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BECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

l·'BH'l'lLIZEH-DiSTHIBUTER AND PLANT
EH.-J. B. CRUWDBR, Talucah, Ala. The ob
ject of the present invention Is to provide a 
device for distributing and depositing fertil
izer beneath cotton seed, or other seed in one 
and the same operation with planting and at 
any suitable distance from two to five inches 
below the seed, so that the fertilizer will be 
Jjlaced where it will do the most good and will 
not b e  depreciated by evaporation, or be blown 
away by the wind or be cbopped away by tbe 
boes. 

Electrical Devices. 

Scientific American 

Businus and Ptrsonal Wants. I �"b-� il!:Bfl tfiA:!'J1� ------------- i I lnlnn n�rnm1lrml \1 . � HEAD 'fHIS COLUMN CAHEFULLY.-You �M I _.HPY II wili tind inquiries for certain classes of articles 0 t e s ,�,� ...... �----=_ numbered in consecutive order. If you manu- .. ..--- � 
facture tbese goods write us at once "nd we will d Q send you tile name and address of the party desir- an u e r l.e s . 
ingthemformation. In every ease it h. neces-
sal'y to give tlte number of' tlte Inquiry. 

MUNN &; CO. 

Marine Iron Work8. Cblcago. Catalo�me free. 
Inquiry No. :J622.-For makers of tierces, h05!'Bo 

heads or barrels holding about 45 gallons. 
�'or mining engines. J. S. Mundy. Newark. N. J. 
Inqniry No. 3623.-�'or manulacturers of auto

matic egl! bOIlers. 
"G. S." Metal Polish. Indianapolis. Samples free. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or no attention will b(� paid thereto. This is ror our information and not for puhliclltlOIl. 
References to former articles or answers shoulu «ive date of paper and page or number of question. 
Inquiries not answered in reasonaule time should be 

repeated; correspondents will llt'al' in mind thflt 
some answers require not a littlt? research, and, 
tbough we endea "'01' tu rpl)ly to all eitber by 
lettp.r or in this uepul'tment, t'ach must take 
his turn. 

VENTILATF.V :\IAGNET-COIL.-W. SPEN- st�:l�[r!b��kS��;t,';I���p:;:'���inery for pressing 
CBlt, ./l'., Schenectady, X 1. An improvement Coin-operated macbines. Willard, 284 Clarkson St., 

Buyers wishing to purchase allY article nut auver
tised in our columns will lll' furnisued with 
aduresses of houses manufacturing or Carrying 
the same. 

in magnet coils is pl'ovided in this invention, Brooklyn. 
the object being to pl'ovide a coli having an 'uqui .. y No. 36:l�.-For manufacturers of wood-

Speoial Written Information on mattprs of per�onal 
rather than gcneral interest cannot be egpectell 
without remUneration. 

inncr helix, thmoughly ventilated to prevent sawing macbinery. Scientific American Supplements referred to may 00 
had at the oil.ce. Price 10 cents eacb. heating, and the innel' and outer helices sep- Dies. stampings, specialties. L. B. Baker Mfg. Co., 

al'ated by ai,· spaees fol' the same pUl'pose. Racine, Wis. 
Books referreu to pl'omptly supplied on receipt c.t: 

price. 
The gl'eatest possible freedom of air circula- InquirY No. 36:l';.-�·or makers of bras. tubes. 
tion is allowed, not only between Ihe inner Sawmill macbinery and outfits manufactured by tbe 

Minerala sent for eXamination should be distiuctly 
marked or labeled 

and outer heikes, but likewise between adja- Lane Mfg. Co .. Box 13, Montpelier, Vt. 
cent convolutions of the innel' helix. The in- (8780) W. R asks: What the differ-

nel' coil tet'minates somewbat inwal'd of tbe 
ends of the outel' helix. By this means lhe 
dangel' of gl'Ounding the inner helix by con
tact witb tbe ends of the outer belix is a voided. 

Engilleerlngimproveinents. 

BOILEH.-R. ll. HOBSON, Pueblo, Colo. The 
Invention relates to ;vatel' tube steam boilel's 
in which the tubes al'e al'ranged in such a 
manner that the gl'eatest possible number of 
tulJes are exposed to the first contact of the 
pl'oducts of combustion fl'om the fumace, thus 
dividing the extl'eme boilel' duty among as 
lal'ge a number of pipes as ca'n be gotten into 
juxtaposition with the furnace or fil·ebox. 

J{O'l'AItY ENGINK-F. E. WmIEH, Falt·
hal·rn. Wash. The pl'esent invention pI'ovides 
('Pl'tuill ilnlll'ovements in l'othl'Y engines whel'e
IJy the constmction is at the same time very 
simplc and most efficient. The parts are so al'
ranged as to l'equil'e but a comparatively small 
amount of motive agent. The engine may be 
made compound Ol' triple expansion by simply 
Incl'easing the numbel' of engines connected one 
... ilh the other. 

JUedlcal ,\pparatus. 

DIAI'J[HAG�I :\IETEH A�D EXERCISER.
J. K ItUEll,A", \Yasbington, D. C. It is the 
ullj .. ,·t of this invention to provide a simple 
apparatus fOI' testing tjle strengtb of the dia
plnagm and also for use therapeutkally in 
exercising it. The apparatus is so constmcted 
that the force of expil'll tion aets to propel a 
small carriage resting upon a horizontal and 
vertically-adj\istable support. 'rhis carriage 
Is weighted to any degree required to give the 
desired gage or test of the strength of the 
diaphragm of the person using the appal'atus. 

WOC.\'D-CLOSI.\'G DEVIC8.-G. J. VAN 
SCHO'l "l ' ... Passaic, N. J. An improved wound
closing device is hel'ein pl'ovided which pel'mits 
the sUl'geon or other pel'son to quickly close 
up a supel'ficial Hesb wound without the use 
of plastel's 01' l'esorting to sewing witb 
needle and thl'ead as heretofore generally pI'ac
tised. The device consists of a flexible U
shaped clip with its ends projecting inwardly 
to form pins which engage the edges of the 
skin and firmly clamp them together. 

Mechanical Devices. 

PIVOT-GRlNDI.\'G ATTACHMENT FOR 

. TEWELBitS' LATHES.-J. E. JACSON, Jack
son, Tenn., and W. R. JACKSON, Franklin, Ky. 
T his lathe attachment is used for grinding 
watdl pivots to the desired size and shape. 
It is so constmcted and applied to the lathe 
that a horizontal grinder reciprocates in con
tact with tbe watch pivot whicb is secUl'ed to 
and revolves with the head stock. The wOI'k
ing position of the grinder may be changed to 
accommodate pivots of dil'l'erent sizes and the 
parts have an elastic or yielding contact, so 
tlmt there is no danger of breaking the pivot. 

AMALGA)�ATOR.-W. \<'. BEDELL, Kaslo, 
Can. The improved amalgamator pro.vided by 
this inwntion has a simple and dmable con
struction "nd is very el'l'ective in operation. 
It is '0 ananged as to utilize the head of ma
tel'ial and water to !lctuate the machine and to 
insme propel' action of the mercmy on the 
heavy valuaille matel'ial, including flour gold, 
so that all the valuable material in the charge 
is completely saved and ready disposal is had 
of the tailings. 

GAS-MF.TER.-J. R. Dupoy, 3G Rue Guer
sant, Paris, j1"rance. In this improved meter 
r.n oscillating bell is divided into compart
ments of spiral form extending from the center 
8t which the gas to be measured is admitted 
toward the periphery where the gas is deliv
ered after measming. The ('ompartments are 
bound laterally by partitions having a spirally
curved surface. all the vertical sections of 
which fmm arcs of circles having for their 
center the point of oscillation of the bell. The 
"l'l'an�Pl npn ts of PUI'ts is su('h as to ('ansi?' an 
oscillation of the hell wllpu the gas entel 'S the 
compartment. wbit-h oscillation operates the re· 
cording instmment. 

NOTE.-Copie.q of any of these patents will be 
furnisher\ hy Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

Inqui I'y No. 3627.-For manufacturers of smoke 
consumers or fuel economizer". 

Patented articles, principally of cast iron. made and 
introduced. ALiulltic Ifoulldry. Philipsburg; N. J. 

I nquh'y N o. 36�8.�"i'or Dlaker� of rope�tranBmiB
sian apparatus. 

].et me sell your pntent. I have buyers waitin�. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry �o. 3ti�U.-li·or manufacturers of copper 
and i rOil tanks. 

Inventions develuped and perfected. DesiJ'rning and 
machine work. Garvin Macbine Co., 149 Variek, cor. 
�prinJ! Sts., K. Y. 

IlIquh'y No. 36:10.-1-'or a machine for engraving 
llUme plates U11 cask�ts. etc. 

MtlUllfacturers of patent articles, dies, stamping 
tools. light machinery. Quadritlll Manufacturing Com· 
pany. 18 South Canal Street. Chicago. 

luquilT 1\0. 3631.-For manufacturers uf family 
sewinJ! macbilles ut! t;old in dellartment stures. 

The largest manufacturer in tbe world of merrY-lilo, 
rounds, shouting f{alleries and hand,or�ans. Fur prices 
and. terms write to C. W. Parker, Abilene, Kan. 

luquh'y 1'\0. 3632.-�·or manufacturers of" Zylo
nite." 

'I'he celebrated" HurnSby·Akroyd " Patent Safety OU 
Enfl"ine is built by the De La Ver"we Refrlgeratinll Ma· 
chine Company. Foot Of EaBt la8th Street, New York • 

n!�k1.\.'��,rg:i�'J!�l�u�it7t'i�.
anufacturers of wooden 

Inventors wishing tv sell their patents or to have 
them manufactured on royalty will tind It to their 
jnt,erest to corre:spond with me. 

J. C. Cbristen , 
Mail1 and Dock St8., St. Louis, Mo. 

Inqui! r N o .  3634.-Ji·or manufacturer8 0f photo· 
graphic r Qunts ul different sizes. 

REPRE:ENTATIVl';S WANTEu. -For ".Good Road8 
Magazine," .. 'reller " and electrical periudicaht. Powers 
Co., 150 Nassau Street, New York. 

Inquiry 1'\0. 363�.-�·or parties to manufacture a 
fiat, endless coil sprin�. 

ent gases al'e which, if int,·oduced into an 
inclosed arc lamp, will tum the coitH' red, 
green, yellow, blue, etc. A. Co·lored electric 
lights are ordinarily pl'Oduced by coating the 
globe with an aniline dye, made in alcoholic 
solution, and mixed with a little vamisb. 
\\'e do not know any gas which could with
stand the heat of the arc for any time and 
wbich could color the arc. Some color can 
be Imparted to the arc by soaking tbe car
bons in solutions of sodium chloride, stron
tium chloride, 01' lithium cblol'ide, and drying 
them thoroughly befme using. The light of 
the arc itself is so intense that it is very 
difficult to overcome it witb any other col
ol·ed ligbt. 

( 8781) L. R. B. writes: Last evening 

our cook set a dish of raw steak in the pantry 
neal' an open window; the steak was salted 
lightly witb f ine salt. Neal' momlng, wbile 
it was still dark, I chanced to look into tbe 
pantry and saw a faint silver glow nelir the 
window, and upon investigation found it to 
be the dish of steak giving 01'1' a soft silve,'y 
ligbt; but when I lighted a mateb the meat 
looked uatmr.1 and all rigbt. I then took 
the ,I;sh of meat to show to others of the 
household, and it continued to show its soft, 
silvery light. The sleak was cooked for break
fast in the moming, and we all ate of it and 
could flDd notbing wrong witb it. ('an you 
explain tbe chemical 0,· scientific reason fOI' 
it'� A. The beefsteak of whicb you write had 
become phosphorescent. Incipient decay had 
set in, and at a certain stage phosphol'escence 
Is frequently seen, both in vegetable r.nd ani
mal substances. It had not in tbis case ad
vanced far enougb to produce an odor of 
decay, and when tbe meat was cooked the br.c
teria were killed, and no harm resul ted f mm 
eating the meat. 

(8782) W. E. F. writes: Do you know 

DR. A. IS BERT, technicnl office, Frankfurt-on·Main, 
Germany, established 1888, undertakes the sole sale of 
profitable specml articles and novelties in the technical 
and chemicai line for t;ermany: also the useof patents 
in the same line and the purchase of chemical and 
technical products. 

of any cheap and safe process for breaking 
up v,ery heavy castings, sucb as heavy cylin

make bicycle del'S with 8 to 12 inch thickness of metal? Inquirv !'io. :J636.-For parties to 
runs and iires to order. 

Inventor8 and parlieR desirinll to have patented ar
ticles manufactured plea8e take not.ice :-An old el'tab· 
Iisbed New En/lland cOncerlJ, with lar,re experience in 
manufacturing' and marketinll specinlt.ies of ditrerent 
kinds, desires to obtAin control'of p!:ltented inventions 
of merit, and would either pnrcbHse same outright or 
manufacture on roy"lty. All communications will be 
considered strictly cO:lfldential. and we reserve the 
right to reject any or all Inventions submitted. 

Address P. O. Box No. :1\6, 
Bridgeport. Conn . 

Inquiry No, :163' .-For makers Nf celhlloid. wbite 
rubber and waterproof paper collers and. cuffs. 

W ANTEn.-To manufacture some simple tool or rna· 
chine, the work of which can be done chiefly on an 
engine lathe. Geo. 'iV. McKenzie, "Vilmington, Mas8. 

Inquh'Y No. 363S.-Jo'or manufacturers of carpet
('leanin:! devices, compressed air preferred. 

Inquil'Y No. 3639.-For dealers in bydraulic 
rams. 

Would be glad to have you advise me if tbere 
is any othel' pmcess tban dynamite or nitro·' 
glycerlne'/ A. The dynamite or nitro· glycer
ine for breaking large castings is entirely too 
expensive and dangerous for practical use. 
The old large naval guns are broken by a 
heavy weigbt falling about 30 feet in most of 
the lar�e foundries. This seems to be tbe 
cbeapest method available. 

(8783) E. M. B. asks how shellac and 

aniline black are mixed together, such as pat· 
tern makers use'; A. Aniline black is entirely 
insoluble. The only way, tberefore, to prepare 
such a mixture would be to dissolve the shellac 
In the usual manner for a shellac vamish, 
and tben sti,' in tbol'Ougbly the very finely 
powdered aniline black. 

(8784) W. D. L. asks for a recipe 
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6� for the petrifaction of wood. A. 'l'Ile term 

water. petrifaction as applied to artificial treatment 

Inquiry No. 3641.-For machinery for pressing of wood is a misnomer. The nat mal process 
briquettes. of petrifaction takes many centuries; the final 

Inquiry No. 3642.-For manufacturers of sbort· product is completely mineral, every portion 
hand typewflters. of the original wood having been replaced by 

Inquiry No. 3643.-For the manufacturers of tbe I mineral deposit preserving however the form .. Arhngton" rubber collar. ' 
F and st ructure of the primal wood. Artificial 

in����1Jl.ra08Ja��Odei ��c::,.::�:r:e�f 
Hnisbed cast-

petrifaction consists in depositing some form 

InqnirY No. 3Ii4iJ.-For dealers in second-band of mineral matter in the pores of the wood. 
surveying instrument.. without removing any of the woody material 

Inquiry No. 364fi.-For manufactnrers of glass Itself; its object is tll l'ender tbe wood very 
ink bottles. dense, and resistant to both fire and decay. 

st!!::,
u
�fJe�oio����;,;n�Gr�'ii.�e�. ��tr�r��kgr;�:�: Paragrapbs 1, 3, 4 and 5 under article "l'r�-

copper. sel'vatioD of "rood," in the " S(,JE�TIFIC A:\f, 

Inquiry No. 3648.·-�'or machinery for boring 3 EHICAN C'yclopedia of Receipts," are pl'Ocessps 
and" inch boles in logs to dtlPtb of 10 feet. of petrlfattion. Besides the chemh-als there-

Inquiry 1'\0. :1649.-·For the manufacturers of tbe in mentioned, wood is often treated with sili-
.. Prize Holly Scroll �aw." cate of soda solution, followed by treatment 

eslne�::'\�I� Np�)·.;1��.�f-tg� 3'g�,;::� s':,fc�
b
,:;. "t��

y 
��r7,�i with alum: this gives very good results. 

macbines. (8785) M. W. asks: How large would 

I'r����ii�lu�o�la?�a�A;:-
�'or wbulesale dealers in un-

an electro motor have to be to drive a ten-

Inquiry N!'. 36�2.-For macbinery for tllterin" I foot propeller making twelve hundred revolu
newandold CIder. tions pel' mlnnte and pumping 8" much air up

m!�i�I�.rh 
�:is361i3.-"·or makers of machines for ward as po"slhle" Also. how large would 

Inquiry No. 36.,4.- For machines for m.km" stOl'age hAttery have to be to furnish the ele,,-
ferrules used on wooden ha.ndles. tri('ity. And how mu(,h would the motOi' and 

I'!quiry No. 3ti!')!').-�·or part.ies to make smali 1",1.1,,1'.1' weigh'; A. We �an give only 3n c8.8tm".. . . 'I'! 1 - t Inquiry No. 36�6.-�·or makers of phosphorescent approxlmatp fln!'lWel '  to yon)' In<lI1I1·Y. 18 ' I 

paint or i llk. will l'f'qllil'� a five·kilowatt motOl·. wtll�hjn,:.: 
Inquiry No. 3ti�,. .-�·or non.breakable glass milk allout son pound.. 'l'he stomge h:lItel'Y of 

bottles. about 40 cells of large size would welgb ab()ut u!��I':,.�� !n�"�p�ft�a-l!'or manUfacturers of laundry 1 600 pounds. 

© 1903 SCIENTIFIC AMERICAN, INC. 

