
TI. -;n,rge for Illsertian under thUJ head is One Dollar 
a lineJOr each imertifm: about eiqht words to a line. 
Adverti�ementB must be received at publicalton ((/fice 
as early as Thursday .nommq to appear in '!Iext issue. 

For Sale-New and second hand Iron-working ma-
cbinery. Prompt delivery. W. P. Davis. Rochester. N.Y. 

Pres.es & Die •. Ferracute Mach. Co .• Bridgeton. N. J. 
Barrel. Keg, and Hogshead Machinery. See adv.p.l89. 
For best hoisting engine. J. S. Mundy. Newark. N.J. 
Consulting engineer, mechanical drawing and design-

ing. H. S. De Fore.t.126A Liberty St.. New York. 
Best Ice and Refrigerating Machines made by David 

Boyle. Chicago, Ill. 155 machines in satisfactory use. 
The Improved Hydraulic Jacks; Punches, and Tube 

Illl!:panders. R. Dudgeon. 24 Columbia St., New York. 
Engineers. firemen, machinists. send for circular of 

h Zwicker"� Instructor." Geo. A. Zeller, St. Louis. Mo. 
Screw machines, milling macbmes, and drill presses. 

The Garvin Mach. Co., Laight and Canal Sts •• New York. 
Beach's Improved Pat. Thread Cutting and Diamond 

Point I,athe Tool. Billings & Spencer Co" Hartford, Ct. 
.. How to Keep Boilers Clean." Send your address 

tor free 96 p. book. J"".C. Hotchki ••• I20 Liberty St., N. Y. 
Split Pulley. at low prices, and of .ame strength and 

appearance as Whole Pnlley.. Yocom & Son's Shafting 
Works, Drinker St .. Philadelphia. Pa. 

Guild & Garrison, Brooklyn, N. Y .• manufacture 
steam pumps. vacuum pumps. vacuum apparatus. air 
pumps. acid blowers. filter pre�8 pumps. etc. 

For low prices on Iron Pipe. Valves, Gates, Fittings, 
iron and Brass CastiDR'S , and Plumbers' Supplies, write 
A. & W. S. Carr Co .• 138 and 140 Centre St .• New York. 
The bes t book for electricians and beginners in elec

triCity is�' Experimental Science." by Geo. M. Hopkins. 
By mail, $4: MUDD & Co •• publishers.3Cl BroadwaY,N4 Y. 

�Send fornew and complete catalogue of Scientific 
and other Books for sale by Munn & Co .. 381 Broadway, 
New York. Free on applica.tion. 
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HINTS TO CORRESPONDENTS. 
Names and Ad dress must accompany all letters. 

or no attention will be paid tbereto. This is for our 
information and not for publication. 

Re("erences to former articles or answers should 
give date of paper and page or number of question. 

In'l.ul rles not answered in rellsonable time should 
be repeated; correspondents will bear in mind that 
Borne answers require not 8. little research. and, 
though we endeavor to reply to all either by letter 
or in this department. each mu.t take his turn. 

Special Written I .. ("ormatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

SclentUic American Supplements referred 
to may be bad at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sem for examination should be distinctly 
marked or labeled. 

(2976) A. C. asks: 1. Is an iron casting 
containing from 40 to 60 per cent or steel (or vice 11eTsa) 
of any commercial value as scrap? A. Yes. 2. Is it 
possible to decarbonize foundry irons by the Bessemer 
or any other proc&ss? If not, why? A. Yes ; but they 
may not be well adapted for it, as not being pure enough, 
etc. 3. Why will steel scrap produce slag in a cupola 
and not in a covered crucible? A. In tbe cupola it is 
mixed with the ashes of the coal. which have to be 
slagged off. and it also needs slag to protect it from 
oxidation. In a covered crucible tbere is no impurity 
to be disposed of, and the steel is protected fr()m oxi
dation. 4. In the manufacture of steel car wheels are 
the wheels cast from new steel. made In a converter' 
A. Casting direct from a converter has had very little 
success hitherto, n account of blowhol-s In the metal. 
5. Is not the presence of blowholes in steel castings 
due more to the lack of pressure on the castings rather 
than to impurities in the metal? A. Blowholes aredne 
to the low degree of fluidity of melted steel. and only to 
a limited extent to .impurities. 6. What work is there 
on the manufacture of steel casti n�. that you could re
commend as being thoroughly up to the times' A. We 
highly recommend our SUPPLEMENT. No. 692. as well 
as many others t be found indexed in our new cata
logue of SUPPLEMENTS. Also Howe's" Metallurgy of 
Steel." $10 1:>y mail. 

