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The cliarge I,,, ..... ertion under tllill head is One Dollar a 
1m. 1fYT' each insertion; about eioht word& to a lint. 
.Advertisements must be received at publication o1!ict 
as earlll as Thur8dall morning to appear .... the 10Uow
ing week's issue. 

Marine Iron Works . CbiC84l0 . Cataiotl'ue free. 
For logging engines . J. S. M undy. Newark, N. J. 
"U. S ." Metal Polish . IndialU:Lpolis . Samples free. 
Gasoline Brazing Forge, Turner BrMs Works. Chicago. 
Yankee Notions . Waterbury Button Co .. Waterb'r. Ct. 

Handle.t Spoke Mcby . Ober Lathe Co .. Cbaltrin �·all •• O .  
Machine Work of every description . Jobbing and re-

pairing . The Garvin Machine Co .• HI Va rick St . • N. Y .  
h Criteriun" Acetylene Generators. Magic Lant.erns & 

acce •• orie •. J .  B .  Colt & Co .• Dept . N.3-' W. 29tb St .• N .Y .  
'llhe celebrated" Hornsby-Akroyd " Patent Safety Oil 

J£nlline is built by tho De La Vergne Refrilleratillil Ma
cbine Company . !"O(t of East 138tb Street. New York. 

lIBW BOOB ETC. 
WRIGHT'S AUSTRALASIAN, INDIA, CHI

NESE, JAPAN TRADE DIRECTORY AND 
GAZETTEER, INCLUDING CANADA, 
SOUTHERN AND CENTRAL AMERICA , 
MEXICO, 'VEST INDIES ANIJ SOUTH 
AFRICA. Fifth Edition. New York: 
George Wright. 121 William Street. 
1899. Pp. 3579. 8vo. Price $10. 

A business dircctory is always an important book of 
reference, and the volume before us is, in many respects, 
the mo.t remarkable business direct<lry of any we have 
Peen. Some idea ot the enormous .ize of the book, and 
the labor necessary in compiling it. may be gained from 
the fact that it contains 3.579 pages. The variou. sec
tions are printed on different colored paper. rendering 11 
search for auy desired country eaoy. The trades are 
classifted nnder each city and tOWD, and it will be found 
to have a great advantage over even local directories. 
The book is One which will prove very uoeful to all who 
are in any way engaged in buying and selling in foreign 
countries. It is a most admirable book and one which 1'be best book for electrICians and bellillners in elec. 

lricity is •• Experimental Science," by Geo. :\1. Hopkins .  we can confidently recommend. 
By mail. $4. Munn & Co .. publisber •. 361 Broadway. N. Y. NOTICE SUR LE PROCEDE DE M. CHARLES 

LY"Send for new and complete catalogue of ScientiHc JANET POt;R SE RENDRE INSUB-
and otber Book. for .ale by Munn & Co . • 361 Broadway. MERSIBLE EN MRR. Beauvais. 
New York. �'ree o n application . Author's Edition. 1898. 
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or no attention will be paid thereto. 'l'lus is for ow 
information and not for publication. 

References to former articles or answers should 
give date of paper and Plllre or number of question. 

Inquh'le " not answered ill reasonable time should he repeated: correspondents will bear in mind that 
IKlme answers require not a little re.earch, and, 
though we endeavor to reply to all either by letteJ 
or In this department. each must take his tum. 
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to may be had at the office. .!'nce 10 cente each. 

Books referred to promptly tiupplied on receipt 01 
price. 

Iliinerais sent for examination should be distinctl) 
marked or labeled. 

(7681) H. J. T., C. M. W. and otherR 
who desire inforn;mtion in regard to the exterminatlon 
of dandelions and other weeds in lawns. We have re
ferred this matter to the Department of Agriculture, and 
the tollowinganswer is given by Ly.ter H. Dewey, As
sistant ot the Dh'ision of Botany, Department of _�gri
cnlture. A. Where perennial weeds, such as dande
lion, lance-leaved plantain, and yellow dock, are scat
tered through lawns, proOObly the most economical 
method for destroying them Is repeated spudding, toot 
ls, cutting them off about two inch ... below the surface 
of the ground with a spud. Spnds may he obtained from 
hardware dealers, or a cheap and efficient spud may be 
made by mounting a one Inch chisel in a hoe handle. 
Another method for destroying weeds of this character 
Is to ueat them with cmde carbolic or sulphnric aCId, 
the acid being applied with a machine oil can with a 
spout about 2� inches long so that the operator does not 
have to stoop to place the acid in the middle of the 
rosette of leaves. About 5 dropa of crud� sulphuric 
acid or a half a teaspoonful of crude carbolic acid will 
be sufficient to kill a dandelion or plantain. Wb�re the 
fK)\) is not alkaline the dose can probably be made smaller 
than tilis. For annual plants such as peppergrass, speed
well, chickweed, and shepherd's purse, th�re is no satis
factory remedy except pulling them up or hoeing 
them ont, putting in new Peed or sod. Care silould be 
taken to prevent annual weeds from going to seed in and 
around lawns. In all cases where weeds are removed by 
any method, efforts should be made to encourage the 
growth of grass so as to prevent the further growth of 
weeds. The land should be kept enriched and seeds 
SOWn in all bare places. Extreme care should be exer
cisi'd to have the lawn grass seed free from weed seeds. 
It is generally best to sow ouly one kind of lawn grass, 
as the mixed lawn grass seeds are much more likel, to 
eontaln weed seeds. Furthermore a lawn composed 
entirely of one kind of grass makes a much prettier 
sward tOOn one composed of several kinds. 

(7682) F. J. H. writes: I und erstand 
that the atomic particles of a gas tend to get away from 

ETUDES SUR LES Fou RMIS, LES GUtPES 
ET LRS ABEILliES. Note 13. Sur Ie 
Lasins Mixtus, l'Antennophorus Uhl 
manni, etc. Limoges. 1897. 
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Acid chromate of lead, producing. C .  Luckov. .. 627.2.66 
Air and Ita. engine. E .  J. Woolf . . ........ 627.219, 6"27.220 Air brake .afety j O int. A. Kbolodkow.ky·'·· . .. ... 627.337 Alarm . See Burglar alarm . 
Amnlllam wa.blllA' cbamber. J .  F. Kelly . . . . ..... . .  627.193 AWlli1l1! frame. R .  H .  Weaver ... .. . . .. . ...... .. . ... 627.369 Axle t x. car. E. L. Howe . . .. . . . .. . . . . . ... .. ..... ... 627.420 Ball. �ee Hand bag. Mall ball . 
Bail for conI scuttles. etc ., rhrid, B .  F .  Sei.bert ... . 627.273 Baler. fodder. �' . J obn.on .. . .. . . . ..... .... . ...... . . .  627.234 

t��':,� g����: �d����\:l�: &1": hl: ·B i.':':.ii·:::.: ·. : .. : '.:: ��:m 
Barrel bolder. J .  W. B .  Collin •..... ... . . . . . . . .. . .. . .  627.253 Barrel wa.ber. Scbmidt & Sberrer . . .. . ............ 6"27.27 2 Ba.ket. pellcb. J. N. Ram.ey ..... . ... . ...... .. . . ... . 6'26,204 Ba.ket web. E .  L .  Walker .... ... .. . ... . . . . . . . . . .. . . .  627.283 
Battery . See Secondary batter y .  
Bearing cage. J .  A .  Perkin . . ... . .. . . . . . . . . .. . . . .. , ... 627,137 
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9 and • I-Inch Swing. 
N e w  and Original Featu res 

Se1ldfor Catalogue B. 
Seneca Falls Mig. Company, 
696 Watl:rSt.,Seneca FaUs.I'i. Y, 

. PCWER & FOOT I SHAPERS.PLANE.RS DRILLS 
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nnivel'l'8hty of the law of gravitation? A. Your con- WALWORTH MFG. CO� 20 Oliver St� BOSTON, MASS. 
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hypothesis i! that the purticles of a gas are in constant p e � Eqc�pmen:tv or 
k motion and are colliding with each other, after which they ny ass 0 or . 

rebound and move away in anotiler line tin they strike a � �r �"7":o:�ct ... SOI�ted. 

second particle or the wall 01 the containing vessel, etc.. us ra �p Pll�iT�n�nd Ices on 
ad intin. 'rake away all heat, and this motion would ' J. A. FAY Ie. CO cease, No connection between this and gravitation has I 10-30 John St.. CINCINNATI, �HIO heen shown. 

