
upon such subjects as the present. It Is a 
book which all who are in any way connected 
with glue will find absolutely indispensable. 

PRINCIPLES OF CHEHS I:V THEORY AND 

PRACTICE. By James Mason. London: 
Horace Cox. 1900. 16mo. Pp. 327. 
Price $1. 

The author is a well-known chess expert 
and he has produced an admirable book. 
What he terms the " elements of chess" is par
ticularly valuable. It gives not only the 
rules of the game, but ('Olnmon sense directions 
for playing it. The diagrams are unusually 
deal'. 

HA:\,D-BoOK OF THE ELECTIW-MAGNETIC 
TELEGRAPH. By A. E. Loring. New 
York: D. Van Nostrand Company. 
1900. 16mo. Pp. 116. Price 50 cents. 

The first edition ot' this wOI'k was published 
in 1878. and the original text has now been 
thoroughly revised, so as to include the present 
state of telegraph practke. A new ('hapter 
describing in outline the new duplex and 
quadl'lIplex methods of telegraphy has been 
added. 

BEIUCIlT VO:\, SCnDDIEL & CO:\IPA NY. 
(Inhaber Gebr. Fritzsche.) Fabrik 

ather. Oele, Essenzen, und Chem
ischer Praparate. 1900. Leipzig. 

DIE AHHA:\,IERl':\'G VON PARIS. Bearbeitet 
von Dr. med. Th. Weyl. With 56 
illustrations and 3 maps. Leipsic: 
Wilhelm Engelmann. 1900. Octavo. 
Pp. 62. Price, paper, $2. 

'i'dis book is the first of a series o f  mono
gmphs on the sanitation of the world's large 
cities. The pamphlet before us is a clearly
written. fairly well-illustrated account of the 
system by which the city of Paris disposeS or 
its waste products, receives its water, and is 
d;·ained. The account is thoroughly scientific, 
and so far as we have been able to determine, 
fully trustworthy. 

RUPER'H CATECHIS �I FOil STI;A"I E NGI
:\,EEHI:\'G A:\,D ELECTIUCIA:\'S. Including 
the Construction and Management of 
Steam Engines, Steam Boilers, and 
Electrical Plants. By Edwin R. 

Keller, M.E., and Clayton W. Pike, 
B.S. Philadelphia: David McKay. 
1900. 18mo. Pp. 365. Price $2. 

The great value of a catechism lies In the 
fact that a judicious questioning emphasizes 
the more important points of a subject, and 
also stimulates the student to think more 
definitely and clearly upon it than would"be the 
case if mel'ely reading about it. In these re· 
spects the written catechism is the best sub
stitute for oral teaching, and the authors have 
performed their task in the preparation of the 
present volume in an admirable manner. I t  
was written b y  Stephen Itoper in 187 3, and has 
been so useful and popular that twenty-one 
editions ha ye been called for. The present is 
rewritten and greatly enlarged. It is profusely 
illustrated. 

PITJlIA:\,'S TWE:\,TIETH CE:\'Tl'RY BeSINESS 

DH'TATIO:\, BOOK OF BrSI:\'ESS LET

n:m;. LEGAL DOCL-�IE:\,TS ANIl MIS

CELLA:\,EOl·S. New York: Isaac Pit
man & Sons. 1900. 16mo. Pp. 
240. Price 75 cents in boards, cloth 
$1. 

A most valuable buuk tor all who are inter· 
estf'd in stenog"l'aphy. It is a complete . - --''''ai 
of didation for the use of s(,hools. {'olleges. 
teal'hel'S, law stenog-rapheL's and students of 
sll'lrthand and tnlewI·iting. The letters are 
admira bly selected and ('{)\'pr a vast range of 
subjects. "'e noti('e on page 87 one of OUI' 
own letters relative to patents on inventions. 

ON SA :\,ITARY A:\'D OTHER MATTERS. By 
George S. Keith, M.D. London: Adam 
& Charles Black. New York: The 
Macmillan Company. 1900. 1 2mo. 
Pp. 127. Price $1. 

'l'he author's chapters deal with the waste 
of water in houses and the modern systems 
of treating and nursing infectious diseases, how 
to profit by life at sea, on rice meal, the swry 
of an eye, and the rapid and progressive dete
rioration of the young, on athletics, etc. The 
papers all point ont the prevailing errol'S or 
sanitary or economic matters which seriously 
affect the well-being of HIe community, and 
which, bnt for the strangely resistant force of 
conventionalislll, eouhl easily be set aside and 
with much advantage to all. 

ROYAL NAVY LIST DIARY AND NAVAL 
HAND-BOOK FOR

' 
1901. London: 

Whitherby & Company. 1900. Pp. 
535. Price $1.25. 

This is the fourth volume of a publication 
whL-h has been well received by the naval 
officers for whom it is specially prepared. 
Over ·WO pages are devoted to the diary, a 
rage fol' each day of the year. At the end 
of e,'ery month is a printed page on wblch 
the officer may enter the dates on whIch the 
,-arions drills, incidental to the vessel In 
commission, took place in that partlcll lar 
month. At the commencement is a conslder
all Ie amonnt of historical and statistical Inior
mation respecting the Royal navy, inciudlng 
an important article on the naval 1)I'ogpess 
of the )'ear by L. ('an' Laughton. The hand
book {'ontains several pages opvoted fo aM
tronomi<'ul pllf'nomena of thp ypal', and thece 
are also tallies of tides and tidal ('onstants. 
together with a variety of information to 
meet the special needs o( th". naval officer. 

J titutifit �mttitau. FEBRUARY 9, 1901• 

Marine Iron Works. Chica�o. Catalo�e free. 

For logging engine.. J. S. Mundy, Newark. N. J. 

HU. S." Metal Polish. Indianapolis. Samples free. 

WATER WHEELS. Alcott & Co., Mt. Holly. N. J. 
Yankee Notions. Waterbury Button Co •• Waterb'y,Ct. 

Rigs that Run. Hydrocarbon system. Write St, 

Louis Motor Carriage Co., St. Louis, Mo. 

Machinery designed and constructed. Gear cuttin�. 

The Garvin Machine Co., Spring and Varick St •. , N. Y. 

New Book.-Deslgn and COllstruction of Oil Engines. 
By Goldingham . By mail, $2. SPOil & Chamberlain, 12 
Cortlandt St., New York. 

The celebrated" Hornsby-Akroyd" Patent Safety Oil 

EnlZ"ine is built by the De La Vergne RefrI�erating )la. 

chine Company. Foot of East 138th Street, New York. 

T h e  best book for electricians and be,lZ'mners in elec

tricity is "Experimental Science," by Geo. M, Hopkins. 
By mail, $4. Munn &. Co., publ ishers, 361 Broadway, N. ". 

r.r Send for new and complete catalollue of SClelll,iHc 
and other Books for sale by Munn &. Co.,3tH Broadway, 

New York. �'ree on aoolication. 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all It 'ttprs or 
no attention will be paid then·to, This is for 
OlIr information and not for puhlil'atioll, 

References to former articles or answers should givu 
date of paper and page or numher of· tlw'stion, 

Inquiries not answered in reasonahle time should hp 
repeatl'd; wrrespondents will IJPar in llIind that 
SOllll' a IlSWl.'rs l'pquire not a little l'l'sl'al'ch, and, 
though we endeavor to reply to all l'itlll'r hy 
letter or in this departllH'nt, each must takl' 
his turn, 

Buyers wishing to purchase any article not udvPI'
tised in OUI' coluDlns will he furnishl'd with 
addrf'sses of housl'R manufacturing Ol' eal 'rying 
the same, 

Special Written Information on mattprs of personal 
rather than general interest cannot IJl' expl'ctt'd 
without rPDluncration, 

Scientific American Supplements I'pfer I'pd to may be 
had at the office, Price 10 Ct'llts puch. 

Books l'pferred to promptly supplil'd on receipt of 
price, 

Minerals sent for examination should be distinctly 
marked or labeled. 

(8039) J. S. asks: How to make a 
small heater by utilizing a 110-volt eleelric 
current. A. F'or a small electric heater use 
iron wire of a size which will carry the cur
rent, and take en'ough to have the needed re
sistance. Coli this, and mount the coils on 
iron frames covered with several thicknesses 
of asbestos cloth to prevent short circuits. 
You can get an idea how to make the heater 
by examining the cuts of heaters in the cata
logues of makers of such articles. If you wish 
5 amperes 01' thereabou t to flow when the 
wire is hot, take 300 feet of No. 18 Ameriean 
wire gage iron wire. You will see that the 
heater is but a rheostat applied for use as a 
heater. It may be provided with a switch, so 
as to give various degrees of heating. The 
rheostat of an electric lantern will answer very 
well as a heater. 

(8040) W. E. G. asks: How can I es
tablish upon my premises a pond for the pleas
me of my watel' fowl�say, 30 by 40 feet, 

A. Yes. 2. Is it an explosive, Or what is 
there about it that is dangerous'! A. No; it 
is not an explosive. An explosive is a sub
stance which is suddenly transformed into a 
gas, occupying many times the space which 
the substance occupied before the explosion. 
The danger from phosphorus arises from the 

blocks? A. Very little time is need�d to mag. 
netize steel to saturation, by a suitable cur· 
rent, such as is given by a dynamo. A few 
sec,mds will suffice. There is little gain in 
strength by prolonging the process. 

(8046) O. S. asks: 1. About how 

ease with which it takes fire. It is the sub- many pounds of wire would it take to wind 
stance which is used upon the tips of ordinary the armature and field coils of the simple 
matches to ignite the wood. 3. !low does it electric motor of SCIENTIFIC AMERICAN, vol. 
come? A. It is sent to market in rolls about lxxxiii, No. 2 3? A. About half a pound is re· 

I/:, inch in diameter and :1 inches or there- quired for the armature, and about the same 
about long. 4. How long would a piece 1 quantity for the field. The quantities are 
in(,h long and I/:, inch square bUl'n if about I/" given in the description in feet. :l. Is it possi· 

of an inch was exposed at a time'! A. It ble to use this motor as a hand generator, and, 
could not be ('ontrolled in burning in that way. if so, how many volts should it give'! A. 
It would bum very violently when set on fire, Probably not. It is a little fan motor. 3. 
as a match does. r.. Does it burn with a flame !low many cells of battery (each giving 1. 5 
wnen not submerged in wilter'! A. Yes. 6. volts) would be required to run the above 

Can you tell me some other chemical that motor? A. Six or more. 
would bum with a flame by poming acid Or (8047) W. F. G. asks: 1. Is it necessary 
water on it? A. Potassium or sodium will for best results to include Leyden jars in the 
take fire when dropped into water, and bUl'n cil'cuit of a focus tube'l A. Yes; in using a 
in tlte water. 7. What is its cosn A. 1'0- static machine for exciting the tube. 2. Are 
tassium is about .�1.iiO an ounce, and sodium 
about ;]0 cents an ounce. 8. In what form 
does it ('orne'! A. In sticks in bottles covered 
with kerosene to prevent them from taking 
fire. No one should play with any of these 

thin copper sectors of a Wimshurst required to 
be in perfect contact with the glass at all 
points'! A. No; though it is desirable to fix 
it as completely as possible to the glass. 

substan{'es. They are very dangerous, and (8048) R. N. D. asks: 1. Is the ordi
frequent accidents result from people without I nary bichromate hattery. consisting of a zine 
expel'ienee attempting to handle them. plate suspended between two {'arbon plates in a 

(8043) J. B. H. writes: In our busi. 
solution of bichromate of potash and sulphUl'ic 

. . . .  add. a closed circuit battery'! A. No. The ness: a� m �any othel's u�mg large qua?tl tl es battery polarizes quite rapidly on closed cirM hqUl d mIxtures, there IS often o(,{ 'asl On to cuit. :!. Should the zinc plate be removed from 
hnd the contents of a kettle or other round tl I t' h t . . A Y I 
vessel. Ol' to find the number of gallons al-

le so u IOn w en no In use t . es, a wa�s. 

ready in any such kettle when the {'on tents are 
And after 

.
the battery has

. 
worked a few mm-

f k d th I d I 
utes. the zmc should be raIsed and lowered to o a nown ell · sen you t Ie formula displace the hydrogen. :1 I it necessary to which I have found for use in such rases. 

• .  s 

"'ith it the labor of computing is, I believe, 
amalgamate the zinc'! A. Yes. 

reduced to a minimum. Should ,\Uu consider it 
worthy of publi{'ation in yOIII' magazine. I have INDEX no doubt it will prove helpful to some of yoUI' 
readers. '1'0 find the ('apacity in gallons (of 
:!:11 cubic inches) of any vessel having straight 
sides (either parallel, conyel·gent. 01' di
vergent), having- a eir('ular hori7.ontal· cross
section and haying a flat. spherical, 01' spheroid· 

OF INVENTIONS 

al bottom, 

3C (a+b) '+8LJb' 
-------- = eapaci ty in gallons. 

35:W 

l\Ieasmements are all in inches. In case the 
vessel has a flat bottom, the second term in 
the numerator of tne fradion disappears. 
A. r.rhe fOrInula given above is an approxima
tion, perhaps close enough for faetory use, 
but in any sIlecial case the result obtained 
from its use will vary somewhat fl'om a COl'
reel gaging of the kettle. It would seem to 
be better to gage a new kettle before it is 
put in to use by measuring the depth for each 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JANUARY 29, 1901, 
AND E A C H B EAR I N G T HAT 0 ATE. 

[See note at end of list about eopies of these patents.J 
�o\tldillg machine attnchm('lIt, Bullock & 

S('ha tz .. . . . . . . . . . . . . . . . . .  ,., .. " .. ,., 666,643 
Advl'rtisillg dl'vicl', tra "('ling, W. L, D, 

WrIght ................................ 666,727 
Advl'l'tising lettpr lIHl'l'I.· and (.llvelop, F. P. 

[)'Op<iOl'P . , ... ,.,., .. " ............... 666,924 
Agricultural ia1pl<'llll'lltS, cO llllteroalanc ing 

df'vie t' for, n. D. F'unk . . • . . . . . . . . . . . • • •  666,961 
Alarm. �P(� Burglar alarm, 
Alloy, making, C.  T. Hennig ............... 666,670 
Amlllonia, apparatus for ol.Jtaining, H, 

l'�ist'her ." ... , ............ " .... , ..... 666,657 
Arma turl! coils, form for winding, J. W. 

LUlldskog ................... ,." ...... 667,134 
Armaturl's, dl'vic(' for indicating disnrrange

llH'llt of I'll'ctric Dlotor or gelwrator, J. 
T. Wa tSOIl . . . . . . . . . . . . . 666,831 

Autoll1oliilt's, plt'ctl'ic cOIlIlt'cting handh' for, 
E. N. Diekl'l':"!oll,., ..... ,.,....... f1H6,!l511 

Awning" lldjnstt'l', .T. F. (�Ol'lllall • •  , . . •  , • • .  , . t)titi,6f)2 
AWllill� fmIDt' hohl('I", C, I-I. Plan"" .II' .. . . . .  HH(),U�4 
Axlt'. adjllstahle hall ht'u l'illg, A. J. ClL'vl'll-

gl'r . . . . , ." , . ... ..................... , 
Rahy .inm lH'l', A B. St1.lrg- t's , . ,' , . , " , . , . , . .  
BalT.'l hlank Illflkillg IlHl('hhu', A. �lalthy" . 
Barn'l, dt'tHehahl .. hpad, .T. L. l\IcKa�T . .. " ,  
Harrt'ls, &('., l1la ('hill(� for molding, G. W. 

nn7,OH:� 
Htili,712 
BGii,S72 
6UU,�Hi 

fed by the water supplied by the corporation'! . .  . 
�Iy land is a rich loam, with loose subsoil. A. Untt of quantIty of water used III filling it. 