(2977) J. N. H. asks: L In what ratio 
is the time In which no carrent is passing to the time 
in which a'current is passing in an alternating current 1 
A. The,time when no current is passin� IS almost zero. 
As the current rises and falls. and changing in direction 
rises again. the zero phase is indefin itely short In dura_ 
tion. The full discussion is qUite complicated. 2. How 
can t.he lines of force about a certain magnet be calcu
lated? A. By determining the adhesion of an arma
ture. or by determining the .Eo M. ]'. produced by cut
ting the lines with a coil of given size, or by producing 
the Jines and determining the E. M. F. produced in a 
coil of known size. 3. What is meant by the "torqne .. 
of an armature? A. The turning moment or couple. 
the product of the pull upon the armature by its effec
tive radius tending to produce rotation. 4. What is a 
.. cushion tire" on a bicycle P A. A hollow tire. giving 
greater extent of cushioning tban the ordinary solid 
rubber tire .• 

(2978) C .  H. asks: 1. What kind of bat-
tery would be most satisfactory and economical to run 
a motor to furni.h M horse power' A. Probably a 
Bunsen battery is the best for yoar purpose. You will 
find it a troublesome and expensive power. 2. How 
many cells would be required A. Enough to give 373 

watts through zero external resistance, say 24 one quart 
cells. 3. How long would they furnish the required 
current at one chargine? A. With ordinary use they 
will work for 50 or 60 hours with one full charge and an 
additional renewal of the bichromate solution. 4. What 

j titutifit l\mtri£Ju. 
makes the bones 0 f canned salmon so soft and brittle r 
A. The canning process. and action of the ingredients. 

(2979) N. E. C. asks: What is the differ
ence between air pressure at sea level and one. two. 
three. four and five thousand feet elevation respectively' 
And,what the difference in the volume of air at sea level 
and the above elevations? A. Taking the height at sea 
level as 30 inches, at 5,000 feet it is 24'773: at 10,000 feet. 
20'459; at 15,000 feet, 16·896; at 3 miles, 16'361; at 6 
miles. 8·923; at 9 miles, 4'866; at 15 miles, 1'448. As a 
rough approximation, allow one inch to one thousand 
foot. The volume of the air is in inverae ratio to the 
height of the barometer. 

(2980) A. F. asks (1) if there is anything 
he can put on boots and shoes to make them water
proof? A. Beef tallow 4 ounces. resin 1 ounce. bees
wax 1 ounce. melt together and add an equal quantlty 
of neat·s foot oil. Rub in while warmin2; the shoe at a 
tlre. 2. How can I take spots out of clothes, black 
worsted. It is a lighti.h spot, and I think it is grease. 
A. Use benzme, applying in a ring around the .pot and 
finally to the spot itself. 3. How Can I make cloth 
waterproof? A. Mel t in paraffin wax with a hot iron. 
4. I have a scar on my chin; how can I take it off? A. 

It is probably impossible to remove completely; con
sult a physician • 

(2981) H. A. S. asks what the boiling 
point is for oils of spruce (Aliies niqra) and tamarack 
(Larix Americana). A. The specific 2;ravity of these 
oils varies from 0'850 to 0'880; they boil from 300° to 
320° Fah., are very slightly soluble in water. sparingly 
in alcohol. readily in ether. 

(2982) M. F. asks how to transfer litho
graphs to glass. A. Varnish the glass with dam mar 
varnish or Canada balsam. When dry, soak the picture 
in water for some hours. When the glass is nearly dry. 
smoothly press the wet picture upon it. bemg careful to 
exclude all air bubbles. When all IS dry, rnb off the 
paper with the wet finger. dry, and revarnish. 

TO INVENTORS. 
An experience of forty years. and tbe preparation of 

more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
·laws and ptactice on both contments. and to possess un
equaled faclltties for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on applicatiOn, and persons 
contemplating the securing of patents, either at home or 
abroad. artt invited to write to this office for prices. 
which are l'Jw. in ac'ordance with the times and our ex
tensive facilities for condnctlng the business. Addrelis 
MUNN & CO .. office SCIENTll'IO AMII:R.ICAN,861 Broad
way, New York. 

INDEX OF INVENTIONS 
For which Letter. Patent of the 

VnUed Statell were Granted 

April 14, 1891. 
AND EACH BEARING THAT DATE. 

(See note at end of list about copies of these patents.] 

Adjustable hracket. Nacke & Brinkmann .......... '50,250 Alarm. See Burglar alarm. Fire alarm. 
!�l::::t r.:g: r.'Wa�:;.��n.���:::::::::::::::::::: WI:� Annunciator. hea� A. Retnemann . . . .•••••••.•.•.... 450.425 Arm, artificial. T. BParham .. . .................... 450.'76 
Armature. L. C. Atwood ............................. 450.552 
Automatic lubricator, C. A. Pierce .................. 450,421 Axle. car, L. Hall. Jr ................................. 450 , 2:JO 

�t: h�r�t��\�'l' iI�':-:.iri�:::::::: ::::: ::::::::: � ���� Baby jumper. R. Billeaux ............................ 450.3�4 
Bad..:e. campaign. H. Pblllip ......................... 450.524 
Balin..: press. W. H. Howard ........................ 450 .585 Baling press. J. M. Sanders .......................... 450,,01 BanjO. C. A. Woodbull ............ .................. 450,4� Bar. See Car draw bar. 
�:��:t ��El�i ����l�:: 1r: lfott?��::::::::::::: �:t� 
Bather's appliance, F. W. Ostrom .... .............. 450,3 1 8 
G:U:�;�8IS�:'bu��:�i�O��fe�;?iC. W. Burnley ... 450.354 
Bed.tead. wardrobe, N. G. Augier ............. .. .. 450,600 Bell, W. A: Luttgen ...................... ........... 450,169 Bell and indicator. electrie call, W. Cox ............ 450,558 
Bell, door, Allen & Goulden .......................... 450.347 Bin. See Coal or /lrain bin. 
Blr;�I��lf:;,ev'!;n�ti��rlrwI18on:::::::::::·:.::: 1��g 
Blind. window. G. W. Morstatt ...................... 450.a16 Board. See Ironing board. 
Bobbin or spool. J. L. Cheney ....................... 450,218 Boller cleanln..: compound. E. J. Hofl'man .......... 450.2:12 
Bolting machine. O. Esche ................ : .... ..... 450.310 Book and tally sheet, polIo H. M. Gel..:er ........... 450,582 Books, etc •• appa.ratu8 for marb] eizing or orna-