JANUARY 10, 1903. 

NEW BOOKS, ETC. 
A POPULAR HISTORY OF ASTRONOMY DUR

ING THE NINETEE;>;TH CENTURY. By 
Agnes M. Clerke. LO'll",on: Adam & 
Charles Black. 1902. Pp. XV,. 489. 
Price $4. 

T he book which lies before us, and whicb 
has now passed to its fourth edition, is one 
of the most sl'holarly works on astronomical 
history which has appeared in Bngland. Tile 
author pl'esents her ·information attractively 
and scientifically. The illustrations bave been 
cal'efully selected and do mucb to elucidate tbe 
text. 

IN CITY TE;>;TS. By Ch ristine Terhune 
Herrick. New York and London: G. 
P. Putnam's Sons. 1902. 16mo. Pp. 
vii, 229. Price $1. 

The author has written an entertaining 
little book on the economy of a city house
hold. �be tells what, she has to tell in a 
racy way that lends not a little interest to her 
work. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

December 30, 1902, 
AND EACH BEARINO THAT DATE. 
[See note at end of list about copies ot these patents.J 

Accounting appliance, credit, P. A. Mc-
Caskey ................ . . ............. 717,247 

Audiug aull listing wacbiul', 'Y. P. :::;hat-
tuck ................. ... ............. 717,126 

Advcl.·tisiug tlrtit:il', V. Kust . .. ........... 717.418 
.\.gitatillg anc.l 8l'pal'atiJlg article�, apIHU'-

utus 1m', H. n. Al·llOhl .............. 71U,U7U 
Agricultural imvlemclIt, D. Lubiu ........ 717,520 
Agl 'icultul'al machine, POWl'1' operated, D. 

L"�in ................................ 717,232 
Air lJl'ake setting device, track clearer 

for, �'. L. l)uugsun ..................... 716,87a 
Alteruator, excitillg, E. "V. Hicc, Jr ....... 717,507 
Alterllaturs, cumpuundillg, �. \\'. Hicl', Jt". 717,277 
Aluminiuw, purifyillg, E. L. Alltlcl'sulI ..... 7lU,tl77 
Amalgamating al,paratus, J. J. HilL ....... 717,195 
Ammonium salt amI waking samt', cobalt, 

H . .i\.. ,l-I'I'asb ........................ . 
Amusement aVVUl'atus, U. 'Y. ScbufiehJ. ... . 
Animal shears, II. Ik,pHlall' ............... . 
Allimal trap, 'V. C. Hooker . . . . . . . . . . . . . • .  
Allnealing furllacl', .\. :\1. Hcwlett . . . . . • . . . .  
Annealing irull ur stl'e1 custings, A. ,M. 

717,186 
717,457 
716,874 
717,OU2 
716,893 

Hewlett . .............. . . ............. 716,894 
Arc light switchlJUal'll, B. :\1. Hewlett .... 717,194 
Atomizcr, Tolmall & Junes .. . ........... .. 717,474 
Autumouile trullSlllissiulI fniwt', Milner & 

LanSl:len ............. ... . ............. 717,430 
Uall. ::lee Gulf ball. 
Ballut warkel', 'I'. C. SlJt·lJiug ............ . 
Band cutter and feedcr, \V. �Jiks ......... . 
BatTel tiller, K. �lIziliger. ............... . 
Batiluwetcl', �, J, Sjostrallu ............. . 
Beuring, udjustaule, J. S. Hl'i.lth 
Beurillg for wheels of ugricultural wa-

717,297 
71li,tUU 
717,:R.H 
7J7,12U 
717,1!l'.l 

chillcs, etc, Baseman & Heath ......... 717,156 
Beating ellgine, E. A. Jones ... ........... 717,:,WU 
Bcd attachment, G. Goode ................ 716,S86 
Bedsteau talJle, A. C. Schicding .......... 717,O:H 
Bevt'l and SlJuare, cumlJineu, T. C. Am'inger 716,851 
llicyclc prup, J. Rasmussun .. ........... 717,27.1 
Binul'r uprun�, fastening metlllS for, J. G. 

& A. Wangerin ........ . .............. 716,967 
liinuel' luck, detachalJle, J. A. Sbepherd . • . .  716,947 
Black platcs 01' shccts, apparatus for mak-

illg, C. W. ·Bray ........ .. . .......... 717,069 
Bhtcb: platcs 01' sheets, manufacture of, 

C. W. Bray .......................... . 
lUuwl'r, tircphlcl' auu grah', W. Fl. Lowry 
Buat, submarine, S. Luke ................ . 

717,(J68 
717,231 
717,101 

Hoiler cotTugated furllat:c, steam, D. B. 
Boil:�

ori
:��s, • 't��i ' .. f��" . ;.��·t;�i,;g: . 

'J.; : .. E. 717,432 

Lyon ..................... ............ 716,911 
Bolster, llody, Geel' & Wisor. ... .. ... . . , ... 717,386 
Book fel'u for casing-in macbin('s, F. D. 

Taylor . . . • . . . . . . .  , ................... 716,!)[)9 
BuUh', call, etc., tooth powder, H. B. Kent 717,216 
Buttle holdcr, Schlleiu�r & Carlson ... ... .. 7.17,03:; 
Buuh·, nOll·retillalJlc, R. E. KalJisch .. .. .. 717,099 
Buttll's, cumlJillPd uaulJl'I' and stopper fur 

litlUid drl'ssing, C. S. Bmmert 717,180 
Butth's ur similar vesselS, closul'e device 

for, R. B. Yerhy ........ . ............. 717,491 
Buttll's, �upport for holding, 'V. E. Brown • .  717,336 
Boxps, cumlJined protector and opener for, 

E. W. Smith .......... . .. ........... 717,460 
Braiding macbint', B. Kirsch . . . . . • • . . • . • .  717,415 
Brake Int�ehunisIU, G. II'. Brandau . . . . . . • . .  717,067 
Brake mecbanism, fiuid, W. H. Sauvage . • • •  717,286 
Brake shop, R. L. Browll . . . . . . . • . . . • . . . .  716,984 
Brake sb{w, R. L. Durbin . . . . . • . . . . . . . . . .  71U,903 
Branuing iroll, A. A. Phipps . . . . . . . . . • . . . .  717,019 
Bl'ick binUl'l', vem'l'l', J. V. H. Jones . • • • . •  71 7,210 
Brick cll'allillg machine, P. Hards . ....... 717,191 
Bripks, interlocking, Choquet & DeSI)uture-

Cousin .............................. . 71G,865 
Brush, 'V. Morrison ... .................. 717,014 
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Bm'lll'r fur lJurnillg conI oil, etc., W. L. 
)Iersf�ldel' ............. .............. 716,918 

Cabinet, kitchell, H. N. Lathrop . . . . . . . • . .  717,222 
CabirH't ur l'aek, rUlining account hotel, E. 

L. Dodsoll ............ .. . ... .......... 716,991 
CalJh'ways, automatic dumping uevice for, 

Dclum·.r & lIiller . . . . . . . . . . . . . . . . . . . . . •  
Call'pin, waking, B. R. ["aunce . . . . . • . • • • . .  
Calculating machin(', D. J. T. Hiett . • • • • • . •  
Calculator, W. P. Shattuck . . . . . • . • • • • • • • .  

g:�fl�(��!:l
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snF: 
.. si)�icli,;g:::::::: 

Can 01)(>IH�r. J. :\J. Nl'tth,s ................ . 
Cuns, lllaebhu- for placillg shit'hls ill, W. K 

717,176 
716,878 
717,:300 
717,125 
717,:\81 
717,296 
717,254 

Il,'m"nt ........ . .. . ............ .. . ... 717,360 
Canning apparatus, L L. LawI'Pllce ........ 717.419 
Car blocking ulHl d(-�raUilJg muchine, Ken· 

�'on & KinJ! ., .. " .................... 716,9n2 
Car holstt'r and bearing, J. E. Norwood .. 717,114 
Car hrake mechanism, II. B. Putney ...... 71G,935 
Cal' ('Ottpling, S. L. TnwlJloou .. .......... 717,475 
Car ff'luier, stn'pt, W. Bilkowitz .......... 717,:�26 
['ar I'PI)]act'r, A. R. Bat(·lll,hlpl· . . . . . . . . . . . •  717,:t23 
C'ar Aunding mechanism, N. Selhert ......... 716,!)44 
('ar spat, �I. N. F'orne-:r .............. . , ., .  716,882 
Cal' spat, L. Jansoll ....... . . . ......... . ... 717,208 

�::�:' \�:�::;�:
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�
,
). 

J
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t
l�����I�::: : ::: : :::: +�?:��6 

f'al'lnu'pter, J. P. Nfl,;!'l . . . . . . . . . . . . . . . . . • .  717,444 
Csrpf't and wpaving RflIllP, PerSian, Panit-

Ach"k & Ahorn ....... . . . ............. 717,017 
CHl'Jwt strl'teher, J. LnWA()II ............... 716,904 
Carpl't S\\"('PPPI' ht,'al'il1�, �hllnahlln & Mason 717,45S 
f'fll'ria,::p, ('hild's, "�hitmnr(\ & Tillinghast.. 716,072 
('<lITi,'!'. Rp(· Plntfol'm (':11'1'11'1'. 
CaAPin eompound, H. V. ))lIuh:lIll, . . • . . . . . .  717,085 
Cash I'l'j:!i�tpt', ,J. A. O�wHld . . ............ 717,447 
Casting fini�hl'fl pillions or I!pur wbt"pls, 

r ..... ;r. Cl'f'(,f·liu�."" .. , ... ..... . ... ... . 
C .. II hux, ('nH:lIl�jhh', 'V. 11. )"I'1'1:1180n . • . • • .  
Chain hOlik, Ol'nal1ll'lIt al. .T. H. �t\·ltt ..... . 
Chain IIHlking" 111:]('hilll·. A R �htIllUsh ..... . 
(,hili I" O. L. ()�hmc1Hrf .................. . 
('htlngt'I', J. Th oTnp�on . . . . . . . . . . . . . . . . . . . • . 
('hart, l'l'llllill�, O. I'�. t 'OlW . . . • • • • •  , . ,  • • • . •  
Cheese cutter, E. Nlggli ................. . 

, (ConUnuea on "agt29.) 

71G.870 
717,089 
717,470 
717,462 
717,0211 
717,138 
717,168 717.446 



JANLiHY 10, 1903. Scientific American 

WOOD or METAL 
Wor�ers""""'l!"!!! 

Withont Steam Power should 
i:b�:,':'''�d f���;:. ... · .. Wood ... orldng Machlllery, 8-Lat.b. ... . to. 
SENECA PALLS MFO. CO. 69.::Walnr st.,:;!IIeo:aPaIIs, N.v.:�II�iGl=: 

Wire Cloth, WireLath, 
Electrically -Welded 
Wire Fabrics 

Cigar holder and ash receiver, J. C. D. Ross 717,281 
Clamp applicable as a clothes peg. S. T. 

Ellis ................................. 717.367 
Clay or other insoluble materials, treating, 

M. W. Ph!llips ....................... . 
Clock, electric, M. }'ischer ............... . 
Clothes line holder, A. K. Rosenbeck ..... . 
Clothes pin, A. McKee ................... . 
Clothe. pin. J. W. T!llman ............... . 
Coal, etc., apparatus fOI' handling, J. Camp-

bell ..... ...................... 717.161. 
Coating irregular surfaces, G. D. Coleman .. 
Co..:k, fioat operated, R. ::\1. PauL ........ . 
Coffin lining, metallic, W. W. Grocott ... . 
Coin controlled case for fans, etc., F. A. 

717.118 
716.996 
716.937 
716.924 
716.961 

717.162 
717.495 
717.018 
717.:\91 

Cammann ............................ 716.863 
Coke oven unloading ml'chanism, G. H. 

McCracken ........................... . 
Conveyor, C. J. Alll'n .................... . 
Cooking apparatus, stl'am, H. Sieling ..... . 
Corn gathc>ring and husking machine, A. 

717.440 
717.063 
717.037 

Asper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 717.153 
Corn husking and foddN' shredding machine, 

B. H. Lawtf'r ................ ..... . ... 716,905 
Corn husking and stalk ('utting machine, J. 

Koll!ng. pt al ......................... 717.220 
Corset clasp. E. )1. Brigham ............... 717.333 
Covpr blanks, a S l'mbling dl'vicp for forming 

straws into, ::\1. Van dt'n Heuvel. ...... 717,476 

I g�:�:: c����i��
g
'or (dis�har���'��

r
c: 'j�: 'T'a'y'l�� ���:Z�� 

I Cranf', traveling, J. G. Fairhanks ......... 717,�70 I Curling iron heatpr casp, ::\1. J. ::\laloof .... 716,nHi 
! Current director, J. Rpid, Jr ..... ........ . 717,45l 

and Perforated "'etal of .... 11 : Current protective deviel'. W. A. Ta)'lor .... 717,3IJO 
!�.. Kinds! currrn

ni,
s, 

J.
m��n����b;[(l;:

f��I�l.
i
�� .. �

l
.
t
.
e
.
r
�.
a
.
t
: 717,518 

Manufactured by Currents, transforming a lternating, J. E. 
Woodbridge ............ ..... ........ . 717,488 

CLINTON WIRE CLOTH COM PANY, CLINTON. MASS. Currycomb or card clpan .. r. C. E. Fland .. rs 717,:177 
ROSTOS Nxw YORK CHICAGO SAN FRANCISCO Cushion machine, J. C. Linder ............ 717,1o:� 

Cut out. J. W. Ho\\'�ll .................... 717,201 

FOR LIGHT AND MEDIUM WORK ��fi���
n
g,e��t,:'�f.��

n
�i. ':i.. 1\,\!

Vi
\\;�(;,i:::::: m:��� 

this new Hinch 

'-.B. F. BARNES 
Uprlgl<t Drill is the best tool made. Substantial. w .. ll built. up to date. The drtving power is strong and pusit1ve-the 

!rn-��1R ���� glil�i'ri��
et�a"�i��t�Pe:::i 

.n� matter on request. "'lIlIlij1l--B. F. BARNES COM PANY, Rockford. III. 

Dptector. See Electric dl'cuit ground dptpctol'. 
Dish cloth. chain. C. D. IIunt .............. 717.004 
Display case, folding. C. S. �[()rris ........ 717.433 
Display rack. W. H. Blandin .............. 717.157 
Door for banks, etc., trap, J. "'I'. Castleman 717,164 
Door lock, sliding, F. J. Hanrahan ........ 716,890 
Drawer for blns, J. M.  Wil SOll ............ 717.484 
Drilling device, L. A. Hardisou .......... 717,0!:15 
Dr!lling machi",·. R. W. Frost . ........... 716.884 
Drip pan indicator devicl', F. E. Wipsner .. 717,309 
Dust pan handle attachmput, F. C. Avery 717,315 
Dyeing apparatus, J. O. Oherrnaif'l' .... .... 716,020 ,;:::;;;;;::::;:;:::::::;::::;:::::::::::::===========::;;- : Eccp ntric. adjustable. W. D. Runcllett. .... 717.282 

WE GIVE TIME Egg tpster. J. Carl('ll ............ . ....... 717,:14:) I: JiJleetric hattl'r),. H. Hal,,·,\' ........ 717 .394. 717.39:; 
� tha CYP ERS Elprtric circuit ground dptpctor, F. Con-
INC��.j(i'it!l protduce be:!er re- rad .................................. 716.86� 
suits than any othermachinemac1e. The ' EIl'ctric conduits, making, A. �I. Loug-fOe ... 717 ,OO�) 
ftI�:���e�:7t!��� W8s��;:B���o�? I Elpc;�iC a{U��l:l�t.S.' .. �

i
.S.
t���)�l����, 

.. �' .. �.
r
.
n
.
o
.
l
�: 717,065 

��d �:co..b�o���eJ�11�e�o���� t1��� : Elf'ctric currt>nts, gf'nerating indl'pl'ndent, 
ject. lOcentsforpostage; book free. -.,U,.lI... : E. Arnold pt al ...................... 717,152 

'\ Cyphers Incubator Company. �������� ��;:::;;'P F�)'sf;'m�
pr

:t�t���ti�:' w: 716,953 

Baflalo, N. Y. Chlearo, 111. BOllton, M.... New York,If.l'. 
I Elp{'�ic 

Bin
:'!:i�,l's', '  

.. 'il';';lu't:n'c'�:-���p�!nsating 717,327 

SEBASTIAN-CLARK 
MACHINERY COMPANY 

mpans for, A. G. 1laviR ............... 717,:158 
Elpctric motor ('ontroll('l ', H. R. Stuart. .... 717,051 
Electric o.sclllator, tunPlI, J. R. Stonp ...... 717,512 
Elp,..tric recording instrument, Fish & Cox 717,a 
Electric switch. W. M. Brown............ 717.071 
Electric time switch, W. B. Coulter ........ 716,869 

T 1 D N Elpctrical distribution, J. S. Stonp .. 717,467, 717,515 

00 s, ies and ovelties Elec����l ��stri�u.
tio� .. S:'.

st'·lll· .. � .... P71���b�: 717,464 
Experimental Work on Inventions a. Specialty. Elpctrical switch, H. I,omax, pt a1. . . . . . . • .  717,227 

WE MAKE AUTOMOBILES TO ORDER. �1��;:t
i
�;:YJ.

m
�:
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�ll.�in.���1�.

p
.
t
:":::::iiri.il4il: m:��� 

1606 & 1608 N. Broadway, SI. Louis, Mo. . Elevator cars or lifts. saf .. t,\' hrak" for. 

ARTESI.AN I Ell!p';;;gr�Ph.�I��Z\�� D;l�t:::::::::::::::::: 
I Enginf', T. W. Johnston ................. . 