Laraway ............................. 6H6,812 
Ba�kt't lIlakill.� llUl(·l1i1H'. E. I[Ol'trlll , . . . . • • • •  {)f){),75G 
HE'al'ing frunH' or hl'llekpt, F. 0, Zt'illwoldt . . nl.i(.,BH.t: 

For preventing seepage into the soil from an i A
. 

table of these res�lt� kept npa�' the
. 

kett!: 

a l .titicial pond, make a puddle of clay and 
WIll enable the WOI kman to \\olk WIth ac

sand about equal parts Ol' a little more clay curacy, and without the trouble of making 

if the sand is ('oarse 01' loamy. Ram it well 
any eaJe-ulation in m'dPl' to find the quantity 

all over the bottom, and rise within the em-
of lillUid in the kettle. lIe will only need 

bankment to the top 01' above the water I ine. 
to measure the depth of the liquid in the ket

If carefully done with the embankment pre- tie, refer to the table. and opposite the depth 

viously wet-rammed, the clay puddle may only 
read the Iluantity in gallons 01' any other de

line the bottom and side and be covered with 
sired unit. �[IH'h time woulll in the long nlU 

sufficient sand to protect it. The thickness 
be saved. 

of the puddle depends upon the depth 01' (8044) c. E. T. asks: 1. How would 
pressure. If from 5 to 7 feet deep, the bot- you wind. and with what si,e wil·e. the arma
tom puddle should be 1 foot thick and the tUre and field magnet of the hand power dyna
sides may taper to 6 inches at the top above mo in "Experimental Keience" in order to se
the water line. The overflow may be a pipe cure the best results of electric lighting on a 
leading through the bottom or side as con- small scale; that is, to light the greatest 
venient, with a strainer, or may be a stone number of small lamps with this dynamo'! A. 
dam overflow protected by a net of galvanized We should not ('hange the winding from the 
wire, if it is to be also used as a fish pond. plan given in "Experimental �cience. " r.rhe 

(8041) M. T. writes: Please give me machine will give 10 to ]:! volts and about 3 
amperes at full speed. :!. lIow many lamps of 
one candle power, l'equiring a Ij:,! volts and 1-5 
ampere, will the hand power dynamo light 
at the winding in "I';xperimental i-lcience'''! A. 
Put three lamps in series to use up the voltage, 
and as many series as you wish till you use 
up the ampel·es. :3. If the primary coil of a 
telephone induction coil were attached to a 
magneto-electric machine, would Cle current 
received from the secondary coil be a direct cur
rent'? A. No. If the magneto gives a direct 
current, there would be no sP('ondal'Y CUl'l'ent 
at all. An induced CUl'I'pnt is only produced 
in the secondary when the primary cmrent is 
varying, rising, 01' falling, starting 01' stopping. 
\\'hen the primary current flows without change 
of value, there is no inductive e!feel produced 
by it upon the secondary. An interrupter is 
introduced into the pl'imal'y circuit to make 
and break the cmrent; that is, to vary the 
strength of the primal'y current. Then there 
is a secondary current produced. which is al
ternating in character, when the secondary 
terminals are brought together: hut is inter
I'IIpted and in one direction when the terminals 
are dl 'awn apm't, so tha t a Hpark is thrown 
across the gap. 

the resistance of 1,000 feet of German silver 
and platinum wire of the following numbers 
by B. & S. gage: 3D, 31, 3:!. 33, 34, 35, 36; 
also price and place where they can be pur· 
chased. A. The resistance of German silver 
is 1:!.9 times as much as that of the copper 
wire of the same size and length, and that of 
platinum is 5.5 times that of a copper wire 
of the same size and length. Hence, if you 
multiply the number of ohms pel' 1,000 feet of 
copper wire f rom the tables by these numbers, 
you will have the resistance of 1,000 feet of 
German silver and of platinum wire respective
ly. Lest you may not have the figmes for 
copper wire, we add them for B. & 15. gage: 

No. H. pel' 1,000 feet. 
30 . . . .. . . . . ........... . . . .  10 3. 30 
31 ........................ 1 21.:a 
3 2  . .... ... .......... ...... 164. 26 
3 3  ....... ........ . ... ..... 207.08 
34 ... ................ ..... 261.2 3 

3 2 9.35 
415.24 

Any dealer in electric material can ohtain 
these wires. See our advertising columns from 
time to time. 

(8042) C. W. C. asks: 1. Can you (8045) L. V. C. asks: Will you tell 

Ht'al'ill�, �haft, lU('htPl' & E�l'hl("l',.. ti67,O;W 
nt'lt, p]t'(·tl'it ·, :\[OOl·P & :'tlul'l'Il,'-" " 06H,!l:33 
Bt'lt, plI(llp�s ('arrit'r • .  J. S. SOllrt,k ., ........ 666,709 
Bt'lt snpport, :\L II. 'Yilsoll " . , .. . . . . 066,fl14 
Hie'reiE', c. ('hl'istt'IHWIl , . . . . HH7,171 
Ril',yelt' cnlllk. C . •  \1l1U<l1l.. . GU7,U53 
Hie.n·IE's ill l'i'ar of vt'hieli'R, attadlllll'llt for 

ll'a<iillg, :\ldhmald & Davis., .. , ... , ... Hfi7,154 
BinilPl', tt'llII101'lIl'Y, C. Y. IIt'ulwl,., . . , ..... H(l7,012 
Boat, lift ', .J. A.. Allit,llo, .. ,., ..... ,." .. ,. UU7,057 
Roilpl'. 81'(' Sh'am hoih'r. 'Vatt'l' tuhl' hoiler , 
Book 0111'11 hol{ling ll t'vi('p, .T . L, 0·:\'\'111.,.,. 666,972 
Boot or :;;llOP, .J. P. 'Yakt'fit'ld, . . , ... , ..... tH .• i),1'l;;o 
Hoot or Rhop llolishill� tlt'viel', I.'. P. Hmith . . 6fi7,157 
Bottle eall c!osurt', E. HoffllIan .......... , .. 666,673 
Bottlp caps, machint' for rolling lockin� lugs 

Oil, B. Hoffman ........................ 666,672 
Bottle closllrp tll'virt', E. L. Yt'wt'll . " " . . . . 66H,Olll 
Bllttle guard, .J. II. P('tPl'S, " " " ' , .  666,9:W 
Bottle Ilt'ck fOl'miIlI! mu('hhH', A. J. Rmlolph ()()(),n:m 
BottII' stoppt'l', .J, Htt'inht 'rg" " , " ,  ........ H6H,!)ll 
Rottlt " unrt'fillahl t ', E. Kmhplllillhl . . . ,." .. BHli,H:;2 
Bottlt- wl'apppr machim', G. A.. Mm'nzt'nlllait'r (HiH,}".fi4 
Box, M. Breault ......... , ................. Hti6.7!17 
Box making m::t('hill(" ( '. Engberg." ,," " ,. UG7,OOU 
BI'Hk... Rt't' V{'hie]t' hl'akp. 
Brakp shot', 'V. �\. Allt'n . . . .  ()67,052 
Bridg-l's, COllstl'urtioll of tn'Rtll', I.'. ,,,pldon, fH16,S:m 
Broadax, J. Rl'itlgt's., .. ," " " " ',.,.," ,. 667,00.0 
Brllsh, ba th, B. D. Knickpl'ho('kt'r .. . . , .. " .  6tiO,7ri!l 
BlH'kle, A. J. Davidson" ,., .. , ... " .. " ,  .. GH7,OO:{ 
Buckle, SIlSlll'IHit'l', A R. Mill!'!' .. " " ',.,,. H()G,770 
Burglar alarlll, 'V. H. Pa l'rish ........ , . , .. ti()fl,fil-lS 
Burglar alarm s,\'stt'lll, C. Colt'ma ll . 4iIiO,7:�7, 667,11G 
BUrner, Sl'C Gas burner. Hytlroearhon 

burnE'r, 
Burner, O. p, Eversolr-" " ,', .. ,.,',., ... ,. 666,957 
Burning pulverized fuel, apparatus for, G. S. 

Enlcrick .. . . . .. .. . .... .. ...... . . . . . .  , . 
Rutton, F', Clark" " , , " " " " " " " " " ' , .  
Button, t lt'tachal.Jlfl, W. U. Raiue" ." ," ' ,. 
Rutton fastening dpvice, NevillS & White . .  . 
Cahinet, foml, J. Aillert." ,. " . .... . . . . . . .  . 
CaiJinet, kitchl'll, R, R. Lake" " " , . " . .  ,' Cahli"' supporting clip, !i'nller & Walsh .. .. .  . 
('alPnlatin� maehinf', W. H, Clark . . . , . .. . " 
Camera, photographh', }1'. B. Dickinson" " . 
Can opener, G, 'V. Uomher, . . . . • . . .  , " " ' , .  

Can opener, Thurlow & Epler , , , . . . . . . . . .. .  . 

Cans, pte" tl('vice for removing caps from, 

666,8H2 
667,002 
666,S55 
666.n71 
GHH,052 
HHn,XlO 
666,BGO 
ti66.919 
H6fl,652 
667,OS4 
667,108 

J. W. Fllllpr . . . . . . . . . . . . . . . . . . . . . . . . . .  667,145 
CapR, machinfl for charging wax and corks 

into vl'sspl, C. G. Baupr" . . .. , ., .. . . . .  . 
Ca!1Rlll i', mf'tallip, F. A. Wilmot. . . . .. . . .. .  . 
Cal' hrakp attaphmt'nt, C. E. Kirk . . .. . .... . 
Car door, graill, A. Millt'r . . , . , . . . .. .. .. . .  , . 
Car draw bar or draft rig-ging attachlllt'llt, 

rai lwa�', T. L. McKeen" " , , " " " , . 
Car ft'IHlpr, F. P. Laws" , , " " " " " " ' , .. 
Car fpnder, Rtl'Ppt, Case & Schuldt. . . . . . . .  . 
Car, etc" frt'ight, Camphell & Humphrey . .  . 
Car or vt'hiclf' sandillg machilH', railway, 0, 

S. Ilamnlontl" " " " " ." " " " " " " , . 
Car saft't�' tlpviC'P, stl'f't't, B. l\IPS?UI·OS t't a1. 
Car swit(·h. automath', Harris & F'al l . " " , . 
f1al'ilon sht,t't holtll'r, L. F. Miller" " ." " ,. 
Cal'dhnal'tl �('Ol'illg- lllHC'hillf', A. Andel·sen .. . . 
C;lI't, hand. H. Butlt·I' . ...... .. . ........... . 
('artl'itlgt' ht'lt, WOVPll, T, C. Orndorff . • • • . • .  

Cartridge carrit'l', E. T, Gihson . • • • • • • • • • • • •  

BtiB,H17 
Hfiil,7Z:{ 
4ifi7,O!l-l 
BU7,(1)7 

G6H,B70 
tiHfi,BH4 
666,7:lG 
666,7::4 

66fi,X6:� 
066.X15 
61)6.0::0 
HG7,OH8 
667,055 
B66.n:1 
666,6�7 
667,082 

tell me If phosphorus Is dangerous to handle'! me the time necessary to magnetize steel (Continued em pa{Je 93' 
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llgraving machine, A. Stiria • •  

. ,  D. Ie. Allison . . . . . . . . . . . . . . .  . 
.er, J. P. Cleal . . . . . . . . . . . . . . . . .  . 

. unk, G. J. Davison . . . . . . . . . . • • . • .  
C T. M. Mulkerins . . . . . . . . . . . . . . . . . .  . 
Ce. L"board, vessel, D. S. '\Vebster . . . . . • . . .  
Ct'll . .ering tool, ':r. L. Hamilton . . . . • • . • • . • .  
Cbair. See I��olclillg cbair. 
Chair, G. A. Bo\ven . . . . . . . . . . . . . . . . . • . • • . •  
Cbair, C. R. Engelbrecb t . . . . . . . . . . . . . . • . . . .  
Cbair, D. C .  'Vf'therbead . . . . . . . . . . . . . . . . . .  . 
Cht'1'l'Y StOlW r, .r. Fellows . . . . . . . . . . . . . • • • . .  
Cbopper. St'e Cotton cbopper. 

666,985 
666,790 
666,648 
666,650 
666,873 
667,158 
666,753 

667,162 
667,076 
666,784 
667,077 

Chutr', coal, .J. D. Clarkson . . . . . . . . . . . . . . . . . 667,061 
Cigar casp, ,Yo P. B. Urick . . . . . . . . . . . . . . . .  666,781 
Cigarette and matcb box, combination, I .  

Bertin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,732 
Cigart'ttp packing machille, H. Rankin . . . . . .  666,975 
Cloth cutting machine, W. H. Palmer, Jr . . .  666,978 
CO('k �aft'ty df'vicf', gas, Pattman & Clen-

(h�nllil1g . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  666,777 
Coin cOlltrollpcl IllPchanism, C. E. Holmes . . .  667,090 
Coin controllt'd IlletN', C. E. Holmes . . . . . . . .  667,089 
Coin holdp!" P. Schlpmmer . . . . . . . . . . . . . . . . .  667,104 
Collar, horst', C. A. Blom . . . . . . . . . . . . . . . . . .  666,640 
Collal's, ('tc., macbine for folding, Maitland 

& Bt'attip . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,766 
Coltt·I', rolling, G. L. Cyr . . . . . . . . . . . . . . . . . .  666,881 
Comh. See '\Veaver's comb. 
COllllllllllica ting- SYStPlll, I. Kitsee . . . . . . . . . •  
Condpllsing coil, E .  Kupferle . . . . . . . . . . . . . .  . 
Convprtihlt· tuh, N. F. Hurdel . . . . . . . . . . . • . .  
Conypyt'l', E. Ht'lft'llstellpr, .Jr . . . . . . . . . . . . .  . 
Cooking ntt'l!sil lid, Hnlt'tt & Holmps . . . . . .  . 
Coolill,!; hy liquid air, apparatus for, J. F. 

Pl::l(,P • • • . • • • • • • • • • • • • • • • • • • • • •  666,692, 
Corn hnskpr, C. O. Harker . . . . . . . . . . . . . . . .  . 
Cotton cbOlll.Wr, Jubin & Snyder . . . . . . . . . . .  . 
Crackel' packing machine, .J. ",V. Sbaner . . . .  . 
Cross SPCtiOll, making articles of varying, J. 

666,883 
666,761 
666,805 
666,865 
666,756 

666,693 
667,088 
667,093 
666,705 

I. .. anz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,851 
Crucihlt,s, prott'ctol' and sbaker for recbarg-

ing, .J. Illingwortb . . . . . . . . . . . . . . . . . . . . .  667,131 
Crusbing roll, P. Argall . . . . . . . . . . . . . . . . . . . .  666,892 
CmTPnt motor, C. Jasper . . . . . . . . . . . . . . . . . .  667,017 
Current \yhppl, .J. P. Kelso . . . . . . . . . . . . . . . . .  666,808 
Curtain and sbade support, combined, J. A .  

Beall) . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . .  
Cuttt-'r lH'ad, A. Dickey . . . . . . . . . . . . . . . . . . .  . 
Cyc-It·, R. '\\'ittmann . . . . . . . . . . . . . . . . . . . . . .  . 
Cyclp boat, C. B. Provins . . . . . . . . . . . . . . . . .  . 
Cycll', motor, C. E. Clemens . . . . . . . . . . . . . .  . 
Davit, ship's, E. S. Renwick . . . . . . . . . . . . . .  . 
Dpcol'ticating fibrous plants, machine for, T. 