menting, Zicbtl & Brecht. ....................... 450,307 
Boring and mortisin,;c ,implement, C. Reed ....••••• 450.838 
�i�

le 
�

PB��k";;.&. B��rrNi,�b;,·X: ··t:ett:er·box: 450,479 

Bra�:.rt�
r 

���· A���rl:l�xbr�k':,T.ng box. 
Brake. See Car brake. Locomotive driver 

brake. 
Brick or tile machine, J. C. Titus .................... 450.201 
B����� �I��t���:t.

r
tfs�ev':o";��::::::: :.:::::::::: ft6:;gg Buckets. soap disb a.nd brusb holder for scrub, C. 

A. Inglis ... ........................................ 450.462 

����I�r��Ii.����iili· ·.·.:·.:::::: :.:::::::.:::::::::: Wl:tJi Burglaf alarm. C. R. Canterbury .................... 450.282 Butter extractor, centrifugal, A. Wahlin .•••.•• � •• 450.mn 
Butter, manufacturing, G. H. Hamrick . . . . . . . . ..•. 450,459 Butter tub. G. Smith ........................... ... ... 450.261 
Button. �'. E. Williams ............................... 450.21a Button. loop. G. Heuser ............................. 450.fil0 
Cabinet for holding time cards. etc .• U. M. White. 450.211 
Cabinet. office, J. W. See... ... .. .................. 4.';U.196 Cable coverlnu; machine, J. D. Bi.hop . . ............ 450.131 Cable coverlnu; press. C. H. Matchett ........ ...... 450,175 
g:�"e���'lfI�1r� �;o�:R?�?�::::.':.':. :::::.:::.::::: : �j� 
Can capping machine, J. C. Winters ................. 450.276 Can filling apparatus, Mahy & Harrison ............ 450.4t;7 
Candle holder, M.  V. Woncher ........ . ............. 450.271 Cane and table. combined. O. N. Kuh1. ............. 450.00:1 Car brake, automatic. A. J. Rosentreter .•• •.••.••.. 450.:-{()() 
(;ur. cattle. F. E. Canda .......................... ... 450.501 
Car coupllnll. J. F. An�ersteln ..................... 450,:!4R Car coupling, T. E. Askew ........................... 450,129 
Car coupling. R. Chandler .... ............. . ......... 450.217 Car couplin..:, C. E. C. Edey .......................... 450.578 Car con pIIng. J. Green ... ....................... .... 450.356 
Car coupling. J. E. Kauffelt .......................... 4iiO.2.'l8 Car couplin..:. Murphy & McCarthy . . ............... 450.180 
Car coupling. Thomas & Little.lohn ................. 450,531 
Car coupling •• 1. Simm s ................ . ............. 4:JO.5.19 
Car door, frel"ht or gr«ln. G. C. Dou..:herty ........ 450.&59 
g:� ��� g���'3. �.AM����e:::·:.:·.:.: ·:.::.:::·::: 1�:f1¥ 
Car. electriC motor. F. A. Pocock ................... 450.189 Car •• tock. G. D. Burton ............ .. ....... ...... 450,1'8 
Car. vestibule. H. Tanner ............................ 450 . .143 Cars, fender or safety attachment for electriC or 

other. D. Hine .... ...... .................. .. , , ' 0 .  450.460 
g!�:: :"':;��b ��:I�g

r
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r
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Carria�e. Child's folding. F. Bornemann ............ 450.:)62 
C .. rtrld..:e Oller. D. T. Llewellyn ..................... 450.4115 
Cartridge. paper sbell. J. Gardner ............. ..... 450,41» Case. See Blacking ca.e. Cigar case. Clock case. 