(7683) M. N. W. aski': In telephonic BARNES' -
communication is It the machine and not the actual voice UP RIG H TOR ILLS that is heard f Or Is it not the voice itt!el1 that is heard 
through the medium of the machine? A. In telephonic 
communication, the sound waves produced by the voice 
of the speaker canse the diaphragm of the transmitter 
to vibrate. These vibrations have the same period as 
the waves of the voice. The vibrations of the diaphragm W. F. &. JOHN BARNES CO. 
cauoe the electric current through the line to vary in tbe 1999 R uby Street, ROCKFORD. ILL. 
same periods. The variation o f  the �lectric current sets -----'---���,,-------------
the diaphragm of the receive� into vibration, and this 1 00'] (:'Q Automatic Machines 
vibration io received by the ear of the listener as Round. � FOR 
The voice is not transmitted. A current of el�ctricity is A «:) 

. ? FO R MIN a WI R E transmitted throngh the line. A voice could not be C4 � Q from coil Into Shapes .Imllar heam from Chicago to New York. It is, however, very � l ./"\ to cots. We can furnl.b ma
wonderful that the vibrations of the diaphragm of the � 1-' chines or ItOOds, as de.lred. 
receiver reproduce th� qnallties of the voice ot the per- 0 '==- lI'" Send 1fYT' Circulars. 
@on speaking so perfectly that the person can be recog- c=:...- f'2' BLAKE &. JOHNSON, 
piled by the repnoluced tonea. 1'. O. Bex 'f. WATERBURY, CONN. 

1Ie4 ... ���1�.:�.��.�.�.�.�� �288 
Beclo. removable bead 8ectlon 10r. C. H. Johanoen. 0.1,233 Beet pulp drier. Hoppen.tedt & Decker . . ... . .... . 627.(19 

R:���:::�: r:,:w:·!iicDonneil:::::::::::::::::::::: m:lrJ 
Bicycle. J .  C .  Raymond . . . .... .. . . . ... . . . . . . .. .. .. .. .  627.351 
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�:�m: :����r �����:o�& 1ia��.�.�·::::::::::::::: m:� 
Bicycle wbeel. I.. A .  Hill . .. ............. ....... 627,118 
Rinder. order blank. P .  Keil. Jr . . . . .. . .. . . . . . . . . . . .  627.336 
Blackboard. '1'. �' . Daly ..... ... . ... . . . . . . . . . ... . . . . . . .  627.396 
Boiler. M. P. Boss .. ... . . .. . . . . . . . . . . ...... . ..... . . . . .  627.3.'.1 

�g�t���hc?et�i';8. iioideaOj.:"i:�;:Peck::::::::::: �:m 
Bottle. non-reHllable. A. Taylor . . . . . . . . . . ... . ... . .  b'27.362 
Bottling rack. J. 'l'urnbul l  ...... . . .... .......... . . . .. M,l68 
Box. See Hutter box . Card receiving box . File 

box . �'oldlng box. 
Box or packalle. D. }4'. Sherman ...... .. . ..... . . . . . . .  627,27 6 
Bracket . See Shade roller bracket . 
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Bucket. dumpin". J. F. O'Rourke . . . . . . .• . . . . . . . . . . .  627.306 
Buckle. buck band. J .  W .  Kirkman ................. 6"27.3:19 
Bu""y jack. C. D. Bowlu . . . . . . . . . . .. . . . . . ... . . . . . . .  627.095 

���:r..;�a�m,'l�.·S�·liii,;o·n::::: ::::::::: :::::::::::: �iH� 
Burner. �ee Gas burner . Hydrocarbon burner . 
Butter box. export. Hart & Bramwell ... .... .. . . . . .  627.259 
Button or fastene r .  C .  H .  Goodwin . .. . . . . . . . . . . . . .  62;'110 
Calendar. perpetual. E. Soren.on . . . . .. . . . . . ...... . .  627.212 
Can cover. oil. M .  8. Lloyd ......... . . . .... . . . . . .... 627.197 
Canning machine. W. I" Du Vall .. .. . .... . . . . . . ... 6"27.3:lO 
Car annunciator. street, E .  C .  Bates . .. . . . . . . ....... 627.17 1 
Car coupling. I •• Beese . ... . . . . . . . . . . . . . . . ..... ... ... .  627.379 
Car coup lin It. M .  J. Clark ........ . . . . . . . . .. ... . .. . . .. 61 •. 324 
Car coupling. W .  K. Kiltbt . . ... . . . . . . . . . . . . . .. .. . ... 627.194. 

2:� �g�F.li::f.;t;!iI �·. 'fJ'.o:.a�iiirciiivaiit::::::::·::::: ��:1tr 
Car side bearinll. railway. W .  W. "' .. 0011 ........ " .. f;27 ,169 
Cars . electric lillhtinll system for. J. L. Creveling . 627 ��26 
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Carpet stret.cher and tacker. C. P. Knapp ...... .... b'27,428 
Carringe driving mechaniRm, motor, W. E .  

Twichell. ... ............ ' ......................... 627.282 
Carrier. See LUIlIlP.j:l'e carrier . 
Cart. hand. E. K'-Haye •.. , .. . . .. ... . . ... . . .. . ....... 627.261 
Case . See �Iectric cell packmg cas-e . 
Ca.b relli.ter. J. S. Crane ....... , .................... 627.224 

2:��e����t:r8:�e.���.�. ?��I.
i
.
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Chopping knife. G. W. Lawbaug h . . . . . . .. . . ... . ... .  627.429 

8�1t';.��tt.; �it���a �a!�iiini;.· it: Leii,,::: :: : : : ::: : :::: �U� 
Circuit interrupters. cooling jacket for vacuum, 

D. M. Moore .... . ......... ........ . . . . . . . .. ..... .  627.�6 
Ci.tern. Hltering. Tullob & Arcber ... . . ....... ...... K27.157 
Citbern. J. Bernolak ................. . ..... .... ... .. .. 627,221 

21:ft·h ��:a�r�:�:�mn:�� ¥;:1�g:n�l!fn, Jr .. .. . .  627.342 
Clotbe. wringer. H. U. Ackerman ....... . ....... . .. 62 •• 377 
Clover or tim-othy recleaners, recleaning attach-

ment for. �'. Bender . .. . . . . . . . . ... . . . . . . . . .... ... 62 •• 319 
Clutcb. Allen & Moreau .. . .. . .. . .. ... . . . . . . . . . .. . . .  ,. 627.316 
Clutch couplings, device for uncoupling. '1\ H. 
cocrt��i':,�· i�iiitiiig· tube: ·�a.·. T ·F: .f:: ·jiirgeii.: : �+:�l 
Cogs in mortise wheels, tool for marking, J. N. 

Grove ....... .. . . . ... .. . . . ....... . . . .............. ,. 627.411 
Coin controlled boldlng and locking device. W. 

T. Summers .. . . . . ...... ...... . ...... ....... ..... ,' 627.361 

gg�o: �oU�ii�:����i���tbc: t·$::k����.��:·.·.·.:::::·, �:� 
Compound engine. W. H. Johnson .. . ... . . .... . . . . .  627.425 
Controller. 'I'. von Zwei"ber"k.......... . ........ 627.376 
Conveyer or elevator. end Ie ••• G. C. Getcbell . ... . 627.409 
Copper by means of electrolysis, prod UCing basic 

pbo.pbate of. C .  Luckow . . ......... ...... ....... 627.267 
Copy bolder. J. H. McBride .......................... 6"2.,132 
Cornstalk cutter. three row. Nilson & Ven .... . . . .  627,135 
COu¥����a i�rv .}i:r c ���rl���' Tblll coupling . 
Crate. collap.ible poultry. J. A. Staulfer· . . . . . . . . . . .  627.148 
Cultivator. �'. Gro •• . . . . .  , ................... ........ 627.457 
Cupboard catch. F. B .  Mallory . . . . . . . . .. . . . . . .. . . . . . 6'17,4.,2 
Currycomb. J. A. Heany ... . .... ....... ..... .... . . . . .  627.4i>9 
Cutter . See Cornstalk. cutter . Stamp cutter . 
Cycle bandle bar. A .  W .  Water • ... . . ........ .. . . . .  627.163 
Dam or revetment, G .  S .  Zanetti .. ...... . , ....... .. ti21.375 
Damper. st.ovepipe, D.  B.  'l'ibbet.ts ..... . .... . ...... 627,156 
Dandy roll wiping device. internal, Moran & 

Heardon ....... .. .... . .. . ... . . ......... . .. . . . . . . . . .  627.305 
Darninll apparatus . H. C. Hamann ..... . . . . . . . . . . . .  627,412 
Del\I�Vo {wJ::��t�� •. .  ��.i� .:�.���� .. ��� .. �����.��:.� 

.

. 627,161 
Digller. See Potato digger . 
D .. play card. B. Cobn . ... . ........................ 62'.3()2 
Dough workinll and shaping machine, W .  S .  & C .  