W�I18,OilandGasWel!sdrtlled Engin�, O. B. Npstius .................... . 

717.2411 
717,OR2 
7IG.9110 
717.1�6 
717.445 I Engine, E. E. Thomas ................... . 

bJ'contracttoanydepthfrom50 Engine and driving g�'ar support for stpam 
to 300J feet. We also msnufac- wagons, P. H. Whit .................... 717.517 
tnreandfurnishe""rytbingre-

I 
Engine attachm .. nt. rotar)·. C. II. Hill. ..... 717.001 

quired to d .. 'UI and complete . Enginps, pI�'ctrical ig-nitpr for gaR, E. J. ear:fe. Porta�l� HorseDPower I Stoddard ............................. 716,466 � 
b�

ounie 
l
�e;mtJii1inr [' Envf'lope, A. A. Rittt'llhomw .. ............. 717,2;9 

w�Yte n:: st':ting ei'actly wt'i.i Escapem('nt motion. W. J. Rhortill ........ 716.948 
is required and send tor illus- Evaporating (Ustillt'r's rpsiduPR, apparatus � r;: 

trated ca.talogue. Address for, J. ::\1. J. Thiprr�r ................ 71 •.. O,A 
EERING AND SUPPLY CO Evaporator. C,)ok & )[aschke ............... 716.!l87 

.·c.;o,:::::::,�·n,:::,: NEW Vox;:&:. U. S. A. • I Explosive. L. )[cDaniPl .................... 717.441 
Extinguishpr, N. Galipf'au ................. 717,186 

The Perfection of Pipe Th d· 
Eye. C. C. Mund .......................... 717,lOn 

rea Ing Fan. ventilating. W. Burrows .............. 717.:13n 
Farp rf'gistp'l. T. S. Hunting-ton ............ 716,897 is admitted to be reached when our 

N o. 9� PIPE THREAD ING 
MACHINE is used. As a band machine it is the 

��l� 19�:gp� ��tt :��e c���
n
!1�a�� tion. One vaiuable feature lB. that it bas no arbitl"8Ty lead screw for deter

mining style or pitch of thread to be 
cutrdI" ���itE£'ta\li}1;e

G. CO. �01 Curtiss St., Toledo, Ohio. 

Howard Two and Four Cycle 
MARINE 

'- """" � , - �� � ""'� � AND 
AUTOMOBILE 

MOTORS 

I Farm gate. E. Bowsh('r .................... 717.330 
F(>pd water hl'atf'r, C. H. Atkins .......... 717,494 
Fence post, C. H. Hut('hing'R .............. 71 £1,898 
Ff'DCe post or tt'lf'graph polf', I. M. "'arnf'r 716,968 
Ff>nder. Sf'P Cal' ft'ndt'l'. 
Fprtilizer spreadpr, .T. R. & C. E. Portpr .. 716,934 

I Fibrous matl�rial, producing moldpd articll's 
from. J. W. Str('hli .................... 717,050 

File bind"r bar. W. H. J(ell .............. 717.412 
File or drawer for card indpxps, P. H. 

Yalvma.n ............................ . 
Filtf'r, J. A. Davidson ................. . 
��ntf'r, oil, Maranville & Wardpn ....... . 
Filtf'ring or cleaning lliant, watl'r, II. C. 

717.490 
716.9Rn 
717.106 

Schlichter ............................ 717.032 
Fire alarm box kpys, kP'eper for, C. E. Gib-

son .................................. . 
Firearm head-rest, Marsland & Gaut ..... . 
Firearm sight. R. H. Smith ............. . 

717,18R 
717,1111 
717.294 

� -���?-.:�!-:---� Fire extinguishing tube, dry compound, A. 
Write for Cat. & T. R. Hopper ..................... . 717.200 

717,449 i 717.17� . 

= - -- - - - - ---- - Granl Ferris Co. I Fire lightpr or like hlocks into solutions. 
Troy N Y I dipping. E. Pollard ................... . 

-------------------'-.- . 
• �:�:s 

s�ie��i t��r���
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;:;ea�·s ��r ����:!�;i·9hi�g·. Oueen Transits and Levels Fish 

W
c·I(':�er

G
���

. ���i�;."j: 'j���b���:::::: 
Fish cleaning (levice, W. H. Jacoby ..... . 

High G rade I nslrumenls wilh Ihe Lalesllm provemenls.  �'ishing float. J. F. Marsters ............. . 
100 pa.ge En- 240pageMath- }'lasher, automatic elpctromagnetic,. P. E. 

716.885 
717.408 
717,206 
717.2:)7 

gin e e r ing I THE QUEEN I ematic .. I Cata-;
. 

Oswald ............................... 717.015 
Catalogue on l o g  ue on ap- Flashing apparatus for use in taking pho-
application. plication. i tographs, J. Schmidt. ................ 716,940 
ENGINEERS' AND DRAFTSMEN'S SUPPLiES.' Flour, making. J. E. Mitchell. ............. 716,9211 

QUEEN & CO Optical and ScientiOe . Fluid meter r ('cording apparatus. G. X . 
• , Instrument Works, I Wittmer .......... 

; 
................... 716.973 

59 Filth Ave., New York. 101 0 Cheslnul SI., Phila.  : �����l�t:.
ta

F�· f: �n��;;���::::::::::::::: m:�g� 
GAS 

·1 Furnace bosh platt', blast, J. C. ::\IcCausland 717,248 

ENG IN E I 
Furn��pstl��r(l �)�l����� .. :��':�

l
:l:
l
�
(
� .. �l�(�l: .. �: 717,:W6 

16N tTERS i Furn
i��'�. 

f°ir. 
gl�l'��Vi��I.�S .. 

f�� .�,.c.
tal 

.. c.
a
.
st� 

Furnacp gratp, spctional, I". I. .TOllt'liL • • • • • •  
I FUrnR('p or ht'arth, II. Sr-hwil'hns ........ . 

, LATEST TYPE. BEST MADE. g:�e '�;'d �;l7.7.1�oi�g:�� ·R."":.' �i�;(�ii;.i(i: : : : 

717.086 
717.503 
717.034 
717.472 
717.105 
717.128 
717.366 

- For Marine, Automobile or Stationary \ Gamc· apparatlU�, Rif'VPl' S �&. Kl'llllh·l· ....... , Englw�'lte ���lbi���'j:��teed. g��('n
arph�����

s
'a�' t��n��l���

s 's't��t�h:'�: 
. (:��� 

The Carl1sle &. Finch Co.. binrd, 1'\ B. Waltt'r� ............... . 
933 E. ClUton Ave.. LlUCUUllltl. un'to Garmpnt Rupportpr, L. '\\ l'rth(>im ........ . 

717.147 
717.305 
717.485 

CD. 
ST LOU/S, MO. 

D. L.HOLDEN 

Garmpnt supportpr, E. Wolfbaupr ......... . 
Garmpnts, t'tc., fastt'nPr for, A. II. Faulk-

npr .................................... 717.371 
Gas burnpr, S. Trauhpl .................. 716,964 
Gas gpnprator, acptrll'nt', .T. n. Fors�·th . .. 716,883 
Gas genl'rator, af't,tyll'rll', A. R Pht'lps,' .Tr. 716,933 
Gas gpnprator, :tc'ptylt'IH', G. F.. La Cl'll.. 717,221 
Gas ignitpr, H. Bt'rgnpr .................. 716,855 
Gas pip(' cut 011' val V". Malott & Tn�gl" . . 716,916 
Gas prodlwer, R. C. ppallod�' ............ 717,266 
Gas rptort charging apparatus, G. A. Bron-

der ........ ' . ......................... . 
Gas saving attarhnwnt, �iE'FlFI & Lang't' .... . 
C1afWlinf' Plig-inp, E. E. Kokt'll ............. . 
Gl1ar, f'h:mg'Pltblt' �pl't'd, n. F' . .Ti'ffs ..... . 
n-t1RI' , trtHlsmisRioll. V IT. LpwiFl . . . • . • • • • • •  
(lpnr. val' iu�h' �P"t'<l, Ollgh & "l'addt,n ..... 

,lll'»I', variabll' �pppd . . r. �L Ou�h ... 716,929, 
Hlnse hy. �trt:-'t( ' hing, aPPlil'atllFl for th" 

717.�34 
717,278 
717.417 
717.409 
717.225 
716,928 
716.930 

S REAL ESTATE TRUST B'LO·G. PHILA ,RA 

REGrAIIi)R ICE MACHINES 
TIlHnn!oc'tm'p of pJatt', F.. Ftllll·('f-mlt .... 717,378 

(!l'lJoilj;j ('nttt�I' and marJ�f'I·. H. L. Nottl'l' .... 717,259 

I Ula�� . f!l'illtl illg, �moothill�. aud polishin� 
apparatus, plate, E. Ra�nall . . . . . • . • •  716,981 

t[ FI�S"'- PAr,l sc EN'lrIC Ar''''[Plr�\j <. PT � 1�90 (Continued on 'Page 80) 

THE MIET7 8< WEISS KEQOSENE 
and GAS ENGINE burns ]{J<:.J{O�.l;NE cht'allt!r and safer than J.r:lsohne. Automatk, simple. relinbl"" No el�ctrk hattery or flame ust!d. Perft!ct regulation. Bt!lted or dirt!ctly coupled to dynmao for electric lightilll? chargIllfi storsg� batteries, pumpmg anti 

u powr: IMfE��l, 
.\��t���D :"rIiEW YORK. 

U. 8. GOVERNMENT. 
III&rb("�t Award, direct coupled ��e�i:t;�dt�r.ar:H��rn�;���� 1 ��: position, 1901. Gold Medal. t:harleston, S. C., Expositioll, 1902. 

Look at the CRA�K SIIA"}'TS. Large In diameter and so strong. All solid steel forged. No chanee for shaft to break or balance wheel to quiver in 
o L DS g::oUr;.e 

ENGINE. 
Safe, sure and economical. Stationary engines 1 to 50 h. p. Portable en-
�!lr�:e �, c:t:Io�;. h. p. 
Olds Motor Works, 

A Universal Rotary 
Pocket Measu re 

It is the only pral'tit:ai all-around measuTt.' ever made. :Measures curves of 1111 kinds as easity &9 straight work. AM �Imvle alii U 

r �Utl�l� a�'d t�!i���!,�!�g�'t i�r;;�l�l:dr�� all w])o know Its merit",. Al'l"uratt!, and anyone can use it. For detailtod dcsc.ip_ 
.... r-v..., �i!���i�>���i�ER :MFG. CO., �t1Dg Pointer to 2.t:ro 96 Lake St., Ch icBgo, Ill. 

MORAN FLEXIBLE JOINT �o-
for Steam, Air or Liquids. ' . .. Made in all sizes to stand any desired IF OT 

0 

pressure. ;-
Moran Flexible SIeam loinl Co .. I n c'd, 

149 3d East st .• LOUISVILLE, Ky. 

THE OSER LATHES « For Turning Axe, Adze. Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife alld Chisel HanrJlrs, 
Whiffletrees, Yokes, Spoke8, Porch 
Spindles, Stair Balusters Table 

� and Cha r Legs and otber irregular 
work. l1r Senator Circular A_ 

The Ober Mfg. Co., 10 Bell SI., Chagrin Falls, 0., U.S.A. 

Y5)-.
. 

or ��t�!�����f�r�cnts 

. 
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attaching papers together. 
. Best & Cheapest. A!l StationtTs. 
. 

CLI PPER lUFG. CO . .  
, New York, 

BRASS OR STEEL. Ii. 8. A. 
For free santples and information write to 'US. 

JU8T PUBLI!;HED 

HARDBNING, 
TBMPBRING, 

ANN BALING 
.... nd 

FORGING OF STEEL 
By 10SEPH V. WOODWORTH 

Author of .. DIES, Their Construction and Use." 

Octavo. 280 pages. 200 lUustrations. Bound in Cloth. 

PRICE, $2_50 
A new work from cover to cover. treating in a clenr, 

;i'��
i
:;'fi�':r�

e
����'it��rW���l�:: ���Je:fi��t�:.i 

'l'empering of steel, makin� it a book of great practical value to metal-working mechanics m general. with . special directions for the successful hardening and tem
pering of all steel tools used in the arts, including milling 
cutters, taps. tnread dies, reamers, both solid and shell, hollow m ilJs, puncbes and die s, and all kinds of sheet 
:��t ��:��:i�g�:'����r ��

a
s��p�r6ri�':sn:�N

t
��

r
lo��ff implements of steel, both large and small. In this work 

the simplest Hnd most satisfactory hardening and tempering processes are given. 
The uses to which the leading brands of steel may be 

adapted ure concisely presented and theIr treatment 
for working under different conditions. explained, also 
��:��rI::in�:�

h
������1���ig�r�rtli�t::�%;::'h�i:;6e�! 

of Hkinks," "ways." and "practical points" ure embodied, makinl; tlle' vol ume a text book on tbe treat
ment of steel as modern demands necessitate. 

A chapteJ devoted LO tbe different processee of Case .. 

::�:'i�i��ei�!l���i�:1:f��a�h��:.�
a
18�';:if;: 

Tool� of various kinns. The illustrations show the 
�u�����!C wt�\�hmc�T:t���ti'.;d;:,t�h�e!tl��n�::;tht;;fe�a�f.�� factory result,� in this highly important branch of mod
ern tool-makinp:. 

Send for descriptive circular. 
MUNN & CO., 361 Broadway, New York 

Turning a New Leaf 
A new epoch in the making of Encyclop<edias for English readers is inaugurated by 

II} Volumes I � N_ 115,000 Pagesl 
INIIIRIIIIMIL 

.� 
EDITORS 

Daniel Coit Gilman, LL.D. President of Johns Hopkins University (1876-
1902), President of Carnegie Institution. 

Harry Thur.!Oton Peck, Ph_Do, L. H. D., Professor of Columbia University. 

Frank Moore Colby, ii. A., Late Professor in New York University. 
(ASSisted by Nearly 200 Eminent Editors and Contributors) 

New in Its Methods 
. \\:' e of today demand quick and direct answers to our questions. This is at-

tamed m the NE\V INTERNATIONAL by the alphabetical arrangement of 
subjects (instead of topical grouping) and by the abundant cross-references. 

New in Its Facts 
. <\11 the newly d.iscovered fact.s and principles in the realm of Science, Inven-

hon. Discovery-are 1l1corporated 1� the NEW INTERNATIONAL, bringing it 
thoroughly up-to-�ate. The populatIOns and other statistics of cities and countries 
are the latest offiCial cen�us-fi

.gure� ?f the ;�rious Governments. In Electricity, 
the theory of Electro�yhc DI�s0C:latlOn, \\.lreless Telegraphy) Transmission of 
Power and other prachcal applIcahons are fully treated. 

Over 7000 New Illustrations 
Pictures speak a universal tongue and render concrete the ideas under

lying verbal descriptions. THE NEW INTERNATIONAL includes thous
ands of cuts in the text and hundreds of full-page plates in black and 
white and in colors, excelling any other English work. 

The Only New Encyclopaedia Issued in the Last Ten Years 
65,000 Titles, 100,000 Subjects. 

SEND FOR SAMPLE PAGES-FREE 

Showing type, methods of treatment of the subjects, 
specimen plates of maps, colored and plain illustra
tions, names of contributors and information regard
ing a 

Special Discount to Those Readers 
Subscribing Now 

and our Little-at-a-Time Payment Plan 

DODD, MEAD & CO., 
372 FIFTH A VENUE 

NEW YORK 

containing descriptions, 
sample pa;les, colored 11-lust rations and maps and information regarding dis

count ano little-payruent plan 
for �CIENTn'IC AMERICAN 

readers. 

© 1903 SCIENTIFIC AMERICAN. INC. 
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CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 

plate clear 
quick 

printing 
Negatives 

can be 
secured 

Glass, lear for annealing plate, J. W. 
Cruikshank . . . . . . . . . . . . . . . . . . . . . . . . • • •  'l11,17� 

Glasses, tumblers, etc., device for rinsing 
and washing, E. Witte . . . . . . . . . . . . . . . 717,061 

Golf hall, L. M. Selzer . . . . . . . . . . . . . . . . . . . 716,945 
Governor for explosive engines, H. H. & 

C. B. Segner . . . . . . . . . . . . . . . . . . . . . . . . 717,508 
Governor, pressure, A. Roesch . • . . • • • • • • • . .  717,122 
iJrass edge trimmer and sod cutter, C. A. 

Sager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,030 
Gun, 'Volferspel'ger & Moran . • • • • • • • • • • • • •  717,486 
GUll carriaoge, De Nordenfelt & Ternstrom. 717,258 
Guns to carriage axles, means for securing 

the pivots of, G. Ehrhardt . . . . . . . . . . . .  717,364 
Hackling machine, J. P. & N. Fraser . . . . . .  · 717,380 
Hair retainer, M. A. Gouy . . . • . . . • . . . •  � . . •  717,499 
Hammer, tilt, B. C., A. M. & J. M. Schro-

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,289 
Hammock, O. Potter . . . . . . . . . . . . . . . . . . . . . . . 717,119 
Handle fastening, I. Nellenhogen . . . • • . . . • •  717,024 
Hanger. See Joist hanger. 
Harrow tooth and means for 8upporting 

same, J. Macphail . . . . . . . . . . . . . . . . . . . .  716,912 
Harvester, bean, D. J. & J. C. Morrow . • . . .  717,435 
Harvesting machine conveyor slat, J. w. 

These plates Hear�/�de
t�fi;�g ' i�;�r" h�;'dl� ' 'idr; . 1:' 'M;'�: 717,267 

are phail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,913 
especially Headlight for street cars, etc., adjustahle, 

adapted f01 Hea8;'g �ppa�����
a
g: ' M: 'K�;';p: : : : : : : : : : :  

Tourists Heating apparatus, A. M. Roemer . . .. . . .  . 

using 
Hand

Cameras 

G. CRAMER DRY PLATE CO. 
Offices in 

ST. LOVIS, MO. 