Burro\\'s . . . . . . . . . . . . . . . . . . . . . . . . . . . • • •  
Dpntal clamp, R. M. Mayes . . . . . . . . • . • . . . • .  
])psiccating blood, etc . ,  R. Stauf . . . . . . . . .  . . 
Detpctor. Sf'e Switcb detector. 

667,111 
666,742 
666,837 
667,036 
667,062 
666,909 

666,645 
666,903 
666,711 

Display apparatus, B. S. Annis . . . . .  " . . . . • . .  666,995 
Display pas pI, G. B. Streit . . . . . . . . . . . . . . • . .  666,941 
Display rack, L. C. Medearis . . . . . . . . . . . . . . .  666,769 
Displaying advertisements, etc., apparatus 

for, H. Pierpont . . . . . . . . . . . . . . .  666,906, 666,907 
Ditcbing and grading machine, L. J. Helling 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Door stop, A. L. Henderson . . . . .  , . . . . . . . . .  . 
Door time check, J. Koerber . . . . . . . . . . . . . .  . 
Draw bar attacbment, T. L. McKeen . . . . . .  . 
Dra wpr pull, H. A. Palmer . . . . . . . . . . . . . . . .  . 
])rlc'ss stand, E. J. Kessels . . . . . . . . . . . . . . . .  . 
Drpssing, device for applying liquid, C. S. 

Emm('rt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drill, .r. H. Redfield . . . . . . . . . . . . . . . . . . . . . .  . 
Drilling maehillP, B. Gallagber . . . . . . . . . . . .  . 
Dust cOI\-densation, apparatus for flue, R .  

666,668 
666,669 
666,760 
666,969 
667,033 
666,809 

666,847 
666,818 
667,080 

Rnt'tschi . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,978 
Dye and making same, anthraquinone, 

Schmidt & Jacobi . . . . . . . . . . . . . . . . . . . . .  666,702 
Dye and making same, blue cotton, J. Her-

bal)l}�' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666,866 
Dye and making same, claret red disazo, J. 

IIpl'babny . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  
DY('ing, 'V. C. Durff·e . . . . . . . . . . . . . . . . . . . .  . 
Dyeing machine cop carrier, J. Major . . . . . .  . 
l<Jgg (ksi<:ca ting apparatus, E. 1\1. Boslf'Y � . . 
Elt,(·tdt circuit controllpr, Lindstrom & Co\v-

ppl'th\vaite . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Elt'ctric conductor tt'rmillal, A. L. Ellis . . . . . 
ElpC'tri(' t'lt'vator, n. RowntrPC' . . . . . . . . . . . .  . 
Elp('tdc macbinr', dynamo, .\. E. Jenney . . .  . 
glpctric machine safe-ty devict>, d�rnamo, H. 

666,867 
666,846 
666,902 
666,859 

666,764 
666,744 
666,699 
666,849 

W. Bllcl, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,113 
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Bleeiric machin('s, load pqnalizing apparatus 
for tiYllarno, Ht�\Vlptt & Er\)PIl . . . . . . . . . . 667,130 

Elc('tl'ic macbinps, mf-'ans for preventing 
bunting of dynamo, H. W. Ruck . . . . . . . .  667,114 

El{'('hic meter, ..:\. D. Lunt. . . . . . . . . . . . . . . . .  667,028 
Electric meter, prepayment, F. P. Cox 

667,066, 667,070 
EIN·tl'ic motor, O. H. & A. F. Pieper . . . . . . . 666,69] 
EI( dl'ic motor controlling frame and con-

strncting same, T. 'Y. Eaton . . . . . . . . . . .  666,665 
Elr'dl'ie motor moullting . ,  T. v\'". Eaton . . . . .  666,656 
Eln'tI'ic IH·ote(·tivt' SystPlll, H. I". �'rpp(l . . .  667,12:3 
I,jl(,<."tl'it'al conn('ct(H', II. F. Fret-d . . . . . . . . . .  667,125 
Elpdi'ical gf'IlPl"'atOls, antomatic cut out de-

viee for ust" iII COlllll'ction witb, M. S. 
CIa ,,'sun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,920 

Elt'ctl'icnJ tt'uctioll un closed conduit sys-
tems, II. Lane . . . . . . . . . . . . . . . . . . . . . . . . .  667,OD5 

EngiJ1t'. SFe Explosiv(� t'nghw, Rotary en-
g; int'. Rotary steam engine. Wind en-
:..f llle 

Engllw, Burns & Pickles . . . . . . . . . . . . . . . . . . .  666,644 
gll gitll' , C. Ie Picklps . . . . . . . . . . . . . . . . . . . . . .  666,690 
Ellgine controlling dpvict', C. Rpl'ves . . .  , . . .  666,875 
Engine ignition deviN', explosivp, H. G. Un· 

dl'l'\vood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,827 
Enghws, power system pmploying explosive, 

H. (;. Underwood . . . . . . . . . . . . . . . . . . . . . . 666,826 
EnvC'lop making macbinf', J. A. Sberman . . . .  666,888 
ExVlosivp pngillP, H. L. Arnold . . . . . . . . . . . .  666,838 
E,Yt-'glassps, R. B. Finch . . . . . . . . .  666,927 to 666,92H 
E.,·pglassPR, G. ",V. Wells . . . . . . . . . . . . . . . . . . .  666,719 
Eyt'glaRRI's, t'h-'ctronwdical, P. Balme . . . . . . .  666,731 
II'allllillg mill, ViTalter & Furman . . . . . . . . . . .  666,782 
Farm implt'nwnt seat, G. D. Ford . . . . . . . . . .  666,802 
Fall<'t't, K L. 'Valtpr . . . . . . . . . . . . . . . . . . . . . .  667,109 
Ft'l'd watpr beatl:'r, R. Schul:r. . . . . . . . . . . • . . .  666,822 
I;�t'pd watpI" rl'gulator, rl'. Fitzgprald . . . . . . . .  666,897 
I,'t'f-'dt'r, stpam gPlH�rator. L. St·rpollf't . . . . . . .  666,704 
Ft'IlCP joint, .J. T. Ward . . . . . . . . . . . . . . . . . . .  660,947 
[;�t'Il('P Rpacillg df-'vice, wirp, C. A. Willmarth 666,786 
Fibrous composition of matter, J. A. Just . . .  

666,806, 666,807 
F'ihrous compositions, machine for making 

vessels from, G. W. Laraway . . . . . . . . . .  666,811 
Fill', document, H. S. Culver . . . . . . . . . . . . . . .  666,649 
Filtpr, J. Davis . . . . . . . . . . . . . . . . . . .  667,004', 667,006 
Filter bottom, J. Davis . . . . . . . . . . . . . . . . . . . . 667,005 
F'iltpr, watf'r, Faber & Greer . . . . . . . . . . . . . .  666,745 
Firp apparatus, F. E. Kenney . . . . . . . . . . . . . .  667,14!J 
Fire escape, J. B. White . . . . . . . . . . . . . . . . . . .  666,879 
Fil'Pproof cluster tanks of concrete, E. L. 

Heidenreich . . . . . . . . . . . . . . . . . . . . . . . . . .  667,172 
Flood gate, revolving, W. Mosley . . . . . . . . . .  667,030 
Floor beams, stirrup or hanger for, J. A. 

Butz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,918 
Fluid actuatf'd motor, H. L. Arnold . . . . . . . . .  666,840 
Folding cbair, L. La vonier . . . . . . . . . . . . . . . . .  666,681 
Folding machine sheet registering mechan-

ism, H. K. King . . . . . . . . . . . . . . . . . . . . . .  667,022 
Folding or collapsible box, A. W. Beers . . . . .  667, 1 1 2  
Fruit ]Jicker, G. L. Tbunen . . . . . . . . . . . . . . . . .  666,9SG 
Fruit picldng device, .T. L. Hackett. . . . . . . .  666,666 
[;�ruit SlJlitting and stoning apparatus, 

Rchpidler & Brown . . . . . . . . . . . . . . . . . . . .  666,701 
Fupl, macbine for making artificial, E. B. 

A. Z\yoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,050 
Furnace. See Refuse fUrnace. 
Furnace fuel feeding mechanism, .T. P. 

Luckett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Gal'nwnt, union, A. E. Post . . . . . . . . . . . . . . .  . 
Gas, apparatus for treating chlorin, E. C. 

667,027 
666,814 
666,749 
666,938 

Paramore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,100 
Gas, appliance for producing perfect com-

bustion of, Bennett & Fowler, Jr . . . . . .  . 
Gas burner, Huber & McGinty . . . . . . . . . . . .  . 
Gas burner, self igniting, R. Beese . . . . . . . .  . 
Gas genprator, acetylene, W. J. Bauneu . . .  . 
Gas generator, acetylene, G. G. Smith . . . . .  . 
Gas generator, acetylene, F. S. Wood . . . . .  . 
Gas producer, W. H. Bradley . . . . . . . . . . . . .  . 
Gas, treating and utilizing chlorin, E. C. 

666,894 
666,678 
666,792 
667,161 
666,878 
666,724 
666,795 

ParaUlore . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  667,099 
Gate. Spe }i�lood gate. 
Gear, hydraulic reversing, R. Weber . . . . . . .  666.8�2 
Gear, variable speed, E. Heirman . . • . • • . • • .  666,864 

" St " Foot an4 ar Power 
Screw Cutting 

���dS Lathes 
Send for Catalogue B. 

SENECA FALLS MPa. CO. 
09S Water Street, 

Seneca Falls, N. Y., U. S. A. 

�ENGINE.a.I'OO rl M A C H I N E.  S H O P  O U T F ITS , 

.• 'THE i) TOOLS ANO SUPPLlES,-;",,'!2"' M S . S[BASlIAN LA1H[ CO'�?rm���ir�; 

All kinds of Machinists' and Carpen
ters' Tools-right. up to the minute
a 'fe correctly described, explained and 
il1ustrated in the new and revised 
edition of 

MO NTGOMERY & CO. 'S  
TOOL CATALOGUE.  

A veritable Tool E ncyclopedla. fully 
indexed. ��ull of solid and useful in
formation from cover to cover. A 

kinds. By mail fg��?���ts�
ucation about Tools of al] 

MONTGOMERY & CO., 1 0 5 Fulton St., New York C.lty. 

WORK SHOPS 
of Wood and Metal Workers, with
out steam power, equipped with 
B A R N E S' FOOT PO W E R  
M AC H I N E R Y  _ 
allow lower bids on jobs, and -give 
greater profit on tbe work. MachInes 
sent on trial if desired. Catalog Free. W. F. '" JOHN BARNES CO. 
1 9 99 RUBY ST., ROCKFORD, ILL., 

T H E  AUTO-CAR B U R ETTO R 
made upon a new principle furnisbes a reli
able explosive mixture. Easy ignition and 
tie�

t
�! 

e
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q
:is��: 

Especial)Y adapted to automobile and cycle 
motors. Our custowers say it is the best 
Carburettor in the market. We make also 
the Register Valve for cnntrolling the 
flow of gasoJine or other fluids. Write us 
forjii�

s .ft,(\lR�I� °j�W*¥§�toC'O. 
30 W. Washington �t., Chicago, III. 

The Pe rfect ion of Pipe Threading 
i s admitted tobereached when our 

No. 9).0 PIPE THREADING 
MACHINE 

is  used. As a band machine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac
tion. One valuable feature is. that it 
bas no arbitrary lead screw for deter
minin

�
tYle or pitch of thread to be 

CUi-HE J�lii£�f't'��eG. CO. aOI Curtiss St., Toledo, Ohio. 

Wanted in all important places of the United 
. '  States.-

Agents · for 
the sale of 

wJtlely 
Ull
cal
ma-

also for OUT adding machine,s with typewriter. 
First Rate Improvements ! 

G R I M M E ,  NATALIS & CO" - Braun schweig, Germany. 

T H E  JOHNSON ROTARY P U MP. 
Simple of construction, positive 
in a�:tion. easy and quiet in ope
ration. Especially adapted to 
pumping soap, oil, sugar. lard, 
g]ucose. acids, starcb, ,"Iue, var
nish, COIn and water, malt, etc. 
Large �dzes fl)r irrigation. 

!\rade as a I:lelt oTsteam pump, or com
bination, or operated by electric motor 
or gasoline engine. Manufactured by 
DA VIS-JOHNSON CO., 

THE WATER B U RY 

Emery Grinder, 
with�djustabje table, for fiat surface 
grindlng and tlnislling, and for ordi
nary tool grinding. 

I:lr Send for Oirculars. 

B L A K E  & J O H N SON , 
P. O. BOX 7, ' 

WATERBURY, CONN.  

Acetylene Gas Lighting 
Reduced t o  the most 

Efficient, Safest, Simple 
and Economical Use. 

We guarantee ·our machines per
fectly automatic in action, to ex
tract all the gas from the carbidd. 
and absolutely no over production 
�fo�:

s
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o
1Jgd���i�r�: 

Standard sizes 10 to 150 lights. Ex- ' 
clusive territory g-iven to responsi
ble agents. CorJ'Bspond with 

N I AGARA FALLS ACETYLENE GAS MACHI N E  CO., 
Niagara Falls. N. Y. a nd Canada. 

NEW YA N K E E 
DRILL G R I N D E R .  

ARTESIAN 
Wells, Oil and Gas Wells drille" 
by oontract to any depth from50 
to 3000 feet. We also manufac-
�':,'iie
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u
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h 
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same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Wri te us stating exactly what 
is required and send for tHus-�}ij�]i�jJ
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:
e��dll!ca@taIOgue. Address 

:) AND SUPP.LY co. YOBI>. U. S. " 

Gelatinous substances, apparatus tor con· 
gealing, C. Seilacher . . . . . . . . . . . . . . . . . . .  666,703 

Glass, apparatus for forming plate or sbeet, 
L. H. Dolan . . . . . . . . . . . . . . . . . . . . . . . . . .  667,007 

Glass, apparatus for rolling prismatic win-
dow, W. V. B. Van Dyck . . . . . . . . . . . . . .  666,717 

Glove, D. I,'. Morgan . . . . . . . . . . . . . . . . . . . . . . .  666,853 
Glycel'ids, decomposing', ,T. "T. Aylswortb . . .  666,636 
Governor for explosive engines, sPPPu, H. G .  

Underwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,828 
Grain drill, Carr & J om's . . . . . . . . . . . . . . . . . .  666,895 
Grain drill, C. Dpsjal'o.ins . . . . . . . . . . . . . . . . .  666,922 
Grain dump, pot'tablt', J. D. Birky . . . . . . . . .  667,059 
Grate bar, W. S. Bull . . . . . . . . . . . . . . . . . . . . .  667,014 
Grinding scissors, holder and gage for, W. 

L. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,740 
Gun hrpak lever luck, J. L. Ackerman . . . . . .  667,051 
Gun cleaner, R. B. Carr . . . . . . . . . . . . . . . . • • .  667,060 
GUll rt'ar sigbt, C. H. Griffitb . . . . . . . . . . . . . .  666,665 
Hair drying appal'fttus, S. W. Beebe . . . . . . . .  666,638 
Hair fastt'IH'I', F. II. Buzzacott . . . . . . . . . . . .  666,860 
Hammel', motive fluid opl'l'atNI, C. H. Jobn· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,757 
Hammer, pneumatic, A. C. Beckwitb (re-

issue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,887 
Hammock stallll, E. Brusseau . . . . . . . . . . . . . .  666,798 
Hanger. See Trousers hanger. 
Harmonica casing, P. Orlando . . . . . . . . . . . . . .  666,686 
Harness pPg support, D. D. Torpey . . . . • . . . .  666,779 
Harrow, .J. Haden . . . . . . . . . . . . . . . . . . . . • . . . .  666, 667 
Hat poullcing macbine, S. Emerson . . . . . . . . .  667,074 
Hat stretcher, .J. F�. Kennefick . . . . . . . . . . . . .  667,019 
Hay rakp, whpt'l, \V. H. Patten . . . . . . . . . . . .  667,0:M 
Header elevator safety device, J. Macpbail . .  666,901 
Heater, M. Reatly . . . . . . . . . . . . . . . . . . . . . . . . . 666,886 
Heating apparatus, bot air, E. H. Johnson . .  666,870 
Hingp, spring, ",V. J. Hoal .  . . . . . . . . . . . . . . . .  667 , 1 66 
Hoisting macbiIw, E. C. Reiter . . . . . . . . . . . .  666,976 
Hooping and beading macbine, barrel, J. 

Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,639 
Hosif'ry, treating, M. Sarfert. . . . . . . . . . . . . .  667,]42 
Hydrocarbon burner, F. L. Carter . . . . . . . . . . 667, 1 65  
Hydrocarbon burne)', J .  B .  Neuendort'f . . . . . .  666,685 
Hydrocarbon bUrner generator, J. F. Will-

iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,785 
Ice plow, H. Anderson . . . . . . . . . . . . . . . . . . . . .  667,056 
Incinerating vault, W. S. HulL . . . . . . . . . . . .  667,015 
Insulator, H. R. Sargent. . . . . . . . . . . . . . . . . . .  667,103 
Insulator for handled vessels, heat, C. K. 

Decherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,651 
Internal combustion motor, H. L. Arnold . . .  666,839 
Iron. See Laundry iron. 
Ironing board, J. R. Carder . . . . . . . . . . . . . . . .  667,164 
Ironing machine, L. C. Somerville . . . . . . . . . .  667,041 
Jar cap, milk, J. J. Elias . . . . . . . . . . . . . . . . . .  666,743 
Journal box, W. M. 'Vbeildon . . . . . . . . . . . . . .  666,836 
Kilns, steam trap for draining, W. D. O'Con-

nor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,OH2 
Knob fastener, door, .J. Chase . . . . . . . . . . . . . .  666,gOO 
Label bolder, G. J. Kraushaar . . . . . . . . . . . . .  666,850 
Lace fastener, shoe, P. J. A. Smith . . . . . . . .  666,708 
Lace, shoe, T. E. Lewis . . . . . . . . . . . . . . . . . . .  667,025 
Ladder, I<�. C. Weiss . . . . . . . . . . . . . . . . . . . . . . .  666,948 
Lamp, electric arc, R. Fleming . . .  667,119 to 667,122 
Lamp, electric arc, C. E. Harthall . .  667,128, 667,129 
Lamp, electric arc, Thompson & Harthan , . .  

667,106, 667,107 
Lamp, incandescent gas, C. W. DickeL . . . . .  666,923 
Lamp shade, O. A. Mygatt. • . . . . . . . . . . . . . . .  666,683 
Lamps, ring sbade for hydrocarbon vapor, 

W. S. Quigley . . . . . . . . . . . . . . . . . . . . . . . . 666,778 
Last, follower, E. C. Wright . . . . . . . . . . . . . . . .  666,726 
Latcb, A. Larsen . . . . . . . . . . . . . . . . • . . . . . . . . .  667,023 
Laundry iron, F. W. Collier . . . . . . . . . . • . . . . .  666,921 
Lawn rake, A. S. Anderson . . . . . • . . . . • . • . . .  666,730 
Lawn rake, I. M. Pbillips . . . . . . . . . • . • . . . . .  666,689 
Level, spirit, F. A. Brownell . . . . . . . . . . . . . . .  666,843 
Lifting jack, C. Bredehoft .  . . . . . . . . . . . . . . . .  666,642 
Linotype macbine, C. C. Pugh . . . . . . . . . . . . . .  666,817 
Linotypes having accented capital letters 

thereon, Holliwell & Elliott . . . . . . . . . . . .  666,882 
Lint separating and condensing apparatus, 

Delph & Cantey . . . . . . . . . . . . . . . . . . . . . . .  667,072 
Liquids, apparatus for feeding coagulants 

to, A. Harris . . . . . . . . . . . . . . . . . . .. . . . . . . .  667,127 
Lock. See Multiple key lock. 
Loch:, H. L. Mace . . . . . . . . . . . . . . . . . . . . . . . . .  666,765 
Loom electric warp stop and filling changing 

mecbanism, H. 'Vyman . . . . . . . . . . . . . . . .  666,729 
Loom sbed forming mechanism, Wyman & 

Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,728 
Loom shedding IllPcbanism, H. Wyman . . . . .  666,787 
Loom shuttle bobbin catcb, E. Parkinson . . . .  667,101 
Lounge, rocking, J. Grader . . . . . . . . . . . . . . . . .  667,085 
Lubricator, Gal'rl'ls & Kimball . . . . . . . . . . . . .  667,148 
Mangle, R. Bel·g . . . . . . . . . . . . . . . . . . . . . . . . . . . 667,05g 
Maps and charts, apparatus for reproducing, 

E. Aberl i .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,788 
Match box, '1'. W. Mabee . . . . . . . . . . . . . . . . . .  666,966 
Match box and tool holder, combined, R. P. 

Wetmore . . . . . . . . . . . . . . . .• . . . . . . . . . . . . .  666,720 
Measure and implement handle, combined 

tape, W. H. McGill . . . . . . . . . . . . . . . . . . . .  667,031 
Measurer, lumber, R. G. Moss . . . . . . . . . . . . . .  666,904 
Meat cutter, C. P. Mosher . . . . . . . . . . . . . . . . .  667,029 
Metal working macbine, ,T. B. Renshaw . . . . .  666,696 
Metal working tool, Doolittle & Graham . . . .  666,801 
Micropbonp, A. G. Holcombe . . . . . . . . . . . . . . .  666,677 
Mixing and measuring materials, inechanism 
. for, H. L. Arnold . . . . . . . . . . . . . . . . . . . . . .  666,841 
Motion, means for conv,,"rting, D. D. Culver . 666,738 
Mowpr grass receiver, lawn, W. D. Trigalet 666,780 
Mulcbing machine, Bailey & Cheney . . . . . . . .  666,791 
Multiple key lock, J. Roche . . . . . . . . . . . . . . . .  666,697 
Musical instrument, H. Hornbeck . . . . . . . . . . .  666,931 
Musical instrument, F. Scbaub . . . . . . . . . . . . .  666,821 
Musical instrument, W. Spence . . . . . . . . . . . . .  666,710 
Musical instrument, mechanical, J. Wellner. 666,834 
Musical instrument player, automatic, E. M. 

Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,039 
Negative and print washer, combined, }i�. H. 

Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,020 
Nest, Weller & Rupp . . . . . . . . . . . . . . . . . . . . . . . 667,047 
Nut lock, W. O. Dye . . . . . . . . . . . . . . . . . . . . . . .  666,925 
Ore wasbing and concentrating machine, C. 

Brash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,796 
Organ action, electropneumatic, W. B. Il�lem-

Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,658 
Organ, portable, Conn & Pezzoni. . . . . . . . . . .  667,065 
Package carri(�r, Marx & Guerra . . . . . . . . . . . .  666,967 
Packing for piston rods, casing for metallic, 

1<'. E. Small . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,88\) 
Papp.r folding machine, H. K. King . . . . . . . . . 667,021 
Paper making macbinery, lifting device for 

coucb rolls of, T. H. Savery . . . . . . . . . . .  666,700 
Paper tubes, apparatus fO,r making, J. H. & 

E. L. White . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,722 
Paper tubes, making, J. H. & E. L. Wbite . .  666,721 
Pencil sharpening macbine, J. Whowell . . . . .  667,173 
Phonograph, L. E. Curtis . . . . . . . . . . . . . . . . . .  667,117 
Phonograpb record cylinder of celluloid, A .  

N. Petit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,937 
Photograpbic bands of film, apparatus for 

perforating, E. L. Doyen . . . . . . . . . . . . . . .  667 , 1 1 8  
Photographic dark room, portable, A .  Werner 666,988 
Piano action, L. N. Soper . . . . . . . . . . . . . . . . . .  666,982 
Plano case, C. R. S. J. Halle . . . . . . . . . . . . . .  667,087 
Picker. See }!�l'uit picker. 
Pin retainer, G . •  T. Capewell. . . . . . . . . . . . . . .  666,735 
Pitman holder, E. J. Birkett . . . . . . . . . . . . . . .  666,794 
Placket closer, gar men t, K. W. Leaf . . . . . . .  667,024 
Planing macbhH', J. S. Graham . . . . . . . . . . . . .  666,898 
Planter, corn, R. R. Essig . . . . . . . . . . . . . . . . .  666,8D6 
Planter, corn, G. D. Haworth . . . . . . . . . . . . . .  666,754 
Planters, device for exbibiting operation of 

corn, ,J. C. Tunniclitf . . . . . . . . . . . . . . . . . .  666,115 
Plow, J. Malll!'h . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,768 
Plow, P. ",V. Rpiffsneider . . . . . . . . . . . . . . . . . .  667,102 
Plow, J. C. H. Winkler . . . . . . . . . . . . . . . . . . . .  666,949 
Pneumatic despatch tube carrier, E. A. For-

dyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,747 
Pneumatic f'levator, J. 'V. Hicks . . . . . . . . . . .  667,169 
Pocket books, etc., carrying device for, E .  

M. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . .  667,083 
Pole, carriage, H. F. Ma ttbas . . . . . . . . . . . . . .  666,767 
Polisbing compound, Drescher & Adams . . . .  667,008 
Prepayment mecbanism, F. P. Cox . . . . . . . . .  667,068 
Prepayment mecbanisms, coin box for, F. P. 

Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,071 
Prepayment meter, E. Allo . . . . . . . . . . . . . . . . .  (167,054 
Prepaymeilt meter, F. P. Cox . . . . . .  667,067, 667,069 
Prepayment meter, E. Oxley . . . . . . . .  667,138, 667,139 
Press. See Riveting press. 
Press delivery apparatus, S. G. Goss . . . . . . . .  666,751 
Printing plate and base, F . .T. Wendell . . . . .  666,83a 
Printing press sheet slitting device, T. M. 

North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666,935 
Printing presses, etc., driving gear for, M. 

Pum�,
a
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SOLD EVERYWHERE. 
Williams' Shaving Stick, 25..,. 
Genuine Yankee Shaving Soap, tOe. 
LuxurL Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, SOc. 
Williams' Shaving Soap (Barbers'), 6 

Round Cakes, 1 Ib., 40c. Exqui site also for toilet. 
Trial cake for 2c. stamp. 

Th� only finn in the wO'l'ld making a specialty of 
SHAVING Soaps 

TII�Nl;o�' WJ�H�MSDi�s'D�l:sto���'JE�t. 

The P ipe of the Century. 
. . . THE .. . " MALLINCKRODT " PATENT 

NICOTINE ABSORBENT ANO VENTILATEO SMOKING 
PIPE IS T H E  O N LY PIPE FIT  FOR A 

G E NTLEMAN'S USE. 
You may appreciate the exquisite flavor and taste 

of a good snlo.lting tobacco, but you can never have thJlt 
enjoyment W' til a di rty, foul-smell ing pipe. tboroufl,hly 
Sl\turated whb poisonous nicotine juice8, 80 bitter and 
r�����1�11i�����d\

a
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h
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sorbed before reaching the month, and assuring a. cool, 
il��;;�d �_��!blro����'o �

o
�

e
Jt�

e
!���,

ed ����ti�t�� 
size and flnish. Over 100,000 sold in 1899 alone. 

Send fur illufitrated circular ·'H. A." with prices. 
T H E  H A R V E Y  & W ATTS CO. , 

387  Broadway, N • . Y. Stat i o n  E, P hiladelphia. 

THE OB'i�rurn�/�:x'!!e�! 
Sledge, Hatchet, Hammer, Au
ger, l!'i1e, Knife and Chisel �au. 
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Bal usters� 
Table and Chair Legs and other 
irregular work. 

Patented. I:lr Senft for Oircular .t. 
The Ober Mfg. Co .. 1 0 Bell St ., Chagrin Falls, 0 ., U.S.A. 

HIGHEST EFFICIENCY 
attained in the 

STO VER 
GASOLINE 

ENG INE  
The best is always cbeap

est. Write for prices. 

STOVER E N G I N E  WORKS, F R EEPORT, ILL. 

Telephones, 

Using Natural Gas, 
( 'oal Gas, Producer 
Gas. and Gasoline di
rect from the tank. 
1 to {(J H P., actual. 
The Springfield 

Gas Engine Co. 
21 W. WaShington St 

Springfield, O. 

REVERSING STEAM TURBINE.-P AR-
son's recently perfected turbine for boats. Illustrations 
showing details. Contained in SCIENTJ]'IC AMERICAN 

��:�lH��.E:�d rr�;J !iP��wrlj�fe��.
cents, by man, from 

Send 3c. for catalog of 
Monarch Marine 

Gasoline Engines. 
iJ4 to 45 H. P. $200 up. 
Grand Rapids Gas 

Engine & Yaeht <10., 
Grand Rapids, Mieh. 

GERE GASOLINE. ENGINES 
'T1"""'F"F"'F"fQTi4i11] CABIN .��OPEtrB·OATS 'l�i· .. ��",�iil---li",m.lJtNGINe CA6TIN6S, BOAT t"RAMU 3 _ GlO.H.GERt y .... C"l;.:,j�(�Wb. 

Nfw CAT FOR 4 STAMPS GRAND RAPIOS.MICHIGAN. 

CROSBY'S 
CLOVES 

Factory to Family by mai l post-paid. 

�?! :roe:ats ,����� �f��Dit������eMo�h�:'�d
M
R�i�� 

deer gloves unlined and silk lined $1. 50 to $2.00; many 
other kin d e of gloves and mittens 60 cf'ntsllnd upviRl·ds.. All in ill ustr!tted booklet " Glove Pointer�. 11 N at ur al 
Hlack Gal l o way, Ual fski n , and other fur coats: 
Gallowaywholehide robes, Taxidermy and Head Mount-
i����dbf�Ork��g� '���!6�

r
?
oo

:�� o�r
o "O�:t��! ��:BF�l����n 

We also buyrawfurs. 
THE C R OSBY FRISIAN FUR COMPANY, 1 16 Mill Stl'eet, Roehellter, lol. ¥. 
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TO LAST TEN YEARS without repairs. We warrallt our 

('yph�r� In�ublltor8 to do tha.t and 
'll 3.rant{'� them a.sfullows-torequir�nosup. , i led mubture ; to beself-ventilatmgandreg. ,lIatm2 ; 10 operate with less oil and expense ; 
to be fir� proof; easiest toopel"ate; to produce strMJ!!er chicks ; to out-hatch any other ma_ 
chin� ur money refunded. Circub.rs and prices 
free. HJ2 page book, uProfltable Poultry e:r�[GULATING ftt't'ping." 200 new illustrations for 10.; Btamps. �f·lJtNTIU.TUIG , �k for book 1:�4. Address nearest office. Cyphers Incb. CJ" Boslon, Mass., Wayland, N, Y •• Chicago. Ills, 

Pump, ft't'Il, ( ;arrt'l:;; & KimIJall. • • • • • . • • • • •  (W7, 1 47 
['ump. tluid slipply, I I .  L. Arllot(] . . . . . . . . . . .  t.WH,S42 
l'IIIH P vain' Iliotioll . •  \. Itit-htp!' , . . .  fiOU,077 
['II I l IPS and sha rt illg', 1'11(1 thrllsl t'Ol l l l t t' l ' imla l ll'l' foi' ('l' l l l l ' ifl l ,:.!;al, F. I I . .racksoll . . .  
PllIll pillg' a pparatns, .\. Hnll<"ilPI 
['\ I IulIing' IIl I ' I 'hani:,w l ,  .J. . : a'lIl1oll . . .  . 
QUHl'ry holps, ptc . ,  fOI'l'l' j t ' t  dt'vi l'l' fOl' 

" I iii,sti!I 
lilHi, H· U 
<itii.i,l"lO;; 

dt'Hni l lg', :-I. \\', & I I .  F. BII('kwal tt'L' . . . .  HGU,7U!) Itat'k. H"t' i)ispl; [� '  ,';L( 'k. \\'Hg'OIl I'Ht'k. 
I{ailwa .... , pit'dl'iv. t:. T. 'Yoo(ls . . .  . 
lta i lway, l'll'vatl'd, .f. \Y. ( ;0 11('(' . . . . . . . . . . .  . 
I{ailwa .... tolwit t 'h stawl, E. B. Entwislt' . . . .  . 
Itailwa.r i'{Witdlt 'S, IIlt'Hns foi' opl'l'ati ng', .r. 

uU7 , t  t o  
007,01 1 
O(iii,!I21j 

C H E A P  P O VV" E  R .. Rail�;�;.\" K(�\�\t ;.il�'�: · IIlt'<l I l �  for ClIH'I�<l tillg' 
(j{jH,H!H) 

is obtainerl from a \Vitte Gasoline Engine. It is ee,momical, d U I' a b I e, is 80ld right and guaranteed for 5 years. Wri re for catalogue C. 
WITTE IRON WORKS CO . 

