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1902 EDITION 

All the World's Fighting Ships 
By FRED T.- JANE 

Author of the Naval War Game (Kriegspiel) 
Used 88 8 text-bock in European navies. The only 

absolutely correct and complete work of the kind pub­
lished. 
394 Pages. OVer 3,000 IUustratlons. Oblong Quarto. (''loth 

Price $�.OO, pOst free 

REVISED a n d  ENJ.ARGED EDITION 
The Scientific American 

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

Price, $�.OO fn Cloth. $6.00 in Sheep. $6.�0 
in Half Morocco. Post Free. 

'j'his work has been re­
vised and enlarged, 
900 New Formulas. 
The work is 80 arranged 

8S to be of use not only to 
the specialist. but to the 
�
eneral reader. It should 
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e
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circular containing f u 11 
Table oCContents will 
be sent on appJication. 

Those who already have 
the Cyclopedia may obtlan 
the 

1901 APPENDIX. 
Price, bound in cloth. $1.00 

postpaid. 

TWENTY.THIRD EDITION 

EXPERIMENTAL SCIENCE. 
By GEORGE M_ HOPKINS 

Rev��i:.n'fuo��f,t�¥/f.A�,if.edi;lo1t?c11:;;,�,rz;r::;t:aji:IOO 
'-5.00. Half Morocco, Postpaid, $7.00. Or Volumes Sold Separatelu: Cloth. $3.00 per lTolume; Half Morocco, 

$<.00 per Volume. 
EXPERIMENTAL SC1ENCE Is so well known to 

many of our readers that it is hardly necessary now to 
m: w�rk'!''''��Pi1g:kl�� 
decided Bome months 
ago tbat it would be 
necessary to prepare 8 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fu lly described in its 
gMt��·n �nB

ce
p��l�Bh��� 

w o n derfu l  develop­
ments tn wireless tele-
��hYtiee�r 

m:d:."P�i 
was necessary, there­
fore, that a good deal of 
new matter ·.hould be 
add�d to lhe work in 
order to make it thor-
��\hi���j�-�ai�'V��: 
BOrne 200 U84!es have 
been added. On ac­
count of the increased 
size of the work. it has 
been necessary to divide 
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 
Electricity. Put up in a 
n e a t  f o l d i n g  bOX,8S 
shown In cut. �'or the 
student. the amateur, the 
workshop, the electrical 
�Fe���

e
60X::�i�: ��� 

books. as follows: 
Arltbmetlc of Electricity 

138 pages, • . • $1.00 E�';:.� :0: :U�k
��l� 

How to Become a Sue-
:':i'

i
;;
l 
.
E�ec:r�cl�

il� 
Standard Electrical Dic­
tionary, 682 pages, $3.00 

Electricity I3jm.pliHed� 158 F'£1Je volumes, 1,800 pagel! 
pages. • . . .  ..1.00 and over 1.50 11lustratim18. 
A �aluable and tndispensable addl!tion to every library. 

th��£o�el':v'!,\��
c
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with silver lettering, and Inclosed In a neat folding box;, 
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price of the five volumes Is '7.00. 

The Progress of Invention 
In the Ninet�enth Century 

By-EDWARD w. BYRN. A.M. Laroe (ktavo. 480 Pages. :JOOlllustration.,. Price$3.00 
����co�'/JtlrPop ila:r.C:.d 
THE most Important book 

ever published on hivention 
and discov1?ry. It is as read­
able as a novel, being written 
in/�:

�
�acf

k
s
�l�� a most com. 

prehensive and cOb.erent ae-
�f�¥1;g��s��� t£fs

o
:�tSe ';�I'iI� 

en age of invention," result­
inJl in industrial and commer. 
cial developruent which is � 
without l'recedent. A chrono-
����II�:!:y�';,�

f ;i'��:a��� 
Important features of the 
book. enabling th e reader to 
refer at a glance to important 
inventions and discoveries; of 
any pal'ticularyear. The book 
is printed wltb large type. on 
tine paper. and is elaborately 
�':i'��':.��a�li�y :;:����

I
ngs �:.""!:!=:::;;;;;,,;,;. 