New York : 3 2 ' East 10th Street 

Chlcaao : 1211 Masonic Temple 

San Francisco : 819 Market Street 

Hoist, E. Y. �loore . . . . . . . . . . . . . . . . . . . . . . .  . 
Hoisting aIJparatus, C. L. Kennicott .  . . •  
Hoisting apparatus, Johnson & Scarborough. 
Horses from vehiclps, device -for clearing, 

L. L. & J. W. Fox . . . . . . . . . . . . . . . . . .  717,379 
Horsesho{", '1.'. F. Judge . . . . . . . . . . . . . . . . . . . •  716,001 
Hose, etc., supporter for, M. Stern . . . . . •  717,045 
Hot air furnact', F. I. Jones . . . . . . . . . . . . . •  717,502 
Index, H. J. Van Gelder . . . . . . . . . . . . . .  717,145 
Induction coil or like instrument, O. H. 

Huehel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Inflatable devices, closure for, W. F. Lott . .  
Inhaler, S. A .  :Morse ............ . . . . . . .  . 
Insulator for high potential lines, C. E. 

Barry . . . . . . . . . . . . . . . . . . . . . . . . • . • . • • . .  
Insulator, section, J. M. Andersen . . . . . . • .  
Insulator, third rail, E. Gonzenbach .. . • . . . •  
Internal combustion engine or motor, C. E. 

Henriod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,000 PUBLIC SALE OF 
Woolen and Worsted Jar cap or cover, D. B. Smith . . . . . . . . . . . . . . 716,951 rIills Jar cover fastening, J. S. Giles . . . . . . . . . . . .  717,388 

Jars, etc., cover or stopper tor preserve, 
Witb Machinery and Valuable Water Power, 
at TRENTON, N.J., on Wednesday, January 28, 1903, at 11 A. M. For inspection, descript
ive catalogue, maps or particulars respecting 
tbe manner in wbich tbe property will be 
olfered, apply to 

J. M. Cairns . . . . . . . . . . . . . . . . . . . . . . . . . 717,073 
Joist hanger, H. W. Avery . . . . . . . . . . . . . 717,316 
Journal box, F. W. Sherman . . . . . . . • . . • •  717,127 
Journal hox, S. & S. J. Reynolds.. . . . . . .  717,4;)2 
Kettle or pot scraper, A. M. Schiele . . . . . .  717,436 
Key remover, H. M. McCall . . . . . . . . . . . . . . .  717,438 
Lacing hook, covered, Look & Estabrook . .  717,505 
Lamp carbon holder, electric, P. F. Maines 717,233 

Execntors S. K. Wil son Estate, Trenton, N. J. Lamp, electriC, M. W. Hanks . . . . . . . . . . . . . .  716,889 ----------. Lamp, electriC, A. J. Wurts . . . . . . . . . . . . . . .  716,974 
Automobl'le Engl'ne lor Lamp, electric arc, H. Cuenod . . . . . . . . . •  717,497 

. . Business Lamp, gas incandescent, D. S. Williams, 
Aiter careful te.ting we olfer to tbe 717,482, 717,483 
public, witb confldence, the Lamp glower, electriC, Potter & Nernst . . . .  717,022 
i5ikeBns�n�f �yOI��eO�:rde r\�n�3� Lamps or motors, electric current controller 

for incandescent, H. A. Strauss . • . • • • • •  717,468 in. x 4 in. stroke. Hehzht of �n
�
ine I Lantern, Menzie & Rogers . . . . . . . . . • • • . • • •  717,012 

Insurante 
Company. 

Hartford.tonn. 

The " Wolverine " Three 
Cylinder Gasoline Ma
rine Engine. The only reversing and selfsta.rting gasolint engine on the market. Lightest engine fo the power built. Pra.ctically no vibration. AbSOlutely safl:. Single, double and triple marine and sta.tionary motors from � to 30 H. P. 
WOLVERINE 

MOTOR WORKS. 
Grand Rapids. Mich. 

How Pennies Count 
Accident Insurance 

About four cents a day, what you spend for news
papers) will procure you, if a preferred risk, an 
accident policy paying $3,000 for accidental death 
or loss of both eyes or limbs ; and proportionate 
amounts for loss of one eye or limb ; $15 a week for 
total disability ; $6 a week for partial disability ; and 
double the above anlounts for injuries received in 
certain specified accidents, etc., etc. 

Life Insurance 

Fifteen and one-half cents a day will 
life insurance policy at age 3S for $2,500. 

Twelve cents a day will purchase a twenty·year 
endowment policy at age 32, paying <you $1,000 cash 
a t the end of twenty years if Ii vinl!', and insuring 
you for $1,000 for the twenty years' time 

Life and Accident Com bined 
Nineteen and one-half cents a day purchases $3,000 

accideut insurance and at age 35, $2,500 ordinary life 
insurance. 

VVho Says Insurance 
Costs a Good 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A valuabJe and interesting paper ill wbicb the subject is ezbaustively treated from tbe followlnll standpoints: 1. Tbe use of tbe cycle by persons in healtb. 2. Tbe use of �;;i���':Sl g�:���g,:��

e
�·0.(1fm:i�edJ::c�m

N
c�W� To he had at tbis office and from all newsdealers. 

Take No Chances 
It is easy to he poisoned witb 

impure drinking water. Dis
ease germs lurk in every drop. 
A void danger by using � iHis. Br

s
;.�� i:Jiaf1":';.�tn:�g 1'ii I Lantern, J. T. Casey . . . . . . . . . . . . . . . . • • . . •  717,346 
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717 501 ��::�::ti!��s�r;: �h� 8 f mac lnery s ."e . r an ' . . . . . . . . . . . . . . . . . . . . . . . • . . . • •  
717

'
342 nr..ils in ptrfect concH. The Berkefeld Filter 

boiler pumps connected from cross "Last, shoe, Caldwell & DamOll . . . . .. . . ... . .  , . I bead. Plain "ide valves. We also Lawn sprinkler, J. Smith . . . . . . . . . . . . . . . . . . 717,042 :���� :o���!n���a:� wbicb is made on true sCientiflc princi
ples and insures perfectly pure water. 
Easy to clean and care for. One �allon 
of pure water in four minutes. 

build running gea.rs and make parts. Leath er stretching device, J. Schneider • •  717,288 or child. Silver steel, 
SHAKFFER, BUNCE & CO • ..! • l .. ockport N. Y. Lightlling arrester, H. R. Sargent .  . . . . . . • • •  717,285 Dickel-{llated. Sent Successors to SHAEFFER, iSt:NCE &: MARVIN. Limekiln, S. W. Shoop . . . . . . . . . . . . . • . . . • . .  717,459 post paldoll recei�t of 

I Linotype machines, matrix distributing me- ��I�/�J�;rit 25c Cb¢ Cy"¢writ¢r €xcbang¢ · LiqU!�a
���,. ��

, 
s?'T:�m�����:��: : : : : : : : : :  m:��g KLIP'KLIP CO . • 663 So. Clinton St. , Rochester, N.  Y ,  t' . LiqUId pUrIfier, E. Gathmann . . . . . . • . • • • • .  717,385 ___________________________________________ _ 

Berkefeld Filter Co., .. Cedar St., New York 

1� Barclay St NEW YORK Liquid raising apparatus, A. Scholl .  . . . . . . .  716,941 
'. : Liquid raising app aratus, V. Schwaninger . •  716,942 124 La Salle St., C H I CAGO : Loom warp stop motion, E. S. Stimpson . . 717,132 

38 Bromfield St. , BOS TON Magnetic and mecbanical brake, combined, 
J. F. McElroy . . . . . . . . . . . . . . . . . . . . . . . . 717,443 817 Wyandoite St., Magnetotherapeutic apparatus, J. Burry . . • •  717,072 

KANSAS C I TY , MO.  �:��a�:c����r�:�, :a'r, �i. l>:ll
':"t�hi���: : m;:�i 

209 North 9t h St.. Mattress stuffing machine, Allender & 
ST. LOUIS, MO. Mea���k��r b�iid�I:S:' ;"�gie: "F." i'-oi!: : : : : :  m:�gi 536 California 51., Measuring and drafting device, garment, 

SAN FRANCISCO, CAL. C. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,284 
We will save you from 10 

Measuring instrument, electrical, E. Weston 716,971 
to � on Typewriters of an makes. Send for Catalogue Mea

���\�� 
t
��rr���
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r: 717,496 

i Measuring the energy of three phase alter-
RUBBER STAMP MAKING. - T H I S  I nating current circuits, means for, F. 
article descrihes a simple method of making ruhber Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,867 
stamps with inexpensive apparatus. A thorouJZ:b IY Meat tendt!fer and seasoner, C. G. Childers. 717,077 
practical article written by an amateur who bas had ex_ Metal and making metallic hydroxids, re-
uerience in rubber stamp making. One illustration. ducillg, H. K Blackmore . . . . . . . . . . . . . .  717,328 
Contained in SUPPL�MENT 1 I 1 0. Price 10 cents. �'or 1'.fC"tal rod Ol' oar conveyor, J. R. George . . 716,99U 
sale by Munn & Co. and all newsdealers. Metering, IDultiratt-', E. Oxley . . . . . . . . . . . .  717,2G2 

WORK SHOPS ! Mop head and wringer, G. G. Glenn. / . . . .  717,091 
I Motor speed limiting device, series, L. A. 
I Tirrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
MutH{"r, C. E. Christman .. .. .. ... . .... . .  . 

uf Wood and Metal Workers. with- Music rack or stand, E. B. Straight . . . . . •  
Qut steam power, equipped with Musical instrument actio 11, stringed, H. 

717,303 
717,07� 
717,1:J:J 

B A R N  E S '  FOOT POW E R  Mtl S��
e
l
e
���i�m;';lt: '���h�'�i��i: 'E: ·s.' \,rot�y m;U3 

M A C H I  N E R Y  _ Nasal irrigator, C. H. Pattison . . . . . . . . . . . .  716,931 
allow lower bids on jobs, and Jl'ive Nipper, hoof, J. EmanueL . . . . . . . . . . . . . . . . .  717,179 
greater protlt on tbe work. Machmes Nut and bolt thrpading maehine, l'. P. 
sent on trial if de.ir�d. Catalog ]<'r". BUl'llett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,337 

W. F 6. JOHN BARNES CO. Nut, lock, A. C. !·'oot . . . . . . . . . . . . . . . . . . . .  716,998 
Establish�d 181'1. Nut lOCk, W. F. Collins . . . . . . . . . . . . . . . .  716,986 

1 9 99 R S � I Nut lock, J. Walsh, Jr . . . • . . . • • • . . . . . . . .  717,058 
____ U_B_Y __ T_._, __ n_O_C_K_F_O_R_D_,_L_L_. ___ __ _  �. __ Nut lock, W. E. Ball . . . . . . . . . . . . . . . . . . . . . .  717,321 � S '  b P Be .... t 

� ,;< qua s ay Hens 
!- Easier, need attention only part of I time, brin� big price�. Haised in one 

� � ��:rs, ��
t
r��e��

ve
s:�� I:�rU1WRi� 

BOOK LET .. nd learn tbis immensely 
ruh home industry. 

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

Nut lock, Z. Fret. . . . . . . . . . . . . . . . . . . . . . . . . .  717,382 
Nut lock, J. E. Montgomery . . . . . . . . . . . . . . 717,431 
Nut locking devicp, srl'Pw, A. Budde . . . . . .  716,860 
Nut wrench, A. S. Gray . . . . . . . . . . . . . . . .  " .  717,390 
Otfice Indlcator, W. H. Mercer .. . . . . . . . . . .  717,241 
Oil tor calming waves, means for convey-

ing, C. L. Hillman . . . . . . . . . . . . . . . . . . . .  717,196 
Olive crusher and pitter, Morris & Smith . .  717,245 
Ordnance disahling lock, C. A. Seoane . • . . .  716,946 
Organic peroxid, R. H. Page . . . . . . . . . . . . . .  717,016 
Oven door, baker's, T. Kleinhans . . . . . . . . . .  711,217 

Apple Economical Oas Engine Igniters Overalls, L. A. GuitPrman . . . . . . . . . . . . . . . . 717,392 
A1"� posith'ely the b,lIt Oxidizing furnace, J. E. Greenawalt . . . . . . .  717,093 
built for Statlona'y, Packing, metallic rod, Lochridge & Farris . .  717,008 Automobile anti Marne Paper bag machine, W. Brown . . . . . . . . . . . .  716,859 Gas Engines,t'ither tol cl;l Paper basket, J. F. Donley . . . . . . . . . . . . . . . .  717,362 
�rpj�:�h:�:;�e:i�t.tt Paper fixture, toilet, W. M. Davis . . . . . . 717,174 
r!an�f:�lu�� O�l!�;�I�g Pap

e;au�����
r 

.��� . .  ���
t
.
e
.
r
: .. ��

i
��>�

, 
.. ���� . .  � 716,938 

G�:'l!rnors, Colis, Plu, s: Pap{'r machine drier spring roll, B. J. I!tc. Write for print d Reardon . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 717,274 UUlttt'r. The Dllytl D Paper, etc., roller for, J. "T. Phuil . . . . . .. . .  717,117 :i!�:�:;� N���l����.h .7-t. Clair �t., Da)'tull, Uhio, U. 8. A. Paths, tool for smouthing gravel, G. J. 
717,003 New YOI k stock carried by ChaM. Eo i\ohUer, 91 Reade Street, N. Y.; Hoskins ................ '. ' . . . . . . . . . . .  . 

Phlladdphia. Office The Bourse ; Cbicago Office 19.21 La Salle Street. Patterns in exact relative pO S Ition on draw 
St. Louis stock ca;ried by A. L. Dvke, Linmar Buildinlr. Boston Stock , plates or upon the tab Ips of molding 
carried by Electric Gas Lighting Co., 1!t5 Devonshire Street, Boston, Mass. i machines, applying, S. H. StupakotT . .  716,957 
Po�n��i�(:�a:�f.anH�rtIf��dle:�k·'c�i�trb�el���t �iSr�;;!iC�.:1Iea� : patt�����k�n:

er
.
t
��� . .  �� . ��i.t��.
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, . .  � .. . . �: 716,958 ford, Crmn. Pen with fillf'r rurried in the holder, fount-
ain, E. O . . Lytp . . . . . . . . . . . . . . . . . . . . . .  717,42fi 

Pencil hox, Long'puC"ck{'r & Hartzler . . . . . .  716,909 
Pencil hold"r, E. E. Long . . . . . . . . . . . . . . . . . .  717,228 

ABSOLUTE RANGE PERFECTION Sold for Cash or on Monthl] Paym�nt�, 
Money Refunded alter 6 Mos.' Trial If 

Clapp's Ideal Steel Range 

�:�� ���:��c:��:
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p
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hnd otber �tee) Range materials are ctJeapest ber£>. Freights are low and Labor is 
tbe best Large complete fac:,ory with tbe best facilities, run by men who have 
bad 20 years' experience, insures you �ettinJl' the " top notcb " in a Steel Ran�e at 
a positive saving of $10 to $20. Freigbt paid east of tbe Mississippi and nortb of 

; the Tennessee. Equalized beyond. . 
SENT FREE. My complete catalOgue of all 'izes and .tyles 
with or witbout reserVOIr, for city. town or country use. witb 

�g�
k
sg���8��: ;�:tt��y����;d
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teel Ra�e, whicb 

Chester 0 Clapp Pract i cal Stove and Ra nge Man. 
• ' 688 Summit 51., TO I,.EDO, OHIO. � POTTER'S . .  SPRING " BRAKE BlorKS.  Adapts the who Ie length of sboe to wbeel 

�_ . under all circumstances. Dops not squeak. rattle, jump. or freeze up. Will hold ruhher � wear shoe, without holt, or screws. Rpecial 
Concave Shoes for Rubber 'l'ire. IUorgali 
Potter, Fisbkill-on-Hudson, N. Y.,  U. S. A 

STEEL BOLLS 
for flattening wire for all purposes 

SAV E Y O U R  F U EL You will 1illd our GASOLINE 
]( ol",tlnK' }:IIK'I neM a grt'a.t sa.ving OYt'r steam a.nd a. perff'd e{"onolI\kal boon wher\� wood, I'oal or water 

or Send 1m' Catalogue. 
BLAKE & JOHNSON, 

P O. Box 7, WATERBURY, CONN. 
��.'h' and .������������������Q. h •• i,t f",,,, �"'.'" O I L--S M E L  T E R --M I N ES �> for J , I I  ';0 ... ,te. m Dlvldend.Paylng Mining, 011 .... nd i 
:�': 'I�,.' . m Smelter Stocks. Listed .... nd . 
sIze of enl!'ine wanted. ' "- . • Unlisted, our Specialty. 
\V,b,d'., & G",olin, Engine Co., P. O. Box lll4-a, K ... " City, Mo. m DOUGLAS, LACEY &: CO . .  IT WILL PAY YO U TO KNOW US.  � Bankers & Brokers, Fiscal Aarents, I 

We huild patterns for all kinds of macbin- � Members N. Y. Consolidated Stock Excbange. I 
�� &��e �.;��;;��� :\t�"ea�t�!�h';:';�'i; m 66 B R OADWAY & 17 NEW ST .• NEW YORK. � 
for tbe accurate sbapin� and spacing of the

:
. Booklets giving our 8lH'cessfui plan for realizing the Jsrge 'Sf 

teeth of all kinds of liZ'ear- rack and ratcbet Intere"t Bnd vro:Ob, of legitimate milling, oil and " 
patterns. Superior to band work and mucb . smelter investments, sub. bla.nks, full particulars, etc., .. ent • 
cheaper. Hooklet tree. IL. free on application. g; BU FFALO GEAR & PATTERN WORKS, Buffalo, N. Y. -"'EiEiEieE:€EEeE:eE:�«EE��E' 

1' 902 EDITI O N  

JI!LCht WOrld'S 'fighting ShiPS 
By F RED T. JANE, Author of the Naval W .... r Game (Krlegsplel). 