51� West 5th Street, 
Kansas City, ),10. 

-------

�t l'E'Pt. .f. It. LICl�·d . HH7 , 1 ;'0 Ita i l\\ ar t ip, .1 . "'. ( 'oopt'I' . . . .  fiU7, 1 1 0 Itailwa,\' t ra \' t ' l i l lg' t'olltact, tllllll'l'g1'CllIllll .. Il'l'· 
t I'ie, J. FICl�·d . . . . . . . . . . . . . . .  HB7.tJ7H 

Itah; in �t'('tlt'I', F. I I .  PE ' t E 'I'IlI l l l l  . . . . . . . . . . . . .  Hf.Hi,H7..J 
Itakp, Xt't' I l n \, I'nl�t , .  I.awil I 'akt', 
Hakp. I I .  \\' ib'h, . . . . . . . . . . . . . . . . . . . . . . . . . . .  HHH, !HtlJ 
Ita tt - i l l 't (1l ' ill , .T. H. Hplishaw . . . . . . . . . . . . . . . • HtiH,H!)f) Itazo]' � tl'oJl, L. Ht' l'g·t'I' . . . . . . . . . . . . . . . . . . . . .  HfiH,!!!)"" 
HI'f' l'ig't'I'a t i l lg' bo�lr. "'. \'Pll it'I· . . . . . . . . . . . . .  IiHli."":!!! 
Itpfllst' flll'lIat·t', \\'. :-I. I In l l .  . . . . . . . . . . . . . . .  Hti7,Ol:; 
Itt'g'istpl'. XPP ( 'a�h l't'gi�tt'l', 

EVOLUTION OF THE AMERICAN LO- It"''')' , :;. u .  U,.n" " . . . . . . . . . . . . . . . . . . . . . .  . 
Itp t i IlOSt'OrH', E. L. ItrPI' . " . ,  . .  , .  

tiHi.i,!I:d· 
ti�iti, Sr)H 
H07 , 1 ::[) 
H�)fi,7S;; 

COlllotive.- By Herbert T. \Valker. A valuable series by a member of the National Railway llul'ieum Committee. fl'lle locomotive from 1825 to date is described Rnd illnstrated I)y carpful drawings, great attention being glvpn to historical accuracy. 21 illu8trations. SCI ENT IPIC A}lEHIC A" 'WPPLE}lEXTS I I I '!. I I I :J. I I 1 ·1 .  Price lU cents each. Fur sale by :.\olunn & Co. and all new811ealers. 

Hhpo�ta t ,  ( ;. F. 'l: l l 't i l l . " . " " , . " " " " , . 
Iti v E ' t i l ig pl't'��, n. \\'. \\'t'itt'I·" , . " " , . " , .  
Itot'kn, ('hai l'. and lOll liP', ('oIllhill('tl, \Y. II .  

llt ltll't' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Hotl ('tlll pliI lP:, lJ nllz & nit·!wl. . . . . . . . . . . . . .  . 
H.ota l'�· Pllg' i l l l ' ,  .1. \\' . Callaway " " " " " , . 
ItotalT Stp,lI1 1 PI Ig'iI iP. 1. Xhafpl' . . . . . . . . . . .  . 

fiHti,O:� 1 
Hnn, 7 7t 
HH7 , l lj;� 
uHf),HSl . _----- - ----- :-;a�h wt'il . .dlt�, t1asl{ fol' IlUlkillg' H('allllt'H�, .\. 

MAX I M U M  POW E R- M I N I M U M  COST. :>. I lndg-'·' . . .  . . . . . . . . . . .  . If you m�e a pump for Xaw, ( ' , ll ( ' i )nIl I lPI' . . . . . . . . . . . . . . . . . . . . . . . .  . tii.iH,671 
HH7 , 1 [);) 
0i.i7 , 0 1 �  
H06,B79 
006,780 

beer, lard. acids, starch, Xt',l l t' dial .  �Pl ' i l l 1!, F. L. l"t,lIng'g' . p e t r o l e u m ,  brewer's X('alt,. wt'il.,dlillg'. ,,'. I I .  Xal'g'P l I t  . .  " . . . .  " "  mash, tanner'R l iquor, �('I'P'" �to( 'k, F . .  \ I I II ' I · t . . . . . . . . . . . . . .  . cottonseed oil or fluid8, Xt'a t .  �PP Fal'll l i ll lpll ' l l l l ' l l t  St'a t .  hotur cold, thick or th in :-:I't'tl (1I 'ill . . J .  Xt  . . I 'II . . .  . . . . .  " . . . .  , , ,  . . .  007,043 

T ISERw'AO\tArfyetpt8MP XI't '�I��Y' \��:\�\'i\; . �'.) . �'(.)\.".
I�I: . �

l �I �l . .  
1:1.\�·�I . �.

t'�I: :  . �;�� Hlifl,DU2 , ._ which does the most w?rk at. Xt'lf lot'killg' ho:\. . .T . •  \ . .It'wt'II . . . . . . . . . . . . . .  (j(j7,OU2 the le.ast eXPeI.lse. SimPlY I �t'" i l lg' Ilw ('hillt' a t ta t'1I I 1 IPl lt  fol' hlillli st i tch-constl uqted. ('an be run at i l lg alld ovp]'�palllilig', ( t . Xdlllt'itiPI' . . . . . .  HHH,S7H - allY de8lred speed. Perfect� '[ X ,  ,. ... . 'I ' , ·1 " ' t ' t 'l 'I ' J 0 Iy dUrable. AU parts are inLerctJangeubl
.
e. Needs DI) , t \\ I � I ... I I l . ! (  l l l H , ( 1 . 1 1 1 1  � I ( 1  :-; ltlt , . .  . 

" ('(,., 
..... 

l', ' 
skilled workman. Derects guaranteed. ( 'atalo9llC ire('. . �plh�· . . . .. . . .  : . . .. . . . . . . . . . .  : . . . . .  � . . . .  " n":- ) 
TABER PUMP CO. , 32 Wells St.,  Buffalo, N. Y. , U. S. A. " �t'\\" I��FtI l I��::;!::,I I l: . �

t
.
'( >tl I.

I �� . �1� t:t:l�I.".I��I�I: . :: . ".l� �)(iO,H-l-l 
The " Wolverine " Three 
Cylinder Gasoline Ma
rine EnQine.  

Write Xt'willg' I,l lachillt ' 111'1'1111' thl'pa(1 tak l' up, II .  foreat- I . :\. Idt'llII lI. . . . . . . .  . . . . .  UU7 ,  1 70 
alu(llte . XPWI

(
I,I� H������li���:.' t I \,t'I,�palll i l lg

, . a t ta l'illllt'lI t ,  
6GG,877 

Tht" only rt" .... t·tsing a.nr! s!'lf-
startin!! �a.;wjiJlt' ell>!ilh." on 
the market. Lij!hlest en,!tine 
f,," :ht' power lluilt. Pra\"ti-
1':1 1 1  \" 1](1 Y:hration, .\ usoJule
h' �:lft"'. �lng-l ... dmlble a.wl 
ti·il'h· lll:J.rint' .'"11111 sta.tiond.r\" 
nl')t"N from � 10 3U H. P. � \,ULI, ER INE  

M O T O R  WORKS, 
G rand Rapids, Mich , 

�t'willg' lIla('hillt '�. tll'\'h-t' ftlr tirt'illg �wams 
ill g'l( )\'t'. H . .  \. ll() l I l 1 i t ' I '  . . . . . . . . . . . . . . . .  HHH, liS2 

Xha(lt' tiXtl l l't', Wi IHlnw, T. B. < i l' i tllll . . . . . . . .  6tiH,Ufi·! 
Xllt 'H l' i l lg' alltl Illi l l i l lg' IlIadliIH', an tolllatk, n .  

'\'. l'a( 'kpl '  . . . . . . . . . . . . . . . . . . . . . .  . 
Xitlil lg' IllH I 'kil lg' (Ip\' i � · � · .  L. 1 1 .  hl·okp . . . . . . .  . 
Xi�l lal hox ,  I I .  F. FI'Pt'(I . . . . . . . . . . .  . 

Ht);i,ntlr. 
fiHIi,,,i.i.�n 
fiH7, t 2-! 

I Xigllals, 

.

(' I1<1l't ( )I' IIIt'l IlI:-; fol' I,t',l(lillg', .\. J.  
)lll l lfly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hfi7 , 1 ::7 Xig'lIal il lg, .\ . .  f. :\1 II IItl,v . . . . . . . . . . . . . . . . . . .  , i.W7 , 1 :W I Xigl lHl i l lg' all(1 l'pg'i�tPI'il lg applll,l t l l� t'il't'n i t ,  ------- �plt't"tin', 1 1 .  E. �hl·!'\,p . . . . . . . . . . . . . . . . HHH.70G Queen Transl'ts and Levels I �iA'II"lil l", ,,,I.·(·liv\,. F .  c .  1·;lI' i l l;< . . . . . . . . . . .  IHHl,!I!iH 

H igh Grade I nstruments with t h e  Latest I m provements, 
160 page En- 240 page �Iath· g i n e e r i n g  I THE QUEEN I ematical liata-Catalogup. on l o g  u e on ap-application. plication. 
ENGIN EERS' A N D  DRAFTSME N'S S U PPLIES. 

Q U EEN & CO Optical and Scientifi" 
I,  Instrument Works, 

59 Filth Ave., New York. 1 0 1 0  Chestnut St., Ph i la . 

Xili ,·o tlllol'ill�. IHaki lig'. \\'. ( ' .  �t'II11I' . . . . . . .  HHt�u,"'�n Hilk ti l l i�h to ho�it'I',\', ! 'tt '  . . g'i\'il lg', liT Hal'-
ft'l't . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W i7, 1 40 HiVholl ti llt' 1', .1. 0. LiVpil](·ott . . . . . . . . . . . . . .  Hti7.nOn 

�ll'tl, ( ; i h�oll & )'1('(;l'a th . .  . . . . . .  (mf),�IU2 
Hmoke ('oIlRnll l i l lg' (Ipviet', flll'lIa(·t', n. X. (;al-

laght'1' H07 , 1 2H RnaI', I Iwkilig', .\. & E. dp� ( ' I't'��Olll1ipI'('H . . .  tHin,7,n 
Roltlt'l'ing IlWt'llilll', t 'all, ( '. n. KIl I l l I llf'I'S . . .  HHH,n42 
Xoit', .T. I\.patl'{ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HliH, X71 
XIlIIIHI hox tliavhl'ag'lll, L. I'. Vali(lllt't . . . . . .  i.iUH, 7 I B Xnnlld !'I'eonls all(1 tht, l ikp, IIt'I'IlUtlH'lIt ('op», of, .J. K. Itl'.ntal'tl . . . . . . . . . . . . . . . . . . . . .  HBH. Sl!) 

� � N I e K E  L �g���
I
��)

�
;I�

t'
�·on�; t 1�ll�I.

g't
;�:�";k · "';,i);,�·: : : : : : : : : : :  :�:;:1:�I� <:) oc AND Spool (It'liVPI'Y ('uhill('t, \Y. II. UPl lt l lt'I' . . . . . .  6f37,081 �� Electro-Plating �g�:����' (.i�

t��;p
Yf�:.d;�,;i�li:!l��ltll'hi l l('I','¥, H. P. � � Apnaratu8 and MateriaL "'illSol· . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . .  667,15!) 

i5§ T8E Rqllll l't' anti 11'\'1'1, ('omhiIlP(1 try, C. 'v . Hovis 667,167 

a'""": - Hanson & V an Wi nkl e ����fl�:.11��p
llI��::�()��' (.�)�;�JI�;l (�:�)tl�

'H(�f: '1::: 'H�  ' iI'i�� 
666,016 

o ;::. - Co.. gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6n6,868 

�§ ·!'tif',,·al·h;. !'\ • •  J .  XtalHl. Xt't' HI'PHH �ta l!(1. Tt'pillg stand. 
� ... 136 Liberty St., N. Y. Stpam hoilPI', ,Yo F. Brown . . . . . . . . . . . . . . . .  ()67,001 �2 30 & ;gh�C�:g�l St RtPll1ll hoill' l'. C. S:umwlI . . . . . . . . . . . . . . . . . . .  Hfln,H20 

;=====================� 
Rtt'alll hoilt 'I·, .J. E. Thnl'lIp·l'tlft . . . . . . . . . . . .  tiHH, 7 1:� 

----- Ht('am lllotOI', ,Yo }<'. & .T. O. F i n k  . . . . . . . . . .  6HG,Bel!) 
StPll h,\' stt'V mt,(,hunil'{In, antomat ic  COlTt'f'tOi' 

WATERPROOF GLUE 
A NEW GLUE which is strictly WATER. 

PROOF. Information and prices supplied by the 

CASEIN COMPANY OF AMERICA, 
74 J O H N  S T . ,  N EW Y OR K .  N .  Y. 

fOI', ( ' .  O . .TaIlHf',\' . . . . . . . . . . . . . . . . . . . . .  ()li7,01 () 
Stf'ril izin� lit'vit·p, If'. ( t .  Rlll'gholz . . . . . . . . . .  tj1l6,844 Rtiteh fill ish il lg lllachilH', .J. B. Iladawa,\' . . .  Hli7,OHH 
Rtockillg', M. Rm·fpl·t . . . . . . . . . . . . . . . , . . . . . . .  007 , 1 4 1  
Htol) IH'I'. St>{, Bottlt, stol)Vt'r. 
Htovl', E. C. Coit' . . . . . . . . . . . . . • • • • • • • • • • • .  6fl7,O()4 
Rtl)Vl', J. ( ta l·�' . . . . . . . . . . . . . . . . •  a a a a  • • • • • • • 6H7 , O t O  
Htovt', wht't'lhal'I'ow, a nd �Iptl, comhillt'd 

llli l lt ' I " S ('nnki l lg', ( '. C. Bt'n��nn . . . . . . . . .  WiH,7n:� 
Strcpt RWt'ppill,g' apparatns . ,  C. 1\1. Kimhal l .  ()B7 , 1 :�2 
SUSPt'HUt'I'S, 1'. Ferry . . . . . . . . . . • • • • • • • . . . . . .  