ShippiD2 case. 
Cash drawer and recorder, P. WestpMl. ......... .. �439 

Ca.b regi.ter. H. Cook ................................ 450,365 Ca.b re"ister and Indicator. H. Cook ............... 450.364 
Casb reJ;t'ister and indicater, Manko & Paine ....... 450,416 Cattle guurd. C. O. Davidson ........ ............... 450.450 Ceiling, metal lic, J. H. Wilson ....................... 450.274 Chamfers. prod "cing. J. L. Dalot . . . . .. . . .. ... . . ..... 450.5t11 
Chart holder. C. H. Con"don ........................ 450.2114 Chimney tbimble. C. F. Green ........ .............. 450.ll55 
CiJ;car case. A. H. HieatzDlan ...... " ................. 450,312 Circuit closer. W .C. John.ton.Jr .. ................ 4.'iO,29"� 
Clamp. See Jeweler's clamp. 
Clasp. See Sboe cla.p. 
Cleaner. See Gra in cleaner. 
CLock case, H. S. Prentibs . .. ................. 450,528. 450.� Coal or grain bin. W. Walker ......... ........ ....... 460.t67 Cock box, stop, E. P. H. Capron ........ ............ 450.140 Coffee or tea pot. �'. D. Wbeelwright ............ " .. 450.208 
Collar fa.tener. horse. J .  Thielen ................... 4.1O.;l89 Comb. See Curry comb. TOIlet comb. Combmation lock. S. K. Weymouth ................ C50.207 
Composition of matter. W. W. Dunnett .•••.••.•• • 450.560 
gg::,���np�e".��.eE�rltc:'I.���?:::.': :::::::: :: ::::::: Wl;� 
Corn crib andgraoary. portable. C. I. Cook et Ill •• • 45OJiOO Corn crib, portable, Cook &; BrittoD ... .......... ... 450.fi(X) 
gg��'::°ft�:�: \1:�: t':,��:�ier·.:·.·.:::::.:· .. :::::::::: �:m Cotton �ins, roll box for. Fraser & Stewart ... •••. 450,229 
Cotton scraper and. chopper. combined,: C. C. 

Chappel. ................... ....................... 450,480 
Cou:&:!gfato�';,"ou�trn��o'¥?�Wf·cou�l'!i,�. 

C
(�''J'�\�fe 

Cru�1�= �nUJlh�'veriZing machine, W. H. How-
land . . . . . . . . .. . . .. . .. .. . ....................... 450.488 Cultivator and thinner. cotton, L. Studer ... ...... 45O.:!U3 Cultivator,yarden, C. S. Norcross .......... ........ , '4r)().52:� 

Cultivator. liarrow. and seeder. C. C. Hair .......... 450.150 Curry comb, J. Du Shane . ...... ........ .... ..... 450.562 Curve scriber, W. Gardner ..... ...... ............... 4.�O,4.Ij,l) 
g�M��, W.:'Jt���:.ug�it�i-.W. Jone ................ . 450.159 
Deodorizing compound, lt�. I .. intz .•••.••••.•.••••. . . .  450.370 
g���, cabdJ.\':��I';(?:J�irfe·e�e�: .��.� ... : .. ::::::::.::::. �:� Door han"er. C. W. Bullard .......................... 450.352 
g�.i'.' .. r:lr?"!��:1Y. i'i. ��k:::::::::::::::::::::: Wl� Drill. See Grain drill. Seed drill. 
Dry siln for malting, J. Kam ........................ 450.237 Dumb waiter. T. COldwell ............................ 450.283 
Dust collector. C. W. Cooper ........................ 450.321 Dust collector, O. M. Morse .......................... 450.372 
Dust collector, D. A. Ward .......................... 450.26� El!<g poacber. J. P. Eu.ti ..................... ........ 450.51\4 
�I:�i�l� ft:��':i.]�e:ki!·g'Xia�tte�t�· fo'l,'S:' F:'Van 4f>O,58Y 

Cboate ... .. . ...................................... 450,304 ElectriC machine, dynamo, W. F. Collins ........... 4 50.219 ElectriC motor. pulsating current. C. J. Van De� 
poele .. . .  . . . . . . .  . . . • . . . . . . . . . . .  . . . . . . .  . . .  . . . . . . . . .  . •  450,1»4 Electric motors. automa.tic switch tor, F. E. 
Whipple.. .. ................................. ... 450,441 ElectriC sil'nal R. H. Grnschow ..................... 450.458 Electric SWitch. Adam & KnapIk .................... 450,551 

Electric wire connection. E. J. Gatley .............. 450.581 
ElectriC wire support, Lieb & Lavens " .• •••• • 450,587 Electrical di.tribution. sy.tem of. C. J. Van De-

Ele�g'i!ema';i;eiic 'recij,rociitinli . aiUiine: c:;i: Van 450,00 
EleR�g?t'l!:rajjeiiii;;' ajjparatus: 'rei!iii"tor"for;'X 450.543 

H. Davis .. ....................... . ................. 450.577 Elevator. C. R. Pratt .................... .... ........ 450,252 Engine. See Compound engine. oj,\- Electro maR-
netic reCiprocating engine. Uas enl1ine. Engine operating mechanism, steam. S. H. Pitkin 450,526 

Engines. machine for boriD� the cylinders of steam. <1. H. Cor lis. .. ... .... ... .. .. . ... .. ....... 450.401 Engines. machine for flnishinR' side flanges of 
cyllnder. of steam. G. H. Corliss ................ 450,399 Enllines, machine for finishinR the ends of cylin-
ders of steam. G. H. Corliss ... .................. 4."0.398 Engines. treating the cylinders of steam. G. H. Corli.s" ............................................ 450.S9'1 

Eraser, ink, W. H. Robinson ...... ................. 400.:178 l!Jxercl.lng apparatus. neck. T. Peterson .. . . ....... 450,188 
Explosives. apparatus for makinll dope for. J. C. 

