
214 Sc.entific American MARCH 21, 1903. 

oxygen as produced by liquid ail' become opaque or (8897) A. F. S. ask s :  Does not liquid WOOD METAL 
to mab'Iletism

: 
that is, is it slight�y attracted Workers 

by a magnet 1 A. Oxygen was dIscovered to I Without Steam Power should 
be a magnetic substance by �'araday in 184[), .... our Foot and Hand Power 
by noting that it was attracted to a magnet ��oo!":!::g 'i;,.�:e. 
pole just as iron is. though to a lesser degree. B-Latlt ... etc. 

Wf. 
Becquel'el was the first to call attention to the SENECA FALLS MFO. CO. 
subject In recent times. In 18!!:! Dewar, having 69I>WaterSt..:Jen_Falls. 
produced liquid oxygen in large quantity, re· rfl�iji�ij�ijf.��iig�w.�i�if newed the matter and showed that liquid oxy- I gen has about one-thousandth of the magnetic 
moment of iron. Liquid oxygen is shown in a 
tube swinging to the pole of a magnet, in 
810ane's "Liquid Ail'," page 337, but the lan­
guage used in the text describing the experi- Wire Cloth, Wire Lath, ment is not correct. It should read: "Oxygen 
was disc:>vered to be mug netic by �'aI·aday." The I · II W Id d fact is just the opposite of the statement of the E ectrlCa. y.. e e 
book. 

req�,��::�o j��pR� :;al�s�:p :��� i:��,
a::d �� Wire Fa.brics 

the voltage is in direct proportion to the width I ---------------

�!.."�:'��C����io!!S���O:a:� I��t:�·:�i�.e��:s
n

t��: and Perforated Metal ¥lj�� 
graph system as mentioned in 8uI'PLmn:�'r, Manufactured by 
No. 1383, Siemens & IIalske system or any sys- CLINTON WIRE CLOTH COMPANY, CLINTON, MASS. 
tern. A. The voltage necessary to force a BoSTON NEW YORK CHICAGO SAN FRANCISCO 

spark through 'I. inch of ail' varies greatly THE 
with the shape of the terminals, as points, 

MI ET�,,
�,o� EISS KEROSENE 

balls or plates; and with the pressure, mois­
ture, and temperature of the ail'. Thus a spark I 1-5 Inch long was produced between balls 1-10 
inch in diameter by 16,200 volts; and 
between balls 1 inch in diameter by 
18,900 volts pI·essure. The subject Is 
quite fully treated in Thompson's "E1e­
mentary Lessons." The methods of meas­
uring lengths of electrical waves will 1)(' found 
in papers given before the American Institute 

I t o60H. P. and GAS ENGINE burns KER08ENE chea.per and safer thall gasoline. Automatic, simple. T�liable. No electric bat­t�ry or fta.me used. Perfect regula-
�;�ma�I�;del��t�;�el:i�htf�;,P�h!r!� mg stong>: ba.tteries, pumping aod 
all powA: PMfEir-l: 
A��1:'8Tl\:k]) �yNKW YORK. 

U. S. GOV ERNMENT. IlI.,heMt Awsrd, direct coupled 
��ida.�:dt8r.ar;H���������I�: pOSition, 1901. Gold Medal. Cha.rleston, S. C., Exposition, 1902. 

of IDlectrical Engineers. I'rof. I'upin has pre- ------- ----­

sented several papers upon these topics, which 
we cannot abstract in a letter. 

(8899) S. M. G. inquires whether 

a jump spark coil can be made oy single wind­
ings instead of primary and secondary windings. 
If so, what size wire and how heavy insulation 
is best for a clll'rent of 5 to 8 volts pressure '! 
A. A coil can be made for gas lighting and 
similar small uses with one winding: but a 
jump spark of sufficient length to make a sl1l'e 
ignition in a gas engine should be an induc­
tion coil with primary and secondary windings. 
A spark coil with one winding may be made 
with a core 10 inches long, covered with paper. 
The winding should be of cotton-covered mag­
net wire, say No. 14, of which 300 feet or 
thereabout may be wound on. The spark is 
given at the breaking of the circuit, and is 
due to self-induction. Each layer may be separ­
ated from the adjacent layers by brown paper, 
not very thick. No very definite rules are re­
quired, as there is a great difference to be noted 
among these coils. The battery may vary, and 
as it runs down, more cells may be attached. 

(8900) A. B. C. asks for a formula 

for oxidizing linseed oil without litharge: want 
to have oil very heavy and bright, and entirely 
free from fat. A. Keep the oil at a tempera­
tlll'e of somewhat over laO deg. C., while a Clll'­
rent of ail' is passed through or over it: then 
increase the temperatlll'e until the oil hegins 
to effervesce from evolution of products of com· 
11lIstion. By continued boiling the oil becomes 
very thick and may be drawn out into elastic 
threads, which are very sticky, but do not pro­
duce a greasy stain in paper. 

(8901) R. F. D. asks: In the Plant e 

type of cell, how many square inches of posi­
tive pia te slll'face are reckoned for one am­
pere-hour '! By I'lante type I understand that 
metallic leaden plates are immersed in the elec­
trolyte, which I suppose is corrpct. A. The 
Plante type of secondary cell is defined by Fos­
ter in his "Electrical I'ocke'\: Book " to be "con­
structed of lead plates so designed as to present 
a large sUl'face area to the action of the elec­
trolyte, the act.ive material being formed on the 
plates, either electrically by charging and dis­
charging. commonly called forming. or chemi­
cally." The same authority gives a formula for 
calculating the theoretical capacity of a cell pel' 
pound of active material. This is the better 
way of expressing it, since to base the capacity 
upon the sUl'face will not take the thickness 
into account. The practical results given al'e: 
1.'01' lead peroxide and the same weight of 
spongy lead ppr ampere haUl': 0.5a ounce for 
a ten-haUl' rate of discharge: 0.6:! ounce for a 
five-haUl' rate of discharge: 0.70 ounce for a 
three-haUl' rate of discharge; 1.00 ounce for a 
one-haUl' rate of discharge. These numbers are 
for plates of ordinary thickness and an electro­
lyte of the density of 1.200. 

(8902) P. S. B. wants to know 

the composition and the method of manufactlll'e, 
of carborundum. A. The mixtUl'e from which 
carhorundum is produced consists primarily of 
coke and sand, to which Is added a small 
amount of salt to facilitate fusion, and a small 
amount of sawdust, which evolves gases upon 
heating, and these gases tend to keep the mass 
more porous and thus facilitate the escape of the 
carbon monoxide gases later produced. This 
mixture is packed between the two carbon poles 
carrying the current. there being. however, a 
central core of coke placed directly betwpen 
the carbon poles, providing thus a conductor 
for the CUl'rent and so overcoming the difficulty 
of starting up, and also keeping the internal 
l'esistan �e more uniform hy breaking- up the arc 
into numerous small arcs. Carborundum is a 
slllclde of carbon; the formula Is CSi. 

"CUSHMAN" 
CHUCKS 

All styles and sizes. 
Send jor Catalogue. 

THE CUSHMAN CHUCK CO., 
189 Allyn St.. Hartford, Conn. 

FOR 
GUNSMITHS. TOOL 
MAKERS, EXPERI­
MENTAL& REPAIR 
WORK. ETC. 
From 9-ln. to l3-ln. swln". 
Arrammd for Steam or 
Foot Power, VelOCipede 
or Stand-up Treadle. 

Send jar Catalogue. ,J��!!��f!J� W.F. &JNO. BARNESCO. Esta.bJished 1872. 
1999 Ruby St., RoCKFORD, ILL. 

The Perfect ion of Pipe Threading 
i s  adm itted t o  b e  reached when our 

No. 9% PII��in.�EADlNG 
is used. As a hand machine it is the 
only one known that will cut and tbre ad 
an 8 inch pi pe with ease and satisfac­
tion. One valuable feature is. that it 
has no arbitrary lead screw for deter­
minln!>: style or pitcb of tbread to be 
cU

i-Jr J�i1i£E£¥.a�F'G. CO. 
.,)01 Curtiss St.. Toledo. Ohio. 

WillIs. Oil and Gas We\ls drilled 
by Cr>ntract to any deptb from 50 to aooo feet • ..,We also manufac­
ture and furnish everytbing re­
quired to d.'iI\ and complete 
same. Portable Horse Power 
�.enr..��

n
}�� l�

e
t����:f. 

Write us sta ting exactly wbat 
is required and send for iJlus­
trated catalogue. Address 

... -rj-"--"-c'"�ST"Rcl"NE-"Ti-".'�N�lE·�W''* to��. SJ.�:iY co. 

MARINE and STATIONARY 

MOTORS 
are no experiment. as til 
i��}r p�����)�S��� ope�.LuclD� 

Launche s in 
Send jor Catalogue. 

PALMER BRO�., 
Cos ()ob. Conu. 

THE B. F. BARNES 

WATER EMERY 

TOOL GRINDER. 
Swing'S a 24x2.tneh Wheel. 

�� h::r���dm�o�u;:l�;���l� tr:�i! u��q�; "�heeI. EHSily lIl!l.nipula.ted and ca.nnot out of order. \V,thout II uestion it is most p1'acti cal and dllra.lde wet tool t;rllliler Oil tlw market. Deta.ils m request. 
B. F. BARNES COMPANY. R.ockford.l11. 

The M EDART 
BOAT BUILDING 
MAT E R IALS 

brin� boa.t construction within the ra.nge of a.lIl!l.teurs, at a small cost. 
Yachts, Launches, Row Boats. 

Send stamp fOT catalog. 
FREO MEOART, 3545 OeKalb St., SI. LOUis, M? 

� � Our Pen Carbon Letter llook 
� __ CopIes ��..,.,� Your Letters . .� � 

While you wnte 
Use any pen and your own stationery. If vour 
stationer does not keep it, write for free speCImen of 
work. Beware of infringements. Address Dept. L 
Pen-Carbon Ka.nltold Co., 1415-'1-9 Centre St. ,New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

March 10, 1903. 

AND EACH BEAIUNO THAT DATE. 
[See note at end of list about copies ot tbese patents.J 

Abdominal supporter, E. M. Temple . . . . . . . •  722,644 
Account sheet, W. J. Hughes . . . . . . . . . . . • . .  722,303 
Acid, making methylene citric, R. Berendes 722,275 
Acid salts and making same, sulfoniC, L. O. 

Helmers .............................. 722,506 
Acid salts of alkaline earthy metals and 

metals proper and making same, sul-
fonic, L. O. Helmers .................. 722,507 

Addressing macblne, J. W. Underbill ...... 722,268 
Aerated waters, apparatus for the automatic 

production and delivery of, Lee & Mc-
Murray ............................ .. 722,368 

Air brake, J. �'al'l'ar ...................... 722,403 
Air brake angle cocks, opt'lating device 

for, W. B. Riley ......... . .. .......... 722,384 
Air sblp, E. P. Jobnston . . . . . . . . . . . . . . . •  722,516 
Alarm. �ee Low water alarm. 
Alarm system, electrical, H. M. �utton ct 

al .................................... 722,334 
Asphalt, apparatus for treating rock, Down-

ard & Roloson........................ 722,500 
Automobile, L. B. Gaylor ...... ...... . . . .  722,224 
A utomoblle carriage, W. II. Noyes........ 722,243 
Awning, metallic, E. Cornltlus ........... .  722,566 
Axle box, E. Ottcnbachcr .................. 722,:J80 
Axle, rpvolving, C . . Faulknel' ................ 722,218 
Baling press door closing means, A. John-

son .................................. . 
Baptismal font, H. ��. Nehr ............. . 
Ual'ber chair, ��. H. Wilsdol'f ............. . 
Basket, J. I. Lane ....................... . 
Bath tub, H. Hoeglauer ................... . 
Bed, folding, C. P. Brown . .............. . 
Beet topper and puller, F'. Briggs ......... . 
Belt, conveypr, H. D. Richal'ds ........... . 
Bicycle wbeel, G. G. Rltcble ............. . 
Bicycle wbeel bub, G. Ellstrom . . . . . • . . . . . .  
Binder for sheet music, etc, J. C. Ii. imsey .. 
Binder, temporary, W. J. Brown . . . . . • . . . .  
Bit stock, 1. E. Stump .................. .. 