GAS, GASOLINE AND 
OIL ENGINES 

By GARDNER. D. HISCOX. M. E. 

365Page& LaraeOctavo. mustrated with 270 Ha1!d8ome Enf1!"avings 
Price $2.30 

Tbe only American book on an Intelestlng .ubject. 
Full of general Information about the ne .... and popular 
motive power, its economy ano ease of mana�ement. 
Also chapters on Horsele •• Vehicles, Electric Llght­
��'a

r::
J
.
rine Propulsion, etc. ReVised aud much 

p,- Full dRscripti,,. cirC'l,lars oj above bookIJ will be mailed free upon applicattofJ 
MUNN & CO., Publishers, 361 Broadway. New York 

Scientific AmericaA 

Music stand, L. P. Halladay . • • . • • • • • • • • • •  730,015 
Musical instruments, keyboard, H. B. Tre-

maine .. . . . .. . .. .. . .. . .. .. . .. .. . . . . . .. 729,978 
Musical instruments, means for retaining 

�.
an

��':.�/�] .. ���
I
���� • �:����. �::���:�:.�: 729,977 

M
·
US

�:�h
i
::�:�:EW.

ts
L. 

t
�o

n
:E����!. ?

e
.
v
!��. �?� 729,988 

Muzzle, calf, James & Patterson . . . • • . . • . . • •  7 29,592 
Nail cutter and Implement, E. Kaufmann . • •  730,024 
Necktie fastener, O. I{raus . . . . . • . . • • • • • • . • . .  730,028 
Nlcotin 'absorber, W. Scbwartz . .. . . . . . . . . . .  729,680 
Nicotin or other volatile constituents from 

tobacco vapors, obtaining, G. H. Linden-
berger . . . ....... ... . ... .. . . .. . . .. .. ... 730,032 

Nozzle, J. M. Stouder .. . . . . . . .. . . . . . . ... . . . 729,974 
Nut lock, W. A. Scott .. ... . .. . . ... ....... 729,966 
Nut lock, M. L. Tbedford . . . . . • . . • • . • • • • • • •  730,199 
Nut macbine, C. E. Wetmore .. .. . .. .. . ... . 729,822 
Nut wrench, axle, E. C. Wysong . . . . . • • • • •  729,829 
Oil, means for leading or discharging, J. "' Baker, Jr . • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Oil, treating creosote, C. w. Enfinger . . . . • •  
Oller, G: Wilson .......................... . 
Oiler, piston bearing, H. H. ButIum .. .. . . . .  . 
Optical measuring instrument, cross wire for, 

729,992 
729,838 
730,065 
729,537 

K. Heln . . .. . . . . . .. .. ...... ........ . .. 730,016 
Overtlow alarm, electric automatic, R. J. 

Walker . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . .  730,181 
Packing, metallic, W. F. Somes ... . . . .. . .. 729,904 
Packing, piston head, J. R. Seemer . . . . . . . . •  730,168 
Padlock, A A. Page ....................... 729,792 
Paint veblcle, C. W .. Bilfinger . . .. . ... . . . . .  729,837 
Paper llOX, L. L. Duerden . . . . . . .. .. .... . . . .  729,850 
Paper clip, J. M. Keep .. . . . . . .. .. ..... ... . . 729,871 
Paper pulp refining engine, M. A. Mills . .... 729,953 
Paralleling device, automatic, Hemphill & 

Belber .. . . . . .. . . . .. . . .. . . . . . ...... .... 729,934 
Passenger supporting strap, J. P. Swlft. • . . •  729,696 
P(lll, fountain, R. A. Hamilton . . . . . . . . . . . • •  730,117 
Pencil, F. W. Musson . . . . . . . . . . . . . . . . . . . . •  729,783 
Perforator and scorer, automatic, C. J. Mitt· 

ler .................................... 729,633 
Pbotograpblc developing apparatus, H. F. 