HH7, 07S 
XWimming' tll'vi(,t', �. Lal·:'wll. . . . • . . . . . . . . . .  fil:Hi,Rl a 

- ------ _ ._____ _ _____ Rwitt'h IIl'tt,(·tnl', npl'll, ,J. M. Mc(tanl(>�' . . . . .  HtiO,B08 

SAV E Y O U R F U E L Switt'h tonglH' OIlt'ra t i lig 1lH'('haliism for 
traDlwa,\'�, .J. A. & .J. Dixon . . . . . . . . . . . .  HH7,07:� You 'will fInd our GASOLl:XE 

Jlol",tlnlt Enltinc!!I a ,l..l1"e,'l.t � .... ...,.e_ 
saving over stea.m and a per
ted t'1·onolllil"a.l boon 'wht're wood, ('oa.J or 'water Urt' 
sl":.r("(· a.1111 hig-h pril . 
Both iril-tillll alld 
h(list from ti to 1 .'10 II. P. ��� 

.Il1i ���.�:�\;lal�:i=:.' �(;';;; 
fil i i \'"  gllanint!'[·d. �eJJd 
for free catalog ann state 
i'-i7.t� of f'ngine want!'!i, 

Tack machilll' fl'PO mt'('hal l i8m, ,Yo �la.v . . . . Bfi7, l r.:� 
Tanir I'Pgnlatnl', .T. �. Yonll,g' . . . . . . . . . . . . . . .  n�l,nn;� 
Tanning avparatns, H. J" . StPIlg't'l . . . . . . . . . .  fi6H,S57 
Tpaehing IIt·vic·p, a L'ithml'ti(', BOl'ol'n & 'Yal-
I lace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ""lfm.!lnn 

Tl'l'ing stand, F. ]<J. Zarrallll . . . . . . . . . . . . . . .  tithi.""SO Tpll'I.!'I'aph instl'llmt'ut, vrintillg' . ,  L. 1\1 ('as-
I st'lla . . . . . . . . . . . . .  A • • • • • • • • • • • • • • • • • • •  H()fi, ,10;61 

Tph'g-ravh, shiV's, L. X. Thomvsnll . . . . . . . . .  (H.fi.B 1 2  
Tt'lt'phow', G. L. lIng-ali . . . . . . . . . . . . . . . . . . .  ()()H.n75 

\Vt'lJer (;as & Gasoline Ellgill� Co., Tt'It'llholW d i rpdor .... hol<1(·I'. I. R I IofflllHlll l  . .  6GIl,n74 P. O. Box 11 14-a, Kansas City, ::\1(). T('h'phol1(' ('xchangp ('i l'cuit amI si gnaling np-
paratnR, lI. U. ROI·t.\· . . . . . . . . . . . . . . . . . .  HGH,HU8 

Gas Burners. Tt'lrphOlH's, a l'I'angt'mt'nt o f  :-1Wit t'1lillg ap
plianct's in  cnl1nt'f'tion with, P. Ral)· bidge . . . .  

Tbputl'ical appliau(·p. n. L T on-t'I·I'{ . ,  . . .  , . , .  
Thn'shing llla('hhw, ",Y. " ... I Hllg'l'l' . . . . . . . .  . Thl't'shillg' m:H'hint' fpt'tlt'r attadlll l t ' l lt ,  .J. \Y. 

Gfln.S74 
fl()fl, 71 ·� 
fiHn,()54 

Hal'vt'Y . . . . . . . . .  . . . . . . . . . . . . .  H()(), SO.� 
Thrt:'shing mat'1lillt' St'I't't'Il, F .  \Y. XOI·PII)o;O! l .  flfl7. WH 
Thrpshillg- ma('hill( '�, crlilltl l'l' tooth WI't'l)('h for, G. ThorSl'Il . . .  " . . .  , . .  , . . . . . .  , . . . . .  (;(;7,044 
Tit'. Rpp Railwav tit'. 
T i it'R, mannfactnrillg', ,Tacqual't & Bool':tt'm . .  ()Hn.nH'� TiDlpVip('�� rpg'nlatol', A. Bsnnat,\'IIt' . . .  H61.i,!")!!7 
Tin" for v('hiclp whp('ls, rnhbl>I', R. So \Yood-

BALL BEARING AXLES AND RUB- ruff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . nnn.72tl 
tiflti.7·Hi 
(mn.S2·! OGH,!)!)() 

ber l'ires.-A paper read betore the Carriage Builders' National ConvenUon, Philadelpb ia, October, 18D4, �bowing the advantage to be derived trom the Ul'ie of ball bearings ant] pneumatic tirea in road vebicles. Contained in SCI ENTIFIC AMERICAN SUPPLEMENTt No. 
!'H':!. Price 10 cents. To be had at tbis office and from all newsdealers. 

----------------------------�! I ,  lIJ1i1infii� j� 
�- . _  .. .. J 

AMERICAN BOAT & MACHINE CO. 

ROW,  SAI L AND PLEASU R E  BOATS, 
ST L OU I S ,  MO. - -- - -

T H E  MI ETZ & W E ISS KEROSENE 
and GAS Engine 

burns K E R 0 S E N  E cheaper and saferthan easoline. Automatic, simple, reliable � 0 elE'ctric hat wry ortlameu�ed. Pf'rfectl"�VnlatioTi. Belted or directly coup leo to dynamo for electric lighting, charging stor
n g e batterieS R n d a I I  
pO�'er purpo@es. 

� Send for Catalogue. 
A. MIETZ, 

12R-13A MO'I'I' ST., NEW YORK. Markt&Co.,London.Hamburg,l'ans 

TirE', IH1Pllmat ic, H. G . .  Fiskt' . . . . . . . . . . . . .  . 
Tire valvp, pnPllmatic, L. T. Rmith . . . . . . . .  . 
Top clip, A. M. Baltlwill . . . . . . . . . . . . . . . . . .  . 
Tongs, ('nttpl', and thn'adl'l', ('omllinution 

pi Ilt', G. \Yirl . . . . . . . . . . . . . . . . . . . . . . . . . .  HHfi,!)r.O 
Tongllt· snpvort, wa�nll, F. M. Rllhf'P . . . . . . .  nfi7,0: :,s 
Tool handl", �. X. RlnHII . . . . . . . . . . . . . . . . . .  fl07, 1 ()[i TorVt'fin pl'O.it'('til�, I<J. }�. \YhitmRII . . . . . . . . .  Ian .o..J� 
To�' howlillg apparatus, F.. Lnhitz . . . . . . . . . .  (\(i7.02li 
Trtu'f' holdp!,. n. L. Spragnt' . . . . . . . . . . . . . . .  HH7.n42 
Tra('k Ipyt'l and g-Hg'P. K II. ::\IcIIpllr,\' . . . . . .  tHW,77 2  
T:-ap. R I 'P  \YURtl' t rap. 
Tn'His, ('. Yoorhis . . . . . . . . . . . . . . . . . . . . . . . . .  I.inn.fI-lG 
Tl'ollt,." for I'lt'ctric CIllTl' II hOI. alltomotnr, I .. . I,Olllila l'tI -(:t'l'ill . . . . . . . . . . . . . . . . . . . . . . .  . 
Trnllp.\· . 1)J I( > llIllath'all,\' ('olltl'ollt'(l, .T. R. Lill I !  
Trolll',\' wht, t ' l .  I\\hl'i ( 'atil lg', A. "T. Gahrio . .  . 
Tr()n�i'I'�, So .\. nh'ht'l'�tl'in . . . . . . . . . . . . . . .  . 
Trf)m;;('I'� haugt'l'. R. T. PmH·all . . . .  , . . , . . . . 
Tl'uek franH', I'�. F. (joltrn . . . . . . .  , ' , . ,  . . .  , .  
Trunk followt'l'. L. A. Dit·hl . . . . . . . . . . . .  , . •  
Tnh. K('p ('ollvt'rtihlt, tnh. 
Tllllt' rnttl'r awl pXValult.l', "T. L. RthH' . . . .  . Tng'. ::\1. :-,,' it'I��'Il . . . . . . . . . . . . . . . . . . . . . . . . . .  . Tnrhill1'. !>:ttt':II11, M. Rp('k . . . . .  , . . .  , . , . . . . . . . 
Twill!' hoW!'!' . . r. A. Th.mll )�tlll . . . . . . . . .  , . .  . 
T."]lt' paRti l lg Illolo . . E. ( ' .  ).[(,Fal'lalln . . . . . .  . 

f)fHl.n,�.f 
fi6H.774 OflO.f1:n 
fif)fi.n-!� 6H(),f:S·J 

Tnw ('()mposillg' ma('hill('R. aTlpara tns fnr 
('hal'g'illg' tllht'� Ill' ('aSt'� fol', V "'i('kR . . ti()7,0"'!) 

Type writ illg Illneh i lle compntillg attacbp mpnt • .T.  H. :!\"pa 1 . . . . . . . . . . . . . . . . . . . . . .  66(t 684 
Type writing machinp tabulating attach· mpnt, C. F. Laganltf . . . . . . . . . . . . . .  , . . . 666.1B2 
Typp wl'i t ine or other machines, platpn for, 

A. Grn ff  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Umhrf'lla, E. H. Burtis . . . .  " . . . . . . . . . . . .  , . Umbrelln, J. H. Shank . . . . . . . . . . . . . . . . . . .  . 
(Cont\nUiJd on page 95) 

66a66� 666.646 1 
667',106 

FEBRUARY 9, 1 901•  

The essential element i n  a walch i s  its accuracy in time-telling, The The Full Ruby Jllweled 

ELGIN WATCH 
meets the time telling requirements fully-!,nd more-it is . enduring, y.iel�ing !1 1ifetime of 
service-strong, requiring the least attentIOn of the repair man-artIstIc, belDg cased to 
suit the purchaser. Sold by all jewelers • 

The World's Standard_ 
An .:I&,ln watch alwa�'R has th� word "E1cln" engraved on tl:e worr.:.,-fully guaranteed. 

You :May A� 'Veil use a light that is a luxury Its tu use one tha.t smokes, smells or burlls up your illeome. 
TJlE AXGI"E LAMI', 

"The LIK'ht. t.hut. �'e " er }�all!il " 
Is so llear perfection tha.t it makes the nrdina.ry laUJp look ridk11IoUl" a.nu gas a.nu electricity an llllwa.rra.llted IUXlITY. \rllJle Its light is most brill1allt it Ilt'yt'r l'iulOkel'i, slllells or gets uut of orrl .. r, lequirel'i a.lmost nu ca.n·, is lightl'd and ex
! 11lg'1Ji!'ohe(1 a.!'o l·�.\l'tily as gas, and :is an ohject l'$�on 
111 e" (lI"'I!l,\'-('lg:httt�1l t't"lltS' worth of ordinary 
kerosene !lil bUTIL!! for one lUunth. 

Many thuusands of thl!!o\e la.mps are HOW in use in homes, stores, nUiees, chltrch�s, libraries, etc., etc., anu users look upon it as the solution ;!r���t �Wl�l�i�a����:��nl�o�·��r (�:���::l
e
e
s
k
e
I�ln 

�
h
:;·���(�'��I'��1��>

f
(?��. ·7\ib�)�;k' PI., New Yor� 

Latest, Cheapest and Best. 
1'akes tbe place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 

Casilia 514 LIMA, PERU, S. A .  ---------- --- --

_
._

-

Tells how to make ail kinds Toys, Steam Engines, Photo (�ameras, Windmills, Microscopes, Electric Telegra phs, Telephones. �ragic Lan· tern�, ..Eolian Harps, Hoats from a rowboat to a schooner; also Kites, Balloons, Masks, Wagons, Toy 
�W;;:�SSt��:: ;i��,�r�,:���:�!tibii anl"l Bird Traps. and many others. All is made so plain that a boy can easil) make them. 200 handsome illus. Thiffgreat book by mail, IOc., 3 for 25c. C. DEPUY. Pub., Syracu!'J.e. N. Y. 

BABBITT METALS,--SIX IMPORTANT formulas. SCIENTIFIC AMERICAN SU PPLEMENT 1 I '.!3. Prlce 10 cents. ��or sale by Munn & Co. and all news_ dealers. Send for catalor!ue. 

��Y Make Rubber Stamps ? 
Our " �ew York " Rubber Stamp Vulcanizers reeeived the only medal awarded allY Vulcanizer, World'8 Fair, Chieago. Simple process. Large profits. Ci'1'culars free. 

Barlon Mfg. Co., Dept. A, 3 3 8  B'way, New York. U ,  S. A. 

$ 1 ,000 A YEAR FOR LIFE. 

�"hl'n 
�1�}��'�J\� Ersl' �ijh �nLJ���I�l1fHIT, 

g i v i n g"  ] ( 1 ( \  i'�r ('t'llt l1l0rt' levcrage t h a n  a n y  othpr. 
... ;" �  Any lad\' {'all {'olltTol t.ht mo<;t vino\ls hllTSt'. POSiT 

tiVl! ('un:for jongup-lollillg. \Yill pTt' vl'nt sidl' pull
ing and liridnp: on one line. R;�l1t t(O allY addrt'ss" 
postpaid, UPOIl rt'('t'll ' t  of price, In X (, plate or 

Im!)erlal Bit 1:��j(va�i;:I;I�l l�;:,'. �j4t�1 �'t���:,
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S IX  PER CENT. GUARANTEED. 
1m., 7 JEWEl.ED 
adjusted, patent reguJator,stem wmdand 

:Item set, genume NATIONAL SPECIAL A thorough investigation will convince you that $12.50 

�i�ta7i�� !�ile:l:g :g� :!� a���r:r l�c��e �� '$l�&�JI�� life. It will conv.ince you that the enterprise i:s not a speculation, but a solid, conservative inv,,",stmp:lt. Tbe plantation. 6.000 acres, is bein!l planted. to rubiJer and SUf;mr. The Company's Ii .... inancial Strengtb-flhe Uex:ican Coffee and Rubber Growers' ASSOCiation mana�es 
��; t�l:t\tt�i��la ��Pil�?oel�:ooa:�, �S��l�n$Ll,������d 

ruu\'euent. La<.Ues· or Genu' Slze. 
lURRANTEll 20 YEARS. UK. 

e��l!����
e
F��fo��gk�s:'��i��:!� 

watch made. M\.;st be �een to be 
SpeCIal oifer for ned 
rour full nameand 
we WIll !iend thls owns steamboats. Each Member Only One Vote Impossible to ��reeze Out-Tile plan is the perfe('tion of co-operation. Chicago Title and Trust Co., �'rusteesThis well-known institution holds the title to the land 

. . WIth prIvtlege toex, 
If found satisfactory pay 

a!,!ent & express char�es. 
guara.ntee and beautIful cham & 

��1n �;I�SS o�s P�o�i���ii�Oitl��s tfrpt��t��;ss��.s������; large and permanent returns, nothing equals a wellmanaged tropical plantation.!1 Russell Sage !'ays a rubber plantation is better than a bank. Write for litera

sent free WIth every watch. 
at once as this may not appear again, NAT'L lIIFG." IMPORTING CO. 

lSi Dearborn St . •  B 42U. Chicago, IU. 
ture, rnentiOTI

.
in"tbiB paper. MON'l'EZUMA p. LA:'>ITA- , � . nON, 11m A"bland Bl�ki ���RMA�S- I \..bt Stitntific }lmtrican 

DURABLE DESKS I PUBL ICATIONS  FOR 1 9 0 1 .  
Don't 0011 until you oet our catalo{1ue-

! The prices of the different publications in the United 100 pages 0/ money 8aving values. I States. Canada, and Mexico are as follows : 
AMERICAN STO RE STOOL CO., 3 3 Howard St" NewYork i RATES BY M A I L .  -- - -
DRY BATTERIES,--A PAPER BY L, K. 

