
Scientific Amerlcaft 
Fownd�d bll Mathew Car�, 1781>. Valve, M. J. Cbaplin . . . . . . . . . • . . . . . . . . . . .  756,582 

A House in touch with Thr-ee -Oentwries. Valve, air pipe coupling pressure relief, El-
liott & Ruby . . . . . . . . . . . . . . . . . . . . . . . . . .  756,484 A HENRY CAREY BAIRD & CO •• 

INDUSTRIAL PUBLISHERS,BOOKSELLERS & 1M PORTERS 
810 Walnut St •• Philadelphia. Pa., U.�.A. 

Valve, automatic flusbing, }i\ A. Scbossow. 756,291 
Valvp, back preR8Ul'e, H. J. Wessinger . . . •  756,306 
Valve, blow off, C. B. Boswortb . . . . . . . . . .  756,463 FOR ALL USES. MAOEASREr;J,UIREO. 

HARRINGTON&KING PERFORATING @ .• CHlc'A'GN6:· � Our New and Revised (Jatalogue oj Practicai. and 
Scientific Books, 94 paaes, !:Ivo; a Cntalo(]'ue of Book,,:; on 
Metallurgy, ,Mining, Prospect'ing, ]}f1neraloqy, GeoloYlI, 
Assa,ying, Analywis, cle.; a Gatalo(lue oj Books on Stearn 
and the �team Engine, Machinery. etc.; a (;ataZo{/ue oj 
:'��k1u��t��;:bt;:[Jlo���

n
;iid ��:�7J:!�L¥heP�����e:f;;g 

every branch oj SCience applied to the Arts, sent free and 
tree oj vostage to anyone in any part oj the world who 
will furnish his address. 

Valve, induction, P. B. Bosworth .... . . .. .  756,572 
Valve, sbut off, L. Gschwind . . . . . . . . . . . . . .  756,624 
Valve, steam, J. L. McJunkin ... . . .. . ..... 756,688 
Valve, train pipe steam, E. E. Gold. 756,491, 756,492 
Vapor absorber, J. Patten . . . . . . .... . . . .. .. 756,521 
Vapor burner, F. F. Dow . . .. . ........ . . ... 756,603 
Vebicle wheel, L. Lange . .  "." .............. 756,658 
Vending macbine, J. G. Hendrickson . • • • . .  756,788 
Ventilator, L. M. Wood . . . .. . .. . ...... ... . 756,762 
Vest and drawers bolder, A. Lustig . . . . . . . .  756,666 

Wagon, dumping, A. F. Otto . . . . . . . . . .. . . .  756,400 
Wagon, eigbt-wb<>eled, W. E .. Jones . . . . . ... 756,647 
Waistband, H. Beerwald . . . . . . .. . . .  756,566, 756,767 
Warping macbine clock mecbanism, A. E. 

Rhoades .. . . . . . . . . . .. . . . .. . . . .. . .. . .. 756,800 
Washboard attacbment, N. Lyke ........... 756,386 

Write for our Free Illustrated Book. Wasbing macbine, R. C. Beekman ........ 756,204 
.. CAN I BECOJIE AN Was bing macbine, W. C. Fawkes .......... 756,224 

ELEC'l'RICAL ENGINEER?" Wasbing macbine, W. C. Lott ............ 756,253 

We ttacn Electril'al En�Ineering-, Electl'lc Lightil1;!", Washing macbine, S. M. Farwell .......... 756,347 
;:lectric RaIlways, :\lechanical Engineermg, Steam Engi- Wasbbowl or spittoon, L. F. Lercbnf'r ...... 756,250 
[leering, Mechanical Drawing, at yonr home by IIl!l1l. Watcb regulator, W. W. Conover . . . . . . . . . .  756,589 
Institute indorsed by Thos. A. Edison and others. Watcb, stem winding and setting, A. Blanc 756,459 
ELECTlueAL EXGlI\'EEH IN"Tl'lTTE, Water meter, J. Tbomson . . . . . . . . . . . . . . . . .  756,431 

240-242 \\. 2:�d St. �ew York. , Wave responsive devicp, F. W. Midgley .... 756,676 
I Weigbing apparatus, F. W. Moldenbauer .. 756,681 

Only Scientific Weigbing device, W. Bugler .............. 756 .208 
Weigbing macbine, automatic, E. T. Pollaru 756,281 
Well brake, S. J. Wallac ................... 756,751 
Welt cleaner and blacking spreader, C. F. . 