Schrader ........................................... 450.591 
Extractor. See Butter extractor. 
�:�e �����le:�g
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A
w�(i�����ii:::::·. �:� Feed water purifier. H. Warden ..................... 450.4:l7 

Fence post, C. H. Gerscb .......... ................... 450.381> Fence weaving machine. H. Haynes .••••••••••.•• . 450,57:1 
Fertilizer distributer. Cook & Patric ........... .... 450,308 
Fertilizer distributer. J. H.. McCord...... ........ . 450.598 
J:ii��!�!'.:vy:rft���il�:.�.s.�:::::��::� •.• ��: :88��l Filter, H. Warden ............. ...................... 450.204 
Filter. water. Davis & Riddell .... . ................ 450,222 Filters. reearbollizer for. W. W. Whiddit .......... 450.209 Fire alarm and telephone system. S. W. Ludlow. 

450,245. 4bO.466 
Fire extinguisher. automatic, Kreitz & Rosen-
Flr,:>nesilt�iriii';li.iii�· iiystem: ·"iiiomatiii.· Kii"w ieB; 450.161 

.Ir., & Yonn..:...................................... 450.413 Fire protector. W. F. Bean et al ........... ......... 450.595 
Fire oprlnkler. automatic,J: I". Byers .............. 450.574 
N�� g��k���M.RMr����::::::::::::::::::·::::::: �:� 
�'ish preserve dam, S. McElroy ...................... 'fiO,400 
Float, C. Frattinl ...................................... 450,408 
Flower stand. folding. C. A. Gibford ... ............ 450.145 
FI ushinll tanks. Eiphon for, H. P. Cope . . . .. . . .•.. . .  �50.557 
Folding box. S. L. Saunder. ........ : ................. 450,194 
Fumi�utinll compound, Morris & Cbenevert ....... 450.522 
Furnace grate, Z. F. Bryant ....................... " •. 4.50,351 GaUlle. See Dress skirt gauge. GalvaniC battery. W. A. Crowd us ................... 450.285 
Game apparatu •• E. S. Boynton ...... ............. 450,,95 Gas engine. J. Fielding ........ ... ............ .. .. .... 450.106 
Gate. See Railway gate. Swinging gate. Wire 

gate. 
Gate, A. W. Graham ... ..... ......................... 450,569 
Gearinll. frictional. G. W. Soule ....••••••• ••••••.... 450,302 Generator. See Steam 2'enerator. 
Glove, catcber's, E. H. Decker ......••.•....•.•••••• 450.366 
gg::��g�. 
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er::g���!��l)l:r�\d?:.�:.�?��::: : Grain binder, A. E. Woodhouse ................... .. 

Grain cleaner. Jr. M. Shaw .................... ....... 4 
GralD drill. A. L. & D. L. Baughman ... ........... . Grain meter, C. S. Begg ........ .............. ...... 450.213 Grate. W. E. Kelly..... . . . . . . . .... . ••• . .... ... ........ 450,

3
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Grlnd.tone attachment, M. Raymond .. . ...... . . . .. 4150.191 Grooving machine attachment. G. A. !' .. nnedy .... 450,463 
Guard. See Cattle guard. Snow �uard. 
&�� ::6�
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e�.i�.� .���: .�:.� :.c:!!���:::: �� 
Gun .ight, nd,ju.table. W. L.Marble. ............... 450.468 Gun tool. C. & C. E. Tomlinson .............. ....... 450.323 
\Va��a:tl�Jb�e���\J: �������B:::::::::::::::::: =:� 
Hanller. See Door hanger. Harness, J. H. Brad.haw ................ ........... 450.134 Harvester attachment. J. K. Beehler ............... 450.443 
Harve.ter. corn. A. A. Lundy ....................... 4.10,371 
Harvester. cotton, J. A. House ... :' .................. 450.584 Harvester. st.alk fooder, H. F. r,ongwortb ..... ... 450,244 Harvesters. tension device for self-bindin�. M. S. 

Brown ....... ......... ...... . ........... . • ...... 4.'i0.555 
Hat blocking machine. W. H. Plttllla .. ....... . . 450.422 Hat fa.tener. W. H. Thompson ..................... 450,5.'l8 
Hitching device, 14'. Sweetland ............ ... ..... . 450�{82 HOisting machine. J. L. Dean ........................ 450.143 Holder. See Candle holder. Chart. holder. Elec-

tric cable bolder. Paper bolder. Tool and work bolder. Umbrella holder. 
Hook. See Fish book. 
Houk, H. H. McLean ... ... . .......... . . . ......... .. . .  450.1R1 Hops, aPIJaratus for enractiIUl. J. Schneider .•. .. 450 ,53 4 
�g�:�:b��o��'lR:��j?il��k�t��.:::::::::::::::: �:

4
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Hor.e.hoe making machine. Z. V. Purdy .......... 450.375 lIose couplinll. L. Ott........... .... .......... �5U,3 
Hose nozzle and couplinll, reversible. A. B. ltoans 450.452 
Hot air regi.ter atLachment •. 1. Se"al. .......... ... 450,:122 
����e

n
e�:;'I�. ��&:i;J-: .M:.:':�����::::::::: .. :::::: �:� Ice freezing machine. C. C Smith ................... 45O.1® 

Injector, J. Trlx ....................................... 41>0.202 Inkstana. fonntain. C. W. Rohrka.te ........ ...... 450,497 Inslllation of armatures for dynamo-electric ma-
chines. R. Elckemeyer ............................ 450.866 In.ulator, Lleb & Laven ............................. 41>0.294 