I. Corby (rei •• ue) ......... . ... .. . . . . . ... . . . .. ... .  11.751 
Drier . See Beet pulp drier . 

Educational appliance. A .  W. Thomson . . . . . . . . . . 62i.365 
Electric cell packing ca.e. M .  Ill. �'uld . ....... .. .... 6'27.«>8 

Electric Iigbt bandle and adju.ter. F. H .  Stewart . 627.215 
Electric motor, A. Hinman .............. . . .. ... . . ... 627,417 
Electric motors, means for )ubricatintl. N .  A .  

Christensen ... . ....... . . . . . . . . . . . . . . ..... . ..... ... . 627,252 
Electric relay. H. B .  Taylor ..... . . ....... . . .. . . . ... . .  627.242 
Electric tran.former. G .  A. Scbeelfer ..... . . ... . ... 627.144 
�Iectric waves or vibrations. Ilenerating, D .  M .  
Ele ��i���;: f(;f c·ars: ·etc:: �·elleratin�.·j: ·WaYiand: �:�:� 

Elevator cage escape. Haines & Creighton ..... .. 627.257 
Elevator dump. P. H. Graves . .. ... ........... , ..... b'27,184 
Engine . See Air and Ilas engin e .  Compound en· 

gine. Gas enlline. Hydraulic enJitine . Rota
ry enlline . Steam engin e .  Traction enllin e .  

Engine�. 'fluid feedt}r o r  reg ulator f o r  explosive, 
A .  Winton ." . ....... . . . . ..... . . . . .. ... . . . . ... . . . .  627.372 

Envelop and letter sheet and COin carrier com-
bined. rever.lble. 1']. Duden .. . . . . . . . . . . . . . . . . . . .  627.255 

Etcblng metal plate •. L. E. Levy . . . . .. ... ... . . . . . .  6"27.430 
Exca va ting .coop. J .  E. Brown.... . . . . . . . . . . . .  . .... 627.387 
Exten.ion table. W. T .  Temple . .. . . . . ... . . . . . . . . . . .  627.164 

����\::: g���"e"ct�cl�o:tu.climent: ·.r Curri ·n: .:::: �:� 
i��F��i':,":��;,�n�e::���G: ·Kniliilt:: :::. : :627,340. giH� 
�·eed trou"b. J. W. Scbneider, . . . . . . . . . . . . . . . . . . . . . .  6'17.356 
"'eed water heater. A .  T .  Hillman .. . . . . ...... . . . . . .  627,302 
�'eed water beater and puriHer. C. H .  Miller .. .. . . .  627.198 
"'eed water heater and purifier. '1\ Willebrand .. . .  627,167 
"'ence stay wireR, device for attaching wire, W .  J. Jacob • ..... ............. . . . . . . . .  , ............... 627.191 
Itender . See Hearth fender . 
�11e box. J. V. Hem.treet .. . . .. . . . . . . .. . . . . . . . . . . . . . .  627.189 
�·ile. letter. W. Sbyver •.... . . . . ... . . . . . ... . . . . . . . . . .. 627.27 7 
�'ire e.cape. W .  Benbow . . . . . . . . .. .. . ............... 627.17a 
Fire escape. G .  8. McGee . . .... ... . ... . . . . . . . . . . ... . 627,347 
!l'ire extinguishers, strut for automatic, J. L. 

Bu tier .. .. ................................ ........ 627 .222 
�·i.b book. J. D. Dree.e ...... . . .................... 627.119 
�l.b or bait. artiHcial. 'r. Maroney .... .. . . . . .... . . . .  fl/7.344 
(j'lower pot, H. H. Hinrichs . . . . . .. . . . . . . . . . .. . ... . . . .  627.ZU 
Fly trap. A. B .  Forre.t ...... . ... . ... . ... . . . . . . . . . .. . .  627.109 
�'oldin" box. C .  G .  lnger.oll . . . . . . . . . . . . . .• . . . . . . . . . .  627.3:-14 
R��i :�!���. %u�����;�&:iinni�rover·.::::::::: �:� 
Furnace . See Roasting or drying furnace . Smoke 

cOllsuming furnace . 
}4'urnace protectinll device. J. S .  Unller .. . . . . . . . . .. 627.159 

���:e��rf���:�? ��\�:bfch�:. ��.':���:: : . : : : : ::: �1+:� 
Gas burner. W .  A. ArminJitton . . . . . . . . . . . . . .. .. . . . . .  627.037 
Ga. cut olJ. automatic. V .  E .  Campbell . . . . . . . . . . . .. 627.0\17 
Ga. engine. L. S .  Kirker ....... .... ........ .. .... .... 627.338 
Gas generating and burning device, acetylene A. 

Browett ............. . ... . . .... ..... .. ... ........... 621..'186 
Gas generator. acetylene. F. M .  Drnper .... . . . . ... 627.l78 
Gas generator. acetylene. E .  E .  & H .  W .  Laun . .. . 0"27,303 
g:: fi�'b'if��o�P����{���'ii,;'i �b�r.!n �0re:,c;���::: :f:� 
Gas meter. prepayment. J .  �. Bishop . . . . .. .... . . . .  h'27.2!:JU 
Gear cuttinll machine, C .  D .  Rice . . . . .• . . . . . . . . . . . . .  627,310 
Generator . See Gas Ilenerator . 
Glass crhnders while being cut, mHchine for 

holdmg. C .  E. Ball . . .... ... . .. .. . . . . ....... . ... . . .  627.288 
Glass pipe, apparatus for making, J. W. Bonta. 

627.093. 627.O!U 
Glass pipe. process of and apparatus for manu-

facturinlt. J. W .  Bonta . . . . . . ....... . . .. . . ... . . . . .  627.092 
Glazinlt frame. O .  E .  Winger . . . . . . . . . . . . . . . . . . . . . . .  627.168 
Governor. V. E .  Hunter . . ........ . . . . . . . . . ... . . . . . .. 627.4:12 

��:g'a�il 
e
r���[e/J: KiI��.�I.����::::::::: .:::::. �:� 

Gum for varnl.be •• etc .• E. M. Beck .. . . . . . . . . . . . . . .  627.453 
Gums for varnishes. etc., manufacturing, E .  M. 

Beck ... ... ..... . . . . . . . . . . . . . .. .. . . . . .. . . .. .. ..... .. 627.452 
Rammer operatinR' means. drop. F. A. Pratt . . .. . .  627,349 

Hammer operating mechanism, drop. F. A. 
Pratt .. . . . .. . .. . ... . .. .. . . . .. .. . . .. . .. . ............ 627.350 

Hand bag. J .  D .  Wood . . . ... ... . . . . ......... . . . .. . . . .  627.37' 
Harbor Or C08.t defen.e. A .  Van Blbber . .. . . . . . . .  627.313 

Harness. J .  C .  Raymond ....... . ......... . . . . ... . . . . .  627.352 
Harness attacbment. J� J. Ham . . . .. . . . . .. .. . . . . . . .  617.188 
Harrow frame. L. G .  Helmbold . . . . .  , ............... 627.415 
Harve.ter "rain adjustin" apron. W. L. Selleck .. 627.27 4 
Harvester, katlr corn, T .  H .  Deeter ................ 627,298 

(ContmUC<l on fXICIO 14) 

© 1899 SCIENTIFIC AMERICAN. INC. 
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LLIAMS 
SHAVING 

SOAPS 

WILLIAMS' SOAPS SOLD EVERVWHERE, BUT SENT 
BY MAIL IF YOUR DEALER DOES NOT SUPPLY you. 
Williams' Shaving Stick, • , 25 cent •• 
Oenuine Yankee Shaving Soap, 10 cents. 
Luxury Shaving Tablet,. • • 2S cents. 
Williams' Shaving Soap (Barbers') 
Six Round Cakes, I lb., • • • • 40 cent .. 
Exquisite alsofortoilet. Trialcake for 2c.stamp. 
TheJ.B. wnLIAMSCO.,Glaatonbury,Collll. 
LONDO!"; MGAEAT.AU88ELUT., W.e. SYDNEY: 111 CI.AJtENCf.8T. 

The open valve means a big loss of 
steam. The loss is the same, no 
matter whether it's ignorance or 
carelessness. May be you think 

you 're too busy for these 
little econonlies, but are 
you? We know of cases 
w h e r  e the H e i n t z 
Steam Trap has increased 

the power and heating capacity of the 
whole plant 40"-isn't that worth investi

gation? Our booklet, Vol. II H ".for you
will interest every steam user, bIg and lit
tle. Of course it's free-a postal will do. WM. S. HAINES COMPANY 
J 36 So. Fourth St., Philadelphia, Pa. 