I S("ientific American (weekly), one year. - - .a.00 Scientific American Supplement (weekly), one year, 5.00 Export Edition 01' the Scientific American (month-Bobm, treating of open circuit batteries, historical dry batteries, modern ory batteries, Hellpsen's battery. 
:� ��;rs�a��tb'Jfro��ef{ru�t;i�lcins:n�\�t�'it�itl�C��� BUil�i�� SIRJi��g�n�fll��h'SCi;ntifi-C AmericM 3.00 
1<��TIFIC AMERICAN SUPPLEMENT, No 1 UO 1 .  Price I 
10 cents. '1'0 be had at this office and from all news

(monthly), - 2.50 

CO M B I N E D  RATES dealers. 

The Deadly Faucet ! From it comes the germ-laden 

in t b e United Stl'ltes, Canada. and Mexico. 
Sctentific Amerjcan and Supplement, - - 7.00 Scientific Ameri_can and Building Edition, - - 5.00 SCientific AmerH'an, Scientific American Supple� ment, and Building Edition. -9.00 

;;;��et� ��1r:�B;i��tiff���h.:'s:le- TERMS TO FOREIGN COUNTRIES. 
Th B F· The yearly subscription prices of Scientific American e erkefeld titer I 

publications to foreign countries are as follows : . U. S. Enguab 
���rnai�b����et��o������f��i����� Money. ::�ea: 

sorial Earth which retain8 every: atom SCientific American (weekly), _ _ - $4.00 0 16 .1) 

nERKE}�ELU }'I !.'!·ER C(�,_2 {'('dar St., l'It'w 'York. BUl:g��g(�g�\I��)�f the_ SCI�ntl�c A_mer: 3 00  
0 12 

��li:/�I�f����e�lJt���� !������·s. l leld� a 

I 
Sci�ntific American Supplement (weekly) 6.00 1 4 8 

--- -- Export EditIOn of the SCIentlfic Amer-WE-TEACH YOU FREE ican (monthly) in Spamsh .lId EngliBb 3.00 0 12 ' 

$15. to 110. PER DAY. I COMBINED RATES TO FOREIGN COUNTRIES 
Gold, Sllvel', Nickel and Metal Platln.c. Scientiflc Amer'lean and SupplE'ment, - 8.50 1 If 11 At home or travdillg, u�llIg aur1 selllOg Scientific Arne rican and Building Edi-

Prof'. Gray's Machine",. Plate. ti on _ _ _ _ - _ - - 6 50  Watches, Jewdry, 'iablt'wRn', BicycleR, Rcientiftc Amerif"an, Scientific American metal good.. NO EXPERIENCE. Supplement, and Building Edition, - 1LOO �II>.""",, ·' Heavy 
�O!�:e ��\����'a�o r;iir' Proportionate Rates fnr Six Months. lathea, T.be above rates incluoe postage, which we pay. Re-. . mit by postal vr express money order. or draft to order of 

MUNN & CO • •  361 Broadway, New York. 

METAL 

© 1901 SCIENTIFIC AMERICAN, INC. 



Cbt Cv,,�writ�r Extbang� 
l).ji Barclay St.. NEW Y O R K  1 2 4  L a  Salle S I . ,  CHICAGO 

38 Bromfield St. . B O STON 811 Wyandoile St . ,  
KANSAS C I TY, M O .  209 North 9th S I .  

S T .  L O U I S .  MO.  432 Diam ond SI. .  
PITTSBUR r.H, PA. 

3 West Balt imore SI. , 
BALT I M ORE,  M D .  636 California St . ,  

SAN FRANCISCO. CAL. 
We will save you from 10 

to 50% OIl rl'ypewriters of aiJ makes. Send for Uatatogue. 

ACETYLENE APPARATUS 
Acetylene number of the RCJ YXT i FJC A)IBR1CA ". SuP. 
PLE.:U r.;Yf, describing, with full illustrations, the mm�t 
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'l'� le J,!as as IIlade for and used by tlJe m icrmwopist and 
stw1ent ; its use in the magic lantern. The new French 
lable lamp making its own acetylene. Contained in 
HCI)!;NTIFIC AlUBRICAr-; SUPPLEMBXT. No. 10�'i". 
Price 10 cents prepaid hy mail. For other numerous 
valuable articleS on this subiect we refer you to Ila�e 21 
of our Supplement r'ataloguer sent free to any ar1(iress. l\1lJ.�N & co.:. 361 Broadway New York. 

ONLY $12 15 SEND NO MONEY 
• Uyou Uve withiIl 500 wiles = of Chicago, (It further &end 

81.00)t cut out and re
turn this ad .. Meutlon 
�o. 8lL, 

e x a ln  on. 
You can examine 
it at your near· 
est railroad sta
tion. and if found 
perfedJ.r utistar. 
tory and exactly 
as represented, 
the createat .... lue 
you ever lIaw or 
heard of, the ('qual 

o f desli:a that others ull at almost double the 
prlee, tben paJ'lbe railroadag�nt $12 75 a n d  t'relarht 
OUR SPEtlAL OFFER PRllE, I .  eharge8. The 
deskweighs about 180 pounds, and the freight for each 
100 miles will be about 50 cents; 500 miles, about (:1..50. 
THIS DESK 1;'i���' ��'e

l
�r!�r���il� i&�ie�l�e��kf,\�!�: 

t.lruJly ftnl ... hed in antlqul", fuIl ffinished back, extension 
slides. quarter sawed sycamore pigeonhole case, combi
nation lock on drawers, spring lock with duplicate keys 
on curtain, 3 drawerJ'l on left Side, lower partition for 
books, bookclo:::et on right hand side. drawers.pflnril rests 
and C!Rrdrac�JJlJn terJor,desk band poll�hed�du!it prootrurtaln. 

THESE DESKS �feth:����e�tU:;:�tb:;�d�:l����� 
ers in this country. Ever.r desk II!. put. oul under Un': manu· 
fadurer's RI�IHXU GUA.RA.NTEE, and our.@lpeelal *12.'1'5 
• rl�e barl'ly ronrs the eost otmaterlal and l abor, wllb but 
our one small perrentage of proflt addpd . Addrl"ss, 

SEARS, ROEBUCK &. CD., CHICAGO, ILL. 
HOME, HOSPITAL, CAMP, YACHT

' 

"Perfection" Air Mattresses 

(Co\'er drawn back showing air sack and method of Inflation.) 
Strictly Hygienic. Will not absorb moisture. Insures 

perfp.ct I'est. Prevents bed SOleH. 
('an be detlatea and carried in grip or packed away in 

small space wlJen not in use. 

��gl� §�� �f,��\'1'l!'�f��[r�g!f�ir
a8go�s�Rklet, .. What 

MECHANICAL FABRIC CO. , 

PROVIDENCE, R. I .  

ValVI', ai l', ,J. I .  Ro\\' .. . . , • . . . . . . • • • • • • • • . • •  

\'alvp, Huat, V. J. I';w('I'Y .. ..  . . . . . . . .. . . . . .  .. 
\"'aln', IH" ':-\S\IJ'I' 1'f'tI I lV iu; .. ::, .J. \\' . \Yt'P\i::-; . . . .  . 
\"'phil'll', F. L. Ht':llllOIHl . .. .. .  
y,'hil'lt· lH'akt' • .  1. I I . LI'(HtJ};Il 'd t .  . . . . . .. ..  . 
y.,hit'll ' ('oupliu,!;, ra i l  01' t ralll \\-ay, 1 1 .  K 

666,887 
Ot)"j,07[) 
!)tH,U-hi 
(jtit;,H!I:� 
Ut;ti, !IU[i 

t-:tt't'l . . . . . .  . . . . . . . . . . .  t;t)li,.'"'i::!;' 
\'"ll idl', lllotU!', \\', F. l l ; t\'j:-; . . . . . . . . • • • . . . •  UUU,7:>!) 
\'t'hi ('lt' IH'OVt'l l i l lg ult'{'hal l i :-\lll, n. B. :\IlSS-

UUU,77;) 
Hliti, 7;IO 
UIH , l -W  
tjli(j:77:: 

haiull . . .  . . . . . . . . . .  . 
\'"hide �pl'iup:, "llil'tit- , :\L 1'. ( ; l 'l'hillg" . 
,"pllk·lt' :-:tPt'I'iug g-t'i l l ', l ;a l'I'(' I :-\ & K i lllball . , .  
\·t ,hil'l .. stt'l'l'illg' lUt'l'hatlislll, ]'.  Nt'II . ,  . . . . .  . 
Y t ' loeipt,tll' pt'tial, U 1\. I'a liS . . .  , 
\'t'litilatol', �'t' \" iullow vt' l lt i la tor. 

UU!;, i)"j!) 

r!�::: �;t};;l I �;::�
l
t);I', ' X '  ii , ' ·I�(·.I I� : : : , . "  g��:�R� 

\'otiug' machint' , TI 'OHlll il itz & 1'0\\· 1 ' 1':-\ , . . .  , .  liliti,HH"j 
\'Illealliziug tOIlg-S, A . •  J. ( ;I I :-\ta Vl':-\OU . . . . . . . .  tjliH, 7G:! 
"'ap:oll bi'ukt', \""Iff' & (,la rkt' , Witi,HHl 
�r���::��, 1'�I�t�"'II: j'lt� Y:},�.

tl��;I
I
[II;·:��:lII . .  , . ' . .  , . . . . .  �i�:U:�g 

'''ash' tI'HP, .\. �, Kp\\·tou . . . . , . " . ti(ili, X,,,,:; 
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,,'att'I't· l', sto('k, E. {llll'klt·H:-: . . . . . . • • • • , .  Hf)H,HHl 
"'pa VPl" S ('Olli ii, U. \Y. Lt·w ill . Hliti,7ti:: 
\\'eighing llludliIH', HPt'I]( 't'1' & T:l,\'lol', . . .  " .  Hlii),!lX:: 
\\'pig-hing maeh il l t ' ,  uutoillatit-. O. Frallk . . . . OIiIi,7·tH 
\Ypighing wa ('hilll', automatic', l l . ll. Rllgg'l .. s HWi , m o  
\\'t,!tliug' strip, K \'alistOIlt · . ,  . .  " . . fil i"j,O·tf) 
"'pit guillt·, F . •  \, .JohU:-\(lIl . . .  , tiOH,"j;)S 
\\'ht,l'1. Ht,l' ('l l I'I't 'ut wht,t,1. T l'oll",· whl'l'1. 
\\'ind I'ngint' , pOl't'lhlt', A. \"allal'(: . . . . .  , . . .  
\Yin(}will, J, E. Ht'g'i:-\t t ' I' ,  . .  , . ,  . . .  , ' \Yilllhnill u t tHt"hmt'lIt, \\'. L. I'a.nlP , 
\YiIl<ling lIlaehint', D. O. BHkt,I' . . . .  , . .  
'Villliow fastl'Hillg' appal'atll:-\, H ,  C, Smith . .  
\Yilltlow Im'killg' lit'\'ifot', \\' . E .  T," lt,I' . . . . . .  . 
\\'i!lIlow vt'lltilatol', 'I'. HlJl l ,  . . .  
\Yirf' straigbtt'lling alltl (, l Ittil lg nlll f'il i IH ' ,  F. 

B. �hllstt'I' . . .  
\\'il'l' windf'I', n. ':\1. :\1a:-\t' ,  . .  , 
\\'0011 satll!'at inJ,r apparat ll:-\, :\1. Btl l ' l l ! ' I'! " . .  
"'ood stainillg' and firpj)l'outiIlg ('IlIIlIHJsit inl l ,  

fiOIi,!I-i-ti 
t !t ��, !I��� 
hI l i  , t l , � , 
I)I)"j , 1 1 iU 
tili"j,O W 
tilil i , ! n :. 
ti(iO, ,"",-l;) 

fi[iti. 707 
ni�Ii .. I,/ ... :! 
ti li li ,!I1;) 

K ell hot . . .  , . . . . . . . . .  tiHli,tH7 
\Vl't'll('h, It. J. �tl'lJllll , . . . . " . . . .  HW i,XOO 
\Yrl'Ileh alltl ('l I tt t'r, ('oll lhiI l I 'II, E, E. 'l'r.\'tJll . tjH"j, l .t:t 

DESIGNS. 

Advl'rtisill� earll, F, E. 1 [01l:-\h . . . .  
AxIl' , spl'l'll wag'oll, ('. �\'g'lla . 
Badgp, II . \\'. Jlarvl')' . . . . . " , . . . . . .  , . .  . 
Hearing cOile anti dust ('<11', \\'. :\1. YOUllg _ , .  
liottlt', A. R Clark . , . , . ,  _ . , . _ , ' . lil'ush, shaving, A. Alhright .  . . .  , . . . . . . . . .  . 
CalJinet, (liSPt'IISillJ..;' , I I .  (;. Str ipt' . . .  , . . . . .  . 
Carafe 01' glass t'Pt't'ptaelt', .T, D. lll'rg't'Il . . .  . 
Cbopppr, vl'gptablt·, L. Bavry . . . . . . . .  _ . .  . 
Coffin, A, Barber . . . . . .  " . . . .  , . . . . .  , . , . , ' "  
('ovpr, cooking ut.�llsil ,  .:\l. A. K. C. Lamhpl't 
DemilgIlPtizt'l', O. M. Knohlot'k . • • • • . . . . . . . .  

Display stalldt 'V. N.  Martin • • . . . . . . . . .  , . . 

Farwing waebill t'ry spat, S. K. Dl'llllis . . . . .  . 
F"ll.,·, A. DucaslJll· . , . . . . . . . . . . . . .  , . , ;�-1,O()[), 
Flo\\"('l', artitiL'ial, L. P. \\·,,1)('1' . . . . . . . . . . . .  . 
Fork, tahh', C. 11'. �with . . . . .  , .  , . .  
Int'andpscent 1J1Il'IlPr {'ap, .:\1. l lt,l'skovitz . . . •  

Illdinometl'l' casing, F. ( ) ,  Fann'n . . .  , . . . . . 

Lamp shat)p# O. A. .:\l,vgatt . . . . . . . . . . . . . . .  . 
L{'vt'I', (liaIlhrag'Il1, E. ::; . Bahhdll . . . . . . . . . . . 
:\1ail box Sig'll hoard and holll"J', E, I I .  U J'ant 
PUI'SI', N. R. Mitchell . . . . . . . . .  , . . .  . 
Railway th' plate, "'T. ::; , .10Ilt':O; . . . . . .  " . . . .  . 

H.ublwl' hoot, U. \Vatki nsoll . . . .  " .  , . . , '  
Rug ('01.'111'1' weight, M, )IUIlZt'sllt,illlt'I' . . . . .  . 
�t'\\'ing wachiIH' ('ahhll't, A. e. AhI·um::-;oll . .  , 
Xhop, I. MA Krohn . .  , . . . . . . . . . . .  " . , 
HIlran·r hOII." , G. F. Clark . . . . . . . . . . . . . . . .  . 
Kprayt:'1' bod." , F. N. Stpvt'ns . . . . . . . . .  , . . .  _ . 
StOVl' or range gratl's, ))paring hox. tOil for 

grar aetuatt'd journals of, \\�. A. ('lar k .  
Swpatl'l', H. Starr. . . . . . . .  . . . . . . . . . . .  . 
Thl't';,HI euttt'l'. F. A. HI't 'wt'!', Jr . . . . . . . . . .  . 
'1'ill', ::; . •  <\.. \Vhitt, . . . . . . . . .  , . .  , . . . . . . . . . . . .  . 
'I'i l'l', J. �I. X\\-t'I't . . . .  , . . . . . . . . . . . . . . . . • . . .  
To." bank, (-tc" II. F. N I 'hl' . , . . . . . . . . . . • . . .  
Trace cal'l'it·l', YOWI'll & )Iitdlt'll . , . . . • . • . . .  
V . . hiel£' wt'ar Illatt·, E_ Gl'lIhb . . . . . . . . . . . . .  . 

