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The Search 
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search for work. Employers 
search for him. We teach the 
t heor y of engineering and the 
tr ades to men already at work. 
Thousands of our students have 
secured a. 

Salary-Raising 
Education 

in Mechanical. Electrical. Steam. 
Oivil 01' Minin� .E,ngineer in�J Ohemist

�
. Architecture; PI nmb-

In�h!�
g
���i�:���:8�ubject in 

which interes":,ed. 
International fO'"l"espondenee 8<bools, 

Box 942 ,Scranton, Pa. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

'Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC
TRICAL ENGINEER?" 

We tkacb EI�ctrical Engilleering, EI�ctrw Lighting, 
Electric RaIlways, Mecbanical Engineering, Steam Engl
netlring, Mechanical Drawing, at your homp. by mall. 
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Dept. A, 2411-242 W. 28d St •• New York. 

LEARN 
TO WRITE , 

ADVERTISEMENTS 

Employed Graduates .",maklnggood 
salaries. MOTe tbn they ever commanded. 
TAlTGIlT THOROUGHLY BY MAil •• 
Ad. Writing is not genius but an easil� 
tl.cquil'ed business. All8lt'cr thiR nolt'. 

Pa�e.Da,1s 8t!hool of Adwf'rt.i8ing, 
Suite 20 167 Adams St., Chicago. 

SPEED! 
A high-grade tire, to be worthy of 

its name, should possess four 
virtues - speed, easy riding (J 
qualities, ability to wear, ease 
of repair. 

G & J Tires have all these 
virtues. When p u nctu r e d, 
take off the outer cover, re
pair the inner tube and go on 
your way in a jiffy. 

So simple a child can do it. 
Catalogue free. 

G&J 
TIRE COMPANY, 

YOUR BICYCLE 

BY-THE-BYE, WHEN YOU BUY A BICYCLE 
00 sure snd buy the beat, 
and that means the 

BUFFALO KING, 
either" R.'l'·I;'"f"ur"�I>ecial." 
The "qul'en" is f<H' a lath', �o be!ter lJuilt wheel" ;'11 
the tllarket-----every rider Katisfi.;d. Thoroughl y til' 
to rhte in hnproveniellU!. 
All part� of be,-;t materials. . ...... ,. _ _ 
Put together by skilled ,,� .. --� 

workmen. Prices, �:15 and t,41). Illustrated Catall)g\l� free Oil atl,ljcation. TIn: Wll. IIE;";GERER co., Buffalo.;S. Y .. U."'. A. 

THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A valullble. and interesting paper in wbich the sUbject is ex .. 
�t�s��e�� l�a;:�:��":,e���nfs

OI�Oh:fth
s:a2.d���n�� 01

; 
tbe cycle by persons_dlseatled. (�ontained in SCIENTIFIC 
AMERICAS SUPPLEME NT� No. 1002. PrIce 10 cents 
'1'0 be had at this office and from all newsdealers. 

. 

THE HUB 
will keep you posted on 

Automobiles. 
At��:�t::a�� �O�I{��n, 

subscription $1.00. 

THl:4J HUH, 
ROODI. 6, 

24 Murray St .• New York. 

THE OOODYEAR.-, 
Puncture Proof Tire 

OutweaIS 
ALL OTHERS. 

w- Write 1m' OatalOfl'Ue 
and Prices. 

The Goodyear Tire an .. Rubber Co., Akron, O. 
LARGEST TIRE MAKERS IN THE WORLD. 

• OE:IIITSl!, WANTED 
to ride and exhibn 

BEST MAKES 
ode Is, $10 to $18 

'"'' '00 Models, hir;h rrlde, $7 to$12. 
IiOOB __ d·hand Wheel. 
;� %a.k::, aDgr:'��� ��e:a 
Sale at half factory cost. We aMp 
n:rrywhere on appr oval and ten data trial without a centtn advance. 
EARll A BIDYCLEdJBtrIbI1. 

ing Catalogues tor us. We have • 
r��derJ!!}t��ro:����r�u�g� 

List and Special Offer. Addr ess Dept. 62 L. 
MEAD orcl.E CO •• ",... 