722,513 
722,242 
722,439 
722,408 
722,232 
722,485 
722,484 
722,252 
722,4:1:1 
722,402 
722,5�U 
722,(15] 
722,:\:J2 

Blank ends, machine for finishing, J. H. 
Haskins . .. .. . .. .. . . .. . . . . . . . . .. . .. .. 722,300 ' 

Boiler cover plate, C. B. �"Rirweather .... . . 722,571 
Boiler water gage, steam, T. W. Rudd . • . •  722,410 
Book and binding tberefOl', N. Bacb .. . . . . . . 722,41� 
Book, deposit credit, T. D. Taylor . . . . . . . . •  722,:{91 
Book, manifold sales, J. �'. Laning . . . . • .  722,59:1 
Book, sample, H. O. S. Carlson ............ 722,28:1 
Boot or shoe fastening, R. Snapper . . . • • • . .  722,638 
Boring bit, exh)nsion, J. C. Beyer . • • • . . . •  722,481 
Bottle, J. A. Ames .. . . . . . . . . . . . . . . . . . . . . . .  722,477 
Bottle, mt.>dicinp, C. W. l\1c�hane, reissue 12,007 
Bottle, slpbon, L. Magldson................ 722,523 
Bottl.- stopp.-r bead, G. Llmbacb ...... . . .. 722,596 
Bottling apparatus, liquid, G. F. Sumner . • • •  722,263 
Bowl bold .. r, G. Grimm . . . . . . . . . . . . . . . . . •  722,228 
Bowling alley, W. H. Wiggins . . . . . . . . . .  722,:140 
Box lid bolder, C. Jack ........ ............ 722,652 
Box or package and material therefor, J. 

H. Greenstreet ..................... ... 722,423 
Brake beam fulcrum, �'. W. Coolbaugb .... 722,565 
Brake beam reversible fulcrum, C. H. Wil-

liams, Jr. .. .......................... 722,655 
Brooder, J. H. Swayze ..................... 722,437 
Brush, fountain, H. Brown................ 722,281 
Buckle, J. P. Hunt .................... .... 722,511 
Buckle, Side, J. �'. Molloy ................ 722,375 
Buildings, etc., moving heavy, H. Sheeler. 722,256 
Buttf'l'in and making same, A. Bergman .. 722,276 
Button, link, E. W. Morebouse ............ 722,529 
Button turnln!>: macblne, H. A. Berger .... 722,479 
Calculating machine keyboal'd, W. T. Tread-

way ...... . . . . .. ..... . .. . . . . ... . .. .. . .  722,4:18 
Candlestick drip cup, T. M. Mulkerlns .... 722,31� 
Candy box, C. A. Adams .................. 722,1U!l 
Car bl'ake, F. X. Berube . . . . . • . . . . . . . • . • • .  722,201 
Car brake, �'. Tbellengerdes . . . . . . . • . • . • . .  722,266 
Car, convertible, Brill & Haddock . • . . . . . .  722,280 
Car coupling, J. & J. O. Timms . . . ... • . • . •  722,267 
car door, grain, J. L. HameL ............. 722,n78 
Car door opt'ning or closing device, trolley, 

W. H. Cook .... ....................... 722,422 
Car, hopper bottom, J. M. Hansen ........ 722,29B 
Car wbeel, H. I. McGuire .................. 722,37M 
Cars on inclines, means for handling cable 

drawn, T. A. Edison .............. .... 722,502 
Carbul'eter, gas enginf', H. A. Davis ..... . 722,�57 
Carpenter's gag", G. W. P"yton .... .. .... 722,:!Rl 
Carpet stretcber, C. O. Devilbiss ....... ... 722,216 
CRI'l"'t swe .. per, J. W. Sykes . . . . . . . . • • • • . .  722,642 
Cal'rier. See Egg Cal'l'iPl· .. 
Case. See Travpling case.· 
casb register, F. J. Hull .. .. .... .. . . . . . .  722,510 
Cell cases or egg trays, machine for mak-

Ing, W. B. Sbeperd ................. .. 722,329 
Centrifugal separator, Lucas & Jeppson .... 722,522 
Cbalr attacbment, J. F. Blocb ............ 722,482 
Check holdf'r and cutter, casb, A. D. Jos-

lin ....... . . . . . ........ .... . . . . . . . . ... 722,234 
Cbuck, drill, F. P. Gates .................. 722,575 
Cigar maker's knife, O. L. Buebl .. r ........ 722,282 
Cigar or cigarette mouthph)ce, J. & L. Prze-

deckl ........ ......................... 722,38:) 
Circuit controll .. r, J. S. Hobson . ......... 722,301 
Cleaning smooth surfaces, composition for, 

M. Peryer ........................... 722,454 

Young men and women in search of Per­
manent, Profitable Employment, will ap- L 
preciate our new, easy method of selliug 

ALUMINUM COOKING 
UTENSILS ��������� Takes away aU objection-
able features of canvass-
ing and adds 
the profit, Over 
erent utensils. Very 
est grade. Do not burn 
food. Cannot rust, crack 
or scale. Last a lifetime. 

Write to-day for our pla.n. It's the best thm� you ever saw. 

, 

Booklets mailed fre, 
The Andrew B. HendrJII Co. 
NEW HAVEN. CONN •• U.s.A. 

THE BRIGHT WHITE LIGHT FOR 
MAGIC LANTERNS 

r;:�n���:t�IWi��E�:::
i
�!rt�grl,

i
g:Ir:S

h
&�����������f8 

1 c ent per hour. Send for copy .... ranklin Institute award 
and lists of Stereopticons, MoviIUl' Pictur es and Slides. 

WILLIAMS. BROWN & EARLE. 
Dept. 6. 918 Chestnut St .. Philadelphia. 

fREE FOR. 30 DAYS. We will semI our�nd new book "HOW TO MAXB 
MONEY WITH POULTRY AND INCUBATORSII i'ree, postpaid, for the next 30 dayl to all wbomeD­tion this paper in writln� for it. It's the but w. ever publbhed. Bxn ina, 196 pages. Handeom. orlglnalllluatratlona. 12 special cbapters on rital poultry aubjectB. Write to our neareltoffice far it. 

Buft'alo,C1Py��J:ic�����,�or CO., 
Boaton. Man., New York. N. Y. 

MATCH FACTORY.-DESCRTPTION 
of an Eng lish factory. SCIENTIFIC AMERICAN SUP· 
PLEMENT 1113. Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 

WELL DRIL�IIIG 
Machines 

Over70 sizes and sty1es, for drilling either deep or 
Bhallow wells in any kina of soil or rock. Mounted 
on wheels or on Sills. With engines or norse powers. 
Strong. Simple and durable. Any mechanic can 
operate tbem eas ily. Send for catalog. 

WILLIAlll,., RROS., ItllRctt, N. Y; 

YOU ARE EASY 
If you need a carpenter to help you repair your roof witb 
Warren's Natural Asphalt Stone Surfaced Roofing 

" 
--

H 'I It Tbe best and most ser­

� ,., -� � -
viceable prepared rOOfing 
on t be market. It Is dur­
able, tlre-Droof. and does 
not require painting. 

. '-��"" _. , 
Comes ready to Jay in 

rolls containing 1� sq. ft. 
Warren Chemical & Mfg, Co., 172 Broadway, New York 

KNOWING HOW Gas Engin .. should be made and Ul3king them to con­form 10 our own hi�h standard gives the 
OLDS Gastn�i�s;line 

"'f9l� a prestige which Im� been confirmed by the test "" ... _-23 years' Imrd uSt'. Reli­a.ble, Economica.l and Dur­able. Sta.tionary Engines, 
!i���O :j[' 8 ;��t1�lh��� 

Write for catalogue. 

THE WATERBURY 
Emery Grinder, 

with adjustable table, for tlat surface 
grindmg and finishing, and for ordi­
nary tool grlndlng_ 

lIT Sf'IId /0'1' Catalogue. 

BLAKE & JOHNSON 
Clock k .. y, O. C. Eggu-s .................. 722,290 P. 0_ BOX 7, g���, c�:��r;! .. ::ti-'i:'ln

L: �. ��. 
D'r;:���:::::: m:m WATERBURY. CONN. 

C1utcb, �'. Claus ........................... 722,492 FOR TOWN OR COUNTRY U�E , ___ .. Clutch", friction, }". J. Nutting ............ 722,2+1, There is no more serviceable or f;iBl�'It' Coal urilling muchinl', J. W. Shallenbpl'gt!l' 72?,-112 / engine tlmn the WIUIEU Jl'NIOU �:i, acnb�c�
a
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Coffee pot, T. C. De Hart ................ 722,213 &c'J or for runnill)C fans, presses, 
Coin frt'£'d mechanism fot' gas or otbt'l ' lluid chllrn.s, bllh:heJ'S' IJla,t'liill,er,\, Nh .. ep 

meters, Beale & Bagnall ............... 7��,��;l �;i�hr��:t�:���n����f;le �l�IT!)�';:� Coke drawing machine, B. J. Matteson ...... 72�,:).l.) Vipes. Oilers, etc. :lil really for Collar fastener, horse, S. H. Hull .......... 722,.10-1 busines.... Heavy balanee wht'eis 
Comb, C. Moeschl. ........................ 722,:U5 One opera.ting valve. 6501b!i. • 
Composition of matter, �.,. Padbprg ...... 722,5a6 Weber GBtl & GBtlolln( 
Condenspr, steam surface, J. R. Ri.7��

6
0
2
7� 

722,628 Box l11���aty, Mo, 
Copy bolder, H. L. Massey .. .............. 722,239 ----'------''''---------------
Corn busklng macblne, �'. J. �'Itzpatrlck . ... 722,448 
Corn shocker shock forming post, B. R. 

B .. nJamln . . .. ........................ 722,:107 
Corn shreddiug and husking maC'hhw, W. 

B. Martlndal.. . ....................... 722,4211 
('oucb b .. ad rest support, J. Luppino ........ 722,:172 
Cultivator, C. L. Swanson ................ 722.264 
Cultivator, J. McCoy ..................... 722,:11\J 
Cultivator coupling, R. W. E. Hayes ...... 722,2:11 
f'ultlvator, two row disk, L. Kirlin ........ 722,2.15 
Culvert, F. S. & F. H. Beacb ............ 722,:196 
Curtain ring, J. W. Lesll .. ................ 722,:170 
CUt oft' for cisterns, automatic, Dpming & 

Tully ........ .. ....................... 722,214 

THE AMERICAN 
THERMO-CALL 
BUTTON 
�i�o;:r:t�rted��r�h�r::J;j:t\�����!Jr� hotels and manufacturing pla.nts. Inval­uable as a life and property saver in residences. No possihle chance for fire to secure hea.dway without sounding alarm. Permanent, not fusiule. 
Amerlea n Th ermo-Ca ll Co�, 

Bo�ton. Ma@lfllo. Mfl'B. of thermostatic devices of all kinds 
Cuttlebone mold, A. A. Geiger et al. ..... 722,:161 U . I S f t T d IlIslnfecting apparatus, E. Fournier .. '" ... 72 2,50:1 nlversa a e y rea IlIsplay mecbllnlsm, curtain. A. M. Davy.. 722,568 
Display rack, C. E. Brackbill ............ 722,279 
Distance meter or range finder, J. P. Soren-

st.>n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 722,4:l5 
Dividers, H. C. Adamson .................. 722,551 
Door. £'It'ctrically operating, J. ChamlwTs, Jr. 722,446 
Double claw or grip device, H. Shf'e1er.... 722,257 
Dough cutter or slicer, E. P. Mossner ...... 722,452 
Dough dividing machine, F. H. Van Houtt'u 722,545 
Draft equalizer, P. yeager ................ 722,:147 
Drt'dging machine, W. W. Lea .......... 722,505 
Drpss shield, D. Basch .................... 722,:m5 
Dt·lII. See Grain and fertilizer drill. 
Drlvln!>: mecbanlsm, W. Scott. ............. 722,:lSR 
Driving wheel, traction motor, E. Boniecki 722.27R 
Drop curtain, mirror, H. M. Williams .... 722,:�42 
Duplicating macblne, H. C. Gammet .. r .... 722,404 
Dye ann. making sam(l, yellow sulfur, Ris & 

Myllus ................................ 722,630 
Dynamos, automatic rp�uIRt()r for constant 

currpnt, F. B. O'Hanlon .......... .... 722,!l:la 
Egg ('arrit'r, H. S . . Tt'nne .................. 722,512 
EI(lctric ('ontrollt'r, F. A. Mt'rrick ........ 722,527 
Elt'ctric currt'nt controller, J. J. Murphy . . . •  722,453 
Electric furnace, A. A. Sbade .. .... ...... 722.411 

(Continued on page '15) 

Made to walk on w itb perfect safety. 