394 

OBLONG 

Used as a text-boOk in European navies. Tbe only 
ahsolutely correct and complete work of the kind puhlished. 

PAGES. 
QUARTO. 

OVER 
CLOTH. 

3,000 ILLUSTRATIONS. 
PRICE, $5.00, POST FREE. The 

WOOD. 
Perf-Ffe

a�·�t�n 
ma
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c
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h.i�.
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.
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, 
..  ������' . .  �: . �: 716,895 CONTAINS :-A photograph of every warsbip in tbe worldi also a silbouette and a gun and armor dia-Permutation lock, D. Churchill . . . . . . . . . . . .  717,350 lll'am of eacb vessel. 

A high·class 
s e l f ·  r e g u l a 
ting incubator 
on asmallscalB. &;iiiiiii';:::::::::: 
Fifty egg capa
c i t y. H e a t ,  
moisture and ventilation 
and perfectly controlled. Price only 

. Sendfortbe Woode" He" Book ; 
Bdfree, together with a book containing 14 
colored views and telling all about the 
EXCELSIOR INCU BATOR. it you 
namBthis paper. 

OEO. H. STAHL, Quincy, illinois. 

Photographic developing apparatus, A. Pol- CONTAINS .-Tbe lengtb, hearn, draught, borse power, speed. coal supply, nnmber and size of gnns, 
Phot�:rapi.·i�· '��g�ti;��: ' �pp�'r�t��' 'f�� ' d;': 717,021 tbickness and disposition of armor of every warsbi� in tbe world. 

veloping, wasbing, and fixing, S. G. CONTAINS .-Tables of tbe size, weigbt, velocity, energy, penetraWm, etc . .  of every gun of every navy Livett . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . 717,104 in tbe world. Photogmphic plate hoMp ... n. W. Arkland 717,313 
Photographic plat .. hoMpr kit. A. Gaffney . . 717,384 CONTAINS .-A series of cbapters hy noted Admirals, Naval Constructors and otber exr,erts of variOUS Phot

;;�:s���
c 

m�
l
]�li�:ctl��� �� 7' s�n 

E����I!�� 717,::J69 navies, on v1t(l.l questions of tbe day in naval construction, tactic� and s rate�y. 
Photographing, J. Schmidt . . . . . . . . . . . . . . . .  716,9�9 CONTAINS .-A comparative tahle (hy tl1e author) of tbe strengtb of Ule navies of tbe world-the most PhlJlos, repetition action for, L. (,harpiat .. 717,349 scientiflc attempt yet made to classify tbe world's warsbips and navies as to actual fJQ'bt-Piling and wall structure, metal sheet, N. ing strengtb. 

S. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,135 
Pin, E. N. Gaillard . . . . . . . . . . . . . . . . . . . . . . .  717,185 IT SHOULD BE NOTED tbat tbis work is from tbe 

x
en of a naval critic and expert

l;. 
wbose reputd-

Piperidin salt and making same, W. B. 
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��;'n:Jtlo�,"j: ' W: · J;'�t��: : : : : : : : : : 717,098 find a place In every lihrary. 

Planter and fertilizer dlstrlhuter, seed, O. -------------
Tipton . . ·iC���d����;�ii . . . . . .  717.473 . MUNN & CO •• Publishers, 361 Broadway, New York. 
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Platen pr{'Ss inking mechanism, J. Thompson 717,143 
Platform carrier, S. B. Pt'l'k . . . . . . • • . • • • . •  716,932 
Playing ball, E. Kemp.ball . . . . , . • • . • • • • • .  717,413 
Plow, E. T. Robinson . . . • . . • • • • • • • • • • • • • • •  7·17,453 
Plow, ditching, P. Dooling • • • • • • • • • • • • • • . • •  716,992 
Plow, gang disk, E. Manes • • • • • • • • • • • • • • • .  717,010 
Plow, multiple or gang, N. Sanders • • • • • • • •  717,455 
Plow, rotary, J. Scott . • • • • • • • . . • • • • • • • • • •  716,94:l 
Plow, sidehill gang, L. G. Fairbank . • • • • • 717,087 
PO)t', metallic, F. Reissner . • . • • • . • . . . • • • . •  717,276 
POW!'I' transmitting mechanism, friction, G. 

W. �:!arble . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,235 
Printing machine chase securing device, J. 

Tbomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,141 
Printing or like machines, apparatu8 for 

feeding separate sheets of paper in, M. 
T. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,983 

Printing press inking apparatus, changer 
for, J. Tbomson . . . . . . . . . . . . . . . . . . . . . .  717,139 

Printing press inking apparatus, changer 
for, C. B. Mellen . . . . . . . . . . . . . . . . . . . . . 717,239 

Printing press inking apparatus, platen, J. 
Tbomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,516 

Printing press, platen, J. Thomson 717,140, 717,142 
Printing press sheet straightener, F. S. 

Matb ews . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,427 
Propelling mechanism for dredges, etc., A. 

N. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,354 
Protective apparatus, W. Kalsllng . . . . . . . .  717,212 
Pulleys, wheels, etc., device for adjustably 

uniting the rims and spokes of, B. Ded-
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,872 

Pump, W. S. McRoberts . . . . . . . . . . . . . . . . . . 717,252 
Pump, centrifugal, E. G. Harris . • • • • • • . • •  717,096 
Pump governor, L. B. Fulton . • . • . • . • . • . . . •  717,383 
Punching machine, metal strip, J. S. Stokes 717,049 
Rack. See Display rack. 
Rack teeth, machine for cutting, W. L. 

Cb eney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,167 
Racket or battledore, H. Smltb . . . . . . . . . . .  717,041 
Racking off apparatus, beer, H. Torchiani.. 716,962 
Radiator, A. E. Laycock . . . . . . . . . . . • • • • . . . •  716,906 
Radiator, electric, J. F. McElroy . . . . . . . . 717,442 
Railings, tool for fixing iron, F. G. Olden-

burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,261 
Rail joint, H. B. Nlcbols . • . • . • . • . . . . . . • . •  717,025 
Rail joint and fastening, T. F. Davies . • • • •  717,357 
Rails onto their bases, etc., appliance for 

fixing the upper or wearing portions of 
compound tramway, W. L. Le Maitre, 
et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,224 

Scientific American 
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The latest and greatest 
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Dueber-Hampden 
Watch 

"Accurate-to-the-Second. ,t 

No Exposed Winding Wheels. Sold In Cases only. 
We make the cases and movements, and guar
antee them both. Your dealercansupplyyou. 
Write us for "Guide to Watch Buyers," /re�. 

DUEBE�.HAMPDEN WATCH WORKS, 
66 South Street, 'anton, Ohio. 

Ouality-Simplicity-Practicability 

The World' s Regulator 
Nearly ten million Elgin watches 
act as one great pendulum in regu
lating the hours of business, travel 
and pleasure the world over. Every 

ELGIN 
Watch 

is made of the finest materials by 
the most skilled hands. 

Always look for the watch word 
HElgIn," engraved on the works 
of the world's best watches.Send 
for free booklet about watches. 
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are 
the BEST. 

Railway contact box, electric, W. M. Br,own 717,070 
Railway, electric, E. W. Farnham . . . . . . . • 716,995 
Railway fishplate and noise reducing device, 

717,088 Tbese are the three Important pOints studied In the H. G. Farr .. ........................ . .  
Railway fog signaling apparatus, J. H. 

Pleasance . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  717,02() manufacture of tbe widelY celebrated 
Railway rail brace, W. E. Ball ......... . .  717,320 

717,075 
717,406 

Railway signal and alarm, A. E. Caughey . •  
Railway S ignal, electric, S. W. Huff . . . . . •  
Railway Signal, locomotive cab electric, 

Cutten & Fraser . . . . . . . . . . . . . . . . . . . . . .  716,871 
Railway swltcb, S. Flerbaugb . . . . . . . . . . . 717,375 
Railway switch, Hoover & Workman • • • • • •  717,403 
Railway tie, G. W. Scb ellenbacb . . . . . . . . 717,287 
Railways, apparatus for al ' omatically 

block Signaling on, F. B. Bebr . . . . . . . .  717,325 
Range finder, A. A. Adams . . . . . . . . . . . . . . .  717,062 
Range bot water attacbment, S. R. Stine. 717,047 
Refiector, H. C. Hawks . . . . . . . . . . . . . . . . . .  716,891 
Regenerative furnace, J. A. Drake . . . . . . . .  717,177 
Rein support, W. S. NeaL . . . . . . . . . . . . . . . 716.925 
Retort furnace, rotating and discharging, 

I. L. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . 717,332 
Reversing mechanism, Tuck & Wassmann . •  717,057 
Revolvers, rear sight for, D. B. Wesson 717,478 
Rheostat or electric heater, G. P. Wisdom . .  717,310 
RltI�, A. Alfson . . . . . . . . . . . . . . . . . . . . . . . . . . 716,976 
River banks, protecting, A. F. Smiser • • • •  717,039 
Rock drill, J. H. Redfield . • . . . . . . . . • • • •  717,027 
Rock drill attacbment. J. H. Redfield . . . .  717,028 
Rocking chair, P. Fitzsimmons . . . • • • .• • • •  716,879 
Rolling stock, monorail . J. A. Burns . . . . . . 717,338 
Roost, poultry, J. M. Reid . . . . . . . . . • . • . . • .  717,120 
Rope tip, H. S. Durand . . . . . . . . . . . . . . . . . .  716,877 
Rotary engine, E. H. Werner . . . • . . . . . . . .  716,970 
Rotary engine, J. Putman . . . . . . . . . . . . . . . . .  717,023 
Rotary engine, F. Gouger . . . . . . . . . . . . . . . . . . 717,190 
Rotary engine, G. W. Soule . . . . . . . . . . . . . . .  717,461 
Rotary engiLe, compound, M. E. Knight .  . . .  716,90:3 
Rotl;lry engine or pump, W. A. Morgan . . . .  717,244 
Rug loading and stiffening device, F. E. 

Klndgen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,213 
Sad Iron, J. F. Klngwlll . . . . . . . . . . . . . . . . . . 717,007 
Saddle and saddle attacbment, riding, R. 

E. Wb ltman . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,307 
Safp, C. A. Barber . . . . . . . . . . . . . . . . . . . . . .  716,853 
Safety pin, J. Hancock . . . . . . . . . . . . . . . . . . . .  716,888 
Salt's recording system, M. A. Stone • • • • . •  716,956 
Sap bucket cover, Ii'. W. Gunn . • • • • • • • • • . •  716,887 
.sap bucket cover, M. V. B. Ives • • • • . . . . . . 717,005 
�asb loCk, H. J. Lomb . . . . . . . . . . . . . . . . . . . . 717,42� 
Sausage mills, etc., base for, C. W. Liebicb 717,226 
Saw, crosscut, C. W. Eccleston . • • • • . . • • •  717,363 
Saw tootb bolder, H. A. Tracy . . . • . . . • . . . •  716,96H 
Scaffold and fire escape, combined window', 

H. R. Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  717,352 
Scalp, automatic grain, A. P. MacDonald . .  717,426 
Scale garment, J. Nelson . . . . . . . . . . . . . . . . . .  717,253 
Scraper, gt:ound, P. E. )lonnerat . . . • . . . . . .  717,013 
Scraper holder, cabinet, S. Dean . . . . . . . . . . 717,49S 
Screw shaving machine, 'V. L. Cheney . . . .  717,166 
St"condary battery, W. Morrison . . . . 717,107, 717,108 
Secondary battery, I. Kitspp . . . . . . • . . • • . . .  717,416 
Seeding macblne, C. D. Poulllp............ 717,268 
Seeding machine furrow opener, E. Base-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  717,]55 
Self acting brak�, Flscber & Scbnelder . . . . 717,182 
Sbaft, tlexlbl�, H. W. A. Fette . . . . . . . . . .  717,090 
Sbampoolng bood, W. J. H. Walters . . . . . . . . 717.148 
Sheathing, metallic surface, G. D. Coleman 717,080 
Shef't metal brushing machin{', C. G. Wem-

linger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,150 
Sbelf support, book, J. R. BakN . . . • . . . . . .  716,852 
Shingle machine, band saw, H. A. Park . . . .  717,116 
Ships at sea, means for coaling, A. C. Cun-

nlngbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,356 
Sb lrrlng band, skirt, F. E. Busb . . . . . . . . . . .  717,159 
Sb lrt, B. Llcbtlg . . . . . . . . . . . . . . . . . . . . . . . . . .  717,102 
Sboe vamp stay, J. H. Cbarmbury . . . . . . . .  717,348 
Shoemaker's jack, 1. Holzmark . . . . . . . . . . 716,896 
Signal. See Railway signal. 
Signal gong, electric, H. C. Thomson . • • . .  717,137 
Signaling system, electrical, A. C. & A. C. 

McKnlgbt, Jr  . . . . . . . . . . . . . . . . . . . . . . . . . 717,112 
Skirt drier, E. P. McCloskey . . . . . . . . . . . . . .  717,439 
Slicers, G. L. Leachman . . . • • • • • • • • • • • • • • •  717,223 
Sluice or runway, G. Telford .. . . . . . . . . . . . . .  717,301 
Snow plow, J. W. Russell . . . . . . . . . . . . . . . . . . 717,283 
Soap cake, N. J. N ilsson . . . . . . . . . . . . . . . . . . .  717,25� 
Socket, N. M. Cox . . . . . . . . . . . . . . . . . . . . . . . . .  717,353 
Sock�t member, W. B. Murpby . . . . . . . . . . . . 717,246 
Sofa, coucb , etc., H.

. 
Heineman . . . . . . . . . •  716.892 1 

Speed cbanglng apparatus, L J. Foccart.. 716,881 
Speed mechanism, E. Baseman . . . . . . . . . . . . .  717,154 1 
Speeding device, fhUd pressure, J. Wiech-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,308 ' 
Sprayer, liquid, L. A. Aspinwall . . . . . . . . . . . 717,314 
Spraying apparatus, T. W. Lubbecke . . . • . •  717,910 
Sprinkler b ead, Ray & McNeill . . . . . . . . . . . . . 717,272 
Stacker, pneumatic, E. P. Alstpd . .  � . . . • • • •  717,312 
StackN, pneumatic, A. A. Steltlng . . . . . . . . 717,465 
Stairs, means for repairing wooden, F. 

Jensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,899 
Stall, cow, W. A. Snow . . . . . . . . . . . . . . . . . . . 716,�52 
Stamp affixing macb lne, J. T. Welke . . . . . . . 716,96f1 
Stamp, time, F. W. Hubbard . . . . . . . . . . . . 717.4or; 
Staple, H. D. Rapson . . . . . . . . . . . . . . . . . . . .  717,270 
Starcb, making, H. A. Frascb . . . . . . . . . . . .  717.184 
Starting gate, P. McGinnis . . . • • . . . . . • . . • •  717.249 
Steam generator, R. M. Oates . . . . . . . . . . . . . .  717,260 
Steam heating apparatus, A. P. Broomell 717,33..� 
Steam trap, expansion. C. Fletcher . • . . • • • •  716.�97 
Stpaming cabinet, G. J. Burns . . . . . • • . . • • . •  716,862 
Ste�l seat, pressed, W. S. Judd . . . . . . . . . . 717,21 1 
Sterilizing apparatus, Pease & Tucker . . . .  717,448 
Stiffener, garment, H. Feder . . . . . . . • • • . • . •  717,373 
Stonf', apparatus for man.factnring arti-

ficial, W. BuglN . . . . . . . . . . . . . . . . . . . . . . 716,861 
Storage battery, C. H. Clare . . . . . . . . . . . . . . . 717,351 
Stove, Holmes & Hampden . . . . . . . . . . • . . . .  717,097 
Stovp base. sklrt�d, C. H. Bailey . . . . . . . . 717,318 
Stov�, b eating, J. E. T. Dickinson . . • • . •  716,990 
Stov�, portahl�, M�ttler & Rockwell . . . . . . . 717,242 
Stovp, smoke consuming heating, M. Me-

Innemy . . . . . . . . . . . . . . . . . . . . . . . . • • • • • •  716,922 
Stove, ventilating. F. R. Sbafer . . . . . . . . . . .  717,290 
Stovepipe tb lmbl�, G. W. Stilson . . . . . . . . . .  716,954 

(Continued on page 81) 

CRESCENT SAFETY RAZOR 

MADE 5 1 05 THE FIRST MONTH 
Wllffilo\�f Bt..�D2:iJ!: o�·lm Yina�'i�g $8.00 to $8.00 every day I work." MRS. L. 

�i.d���Ri'o°�.OOfa 19:;'J, wD�':Jr.:�! 
doing likewise. 80 can you. 
�.OO to $10.00 daily made 1'18-
ting jewelry, tableware, bICY
cles, metal goods with gold, sil
ver, nickel , etc. Enormous de-
���!-o:e��::.h you FREE. 

�. ORA. Y .. CO., Plating Wurktlt A. !liaml Bldg., Ctae1DDaU. 0. 

.... :;; - & �� -,;  � - ' .  .. . 
• '_.A�Lo.o." "' " .... . _I i 

Tbe best and most ser. 
viceable prep;..red roofing 
on the market. (t is dur
able, firt!-proof. and (loes not require painting. 

Comes ready to lay in 
rolls containln� 108 sq. ft. 