� ,itutifi, �lUtti,an. 
Truck for carrying barrels, etc., W. P. 

Cberrlngton . . . . . . . . . . . . . . . . . . . . . . • . . •  673,700 
Truck, hand, Heiss & Hicardo . . . . . . . . . . • . . .  673,681 
Truck, radial, J. Playe-r ................. .. (j7;�.727 
Tunnel boring apparatus, A. \V. Manton .... 67;�,717 
Tu nneling dpvice-s, tuhing for, \V. 8. l\lac-

Harg ... ........ ...................... m;I,H52 
Twister machine stop indicator, D. Clark .. . 01:),,813 
Twye-r for cupola furnaces, G. A. TruP ..... 673,668 
Twyer for f.orges or furnaces, .J. OveralL ... tl7:1,505 
Type,vritf'l'. long distance, A. J. I;�armpr .... 67a,4�n 
Typewriting machinp, .J. H. Dyett . ......... 01:1,426 
'fypewriting machinp, Il]' B. Cram .......... 07:;',f)14 
Valve, R. BOlIllPll ......................... tl7:l,812 
Valvp and operating mpans, '1\ Barrow ..... G7;�,57a 
Valve for hydrants, auxiliary, ,\\1'. H. Bukpr. G1atu74 
Valve mechanism, E. B. Roth .. .. .......... 61:l,4fi5 
Vaporizer, liquid hurnet', I. D. Lf'ugpl, ..... 67a,545 
Varnished surfacps for revarnishing, prepur-

lng, C. P. Staley ..... ... .......... .. .. 673,665 
Vehicle driving mpchanism, 11�. B. Stearns ... 67a,739 
Vehicle, motor, lIayne-s & AppprSOl1. ....... H7a.tHO 
Vehicle spring, pneumatic, yr. 'V. Hum-

pbreys .................... ..... .. ... .. 673,682 
Vehicle washer, S. V. Hanlpy .............. 67:l,4H3 
Vebicle wbeel, J. P. �;rle ... . .. . . . ......... 67:1,390 
Veblcle wbeel, A. Plnover . . .. .............. 673,845 
Vpin opener and clamp, C. B. Dolge .. ...... 673,598 
Vending box, P. M. & l<'. W. Claus ......... : 67:1.744 
Vpnding ma('hinf', U. Di !darco .. ........... G73,704 
Vpssf>l stand, portahlp, Happe & Isrupl , .... 673,746 
Visp and llliprs, comhhlPd hand, I. Jacqups . 673,605 
Voting machillt>. C111min�haIll & Major ...... 673,79:l 
Wagon, dumping, W. Ross pt at. ........... 673,454 
Walls and cpilings, sh('Pt mptal lining for, 

M. Van Zantf'n ....................... . 
"rardrotw. J. E. I\:f'nnpd�� (reissup) ........ . 
'\'" a ter clospt, F. S. Pprrin ................ . 
Watf'r coolpr and filh'r, combinp<l, T. T. 

673,510 
11,907 

673,820 

Moulton ..... . . . . . . . . . . . . . . . . . . . . . . . .. 673,722 
Water meter, H. Fredrick ............. .... 67:1,431 
Weatber strip, W. O. :lHkps('ll ............. 67!l,581 
Welgber, automatic, F. C. Stlwkpl. ......... 67:1,740 
Welding steel and copper, Smith & Hhp!'!'"',, 67R,()64 
Wpll drilling apparatus, N. G. HIlII. ....... 67:1,500 
1Vpll tubes, filter or straint"r fnl', Kt'llt'l' & 

J pffirs. ................................ �17R,�n8 
'Virf' coil machine, J. H. Tt'mnlin .......... 67R,588 
"'"ire fahric, wovpn, T. W. l\:lipfpl . .... .... fljR,6�2 
Wire splicing tool. Stoolfirp & �Ii tch.,ll ..... 6n,459 
Wire winding apparatus, .T. Flll'rell ......... 67:l,5fl9 
WrappN, mallln!" M. C. �Ic('<lrd ............ 673,471 
Wrapping machinp, npwspapPl', R. G. Clynp. 6j�,421 