IELL DRILLING 
lachinas 

Over 70 sizes and styles. for dr\11\ng either deep o r 
shallow wells In any kind of soli l'r rock. MountM 
on wheels or on .lIIs . Wltb�nglne80rbor ... powere. 
����fe t��I:as'g,� 'k"er::�or c:t�rOg,:"echanlc 

CAD WILLIAMS BROS., Ithaca. N. Y. 

IF you're mix· . 
Ing your own 
materials for 

machinerr. paint
Ing, you re not 
saving anything 
on labor, and the 
chanc·es are that 
you are losing on 
dried-up mat e
rial. If you're 
not too well sat
Isfied with 0 I d 
methods, or too 
c o n s e rvativ e ,  
se n d  fo r o ur 
booklet on Pe
cora Rat Steel 
Color. 
PECORA 

PAINT. CO" 
PHILADELPH IA. 
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MIETZ &. WEISS 

KEROSENE  
and GAS Engine 
The most economiCSJ power 
known. A bsolutely sate and 
reliable. Runs witb common 
�::l��

ne
pat!':�'1I£r, ��g: 

and
.s����untrl� •. 

128·132 Mott SI.':'re: York'. 

GREAT POWER-SMALL COST I 
The ma.ximum ot strength, 

���
a
l'.!l�rm� .:':

f
:'� �� 

describes our HOISTING ENGINES for operation on 
Gasoline, Distilla.te or Crude 
��e :1�'iVrcg:�:bl�"s��,; 
saves its cost In fuel alOne. 
Botb frictIOn and geared 
bol.t, 6 to 100 H. P. For quar· 
ries, mines a.nd docks. Send 
at ome for free cataloo1u. Weber Gas & Gasoline EnKine Co., 402 S. W. Boulevard, Kansas City, Mo. 

The "Wolverine" Three Cylinder Gas
ol ine Marine Engine. 

Tbe only rever.lng and .elf .tartlng 
gasoline engine on the ma.rket. Liahtest 
engine for the power /milt. Practically 

DO vibration. Ab.olutely .aCe. 
S
���I:ta��':.�y ,:gt;:���:::"{

i
�� 

30 H. P. IIY" Write for catalogue. 
WOLVERINE MOTOR WORKS, 

Grand Rapids, Mlch, 

WITTE CASOLINE " H OISTS" 
Guaranteed to work 
at anyaltltudelfyou get It with tbe elec· 
trlclgnlter. You can
not atl'ordto as.ume afiy ri.k and witb a 
" Witte Hol.t " you 
don't do it. Write 
!lOWI' own Guarantee. 
A.k for catalog S.A. 
Wllte Iron WkS. Co. 
KlWs1X"b��i�ilo. 

25c. Worth of Tool Knowlo0[o 
t.�"e�

ou
&e:c'h

ry 
t����t���1 �b

e
���h 

pre.ent marke� price.. Send 25 cent. 
at once tor 
MONTGOMERY'S TOOL CATALOGUE 
for 1898. 510 page. wltb Index a t back. 
A bandy bool[ for every macblnlst and 
foreman of work.bop or factory. Tbe 
One.t and mo.t accurate lIIu.tratlon •. 
Book I. pocket size, � x 4J,( Inche., witb rounded edge.. Addre.s 

. MONTCO MERY " CO. 
103 Fulton �t ... eet. New York. 

NOW READY. 

LIQUID AIR 
AND 

The Liquefaction of Gases. 
By Prof. T. O'CONOR SLOANE. 

S65 pages. Bvo. Containi1ll1 many iUustraticms. 
with portraits of Faradall. Pi.ctd. Cailldet. 

Dewa,' and Tripler. Bound in BuCkram. 

PRICE $2.50. 

TN o!!'ering thl. book to tbe publiC, tbe publl.bers feel 
tbat, as it is the on/II work on the subject, tbey are 

belplng In forwarding t.be blgber .clentiOc education of 
tbe people. Theworld at large i. nowmtere.tedlnnatu· 
ral sclence, and since its earliest developments nothing, 
wltb tbe po •• lble exception of ElectriCity, bas excited 
such wlde.pread attention a. 1�lquld Air. 

Thl. book contain. the full theory of tbe .ubject. It 
give. tbe entire bl.tory of the Iiquetactlon of ga.es, 
from the earliest times to the present, a.nd a.lso COD
talns a de.cription of all tbe experiments tbat bave 
excited tbe wonder of audience. all over tbe country. 
It .bow. bow liquid air, like water, I. carried bundred. 
of mile. and i. handled In open bucket. ; al.o tbe For· 
matlon of fro.t on bulb.-Filterlng liquid alr-Dewar's 
b:1lb ....... Llquld air In water-Tin made brittle a. gla •• -
India' rubber maile brittle-De.cending cloud of vapor 

-.\. tumbler made of frozen wblsky-Alcohol Iclcle
�l:rcury frozen-Frozen mercury bammer-Llquld air 
us a.mmunition-Liquid air as ba.sis of a.n expIOl�lve
Burning electriC IIgbt carbon In liquid air-Burning 
steel pen In liquid air-Carbon dioxide .0IidIOed-At· 
mo.pberlc air IIqueOed-Magnetlsm of oxygen. 

It tells wbat may be expected from liquid air in tbe 
near future. It give. tbe bl.tory and blograpby of 
tbo! subject from earliest time •. 

Tbl. I. not only a work of 8clentlOcinterest and au· 
tJlority, but i. Intended for the general reader, being 
written In a popular .tyle, and will be ea.l1y under.tood 
by everyone. pr Send for ftal Table of Content .. 

M U N N  " CO • •  PUBLISHERS. 
361 aftOADWAY. NEW YORK. 

J titutifit �mttitau. JULY I,  1&)9. 
Hat sweat .tringing macblne, J .  A. Paquin . . . . . . .  627,237 
Heartb fender . • beet metal, F. G. Caldwell . . . . . . .  627,388 
Hea.ter. See JI'eed water beater. 
Heater, C. '1'. Wi.e, Sr .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627,373 
Hog bOistiuJl' machine, G. A. Lowry . . . . . . . . . . . . . . . .  627,265 
Hook. See n.h hook. 
Mg�f�:hJ�.�o�i t:'::�3�L: E: 'A'lieii : : : : :  : : : ::: : : : : :  �:M.� 
Hydrant. W. A .  Grabam . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,111 
Hydraulic engine, !longe. & Pete.ch . . . . . . . . . . . . . .  627.39!J 
Hydrocarbon burner, liquid, J. Charle . . . . . . . . . . . . .  627,176 
Indicator. See Stock quotation indicator. Va.lve Indicator. 
Ingots, machine for a.nd process of shaping a.nd 

stretching metallic. J.Jo D. Davis . . . . . . . . . . . . . . . .  627,455 

��::';ii�����
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627,138 

lng, J. B. �teele .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,2U 
Insula.tor for fastening electriC wires, J. Tre-

leaven.. . .  .. . .  . .  . .  . .  . . . .  . .  . . .  .. . . .  . . .  . . .  . . .  . . . . . . . .  627,366 
Ironing machine, colla.r edge, E. F. Moore . . . . . . . .  627,129 
Jack. See Buggy jack. 
Ja.r orcanopeller, C. 1'. Brant . . . . . . . . . . . . . . . . . . . . . .  627,292 Joint. See Air brake .afety jOint. Rail jOint. 
Journal box. T. W. Green . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,456 
Keyhole I/uard, G. K. Peter.on . . . . . . . . . . . . . . . . . . . . . .  627.238 

�rlf,���l�:ign.,�: .�����
a
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Knife. See Cbopping kllife. 
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Lamps, apparatus for electrically lighting, H. C. 
F·arquhar.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,106 

Land roller and mulcher, combined, W. C. ��ree· 
man. . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,182 

Latcb, door, H. W. Steege . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,213 
Lathe attachment for cuttin� rubber or other 
Lat�

i
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Liquid •. treatin". C. S. Doliey et al . . . . . . . . . . . . . . . . .  627,398 I,ock. See Sbal lock. 
Loom .huttle. '1'. Hu.ter . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.423 
Loom .huttle ten.ion device, C. H. HeindeL . . . . .  627.263 
Loom warp controllin� means, J. A. Robinson .. . .  627.445 
Loom, weavinll, G. Patrone . . . . . . . . . . . . . . . . . . . . . . . . .  627.440 
Lubricant. L. N. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  627,278 
LUllga"e carrier. W. J. EiOer . . . . . . . . . . . . . . . . . . . . . . . .  627,225 
Mail bag, R. B. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,434 
Mail bag receiving and delivering apparatus, H. 