Warren Chemical & Mfg. Co.,  172 Broadway, New YOI k 

ICE YACHT BUILDING.-COMPLETE 
details for tbe construction of Ice Yachts, with many 
!fl&t.r�

t
i"t

n
�a�d'1�ta�:mk':.�::�t�rJ<:;��0;i��i 

a ditferent boat. Price 10 cents each. For sale by Munn 
Co. and by all newsdeal ers. 

YOV WANT A LIFE INCOME 1 
A SAVING OF $5 PER. MONTH WILL SECUR.E IT 

Do YOIl saye your money each month ! \\� ould you Slwe it if you Were protected in your Investment and guaranteed at least 6 per cent. on your money £I·om the time of your first pay_ 
ment ! \\� ould you '!ave it if, in addition to the interest, your principal was returned to you in 10 years, you still retaining a paying interest in the Company '  A saving of a few dollars 
each month will insure YOIl a steady income for lif�. Let liS tell YOIl how. 

The Consolidated Ubero Plantations COlnpany 
I s  a consolidation o f  eighteen (18) o f  the most profitable plantations engaged in the growing and marketing of trollit'al products, including Oranges, Lemons, Grape Fruit. Yucca, Coffee, 
Rubber, Pineapples, etc., etc. The property is locate,l in the richest agricultural district of Mexico, on the Tehuantepl!c National Railroad, equi--distant from the Gulf of Mexico and the 
Pacific Ocean. 

The management of this Coml,any are the lead�rs :�nd pioneers in this most protit�ble Mexican industry. No other Company is "Letter titted financially or has greater experience in this 
business. 

Thl� management has mude a :Ununclal Mucce8S of "Eweral similar compunleM, notably amonK w h ich are the Ubero Plantation Company of 
Indlanupol18 and the Ubero Plantation Company of" Bo�ton, now paying respectively 20 per ('ent. and 10 per cent. yearly cUvldends. We have 
h undredli' ofcUenh In the rntted �tat(",s who are receiving dlvldend� from Investmcntli' made In the�e cODlpanle@. 

Our oWer to you 18 llberal and hOliest, and you cannot aWord to Ignore It. 
The securities of the Con!l.olidat�d Company are in the form of "Londs. in denominations of *5UO each, and in First Mortgage Gold Notes in denominations of *5 each. You Can invest 

In �ne of two ways : on the monthly payment llian or for cash. If you can afford to pay *5 per month for any luxury you are now enjoying, you can afford to buy one of these bonds. 
Let us tell you how. 

Suppose you subs(·ribe for one bond on the monthly payment plan. For eac-h *5 you puL in, you receive a 6 per cent. First Mort�c Gold Note, which is fully sec-ured. The basis of 
this security is the 11rst mortg:\ge gh-en to The International Trust Company of Boston by The Consolidated Ubero Planlations Company on all thea."sets of the Company, real and penlonal, 
including dc,·elopt!d properties, pineapple cannf'ries, starch mills, bank, warehouses, tin-can fadories, general stor�, merchandise, live stnck, maehinery, buildings, et.c., amounting to over 
one million dollars. Aside from this, the mortg:lge ('O\·ers the Company'scofft:e business and distributing stati�n in the United States, together with all moneys on deposit, both in the United 
Stat�s and !\'Iexko (l'a.'1h bairmce, January 1st , 19n;�, *100,000). 

The International Trud Company payM G per ('ent. Inter("-t\t on these notes in two semi-annual payments of 3 per cent. on July 1st and January 1st., Money invested 
begins to draw this interesL from dllte of purl'h.·'I.'W. When you ha"e 9.l't'umulated *500 worth of these notes, you eXl"hange them for a *500 bond (drawing interest at fi per cent.) and receive 
at the time of the exchange *500 worth of capital stol"k. 

Seventy per cent. (70 per cent.) of the net earnings each year are dtopositf'd with Thf' rnternational Trust Company for redemption of these notes and bonds in ten years or less. Thus 
you are sure to recive 6 per cent. intt:.rest on all the mon�y you put in, plus whatel"er your stot'k earns ; receive ba{'k your entire principal in ten years, and �till have your investment rrpn_ 
sented by your holdings of stock whk·h has not cost you a single cent. This stock will e:un and pay after development work is done, 40 per cent. eaeh year or *:!IIO on each hond pur('hasell. 

On the other hand, if :VOII buy for I�a!ih, .you pay *500 for each bond. You receive (in addition to your bond or bonds) an equal amount (*!'iOO) of ,·,.,pit.al. stn\"l, to .. ea('h bond p1Ht'h:lsed. 
y �Il receive 6 per cent. yearly interest on this bond anti have your monev paid hac-k to vou in tton yea'rs or leSH; J�st th; same M if yon paid for it by the month ; but the ('ash purchaser ret'eh·es this "vedal privilege; he o�talU� bis capital stock immediate ly. The purchAAer for ca..m receives Oh1 0eno."I t'qual in amollnt to those �e��I:e!�
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�! on the monthly pa�'ment plan, on y he receives them more quiekly. ·Wherecan you 

an :X�\!!o-:':�::�dr::����'do��.d t���:�;l_��!n;::����:r:th,r;.Qb�::���:'!.��:!I�'it;:'�� 
�::l��e ::.�e:l; o�·l't�� I���;���::;or'�h e�n

ce���ei�ie�:�trl��1ihd
y::� =o�:;t�:� tu rlle� to you In ten years ; and with adlltlonal d1vldendli' paid you on your stock: hOI�t��:r/�t��:�� Jca�, ��u fs'\�:t ��:;�:t'h�s

ep���ll�n°!":��e�uI and a thorough investigation. Ask us to send .,-on our illustrated booklet entitled " �1x per .cent. First Mortgaje S1nklne Fund Gold Bond ... " Is is plain, convincing and interestin�. Address :lll correspondent'e and make all remittanees payahle to 
THR CONSOLIDATED UBERO PLANTATIONS CO .. 

!'i3 State_S_treet. Boston, Mass. 

© 1903 SCIENTIFIC AMERICAN. INC. 



Scientific America� JANUARY 10, I903. 

IF Y O U  S H OOT A R I F L fi Pistol or Snnt{1un, you'l1 mak;e a Do '8 
Eye by !>'ending three 2c. stamps for 
the Ideal tluna.-book I'A," 126 page� 
�REE. The lateMt Ellcyclopedla of 

.Anns. Powde.rs, �lwt and HullRtx. Men
tion HCI};�TU' . C  A)l �RlCAN. Address 

IDEAL MFG. CO . •  2n U St. .  N EW H.l.V��. CONN .. V.R.A. 

\V� lllanufal'ture gears allll hodies suitahle for all purposes, \\' e also sell sUI)plies an" ("111l 

��""--+�>t-- �I:�';i)�t:'(� �'1a�����i�� or ste::UIl rig, :-;ee our latt' catalogue, FREE. 

g�I:i-;.;:�n S. 18th St., 
�. LonJ', :\lo. 

CHAS. T. HOWE & ('0., 51 Hudson St., Xl'W York, Export Agt'llts. 
The C d Gasoline 
New.. on ra Automobiles 

Street sweeper, 'V. Hight . . . . . . . . . . . . . . . . . 717.aHi 
Rtriking bag disk, R. Ro",·h . . . . . . . . . . . . . . . 717 ,27:1 
�llgal'. cOllverting 1:4'1111101'>1' into, .\ . GIns-

8en , I'tdSSlH' • • • • • • . • . • • • • . . • • • • • • • • • • •  12,of::i!) 
Xtlgar Itl:IVt'S in vae'HII IIl, ( i l'.yillg, I<�. Pass-

hurg' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • •  717.2Hrl 
:-4ull'hurie HlIh.nil'ili, lIlakillg', �\.. CIPIIllIl . . . . 7ltj,!),s;) 
:-;lll'Vt·YOl·' �  I'od. ( ; ,  ( i .  I Ipg'hillian . . . . . . . . . •  7 1 7 , l H;� 
HIlSllpndt'r ('I HI . .1. X. :-;11['1'1'1' . . . . . . . . .  ,", • . • • •  717 .n;�6 
SllSlll"ntl('I'R Htltl ht' l t ,  ( · i l l I lhil l l·tl. )1. Goldill . .  717. 1 8U 
Switch iIHli('a tol', t'llel ' - I 'll,  A. C. \\'altlH'1' 717 • .t77 
Switch iroll, .r. FI,nlll . • . . . . . . . . . . . . . . . . . . . .  71 0,t-!SIJ 
XYl lchl'tlllizillg' a l'l'aratn� for a1t(�rllattlrR, S. 

\V. :\ora IIgt' !' • • . • • • • • • • • • • • . • • • • • • • • • • •  717,2��4 
S.rnehronizing' apparatlls for al h'rna tOl's. '1'. 

l). Bo;rlt·s , . , . , ' , . " . . . . .  " . .  , . , . ,  . .  , .  717,a31 
Tack dl'iVt'l' Hlul earppt strt'tc·her. comhined. 

K Hmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,040 
Talking' maehill4' rt'l'onl (II' I'('('ol'd hlank. 

.J. g . . \It'x<lIHlpl' . , . , . , " , . . .  " . .  , . . . . .  717,:311. 
Tap hlank g-t'ooving' II l 1H.'hilw. F. N. na l'(lllt�l' 7 1 7 . 1 R7 
Tapping fi:xtul't', ( " n. lIolhn . . .  , . . . . . . . .  717, 1H!I 
Tapping lagN hl'! '1' kpg's. l1t'viet� for. 1 1 .  

llinz ' , " " " " ' , . , " " ' , . , " " " " , . , 717,riOO 
'l't'lt'g'l'l�ph ottlet' sUlIlHling lllt'ehanilonll, J. ('. 

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,040 
'1\·lpg'l'tlph signals, apparatus for !'t·la;dng 

spacp. J.  H. Htolle . . . . . . . . . . . .  717.509. 717,51·1 

New York 

will firHt appear at 
Automobile Show, January 

at Madison Square Garden. 

T{'lpgraph signals. relaying- spar't', J. 8. 17 to 24, Stone . . . . . . . . . . . . . . . . . . . . . . . . .  717,510, 717,513 

and at 

Tel£'grnph signals, simultUIH'Ollsl..y tl'ullsmit-
ting and ['('et'iving spal'l', .J. H, :O;tOllt' , 7Hi.H55 

Telephone t'('ct'iv!'r, K. B. Millpl' 7 1 7,42�, 717.429 

Chicago Automobile Show, February 14 to 21, i��
e
J1�

0��c��t: 1S
p��\;)��·' H�' �: :����f�'ii�\;:. · j�, �1�:g6� 

at Coliseu� Building. i���i��'�W� Ill
l
�

l���;{ca� ' �;::����:1 . .  i.' . , E: 71 6.994 

Shaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tllill coupling, L. F. Torre." . . . . . . . . . . .  " . . 

ohe CONRAD MOTOR CARRIAGE CO. Thrpshing m a c hhw c)'linll"", J. G. Sn)·dpt· . .  

717,035 
717,056 
717,043 

1411 Niagara St., Buffalo, N. Y. 

This is a 
R O L LER 

. BEAR ING ! Not a GRIl'iDlNG Machine 

Thrpshing peas. heans. etc. . machine for. 
J. 'V. GUI·IIochan . . . . . . . . . . . . . . . . . . . . . .  717,345 

Tie. See Railway tie 
Tire elL'alll'1', hicycle • .  J. B. Cahoon . . . . . . . 717.::l41 
Tire fol' wheels, resilient, J. P. Legrand . .  716.n07 
Tire holding device. C. 1'1. StnrIH>l' . . . . . • • •  717.463 
Tire inserter and r(·mover. F. Boelk . • . . . . . •  717,329 
Tire. metallic, \V. Thompson . . . . . .  , . . . . . . .  71 6.1)00 
Tire. pneumatic, H. R. Palmer . . . . . . . . . . . .  717,264 

3 Every 1'AUT Rolls. Tire protector. i"ubhpl'. H. R. Palmer . . . . . 717.263 

I ����� b:=��i�� a�'�bc��� �:��s, 
st'����'ce 

J. fl{:' i�fi��i�� ' '��hi�i�: • '1: '  • B� 717, 084 

I grIlld. Send for circlliar. Catlin . . . . . , . . . . . . . . .  ' "  . . . . . . . . . . . . . .  717.105 Amerlcall Roller Tobacco stemmer, J.  O. Morris . . . . . . . . . . . . 717,434 Bro�r��� B-:;�:-; .3;1���: Tobacco striping, booking. and selecting 
717,317 K. FRA'SKLIN PET'i;n"OS, 

machine. F. G. Baechlin . . . . . . . . . . . . .  . 
16' I ake �t ct · 'tl'" I I I  Tongue switch, C. H. Kranss . . . . . . . .  , . . . .  717.100 ;) . �Il-"':' \res;���;·'Jjel,t: Tooth and anchor. artificial, S. S. Bloom . . 717,158 

I Toot�.
cro�':in��� . ��! �I�:���� . ����

I
��

, 
• •  ���: .�: 717.094 

Tooth POWd{'l' l't'ceptacle. T. O. Holland . . . 717.402 
Toy, Ii V. Lough . . . . . . . . . . . . . . . . . . . . . . . . .  717,230 

I Toy, W. T. Rou lee . . . . . . . . . . . . . . . . . . . . . .  7 1 7,295 
Toy. IllPcbani('nl,  F. Huhsch . . . . . . . . . . . . . . . 717,202 

. Toy piC'tnl'(, hook, S. Brf'utano . . . . . • . . . . .  7 1 6 , R58 

New Standard Electric Gas Liltbter. '.I.5O eacb. , ��;�in
w

���l t�'�?
{'
�!:sl;�.

A
·R 

W
I�.

rd
g

l .  i{��� : : : : : :  +�+:��� 
Good .for oner:yearin nny bome. New cells by mai1. 4Cc Tran sfol'mt'l', S: E. Johanllt·st'Il . .  , . ,  . .  " . . .  717,006 Quantities. $1.. per h u ndred. T ransforming' apparatus, rotal'�·. A. G. Davis 717,359 

.E V A NS VacuumCap 
"'111 lIu.L:e Jlalr (;row. 

ro�:: �!t�i�I��fl�l'1�l���:h��� .thj/'��Nl, ���� hair flom falling- (lut and re�tore a normal g-n,wth where Ih·e follicle!< exist. \Ve re
fUlIIl the fllil purchase price if it does !lot 
give satl"faction within thirty days. 

Frlr full p!l.rticulars address 
EVANS VACU U M  CAP CO. ,  FuLterton Bld�. St. Loul�, Mo. 

Van Norman 

Universal Bench Lathes 

T n't· moving apparatus, A. F. Rtrf'f't . . . . . . 717,134 
Troll{'y cOllIl("ction nlHl gnal'd fol' plpctric 

cars, .T. G .  RlulI'wt'll . . . . . . . . . . . . . . . . . . . 717,291 
Troll,·y stand, H. Holland . . . . . . . . . . . . . . . . 717,401 
Trolley stand, ,,�. H. Kilhourn . . . . . . . . . . • •  717,41 4 
Trolley stand, O. F. Lidk,· . . . . . . . . . . . . . 717,423 
Trollp;\' wil'P, ovt'rhpad plt'C' tl'ic . . T. P. Cribb 71 6.n88 
Trolley wirt' sllpport, E. IliJl, .TI' . ,  . . . . . . . . .  717.::l!)8 
Troll{'y wirt's, support for high tNlsion, A. 

�'. Batclwldt,!' . . . . . . . . . . . . . . . . . . . . . . . . .  717, ::l24 
Truck and hag holder. comhined, J.  C. 

Steel£' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  
Truck bolstt'r. Gel'r & "'isOl· . . . . . • . . . • • • • •  
Truck. c a l', .T. C. '�;alHls . . . . . . . . . . . . . . . . .  . 
Truck, car, H. S. Goughnou!' . . . . . . . . . . • • • •  
Truck car hall hearing'. R. V. Rage . . . . . . .  . 
Truck, car hog-it·, .T. A. "'t,iml'!' , . . . . . . . . .  . 
Trunk t'lt'vating' d{'vic{'. C. "!. Clifton . . . . .  . 
Tnhes or fhH's, machiIw for <'utting-. expand-

717,044 
717,387 
717, 80-1 
717,m2 
717, 1 24 
7 1 7 . 060 
716,866 

ing. amI b£'ading-, .T. Carmicha£'l . ,  . . . . . .  717,344 
Tub£'s, pi 1)(' ('oils, pte.. manufndurf' of 

curv£,d, . Earll' . . . . . . . . . . . . . . . . . . . . . .  7 1 7. 1 78 
Tl1l'hinp. plastic fluid, T.  0. Eo Lindmark . . . 716,908 
Turhine pngillP. R . . T. 'Vphh . . . . . . . . . . . . . •  717,059 
TUl'hhw, stl'am, .T. Richa!'d� . . . . . . . . . . . . . . 7 1 6,936 
Turnip hpads, dt'\'icl' fo1' cutting off, F. von 

Veltheim-Ostran . . . . . . . . . . . . . . . . . . . . . . .  71 6,965 
T;\'pe sf'tting and Jnstif;\"ing machint'. F. B. 

Converse', Jr _ . . . . . . . . . . . . . . . . . . . . . . . . .  717, 169 
Type setting machinl', r. R. Convt' I'St· • .  Jr. 

717,170, 717,171 
Type writt'l'. diI'Pct kl'�' h'VH, A. C. Ft'l'g'll-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 . �H 
Type Wl'itPl' word ('OUlltt'l', R. Alh'n . . . . . 717.151 
Type "1\Titing" machin(', R. W. Fhlig . . . . . . . .  717 , 1 44 
Type writing machilH'. G. B. W{'hh . . . . . . . .  717,149 
TYp"e writing machhH�, A. ""1". Cash . . . . . . . .  717.:l47 
Type writing machim', ,Yo P. Qw'ntl·ll . . . .  717.5116 
Type writing machine ('rasnr£' plnt<'. E. T. 

Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 7.275 
Umhr(,lla, folding, U. G. Deakins . . . . . . . . . .  717.175 
Underreampr, .T. C. Rwan . . . . . . . . . . . . . . . . . .  7 1 7 . -lfln 
Valve, L. Bhrhal'd t .  . . . . . . . . . . . . . . . . . . . . . . .  717. �65 
Valve, air COIllIH't'SSOI', E. R{';\'llo1ds . . .  , . . .  717 ,02!) 

------- Valve, automatic hoilPI' f{'fod controlling, 
APPf'::tus Magnetism and Electricity valv�, ttS�,

al
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Valvt' for drinking trong'hs. float. Eo C, 

" CUSHMAN 
CH UCKS 

All styles and sizes. 
Send for Catalogue. 

GRA VES MOTOR MFG. CO •• 

MOTOR 
CASTINGS 

$1 .5D, lrl�t. 
and fun in.struc
t 1 0 n s furnished 
With each set 

The only com
plete set on the 
market. 
!St. Paul, Minn. 

MET.\L POLISHES. -FORMULAS F�R 
Putz Pomades, Pafltes. Liquids. Powders and �oaps. for 
poIishin� metals are contained in SCIEYTIIHC AMERr
C.AN STTPPLEME'fT Nos. 1 '-l!O'I. 1 �1'i1'i and 1 'l1'i9. 
Price 10 cents eacb trom tbis office and all newsdealers 

WE LL DRIL�ING 
Machmes 

Over70 Sizes and styles, for drilling either deep or 
!hsllow wells in sny kind ot soil or rock Mounted 
On Wheels or on 8ills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them eMily. Send for catalog. 

WIL LIAMS BROS., Ithaca, N. Y. 

Pro�\'ant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valvp gf'al'. enginf'. F. H. Rlt'PpPl· . . . . . . . . . •  
Valvp. nppdlfl-. H. 1\1. �I('('all . . . . . . . . . . . .  . 
Valv{'. Rafpt�', eaSt'Y & C'lltl('I' . .  , 
Valve. slo,,' ('losing, A. E Blt'sch . . . • . . . •  
Valve. thl'ottl£'. C. I .  Rhawv£'r . .  , . . . . . . . . .  717.292 
Valve. vUl'iahle SIWpd safpt�·, �I. Corrington 717.081 
Vamp thl'oa ting dip, G. F.  Dunn . . . . . . . . . 716,87G 
Vapor hllI'npI', .r. ,Yo JIastt·I· . . . . . . . . . . . . . .  717 .2�8 
Vaporiz(,l', O. A. .Johnston . . • . . • . . . . . . . . . .  717.411 
Vault,  hurial. G. B. Okf'y . . . . . . . . . . . . . . . . . .  716,927 
Vphicle hody, L. c. McLouth pt a l .  . . . . . . .  717.250 
Vehich� coupling, road, L. H. Campbell . . . . 717 . 1 63 
V,·hicle, dumpin!<, C. Ii Smith . . . . .  , . . . . . .  717,293 
V(�hicl£'. motor, II, P. JIaxim . . . . . . . . . . . . . 7 1 6. 9 1 7  
Vehicle side dump, T .  Carroll . . . . . . . . . . . . . . 717.074 
,,"('hicl£' stpl'l'ing tlt'vicf'. H. J. Leighton . . . .  7 1 7 .421 
Y " hicle step, A. F. m .. t7. . . . . . . . . . . . . . . . . . 717. �61 
,""phiele "'hpt'l, r. 'V. Hunt . . . . . . . . . . . . . . . . 717.204 
Vehicle wheel, J.  Hopper . . . . . . . . . . . . . . . . .  717,404 
,,"('hlcil' whppl luhricating device,. W. F. 

Probst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,26D 
V"hiC'it' wht'{'ls, device for transmitting ro-

tary motion to, 0. Cluts . . . . . . . . . . . . . .  . 
Vpnp(�l' dI'it'I'. A. S.  Nichols . . . . • . . • . . • . • . .  
Vt>ntilator. R. E. M. Bain . . . . . . . . . . .  , . . . . . 
Viscose and products derived therefrom, 

717,079 
717,255 
717,319 

tn'ating, C. F.  Cross. et al. . . . . . . . . . . 717.355 
Vis{', J. Le\Yin . . . . . . . . . . . . . . . . . . . . • . . . • • . . .  717,422 
Vulcanizet', A. J. Whit, • . . . . . . . . . . . . . . . . . . .  717,480 
\Vagon hox{'s. etc .• apparatus for elevating 

and supporting, G.  E. Hall . . . . . . . . . . . .  717,393 
Wall bracket, adjustahle, C. H. Richardson . 717,121 
'Yashing machtn£', W. C.  Fawkes . . . . . . . . . 717,372 
'Yashing machine. clothps. W. Thornton . . .  717.302 
Watpl' hputer. J. F. Yoho . . . . . . . . . . . . . . . . . 717,4�2 
'Yatpr tuht' hoilPI', T. Dunlap . . . . . . . . . . .  716.R75 
Water whet'!, J. H. Felthousen . . . . . . . . . . . .  7 1 7 , 1 8 1  
Wavp motor, A Nelson . . . . . . . . . . . . . . . . . . . 717,113 
Weather strip atachm£'nt for doors or win-

dows. G. A. Hills . . . . . . . . . . . . . . . . . . . . .  717,399 
\V'pll c�sing packpr, .T. T. Callanan . . . . . . . . . 717. 1 60  

"1'"(,11 point a n d  straint�l', drivp, G. Lf'('son . . 717,420 
Wells, automatic watpr discharging- appar-

atus for. L. F.  Hoffman . . . . . . . . . . . . . .  717,198 
Wells hy direct air prpssurf'. apparatus for 

raising liquids. such as oils. from oil, 
R.  Stirlbg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,048 

Wh£'£'l. See Car wheel. 
WheE'lbarl'o�·. B. r.rannpr . . • • • • • • • • • • • • • • • •  
Wind engin£'. C. McGregor . . . . • • . • • • • • • • • •  
Windmill, J .  H. Opfer . . . . . . . . . . . . . . . . . . .  . . 
Wind motor. C. McGrpg'or . . . • . • . • • • • • • • • . •  
Wind wheel, Hoag & Beckman . • • • • • • • • • •  
Winding machine, J.  O. McKean . . . . . • . . • •  
Windows, sashps. etc.,  frame for sliding, 

717,471 
717,111 
717,115 
717, 1 1 0  
717,197 
716,923 

COLD GALVANIZING liiiave all the jii;l'e1ter t·(JnsI1IJH�d in galvanizing by>t.he bot pro('ess hy l1sin� our l�lllt'llt ('oj,1 t;ah·anizing Process, as the amount of Rpdter 
lost as rlros.<; in the hot ]lr< .... :t'ss If used in our pl"oce� will J!ive sufficient p1"Otel'tlon to any kind of work to make it rl!st-proof even against salt 

air and sea watpr. Our Pilttmt Proces.''1 is now in use all over the country. Oar licensees include r. 8. Government, The Standard 011 
��i)l!!:r��:t���'o�o(��e !���rd:�!r��o�_��o�:�r?t��t.& !\�:i��Jffi�!.J;tl1��:d�/:'al<:����£i.:c¥J'O:G�L�ANiZi�Q 'CO: 

\AI ATE R LESS K N OX 
��� :��:����_��

a
iIo:�f� 1��Y �i�:8�1�0�:�:s�1::f�!::: 

More Pow�rfui Air-Cooled Enlline, Wider and More Comfortable 
J<'oldinll Front Se�t e88lly carry!n� two adult.. Price $1,200. 

RECORD FOR 1902 
Won two of the four cups in the New York-Boston Reliability 
Contest Perfect records in an tbe other contests. Three hun
dred �atis11ed cu!'!tomers in an parts of tbe country, testifying 
to the ,:!reat SU3ceSB of our air-coe.led motor and the many other 
features used exclusively on this car. 

Send for Catalog and Testimonials. 
Will Exhibit at the New York and Chicago Shows. 

KNOX AUTOMOBILE CO., Springfield, Mass. 
NEW YORK OFFICE, 152 West 38th St. 

WESTERN AG�NCY, National Automobile & Manufacturers Co., 
26 Fremont St., San Francisco, Cal. 
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I $1:� i;i;;;;���;�;�h: I -_�_� Judge. one year, or } and your choice of either i_= 
the nemorial War Book � i Leslie's Weekly. one year, or Caricature I § � 

g We offer A YEAR'S SUBSCRIPTION TO EITHER Judge or Leslie's Weekly. TOGETHER WITH � .- The n.morial War Book (a book of 600 pages anll 2,000 illustrations). or Caricature (a book of -
� 250 pages anll illustrations in color and in black and white', each book being fully described in � _�_'" the accompanving circular. for only $. 00 with the or(fer anll $1 ,00 rer month for four months, ";;"""",,_

" 
or $5.00 cash with order. Mail this coupon to us with only ONE DOLLAR, and we will send prepaid 

;;;; your choice of the books and enter your SUbscription to either JUDGE or LESLIE'S WEEKLY, as � you may select. 
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IJIIIIlIIIIIIIIIIIIIIIIIlIIIlililililIlIIIIIlilIlllll111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 �_: THE JUDGE COMPANY. 110 Fifth Avenue. New York i, 
� yea�.
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TRUSTWOR THY 
a.nd Women find 

PROFITA BLE 
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Handsome, graceful, thorough iy depend
able. Built for reliable, everyday service 
and give it. Simplest In construction, safely 
and easily operated-the perfected auto
mObiles for business or pleasure. 

,z:rade made. Uannot rust. crack 
or p.cale. Handsome as silver and 
4 times lil!'hter. Last a lifetime. 

Our new method makes work 
ea

��Br�����:���:���ble. 
Write to-day. 

Aluminum Cooking Utensil Co. Write for our UlUJtrated catal01U8 .howlnl 
many new and Improved electric automobile •. District 6, Pittsburgh, Pa. N1TIOJW. VEl!ICLI! CO., 900 E. 22<1 St.. Indianapolil,lnd. 

• • • •  N OVV' R E ADY • • • •  

Twenty-Third Edition Revised and Greatly Enlarged. 

2 Octavo Volumes. Experimental 
Science GO;'::� ';:;'ih8 

J.JOO Pages. 900 Dlustrations. 

Ooth Bound. Postpaid. $5.00. 
Half Morocco. Postpaid. 7.00. 

Or Volumes Sold Separately : 
Ooth. $3.00 per Volume. 

Half Morocco. $4.00 «r Volume. 

· ,F ' ·1. "" . . ,t; 
. . � ;� ,.,. . 

. �\'�I!�: . ti • •.. . . · J' �.� � 

EXPERIMENTAL SCIENCE is so well known to manr of our 
re�ders that it is hard.1y nec�ssary now to give 'a rlescrIption of 
th,S work. Mr. Hopkms deCIded some months aj:(o that it would 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modern times might be fully 

described in its pages. Since the last edition was published, wonderful 
developments in wireless telegraphy, for example, have been made. It 
was necessary, therefore. that a good deal of new matter should be 
added to the work in order to make it thoroughly up.to·date, and with 
this object in view some 200 pages have been added. On account of the 
increased size of the work It has been ne�ssary to divide it into two 
volumes, handsomely bounrl in buckram. It may be interesting to note' 
the following additions that have been made to these volumes : 

Volume I contains in addition to a large number of simple. well!. 
illustrated experiments. a full rlescription of a � H. P electnc motor 
made expressly for illustration in this edition of " EXPERIMENTAL 
SCIENCE." It is an ENCLOSED SELF-REGULATING electric motor for a 
110 volt circuit. It can be operated by a current from a lIO volt lamp
socket. yielding a full " H. P . . or it may be used as a dynamo, furnish
ing a current capable of operating three 16-candle power, lIO volt incan
descent lamps. The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired. 

Volume II contaitls much on the general subject of electricity 
besides new articles of great importance. AmonI!' these the subject of 
alternate current machinery is treated. Wireless Telegraphy and Tele-

, ph?ny rect;ive �ttention. Electrical Measuring Instnlments, The .Electric-
Clock. The Telegraphone, Expenments m HIgh Voltage, The Nernst Lamp, and Measuring the Heat 
of the Stars are all thoroughly illustrated and described. 

C. A. Walchnpr . . . . . . . . . . . . . . . . . . . . . .  716,966 The unprecedented sale of this work shows conclusively that it is the book of the age for 
teachers. students, experimenters and all others who desire a general knowledge of Physics or NatuWire or rope stretcher and fastener, A. E. 

'White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,481 
'Vil't, "�cnlators. tuning vertical, J S . •  Stone 717,511 
Wire weaving machine, C. W. James . . . . . .  717,207 

(ConUnued on pGge U) 

ral Philosophy. 

MUNN & 

© 1903 SCIENTIFIC AMERICAN, INC. 

SEND FO� DESC�IPTIVE CI�CULA�. 

CO., Publishers. 361 Broadway, New York. 



JANUARY 10, 1903. Scientific Amertc&'r\ 

HENR,\" (�A REV BAIRD &: co., "'oodworking maehilH� . . r. K NOSl'll . . . . . . . .  717,454 
I N I J Fto;TRTAr. pe HLr� HER�.BOOK8ELLF.H� & UJPORTE1';.!'!, ��:urt hool�l" t... hfeiJr .... r . . . . . . . . .  , . . . . . . • . . .  +��;��� 

8 1 0  Walnnt !'It.,  Philadelphia, 1'a .. U.S. A .  W::�::�h: i,·.· li,,�o,,;:� : : : : : : : : : : : : : : : : : : : : : : :  717,083 IrF Ott)' New awl Rl:'1!ised ()aialnQul', of Pract'i.ca', a,td "'rench, Il. C. Him1I1lnll . . . . . . . . . . . . . . . . . .  717,400 Scu;'nti,ric R(J(Jk.�. ?3 pa(JI'S, �v(J.;. (t Gatq,lrHJue o f  Book.'! tnt "·rt')H'h, II. A. 'VestmOl'eiand . . . . . . . . . . . . . .  717,479 Met�l.ul"!JY, �ltn!ng. �rosp�ctt.ng, M'lne'ra��y, Geoloav. I Yt'ast, pl'f'llarntion of, R Dc Mculemecster 717,51D 
:�5_tv��a:st��YE��i: .i� a��r�?:.e

et1.; �OC�i:lo:ft�a�j Zine atHl, It'�d �rom sulfid ores, extraction 
B()ok� on S anitary Science, Gas E'ittino, Plumbing, etc .. ofJ U. C l";tone . . . . . . . . . . . . . . . . . . . . . .  . 
a;td ()ur other Catawgues and Circulal·s. the who�e co'Verinrl 
eJ'ery branch o f  SCience applied to the Arts, sent free ana 
tree oj po staye to any<>ne in any part oj tlw W01'ld, wlw 
will furnish his address. 

ELECTRICAL ENG INE ERING 
TAUBHT BY MAJ L .  Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC

TIUCAL ENGINEER ? "  
We tt'ach Electrical Engineering, Electl"lc Lightin�, Electric Railways, Mechanical Engineering, Steam Engi

neerinjt, Mechanical Drawinjt, at ;..'our home by mall. 
���

u
�
e
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o
I;t�1.���UTE, 

Dept. A, 240-242 lV. '2Sd St. New York. 

LEARN PROOFREADIN G. It you possess a hir education, why not utilize it at & W'flli't'i 
and uncrowded profession v&.ving $ 15 to $35 weekly 7 SillJarinll� 
always obtai nable. We are the ori gina.l instructors by nil) il .  

HOlliE CORRESPONDENCE SCHOOL, Philadelphia 

DESIGNS. 
Bottle stoPllt'I', R. Hudnut. . . . . . . . . . . . . . .  . 
Clock casc, L. Hornberger . . . . . . . . . . . . . . .  . 
(ias fixture hracket, II. I�. "'''"atkins . . . . .  . 
Has fixture OI'IWlllf'llt, lL R Watkins . . . . .  . 
L�llllP shade, R. D. Chandlcr . . . . . . . . . . . . .  . 
PUl'se, I�. A. Sylvestcr . . . . . . . . . . . . . . . . . . .  . 
'Yeighing ma('hhw casp, coin operated, Val' 

Guysling & Romans . . . .  ; . . . . . . . . . . . . .  . 

TRADE MARKS, 
Adhesive compounds, certain namp.l, V. C. 

& C. V. King Co . . . . . . . . . . . . . . . . . . . .  . .  
Antiseptic, urinary, Farbcnfabrikpll of I�l-

berfeld Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bags, grain, Androscoggin Mills . . . . . . . . .  . 
Bowling gamps, device for parlor, II. C. 

])o,,""nc}' . .  , . . . .  ' . . . . . . . . . . . . . . . . . . . . .  . 
Bread, biscuits, crackers, cakes, and pies, 

W. J. Melkleham . . . . . . . . . . . . . . . . . . . .  . Candy, <!ocoanut, V. Contos . . . . . . . . . . . . . . .  . 
, cam��t 

fl'�ts C�l�� . . v.
e
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e
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l��: . � .. . :�' . .  �I��.� ENGI�E�R S LIC��SE 1 ::I�ocIit:�o:s�\:::::�:e.������ : :���� MechaniCS, Engi neers, Firemen, E lectrICians, Etc, I CemPllt, V. C. & C. V. King Co . . . . . . .  . ) Cheesl>, crt'am, Shuttleworth & Harris . . .  . 40-pajle p��phlet containing: questions asked � Ex- Clean�ng powdt'l", Lavalhlf> Manufacturing 
A am'fnm!l' Buard of Enl<meers SENT FHEE CO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Iso send or OO-page catalogue - • Cleansing compositions, ct'rtain named, free of charge. Schopllkopf, Hartford & Hanna Co . .  