Nortbrop .............................. 729,789 
Pbo

�f:��
l
r'iai��

v
:
l
.
o
.�
I
�� . ����

r
.�
t
:'.
s
: • .  �' .. �: 730,on 

Pbot
��

r
�

bl
gt�

e
!o
a
:���: .�::?��!:��

l
.� .��I�::�: 729,803 

Piano attachment, electric self-playing, C. 
H. Davis ............................ . .  

Piano damper, E. Bornhoeft. ............. . 
Plano tuning key, M. Stoddard ............ . .  
Picture frame, J. W. Myer's . • . . . . . . . . • • . . .  
Picture frame hanger attachment, }i\ A. 

730,098 
729,533 
729,804 
729,784 

Mattbews ............................. 730,141 
Picture or mirror hanging device, framed, E. 

L. Smltb .............................. 730,055 
Pig rearing device, Smltb & Cbeck ........ 729,688 
Pigeons, timing device for homing, W. C. 

Geary ................................. 730,208 
Pin. See Hair pin. 
Pin, G. W. Dover . • • • • • • • • . • • • • . . . . . . . . . . . .  729,551 
Pin, J. Jenkins ............................. 729,770 
Pin joint, G. W. Dover ..................... 729,556 
Ping pong table net bolder, A. Ek .......... 730,188 
Pipe cutter,A� W. Warnock ............... 729,816 
Pipe, manufacturing composite, D. A. Ritchie 729,7116 
Pipe roof joint, vent, J. Bropson ........... 730,089 
Pipe wrencb, �'. D. Bullard................ 729,728 
Plane gUide, J. W. Brady .................. 729,725 
Planter, check row corn, P. E. Wistrand .... 729,986 
Plastic material, pressure plate for' polish-

ing and surfacing, V. L. Dunne ........ 730,102 
Plow, -Po Lassen ............................ 729,612 
Plow, power, J. L. Parker ................. 729,654 
Pocket knife, E. Kaufmann ............... 730,025 
Polisber, E. T. Gilbert. ................... 730,012 
Poucb, J. A. Smitbllne . . . . . . . . . . . . . . . . . . • . •  730,171 
Power transmitting devic(�, E. D. Wl\yburn. 729,824 
Power wrencb, S. �'. Sbort ........ 729,685, 729,686 
Prescription blank and label combined, W. 

B. Beacb ............................ 730,083 
Press, K. S. Blancbard .................... 729,723 
Primary battery, J. W. Gladstone ... ; ...... 730,014 
Printing macbine, L. W. Soutbgate . . . • . . . .  729,691 
Printing press, Severy & Heatb............ 729,683 
Printing press bed plate motion, J. A. Svens-

son ................................... 730,174 
Propelling boats, meaus for, 'M. S. Okun .. 730,042 
Propelling mechanism, boat, G. F. Bryan .. 730,090 
Pruning shears, J. B. Rbodes . . . . . . . . . . . • . •  729,894 
Pulley, . self-locking, F. W. Smltb ......... 729,968 
Pump attacbment for dr!lling or boring ma-
Pum�?h:g;ie/;'r ��:�

r
�f��o�; 'E: ' vJ:�l��: frui;m 

Pump for high heads, series high-pressure 
centrifugal, B. Jackson ................ 729,870 

Pump rod coupling, J. L. Strawn .......... 730,173 
Pump, rotary, W. S. Sbarpneck ............ 730,052 
Pump, rotary, F. G. Bates ................ 730,081 
Pump, rotary, M. W. Peterson ............ 730,149 
Pusb button swltcb, E. G. Kastenbuber ... 729,772 
Puzzle, W. P. Van Loan ................... 729,705 
Puzzle, A. KeedeIL........................ 730,026 
Puzzle, street car, M. H. Anderson......... 729,522 
Rail clamp, guard, F. M. Ph!llabaum ...... 730,151 
Rail frog, spring, W. H. Rabbe et al. • . . . .  729,661 
Rail jOint, C. F. Hall. ................... 729,076 
Rail joint, L. Lebotzky . • . . . . . . . . . . . . . . . • . .  729,946 
Rail joint,' I. Klcak ........................ 730,130 
Rail tie and brace, T. J. Cahlll............. 729,�39 
Railway brake, P.· Hallot . . . . . . . . . . . . . . . . • .  730,115 
Railway coupling device, C. G. Turner ..... 729,813 
Railway overhead structure, electric, B. 