J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,29i 
Malted food product. and making .ame, W. Hor· 

lick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627,119 
MandOlin, R, B, Simpson (reissue) . . . . . . . . . . . . . . . . , 1 1,752 
Mandrel holder. F. 'I'. Reid . . . . . . . . . . . . . . . . . . . . . . . . . .  627,4H 
Manifolding pad and holder, W. F. Beck . . . . . . . . . .  627,318 
Manifolding .heet. J. O. �'o.ter . . . . . . . . . . . . . . . . . . . . .  627,229 
Manuscript, device for producing duplicate, S, D. 

Hearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,414 
Match compositlOn, W. G. Cordes . . . . . . . . . . . . . . . . .  627,393 
MatriX bars, machine for locating and stamping, 

E. Van der Wp.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,160 
Measuring instrument, electrostatic, E. 1'bom· 

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,155 
Metal bending device, R. n.cber . . . . . . . . . . . . . . . . . . 627,228 
Metal pipe • •  oil or other, 1>. G. Bri"hton . . . . . . . . . .  627.293 1 
Metal working machine, F. G. Echols . . . . . . . . . . . . . .  627.2H9 
Meter. See Gas meter. Water meter. 
Monument. J. D. Jarrett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.424 
Mo.aic, 'I'. Pfister . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . .  627,307 
Motor. See Electric motor. Water motor. 
Nitro.explq8,ve •. making. A. Motl'att . . . . . . . . . . . . .  627,4:16 
Nut cracker, adju.table, W. H. Edward .. . . . . . . . . .  627.401 
Nut lock. L. A. Caron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.:123 
Nut lOCk. J. C. Ricbard.on . . . . . . . . . . . . . . . . . . . . . . .  627.206 
Ordnance, breech closing mechanism of the 

wed,.-e .y.tem for, C. Pohlit . . . . . . . . . . . . . . . . . . .  627.308 
Ordnance rammer, rll. C. Fenton . . . . . . . . . . . . . . . . . . .  627.404 
Ore., electrolytically treating. L. Pelatan . . . . . . . . .  627.442 
Orllan, H. 'frautner . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  627.281 
Oven, baker' •. A. A. Knight ... . . . . . . . . . . . . . . . . . . . . . .  627,125 
Package tie. 'I'. J. Kin.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.195 
Packing ve •• el. H. Pyle .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,142 
Pad. See Manifolding pad. 
Paper bag machine, A. J. Denoyer . . . . . . . . . . . . . . . . .  627,397 
Paper holder, N. W. McLeod . . . . . . . . . . . . . . . . . . . . . . . .  627,437 
Paper holder, T. J. Paton .. . . . . . . . . . . . . . . . . . . . . . . . . . .  627,439 
Paper pulp screen, H. E. Tidmarsh . . . . . . . . . . . . . . . . 627,244 
Pencil sharpener and eraser, combined, J. D. 

Sta •• art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.279 
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Planer cutter bead. W. D. Clug.ton . . . . . . . . . . . . . . .  627,099 
Planter and fertilizer distributer, potato, W. V .. 

Hart .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.115 
Planter, .eed, S. M. Littell . . . . . . . . . . . . . . . . . . . . . . .  627,431 
Plastic compound, tran.lucent. H. Tzschucke . . . .  627,367 
PlastiC material for manufacturing shuttles, bob· 
PIO�I,

n
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Plow, wbeel, P. O. Blecb.cbmidt . . . . . . . . . . . . . . . . . . .  627,091 
Plow., potato digging attacbment for, O. C. 

Campbell. . .  . . . .  . .  . .  . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . .  627,389 

.c. � 
���A'��WY�:��J� 
the air-<ionu?, takini/ the 
strain 01' the p,pe. The 
air-eUBhwn also prevents 
"HammerlnQ." Co-veredlYu 
U. S. ana FoTt/iPlPatents. 

Burst Wattr PiptS a Cbing Of tbt Past 
You can now make all water pipes as secure from burstlnJl in winter as in summer. 
'fbi. pneumatic .y.tem i. tbe only one wblcb .ucce •• fully prevent. tbe annoy· 
��rd :,'a�l.e�u:;�

t
�ctU te �:���rn:e,.:
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.boul:r be com�leted wltbout tbl • •  y.tem, and all bou.e owner • •  bould avail tbem· 
selves of thi8 • ounce of preventlon " in season. 

pr Send for 1!!UBtratea Booklet. (li00i.g fuU explanation and tUscount. 
THE PNEUMATIC DOME MANUFACTURING COMPANY, 

301 E Street, Northwest, Washinl(ton, D. C. �hain BELTING of Various Styles, ELEVATORS, CONVEYORS,'A 
COAL MINING and HANDLING MACHINERY. 

The J E FFREY MAN U FACTU RINC CO •• COLUMBUS. O. pr Send for latest complete CataloglU. New York Branch. 41 Dey Street. 

Cbt CyptWrittr €xtbangt 
1� Barcla���' YORK 
1 24 La Salle St., 

CHICAGO 
38 Bromfield St., 

BOSTON 
81 7 Wyandotte St., 

KANSAS CITY, MO. 
209 North 9th St .. 

ST. LOUIS, MO. 

:�:l&"':.�
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ter. ot all make •. pr Send for Cataloaue 

M ETHOD A N D  SYSTE M  are the basis of success in business. 
U.e tberefore In your 
countl'!1l.room a 

" SECURITY " 
CASH R ECORDER 
'I'he only Perfect 
Cash Recorder in 
exl.tence. Made 
by the HOUGH 
CASH RECORD· 
ER CO'I I ndian 
Orcharu, Mass. 

DON 'T SEW ON BUTT ONS I a Bachelor'. Buttons made 

� r':;Jem"':'feon1 i-!s�::�; . . slip on In a jityy. Pre •• a lit-. .( tie lever-tbey bold like grim 
. .� 1B1l,t�1 c�ut

�.�tl;1�r:":�3 
w'ten de.ired. 1Iy mall, lOco 

. eaoh .. l11n8. catalogue show-.. lug collar button. and otber 
u.eful noveltle. made wltb 
these fasteners, tree on request. American Rinl( Co .. Box P, Waterbury. 

Planning me Jew pOllle 
Anyo'1e contemplating tbe building of a new bome will Ond the 

Building Edition of the Scientific American 
?: • .r:8
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on modern bou.e building, togetber witb a .erle. of .plendid 
f��ttes::'O�r'f.
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this handsome periodical is often worth the year'8 SUbscri
E
tlon 

K
r
�r:glg ���i���''r�f�!��al':.:1,;��8��,and send 25 cen • for 

MUNN &. CO •• Publishers. 36 1 Broadway. New York. 
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Power tran.mlttlng mecbani.m. J. K. Prie.t . . . . .  627,202 � t:I g Press. See Balinll press. P rinting press. ���i�ii��i;;;;;i��IL"J-�= Pri nting mechanism, duplex webl W. Spalck· I ==- � .. . � f.t 
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Printing pre •• , hand, W. E. Van Valkenburgb . . .  627.:lIiR 
Printing pre •• • hifting tympan. H. F. Bechman .. 627.C89 
Pulley, A. D. Cypher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,177 
Pump, double acting force. C. E. Newman . . . . . . . .  627,23.) 
Pump, triple pi.ton deep well, W. C. Woodward tr.!7,315 
Pump valve . • afety .uction, C. 8. Booth . . . . . . . . . . .  627.454 
Puncb. compound. T. G. Bennett . . . . . . . . . . . . . . . . . .  627.28g 
PUllcb ga". metal. G. B. Tennant . . . . . . . . . . . . . . . . . . .  627.153 
Puzzle, R. 8. Maybew . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . 627,127 
RaCk. See Bottling rack. 
Rail joint, J. Wayland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,247 
Railway cross sleepers, temp let for drilling 

wooden. l�. GrOBs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.112 
Railway frog. Kelley & Reicb . . . . . . . . . . . . . . . . . . . . . .  627.123 
Railway rail. D. Mlnthorn . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.43.'; 
Railway .ignal, H. B. Taylor. .  . .  . .  . .  . .  . .  . . . .  . . . . . . .  627.243 
Railway .ignal. J. Wayland . . . . . . . . . . . . . . . . . . . . . . . . . 627.245 
Railway .witcb, P. O. E. Boudreaux . . . . . . . . . . . . . . .  627,384 
Railway tarl!!'. etc., A. W. Standing. . . . .  . .  . .  . . . . . .  627,3i>8 
Ral.in .eeder, J. B. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,270 
ReJlister . . See Cash register. Grain drill regis· 

ter. 
RiOe. air, W. R. Benjamin . . . . . . . . . . . . . . . . . . . . . . . . . .  627,320 
Roasting or drying furnace, W. Harvey . . . . . . . . . . .  627,333 
Roller. See Land roller. 
Roof collar and vent pipe connection, J. B. Man. 

che.ter. . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  627,433 
Ropes or cables, machine for manufacturing, A. 