\Yatchcasl', H. V_ DI·goumois . . . . . . .  , . . . . .  . 
"*hip hutt load, D. C. lIull . . . . . . . .  . 

TRADE MARKS. 

Boots and shops, GI'Pgory Shaw ComIlany . .  . 
Buttons, F. U. Dietz . . . . . .  , . . . . . . . . . . . . . .  . 
Candies awl other conf£'ctionl'ry, 0, J .  

"'peks . . . . � . • • • . • • . • • • . . . . . . . . . . . . . . .  

Canned' good and articles of food, cl'l'tain 
,named, C. Bpll & Co • • • • • . . . . . . . . . . . . .  

Canned goods, cprtain named, C. Bell & Co. 
Ceilings and sidl' walls, metal, Bprgf'r Manu-

facturing CompullY . . . . . . . . . . . . . . . . . . .  . 
Coff"pe IJIPlld, R S. PiPl'cP ('ompallY . . . . . . . .  . 
Drinks, wixt'(l, 'YllliaDls & Nt'\\·UlUIl . . . .  _ . .  
E.,·t· lotion, U. \Y. Carll l'il'k . . . . .  , . . . . . . . . .  . 
Food, lifltl i(l futtelling', J. \Y. �hllltS, . . . . . .  . 
Foud lll'oduets, (,1'1'I'alJ I 1 -0 . ( Hornby 's Oat-

IIIpa l )  Comiluny . . . . . . . . . . . . . . . . . . . . . .  . 

GroCt'l'it'8, certain nawt·dJ McCord-Brady 
('oillpan:r • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If'P cn'l1m freezers, Dalla & Co . . . . . . . . . . . .  . 
Kid sild goat ekins, glaz('II, J. P. �1atbil'u & 

('0 . . . .  -
. . • • • • . . . . . . . . . . . . . . . . . . . . . . . . .  

:\Ipdicinal and pbarmaceutical IlI'pparatiolls, 
(,( ,I'tain named, MeKf'sson & Rohbins . ,  . .  

)ll'tals, machinpl'.", and hal'llwart', ('PI'tain 
namp(l, China & Jallan TI'a(ling Cowpany 

Pappr, tintl'd blotting', Distl'iet of Coillmhia 
PaIlI'r Manufacturing Compall.'· . . . . . . . .  . 

Paraffin wax and solid Ilaraffin, Patt'llt Stt'l'-
ilizpd Cask Company . . . . . . . . . . . . . . . . .  , . 

Prrflllllt's, C. B. 'Voodworth ROilS Companr .  
Rellwliy for certain nam('d dispascs, .1. U .  

G. "'�inter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Rewedy, rhpumatism, H. L. Harrison . . . . .  . 

Tea and cofJpc, "'. S. QUinh." Company . . . .  . 
Tobacco, smoking alld chewing, M. C. Wet-

more Tobacco ComIlany . .  , . ,  . . . . . . . . . .  . 

Type writpr snpplips, cprtain named, Na-
tional Ch(>mical ('0 , . . . . . . . . . . . . . . . . . . .  . 

Varnish stains, varnishps, and paints, Car
penter·Morton Company . . . . . . . . • . . • . . . .  

LABELS. 
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M,01 1 
T' qX-l :�4:U j ;) 
:1.t,01O 
a�,U()� 
;;-1, OOG 
:t:, OO:: 
" 't liS') 
:;4:i" l� 
:1�,0 1 7  
:t:t, !)!Hj 
a:t,n:--;,s 
:�:�, HO"j 
T� 0"" 0 :;4:0'
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;�:� , !)!I� 3.�,.).).J 
:t:t,H!t!t 
:�:},!)HO 
:�4,tn(i 
:t:t, !lSf) 

:H,OUtl 
:t�,!t,l{!t 
:�.t,()01 
:t:t,!)Xl 
:;.t,on2 
:�-I-, I I l :� 
:n.oo.� 
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:�:�, 07n 
:l4,00D 

:15, H2H 
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:�5,8:�2 
:m,8.t7 

35,827 

35.8H 

:�5,84() 

:�5,824 

:�fi,84.t 
a[),8:�D 

;;5,R-1:! 

��:��� 
35,837 

35,825 

35,845 

"B. F. Martin's Famous Baldwin Mineral 
"rater, " for mineral watt'r, B. F. Martin 8,091 

" Griffin Sterling DI'Pssing, " for lpather 
drpssing, A. L. Aste . . . . . . . . . . . , . . . . . . .  8,095 

" HOilPst Oats," for oats, Fred Ft'ar & Com-
pany . . . . . . . . . . . . . . .  '. . . . . . . . . . . . . . . . . .  8.0!l2 

"La Pierre's Elixir Black Cbrrry and Tar, " 
for a medicinf', B. H. La PiPITP . . . . . . . .  8,090 

"Lister Gauze'," for absorbent gauzp, F. A. 
I1'oster . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  , . . .  R, 088 

"Orrisinp," for toilt,t powdpl', 'V. B. Stokt,S 8,080 
"Pasteur Gauze," for ahsol'bpnt gauzt', F. A. 

�'oster . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 . 0R7 
" Princp's Metallic -Paint, Triplp LaiH' I ,"  - for 

mptallic paint, Bass Paint Company . . .  . �,OnG 
'''Swt'Pt and Purl'," for flour, Rl'a-Pattl'rson 

Milling Company · . . . . . . . . . . . .  , . . . .  8,09:�, S,09-! 

PRINTS. 

"Lewis Single Bindpr," for cigars, F. P. 
Le\vis . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . 297 

"Tbp SOlitairp,'· for hammocks, 1. E. 
Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206 

A printed copy of the Sllf'cification and drawing of 
any patent in the fm'p,g'oing list, or any Ilatent in 
print issued �ince 18G3J will hE' furnishpd from 
this office for 10 cents. In ordering please state 
the name and number of the Ilatent desirpd, and 
remit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now be obtained by the inventors for any of the inventions nampd in tbe foregoing list, provided t�('y are simplt', at a cost flf 
Best .button for storm sash and screens on the market. $45 each. If ('omplicatpd tbe ('ost will be a little 
Will supersede old style. Patent and '"<Ot - ' :-. -or sRIe mol'£>. For full instructions address Munn & Co. , 
Int�odu�p.d. Writp tor particulars � . ; ,{ �., !:LIIJS 361 Broadway. New York. Other foreign patents FUCKENS, 1611 N. Lyndal" Ave., M · ·  ' .  " : � ,  s, M.iJUl. ' may also be obtaIned. 

In the Pay 
Envelope 

That's wllere OUY education 
ajJects you. 

We teach mechanics Ihe the:JrY 
of their w01'k; help misplaced peo
ple to change their work; enable 

young peo.de to support themselves 
while learn'ing a proJesswn. 

250,000 students nnrl gruel uatE's in lIJerhanleal, 
Eledrieal, Steam nnd Chi! Jt:ngineerlng, ArChitecture, 

Telegraphy, Stenography� Bnok.kl:eplng" etc .. Write for 
Circular and mention subject In WhICh mterested. 

lNTERN1TION!L CORRESPONDE�CE SCHOOLS, 
Established ISHI. Capital $1.500,0('0. 

Box 942 Scranton� Pat 

E lECTRICAL E N G I N E E R I N G  
TAU G H T  B Y  M A I L .  

Write for our Free Illustrated Book. 
" CAN I BECOME AN ELEC

TRICAL ENGINEE R ? "  
,,'c It-ll\'h Elt:l'tril'al En7I1Wl·rillj!, Elcl'trl(' Lighting, 

EII,('.tril: lttlll\\'tl." s, .'\ !t,\·h.lIdc:d '·:ng-inct'rill,!.;, Steam En'(d· 
Ill'erl ll),!', '\ !" ('jl:lnil'ai Prawillg-, at yunr h()IH� by mal l . 
Institute ind"rSl<'[ ) 1\'  Thos. A. Edisoll and others. 
]o;J.El·TlIll· A L ' E X fH X EE H  I X "TI'ITTE, Vept. A, 2-10.2-12 "" , 28d 1St., New \" ork. 

TheTrusleesol the Americ ... School 01 Correspond'enee will nward n limited number 01 free Schdar� 
ships in Mechllnico� Electricn� Mnrine, SI.lioDllry!. 
lind Locomotive Enaineer�, includina n. complete' 
eourse in Mochllnicol Dr.win.. Applicotion bl ... �1 
on requesL $ ¥ .. 
Americon School o"Correspondence, Boslon, Moss. (�..., .. r-..... . " ........ •• .. '''U,I MClllion Ihls J)�. 

H\�eT��J:�?t�in�l������Y�'�'s�:�:I\I{"i�
t
,!r�I��i�g 

f'ountry where w()()daTio water are scarce. A pr ,wer �iven 
hy t he ore itself in t I'am! IllbRion, ff)r itR own pulveriza
tion. Wi l l  either�en patent oraJlow manufactul'ing uJ1-
del' royalty. �end for rtetaile I lleHcriIltion and illustra-
tion. JO:SEPH HERB:S, FALLBROOK, CAL. 

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

A nvone Relldill� a �ket ch and description may 
Quiclily ascertaill ollr oplIlion free whetber an 
invention IS probably patent.able. Communica. 
tions Rtnct.lv pOlltlcient.ial. Handbook on Patents 
sent-free. ( ) I rtest ag'ency for securin� patents. 

Patents tal�ell through MUlln & Co. receive 
specia� noNce, withl lut charge, in the 

Sti�ntifit }fm�ri(an. 
A handsomely i1lu�trated weekly. Largest cir· 
('ulat.lOn ui' any !";cienr it1c ,iournal. l'ernls, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO,36 1 Broadway. New York 
Brancb Office. b"2a F St •• Washington, D. C. 

F O R  SALE. 
Patent No. 660,6"4. Elevation Fire Escape. 
A vuluahle, certain and u�etul improvement for saving 

life in case of fire • 

CHAS. KIRST, 336 E. 8th Street, New York. 
NO AGENTS. 

PATENT O}'FICE REPORTS FOR SALE.-
£�

h
ir���.

a
l�t
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o
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ber, 189'2, and annual reports of the Commissioner of 
Patents from ]�1 to 18iJ2, all ingood condition. 

GLOBE, 312 E. Thompson Street, Philadelphia, Pa. 

95 
I F  YOu S H OOT A R I F L E  Pistol @r Snotgwn, you'll makea BuD's 
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Flt.KE. The latest EncychJI'edla. of 
4nns, P01i'den, Slwt and H tdl.et�. ,:\1 en
tiOIl �(;IBNTI.FjC Al\J .J::ltlCA X. Address 

CO., NBW HAVBN. CONN •• U. So A. 

I CE �n�C�m�r�! 'Sy!�il�i�I�:.':.i
n
'i�H:�Wf�� 

MiI'G. CO.t h'OO Clinton Street, Milwaukee, Wis. 

% H .  P. GAS E N G I N E  C A ST I N G S  
:Materials and Blue PliJlts, Write for Catalogue 9. 

PARSELL & WI<;J<;Il, 12�-131 W. 31st �treet. :o.ew York. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventiolls develuped. Special Machinery. E. V. BAI LLARD. Fox Bld g ., Fra n k l i n  Square, l\Iew York . 

MOVING PICTURE MACHINES AND FILMS. I � HM lttLANTERNS WANTED �:D
El8M�\� j :  HAR BACH & CO,B09FlIbertSt. Phila.Pa. 

Magneto for Gas or Gasoline Engine I g niters 
1\0 hatteries IIst.'d, Self-Iuhricating: bearing'S, Dust 

And Jlloisture pl'oof, lirushl's sdf-adjusting, Mate
rial and w()rkl ll:tnship the IlkST. @"' (;'l'ARA:>iTEED 
FOR u ..... �: \'�:,\ Il, SCUll for circlllar and price Jist. 
GIIIIIlXG" J.: �TEYE :\:". Hookford, III. 

'AMOU R  & Ll TLEDALE MACHINE  CO. 
• I :3 0 W 0 R T H 5 T. , N E. W Y O  R K 
PATT E R N  A N D  M O D E L  M A K E R S .  

FOR SAL E.  -�0�<fa
i
r�����f��lr���r;p�3.

n f�i!e���{ 
OWIH:TS not active nor conversant witll t.he bu�i ness. A 
thoroughly capable mau wbo wuuld know wLJat. and how 
to lll:ulUfaeture, with some capital, can buy U"js plant 
Oll very easy terms. Address 
"'Arr}"U,'.l�O\\,N iUFG. {JO., WatertowI', .Wis. .• R E D c:: c c;A1=( AIR AND WA1tR TI�HTSILOS. ANY DIAME.TE.R , ANY DE..pTH. 

WILUAMS MFG CO. KALAMAZOO MICH. 

EVERY B ICYCLE  R ID ER,  �fE,\h�lh� 
should WrIte us for full informatJOn concerlllng our 
�P};()IA LTV 0 Indispensable wherever introduced. 
Increa"� iI�inl���rg;s'J����S�

m
���� 30 W. Washington St., Chicago, Ill, Ii SEND FOR �ATALDaUE.�. " • Prairie Slate I ncabalor Co., • • . Bomer ()Jt7, P... . .: 

HOW TO MAKE A D Y NAMO w�t�l
r k

fi�l I 
drawings. Price 10 cents. Castings for the same, $3.7!. 
with directions for building. " How to Make R Storage 
B

�\'f1ii".:ft
ri

�JliJ
c
i'i\;·HING CO., Lynn, Mass. 

a ay ure and we will show you S
3 D S Sendu8 your addrese 

howio ffiilke $a a day 
absoluiely 5ule;  \va 

fnrni!lh the work and teach you free, JOll work in 
&be locality where you l i ve. Slond us your addrf'ss and we will 
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BOIj,L IIA..NUF.lUTURING CO., Box35-&!" Detrol�lJielt. 

business it is only neceSSflry to 
to details and follow the 

in our 20th C E N T U R Y  
Y BOOK. It teUs in the 

t woul d take 10 years tc learn. 
AND BROODERS are u"I'd an om the 

countries. .Book mailed [)n receipt of lOe. Brooder Co. Box B 105 . Quincy, Ills. 

MORAN FLEX IBLE JOINT 11)1" c'. tor Steam, Ail' or l�iquids. 
Made in all sizes to stand any desired � � 

pressure. y 
Moran F l ex i b l e  S'eam Joint  Co .,  I nc 'd.  

' 

147 'rhird Htreet. l ... O'fTISVILLE. Ky. 

Illfitru menh, Drums. Unlfol"m&, 
<ij Brass Band i 

& S up'p Ie ... Write forcata)og, 446 
ilIustrcnions, FIU

,

:E; it gives in
formation for musicians "·nd new 
band •. LYO N & HEALY. 

88 Adame 8&., (JDI()AGQ. -

? ? ? • • • 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

S E N D  F O R  T H E 

Stitntifit }fmtritan � � 

? 
• 

� manufatturtrS' Tndtx 
This index is sent gratui.touS1Y to nrOEmective purchasers, both tn this country 
and Rbrnar1. who inquire for the addrC'sses Qf dpalers and manufacturers of the 
liwcds and ma('hines classifi.f:>(] thprein. It is also �ent t o  reUahle Export Mer
chants in the Unit-en SfJl.te� and to the United States Consu)s In aU foreij:w 
countries. Address [nquiry Department. 
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MUNN & CO. ,  Publisbers of tbe SCIENTIFIC AMER.ICAN. 361 BROADWAY, NEW YORK. 
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