In the World Ziegler ............................... 756,768 
Wbeel, R. C. Sayer . ....................... 756, 290 
Wbeel, J. Carpent<>r . . . . . . . . . . . . ..... . . . . . . 756,4 72 

"VELVA" is the 'I Wbeel guard or fender, D. McCausland 
only scientific Toilet 756,392, 756,393 
and �umice Soap com� Wbf'elbarrow, T. J. Montgomery ........... 756,262 
blnatl0n manutactur- Wind motor, D. Pbronimos ................ 756,278 3,d. Ii'ndorseti bl vi�' Windmill, J. D. Jobnson . ................. 756,372 overnment uF

n er 8 - Windmill, A. Fornander .. . . .. . .. .... . . . . . . 756,616 ters patent �bru�ry Windmill pitman and means for its auto-�1?;02·ar����:Jle��!Ct . matic lubrication, W. P. Brett ........ 756,775 
pnmice portion is en- ,,:�ndo:v. clf'aner, J. C . . G. Fritz ............ 756,229 

LA m",_All. 1 J tirely independent of \\�re Jomt, J. F. Leshe . . . . . . . . . . . . . . . • . . .  756,251 
t7{,fY�'lMftAN,,!/ toilet soap portlOn and W�re ropf' cutter, M. T. Wolf ............. 756,76�) 
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will remove in�taDtly per� istent stains of every char- WrenCh, Rankin & Abrams . . . . . .... . ..... . 756,407 

SPECIAL LOW RAT};� VIA THE NICKEL 
PLATE ROAD 

to points in the West and Soutbwest. One way Colonist 
and round trip Homeseekers' tickets on sale first and 
third TuesdaJ s of each month to APril inclusive. See 
local agents, or write. R E. Payne. General Agent, 
ButJ'a]o, N. Y .• or A. W. J£cclestone, n. P. A. 3j5 Broad­
way, New York. 

SPECIAL -MANUF'ACTURING. 
DIES AND STAMPINGS TO ORDER . 

SPEC'l MACHINERY-MODELS-EXPERIMENTAL WORK. 
DROP FORGING DIES AND DROP FORGINGS. 

HARDWARE SPECIALTIES ETC MANF"o .TO OROER.SEN1l SA�PLES 
OR D"AWINGS FOR ESTIMATES. WRITE FoR oUR BOOKLET. THE GLOBE MACHINE Be STAMPING CO. 

970 HAMILTON ST., CLEVELAND, OHJO. 

Export Trade 
How to Secure and How to Hold It 

Valuable hints onho{v to secure Export 
Trade sent gratis on request. Address 

EXPORT EXPERT 
Box 7'7'3, New 'i"ork 

�H3:na!-'" Cor�iss Engi�es, Brewers' 
and BottJers' Macblnerve THE VITJTER 
MFG. CO .. 899 Clmton St., Mllwaukee, W1S 

NOTICE TO C():\,TILH:'1'Olt�, 
The Board of Visitors of tbe South Carolina Military 

Academy asks for Plans, Specification�. anf! Bids for 
placing a Beating and Llghting Plant in the Military 
Academy, known as the Citadel� in tbe City of Cbar]es­
ton, S. C. 

Separate ectjmates must be submitted for Heating 
and tor Ligbting. �Pbeseproposal� most be in the bands 
of the Cnairman of tbe Board by the 20tb April. 'I be 
rigbt 1s re::;erved to reject any or all bids. Intormation 
furnis hed upon application to . 

C. S. GADSDEN, Chairman. Charleston, S. C. 

------ �--.��---

i BUILDERS �ip�:1:;,c
e�� �o���irn��bhon�����\� 

oped. THE F'ENN-SADLER MACH. co., Hartford, Conn. 

MODEL AND EXPERIMENTAL WORK. 
Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 

Print Saves money. Big pr"iit t�:s�nfO:orbOO:,
er�'ews�:�)�: 

$18. Full instruction sent 
tor use. Write tor catalogue 
presses, type, &c. to factory 

TilE PReSS CO. 