S. Hallidie.. . . . .  . . . .  . .  . .  . .  . . . . . .  . . .  . .  . . . . . . . . . . . . .  627,258 

f,:'jgfl c��i
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Sa.b cord holder. L. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . .  627,126 
Sa.b fa.tener, W. H. Bradley . . . . . . . . . . . . . . . . . . . . . .  627,096 
Saw, J. Guedel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,113 
Saw, bencb back. Goodell & Lanfair . . . . . . . . . . . . . . .  627,183 
Scale, a.tronomical, S. R. Kirby . . . . . . . . . . . . . . . . . . . .  627.427 
Scale, computwg, � . D. �·o.ter . . . . . . . . . . . . . .  627,405, 627,406 
Scale, computing, J. H. Swibart . . . . . . . . . . . . . . . . . . . .  627,152 

������Ck,
S
�� lt�F:�.��.

I
.� .����.��: . . . . . . . . . . . . . . . . . . . .  627,149 

Seals to wood, etc .• device for attaching metal, 
A. H. F·rankel. . . . . . . . . . .  .. .. . .  . .  . . . .  . . .  . . . . . . . . . .  627,407 

Seam rubbing and cleaning machine, J. B. Hada· 
See��ary' batterY: w: M:M;;Douii�ii::.·.·. ·.: : : : : : : :  1::13t 
Seedmg machine. G. D. Haworth . . . . . . . . . . . . . . . . . . .  627,116 
Sewing machine, buttonhole. J. Gutmann et al . .  627.114 
Sewing machine fan attachment. E. Kemnitz . . . .  627.124 
8ewin" machine .buttle. Diebl & Hemleb . . . . . . . . .  627.104 
Sewing macbine treadle. H. Cramer . . . . . . . . . . . . . . . .  627,101 
Sbade roller bracket. W. P. Cor.on . . . . . . . . . . . . . . . . .  627,32; 
Sbade .upporter, adju.table window. W. G. 

Templeton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 627.216 
Sbaftin", core for Oexible, J. K. Prie.t . . . . . . . . . . . .  627.203 
Shear., F. P. Bixler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.090 
Shin"le .awing macbine, F'. Cballoner . . . . . . . . . . . . .  627.391 
Sifter. J. G. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,363 
Sillnal. See Railway signal. 
Sink and bath tub. combined, F. H. Bert.cby . . . . .  1;27.174 
Smoke con.uming furnace. A. B. Reck . . . . . . . . . . .  627.14:1 
Snow and ice meltin" apparatu •. S. A. Mijamlin �27.128 
Soap, manufacture of resinous, F. Arledter . . . . . .  627.287 

�g:�.rl �u
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tt.!'�';,���1i.;r: 0: ·c: 627,122 

Burr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  627,249 
Sprayin" device. C. S. Shepard . . . . . . . . . . . . . . . . . . . . . .  0'27.146 
Stamp cutter and cancelinjit machine, J. Eicbert 627,331 
Steam engine for direct acting pumps, G. De 

Laval. . . .  . . . .  . .. . .  . .. . .  . .  . .  . .  . . .  . .  . .  . .  . .. . .  . .  . .  . . .  627,304 
Still, W. H. Jone .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.120 
Stirrup, Dickerman & Moore . . . . . . . . . . . . . . . . . . . . . . . .  627.328 
Stock quotation Indicator, R. Einbigler . . . . . . . . . . . .  627.402 
Stop mechani.m. W. Steven . . . . . . . . . . . . . . . . . . . . . . . .  627.241 
Stove. C. Ol.ted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.136 
Stovepipe collar, 1. W. Stile . . . . . . . . . . . . . . . . . . . . . . . . 627.280 
St·ringed instrument attachment, F. Graus . . . . . . . .  627.410 
Su.pender buckle loop. H. Wei ... . . . . . . . . . . . . . . . . . .  627,370 

A.w. F.lBEIl Manufactory Established 1"61. 
LEAD PENCILS, COLORtr.D PENCILS, I;LATE 
PENCILS, WRITING SLATE�. STEEL PENS,GOLD 
PENS, INKS, PENf'IL CASES IN SILVER. ANO IN 
GOLD, STA'I'IONIlIRS' RUBBER GOODS, RULIlIRS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York. N. Y. 

Manufactory Established 1"61. 

Best Bloom is 
galvanized iron that sets the 
standard. The others don't 
even follow it. 

Apollo IrOD and Steel Company, Pittsburgh, 

THAT ARE GOOD··NOT " CHEAP T H INGS." 
The dl!!'erence In co.t I. little. We guarantee 
O
::a���tf�!�

8
b;

n
p�r:::���:.°'8'u�U���

8 
tee and In.trument. are botb I(ood. 

WESTERN TELEPHONE CONSTRUCTION CO. 
250·254 South Clinton St., �hicago. 

Largest Manufacturers of TelephoneB 
excIUBivelll in the Untted States. 

M A T  C H F ACTORY.-DESCRIPTION 
of an Engll.b factory. SCIENTIFIC AMERICAN suP· 
PLEMENT 1 1 13 .  Price 10 cents. For sale by Munn & 
Co. and all new.dealer •. 

SKINNER UNIVERSAL LATHE CHUCK Has many Improvement. original 
with U.. Among .ome of It. ad· 
vantage8 are accuracy, areatest strenl(th, most powerful rrrip, and larl(est capacity. or Sena for Cataloo1u •• S. A." 
Addre •• 

SKINNER CHUCK CO., 
Church St., New Britain, Co nn.  

<ijBig Reductions in 
• .  Brass Band Instruments, 

Drums and Uniforms. Write for catalog, 
+15 illustrations, FREE; It gives Band 
Music & Instructions tor Amateur Bands. 
LYON " H EALY 38 Adami St.. Chicago. 

We pre Selling 
13.00 Electric Bell OutOt. for . . .  ,UIO 
21.00 TeleDbone., complete, for 5.95 
12.00 Fan Motor., witb Batterle. 0.95 

8.00 Electric Hand Lantern. for 3.00 
10.110 Electric Carriage LII,bt. for 3.96 

8.00 Medical Batterle. for. . . . . .  3.95 
5.00 Electric Belt. the jl(enuine LOO 
3.00 Necktle LiIlbi.

il
or . . . . . . . . 1.00 

l4-C��i�e�'fo:g. . . �lP, . .  �i
�.� 10.00 

�������� �;:,���c "£!,,.:;�.t1'!'�� 
2:� 

Sewing Machine Motor. for.. . . .  5.00 
All Electrical Books at low prices. 

We Undersell All on Everytbinl( Electrical. 
Switch. See Railway .wltcb. 
Table. See Exten.ion table. OHIO E L ECTRIC WORKS, CLEVE LAN D O. 
Tag boldlng Clip, A. C. Wlckbam . . . . . . . . . . . . . . . . . . .  627,285 Headquarters for Electric Novelties and Supplies. 

(ConUnued on page 16) pr Agents Wantea. IIY" Be"a tor New Catalogue jIUt out. 

© 1899 SCIENTIFIC AMERICAN, INC. 



Worcester Polytechnic Institute, WORCE§TER. MASS. 
E��::,r:e��n(;t a���?h��r:t.;�a���a C!V�ta�g 

E
���\:,�,:� 

lng- aPPointments secured by graduafe�1 maUp.f}ree. Expe""" tow. ThiTt1/-8twnallear. J. K. Mar.hall, Reglatrar. 

PHYSICAL AND SCHOOL 

INDUCTION 
COILS for experi-
ments in X rays and 
other electrical work. 
IT Catalogue Free. 
E. S. RITC H I E  &. SON S ,  

SUBMARINE TELEG RAPH:-A POP-
ular article upon cable telT.a�hlng. 8CIENTIFIC AM. 

�:��:"sn��::J'�f Je��dealer�.
ce 10 cents. For .ale 

DYN·A M O S  
lli Li ... ht, 1 10 Volt, 861 �Ii " " " 8 
liO " H •• 11 
Price Include. Field Rheostat, 
�gl�II�;·

e, 
A��e 'l���,:�� 

are of the be.t on the market 
and are fully guaranteed for 
one year.. Correspondence so
licited. Addre •• 

ROTH BROS. & CO .. Mfrs. 88·92 Jackson St.,Ch lcago. lI I .  

IT Is the only perfect nne. 
IT wlll not bI ow or jar out. IT lOve. a clear, whlfe lIj{ht. IT fs like an engine head· . Iifbt. IT t rows the I�t stralj{ht 
IT �=� ��:::'ene�

o 
300 ft. Send for book (free). 