DESIGNS. 
Asb tray, L. N. Moss . . . . • . . . . . . . . • . . • . . . . . .  :1�,472 
Badge, H. S. Stovall . . .. .... . . ... . .. . .  :l�,466. :14,�67 
Badge, E. L. Loge ...... ..................... :14A!i" 
Bedstpad sidf' rail, (i. C. I.ntht'r ............. ;�-l,-l!)i 
Blll!ard tabl .. , O. I·'. Bart.·!. . ........ ....... :14,4\):1 
Bottle, E. Grpilwr .......................... ;�-l,-l7-1 
Cup, R. Harris ............ ................. :1�,47;1 
Drill har, Guthri(' & "Vilson "",.,.,",."., :l-l,-lR-l 
Fabric, D . . J. Spaman ................. a4,4!l4, !l4.4Bfi 
Grinding mill casing. ,\\1'. H. Dodspn, .fr ..... :14, 4S!) 
Holdback Iron, ('. R. SI1'·.,r8 ................ : 1�,4R7 
Lacp fastpning', shop, F. B. yarbro .......... !l4,47!l 
'Musical illstrumpnt hody I A. Nordwall ....... :1-l,470 
Napkin ring hlank, .T. I. Burtt .............. :14,471 
Pf"n and Pf"ncil holdpr, E. R. Dpvlill .......... !l4,47S 
Plif>rs, jaw mf'mhpr for carbon cutting, E. 

O. I.undin .............................. !l4,48�� 
Hhaft Iron, ,T. T.,scbl"r ...................... !!4,486 
Hharppning- stppl, knifp, C. J<]' :\Iilf's ...... .. .  :14,4TO 
Rpoon. 1\r. F. Bhmanll ... .... . ......... ..... !l4,46H 
Rpl'ing joint platt' • .  T. A. Trant .............. !l4,4Rl 
Rtovp. �as. C. C. Malton .................... �4 ,4nO 
Switch stand standard, A . •  \. �trom ......... !l4,4R!) 
Tt'h'llhOlH' snppor,ting- hrackt't, R. V. Grig-gs .. !l4 ,4R2 
Towf'l holdt-r, .T. R Walkf'r .................. R4,492· 
Umbrf>lla runnpr Ol1Pl'utor. N. D. Jll�ram ..... 34,480 
Violin cast's, bow holding- spring- for, N. E. 

K"nned.,· ............................... 114,477 
Wa�on hod��, W. I.pnnhardt. . . . . . . . . . • . • • . • •  �4,48R 
Wat{'l" hag, C. W. Mt�ineckf' . . . . . . . . . . • • • • • • •  R4,475 

TRADE MARKS. 
Blackboards, American R('honl FnrnitttrP Co .. 36,304 
Boots and shoes, Munroe, Pa('kard & Lin-

scott . • . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . .. R6,R65 
Boots, shof's, and slippers, Colonial Shoe Co.. 36,�6:� 
Boots, Rhof's, and slippf>rs, I\:Pl1n3' & Fitz-

patrick . . . . . . . • . • . . . .  ; ................. 116,36� 
Carppt f'lPUIlPt', C. O. Parkinson ............. �6,3S7 
Cement, POt'tIUIU1. Hf>ldprlH'rg- Cf'mpl1t Co .... 36,397 
Chicory pt'Pparations, Aktif'l1 - Gpsplls('haft 

Emil Sppllg .... . ........................ 36,!l72 
Corsets, bust-supporters, hodi('('s, and corset 

steels, B. Altman & Co ................... 36,1161 
��ish and oatf'n flour powder, Patf'nt Fish Food 

Syndicate .... . . . . . . . . . . . . . . . . . . . . . . . . .. 36,:176 
Flat and hollow ware and ('ntlt·r�;. cprtain 

named, Simeon L. & Georgp H. Rogers 
Co. . ...••.............................. 36,395 

Flour, whf'at, Clark-.Tpwpll-'\Vplls Co . . . . . . . • .  R6,:174 
�'uses, Climax Fus" Co .. .................... 36,392 
Grocprs' sundries, certain namp(}. Acm(� Tt'a 