Meriden, Conn. 
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ading dealers and Wrencb, E. C. Miller ...................... 756�679 
MODELS & EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. PEACH TREES, 4 to 6 ft.. 3 cts. 3 to 4 ft., � cts. 
E. V. BAILLARD, Fox Bldg .. Franklin Square, New York. Circular free. Trees kept d(,rmant late as :l1I1Y 15 if desired. R. S. JOHNSTON. Box 75, Stockley, Del. 

WILLARD CHEMICAL CO .. 9d Cornhill, Boston, Mass. 

Perfection in Bu rners 
For coal or gasoline gas. Oxida4 
tion complete, no" snap-back.'-

SEE THE CURVED TUBE I R e!"ovable 
• Adjustable 

Tube and Pan a boon to Dentists. 
Tbe construction insures economy, 

stronger heat-Flame Control. 
Prepaid on receipt, Alcohol, $0.,.,0 
Gas, $1.1.J0. Patent applied for. 
W. S. C. RUSSELL,.15 Harcourt St., Boston, Mass. 

Boiler Scale is a Pest 
It needlessly wastes hundreds of dollars) worth of fuel 
every year There is only one way to escape its ravages 
-by using the wonde�ful 

Dean Boiler Tube Cleaner 
Our booklet . •  , Economy in t he Boiler Room," tells of 
this cleaner and of our offer to loan you one for a free 
trial. Write for it. 

WM. B. PIERCE CO.' 
319 W ashington Street, Bu1falo, N. Y. 

DYNAMO A:-J'D MOTOR COMBINED.-
}""1ully described and illustrated in SCIENTIFIC AMERI­
CAN SUPPLEMENTS 844 and 86:'. The machines can 
be run eith�r as dynamos or motors. Price 10 cents 
eacb, by mall. Munn & Company,361 Broadway, New 
York City, and all newsdealers. 

The "y�r0phant 
shows with accuracy and 
without computation the 
temperature and des-ree of 
humidity. Send for cIrcular 

J. S. F. H V D D L EST 0 N 
2.0 Devons hi re St .• Bos ton 

Make YOUR OWN GAS 
Better. brighter, purer. whiter by far 
than ordinary illuminati llg gas is tbat 
produced from carbide and water by 
tbe 

" CARTER" ACETYLENE GAS 
GENERATOR 

Eliminates all waste. danger, dirt and trouble. Simple to operate. Gives 
highest candle-power gas at least cost. 
NIAGARA FALLS ACETYLENE GAS 
GENERATOR CO., Niagara Falls, N. Y. 

Marine Motor s 
H yon want a Gasoline 

Motor, witb all the I/ood 
poin ts and rone of 

t be bad, buy a II R ELI A B L E " 
Eitber jump or make 

and oreak Spark. 
('asoline Engine Co. 

134 Bro�d St., Bo.ton, Mass. 

Anyone sending a sketcb and det"cription may 
quickly ascertain our opinion free whether an 
invention is probably J?atentable. CommunicR-
;���
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Patents taKen through MUNN & Co. receive 
Special Notice, without cbarge, in tbe 

Scientific American 
A handsomely illustrated weekly. Largest cir­
culation of any scientific journaL. 'rerms, $3 a 
year; four montbs, $1. SJld by all newsdealers, 

MUNN &. CO.3S1 Broadway, New York r 
Brancb OlJlee 625}' St. Waahington, O. C. 

DESIGNS. 
Cbair, D.W. Kendall .................. .. 
Clock case, L. V. Aronson . . . . . . . . . . • . . . . .  

Gas ligbt globe, W. S. McLewee ......... . 

Glass disb, cut, T. Singleton ............. . 

Glass globe, M. W. Gleason . . . . . . . .  36,868, 
Glass vessel, cut, W. C. Anderson . . . • . • . .  

TRADE MARKS. 

36,870 
36,R64 
36,869 
36,866 
36,867 
36,865 

SPECIAL MACHINERY r�i"p�':n!'i�l����
l 

Costilo Machine Works. 60 Centre St., New York 

Beds, spring, National Wire Mattress Co . . •  

Belting, leatbpr, Graton & Knigbt Manufac· 

I The National �heet Metal Works is e8pecially 
equipped to manufacture Rmall articles stamped. pressed, 
cut from sheet metal. \Vhite metal casting and plating a 
specialty. 