W!llard ............. "'................ 729,826 
Railway spike and tie plate tberefor, J. 

W. Macaulay ......................... 730,139 
Railway tie, metallic, Van Tassel & Thorn-

ton ................................... 730,059 
Raisin seeding macblne. J. B. Crosby ....... 729,501 
Rbeostat, starting, C. E. Hartban ........ 729,762 
Rocking cbalr, C. L. Santee .............. 729,674 
Rods of bars, reducing, J. R. George ...... 729,570 
Rolling machine for forming lips on treads, 

etc., G. F. Hutcblns .................. . 
Rolling mill, V. E. Edwards ............ . 
Rolling mill pinion bouslng, V. E. Edwards . 
Roll!ng m!ll top roll carrier, J. R. George .. 
Roof, building, H. F. Langewlscbe ....... . 
Rope splice, P. Vogel ..................... . 
Rotary engine, W. P. Digby .............. . 
Rotary engine, T. A. Dlehold .............. . 
Routing macblne cutter bead, V. Royle ... . 
Roving and - spinning machines, etc., gage 

730,019 
729,559 
730,205 
729,569 
730,U30 
730,060 
729,554 
729,849 
729,8�6 

for setting rollers of, M. H. Vaugban .. 730,178 
Rubber mat, W. J. Ellis .................. 729,923 
Sack bolder, P. P. Fjellman ................ 729,564 
Saddle, harness, C. Hoberecht. ............ 730,122 
Safe, fire and wnter proof, J. Thomas I{il-

bam .................................. 72�,809 
Saliva ejector, J: B. Jordan . . . . . . . . . . . . . • • .  730,128 
Sand blast, 'P. H. Long .................... 730,138 
Sand drier, H. W. Bobrman .............. 730,086 
Sash and frame, window, G. B. Determann .. 730,005 
Sasb balance,' M .. Blome .................. 72�,994 
Sasb lock, G. A. Rell. .................... 729,916 
Sash, r(�v{'rsible window, J. G. Robbe . . . . . •  729,66:5 
Saw mill, gang, W. M. Wilkin . . . . . . . . . . . •  730,06�\ 
:-;-eaffolding, carpenter's, E. A.' Kuntz ...... 729,608 
Scalf'S , combhwd pRlwl and beam for com-

puting, M. F. Knox . ......... . ... .... .  . 
Scarf fastpner, H. J. H('lherg ............. . 
SCt'np, transformation, W. A. Demmon . . . •  
Screen. See Grain scrf'pn. . 
Rcrf'pn, Hancock & Sipple ................. . 
flcrf'w holding devicc", automatic, J. A. Yates 
Seal lock, G. B. Edgar ................... . 
Seat, omnibus, tram-car, garden, 01" other, 

In. R. Ha:lstf"ad ....................... . 
Hel'diHg attachment, E. K. Uf,·a • • • • • • • • • • • • •  
S(,pfling machine, Kraling('r & KI01b1?r . . . . . •  
�'-;ef'ding machirie; sulky lister, F. E. Davis . •  
�t.�narat(lr, d. Roger . . . . . . . . . . . . . . . . . . . . . . •  
Setting, F. L. KIng ....................... . 
Sewing macliin-e, sack, .T. l.. Boyle ........ . 
Sewing machine take up m1?chanism, shoe, 

729,607 
nO,017 
729,553 

729,577 
729,830 
729,922 

730.189 
729,893 
7211,174 
729,552 
730,162 
729,606 
729,724 

J. L.Kelll'er .......................... 729,604 
Sewing machine work-gage, shoe9 J. L. Kief-

fer ................................... 729,605 
Sbade and curtain bracket, K. M. Dymond. 730,187 
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Our patented ll!Diter Is absolutely unique and 
always lIll!tant and posltl",e In actiOn. It Is 
really the only perfect o.Pd lIatlsfactory Igniter. 