Co. . ................................... 36,1175 
Guano, C. M. Colchestpr .................... 36,:UJO 
Gum, chewing, American Physicians Supply 

, Co. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :16,:17') 
Harmonicas, Strauss Bros. & Co ............. R6,Rn:� 
Lenses, U. Nebrlng . . .. . ................. . .. 36,:168 
:\If'dicinal preparations, Calf'nduline Co ...... R6,R84 
)IpdieiIws, cprtain named, .T. Miller .......... 36,382 
Mf>dicinps for certain nampd disE'ases, E. E. 

Hutherland M.,dlclne Co ......... .. ... .. . :16,:181 
Nprvp calmative, Dad Chf'mical Co .......... 36,379 
Paint, Akron Mining, Milling and Manufac· 

turing Co .. ....... . ..... ...... . .. . ...... 36,:189 
Paintprs' and �lflziprs' supplies, certain 

namf'd, E. E. N i('P ...................... 36,391 
Pappr and chf'micals uspd thprpwith, collodion 

and gf'latin coated photographic, Mon-
arcb Paper ('0 .......................... 116,!!6!) 

Pf'anuts, Lovp & Runshine Co . . . . . . . . . • . . . . . .  :l6,R7:l 
Pins, toilet, Jobn V. Farwell Co • • • • • • . • . . . •  :16,367 
Rf'mPdy for certain named diseasf's, 1\1. E. 

HOllchpns .......... " ............ ,..... :lfl,RHO 
Rf'mpd;v, propriptar;v, M. Graham............ �6,AA� 
Respiratory sedative, Scbleffelln & Co ..... .. 116,:171\ 
Sardines, F. W. Williams .. ... . ... .. . . . . . .. . 116,1177 
Sarsaparilla. K. Mandell & Co . . . . . . . . . . . . . . •  36,385 
Sewing machinf's and tht'ir attachmf'nts, cer-

tain namf'd, E .. T. CarE'Y . . . . . . . . . . . . . . . •  �6,�nfl 
Shoes, men's and women's, Sidnpy Shop Co ... 36,3GG 
Silk and woolf'n mixtures, Perkins, Van Ber-

gen & Co ............................... 116,11fo2 
StOVf> polish, Eurf'ka Mfg. Co . . . . . . . . . . . • . . •  R6,R8S 
Toilpt ('rpam and toilf't soap, G. W. Rtringf'r. R6,AAO 
Umbrellas, B. Altman & Co . . . . . • . . . . . • . . . . •  !l6,11oo 
Wine, wh ite, Scbroder & Schuyler & Co ...... :16,1171 

LABELS 
"Booster," for cigars, Bf'rriman Brothf'rs .... 8,R60 
"Catf'f>chee," for shef'tings, Norris Cotton 

Mills ................................... 8 3.57 
"Dr. Price's Df'lif'ioll

S 
Tahlp Ryrup," for table ' 

syrup, Pricf> Flavoring Extraf't Co ...... .. 8,362 
HDunn's Own Compound for thp Blood, T..dvpr 

and Ktdnf'Ys, Jt for a mpdicinf', J. M. 
Dunn • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.3t1!) "Bomp Guard," for cigars, P. A Gf·rke ...... 8,361 "Our Greenbriar Axf', Jt for axes, Loewf'nstein 
& Sons .................................. 8,11:)!) 

HSf>nnol,:' for a mpdicinp • .T. W. Rmith ..... .. 8.364 
HThe Gum that Clpans thp Tppth." for a gum, 

UUn��t'���n 
J;r:'S�!����i::::f��, ,f���' 'a' '�'it� 8,36�� 

pxtprminator, D. Dris('oll . .. .............. 8,366 
"Union Made," for ('loth hats and caps, Unitf'd' 

Clotb Hat and Cap Makers of Nortb 
Amer ica . • .  . . . . . . . .. . . . . . . . . . . . . . . . . . • . . 8,358 

A printed copy of tbe speCification and drawing of 
any patent in thf> forplZ"oing list, or any patent in 
print issued since 1 !l6.�, will be furnlsbed from 
this office for 10 cf'nts. In ordering pleasp statf� 
the namp and number of the patent desired, and 
remit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now be obtained by thf' in
ventors for any of thf> invf>ntioDs named in the fore
going list, providpd thp�� are simple, 1tt a cost hf 
$45 each. If complicated tbe cost w ill be a IIttlc 
more. FOI' tn11 instructions address Munn & Co" 

I 361 Broadway, New York. Other foreign patents 
iIIQ alBo be obta1De4. 