Steel. 
Brass. 

and 
MaD-

�anese 
Bronze. 

Sta irs, 
Coal 

Holes, 
Car Steps, 

Etc. 

}�or Elevators or w herever you walk is always secured 
by its use. 

UNIVERSAL SAFETY TREAO C O ,  45 Broadway, New York 

D. L.HOLDEN 
S REAL ESTATE TRUST B'LD'G.PHILA ,PA 

REGEAArEir ICE MACHINES 
:.[l FIRST FAGl SCiENTIF.C AM[RI(AN 5fF'T � .��" 

© 1903 SCIENTIFIC AMERICAN, INC_ 
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and 
Control 

These essentials of the serviceable 
and liIafe automobile are developed 
in the Cadillac Automobile through 
new principles of engineering and 
perfect mechanical construction. 
The engine is very compact and very 
powerful; the transmission gear a 
triumph of mechanics; the steering 
wheel very sensitive-and absolute in 
its control; the brakes reliable under 
all conditions of grade and 
speed,; running gear 
and body strong, 
but graceful. 
The 

Solves the Problem 
of safe and rapid transit on all 

roads, under all conditions. If you 
know of an auto fault you'll find it 
corrected in the C a d i l l a c .  Price 
$750. Detachable tonneau, at an 
extra cost of $100, converts this 
graceful runabout for two into a 
delightful touring car for four. 

Our f r e e illustrated 
booklet N gives address of 
agency nearest you where 
the Cadillac may be seen. 

�ii' Squabs Pay R::� 
_ Easier need attention only part of I time, brin� big prices. itaised in one 

no 1 ���
t
�rs, ��t,���

ive
�::� :&?r

u
J
t
�lri� 

BOOKLET and learn this immenselll 
rich home ind·ustry. 

Plymouth Rock Squab Co . . 14 Friend St., Boston, Mass. 

HANDS DIRTY? 
(}re.Solvent instantly dissolves and removes 
machine llTesse, paint 8nft mk. Miles abead oC 
80q:p. Hflrmles8. Antiseptic. By matJ, prepaid, l�c. and ��c., stamps. Samole free to dealers. 

." ", Correspondence sulicited. 
THE. UTILITY CO .. 233 Greenwich St., New York. 

The Test 

of Service 
always pfoves the absolute 

supremacy of the 

Remington 
Typewriter 

Remington Typewriter Company 
327 Broadway, New York 

Scientific American. 
Ell'etl'll' motor l'pgu1atiou- system, P. J. 

Uolllns . . .. . . . . . . . .. . . . . . . . . . .. . . .. ... 722,56il 
EII'"tl'lc time switch, H. U. j"loQelich . . . • • •  722,29:l 
Eh�ctl'ical contact brush and producing same, 

H. N. Motsinger . . . . . . . . . . .. . . . . . . . . . .  722,606 
Electl 'odf' for elf"ctrolyUc apparatus, st'cond-

31')', P. Imhoff . . . . . . . . . . . . . . . . . . . ... . .  722,583 
EIl'vat.n·, W. L. Holman . . . . . . . . . . .. . .. . . .  722,364 
Ekvator gate operating device, C. W. 
}:!mb�I��

S
��>nt' p��t��t"o'r', ' E:' if: B�YI'lt�I;:::::: +��:��g 

Engine, ��. H. �lpcper. � . . .. . . . . . . . . . . . . . .  722,25U 
I�nginc N'vprslng gt'U l', Ftlll'lmllk� & Sauer 722,217 
BvapornUng ,pall, .K R. �baw . . . . . . . . . . • .  722,ti:m 
ExercisIng apparatus, .'. D. Smith .. . .. . . . 722,462 
l<Jxbaust Sill'llcet', l-J. Crawford . . . . . . . . . . . . . .  722,567 
Extl'IlSlblt· round top tabl .. , �]. B. Gregory 722 ,577 
Eyt.glassps, E. L. L('mbk(� ................ 722,521 
FabriCS, manufacturing, A. Opstt.rbt'ld .... 722,246 
}1"all rope currier and operating devicp there-

for, Lumbert & Delaney . . . . . . . . . . .. . . . .  722,518 
Fan, Plectric, R. P. Chandler . . . . .. . . . . . .  '. 722,2U� 
Ft't'd for boilers, automatic wa tt'r, C. Wil-

kIns . .. . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . 722,549 
}'pf'd water for motor vehicles, heating, W. 

J. and G. Lane . . . . . . . . . . . . . . . . . . . . . . .  722,:\oiJ 
Fpuce post, Wherry & Hili . . . . . . . . . . . . . . . .  722,414 
Fpuce post, W. E. Owens . . . . . . . . . . . . . . . . 722,1;1 5 
Fprtilizer feeder, Miner & West . . . . . . . . . . 722,521; 

F
ihrW� l.la���din��:�.

i�: ... 
f�� .. �:�.

b
.

l:a.t.i��: 722,556 
Figure, mechanical, C. W. Chafee . ... .. . , .. 722,2H7 
Filtel', G. �". Hodkinson . . . . . . . . . . . . . . . . .. . . 722,581 
Filt"r, 1". Rothe . . . . . . . . . . . . . . . . . . . . . . . . . . 722,U32 
Filter, banel, H. R. CasseL . . . . . . . . . . . . . . . 722,:mU 
I;'ire escape, E. Anderson . . . . . . . . . . . . .. .. 722,552 
Fire escape, Wood & Royse . . . . . . . . . . . . . .  722,64S 
«'ireproof construction, G. A. Schillinger . .  722,460 
Fluid compression, apparatus for elastic, H. 

Bland .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 722,558 
Fruit box extension frame, J. Nicholas . . . .  722,5a-l 
Fruit harvester, G. H. �hellaberger . . .. . . 722,41a 
Fulling machIne, L. P. Hemmer . . . . .. . . . . . . 722,36:1 
(Tame apparatus, A. J. Musselman . . . . .. .. 722,24j' 
Uame apparatus, C. A. �"owlt'r . . . .. . . .. . . .  722,:m9 
(;ame apparatus, U. N. Morgan . . . . . . . . . .  722,00:1 
(;unnent clasp, O. Ii.empH· . . .. .. . ... . . . . . . 722,:W8 
Ual'lllent clasp or hos(� supporter, A. H. Cohn 722,285 
Hartel', P. S. Bauer . . .. . . . . . . . . . . . . . . . . .. . 722,274 
<Jas burner, C. F. Glocker . . . . . . . . . . . . . . . . 722,221\ 
Uas meter, H. H. Sprague . . . . . .. . . . 722,a89, 722,:WU 
Gas or gasolene engine, B. Garllus . . .. .. .. 722,22a 
Gas regulating valve, automatic, Holley & 

Rix . ... ... .. ... . . . . ... .... .. .. . .. . . .  . 
Gate, L. Doel-l- .. .. .. .. . ....... ...... ..... . 
Glass blowing machine, J. �chif"s .. . . .... . . 
Glass bodies, manufacturing hollow, O. 

722,:102 
722,:l5S 
722,6:14 

Schott . . . . . . . . . . . ... ... .. . .. . . .. ... . .. 722,386 
Gold from cyanid solUtions, precipitating, 

A. Prlster . . . . .. . . .. . . . . . . .. . . .. . . . . .  . 
Governor, R. Conradet' . . . . . . . . . . . . . . . . . . . . . 
Grain and fertilizer drill, Ii". N. Isham . .  
Uraphite separator, J. H. Davis . . . . . . . . .  . 
Grazing stakt�, J. R. McGol'on . . . . . . . . . . .  . 
Huir fastener, W. A. Sloan . . . . . . ... . .. . . .  . 
Hammel', pneumatic, Oldham & Padbury .. 
Harp, W. Moerschpr ..................... . 
Harrow, J. H. Davis . . . . . . . . . . . . . . .. . . . . .  . 
lIarrow and cultivator, combilwd, S. R. 

Ste,,'art ............................. . 
Hur-vester, corn, A. �. Gove . . . . ... .. . .... . 
lIurvt'sttlr, corn, W. W. Burson . . . . . . . . .  . 
llUl'vpster, cotton, A. Campbpll . . . .. . . . . . .  . 
lIarvpster, pea, 1<". ".. Rupsoll . . . . . . . . .  . 
HllSP, R. D. Wlrt ...................... . . 
lI .. ader platform, Campb,,11 & U. H. 

722, 455 
722,564 
722,407 
722,211 
722,5:n 
722,260 
722,614 
722,602 
722,2S7 

722,261 
722,227 
722,4�1 
722,421 
722,:126 
722,:144 

:';ch\vartz . . . . . . . . .. . . . . . . . . . . . . . . . . . •  722,488 
Hf'ating furnace and boiler, steam, G. A. 

Copp . . . . . . . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . . .  • •  722,493 
Heating systf'ms, means for fPgulating the 

temp(>l'atm'p in, W. P. Powers . • • • • ••• 722,251 
Hedge trlmml'r, W. Llnhoff.......... • • • •  722,371 
lIt'cl, boot 01' sho(l, J. L. Izan . . . . . . . . . . • • • •  722,307 
HInge, detachalllp, H. B. Plckop . . . . . . . . . .  722,624 
Hog snout holdpl', G. �". Snidt'1' . . . . . . . . .. 722,4:14 
Hoisting apparatus, A. E. Norris . .. . .. . . . .  722,61:� 
HOl 's"shoe, T. A. McKay . . . . . . . . .. . . . . . . 722,6\fJ 
Horseshoe, elasti<:> tread, H. D. Travellpl' . . 722,aa7 
Hydl'ocarbon hUI'IIPI', J. G. Branch .. ... . . . 722,202 
HYQrocarboll motor, J. W. Packul'd . . . . . . . . 722,4:n 
Hypodermic np('lllt', C. D. Brooke . .. .. . . . .. 722,2oa 
Igniting devict', plt-ctric, �". �turm . . . .. . . .  722,:�a3 
Indicator. Set' Liquid level indicator. 
Intf'rnal comlmstion Pllgin(l, Riotte & Rad-

cliffe .. .. .... . .. ... . .. . . . . . . . . . . . . . . . . 722,629 
I ntestine clpaIlt'l', 11". Mathf'yer . . . . . . . . . . . . 722,525 
Iron and stppl, <:>It.'ansing and improving 

the quality nf, I". C. Welll'r . ... . . .. . . 722,270 
Iron, from its m'p, l'Nncing, l'1. Rutht'n-

burg . . . ... . . . . . . . . . . . . . .. . . .. . 722,25il, 
.TournaI beariug, A. M. Kprr . . . . . . .. . .. . 
Journal bearing, ��. J. Dl�cker .......... , . 
Journal bearing shell, M. J. Rogprs . . . . .  . 
I(pg or cask coo]Pl', S. M. J. House . . . . .  . 
Ladder, stt'P, A. l�. Paskell . . . . . . . . . . . . .  . 
Lamp, gas, A H. Humphrey . . ... . .... . . 
Lump socket, D. A. Schutt, l-eissu(· . . . . .  . 
Lamp, vapor hurning, W. Mitchpll . . . . . . .  . 
Lumps, gas-dptpcting attachmf'nt for mhlf'rS' 

