizontal and 
Marine Boilers, Steam Pumps 

and Adams' GrateBars. 
W. G. & G. GREENFIELD, 

East Newal'k, N. J. 

Pbonograpbs, 6rapbopbon�s, 
Proj�ctoscop�S, Rin�tosco�S, 

RECORDS, FILMS, ETC. 
IrJr' a6 page illustrated catalo�ue sent free on receipt 

of 2�cent stamp. 
The Edison Phonograph Co.,427 Vine St.,Cincinnati.O. 

PIERCE 2 ACTUAL H. P. 
PRI CE, Complete, $13a.OO. 
Made for Gas or Gasoline. 
MARINE ENGINES TO 4 H. P. 16,18 and �1 foot Lannch Ont-

fits complete. All sizes 
Stationary to �a h. P. 
lr Send jor Circular oj s ize wanted. 

PIERCE ENCINE CO. 
17 N. 17th St., Racine. Wis. 

NICKEL 
AND 

Electro- Plati ng 
Apparatus and MateriaL 

TBE 
'lanson & VanWinkle 

Co .• 

Nc,",'al·k. ". J. 
136 Liberty St .• N. Y. 

35 & 37 S. Canal St .• 
Chicag-o. 

Fracture apparatus, T. W. Sloan .................... 590,531 
Frame JOInt, E. J. Finley . . ... .. "., .. , .............. f}OO,ilO7 
t:���a

eJe�trg��15e��ii' tg�����d. P. C. Smith ..... 590,243 , 
};'urnace or stove. S. T. Bryce .......... .......... .. 590,450 
Furnaces, forced draught device for. J. Apsey .... 590,i>55 
Gage. See Screw thread gage. 
g:�tu�����i�etYI�ne����eiikie· .................. ��',��� 
Gas burner attachment, incandescent, Clay & 

Walmsley" ........................................ 590.360 
Gas burner for hgh ting, Jarre & U sannaz .. , ....... . 590,526 
Gas burner. Welsbach, J. Lines.. . . . . . . . . . .. 500,4W 
Gas generator, acetylene. D. J. Reynolds .......... 590,441 
Gas lighting, burner for incandescent, W. R. 

Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.3.)9 
Gate. See Farm gate. Race track starter's gate. 
Gate. S. H. D. Freed ........... ..... '" ...... "' ...... 590. 51; 
Generator. See Gas generator. 
Glass. See Opera glass. 
Grinding machine, C. H. Norton........... .. 500,498 
Gun rifle attachment, shot, H. A. Harms. . .'j90.·Hl 
������lJfac;: li��ri:a���i�g� �'.' ....... .......... .. � �: � � ��:m 
Hand guard. N. Sylvestre .. .. .. . . . . . . . ..... . ......... 590.347 
Hanger. See Clothes han�er. 
1I:��g:: �a��L:���i;::� 

.

.. . .. ....... . ........... .. ��',��� 
Harvester reel supporting device. C. A. A. Rand 590,41::i4 
Hat brim stiffening machine, L. R. Heim . ....... . . 590,370 
Hat pm. B. H. Cook ........ . . . . . . . . .. .... . . ....... . .. 590.362 

�d
a��r

f��t1:��tG:s����.aOD pounds. 
W- Write jor Special Catalogue. 

WEBSTER M'F'G CO., 
1(J74 West 15th Street. CHICAGO. 

POWER 1 POWER 1 POWER I 
Fifty per cent. increase at no additional expp.nse. 

VICTOR VAPOR ENGIU. LOCAL AGENTS WANTED. 
Steam and Vapor Launches 

Row and Sail Boats. 
Send for catalogue. Specify 

one wanted. 
THOl. KANE III. aD. 

64-66 Wabash av., 

Hats. heating device used in making or renovat-
ing, Osswald & Kirchgessner. .............. 500,236 Motor Controlled from bow. Valve movement, 12 to 1, 

�:�t
t�e:t'a���hi�; �����t��nlp�'c1ia:;���f

ioOd8, 
590,3

.'*3 �� i� tl i� ��:��S. N�"i��e����w�������al��. 
p�l;i 

3
j.:� 

etc., S. H. §treet ... .. . ... . . . ............ . . .... ... 590,406 1 qmred. Speed and Safety guaranteed. No dangerous 
Heater, C. W. Aldrich . ..... . . .. .. .... . .. ...... ... .. .. 590,447 Naphtha or GaSOline used. No disaji!,"leeable vIbratwn. 
HeatIng attachment for illuminating burners, , iT Send Ten Cents in Stamps jor 1897 Catalogue. 