42,342 
The National �heet Metal Co., Peru. 111. 

turing Comnany . . . . . . . . . . . . . . . . . . . . . .  42,347 
Butter, P. H. Hofmann & 00............... 42,349 
Canned vf'gptablps and fruits, 0. Sbepard & 

Co . . . . . . . . . . . . ... . .. . . . . . ... . . .. . . . .. . 42,317 
Cement, Portland, Virginia Portland Ce-

DRYI G MACHINES s. E. WORRELL 
COll'.;'.!�n&.

01��i·';C·k . :&. C�:· : : : : : : : : ::: : ::: : :N�A N • Hannibal, Mo. 
Colors for printing and painting, prepared, 

L. D. Gardner .. . . . . . . . . . . . . . .. . . ... . .  42,339 
Cotton piece goods, G. Willis & 00......... 42,314 
Fabrics, cotton and partly cotton, Smitb, 

Hogg & Co: . . . . . . . . . .. . ... . . . . . . . . .. . 42,311 
Fur coats, jackets, robes, and wraps, Han­

sen's Empire Fur Factory.............. 42,316 
Grape fruit juicf', California Citrus Products 

Co . . .. . . . . .. . ... . ... . . . .. ............ . 

Herb tea, R. F. Sbimanovsky ........... . 

Lard, T. M. Sinclair & Co ............... . 

Lard and fruit press and sausage stuffer, 

42,3�4 
42,32fl 
42,319 

Dies, Tools, MOdels and Special Machinery. �t:��,"W���;'t::t,�.�d 
HOEFT &. MOOllE, Chicago, U. S. A. ()��I(l R)" I I¥!" \\"�l � \\oHI(� 1�"'A"�.\; !"I!A�I<Il' "THffT� 

WE HAVE BUILT SLOT MACHINES 
of all kinds tur 15 years. Can improve, peri'ect, develop 
or buUd yours in quantities. llTrite 'US. 
MICIIIGAN NOVELTY WORKS. Kalamazoo. Mleh. 

combined, Landers, Frary & Clark ..... . 

Linens and otber linen fabrics, table and 
bousebold, Ireland Bros. . . . . . . . . . . . . .  . 

42,343 Models and Patented Articles, Advertising J>ovel· 
ties, etc., mfd. by National Supply Co., &15 B'way, N. Y. 

42,313 
42,337 Liniment, Hume & Freeman .: . . . . . . ... . .  . 

Liniment for external a pplica tion, L. H. 
","'risten ..... . . . . . . .. .. .. .... . . ... ... . 

Meats, certain named, T: M. Sinclair & Co. 
Medicinal1y prepared tablpts for certain 

42,336 
42,318 

named diseases, G. H. Fuller.......... 42,334 
Medicinf', rbeumatism, C. H. Platt . .. ,.... 42,348 
Mf'dicines for regulating or controlling tbe AUTOMOBILE Parts. Our line of automo flow of blood, Abbott Alkaloidal Co. .. . 42,333 . bile parts i" complete and 
Medicinf's, liquid proprietary, P. D. Strick- etnbrAces new and original ideas in constructidn. Send 

land . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . 42,328 tor Catalol/ue and Prices. 
Oil, antiseptic, L. M. Webb & Co.......... 42,335 OTTO KONIG�LOW. Cleveland, ·Dhio. Oil, ollve, F. Sanguinetti & Cie ....... .... 42'32:l l _____________________ _ Oils, olive, Marcbf'sini Brotbers . .  42,320 to 42,322 
Papprs, ubotograpbic, Farbenfabriken of Model Mac hinery and Experimental \Vork. 

Elberfeld Co. . . . . . . . . . . . . . . . . . . . . . . . .  42,31a W. H. ORAWFORD, 194 Broadway. New 10rk City. 
Remedy for certain named diseases, J. A. 