722,254 
722,427 
722,495 
722,:127 
722,5UH 
722,4tJ!) 
722,�{O() 

12,1199 
722,6U1 

safety, BpaI'd & Mack!p . . .. . .. . ... . .. 722,555 
L{>ather staking machinp, �locomb & Craig- 7:l2,461 
L .. ttl'r box, B. W. Parker . . . . . . .. . . . . . . . .  722,:123 
Lettl'r, sign, B. V. Ii.ostka .. . . . . ... . . . . . . . 722,592 
Lift, tradf'sman's, C. A. Bouck . . . .. . . . . . . . 722,444 
Linotype ma('biIlP, L. Cpsalla . . . . . . . . .. .. 722,284 
LInotype machhlP, H. A. Bates . . . .  722,35:1, 722,H54 
Llljuld level Indl�ator, Tripp & Wadll'lgh 722,645 
Lock, A. D. Plowdpn.. . . . . . . . . . . . . . . . . .. 722,325 
Lock, E. H .. ldman . . . .. . .. . . . . .. . .. . .. . . . .  722,406' 
Lock, B. Phl'lps . .. . . . . . . . . . . . . . .  722,619 to 722,62:1 
Locks having rocking chambers, construc-

tion of, L . .  C. dl' Prl'vllll' . . . . . . . . . ... 722,5:17 
Locomotive cah ventilator, Ii.. Rushton . .. . 722,5:19 
Locomotive pngine, �". J. Cole . . . . . . . . . . . . 722,a56 
Loom, powf>r, S. 11". Pattf'rson . . . . . . . . . . . .  722,248 
Low watpr alarm, steam hoiler, �". O. Stan-

II'Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,330 
Luln-icating mechanism, N. A. Christf'llSf'll 722,209 
:Malt for mashing, apparatus for prepal'i-. 

IlrulSed 01' ground, V. Lapp . . . . . . . . . . . . 722,310 
Match machIne, E. B. Stocking . . . . .. . . . .  722,331 
Mausoleums, vaults, etc, roof for, C. E. 

Tayntor . . . . . . .. . . . . . . . . .. . . . . . . . . . . . .  722,392 
Medical use, electrical genf'rator and dis-

trlbutl'r for, E. L. Madden . . . . . . . . . .. . 722,598 
)It-"tul post, n. Schneider . . . . . . . . . . . . . . . . . .  722,s::t5 
llptul sht>pt drying and fluxing mac hint-", J. 

C. Taliafl'l·ro . . . . .. . . . . . . . . . . . . . . . . . . .  722,64.1 
Milk, rf"gf"IWrative apparatus for thf' simul-

tallf>ous warming and cooling of, L. P. 
Lars .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 722,366 

Mold and cort> drying apparatus, W. L. 
Mars . .. . .. . . . . . . . . .. . .. . . . . . . . . . . . . . 722,312 

)Iotor. See Hydrocarbon motor. 
Motor, C. H. Roth .. ... .. . . .. . . . . .. . .. . . . . 722,328 
Music rpcOl-d, diagram, or pattern, R. A. 

Hally .. . . . . . . . . . . . . .. .. . . . . . .. . .. . . . . 722,574 
Musical instrumf"nt mechanical playing at-

tachmf'nt, E. D. Ackerman . . . . . . . . . .  722,476 
Necktie, combination, Samter & Pinnf"r .. . . 722,633 
Nigger bar cushion device, McGregor & 

Somers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 722,320 
NIpple, teething, F. B. Anderson .. . . . . . . . . 722,350 
Nut lock, W. C. Stlckel. . . . . . . . .. . . . . .. . .  722,640 
Nut lock, M. Bartley . . .. . . . . .. .. . . . . . . . .. . 722,649 
Oil burnPl', J. McDermott . . ... . .. . .. . . . . .. . 722.5311 
01'1' handling plant, H. H. II111 .. tt. . .. . . . . . .  722.420 
Packing, metalliC, n. C. Walters . .. . .. . .. . 722,2110 
PackIng rIng box, L. H. Martell . . . . . .. . . .  722.42K, 
Packing tube, H. H. Brown .. n . . . . . . . . . . . . 722:2114 
Palnter's appliance, L. W. young . . . . . .. .  722.:14!l 
Papf'r watermarking devicf', J. Barnett. . . . 722,55a 
Peat, manufacturing plastic ohjf'cts from, 

N. Relf . . . . . . . . . . . .. . . ... . . . . . . . . .. . .  722,626 
Pen filler, rf>servoir fountain, M. T. Horn 722,008 
Pf'nholders, device tor mounting, �". Me- "t 
PenJI�

t
���rp�;"i�g' ;';��bi;";'; . Ti: 'Ii::' ii�g��:: g��� 

Phonograph rep�at1ng attachment, D. Petri-
Palmedo . . . . . . . . ... . . . . ... . .... ..... . 

Photographic emulsion and making 9JUllf", 
H. Luttke . . . . . . . . . . . . . .. . ... . .... .. . . 

Photographic shutter, L. J. R. Holst. .... . 
Pick, S. Jones . . . .. . . . .. .. . .. . .. . . . . -.. . . . .  �-
Picture apparatus, animated, J. A. Pr99 •. . 
Picture banger, A. W. Magerhans ..... .- . . . . 
Picture hanging device, W. F. Towne . . .  . 

I Picture machine, moving, W. P. Wt!rren . .  
Pie filler, 80ft, .T. J. Connors . . . . . . . . . .. . .  . 
Pile, E. VllIet ........................... . . i PI

PI':t. fiW�Il�::�
;
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Dueber. Hampden Solid 
Gold Watch Cases 

are not only handsomer and more duro 
able, but stronger and better than any 
alloy or combination of metals can be. 

These are 
tbe 

Trade Marks 

are made in our factories, the most complete 
watch factories in the world. We make the 
entire watch, both movement and case, and 
guarantee them. 

21 jewels, 
17 jewels. 
For Men. 

"The 400" 
Smallest,daintiest 
Women's watch. 

Send/or/yee book "Guideto Watch Buyers." 
Dueber·Hampden Watcb Works 

56 South Street, Canton, Ohio 

FAY & BOWEN 

THE FAY & BOWEN MARINE MOTOR 
is a l'evelation to those who ha\'e used othel's. Reliable, safe, 
"urable and e!lSy to op�rate. Remal'kablt' speed conhol. 
Ht'st of all, it staTts when you stal't it. No handle 01' crank is 
::t�'llt ��dP��:m�� ii�n

���i�� 
ab

I·t
o
\'�

t
�lali;7h: ::l� :�rl�� 

and AAtisfactol'y i�niter. 
:\Iotont complete from 1 � to 25 h. p. l'eady fol' installation. 

We also build handsome launches with moto1'8 installed and 
rf'ady to Tun. SE�n FOR CATAI.OGUE. 
Fi\Y & BOWEN, 35 Mill St., Auburn, N. Y. 

MORAN FLEXIBLE JOINT 
for Steam, Ail" or l�iqnid8. 

Made in all I!izes to stand any desired 
pressure. 

Moran Flexible Steam loint Co .. Inc'd, 1493d East st .. LOUISVILLE, Ky. 

I Gal lon in 4 Minutes 
of the purest drlnkinl! water and 
free from all solid atoms and 
g�I-::toJi��:ve a 

Every hous� 

FILTER 
which prevents the spread of many 
diseases generally Originating In Impure 
water. 

BERKEFELD FILTER CO., 
4 Cedar Street, New York. 

ELECTRO MOTOR. SIMPLE, HOW TO 
�rl:ii��l �vt:ectH�El

i
��nst�J:f:l�\�� �fvre���

l
�:��r. 

ing amateurs to ruake a motor which mhzht be driven 
with advantage by a current derived from a b)\t�ry, and 
which �wou}d hav� sufficient power to operate a foot. 
lathe o�nY mRchh,e requiring not over one m..,n pow­
er. Wi 11 figures. Contained in SCIENTU'Id AMER­
ICAN SU,Ii'LEMENT, No. 641. Price 10 cents. '1'0 be 
had at this Office and from all newsdp,alers. 

ELEGTBICDL TESTING 
If you wish to know the properties of any �Iectrlcal 

:��=o��r ��
e
�!�ti���flf;

r
�iU:n

t
r:e��:;l8 b

f
y!� 

might be of great value to you. 
NEW YORK LABORATORY LAMP TESTING BUREAU 

8th Floor. No. 14 lay Street, New York 

JiiOu,'e nil th e Spe1ter consumed in I{al\'anizin� by the hot Pl'o('('ss 

��t�!
I
I!fr;:�� i::�l7�1��0���::�:'�fli�!�� i���e:�r��:�

e 
!;rt�\

I
�
t
e(��I;G;:!I�� COLD GALVANIZING pl'ott!l'1illn t(l :tny kind of wOl'k to IllL'lke it l'ust-pl'oof even a�ainst salt 

air and sea .watpl'. OUT P�tent Pl'ocess is now in use all O\'er the countl'y. OUT lic�nse�s illClllu� r. 80. GO"ernment, Th e Standard on 
Co., lIerre�hoff Boat B ulldlnar Co., Tow"iIilend & Uow ney, Armour J»u{·klnK Co. Licenses rn-anted on l'oyaltV bas!!l. 
Sample and Clistfllll work done at 0111' factOl'Y, 10 .... -110 W. 11th St. Main uttic�. 3-1� Bromlway. U.S. t:LECTUO.GAL"· ANIZING CU. 

\\-... m:mllf:ldl1r� /(t':lrs 
an(1 uolli�s sllitabl� fOl' all llUl"Poses. VI' e alr.o 

��\""'""",...-+o ..... -- f��
l
lli:hl:���Sp���

d
orl':;1 

the 111UtS t' cr :\ �asolill� 01' steam rig-. ��� our 
lat£' cataloglle, FREE. 

-_.iilio:ilj�it-....u __ �,,-_ ����VI�t 
�2tP.t30 S. 18th St., 

ST. LOUIS, ,)10. 

Little Wonder 
TELEPHONE 

FOR S6.00 
We will send 2 teleob ones, 2(10 feet of wire, ��liial 
and aJl necessary staples, with full instruc­
tions how to put them up and operate. HIPWELL MFH. CO., 

Allegheny, Pa. 

Gas Engine 
IGNITER 
i.y,���t,."t T�fn,::,��,\g�

I
�:��� 

Latest and most im proved model. , 
ar S,1UI jor Circular. 

Carlisle A Finch Co., 233 E. Clifton Av., Cincinnati, O .  

"OIMA" 
Durable a n d  Safe 

Liquid Pistol 
lIade Gf' St.eel, Nickel ]�18ted 

'Vill stop the most vicious dOl{ (01' malo) without pel" 
,manent injul'Y. Valuable to bicyclist!;, IInescol'ted 
:�i��sid��e;,,<.:�t;jd�t�� re 

1�:t:.�d""'O�·
l
e:2b 

,8hotl' I .. one loadlnK. �ll dealers, or b y  mall, EiOe. 
PARKER. STEARNS & SUTTON, 226 South St., New York 

Howard Two and Four Cycle 
MARINE 

FRE,.:1 JII�t what �\"el'\' "'fl\IIl� �lectl'lcbn wallt�. . 
l.hrht!! lamps, rllllS motors, 
will a�col llllOse wl\ter :u1I1 n 
thousand wowlerflli thll)J.:'� 
Must l'omplete littll" �l'l.e 
mtor ma(l�. RlIllS off 11'�W· 
ing machine. 
Send stalnp fOI" 11fil't U'!1 I""" 
C. & T. 
E lee. Co •• 

Oldest Incorporated Co. 
in the U. S. makilll! 