ENTLEMEN: - The GOODFORM Trousers 
Hanger is made of fine, specially rolled spring 
steel, heavily nickel-plated 
on copper. The parts i n  
contact with the fabric are 

wide and the edges rounded. It operates auto
matically. "You press the button," and the 
keeper does the rest. Sample by mail, 3,C.; 

3 for $1.00' 6 and a closet loop, $2.00. All express 
prepaid. Tbis is wbat you want if you want tbe best. 

Sold by Hardware and Furnishing stores, or prepaid for the 
C:EI:%C.A.C3rC> F<>�DIE Dept. 124 La Salle 

patentee 
llay 18, 1901. 

MORAN FLEXIBLE JOINT �' 
tor Steam. Air or Liquids. � 

Made i.n all sizes to stand any desired � 
pressure. � ,? 

Moran Flexible Steam Joint Co., I nc'd, 
149 East 3d !,It.. LOPISVILLE. Ky. �DRIVINC A PLEASURE when hohiinl! your horse with an I:MI>ERIA1 .. BIT" 

gl\)ng Ino pt'T .','nt HI',r .. It''I,"l'rllg't' thall anvother. 
.... ;<� AllY lady '.·lm ... .ntrol ttl,., mn"t 'dCHHlS hnT",,: Po�li

tiv� I'un' fnr Lm1I!tle-l!1llilll!. \\' ill prevpnt sid.' pulJA 
in!: and drn'ing nil HIit' line. Spnt ti' any wl!ln·H.'i, 
,lost!,a)ll, upon l"t"'t'll't <If prk ... In X (' Jllatc Or 

Imvcrlal Bit ��J:d
a
���;!l�:;:� �i:J}k ���;�·;:!l(I�!:i'n� .. :� WIs. 

SALESMEN AND 
ADENTS WANTED 

'!�t��Mr-s�lll�:��:� 
dcrful invention-Qot a ftlter. 

Demallrl 
buys. 

it fur-

50 YEARS' 

EXPERIENCE 

An�'one sending a sketch and descriDtion m ay 
quickly ascertain ou r opi.n ion free wbether an 
invention IS probably patentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
8prc%1��ti�:\�ft,�g�����r����t tte 

Co. receive 

Scitntific Jlmtrican. 
A handsomely illustrated weekly. Largest cir
culation of any scient.i.fic journal. Terms. $3 8 
year: four months. $1. SOld by all newsdealers. 

MUNN & CO,361 Broadway, New York 
Brancb Office. 625 F St., Washington, D. C. 

vV A�;\�/t;;�n��\�J'l",�E:eld atfbe Eifa�rt�� T��� 
York. May �:).IWl. tor one mechanical draftsman at $4.4R 
U.�)lt;� 31���'\ �ha:e!�:��na:���
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comers who can p-i ve evitlence of expenence in the kind 
of work for which they seek employmen t and who are 
citizens of the United States. Applications will be 
addres�ed to the Commandant. Navy Yard, New York. 
and must be delivered to him on or before Wednesday, 
May 2'2. No application received after thflt date will be 
considereo. Each applicant will state in hi� applic atj'Ju 
�!:d

n
���ig�:·:�S�?�;��;;f

t
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tions will be accompanied by: evidence of citizenl!Ship 
and by certificates, preferably from previous employers, 
58 to character. habitEi (:f industrv and sobriecy, and 
skUI and experience in work of the kind required. 

l<'. W. HACKE'l"I'. Acting Secretar y of tile Navy. 

�n�CB'!m:�\ �!�Ji'r.::tnlj,\l"'�t-li1i� 
M�'G. CO., 899 Clin ton Street. Milwaukee. Wis. 