James . . . . .. . . .. . . . .. . . . . . .... ... . ... . 42,329 STRONG YOUNG MEN FOR 1.0COMOTIVE Rf'mpoy for certain named diseases, I.e 
Compte & Gayle Co.................... 42,330 

Rpmpdy for diseases of tbe blood and skin, 
C. E. Campbell . . . .. . . . . . . .... . . . ... . .. 42,331 

Soda water fountains, L. A. Becker Com-
pany " ........... , ..... . . ...... 42,344, 42,345 

Toilf't preparation, certain named, C. W. 
Heineken . .  . . . . . . . . . .. .. .. .. . .. . . .. . .. 42,338 

Tonic or remedy for ff'vf'r and ague, Estorge 
Drug Co. ............................ 42,327 

Undf'rwear, cf'rtain named, Conradi & Fried-
mann . . . . . . .. . . .. . . . .. . . . . . .. .. .. . . . . 42,315 

Valves and swing joints, L. Scbutte........ 42,346 
Wel

�V:,;din�
om

&':��l1Dd C�����y • •  ?�:����� 42,340 

LABELS. 
"All Stone," for wall plaster, Garden City 

Sand Company . . . . . . . . . . . . . . . . . . . . . • •  

"Anti Wbalebone," for wbips, C. H. Clark. 
"Bobemian," for lager beer, Iroquois Brew� 

ing Company . . . . . . . . . . . . . . . . . . . • . • . • • •  

"Bu Ko." for tea, A. Lubarsky ......... . 

"Dr. 'Hickox's Malarial Capsules," for 
medicine, J. M. Hickox ............. . 

"E. & S. Brand of Pure California Olive 
Oil," for olive oil, Ekman-Stow Co .... 

"Elixir of Radium," for medjcine, G. P. 
Gebring ............................. . 

"Griupura (Gt-rm Destroyer)," 'for medicine, 
A. Cricbton ............. . .... ....... . 

"Hermits Friend Rbeumatic Remedy," for 
mediCine, G. C. Smitb ..... . ... . ..... . 

"Ki-Ki," for medicine, E. B. Cl1fford . .... . 

"Kosciuszko," for cigars, J. Szymanski ... . 

"Lafayette," for flour, J. D. Warrf'n's .Rons. 
"Pbotazote," for medicine, A. L. Muir-

bead .......... ... . ... .... . ....... . ... . 

"Pure Sisal Twinf'," for twine, Interna­
tional Harvpstf'r Company of Amf'rica .. 

"Radium," for soap, Gerhard & Boehning .. 
"Roach Rf'st," for roacb powder� H. C. 

Fueller Drug Co. . . . . . . . . . . . . . . . . . . . .  . .  

"Stricker's Pastf'," for paste, H. H. 
Stricker & Co . ..... ................. . 

"Tbe Bper You Like," for lager beer, 
N. Biever, Jr . . . •  ' . . . • • . . . . . . • . • • • • • • • •  

"Zatan," for tollet paper, Scott Paper Co. 

PRINTS, 
"Base Ball Card Game," for � a game, AIle· 

gheny Card Co. .. ... . . .. . . ;" ..... .... . . 

10,913 
10,910 

10,923 
10,922 

10,918 

10,925 

10,919 

10,916 

10,917 
10 ,915 
10,921 
10,926 

10,914 

10,912 
10,928 

10,920 

10,927 

10,924 
10,911 

948 

A printed copy of the specification and drawing 
of any patent in the foregoing list, 01" any patent 
in print issued since 1863, will be furnisbed from 
this office for 10 cents, provided the name and 
number of tbe patent Msired and tbe date be 
given. AddreSs Munn & Co., 361 Broadway, New 
York. 

�.> Squabs Pay ft:!� 
:- Easier, need attention only part 01 I time, b

. 

rin
l 

big prices.. itaised in one 
, ra��rs, w�t�ae��ve 

S:g:j Fgr
ulJ)f�� 

BOOKLET and learn this immensely 
rich home indu.stry. 

PLY�OUTH ROCK SqUAB Co., 2':;:9 Atlantic Ave., Boston, Mass. 

Hoggson Pocket Time Stamp 
Prints Year. Month, Bay, Hour and Min­
ut�, correctly timing every act, operation 
or transaction. An absolute necesslty in 
�67���9 b*":f�%h gir�t,

H
i::,}��t. 

CO. 