R. E. DIETZ CO., 60 Laight Stree�t, New York. 
MenNon this paper and aet special aiBcownt. 

....... M ..... �'ESTABLISHED 1 840. 

JUST P U B L I S H E D .  

Mechanical Movements 
POWERS, DEVICES AND APPLIANCES. 

By GARDNER D. HISCOX, M. E. 

Author of .. Gas, Gasoline and on Engine .. " 

Large 8vo. 402 Pages. 
with Descriptive Tat. 

J649 illustrations, 
PRICE. $3.00. 

A dictionary of Mechanical Movements, Powers, Dt'· 
��� •. r.:'���ll:f.
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mec&antcal movements, deVlceS
b 
and appliances, cover-

�r:e�����lf���h����eO����h�I�?ln�ae����,'W"g�::!: 
:;:'�����i��

en, and all others Interested In any way In 
-SECTIONS.-

1. Mechanical Powers.-Wel .. hts, Revolution of 
�. T���:�l,�1:.f�� lpe

:�:r�\\��8�l�fl:" �Ca 
tion Gear. S pur, Bevel, and Screw Gear, etc. 

3. Measurement of Power.-Speed, Pressure, 
Weight, Number. Quantltle., and A�lIances. 4. Steam Power-Boilers and A nncts.IIlnglnes, Valve. and ValveGear,Paral el Motion 
Gear, Governors and Engine Devices, Rotary 
llnglnes, OsclU atlng Engines. Ii. Steam Appliances. -ln�ectors, Steam Pumps, 

8. M��i��nt:!��iP�G��:t��aG�a:o��a���·lriDe8. 
;:n�

a
lI:a��

r and Appliance., Connecting Rods 
,.. Hydraulic Power and Devices. - Water 

Wheels, Turbine., Governor., lm�ct Wheel., 
�cl'�rs��:ar ��'M���'l�dlc:��; .. W:! 
sure Regulator., Valve., Pipe Joint •. Filter., etc. 8. Air Power Appliances.- Wind 111111., Bel
loW's, Blowers, Air Compressors, Compressed Air 

fJ, Ejl;,':,�I;I���:e:-��a�'::'n�\r:�c�\':.'i.:!I}'i.".;::i� 
���' L��?�g, ����1rc c��g,,:���� j.�� .. Ms"ea::':b 
Lij{ht and Fllectrlc Appliance •. 

10. Nl�f.�t!:du.u�n&h!e'fa�(;p:;1:�}0��II�c���� and Roller, VehIcle., hotor Carriages, Tricycle., 
Bicycle., and Motor A3{,unat •. 

11. G:,�·lW����:: 'B'i'lrer:����' �)f·�'t:I1¥���� 
Gear, IIlDicyclicai and Planetary Train., .. Fergu. 
8on'8 IJ ::PaiadOI. 

1�. Motion and Devices Controllinlf Motion. 
-Ratchet. and Pawl., Cam., Crank •. intermit· 
��a't�� t�k�OtlY�·ve�:s

e
�iI/Jr

l
'&'up1�:: 

13. H«;'�����8.t�c.:. Clock and Watch Movement. 
and Devices. 14. Mininlf, - Quarrying, Ventilation. Hol.tlng, 
Conveying, pulverizinf{, Separating, Roasting. 
Excavatlp.g, and Dredgmg. 

lli. Mill aud Factory Appliances.-Hanger., Shaft 
Bearings, Ball Bellrl�., Step., Cou�ing., Un!· 
7.'i:::J, 

a
��o�

le
¥�:::., °S���·� �Bd�,

e
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Machine .. Textllo! '4Ppliances, etc. 
16. Construction and Device8.-Mixl�, Te.tlnr,' 

�����'h�Pf,\� �-::�,
g
St���k�rIP.?'b�':rl�.� 

���:;.e>;'�'iluii!��r�n SB��:8. 
Roof and Bridge 

1,.. Draulf'i:tinlf Devices, -l'aralle l ·Rule., Curve 
Delineator., Trammel., ElIlp.ograph., Panto-

18. :ttRsa.le" -:!�on8 Devices. - Animal Power, 
Sbeep Shear.. Movement. and Devices. Eleva
tor':,b Cranes. Sewing, Typewrltl¥r' and Printing 
¥::rut��r.; •. It'��:':�ti�:,

lc
ll�.. a'.:'.k·Fu��� 

Acetylene Generator., Ga.ollne Mantel Lamp., 
Fire Arms, etc. -

•• * Cople. prepaid to any addre •• on receIpt of price. 
pr- Send fOT Descriptive OWCUlaT. 

M U N N  Ie. CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE. 

361 BROADWAY. N EW YORK. 
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DESIGNS. 

���:b:�i���,·g� f. I£��:.:':::::::::::::::::�!:':':�: n:� 
Bicycle frame, M. E. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.061 
��rJ'l�

e
�it���Ii>�ja�'l.�����: : : : :: : : : : : : :  : : : : : : :  : : : : : : :  ft:8t5 

Bru.h and powder rack, tooth, D. L. & C. Walm.-
1ey_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.008 

8:::�t'.t:.e�h:���W.lbiiO·n: : : : : : : : : : : : : : : : : . : : : : : :  �l:� 
8���n�·.;ru:,:rrii·. siiiitii : : :  : : : : : : : : : : : : : : : : : : : : : :  �t:gg 
Electric cut out base, J. Sacbs . . . . . . . . . . . . . . . . . . . . . . .  31.045 
:�t�\��
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r.r!�o�:����t����;�r�a�JI:''W�·ii;'Wk,j::::::::: Nl:gg� Match .afe. �'. S"Iler . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  31.027 
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Skate, . Follstad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  31.0.;2 
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���l���N�;jl:W�G�\������':: : : : : : : : : : : : : : : : : : : :  n:: 
�ggM�r��:,:, ,!;'!bi��'t�['tc:jiilinsoii::: : : : : : :  n:� 
Washing machine pounder, O. L. WIlson . . . . . . . . . .  31,047 

TRADE MARKS. 

���l:8g�:,t��g'o��ftJ?J�Jt':,�y·::::::::::::: : ::: : : :  �:� 
g���B��r�8t
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33
,080 

ge.ell.cbaft fur E •• en-und Ofenbau . . . . . . . . . . . .  33,111 
Canned .almon. Fairhaven Canning com��'

3a 
085 

C!,nned soups, American it'ood Company . . . . . . . . . .  : 33:083 
2��

e
�;"

P
j'w.

l
afri:::��:gii &;' Comp"i,y::::: :::::::: ::: IN:� 

Cor n and bunion .hleld •. J. J. Georj{8. & Son . . . . .  33,082 
Cotton good., Silver Sprlnj{ Bleachlnj{ and Dyeing 

Company ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . .  _. __ . .  , .  33,077 
Drugs and cbemlcal., La Societe Chimique de. 

Uaines du Rhone, Anciennement Gilliard, P. 
Ear�oe':,n:!r��<i-�'i��rllij:.::::::::::: :::::::::::::: : ::: �:ll:l 
Glove.. leather and woven fabric, A. H. Mans-
GIO���?wj".hiibl;'·kiil: ':'\': H:r.iati.iiacii::: ::::::: : : :  �:8f� 
Hou.ehold uten.lI. and brlc·a·brlc, certain, F. H. 
Me91���

lt
lo;: ' certain: ' n"iitiici' 'disease.:' 'iiijiliilo 33,106 

Me:f���
a
ro�rl

�lrt<;' �P�,i;eci' 
. iliseases·,· 

. Vi:' it: 33,098 
Brown. . . . . . . . . .  . . . . . . .  . . . .  . . . . .. . . . . .. . . . . . . .  . . . . . .  33,097 

ffie�.r..�:�. ga.fo�
I
��'t�

I
� ·co·.;;paiiY: : :  : : : : : : : : : : :  �:� 

Paints and painters' supplies, certain, Lewis Ber-
per�����:ii.;r·tiruii ·coii;piU:iy: : : : : : : : : : : : :jlg:6lU: �:� 
Sewing machines and attachments therefor, New 

Home Sewing Machine Company . . . . . .  33,107 to 33,110 
Sheetln�., brown, Pelzer Manufacturing Com· 
Sho���omeni. and iiirls;; 'j: 's: ·i;ewi. Company'.: �:�1 
��r:;-o�e�::-!����!'&r��g���berii:.:·. ,.�,� . .  �� �:rol 
Toilet articles and preparations, certain named, 

ROlter & Gallet.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.098 Wa.hlng compounds, J . . pyle & SODS .. . . . . . . . . . . . . . .  3.3,092 

LABELS. 