Iusulator. electriC wire. D. A. Bertolette .. ........ 450.384 Iron. stone, etc., composition for treating, G. B. 
Smith........ .... . ............................... 4.ljO,388 Ironing board.J. F. White .................... ...... 450.210 

Jewel er's clamp, E. N. Parker ....................... 450.474 
.Jeweler' • •  tock. G. El. A. Knigbt ............ ....... 450 .4 12 
Key. H. E. Ru •• ell, Jr ............................... 450.840 
Key fastener.J. Ford ......... ......... ........... 450.4fIl Kettle and steamer •• ectional odorle ••• C. S. Dun-

ha m .. .. . . . . . . . . . ... . . .. . ..... . . . .. . . .. . ...... .. .... 450.328 
Kettle cover. O. E. Harmon ......................... �.28 1 
Kiln. See Dry kiln. Knife .harpener. C. K. Bradford .................... 450.21.� Knittinll machine. Circular, J. H. Hinchlift'e ....... fflO.2Ul 
l,amp, F. S. Dellenbaugh .... ....................... 450.5l6 
�:�g ri�����

i
�:�iu�,;I��W:�. Doremus.:'::.::: 1�:�� 

Land roller. N. J. Jobn. on ............ .............. 450.514 
1,1Wltem, tqbul.r, '" oF. auttl .... .... . ......... . ..... 450,44' 
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I,atch, J. W. Hansen .................................. 4,'iO.2l'O 
Latcb, H. E Russell, Jr ..................... ........ 450.:�19 
Latch .toP. Burgess & Voigbt ................... ... 450.353 l�at\Jh stoP. T. IJyon8... .... ....... . ................ 450.aSl 
I..tathes, drip pan for metal turning. C. M. Conrad .. 80n . . . . . . . . . . . . . . . . . . . ... . . . . . . . .. . . . . . . . . . . ... . . • Le�gin. E. Chri.tensen ............................. .. I,etter box. A. T. Sinclalre ........................ .. 
Letter box, house door. E. S. Dunavan .. ••....•.... 4 • • 226 Level. spirit, H. Green ..............•.••••••••....•.. 450.457 Lifter. See Plate or pie lifter. 
Lighting apparat UB. J. T. Scholte ................... 450,429 
r,imb, artIfiCial. F. W. Neubert ............... ..... 45O.:m 
t���i.ds8��ar6�!tifn�ti��esl����r'iiui· iock�' 'rr'irue .

50.24
:1 lock. Lock. P. Crady ........................................ 450 ,22 0 

r,ock. H. E. Russell. Jr ................... . ........... 4fi().:14l Locomotive driver brake. W. L. Austin ............ 450, 21� 
Locomotives, traction device for. S. Runser •...... 450.bH2 
Loom shuttle, H. P. Briggs ............... .......... 450,554 Lubricator. See Automatic lubricator. Axle 

lubricator. Pulley lubricator. I,ubricator. G. C. Pyle ....... ........ ............... 4.10,424 Mail pouch, P. Crosson .. ............................. 4aU.309 
Mask, face. B. F. Lamb .............................. 451:.515 Matcb making Imacblne. C.J. Donnelly ............ 450.405 Measuring electriC currents. instrument for. 

H. H. Cunynghame et al .................... ...... 450.221 Measuring vessel, C. W. Proctor ..... . . . • . . . . . . . . . .  450.494 
Mea.urlng ve",el.liquid, D. Il:. Wolff .. . " .......... 450.383 
M�!ll �rt�I�::.ltcg���: �.'s':riT[h:::::::.':::::::;:: ��:g�' 
Metal fianlliDil' machine, R. Lavery .... ............. 400.240 
Metal plates. table for conveyinll and coolinll. H. Aiken .... .. .. . .•. .... .. . . .. .• . . . ... .. . ............ 45 0.360 MeLal rods or. bars. making rolled. LarJ;t'e & 

Thomas ..... .. .......... ........................ 450.3:10 Metal scourinll machine. E. O. Goss .. ............. 450.4f,s Meter. See Grain meter. 
Meter. W. T. �'ox .................... .............. . . 450.567 Mill. See Ore mill. Motor. See I£lectric motor. 
MowinJ;t' and reaping machine. E. Webster ......... 450.546 Mower. lawn. C. A. l!�rayer ........................... 450,568 Mowinll machines. cutting mechanism for. W. 11'. Sbuey............... .. .... ...................... 41:0.499 
Musical instrument, mechanical. E. Schilling ...... 450.257 Necktie fastener, J .  Metz ............................ 450,248 Nippers. cutting. Mar.h & Fi.her............... .. 450.174 
Nut lock. J. C. Richard.on ................ .......... 4.10.877 
Odomcter, Reinhold & Slayton ...................... 4'.0,360 Opera glasses. J. Green .............................. 450,409 
Ore concentrator, Young & Parson ................. 450�:l80 Ore mill. C. S . •  Jones .................................. 450 .2:-16 
Ozone wat.er. prepariml. J. C. Dittrich .......••.... 450.404 Packing, balanced slide valve. W. S. ROllers ....... 450,209 Packinil. metalliC piston, N. Pflaum ................ �.493 Pail and lunch basket. combined dinner. W. Poy-