% H. P. GAS ENGINE CASTINGS 
Material. and Blue PriPts. Write for Catalogue 9. 

P ARSELL & WEED, 129--131 W. 31st. Street, New York. 

S H 0 RT HAN 0 �:rt:'M�1ul;��'!r'i:f�::�}��:.rse Pott .. Shorthand College, Box 33. Williamsport.Pa. 

l�,*re:ttt�� TYPE. WHEEL8 .. fJiODEL8 "-IXPERIMENTAL WORK.SMAlLMACtlI"UIY 
_ N��lT1E8 &: ETC. N&.W � 8TENCIL WORKS 100 NASSAU aT I'll.'" 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

E. V. BA ILLARD, Fox Bldg .. Franklin Square, New York. 

'AMOU & l TLEDAL MACHINE CO. 
130 WORTH ST. NE.W YORK 

PATTERN AND MODEL MAKERS. 

DIAMONDS « SAPPHIRES 
for all mechanical 

!p
urposes. MENDES Clla'��.�N�Ohl£�?f::S

York. 

STATLER'S A.!e�rc-"n H OT E L 
The Largest in the World. Send for map of 
city and Exp osition grounds, also folder telling how to SAVE MONEY and secure accomm odstions. 
F. C. STATLER, prop. { Statler'. Hotel, at Exposition. 

Buffalo, N. Y. Statler 's Restaurant, Elltcott Sq. 

---------- �- -----

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illu�trati.ons 
sbowing details. Contained in SCIENTU'IC Al\IER1CAN 
SUPPLEMI<NT, No.l1�8. Price 10 cents, b y m ail,from 
this Office. and from ail newsdealers. 

L��� ����s BRASS BAND 
INSTRUMENTS. Indor sed by 
the gr eat Jules Lev}" a� the best in 
!�r

e
ati����' FI��att��ft'i�Y 

il� 
lowest prices on Band Instruments, 
Uniforms and Suppl iesof aJJ kinds. 
AIA o contains Music and InRtruc
tions for New BandA. Lynn &: Heal1, 
Mahl.fadure,·st 38 Adams st •• Uhit!ago. 

IL:'/'on & Healy are the largest mu
sic hou"e in the wor ld-Ed ittJr.' 

TOBIN BRONZE Non-Corrosive in SEA WATER. 
CAN BE FORGED AT CHERRY RED HEAT. 

TRADE MARK (Registered). 
Round. Square and Hexagon Rods for Studs. Bolts. Nuts, &c. Pump Piston · Rods. Yacht Sbaftin", Rolled Sheets 
and Plates for Pump Lininfj,St Condensers, Rudders. CPnterboards, &c. Hull Plates for Yachts and LauncheMt 
PowdeI-Press Plates. For eG:!Ij)e��ii��i��1 ������St�i¥tf..�:�t:d on app lication. 

THE ANSONIA BRASS " COPPER CO. 
Sole Manufactnrers. 

The .. 

Improved 
APPLIED TO YOU� 

AUTOMOBILE 
.. o� .. 

CARRIAGE 

99 JOHN STREET, NEW YORK. 

BELL ODOMETER 
will give you the exact distance traveled. and an
nounce each mile passed by the stroke of a bell. 

Send lor Descriptive Circular S . 
S. H. DAVIS &. CO. 

Cor. Portland & Sudbury Sts., Boston, Mass. 

WILL SHIP C. O. D. FOR $25.00 
WITH PRIVILECE OF EXAMINATION. 

FREICHT PREPAID TO YOUR STATION. 
UTHE 'W'ILLARD STEEL RANGE" 

Has 6 S-In. lids oven 17x21xl2, 16·gallon reservoir and warming closet. lined 
tbrouj/bout with asbestos, burns wood or coal. Tbls speCIal inducement is 
otfered for a limited tIme on ly . Mention tbis paper. 

WII. G. WILLARD. Manufacturer. 619 and 621 N.4tb St •• St. Lowe, .... 

© 1901 SCIENTIFIC AMERICAN, INC. 
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