Rust & Phelan .... .. . . ................... . ....... 590.337: Marine Vapor Engine Co., ft. Jersey AV"Jersey City, N.J. 
Hoof pad. W. T. Rollins . .. . . . . . ....... . . . ... ........ 590.553 

Using Natural Gas, 
('oal Gas, Producer 
Gas, and Gasoline di
rect from t he tank. 
1 to 40 H. P .• actual. 
The Springfield 

Gas Engine Co. 
21 W. Wasbington St 

Springfield, O. 

A I-IANDY 
"" , +::,. 
�Jt -�&i-� ; Lij 

§ 
" � 

CHAIN 
If you carry keys aud don't 

want:. to Jose them, have them 
secured wjth our Key Chain, 
w't.h tbe Improved \Va.h. 
blJrne�". PUleut Fastener 
attached. Fastens to walst
band of trousers. .No risking 
108s, by buttons coming off or 
tearIDt{ when cbiun catches in 
anything. Can be attached to 
any part reg-
ular chatns ong. 

SpeCial lengths to order. "ample, by cen s. IT Inlt,tmteit Cata.looue • 

AMERICAN RING CO., Dept. S. A.. Waterbury, Conn. 

Horseshoe, cushioned, C. E. Burroughs . .......... 590,51:"1 " Hose to nipples. connecting. C.H. Dale ............ 590.258. �h!lin BELTING of Var'lous Styles ELEVATORS CONVEYORS A Ice cream freezer. T. Woerner, Sr .................. 590'445 1 
W 

. ' "  
l��i�:���' w�{� ��i�::''!:ft,t��op�:i;'g���'j;';�fsm. COAL MINING and HANDLING MACHINERY. . 

Infl!1;':ie
B{,:'iy,n

E.iMii;':ley::::::::::::::::::::::: ��:m I The JEFFREY MANUFACTURINC CO., COLUMBUS, O. 
Inhaler. G. W. Pickin ... .. .. ... ....... .. .. ........... 590.376 t:r Send jor late Catalogue "C." Branches: CHICAGO-NEW YORK. I�!�f �!�e{�n�<;;�·ri"pe�c�.i'�i8���·POISoi;:::. ��:�� i ---------------------------------------------
Iron, treatinji!," phosphoric. A. J. Rossi. . ........... 590,239 
Joint. See Frame joint. 
Journal box. F. H. Gasseid .. .... ............ ........ 590,434 
�l�cJ'e';.� ig.����·. �'. �uJ:fe'}e

::::::::::::::::: .. ::::: g�:1�� 
Ladder. step. W. Price ............................... 590.335 
Lamp, central draught, J. Jauch . ...... . ........... . b90,415 
Lamp chimney. H. R. Hill .. '". '" ..... '" ...... '" ..... 590.483 
Lamp, electric arc, W. R. Ridings et a1. ........ ... 500,238 
Lamp exting1llsher. M. Fischhabel' ................. 590,216 
Lamps. electrical Igniting device for. S. M .. Meyer 590,4H7 '1 Lamps, mica chimney for gas. A. P. Storrs ........ 590,346 
Lantern. C. 1. Mitchell ... ............................ 590.550 
Last, shoemaker'S. T. Therrien ...... ............... 590,349 
t����: �·C<til����.

y
::::::::::::::::::::::::::::::: : ':. i�:� 

HI!(uiquarters for 
DUMPINC 

\ H2i��n�n�0��r��· 

t Low rates of freight from 
our works-'l'n.tamy, Pa.
to a11 points. 

HOBSON & CO. 
No. 4 Stone St .• New York. 

. t���n':g��e�':,��iw:·hi!:;rgric� ::::::::::::::::: gl�H�i NO MORE \I POISON IN THE BOWL" r�emonade shaker, N. Rossi. ........................ 590,336 No excuse for smoking foul pipes, 
L�tter clip. C. C. McPhee . ......... . ................. 590.273 .. Mallinckrodt" Patent N icotine Absorb-Lever. rope tightening. D. J. Campbell .... ........ 590.254 ent and Ventilated Tobacco Pipe 

tg�:{;g �·e�f<}:.
rw�.i: si-iiart:·.:::::::: :::::::::::::: ��:�t ���ltb�n��ro;������r; 

Loji!," raft construction, H. R. Robertson ...... ... < • •  590.279 it and you will beoome 
Loom shuttle box operating mechanism, H. �,l:tt.ti.:-: convinced. See notice, 

Bardsley . .. . . . . ...................... '" ......... . 590.383 ��- SCI. AM. of August. 7. '97' 1 
t���c:i\Wg 

S�ft�P:l��r 
J

m�ch�ii���rgEa:riiigs', 'j: 590 ,551 Manufactured only by 
W. Haley ............... 590.3€9 The Harvey & Watts Co .• Station E, P hiladelphia, Pa. 