CEO. A .  Z E  L L E R ,  PUBLISHER COff��. ��r�,a'l' c�lI'�� . ��
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g
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Room 600 18 S. Fourth St., St. Louis, Mo. Compound for """talll lIampd purposes, W. 

T H E B R I G H T  W H I T E  L I G HT F O R  
MAG I C  L A NTE R N S  

H. ,,,. PUSl'l' • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Corset!'!, Hahue & Co . . . . . . . . . . . . . . . . . . . .  . 
Cotton goods, C. 'Vbitman & Co, . . . . . . . .  . 
Dieh·tic prt'paratiolls and admixtures there

of with food pl'oducts and IlPverages, 
DPlltscbf> Nahrmfttf'l-,Yprkp, Berlin, 

AlBO forBromideEnlar�ng, Copying, Photo-Engraving. Ges. mit Besch. Haftg . . . . . . . . . . . . . .  . 
Intensely brilliant, very portable, burns kerosene, costM Dn'ss shit'lds, I. R, I�]t'illPl'f RnhlH'r Co . .  
1 cent per hour. Send for copy �"'rankhn Instttuteaward Figs, Rf'\ss & Brad;\, . . . . . . . . . . . . . . . . . . . . .  . and hsts of Stereopticons. Moving Pictures and Slides. 1·'lonl', whf'at, J. R. Willcox . . . . . . . . . . .  . 

WILLIAMS, BROWN & E�RLE, . I Flour, whpat, Wells Flour Milling
39 
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You'll find it always convenient to I\.nifl Sf c�ions, -1 " hltman & Barn( s )Ianll

have as a useful and instructive book Lap 
f
��J��::;:s, (��:rt�;i;l' 'I�,��'t:(i,' \:,:" 'I'l: . it'tit:;' 

Montgomery & Co.'s Tool Calalogue , & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . The new edition has 70t pages and is I *Lotions f.or ('\('all}�lg alld trt'ating thp copiously illustrated. Pocket size �x scalp, )1. A. (;llllH'r . . . . . . . . . . . . . . . . . . 
4� ins. 8ent by mail for 25c. MatchPl'�, I1t'lio )Iateh Co . . . . . . . . . . . . . . . . 

MONTGOMERY &: CO.. Medical compounds. for chrtain nam(�d dis-
100 Fulton St., New York City. Med[Caa�('

s'���;!��ll�J!OlH��rDr�l,frp
& jge���ta�� 

KEMOH JEWELS 
Are Marvels of Beauty 

_��i;:J.�� Upon receipt of your name and address 
rJ�wn�!�����eta!��:vrn�;a�nfrU:f� 
�\��;;�sl��t��f���i�� F R E E mond and Pearl Jewelry wil be mailed 

R t: M O H  JEWELR Y  CO .. 834 Olive 51., 51. Louis 

named dis(,IlSt'R. K F. )Iatbews . . . . .  . 
l\ledicilw for ('(' .. tain nunwd diseases, Swift 

Sppcific ('0, . • • • .  , . • • • • • . .  
Mpdicint's amI disinft'ctants, certain named, 

Dr. A. C. Daniels ( Incorporated) . . . . .  . 
Mowing maehilw knifp spctions, Whitman & 

Barnes )Ianufactnring �o . . . . . . . . . . . . .  . )Iush, prppart'tl. A. Hancock . . . . . . . . . . . . .  . 
Nppclles and pins, ('{'rtain named, Neuss 

(jf'hruder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paints ground in oil, l-IOUlld City Paint 

& Color Co . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Papf'r, pards, wrap})prs and pnvt·lopps, L. 

Lehatpllx . . . . . . . . . . . . . . . . . . . . . . .  . 
I PRINT MY OWN C ARDS ����'",

c('�\
a
�(�� n;�;;�d,�. (;ia�;'f!������;e·c� : :  Circulars., newspaper. PreBB. $@). Ropp fillt'rs" Irons-J,(]ps Company . . . . .  :m,61n, Larger sizet $l� •. OO •. Money Shver. Rugs, f'Hr}wtS. han�ings, and table covt'l'-Bilt pr ofllis  prlntl"!1g for others. ! ings. OriPlltal, BoYajian Bros . . . . . . . . .  . Type settinJ( easy. rules sent. Write Rar<lhlt'.s. I.' rlllwiR H. 'Lp�gptt & Co . . . . . .  . fo::: t!atalog, prease8, type, p8;per, etc.. to . Shops, It.athf'r, Hatllawav, 80ulf' and lIar-factory, The Press Co .. MerIden, Conn.  I rlngtoll . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  . 

J =-'8E8T" LIGHT 
isla portable 100 candle power Ii�ht, cost. ing only 2 l·tS. per week. Mak,'s and 
burns its own .I(!!..'!. Hrig-htl'r thnn elec
tricity or acctyltme, and cheaper than 
kero5ene. X 0 "Irt. :s-0 Grealle. 
�:�'O��ithn�e�I���h�YIE�er;

i
= wananted. 

Rhops, Ipa thpr, C & E Shoe Co . . . . . . . . . . .  . 
fUlks, R]atin�ton Tpxtilp �Iannfacturin� Co 
F!oap for thp skin, ('omplpxion, E. H. I{raut 
Tohacco, ct'rtain named, Flourno;\' Tobacco 

Co. . , , , , . , , . , , , . , , , , , , , , , , , , . , , :19,599, 
Undpl'wpar. V{. S. Lloyd . . . . . . . . . . . . . . . .  . 
Vanillin and phPllPti<lin, df'rlvativf's of, 

Verf'inigtf' Chininfahrikpn Zimmpr & 
Co., Ges. mit Bpsehranktf'r Haftnng . .  

Watchcasps, Illinois \Vatch Casp Co . . . .  . 
Wax, sealing, G. 'Yatf'rston & Rons . . . . .  . Whisk)', J. C. SOliNS & Co . .  " . .  " . . . .  . .  

LABELS 

717,299 

:16, 186 
31l, 181 
�r.,183 
:16, 184 
:W,18G 
:W,180 
:)6,182 

:)9,608 
39,580 
39,561 
39,582 
39,564 
39,569 
39,601 
39,602 
39,563 
39,576 
39,567 
39,572 
39,073 
39,570 
39,574 
:m,58!j 
39,592 

39,598 
:19,558 
:19,568 
39,603 
39,605 
:�9,5G5 
:m,588 
:m,5S5 
39,58:1 
�9,593 
:19,596 
:m,575 
39,5f)4 
:m,579 
39,578 
39,597 
39,584 
:10,566 
:m,557 
39,f.o9 
39,587 
;)9,601) 
:m,595 
:19,61 1 
:W,55fl 
an, 56:.! 
:19,559 
::m,560 
:�!).5{)1 
:m,581 
:19,600 
31), 590 

39,577 
39,586 
:19,607 
39,571 

UChamelpon," for molasses, C. "'.... Goyer & Azents Wanted E,·erywhere. fu " " " " " " " " " " " " " " " " ' . " ' � _  

TYPEWRITER�M';,.'K�S 
All the Standard machine. SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS' PRICES, 
Shipped with privilege of eDlll1nation. SendforCat.. 

Typewriter Emporium. \103 LaSalleSI.,ChIcag. 
A N  E�GINEER'S LIBRARY. 

"Dr. _Daniels' Gall-Cura,' for a mt'dicinp, Dr. A. C. Danfpls, Incorporatpd . . . . . . . . . . . . .  . 
" Ehrenpreis," for beer, Northwpstprn Litho-

graphing Co . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  . 
"Heil's Incline Bread, "  for brf'ad, R. lieil . .  
"Interna tional Braud Cplpl'l� Pl't'11arpd in Mustard," for ('elpry Pl'Ppan'd in Mustard, 

Islip Mustard & Pickl" Co . . . . . . . . . . .  , . .  9,643 
uJenny Lind, " for eigal"t'ttps, S. Saqui . . . . . .  9,6:�8 
ULiquid Acid Il'on, " for a medicin(', Crown 

Chpmtcal ("0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  9,647 
"Millprs Lung Ryrup," for a m(.dicine, M. Y. 

Mlllpr . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  9,648 
uMondamin," for whisk;\', Rtitzel Distilling Co 9,641 
" Old Things Are Passed Away," for bluing, 

A. K. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . .  9,634 
"Perfect, " for plums, H. \\-1. Peabody & Co. 9,646 
"Prize Winner, " for plums, H. W. Peabody An absolute Encycjopredia for Eng-ineers or for Steam & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,645 Users. Electricians., Firemen and Machinists, is the , "Prupmers Malto-Mpat, " for a vegetable food, 

HANDBOOK ON ENGINEERING. . Prllemer's Malto-Mpat Co . . . . . . . . . . . . . . .  9,637 
By HENRY C. TULLEY. I " PUrina Checkerboard Corn :Mpal," for granu-

" . . . . '  lar corn preparations, Ralston-Puripa Co. 9,636 r
e*�d e��rnane:�tr:r�d ��ldr!�::��dto�0(�ii���e$t3��� I " Puritan Pile Capsules," for medicine, S. & 
money back if dissatisfied. 9� paJres. 400 flne iUustra - . " S. Salvp C:? . . . . . . . . . . . . . . . . . . . . . • . . . .  9,65

6
° 

tions. 1'horoughly reliable and practical. Handsomely " Puritan SaIVf', for s,�lve, S. & S. Salve . Co. 9, i 
bound in leather and eilt. Pocket-book form. ! Rf'd Admiral Br.,and, for apricots, H. W. 

H. C. TULLEY & CO., ' "  !'pabody &;, (0 . . . . . . . . . . . . . . .  : . . . . . . . . . .  9,644 
1060 Walnwrlalht Bldg., St. Loul@, Ko., U. �. A. R('���p���

ta
co. 

f
�� . ����:�' . .  �,��,����� , �i

:��: 9,639 
"Sutton's Roun and Gape Curf'," for poultry 

50 Y E A R S '  
EX P E R I E N C E  

PATENTS 
T R A D E:  M A R KS 

DESIGNS 
COPYRIGHTS &tC. 

Any:one selldin� a sketc:tt n.nd descriotion may quickly ascertain our opmton free w bether an inVention is probably patentable. COlnmuntca.-
:��sf���ctbi��ll�:�t��lfO���:�����ies:,.\e;:u Patents taken throuJrh Munn & Co. receive 8peciatnotice, without cnar1!e. in the Sdtntifit Jlmtritan. 
A handsomely Illustrated weekly. Largest cir. 
�:��t��l�n�f m�tIt��:efiifi�o��U£��\i n�:a�:al�� 
MUNN & CO , 3S 1  Broadwa,. New York 

HraDcn OIIiee. ti25 F St • W a�ington. D. C. 

powder, E. D. Rntton . . . . . . . . . . . . . . . . . . 9,65� 
"The Black Salv(', " for Rulvp, E. R. Chapman 9,652 4'Th"" n.'t'''ylock Rhoe, " for shops, H. P. Mur-

UOCl< .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,633 

PRINTS. 
HGame Hoards & Game Board EqUipment," 

for game hoards, and  equipments, Carrom-
.1\.rcharPlla Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598 " Helmet Brand Mince Meat Makes Best Pit'S," 
for mince meat, Armour Packlu� Co . . . . . .  5{)9 

"It's Infallible," for smokelpss powc]f'r, Forbps 
Lith. Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  601 

" The Greatest Corn Cure on I�arth," for a corn 
('urf>. J. .J. IA'PPf'r . . . . . . . . . . . . . . . . . . . . . . .  600 

4'The Young Farmers," for farm machinery, 
Adriance, Platt & Co . . . . . . . . . . . . . . . . . . . . . . 602 

A printed copy of the specification and tlra�dn� 
of any patent in the forpgoing list, or any pat .... l t  in print issupd since lS63, will l )f>  furnished from this office for ] 0 c{'nts, provided the nam� and numher of thp pntent dpsired ano. the date be given. AddreFlf:! MUnn & Co., 361 Broadway, New 
York. 
ve�:�r��6� i�;e��ath:-��V���0�P8_��t��nd�nh�h�h�0�!�: 
going list. For terms and further particl1lara 
address MUDD '" Co., 361 Broadwa,. New Yert. 

�F e bruary I st the subscnp price of 
THE SATURDAY EVENING POST will be doubled. 
It will be better and larger. We shall double its 
value and give you more of it for your money. 

Until FEBRUARY 1st you can 
have it a whole year-52 weeks-
FOR ONLY ONE DOLLAR 

After Feb. 1 St the price w ill be $ 2.00 per year. 

Has been regularly p ublished for I 74 years, and now has 
a paid circulation of more than 400,000 copies weekly. 

Save a dollar now by sending a doliar TO-DA Y, for the 
oldest, strongest and best weekly magazlIle. Handsomelv 
printed and illustrated. 

THE CURTIS PUBLISHING COMPANY 
PHILADELPHIA. PA 

ELECTRIC ITY. fOD'rn:fu?o.Ms1�� 1 0 Cts. 

Wimshurst Machine. 'l'elegraph Instrument, \�����c Bel!. 5 Books, 10 cents each. 
Bubier Pub. Co •• Box S, Lynn, Mass. 

I INVENTIONS DEVELOPED. I WALTER K. FREEMAN, M.E. Sppctal machineIT, electI',ical and chemical apparatus made on sllort notICe. Good accommo.: datlonsfor Inventors. 403 EAST 23D ST. 

H. A. KAYSAN- G���:�Y 
Importer of American Specialties 

Manufacturers will kindly quote prices and mail samples 

MOD� L IOc CATA " O G U� S , R EO <-� UNION M O D�L WORKS 
do C.E.ARS @ 193 CLARK CHIC G O .  

THE FRANKLIN DYNAMO 

w A8�J' �tg,.ct;;r�r���IT�9,�Jl'fi�a1t.��:-.Fi�M
E
t� 

$5.04 per diem. An examination wiH ;'f; :r {'" � ;ot r,h p Navy Yard, Washington. D. C., Janua ' !  � ' : ,  tabllsh an eligible register for the ::1 : r . " . : . �'. For application and fur her inforIllati' : � l ;, : ; : ' ,- '. ._ " 'm �  mandant. Navy Yard. WashinlZton. j • . .  c. · ·  1 1 1 A !:- .  IL . DA RLING. Acting Secretary of the Navy, 
SMALL SPRINGS OF EVERY DESCRIPTION 

FLAT OR R O U N O  W I R E . S T E E L OR B R A S S. THE WA L L A C E  BARNES C9 ISMAINSIIl/?ISrOL CONN 

FRE E C=I�':,irnr%al1f:��:"tural, �cientiDc 
Pros usfor 1903 for"Architects'an<l Bu�rs; l\1agazine," monthly ,2 a year. W M .  T. COMSTOCK. Pub. ,  23 Warren St., New York, 

MATCH Factor], Machinery. W. "E. WILLIAMS, lIlfr., 217 South Clinton St .• Chicago, U. S. A. 

MATHEMATICIANS WA NTED 

1 8,000 to 4,000 revolutions. Sets of ll!ate- &: E X P E R I M E NTAL W O R K . tl � r!als llnlsbed purts, complete mach�nes. MODELS Inventions developed. Special Machmery, 
��� 60 Watts, 10 Volts, Ei Amperes 

�,'i�:;t:��c���l�Y����;;-e�
es"l:g;:'��: I E. V. BAILLAR O ,  Fox Bldg . •  Frankl in  Square, New York. cbine or small lathej runasa generator. will furnish current for six 6-candle 

.... f'RANKLIN ����'t1rrW� :fo�c�.,:pa�il. Com· 
Model Shop Parsell & Weed. 1 2 9 . 1 3 1  W. 3 1 st St., N.Y.  

ELECTRIC LAUNCH MOTOR. - THE design in this pappr is for R motor of unusual RimpJicity of construction, which can easily be built by an amateuT at small cost. It is intended for a boat of about 24- feet �ver all and 4 feet 6 inches beam� drawing 18 inches, and 
�;a����� ofnY��:���dg !�i� �a�t�:. a 8S::d

8�tE������ 
AMERICAN �TTPPT 'F"\fF.NT. No, 1202. Pr1ce ]0 ('ents by mall, trow tLUa OIDce, and lrllm ttll newsdealp-rs 

SPECIAL MANUFACTURING. SPEC. MAC H I N ERY MODEl)  
EXPERIMENTAlWORK.DIES A N D  STAMPING. PROMPT ' 

GLOBE MACH & STAMPING co 970 HAMILTON ST CLEVElANO, oj 

" TH IS B EATS N E W  J E R S E Y , " Cbarter_� procured under South Dakota laws for a feow doll are. Write for Corporation laws blanks, by-Jaw!! and furms to PHILIP LA WRENCE. late Ass't, Sec. of State Huron. S. Dak. or Room K. 20th Door, 220 lI'waY'. N. Y. ' 

w��ii�D1W�ii��;$25� It. has six 8-i�ch lids; 15·v�1l0n rppervoir; lar.ve warming C'lo!!'et. : oven 21 iJls. deep, ] 7 ins. Wide. 12 1nfl. hlJrh ; top cooklnJ! 811rfilce. ;-«JxOO 1nf'.; lined f.hrlluJ!ht:ut with A8�e�tI)8 : Duplex 
a�:��p����ir��Y! 7t�8��ti�����1s�eed in eve7G\E�p.j,�wWl8N��D. Write for fr�e 
WM. G. WI LLARD, Dept. 1 1 2, 6 1 9·21 N. 4th Street, St. Lou I., Mo. 

© 1903 SCIENTIFIC AMERICAN, INC. 
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