AUTOMOBILE BOILERS 
Low Water Alarms Reducing Valves 
Damper Reguh tors Steam Traps 

Cannon made a Record Mile In 1.051·5 with 
our 1M-inch boiler. Write.fOT Catalogue. 

Stearn Carriage Boiler CO. 
II9 W. 1St St., Oswego, N. Y. 

Hook's Pneumatic Coating Machine 
which paints or whitewashes ten times the Buperflcial 
area tllat any painter could cover with a brusb In a 
�iven time. [t gives any surface an evener and more 
durable coating and is far cleaner than brush work with 
infinitely Ie"" labor and trouble. Witb tbls machIne we 
�:��yt\'.�� ';r�!nY o��Elf�; to � Alo�T80':.�, i';';�� 
Grain Elevator to a Com Crih. 

"STAY-THERE"" PAINT 
1. a new chemical substitute for oil-paint at one-fifth 
It. cost. [t Is weather-proof and Hre·proof. Made In 
white. black, and 24 color�. Circulal"1', folders, and book­
lets free, with prlce·list, on application to 

F. E. HOOK, Manufacturer, _..I.W=_......::....._"""::.... ______ --' 1\ tu 27 HOOK BUILDING, HUDSON, MICH., U. S. A. 

© 1903 SCIENTIFIC AMERICAN, INC. 
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NOW READY. 

Modern Machine 
Shop Tools 

Their ('onstruction, Operation and ilfanipn_ 
lation, Including Both Hand and 

illachine Tools. 
By W. H. VANDERVOORT. M. E. 

Large Suo. 576 Pages. 673 mustmUons. Bound ;n Cloth. 

Price $4.00. 
An entirely new and fully illustrated work. treating 

the subject of lUorlern Machi ne �hop Tools in a 
concise and compreh ensive manna-. Special care has 
been taken to eliminate all matter not st rictly pertain­ing to t,be subject. thu� makin� it possible tn J!ive the 
reader cumplete in formation pertaining to machine 
shop tools and meth ods in a single volume at a m ode­
rate price. 

rl'he work is lngically arrangen i the various hand a n d  
machine tools being' grouped 1nto clasMes, and descrip_ 
tion of each is giverl in proportion to their l'elative Im-

fg�:��ed J�t�l�s�fr�fn:h ��Rr:�:n�I:�r�y vcre�c!.r��� 
Each tool is considered from the following points : 
InRS'l'-lts construction, witll hints a� to its manu� 

facture, 
SECOND-Its operation. proper manipulation and care. 
THIRD-Numerous examples of work performed. 

TWENTY -THIRD EDITION 

Experimental Science 
By GEOIWE M. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 900 Illustrations. (;loth Bound. Postpaid, �.()(J. Half .Morocco. Postpaid. $7.00. Or 

Volumes Sold Separatelu :  Cloth. �.OO 
per Yolum.e ; ff aU Morocco, 

14.00 per Volume. 
EXPF.RIMENTAL SCIENCF. i. so well known to 

many of our readers that it is hardlY necessary now to 
give a description of 
this work. Mr. Hopkins 
decic ed some months 
ago that it would be 
Jlecessary to prepare a 
new edition of this work 
in ord.=ot' that t be ma,ny 
wonderfUl discoveries 

g� ?u'l?y��'r�d'r��� pa�",. Sillce t h  e last 
edition was publ i shed, 
w o n d e r f u J  develoD­
ments in wi reless tele­
graphy. for example, 
have been made. It 
was necessary. there� 
fore. that a good deal of 
new matter t!lhould be 
add�d to t he work in 
order to make it thor-

���1�bi���j�c1
a::·v��: 

Borne 200 paJ,!:es have 
been added. On ae· 
count of the increased 
size of the work, it has 
heen nece�sary to divide 
it into two volumes, 
handsomely bound in 
buckram. 

DIES 
THEIR CONSTRUCTION AND USE 

For the Modem Working of 
Shut Metals. 

By J OSEPH V. WOODWORTH 
Octavo. Cloth. Very Fully Ill ustrated. 

Price $3.00 Postpaid. 
This book is a complete tr9ati�e on the �ubject 

and the most comDrebensive and exhaustive one in 
existence. A book written by a. practical man for 
practical men, and one that no diemaker. machinist, 
to:Jlmaker or metal-working mechanic can aft'ord to be 
witbout. 

Dies, press flxtur�R and devices from the simplest 
to the most intricate in modern use, are shown. and 
tbeir construction and use described in a clear, practi� 
cal manner, so that all Ilradfl's of metal· working me­
chanics will be able to understand thorou�hly how to 
design, construct and use them. for the production of 
the endles� variety of sheet·metal artlCI�s now in daily 
u�e, 

REVI!o!ED and ENI.ARGED EDITION 
The Scientific American 

Cyclopedia ��:�:::�� 
15,000 R.eceipts. 734 Pages. 

Price, $:J.OO ill Cloth. S6.00 in Sheep. SO.lm 
ill Hal£ Morocco. Post Free. 

Piston ring, 'Y. n. \Yilsnn . . • • . . • • . . • • . • • •  722,440 
I'hmtt'l". ('omliilH'1I t'ht'ck l'U\\" awl drill, A. 

l\ndt'l"SOIl • • • • . . • • . • • • • • • • • • • • • • • • • • • • •  
!'luntt'I", ('ottml, I .  I I .  .T:l(,kson . . . . . . . . . . .  . 
1'10w, wb!'t'l. lhwhan:ln & Hit'kmun . . . . .  . 
PneulIla tic dt'SP:lt('h tllll.- apllura tUN (·urrit'r. 

722.H2 
722.23:1 
722.205 

(', II. BUl'to]) . . . . . . . . . . . . . . . . . . . . . . . . 722,562 
PIlPll111Uti<· lot'k, .J. �illNt. • • • • • • • • . • • • • • • . •  722,25H 
Ptwkt't hunk. 11 . . J. Huisman . . . .  722.2B:� to 722,21}5 
Poekpt, saft't." ,  H. A . .JmIlPs . . . . . . . . . . . . . . 722,584 
!'olishing tl"lll"k. tilting ttlhh·, L. (;uRHurd . .  722,296 
I'OW1']" tramunitting' dpvkt', F. Clans . . . . . . . .  722,4!H 
l 'rintill�. Kittrt'(l�(' & �it'nws . . . . . . . . . . . .  722,5Bl 
I'ro1>t'Ut'I". S(Tt'W. .J. A. Ft'hlmun . . . . . . . . . .  722,572 
Pump Iiftt'l'. '1'. 1>. litllrk . . . . . . . . . . . . . . . .  722.46;{ 
PUlllP m('('hani�llI. Rm'h & Bakpr . . . . . . . .  722,a85 
Pump. lllUltiVlt· ('ylindt'l". W. H. Millspaugh 722,240 
PUlllP pr('ss\lI'" r('gnluting dpvi(-t'. R, Birk-

holz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722 .44.1 
PHmp. sand, e. :\1. Ht'ptt'I' . . . , . . . . . . . . . . . .  722,4!'.4 

. PUIllV suetion valv (' • .J. K lpill, rt'isslw . . . . . .  12,094 
PUlllP. vuenlllll. ,J. �tulllPf. . . . . . . . . . . . . . . . 722,416 
PlIIH'h and 1ltlil spt. �crt'w <,pnt('r, X. Bond 722,559 
Radiu tOI". pOl"ttlhlt'. .J. :\1. Cripp . . . . . . . . , .  722,286 
H.ail elUlllll, NwhlJ,ting, .T. }<�. Bust'y . . . . . . . .  722,420 
Rail join t. A. RlIRsf'll . , . ,  . . . . . . . . . . . . . . . .  722,5iJ8 
Hailwu.,'. earl'iug(', n. L. �tillmulI " " " "  722.641 
Haihnl." ('I'oSS tit'. F. 'Yo D11IIOpl1 . . . . . . .  , 722.501 
Railw:!y I'ail joint, H. C. 'Yo l·tmulI . . . . . .  722,:{46 
Ruilw<l;\' ruil Joint. RllIIOlfsoli & .Tohnson 722,457 
Ruilway tit'. Alfrt'd & Chipmun . . . . . . , ' "  722,200 
Ruilwu)' tit', ,,�. A. \Y('t1ll0l't' . . . . . . . . . . . .  722,47:1 
Huilwu.,' tit'. lllPtnlli<', H. II.  L)·I(' . . , . . . . .  722,373 
Railway truill suft'ty npplhuH't'. H. 'YiU-

malin . . .  " ' . " ' . . , , " " . " " " " ' , ' " 
Rang-p. gas. (t A. Rimpson . ,  . . . . . . . , " " "  
Rat{'h('t wl't'lwh, A. P. K prs]lUt'l' . ,  . . .  , . , . .  
Rt'fnst� hnl'lWl', n. R. DOIlIlPI1), . . . . , . . • .  , . .  
Rpvolving ])rpss. Hongh & Hur." . . . . . . . . .  . 
Rht'tt'r or PUlICh, Ouid PI"t'l'lSUl·P. R S. 

('askt'." . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rollt'r I"uf'k. ,T. F . .Johnsoll . . . . . . . . . . . . . . .  . 
Rollin� tiangt'd spctiolls. T. �Iorl"isoll . . . . .  . 
Rotur.,' pn�illt'. n. Rt'r�mu1l11 . . . . . . . . . . . . .  . 
Rutury t'1l�ilH-". ,,�. Ruckinghmll . . . . . . . . . . . . 
R1l1t'r, dr(·ssnlu kt'I" s. �. So F'rt·PlllHn . . . . . . .  . 
�aft'ty pin ami hook. (·omhiIH'Il. ,Yo }1�. Pt't't 
Rash atta('hmt'nt. window, P. l\In." ottt· . . . . .  . 
Raw. wahhh', C. St�ymol1l' . . . . . . . . . . . . . . .  . 
Sawing ma('hiIH' • .  T. R. Thomns . . . . . . . . . . . . 
R('aft'old. ndJllstuhlt·. nOlw('kt'I' & Nuglt· . .  
Realt·. hra('kf't. (L K. Millt·I' . . . . . . . . . .  , . .  , 
Rcull" framt's. hlnnk fol' shp(�t rut'tal. W. 

722.646 
722. 4 1 4  
722.450 
722.289 
722.582 

722.489 
722.514 
722.nOG 
722.480 
722. 500 
722.221 

��:g�� 
722.541 
722. :1:15 
72l!.498 
722.374 

N. Pplou?,f\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,OlH 
Rcrappr. ],�. T. POWf\]] . . . . . . . . . . . . . . . . • . . .  722,2G(1 
R('l'Pt'll. RN" "·imlow scrpPll. 
Rt'al dt�si'::ll. apparatus for mplting Rf'8 11ng 

wux, ptc.. on papf'r 01' otht'r RllrflH't's 
for tht' produC'tion of ol'num(�ntal, C. 
H Williams . . . . . . . . . . . . . . . . . . . . . . . . . . 722.341 

Rpwin,:: mnehhw. Dimond & Diu I . . . . . . . . . . 722,490 
:;pwing mn('hhlt' ert'using mPHlls. G. H. 

Dimond I't a! .  . . . . . . . . . . . . . . . . . . . . . . . .  722.497 
f;pwing maehiIw 100]) hol<ll"r. H. A. I\:lllmm 722,2:{G 
Rpwlng ma('hhw })1't'SSf'l' foot, R. G. Wood� 

w81'd . . . . . . . . . . . . . . . . 722,441, 722,550, 722.0·n 
Rhade brarkl't, window. J. A. Hrott . . . . . . .  , 722,:{�7 
Hhl"ur tuhlp. R. P. Sw,\'t'rR " " , , " " " " "  722,2G5 
Shparin� or clipping cuttpl'S, T. A Mar-

tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722.:\I:l 
Rhirt WaiRt hol(lt'r alld sl\:il't supportt'l'. F'. 