Lubricator. J. Buckley .... ..... .. .................. 590.297 and No. 275 Canal Street, New York. 
Mal��nc����i�:� :�����i��. ,���.

i
.��. ���. �.��.�� 500,546 pr llhts����d �_�����!'!�:.�::.::.�����_n_a_p_p_li��_�!;��'· 1 

Mattress. spring. 1. Alter . . ...... . ....... .. ...... ... 500,20 2 lng for others. Our 
Mattress flllinji!," machine, J. Kapp ... ............... 590,266 I P R I NT I

I ;Make money pnntR 

��:���l�� altn���i!S
·0�1�c;6trrii· $al!.

e���araiiis 
500,2tlB , M Y ��w���:r.

prin�;p: 
for. A. Staecker .............. .. ... . ......... . ... 590.501 

I OW N ,settingeasy.
P

rtnted I Metallic carbids, producing, A. H. Cowles ......... 500,5H ! for catalogue, press- l 
Measuring instrument, J. La Grange ..... .......... 590,2i-lU I' rules. Send stamp 
Milk sheet holder. C. H. Thornton .................. 590,5(I) CardS. circu- es and supplies, to 
Mill. See Cement gravel mill. • lars, with $5 the factory. 
Moistening device. Saylor & Keiser ..... .... " ..... 500,465 1 Press and save KELSEY & CO. Mould. See Potter's mould. money. Meriden, Conn. Mole trap. M. N.Loehr ...... o ....... ....... ........ 590.320 
Motor. See Fluid pressure motor. Pressure �:��;;;g 

mrr;,���:' 
Spring motor. Washing . DRY BATTERlES.-A PAPER BY L. K. 

Mowing machine attachment, J. W. Cypher .... .. b90,;)SR" Bohm, treatins of open circuit batteries, bistori.cal dry 
Music turner, W. J. Curry . . ..... . . . ..... , ....... 500,432 ���t;�}:sbat�r:.r�o�{lr,s

b�ll1�i
re;.' a�31lh�e�£cPe��16f Musicailllstrument, R. G. Miller ... ... ......... .. " 500,232 dry cells. Witb three illust.rations. Contained in �CI-Musical instruments. key touch re�uJator for, W. ENTIFIC AMERICAN SUPPLEMENT. No.1 001. Price Hay. .. . . . . . . . . . . . . . . . . . . . . . . . . . .  � .. . . . . . > • •• •• • • • •  500,521 10 cents. '1'0 b e  had at this office and from all news-Mi���l; 'b

s���� ��s�i��n�:ol� Dea'Ii: :: : : : : �: : : : �: :: ��:�� dealers. 
Nozzle, variable, D. B. Adams ... ...... ......... _ ... 590,534 , .... ,�--�,----�,,-� . .......... ,-----,�.� 

Nut lock. U. S. Archer ...... ......... ... ... ........ .. nHO,294 
� Dry.-ng ma"'b.'n�s Nut lock. C. P. E llis . ....... ........ . .... 0 .......... . 590.454 ... \. " Nut lock. 1.. Fleischman . . . ............... .... .. ..... 590.412 00 

g��;���a:S·. �.
i�:&

. '13: W: Ktu"g: : : :: : : :: �: :: : : :: : :: Z�:� f<fia��:i4r�:�d,
c��::: ��illf:!�s, 

P��lt Packing case. folding, G. Sparrow .. .... ... . ........ 500,28..') �u�ar, Che�ica18, etc. 15 Years in oper� Packing gasket. G. N. Raymond ... , ................ 500.276 tion. Send tor 6th illustrated catalogue. Packing. joint. W, M. 15tewart.. ... . .... ... . ... .. . . . 5\10.345 S. E. WORRELL. IIannibal, Mo. Pad. �ee Hoof pad. 
Paper cutting machine. F. A. Bessey .. .. 0 • • • • • • • • •  590,472 
Paper registering mechanism. '1'. C. Dexter .... .. . 590,476 
Paring and coring machine, W. H. Boutell . .. ..... 590,20b 

�r��erg� a��rtst���e Y�fp1�� ' A. O. Hancock . .... 590.495 How to Build 

Our New 50c. Telephone 
Entirely new an d original. The receiver8 

� of this Outfit are 80 constructed that they 
h:we extraordinary acoustio properties. A 

whisper may be plainly heard at500 ft. No battery 

required. Receiv ers are imitation hard rubber, the 
, ga,meinform a9 uecion rogu\a.r instrllmentS. FOl" 

hnside and all short lims this ill brit,,!, than It. 1100 
Outfit. Complete for both ends with all aceesaol'ies and instl'UC- _ 

Clnsforusinl!,'. Sent byexpreslIon receipt of ;;0". or bYIIlaH for 12tl. enn. 
R. H. INGERSOLL & BRO., 

6a Cortlandt St •• Dept. 147, New York City. 

a 

SO YEARS' 
EXPERIENCE. 