U Burk's Dyspepsia Cure, n for a medicine, L, Burk 
& Company. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  6,977 

to Diamond Willow Quick and Sure Hair Grower." 
for a hair tonic, Diamond Willow Hair Grower 

" F������der8J" fo'r 8: toiiet'po'w'der: 'A'lbioiiCom: 6,976 

H H���Shaved 'i'esther:';' fo'r 'iestiier: '6: 'j:oiiie&: 6,975 
.. J!':iry ' viciiy;,; - Arg'ciitiiii ·.rri . Vi ork.:" · fiir ·.tai: 6,968 

u lle;';v :�:r��m;�!�: '¥fJr iC��er'," Gray ' 'ijih'Q.: 6,969 

LJl'raPh Com\.,'lny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,97] 
H adies Hard -,.). doCk," for packajl'es of glazed or 
tt M��:��g �� °li:a���O�8h:,!

P
��r�

m
lu�riiire 

6,9
7
0 

poli.h, B"lrd Broth ..... & Company. . . . . . . . . . . . . . 6,974 
U Olympia," for cotton piel1e gOods, Massachusetts Cotton Mill .. . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . .  _ . . . . _ 6,967 II Sugar Beet," for Cigars, Saginaw Specialty Com-
.. Tc�nlloiiarcii/ ·ior·cig;,:r.:E: MiX:: : : : : : : :  : : : : : :  : : :  3:�+� 
. A printed COPI of the .pecilication and drawlnj{ of 

r.��.rJ't���n�� .:'J�b!����h�� ��J����
t
oi;;'c�

r
}�� 

10 cent.. In ordering please .tate the name and number 
of the patent de. Ired, and remit to Munn & Co., 361 
Broadway, New York. Special rate. will be .oven where a larj{e number of COPles are de.lred at one time. 
Canadian paten" may now be obtained by the In. 

ventor. for � of tlie Invention. named In the fore-
f�,*I� r:: �l :;fl

s
l:��i��: :���f ·:,:�c;.�i 

Instructions addr .... Munn & Co., 361 Broadway, New 
York. Other foretgm patents may also beobt&lned. 

COAST INe UNDER CO N TROL.  
It's an easy matter to COIISt at full .peed, to slacken or Increa.e 
speed, or to stop altoj{ether without any danger If you are riding the 

Ecl." pse B."cycle with Morrow Automatic 
COASTER and BRAKE. 

You can keep your feet on the pedals and Co ... t at will. A back 
f:;,:s��eT�n�:a�� .:���est:�a��,M°.!:r:ff t�::':t:d���J'': plete control. Simple, Safe, Sure. Write us about It. 

ECLIPSE BICYCL E  COM PANY, Box X, E L M I R A ,  N .  Y .  

YOU CAN MAKE. $ I OO , A W E E. I\  I 
O ... m YouR OWN SHOW, C O MPLLTE. OUlm-S I O O  

L IFE M O TION F I L M S  & MACH I N £. 5 
GREAT PASSION PLAY ", 'j 0 0  O T H [ R  S U B J [ C T S  

I L L U S T R  C A i A. L- O G U C S  r- R L E  5 LUBIN, LARG£ST MFR PHILAD£L PHIA P A 

Collars .... 

CUffs. 
Stylish, convenient, economical, Made of 

fine cloth, finished in 
pure 8tarch, and ex· 
actly resemble fash. 
ionable linen goods. 
.oLaumlr� WCIII'k 
When 80iled discard. 
Ten Collar.s or five 
palr.s of Cuff.s, 2Sct.s. By mllll, 30cts. Send 

6 cts. in stamps for 8ample collar or pair 
of cuffs. Name size and style. 
REVERSIBLE COLLAR CO., Dept,J , Boston, Mass. 

50 YEARS' 
EXPERIENCE 

�ll�n:s�:��� �u8rk�g�
a
�n

d 
f�:�
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:6��:��1Sy ������tr��
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sent free. OIde.t �ency for .ecurlng&atent •. 
8P��Y':,t;'"t�:,

k
�t�o�� ���r:f,�l� t:e 

o. receive 

Stitntific Jlmtrican. 
A band.omely illu.trated weekly. Larj{e.t clr. 
culation of any scientiOc journal. Terms, $3 a 
year ; four montb., $1. Sold by all new.dealers. 

MUNN & CO.361  Broadway, New York 
Branch Omce. ti25 F St.. Washington, D. C. 

M 0 D E La for Inventor.. E.tab. 1867. Catalogue. 
J. C. SEYL, 181 Madl.on St., Chleago. 

WE BUY NOVELTIES ft�i,.r��u��,,�� 
ca.h. ROMAIN TALBOT, Berlin C, Germa,py. 
FOR SALE.-Patent No. 612,587, Pneumatic Tire 
a::l� f���r:�'!ti:���. �

e
t'l��� f';,�,,:��'!r�.. 1vBY��R 
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worth, Ill. 
Position wanted by a �OOd Tool and Model Maker of 
���¥��Im?�. ��tab e reference. given. Address 

GAS ��Q GASOLINE ENG INES 
WAT E. R  M O T O RS 

B /'.or K :J �  WAT £. R  MOTOR co NEWARK N J U oS A 

t'!F.RYBODY HAS SOMETHING TO MEND 

M E N D SA L L  
Mende everythlng�hIDa, glJ.�!I. marble, bric-a-brac, etc. Re· ctres DO brw!lh. Colorle., OdOh ... �'1, and will 8tand hot water, 

AL\:;*81M!�.lWrj!�D ince��!;;; =���nd locality. Good 
agent. can make bIg money, 'Write us about ylJ .. � locality. 

G E M  C H E M I C A L  C O  •• 
No. 8 8. Howard 8treet, BALTIJlORE, Jle· 

,_III-GODDSALARY! 
Made selling BEVERIDGEIS Sanitary I Steam Cooker. Distills the water, purifies 

���tf��i.DitsN:n�����: no Gd� Sa;�;!at;� ..reats. '$8& sold in one town, Write (Box") 

HOJlE Mfg. Co • •  BALTIMORE, Mn. 
-111-111-11-... -11-111-111 

The Lilfht is Rilfht. 
The BUNDY LAMPS 

THE ONLY PERFECT 

ACETY L E N E  CAS LAM PS 

FireI<' ��!\�:l., C�Te&dN:fi::?
la
�l� 

flcleot, easily charged and operated. Wa· 
ter ab.olutely controlled. Gives pure, 
dry gas. ManUfactured by 

The Frank E. Bundy Lamp co. , _ 
Elmira, N. Y., U. S. A. ' Welght, � ounces. Acetylene 

Bicycle 
I,amp. 

(See Illustrated editorial In SCIENTIII'IC Acetylene Gas (Jperating Lamp, 
AMERICAN, AprIl 1b, l899.) for Physician. and Burgeons. 

Roper's New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS. 

THE BICYCLE : ITS INFLUENCE IN 
Health and DI.ea.e.-By G. M. Hammond, M.D. A val. uable and intere.,lng paper In wblch the .ubject I. ex. 

NEW IDEA IN TRUNKS 
The S"II",en Dre_er Trunk 

is constructed on new. princil,iel. 
Drawers mstead of trays. A place 
for everytbmg and everything in 
ita place. The bottom as acce88� 
itle al the top. Defiel the bag
galle Imasher. COlte no more than 
a good box trunk. Sent C. O. D, 
��� Ic�i::!-::� f�: ili:'��:!'d

t
:�: 

alogue. F. A. STALLMAN. Gl W, 8prl ... �I., fAllllmbu, 0. 

ACETYLENE GAS AND CARBIDE OF 
CalclulU.-AII about the new lIlumlnaut. It. qualities, 
cheml.try, pre •• ure of liquefaction, Its F,0bahlefuture, 
��P:r"l�I��t����' �e

:o:��e��' ft":0J.e v�����I:���� 
tbl • •  ubject. Detail. of furnace. for making the carbide, 
gas generators, JZ8.80meters, burners, etc. ,Contained in 
SCIENTIFIC AMERICA.N SUPPLEMENT Nos. 99�, 
l Ot14, 1 00,., 101 2, 1 0 1 4 ,  1 01�, j 01 6. 1 022, 
1 0 :i�, 1 0aS, 1 01i,.. 1 064, 10,.1, 10,.2, 108�, 1 083. 1 084, 1 08�. 1 01'16. 1 1 04, t l�4, 1 1 32, 
1 1 49 and 1 1  liO. Price 10 cents each, by mall, from 
thl. omce, and all new.dealers. 
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tbe cycle by per.on. drSeaoed. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1 0 02. Price 10 cents. 
'ro be had at thl. omce and from all new.dealer •. 

B EST B I CYCL E  BRA K E.-# 

© 1899 SCIENTIFIC AMERICAN, INC. 
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