E. Mood�· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,�16 
Sho(� strl"tching d(·vi(' .... . T. KHrlson . . . . . . . .  722,511 
Show easp ("Ol'lH'l' 01' fustpllin�. O. C. I\:udp 722,588 
Smokf' sbtf'k. P. ni('killl�on . . . . . . .  " " " " ,  7221288 
Smoking pipt·. n. Gullim . . . . . . . . .  , . . . . . . . .  722.405 
Sold ",. NI'IJII & (·alllllhl·lJ . . . . . . . . . . . . . . . . . .  722.273 
Round rl"("ol'd, T. n. llaf·donuld. I't'issue . .  1 2,LH)6 
Sound , l'N·ords. IQaking. T. H. lJu('donald. 

rP1RR1U' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ]2.09:5 
Spr'f'd ('hunging amI rt'vt'l'sing lDt'chanism. 

A. C. Rarg'('llt . . . . . . . . . . . . . . . . . . . . . . . .  722,458 
SPPt'<l indiC'atol'. vl"hi<'It'. A. L. Mf'Murtry , , 722,5�2 
Sp(l(l{1 transmission lII('("hanism. variahlp. F, 

.J. Nutting . . . . . . . . . . . . . . . . . . . . . . . . . .  722.245 
Rpokt', wht't'l spl'in�. A. Prouvost . . . . . , . . . .  722, 4:12 
Stu('kt'l', 11lH'llmati(', C. N. Lt"Ollllrd . .  , . . . . .  722,:l69 
Stu('kt'l's. nWUllR for olwrating thp adjustahll· 

hoods of l)UPumatie straw • •  1, A Mos(�r 722,451 
Stun('hi(III, L. II. Andprsson . . . . . . . . . . . , . .  722.271 
�t3lH'hioll, ('nttlt'. L. (;:Ul'l'tt . . . . . . .  , , , , .  722,:160 
�tUlHI fol' mnlll'('llas, ('alles, (�t(' . •  H. Wprlf\ 722,546 
Stt'am hoilPI'. P. Ssiway . . . . . . . . . . . . .  , . . . .  722 , 4 1 5  
�t('HIlI t'ng-hw. B .  ,T. Curtf'r . . . • . .  , . . . . . .  , 722,200 
�tt'uln t'lIl!hw, P. fHlHlt . . . . . . . . . . . . . . . . . . . .  722.225 
RtpHm gt·lIt'l'utUI' • .  T. "�. :;utton . . . . . . . . . .  722,1:6H 
Steum g"t'lU'l'ntOl', smok(·lpss. O. D. Orvis , .  722,il21 
�tt'tlm fo\t'lHl n\ tot'. ,Yo ,J. Buker , . " , . , " ' " 722,272 
Rtt'nm trup. ,T. L. Chupman " . " . , . , " , . , .  722.400 
�tt'um tI'UP. (L R Hl'ailH·l'd , . .  , . , ' , . " . , .  722.650 
Stl'l'I, C. H. IInkomh . . . . . . . . . . . . . . . . . . . . 722.504 
�t:pt'l diNt, llHlImfut'tm·,· of, Rall & Noek . .  72�.;m1 

�t��:::
·
· l��';��t'let���'t' 

B
;)f \':�.������i. · ·l(;·. · · ,,-: 722,47 1 

SteVI·II. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722.464 
Rtool, hookIH·t'pt'I" s. R,  ,Yo .Tt'Dnison . . . . . . . .  722,585 
Storage appnl'utns, A. C. Johnston " " , , "  722,515 
Stovt'llipt' polishing lllu('hillt'. I. (;otttit,lcl . .  722,297 
StovppiIw thhnhh·. A. l\hwllt't'wh�ss" " " " 722,607 
:;trpt('hpl', ,1. I'�. Rt-'pvps . . . . . . . . . . . . . . . . . . . .  722 ,456 
Rtud. S{'hlit'l>t'l' & Stt'inl)(wk . . . . . . . . . . .. . . .  722,540 
};tntting hox, R. P. Fil·ldt'Il . . . . . . . . . . . . . . . .  722,21H 
:;uhway cOllstruction, J. mltl D. ,Yo ( JlUlVC'], 722,247 
Suit, comhination. :\1. E. �'Hvunungh . . . . . . . •  722,490 
Surgieal inst I'llllu'nt, 'N. ,J. Smp(Ut·y . .  " " "  722,542 
Surgicul or similar 1llll·POSNI. f'lt""Ctrical in-

strumf"nt for. :\1. D. Law . . . . . .  " " " "  722,594 
Synchronism itldiC'utor. ,T. E, 'Yoodhridgt' "  722,a4u 
Table lock, pt..'dt..'stul ('xtplIsioll. ��. Tyden 

722.469. 722.4711 
Tf1ble lo('king dt'vi('t'. lwdpstal pxtt'nsioll. 

E. Tydt·n . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tank dis('hm'gp IDt'Hns. L. II. Mit('b(·U . . .  . 
Tal" f'xtl'HC't. ohtnllltllJr, 1\1. C. ll. Tlxlt-'l' . . 
Target, C. L. 1'�illlH';\· . . . . . . . . . . , . , . .  , , . . . 
Telephon(' eh'('uit, snhscrilH'r's. "r. W. 

722.468 
722.:n4 
722.:1:10 
722.22(\ 

-��� 
T('l(,��>(�l�� 8�;I;I;(;I:t', ' i: . s: . �:t;lil;g: : : : : : : : : : : : ']'1118 work has been re- Tt'lpphollP sysh'm, Lattig & nOO(]l'um . . • .  , , 

vised anfl enlarged, Tt'It'phOllP s,rstpm, lock ont Pl1l't." lill(" 

722.21 2 
722.:14H 
722.:107 

ff.IWI 
T,,, I fl';��-''''" 900 New Formulas. 'I'1'nl�7:�ru

:ap]�II;"
a

n::;:I'�' 's,' 'J�;,';bl;';': : : : : :  m:�n� 
j:;lctff ''&,;". The wor!: is so arranged Tht'utpt' S(,t'lWI'Y. npparatns fo], rnising or  

as t o  be o f  use not only t o  10\\,f\rin�. I'�. L.\'tton . . . . . . . . . . . . . . . , ' "  722,;'1)7 
• -.f .t:':'Lu!'TI!J1A the speciali8t, but to the Thill coupling, .T. Cumming's . . . . . . . . . . .  , 722.401 

�eneral reade:- It should Tit'. Sf\{' Np('ktit'. 
\ '  . ....-_ 0 ,: -

Pot:(tWTS. r·OH'ir,t::P,I!"::>, 
h��e

e �n�l ��:k�ho��err Tilt' ('urh, F. Hill , . . . . . . . . . . . . . . . . . . . . . . .  722,580 

circular containing' f u l l  
Tilt' flooring, C .  P. J,uwsht· . . . . . . . . . . . . . . .  , 722. 520 

Table of Contents will Tilt' or hri('k. hollow. O. C. Pixlt·;\· " " " "  722,2411 

bp sent o n apDlication. �l!:::. �l�:n����y�l,('�j, t�·. fl(;O���
i
.
t�:.' :i22,:�76: ��:��� 

th��?::I���i!I�:��;t�:g Tin>, pIH'nmati('. E. :\Jhlglp;\" . . . . . . . . . .  " "  722, 0(1) 
the Tir(' PI'otp('ting hand. lHwumnti('. ,T. "\Yht'pl-

1901 APPENDIX. lion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pric�, bound in cloth, 11.00 �g:�: 1;('��l

i('lt�',hl<ri��' �'ha�f���fi.
l: : : : : : : : : : : : : : :  

postpaid. 'I'ohn�("o pipl'. II. M. Willi • . . . . . . . . . . . . . .  
Tohu('('o pilH·. A. ". . Thornton " " , , " " "  

722,3:m 
722.612 
722,459 
722.:14:1 
722154a 

JU�T PUBLI�HED Tools to sockptR, mt'fins fol' <'Ollllt'('ttn�. A. 

HARDBNI �'. Pitl<ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 22 . �24 NG, Tra('f\ ('arri(']', F. L. Rt';\'mt'I' . . .  , . . .  , " ' , . ,  722,277 
Tra('tion d(�vi('p, plp('tri('ul. "". "Y. O'Mal-T BMP BRING, Trai�·.v rohl;p'l"i;��: 

. 
d���i�;,, ' 'f�;: ·I;�(��(�,;ti'n·i . . . ii. 722,2GG 

ANN'I:l"ALING A. ('opp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . � Trnmway. a .... inl .  .T. N. Bl'lIwnltl . . . . . . .  . 
and Truvpling ('fiSt', "". A. Mood;\' . . . . . . . . . . .  . 

FORGING OF STEEL ��fcv;'�i:�� ��.
sl':\.C·M�rq�,�
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.
r
.
i
� : : : : : : : : : : : : : :  

By JOSEPH V.  WOODWORTH 'I'roll"�·. pipet ric railwa�·. R. L. Mc('nrtlw�' 
Author of .. DIES, Their Construction and Use." ���ll::;. ��I�kl;:�. �: ;:.II'\i,;j,�;'; : : : : : : : : : :  
Octavo. 280 pages. 200 lUustrations. B'Jwnd in Cloth. TroUp;\-' \\'a. �on, G. H. Hnlptt. . . . . . . . . . .  . 

PRICE $2.50 'I'ruck and skill. combinell . . T. K D II!,pr . . 
A new work from cover �o cover. treatiDg in a c!e�r, 

Trn('� ��:.I�r:�
l
����

I
:
t . .  �� .�����'. ::t.<': : . �l1.P.��I� concise rq.anner all mOderwroc�sses for the HeanDK". 1 Tl'U('k framp, ]'uilway ('a 1', .T. ;\1. HanS('II . .  ':'::,':.'i.':,�i':."g !tc:.��!rr:;;aki.:::�l�1f.o �':Jdenirg a�:l ! Truck. portahll·. .T. · E. IJI'lft ........... . 

cal value to metal.workinll mechanigs in :::raf.
r!�tl:; I Tnl)p�. munnfU(·t.tll'iI:g eOIl1('ul. K Ho('� . . .  . 

speCial directions for the succeSSful hardening and tem� Tnrnln� maehilH . " (IUd, L. n. Bullock . . .  . 
pering of all steel tools .used in the art�, including milling T.,:p(�":rl tpr. A. C" If�t']'guRon . . . . " " " " " , 
cutters. taps. thread dies, reamers, both solid and Bbel i' l T;\ [M"" r�tlng ma(']llllP, G. Po<lh('h . . . . . . .  . 
hollow mills, puncbes and dies, :lDd all kinds of sheet T;\'lwwfltlng machhw copy holdt'r. H. L. 
metal workin� tools, shear blades, saws. flne cutlery. and 

I 
Lunpht'al' . . . . . . . . . . . , . . . . . . . . . . . . . . . . 

metal cutting tools of all description, as well a� for all Umbl'P]]a, C: So Gurlwy . . . . . . . . . . . . . . .  : . . . , 
Implements of steel. both large and small. In thiS work UmhrpUa drip ('up, P. J. Fl;vnn . . . . . . . . . . . . 
the simplest and most satisfactory hardening and tem- Vacuum pan • .  T. Lang pt al . . . . . . . . . . . . .  . 
pering processes are g-iven. Valve. F. Palm . . . . . . . . . . . . . . . . . . . . . . . . . . 
IF' Full descriptive ci .. cuIa .. s Of above books wUl /)4l mailed I Valve and Igniter. combln"" exbaust, .T. 

free upon application. 'I'racy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

M U N N  .. CO P bl"sh Valve dressing tool. J. T. Fuhrmann . . . . .  . _ 0 ,  U I ers, Valve, reducing. P. E. Cain . . . . . . . . . . . . .  . 
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722,494 
722,557 
722.317 
722. 604 
722.524 
722. 608 
722.:179 
722.654 
722.426 
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722.5'69 
722. �9R 
722.4H6 
722.2111 
722.625 

722. �65 
722.229 
722.573 
722.519 
722 • .122 
722.544 
722.222 
722,355 
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"To Err is Human "­
Not to Err-Elgin. 