Anyone sending a sketch and description may 
quickly ascertain, free, whether an invention is 
probably ,Patentable. Communications strictly 
confidentIal. Oldest alZency for securing patent! 
in America. We bave a Wasbington office. 

Patents taken through Munn !i Co receive 
speCial notice in the 

SCIENTIFIC AMERICAN, 
beautifully illustrated, largest Circulation of 
$f.�s;�n���i��.rn�\:�t;!�� t��::!�� Vl�� 
BO�K ON PATENTS sent free AddresS 

MUNN & CO., 
361 Broadway, New York. 

Home�---·"""'" 
�l�� gg:;ENi,t �ef-::;g��l1�g:R:W:·LYSle:.::::: " . g�:�tfi 
Plastic material. device for working:, A. C. Esta-

brook.. .. . . . . . . . . . .. ............................ 590.53U 
Plow, F'riden & Swanson .... .. . ........ .............. 590,494 

Those mtendinji!," to build will tind the very best practical �l1e
gestions and examples of Modern Architecture In the handsonIl'l"'T, 
Architectural Magazine ever published 

Plow, N .. J err-y ... _ _  .......... ., .... . ... .. .. .. .. . . .. .. SHO,37! 
Plumber's smoke test apparatus, M. Schnaier .... 5HO,241 
Pot. See Coffee pot. 
Potter's mould, W. A. Dechant .................... 590,3('5 
Power. See Pumping power. 
Power transmitting apparatus. S. M. Jones.. , . 590,;�m 
Precious metals from black sand, etc., apparatus 

for extracting. C. A. Hitchcock........ . ." . 590.b24 
PreR!mre operated motor, G. Valley .... , . . , . _ . .. , .. 5HO,24:7 
Printing fabrics, G. Stokes ............ " .. . 0 .. . ... 5oo,�45 . 
Protractor. bevel, R. T. Huntington ... . 0 • • • • • • •  0 •• 500.226 
Pulley block. Winnard & Bedford ... . ...... . . .. . . . 590.250 
Pulverizer, quartz, W. S. Isham .. ... ,. ............. 590,227 
Pump. M. D. Temple . .. , .................. .......... 590.348 
Pump for liquid dispensers, hydraulic. A. Mol-

denhauer . .... ... . .... .. . . .. .... 0 ............ , ... 590.233 
Pumping power. well, G. W. Grimes .... ........ , .. 590,482 
Puncture burning device. J. E. Newton ............ 590.440 
Pyrotechnic compound. E. Leusmann ..... .. .... ". 500.231 the 

"The Scientific American 
Building Edition." 

Eacb number is illustrated with a Colored plate and numerous-. 
handsome engravinji!,"s made direct from photographs oj Duildings. 
togetber with interior views, floor plans, description, cost. 10cat,lOll, 
owners' and architects' names and addresses. Tbe Illustratwnl'!. 
include seashore, southern, colomal and CIty rebidences, churches, 
scbools, public buildings. stables. carriaji!,"e houses, etc. 

All who contemplate building-, or imprOVlllji!," homes or structures. 
of any kIna, have In thIS handsome work an almost endless series of 

latest and best examples from WhICh to make selections, thus saving tlme and money. 
Registers an acc�rate :;tccount. 0 f .work done o.n print- It:�ttr�� ��r;��srf��� ' M. H. Dill ................ 590,477 
ing presses, g.rmn t.a�hes, weIgbmg, measurIng- and Railway cross tie, O. M. Knox,. ... ... .... ......... 590.455 

PUBLlSH£D MONTHLY. SUBSCRIPTIONS $2.50 A '( £AR. SINGL£ COP\£S 25 C£NTS. 
other automatlc. macbln�B. Counts up to 1,000 (X() and I Railway, electric, R. M. Hunter .................... 590,310 �T�e:���f��:rt�t���l��. �PJ;n�fc;r��u�:able. Spe- Railway, electric, R. Lundell .... ................... 500,420 

C. J. ROOT. BI'illtol. Conn. iI. S. A. (Vontmmd on paae 2:113) 
lIemi-Annual Bound Volumes, 52.00 eacn. Yearly Bound Volumes, $3.50 each. 

FO� .:"� �t �1I.
n�w.s �::��ress MUNN & CO., Publishers, 361 Broadway, New York 

© 1897 SCIENTIFIC AMERICAN. INC. 
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