ner ..................... : .................... ...... 450.527 
Pail making machine. H. J. Medbery ............... 450.500 Paper box coverinl( machine. M. F. WII&on ........ 450.275 
Paper box, re-enforced, S. T. Achor ................ 450.211 Paper cutting macbine. guillotine. L. U. Gill ...... 450 .147 Paper holder and cutter. roll. A. Loft .............. 450,168 Paper. letter. A. R. Baker ..... ....................... 45�,11IO 
Pen. drawin..:. C. T. Finlayson ....................... 4.'>0,227 Pen, fountain. L. A. Shattuck ..... . . .. . .... ... ...... 450.1�7 
Pencil sharpener. 1. E. Tallman ... ................. 450.43.1 Pendulum bob, .upplemental. H. S. Prenti....... 450,529 
Pho.phate. ammoniated. J. Ree.e .................. 450,:/58 Pbotograph negatives, device for liftinl!'. C. H. 

Buchwalter .. . . ................ ................... 4.1(1,44 7 Photographic cabinet. C. Quartley ... .............. 450,'75 
Piano actIOn. A. H. Hastings ................ ....... '50,572 Pipe. See Sewer pipe. Sheet metal pipe. 
Plaster casts, making. L. Enricht. ........... 450.287. 450,288 Plater or pie lifter. D. H. Sweeney ... ....... ...... 450.477 
Plates. machine for cutting hole. in, F. Scboff .... 450.428 Plow. G. W. Baker ........ .................. ........ 450,281 
Plow and potato dig..:er. combined. W. E. Ander-son.. .. .. .... . . . . . . . . . . ... .. .. .. ... ........ ... .... ... 450.128 
�gl'e�'.:'e"�:".flp�t!rs����I���:::::::: •• ::::::::::.: ... :::: 1�f�� Police ba ton. C. SChwend ............................ 450,258 
Po.t. See Fence post. Pot. See Coffee or tea pot. 
Potters' pins. machine for cutting,! J. H. Mount-

fnrd .. .. . .. . .. .. ... ............. .................. 450.179 
Pre... See Baling press. Cahle covering press. 

Copyin 2 press. PrintinlZ'.presB. Printinll cylinders. pantollraph machine for trac-
in!< desIgn. upon, J. Hope. Jr ................... . 450 .155 

Printing pr ..... J. M. Jones .......................... 4150.368 Printin..: pre ••• chromatic. J. C. Kellberg ........... 450,:169 
Propeller, Mar.h & Truss ............................ 450.417 Prot.ector. See Fire protector. 
Prunin..: implement, A. L. Schollhorn .............. 450.34 2 
Pulley lubricator. loose. H. L. Miller ............... 450.519 
Pump. G. A. Smith . .......................... . ........ 450,535 
Pump, E. Zickwolff .................................. 450.393 Pump. centrifugal force. Nicholas & Tnrner ....... 450,491 Pu

W�p'i?,;':.I.������.� .. ��?
t
.I�.� .. ��.� . •  �?�?�, .• �: .. �: 450.451 Pump. surf power. H. E. Thomas ................... 450,434 

Pumps. apparatus for coollnll and lubricating the 
working parts of. C. G. Mayer ............ .. .... 4fiO.517 

Pumps. valve for a Ir. J. Herrold ..... ............... 450.lb2 
Punch. paper A. B. Dick ... .................... ... 450.224 
RaCk. See Safety raek. 
Radiator coupling, Kittredge &Hol1an ............. 450.160 
Radiator oupport. M. W. Baily ..................... 450.325 
i�ll ����:.,�tg�e�t'ii ..:��g��e:en�aI

W���:' <5:' A: 450,591 
Robin.on ............................ ............. 450 .193 Railway. electric, R. M. Hunter ..................... 450.586 Railway Ilate, O. W. Johnson . .... .................. 450.286 

Railway motor system, reciprocating e1ectric. C. 
J. Van Depoele ............ ....................... 450,512 Railway switch and Signal, connected, M. Wuer� 

Rair:�y ·,;witcli·appiiance;·j:J': iiiil: :::::. :::::.::. t�:� Railway tie. E. Dietrich ........ ..................... 450.145 
Railway tie. metallic.!. J.l. Blakeslee ....••••....... 4;'J(.U:{2 Railway tie. metallic. H. D. Da"her ................. 45(',601 
Railway tie, metallic. E. Saunders .................. 450.493 Railway trolley, electnc. A. S. Hickley ....... ..... 45 0.158 
Railway wire .upport. electric. C. A. Lieb .......... 450,164 Rai��rl�·. �!����i.�. ��i��� . •  �?� .���?���i.�, • .  �= .Nl.r�i 450.173 
Rat trap. T. Merrell................ .. ... . ......... 450,176 
Refrillerating valve and regulator, Cox & llrock-

ington .................................... ......... 450,575 Register. See Cash re":lst er. 
Regulator. See F··eed regulator. 
�����?mS'.;.?i!rin�ft��.ll .................... . 