The man who is always 
right on time is the man 

who carries the 

ELGIN WATCH 
I Every Elgin Watch i s  fully gIIaranteed. All jewelers have Elgin Watches. I " Timemakers and Timekeepeq, "  an illustrated history of the watch, sent 

free upon request to 

�_ ••••.•• E.LG.IN.N .. A.T.'.O.N.A.L.W .. ;t·�I.c.H.OO.·I·.EULC.'."' •.
• 

I

.

LL. 

••••••• _.1 
We Are Man ufacturers 
of Complete Outfits 

for 

PROSPECTORS,  EXPLORERS , 
CAM PERS ,  CANOEISTS, 
FISHERMEN and SPORTSMEN 

Whether you camp in the Polar Circles or In the 

;�8P�::e ��;����it�av{g: o'riift� �s��itable equipment, 

Our 1903 Catalogue contains 160 illustrated pages of 
camp neceSSities, comforts and conveniencef1l, It is 
worth a Quarter. but will be seut free to readers of the 
SCU!NTU'[C AMEHICAN sending for same to dept. F. 

ABERCROMBIE t& FITCH. 
314.316 Broadway. New York City. 

BARKER MOTORS 
• to 8 H. P., $80 to $220 

Have more good points, fewer 
parts and require less atten­
tion in operation than any 
other. 

l •• nch ... V.lvlI. Splel.lti ... 
C. L. Barker I Norwalk, Ct. �A BOON IN BRAKE BLOCKS. 

The acknowledged leader in its line is 
-_ Potter's Sprinll" Brake Block for effi­

ciency, durability, economy, stren h and � serviceability. In use by bUIlders oftlJ:'e high· 

�!ft�a:.ejf:bk'ffi����u������. y�8.r:.Rf. 

J MAXJttUo1 MINIMUM� 
UGHT COST 

The "BEST" LIGHT 
fa a portable 100 candle power li�ht, cost.­Ing only 2 cts. per week. Mak" !i and 
burns its own �!l.fI. nrighter than elec­tricitv or acet\"le-ne. 8nll ebpaper than 

l�o�Cfdor� °O:!�rl�.n flt��A,GtY:hl�d Instantly with a match,' Every lamp 
warranted. 
Aeent8 Wonted 

CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 
plate clear 

quick 
printing 

Negatives 
can be 

secured 

� 
These pIa tes 

are 
especially 

adapted fot 
Tourists 

using 
Hand· 

Cameras 

G. CRAMER DRY PLATE CO. 
Offices in 

ST. LOVIS, MO. 
New York : 32 East 10th Street 

Chicago : 1211 Masonic Temple 

San Francisco : 819 Market Street 

NICALLY TRUE. 
�_

u:r_.!!,!,,;��n:�!. f�� �arkr��� o�h:�!��s �� 
Is mechanically perf�ct. 

than on the 01<1 princi"le 
tooklet. BUFF ALa GEAR & 

ORKS. Buffalo. :So Y. 

BABBITT METAL�,-�IX IMPORTANT 
formulas. SCIENTIFIC AItIERICAN SUPPLEMENT 1 1 'J3. 
Price 10 cents. For sale by Munn & Co. and all news_ 
dealers. Send for ca taloll:ue. 

IW FRANKLIN 
Model Shop 

The Frankl in  Gas Engine 
One-lIaU' lIor !le ]·ower 

worth '100 complete. We .eli all neces· 
sary castings, materials and detail draw· 

l��:��J��i�s ���:r�:t��kU��gah\06r 
horizontal form. "'inisbed parts sold 
separately. Runs by gas or �asolene. 

r���o�rft��o���c�\;� 9� mechanical 

PARSELL &; WEED, 
129.181 Wed 8lot St" New York. 

How to Paint 
a HOlse Cheap 

And Hav. it Guaranteed to Look Battar, Wear 
Longar and Cost Lass Than the Basi 

Whita Lead Paints. 
lIVer Fades, Cracks, Chalks, Peels or Blisters and Is Not Affect.d bJ 

GaSis. Fifty Sample Colors and Illustrated Bookl.t Prepaid to 
Any Address Absolutely Frll. 

The cost of paintIng the house 
and barn, outbuIldings and fence8 
Is a heavy burden. Cheap paints , 
soon fade, peel or scrape off and 
white lead and 011 costl 80 much 
and has to be replaced so often 
tbat It Is a constant expense to 
keep the bright, clean appearance 
80 desirable In the cozy cottage 
bome or the elegant mansion. 
The following are a few of the 
lar�e users of Carrara Paint: 

Pennsylvania R. R. Co. ; Pull­
man Palace Car Co.; Chicago 
Telnphone Co. ; Central Union 
'telephone Co.; Field Museum, 
Chicago: I{enwood Club, Chicago; 
Cincinnati Southern ; C. & E. I. R. R. Co.; Denver & Rio Grande R. R.; Wellington Hotel, Chlca�o. cent 

Carrara Is used becanse It lasts V.ed Toni and 
longer, never fades, never cracks. "World-l_ Oanan 

never blIsters, never peels" coven 
more surface than the nighest 
priced paints and costs less than 
the cheap mixed paints that In· jure Instead of protect. There is but one Carrara. It Is made by 
the Carrara Paint Agency, Gen· 
eral Offices, 770 Carrara Bldg., 
Clnclnnatil OhIo, and anyone 
having a nouse to paint should 
send for 50 free sample colors 
and our handsome booklet, show· 
Ing many buildings reproduced In 
all the colors just as they Bre 
painted from fhls great paint 
that has stood the most rlglcl. 
tests for 2.; years and, bear In 
mind. Ih .. t It is the onl� paint ever 
manufactured that Is backed by 
a positive J(uarantee In ever, 
case, DIstributing depots In all 
principal cities, Write to-day and 
save half your paint bills In tlle 
fu&ure. ' 

© 1903 SCIENTIFIC AMERICAN, INC. 



OUTFIT 
$ 2 t�;���e��fi�;'lt;.:� 111 1\t��:�:�� ��Ittl�"�� thaT �'on (':Ul .I" your ('\\"U I,!atiu:,:-:tl 
h"lrlt'. �III \" '11 I,y mail. AI'P:U;lllIs 
fflr ';01,1 I'blilll!'. "'2.04t. �iln'r lOr "kk .. I ,  IfI l . r.O. With j.,mhl all,1 
�il\"t'r allrt �i,·kd . •  s.nu. 
t 'jr,'nhus Fr .. e. A�t>1l1!l Wante.1. 
f:l("t·t ro(·hemh·a. '" orLM. Otol'l. Ill, �II.1nhrl �t.. Nt'w Yurko 

Cbt CyptWrittr Excbangt 
1 ).2 Barclay St ..  NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfield St.. BOSTON 

8 1 7  Wyandotte St..  
KANSAS CITY, MO. 

209 North 9th St . . 

ST. LOUIS, MO. 
536 California St . .  

SAN FRANCISCO. CAl. 
We will save you from tf) 

to flO'" on Typewriters of ail makes. Sf'1lI1 fIJr Cataiflfl Hf 

A Handy Book 
To Ha.ve 
'IIontgomery & Co.'s Tool Catalogue 

It is illustrated tbrou�bout and de­
seri be,!'! and prices Tools. 704 pa�es. tj�x 4� iJlM. '.rile late!'t edition. with dis· 
ct.lunt sheet hy mail for 25 cents. 

llll:-iT(;II11ERY '" CII .. 
.100 .}"'U.tOIl St., New York City. 

Zinc paint cracks; 
white lead chalks off. 
Patfon's 

SIJN·PROOF Paint 
does neither. Guaranteed to wear 

for five years. 
PITTSBURGH PLATE O LM'S Co .• General Dis.­

tributers. Send fpr Hook of Paint Knowledge 
and Advice (free) to 

PATTON PAINT t�o. , 
227 Lake St., lIiI.a.tee, 1I'i .. 

only machine that satitdies the 
musical ear. l.'hose who judge 
tbe PHONOGltAPH by the old 
style!ol. or by l ithe: ., talking ma­
chines." should visit the nearest 
dealer and bear Mr. Edison"s 
marvelous tm provements that 
produce this perfect result. 

PHONOGRAPH Catalol!uee 
and Record Lists are Free at an 
dea.ler�. Five thousttnu stores 
sell PHONOGRAPH". Nine Style .. $10.00 to $lCG.OO. 

Records OOc.; t5JKI per dozen. 
NATIONAL PHONOGRAPH CO., 

ORANGE, N. J .  
New York, &� Cbambers lSt. Cblcal'o, H 4  Wabash Av. 

�an Francisco, 93.'1 Market St. 
Europe,32 Rempart Saint Georg-es,Antwerp,BellliuID 

50 Y EARS' 
E X P E R I E N C E  

PATENTS 
TRADE MARKS 

DESIGNS 
COPYRIGHTS dtC. 

Anyone sending a sketch and descriotion may 
quickly ascertain onr opinion free wbetber an 

n�i�
l
;���;� ��)����1� tr�1�e���

b
J�oo�O����r���� 

sent free. Oldest agency for 8ecurin� patents. 
Patents taken throUizh Munn & Co. receive 

special notice. without char1te. in the 

Scitntific Jfmtrican. 
A handsomely illustrated weekly. l .. ar2'est etra 
culat'ion of any SCientific journal. Terms. f,3 8 
rear : four month 1. $1 Sold by all new8dealer�. 

MUNN & CO,36 1 Broadway. New York 
Branch Office, b':lb I" t't . Washinllt,on. n. c. 

Scientific Amerioan 

DESIGNS. 

This Book is Free 
The Mysteries of Hypnotism 

and Personal Magnetism 
Revealed 

The American College of Sciences, of Phil a-

Dish or pint I' 01' similar nrtld .. , A . . T. Fonde- delphia, Pa., has just published a remarkable 

f ;am�,il!�iliIl: ' �: ' :\". '  ·(:(;b;.� : : : : : : : : : : : :· : : : : : : : :  �3:�j� hook on Hypnotism, l·ersonal �Iagnetism and 
�I . .  tal hOl'llpl', I I .  llillhnlll . . . . . . . . . . . . . . . . . . :lO,2H �Iagnetic I1eallng. It is by far the most won. 