Motors coml!iete from 11;6 to 25 h. p. ready for 
installation. We also build' handsome launches 
'"th motors lnsta11ed and ready to run. Send 
lor OataIoaue. 

FAY &. BOWEN 
35 Mill Street, AubUrn, N. Y. 

BOAT BUILDINO SYSTEM. 

23 ft. Long. � ft. Beam. 

To build this boat re-
�w:f 1'fne

o
�r�: 

press, 14.sJ' in bard­
ware and l'aints, and 
a set of our $15 Pat­

terns. We sell Roat Patterns from $3 up. Our Printed 
Patterns are actual size of each piece and include a 
ff����e!�i�he��:O����b!Vl"ct!

r
l;tg:t�h ��1tb:ygit 

for one-elghtb the factory price. We build completed 
boats and Imocl<-down frames. Particulars, address 
BROOK'S BOAT MFG. CO., ltd •• Bay City. Michigan. 

Manufacturers' PLATING OUTFITS for factory, workshop, 
and custom work. 

Add .... D'partm,nt L AG ENTS WANTED 
ELECTROTECHNIC & CHEMICAL C OMPANY, (Inc.) 

"2 Washingto n Square. South, New YOl"k 

�!,EISS KEROSENE 
1 t o60H. P. and GAS ENGINE bums KEROSENE cheaper and 

:f�e;le!h
:elia�i:�IIN'o el����i�I��� 

teryor flame used. Perfect regula­
tion. Belted or directly coupled to 
dynmao for electric lightin�, charf{.-101\ storag"! batteries, pumping and 
a pow� Plifi:Tz; 128-138 !\IOTT ST., NEW YORK. 
ADOPTED BY 

U. S. GOVER NMENT. 
IlIeJu.'Mt Award. direct coupled 
Generator&!t. Paris �p08itlOnlJ900. 
Gold MedaJ. PRIl-American Ex­

position, 19_0_1._G_o_'_d_ M_ e_d_B_l,_C_ha_,_,,_, t_on..:.,_S_. _C • ..:.,_E _IP:...O_,i_tl_on..:.,_' 9_0_2 ._ 

Universal Safety Tread 
Made to walk on with perfect safety. 

Steel, 
Brass, 

and 
MaD­

�anese 
Bronze. 

Stairs, 
Coal 

Holes, 
Car Steps, 

Etc. 

For Elevators or wherever you walk, safety is always 
secured by its nse. . . 

UNIVERSAL SAFETY TREAD CO ,45 Broadway, New York 

REVERSING STEAM TURBINE.-P AR-
son's recently perfected turbine for boats. Illustrations sbowing details. Contained In SCIENTIFIC AMERICAN 
�ti\���

E
:'J<�d r..�J-!if� ';w.rJ::�e��.

cents, by mall, from 

Work With Us 5 Years 
and You'll be Independent 
The headline 0 f tbls advertisement sounds ex-
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standing Is respected and apllreclated by tbe largest 
banks apd financial h1stltutions of this country-a 
Ilrm wbose sales of New York prollerty throUjlbout 
the United States amounted to Over four and a half 
m����3�1!'i:���rl� ::k�
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o
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sel1in� of Our �ew York City lots in your community. 
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�e 
country. and every one wbo has ever taken hold of it with the energy required to Huccessfully carry on 8I'y businesi has made for himEle1f thousands of 
dol1ara. A representative

h 
way down in Alabama, 

�-:e�IB:ml�n'1!�s
b
£b!��� ci'gnt�s�P���f:!�

n
dl�:�� 

one made over '-5.000 In a little town of 3.500 Inhabit­
anf,s�-all� we have dozens who are now earnIng at. 
tbe i'8te' of '2.000 a year wltbout Interfering With 
tb.fl:i:����hb��i\\¥�Sierest any man of ability a,nd character. Our A labalna aa-ent is one oC the 
most prominent lawyers in his State. and he did not undertake tb e seiling of our llropertles until he bad been to New York and satistlEd himself be­yond peradventure that all we claimed for our pro­position was true and mOre than true. �everal 