Indlspen�Qble for h01ne 
nnd 2'enel"al uliile. - For 
llharpening edge tools, !'Iuch as 

���V;l�a!f��':�d �)�if���g 1���: 
tals, silverware, glassware, and 
furnishing light power for .me, 
clmnical purposes. Denhsts, 
butcheTs, cooks, jewf'Jers, ca;r 

ists and mecha�ic�e;:���all��;�:��' aff�;�l��btl� 
without thif! newly patentHI invention. Price $8.00 com­
plete, including emery wheel, buffing wh.a,el, and pulley. Sent 
upon receipt of this amount, or ('". o. d .  If preferred. l\1o�ey 
refunded if not satisfRctor?>'-this is not a 'tOy. Booklet gl"!­
jng fuli description sent free. Correspondence with dealers JS 

solicited, and ageuts wanted everywherp.. 

Dept.l5, 

EASIER TO 
Write to-day for free catalogue 

W ARNEI{ 1\IOTOR CO. 
No. 90 Wall St., New York City 

First Class Lathe and Bench Work, Die· Sinking 
and Cbasillll. J. T. WAITE,275 Water St., New York. 

ON 

MECHANICALI,Y TRUE. 
lOur machinery for correctly sbapin� and 

spacing tbe teeth of alJ .kinds of gear 18 as-
8uring work tbat is mecbanical1y perfect 
and costs much jess. Wood gear patterns. 
Send for free booklet. BUFFALO GEAR & 
PATTERN WORKS, Bnffalo. N. Y. 

30 DAYS TRIAL 
$69.00 For 

We will Bel! our 2� H. P. Marine Engine complete. 
SU.biect to 30 days trial. 

DAVENPORT MOTOR CO. 
1416 West Locust �t., Davenport, Iowa-
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v�stly dUl"erent. Examine the perfect system of the 
Solar Generat_r and we feel sure you Wlll agree with 

�����n�
n ��Psb�!'���:gt{c�h��6(������ �j�h�� 

adding .• Jamp troub]es�" 80 don't experiment-use 
SoJars that bave stood tbe test for many years. 

BADGER BRASS MFG. CO. Kenosha, Wis . 

EASTERN OFFICE: 11 Warren Street, NEW YORK 

Don't Drink 'Dirty Water 
The best way to b e sureisto fI]ter 
it. Sometimes it looks clean 
wben it isn't. Be on tbe right 
sideand protect yourself and your 
family from the P08Slbility of 
water contamination by always 
using a 

Filter 
in your borne. Scientifically const.ruct­
ed. Furnishes one �aHon of absolutely 
pure drinking water In tour minutes. 

Easy to clean and care for. 
BERKEFELD FILTER CO., 4 Cedar Street, New York 

we SHIP ON APPROVAL 
without a cent depOSIt and allow 10 
DAYS FREE TRIAL on every 
bkyele. ..Any wheel not satisfactory 
returned at our eXl)1!l/se. 

Highest Grude $8.7 S to $17 1904 Models 
CoasterBrakt's. Hedgethorne puncture 
proof tires and best equipment. 
1902 & 190:1 �!odels $ 7 to $12 Best Makes 

SOOSecond-Hand Wheels 
All makes & Models $3 to $8 
good a� new 

Great J!'actory Clearing Sale at 
half factor'Y cost. : EARN A BICYCLE taking orders 
trom sample wheel furnh;hed by us. 
Our agents make large profits. Wr1te 

at (11'/('(> for catalogues and our special offer. 
AUTOMOBILES. TIRJ<;S, Sewing Mo.· 

chines. Sundries, etc., ha�fusualprices. 
MEAD CYCLE CO., Dept. 59C, Chlcallo 

Mullins Unsinkable 
Steel Pleasure Boats 

Mane of 8teel. PTnctical1y indest1'uctible· 
Air chambe1' each end. Cannot sink. Can­
not leak. ReqUire no caulking. Ideal bCMt. Canatilan patents may now be obtained by the In­

ventors fot" any of the inventions named in tbe forf'· 
going list. For terms and further particulars 
address MUDD & Co .. 361 Broadway, New York. 

15·foot $29 00 boat, crated • st'�\t fi\·e persons in ('"flmtrwt. 
able for ladies and children. 

for family use, sumUll?r resorts, parks Ouftt'anteed. 'Vill 
The modem row boat tm'pleasure, AAff'tyand rlurabi1ity. No other boot ao desir· 

W. H. MULLINS. 384 Depot St .. Salem, Ohio 

© 1904 SCIENTIFIC AMERICAN, INC 
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