T RADE MARKS. 
.\lItil'lPptic intf'rnnl injpetors, Kutnow Bros. 39,917 
Btl t tt'rlt's. carbons, und agglomeratf"s for 

pll'("tries} purposes, Soc!t-·tf' Anonymfl Itl 
Ca.-botw . . . . . . . . . . . . . . . . . . . . . . . .  :m,923, 39,924 

Bt'f'r, lager and hottlttd, Tl?'rre Huute Brew-
Ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,90tl 

Hoots nnd shot'S and Iputbpr fot' samp, 
It'utbpr, Regal Shop Company . . . . . . . . . . !l9,902 

Boots and sbops, Iputht,l', J. E. Tilt �hoe Co. :m,uuo 
Boots and Rho('s, If'sthN", A. Npwmnn & Co. 39,»01 
('unlt-t 8Wt-'Plwrs, Bh:;sf'll Carptlt SWf'f'pf'r 

('0. . . . .  , . . . . . . . . . . . . . . . . . . . . . .  39,919 to 3ll,!r.!1 
Cbo{'olatp, Hu;vlf>l"'s . . . . . . . . . . . . . . . . . . . . . . . .  :m,HUu 
Clof'ks, plp<'tri(', H. Rt>isillgt'r . . . . . . . . . . . .  , .  :m,Hl S 
('ooking and h('ating apparatus, certain 

nampd, E. H. Hupnpfeld . . . . . . . . . . . . . .  :�n.!l27 
('rpam sf>pal'utOI'R, National Dairy Machine 

('0. • . • . . . . . . . • • . . . • . . . • . . . . . • . . . . . • • . •  :1!l,ll2'.l 
I)amluna ('ompouIH1, Astl'opathic Institutp . .  a{),nl� 
n.n·ing and printing tpxtllf>s, chf>mlcul prt'­

pal'ations for ust' in, n. A. Metz & Co . .  :lfl,n!)� 
Emhl'oidPl'�' thl'pads, T. BUf'ttnf>r & Co . . . .  :m,SflH 
(;tl8, gasolf'w! nlld oil (lngln('s, Samson Iron 

,yorks . � . . . . . .  , , . .  , , , . , . , . , , , . , . , . . .  , .  3!l,!l2H 
Hal'nf"SS wf'hlling, RusRt'll :\Janllfactul'ing Co, :m,HO'" 
Ht'nting apparatus, Hur1ley Heatf>r Mfg. Co. :m,!l25 
Homeopathic Pl't'pul'atiol1s. Enk lJedicinp Co. 39,1n:{ 
Limt'. ground whltt', R()(�kland-Rockport Limf' 

Co. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  3ll,9011 
:\[f'di{'innl lJl'epal'll.tions, c(>l'taln named, }\ 

.1. Smitll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l9,ll14 
Ilapt'l' and f'nvplov�, cf"rtain nampd, "�nUam 

)Innn ':'0 . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  39,898 
Rpmpdif'N. ('ough, 'V . ChuhllU{'k . . . . . .  , . .  , . .  an,H15 
Rtlnwtlit·� fot' diJo\t'nsj�s of Rto('k and poultry, 

Yin('t'nt Mn1l11ffl(·turlng Co . . . . . . . . . . . . .  :l9.Bl l 
Rf'mp«lips, llf'adu{'hfl, R. "1'. Nix . . . . . . . . . . 39,910 
Rnhht'1' hoots nlld shot's, Sh81.nnut Ruhlwl' 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lD.!l ):: 
:4ol(lt'l'in;,: flux. FIf'jOi-l\:o (,hpmh'al ('0 . • • • • •  �!l.!)l" 
'''hlt·s, �[ol'tt'n & C(lIll�,a1lY • • • • • • • • • • • • • • • •  an,noj 

LABELS, 
4. 'Blad\: TIgf'r' B('dhug Df'stroYf>r," tor 1nse('­

{ j('idflf:l, C, P. B. :\Jpdlpukn . . . . . . . . . . . .  n,7St:, 
" EhlP Uihhon Tomato Cntsup," for tnm'Itu 

etltsl1[), C. Raah . . . . . .  , . . . . . . . . . . . . . . .  , .  9,7!le. 
"But'fulo Brand," for baking soda, Bnrrnlo 

)lfg. Cn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ll,7!l2 
"Chl'iNtiP, , . for SUjital' wnfpl's, Jmportt·l's & 

derful and comprehensive treatise of the kind 

ever printed. The lJirectors have decided, for 

a limited time, to giYe a free copy to each per· 

son sincerely interested in these wonderful 

sciences. It is the result of the combined 

effort of twenty of the most famous hypnotic 

specialists in the world. Yon can now learn 

the Sf'crets of l I ypnotism and Personal :lIag· 

netislll at your own home, free. 

2 1 7  

I PRINT MY OWN CARDS 
Circulars, newspaper. Press, $�. 

Larger size, $11'0.00. Money slover. 
Bht p r Ofits  p r i n ti!lg for others. 
Type IlE'ttinlC eKllY, rules sent. Write 
fo:- catalP.ll', presses, type, paper, etc., to 
factory, The Pre •• CD •• Meriden, Conn. 

, 20TH OEIITURY OUT 
REMOH DIAMONDS 1f:ll' 1 Carat 20th Century cut,. ,\.. ,110,1/,,,/,, Remoh Diamond Ring or �� Stud, Solld·Gold S3 00 � mountIngs, each • ' 

or botb at '5.00. Sent 
by registered mail upon 
receipt of price. THE 
FINEST IMITATIONS 
ON EARTH. Our malnllficentr'.' 
log fully descrlhlng tbem FR E and explaining how t o  order, mailed 

to any addres8 'lpon request 
NO ACENTS WANTED. 

RiMOH J EWELRY COM PANY, 
834 OLIVE STREET, ST. LOUIS, MO. 

A UNIVE R.SAL 
POCKET MEASURE 

The on1y practical all around measure 
ever made. Measures curves of aU kinds 
:sr�':i1o:�t

s��a
!

g:et:z�t� �\�pllr 
t\��:' 

brain and money saver. Absolutely ac­
curate. Measures any distance. Can be 
set at " zero" at will. Any one can use it. 
HiRhest endorsements. Send for free 
detailed description. 

STECKENREITER MFG. CO . •  
00 L A K E  STREET, CHICAGO. 

AN ENGINEER'� LIBRARY. 
An absolute Encycj4Jpredia for EnR'ineel'8 or fOl' Steam 

Users, Electricians, Firemen and Machinists. is tbe 
HANDBOOK ON ENGINEERING. 

By HENRY C. TULLEY. 

'l'bird edition, enlar�ed and revised, 5,t:XXJ copies, now 
ready. Sent anywhere on receipt ot pri�1 ,ar.u­
money back if dissatislled. 900 pages. 400 Ilne ,!lustra 
tions, Thorough']y reliable and practical. Handsomely 
bound in leather and 2ilt. Pocket-book form. 

n. C. TULLEY &- CO., 
1060 "ralnwrl.rht BldS'., St. J .. outl!l, Mo., U. S. A. ,"���lM�""��, 

.. OI L--S M E L  T E R--M I N ES � 
• Dividend. Paying Mining, on and � 
• Smelter Stocks, Listed and � : Vnlisted, our Specialty. � 

I D����AB��k���i!! !e�P· i t Members N. Y. Consolidated Stock Exchange. � 
I 66 BROADWAY & 17 NEW ST .. NEW YORK. � 

Booklets giving our Ruccessful plan for reali2in� the laree .. 
. tntered and protltfl of legitimare millIng, oil and • • smelter investments, sub, blanks, fnll particulars, etc., 8ent • 
e..:EEe appUt'atton. _tv 

. : �eeEeeeEeeeEeeeEeE 
MODEL AND EXPERIMENTAL WORK. 
Electrical and Mechanical Instruments. SmalJ Mach'y. 

Hypnotism strengthens your memory and de· EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. "rl'Jldf't'R Ris('uit ('0 . . . . . . . . . . . . . . . . . . . . .  9,7n-a. 
" Christit'," for fruit santlwi<>ht's, JmlJol'it'I'''' & 'rl'lt.df'l� Rlm'ult Co . . .  " "  . . . . . . . . . . .  n,7HG 
l <Dt"]ol'�f' & .Jf'nning's Til!PI' RIH'nmutiC' ('111'4','· 

for n mpdi{'hw. Df"lol'gt' & ,Jf'nningR . .  " , . n,7SG 
" Edam," fot' ('hf'Pst. ",atprs, ImIJol'tt't's & 

Tl'udt'rs Biscuit Co . . .  , " , , . , . , " " " " , . n ,7na 
"Excplsim' ""Ilshing }�ll1id." fol' washing 

filll<l, C. Ranh . . . . . . . . . . . . . . . . . . . . . . . . . . ll,7llS 
"Goldt'n Crown Tomnto Cahmll. " fm' tomutu 

cHbup, C. Ruah. " . , , " , . . . . , . .  , . • . . .  , .  n,7H7 
"Imrwl'tal T'\'cool1 Cig'llI'R. " fol' cigars, (;ulvin, 

La Prpth\ & 1'�it7.�pl'nhl ,  . .  , . .  " . . . . . .  , .  fl,7Rn 
"MaltopP}lthw Gum," fol' (·h.-wing gum, .J. 

" .. , :\101'1'i80n, .Jr . . . . . . . . . . . . . . . . . . . . . . . .  9,78S 
"New I�ngland 'BI'Putbp 1':ns,,' Asthmn 

CUI't', " fot' Ii mt'dichw, Npw l�ngland ARth-
rna Rt'mpdy Co . . . . . . . . . . . . . . . . . . . . . . .  , .  n,787 

"Olf' Bull pure Rye 'Vhiskey," for whlNky, 
E. C. Armstrong . . . . . .  , . . . . . . . . . . . . .  , ' , .  !l,7HO 

URa]Flton Cerpsl Cotrff'," tor cerfl'al cotfpf', 
Ralston Purina Co . • • • • • • • • . . . • • . . •  , . • . . 9,791 

A prlntpd copy of thf' sppctftcatlon and drnwin� 
of any patpnt In thfl' torf'going list, or any patt'llt 
In print ISSll('d since 1863, will bp fUl'nlshfld trom 
this ottk:'(· for 1 0  (,f>nts, provldpd tt.t� namf' anI) 
numlH'r of thp patf"nt dpslred and thf" date hp 
givpn, AddrNIS Munn & Co., 36t Broadway, New 
Ynrk. 

vel OilS n will of iron. It overcomes ha shfnlness, 

revives hope, stimnlatps amhltion and deter­

mination to sncceed and gives yon that self­

confidence which enahles yon to convince people 

of yoI1\' rea I worth. I t  gives yon the key to 

the innel' SpCl'pts of mind control. It enables 

yon to ahsoillteir control the thoughts and ac· 

tions of whomsoever yon will. When you 

nnderstanll this grand anll mrstl'rions science, 

yon can plant snggestions in hnman minds 

which will Ill' carripd ont In
. 

a day 01' even 

a YfI'al' hflnce-, Yon can eme romself of in· 

Romnia, npl'YOllRnpSS and InlldnPRR 01' domestic 

worry. 
Yon can instantaneously hypnotize people 

with a mere glance of the eye, without their 

knowledge. and powerfully influence them to do 

IF YOU WANT �� :u�re:.rw�lff!:e�a!".�t:;� 
your property Quickly for Cash no matter wbere located. 
\Vrite to-day and Jearn how. it'RANK P. ('I.�VI!;LAND, 
Rea) Estat.e Expert, la07 Adams Express Bldg., Cblca2o. 

Mathematicians Wanted 
The profe.sion of· actuary.blp olTers a splendid field 

for those posses�inliit mathematical nbHity. as positions 
commandU,OOO a year and over. Our course jM prepared 
by leaOlnA' actuaries and is under their sup�rvision. 

Address 
HOME COR-RESPONDENCE SCHOOL 

416 Walnut St. , Philadelphia, Pa. Canadian patents mny now IX" ohtnint'd hy thf' In­
ventOl'S tot' an,' of the Inventions namf'd tn the torf'­
going list. }I�or terms and turthf'r particulars 
address Munn & Co., 381 Broadway, New York. as l'OIl desh·p. 1'011 can develop_. to a marvelous I degree, any mllslcal or dramatic talent you 

NEW BOOKS, ETC. ma�' have : YOIl can increase YOllr salary ; you 

GrXSEXO. By M. G. Kains. New York : 
can develop your telepathic power ; YOIl can 

INVENTIONS 
WALTER K. FREEllAN, M.E. 

DEVELOPED. 

I SpeCial machinery, electrical and cbemical ap­
paratus made on short notice. Good accmnmo­
dations for Inventors. 403 E. 23d St., New York. 

Orange Judd Company. 1902. 1 6mo. give thrilling and fllnny hypnotic entertain­

Price 50 cents. ments : yon can win the everlasting friendship 

Genseng is consumed by the Chinese in of those yon desire : YOIl can protect YOllrself 
enormous quantities. The United States has against the infillence of others : you can hecome 
been one of the chief sources of supply. a financial success and III' recognized 

power in your commnnity. 

'I'he American College guarantees to teach 

you the secret of attaining a II  these things. 

It Iii the largest and most snccessflll school 

of Hypnotism in the world. It is chartered by 

FRE E Catalol'ue of Architectural. Scientlflc 
and Technical Boob. 

Prospectus for 1903 tor "Arcbltects' and 
Builders' Magazine," monthly 12 a year. 

WM. T. COMSTOCK, Pub., 23 Warren St., New York. 
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