���r �i�����:� J8,i:b�:�iI:��ecJr��fV����en�� Uves in every communir.y-we do not want canvUJs­ers. l)ur business is conducted On 8 high nlane so that it ap
P
foals to the befit cla88 of investors: An op­pottunity fl,uch as this is rare indeed. It enab1e� you to R880ciate yourself with a jlro7Ving bUSiness-a bu�iness that Is anre todev�loPlnto practicaJIy a na­tlonal Institution-just as larlle. just as strong and just as de�irable 8S the great InSUranl!e companies. Your n:lme and address will bring furtbeT particu­lars. References wili be required. 

WOOD, HARMON &. CO. 
2�6·2�'" Broadway, New York. 

Department AA4. 

EASIER 
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Sbades, friction boldlng device for spring to-day 
Rctuated', J. H. Mllans ................ 729,630 for free Shaft and' casing therefor,' fleXible, E. D. 
Weyburn' ............................. 729,823 catalogue. 

459 

itA ccurate-to-tlte-S econd" 

f)tJ.eh�;JI 
�lJJIIP IYalcnes 

bear copyrighted namest engraved on the 
works, and our gold cases have stamped 
on the inside: 

.nill:!ii. 
� 

.. 
Our 

Trade 
Marks 

Send for free book. "The Care of a Watch .. 
it will give you important information a;d tell you what to ask Your dealer for. ' 

FREO MEOART, 3545 

DUEBER·HAMPDEN 
WATCH WORKS. 66 South St •• Canton. O. 

The Fred Macey Co., 
GRAND RAPIDS, l\-hCH. 

N��k�
of

(J�t�;��e 
Card 

J ndexclI, Book Catlle8, 
Leather Roe1o:erM. etc. BRA.:\CHES: New York, 343 
to way. Chicago, 152 Wabash 
A ve. Boston, 178 Federal St.' 
Philadel., 13th & Market Sts. 

The MEDART 
BOAT B'U1LDlNG 
MATERIALS 

bring boat construction within the 
range of amateurs, at a sm!l.ll cdst. 
Yachts, Launches, Row Boats. 

Send stamp for catalog. 
OeKalb St., st. Louis, Mo. 

GAS ENGINE Injlll'l-':"J:P. 
Fully Qu_ant_d .,.� 50 

Pro/c • ., ... 
R 

woven 
Wlre.oonlmUt.a�orea.slfyaCCeSS­

prices 
on quantities. Send for 
catalogue of dynamos. gaS 

engines, castin. ;. etc. 

L. W. GIII •• "I. & 00. 
224 Eo 4th Street 

Marlon, . Indiana 

50 YEARS' 
EXPERIENCE 

TRADE MARKS 
DESIGNS 

COPYRIGHTS cle. 
Anyone sending n sketch and descriotion may 

quickly ns�ertain our opinion free wbether an 
invention IS probably patentable. Communica­
tions strictly confldential. Handbook on Patents 
sent free. Olriest agency tor securing patents. 

Pntents tnken throuiirh MUlm & Co. receive special notice. without cnnru-e. in tbe 

Sti¢ntifit .Rm¢ritan. 
A handsomely illustrated weekly. Largest nir· 
culntion of auy 8cientific journal. Terms. 13 
rear; four month " II. Sold by all newsdealer.. 

MUNN & CO.361 Broadway, New York 
1Ira.nch 0111.,., 625 F St ,Washington D. C. 

Price 
15 f.lOt 

boat crat
e
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$29.00 �haft connection, H. Nyberg.............. 729,649 
Shaft, 'flexlble, d. K. Stewart . . . . . . . . . . . . • .  729,694 
Shafts, meaDS for electrically operating Mullins' Galvanized 

Steel Pleasure Boats 
Ma.de of steel. Practically Indest uctlhle. Air Chamber each 1i::�i f�:���I���e. �

a
=:r�:'�rt���i[.� n8u=��. Ideal counter, N. C. Bassett ..... ·. � . ... : ... 729,716 

(Continmd onpage 400.) 
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