' , 
.... 4
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�:f�ii��"c"�.o�gil�·e!;,�:rt-,;vi.;'·�·"::::: :::::::::: W\:m Sand moulding machine, T. Mi.telski ............... 450,621 
�andpapering and friezing machine, combined. 1 .. . 

E. Paiue ... ....... .................. ............. 450.337 fastener. J. Wander ............................ 450 .lW4 
gs bank, pocket, F. H. Brown ................. 450 .2 16 Ithln..: machine. N. W. Mortorlf .............. 450,178 ld support. adjustable, J. J. Hammer ........ 450,570 creen. See WindOW screen. 

Screw beading macblne. Southard & Smith ........ 450 .262 
Seed drill, N, J. Johnson ............................. 450.518 Sewer pipe makinQ' machine, T. C. Hargrave ...... 450,58.1 
Sewinll machine. A. S. Dinsmore ........... ... .... 450.225 
Shafts. vehieles. H. H. Lockwood ................... 450.167 Sbeaf gatherer, O. 1'. & M. T. Brinker ........... .. 4.'".0.136 
��:r:i::':.tJ'.18��fR:J.i�.S��.�.�.I��?��::::::: 

.
. :::: .. �:� 

Ship, D. Bruce. Jr ...................................... 450.850 Shippinll case, E. M. Thompson ..................... 450.485 Shoe. F. D. SmIth................ .. ................. 450.200 Shoe cla.p. J. J. Unbebend .......................... 450.593 
Shoe fasteninll, G. 8. Webber ........................ 450,205 
Shovel. D. A. Daly .................................... 450,449 Shmal, See Electric sillnal. 
Sillnal box, non-interference. W. H. Kirnan' ....... 450.239 
Shwal system, lillht, Noyes & Eaton ....... ' ....... 450.182 Silmalin" apparatu., train, H. R. Mason •. 450.333 to 450,8;15 
Skelp mil1�, etc •• feedin,R' device for. T. J.  Price ... 450.423 
Slate picking mechanism. E. B. Coxe ............... 4fiO.432 
Snow guard. fr. O'(Jara ............................... 450.251 Snow plow. rotary. J. W. Haul1hawout . . . . . • . . . . . . .  450.487 
Solder rin/ils. machine for cutting and ,forminll 

sheet. J. G. Hodg.on ............................. 450,313 Sole edlle trimm.tnll machines. belt tightener for, 
W. Lahey...... . .. ... . .. ...... ....... .. . .. . . . . ... 450.387 

Sounds. electrical apparatus for reprodUCing', J. 
E. Roulez ... . .............................. . ... ... 4fil.426 

�g�I'nr:?
I
'§Se�

r
b'l�f����.rI'W:�VCa�e ���i�:::er .. 450.117 

Sprinkler. See Fire sprlnlder. 
Spur. D. Hutt. .......... .. .... ..... ......... ........ 450.512 
Stalk stripper. P. G. Bible ..................... ....... 450.445 Stand. See Flower .tand. 
Starch. continuous automatic machine for the 
Ste:r:�������� ��·;va�����.

r
'fv: 'B�iir'd::::�:' �:�� 

Steam trap. J. H. Foa-arty ............................ 450,45a �team trltP. Leith & Hampton ...................... 450 ,415 
Stilt •• L. C. J ohnson .................................. 450..l57 Stopper. See Bottle stopper. 
Stove. gas. W. S. Wrigh·t .... ........................ 450.278 
Stove or lamp. 011. W. H. Wilder .................... 450.547 Strap. See Corner strap. 
Stuffing box. C. G. Mayer ............ ... ........ ... 450.518 Surllical instrllm�n t. C. H. Truax ................... 450.266 
Swinging aate. C. Z. Husel. .......................... 450,23.1 Switch. See Electrlo switch. Railway switch. 
Tack blank. staple. W.l. Ludlow ........ . ........... 450.245 
Tele..:rapb. printing. P. H. F i.k .. · ................. ... 450.:128 
Telearapb reJay. K.O, Wick.f ....... '''' 'ff" ""'" .�m 
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Telephone support, receivin�, W .. N. Marcu8 . .. .. .. .. 4W.D59 
Telephones. auxiliary mouth piece for, W. N .. 

Marcus. . .  . .  . . . . . .. . . .  .. . .  . .  . .  . . . .. ..  .. .  . . .. .. .. . . . .. .. . . . .  450,358 
Tentering or drying' machines, automatic stop 

motion device fOf, L. Rollingworth . . . . .. .. .. .. . . . .  450.511 
Thermostat. W. �'. Singer •• • . . . . . . . . . . • . • . • • • • ••. . .  " 450.200 
�g��8����I�!c��e

C
���I::er: 'T: '�'. 'Phipps: ::::: : :  !f2:!J3 

'rhrashimr mAchines. grain elevating apparatus 
for. E. H. Reynol(.s" " . .  " • • • • . . • . . . .  " . . . • • • • • • •  450.192 

Tie. See Railway tie. 
Tie plate and rail clip, combination, C. C. Wren-

shalL . . . . . . . .  " " " " , ,  . . . . . . . . . . .  " . . . . . . . . . . . . . . .  450,305 
TillOg. preparing a continuous and Bolid, L. En. 

richt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • . . . . . . . . •. . .  450.286 
Time call. electric, R. Varley, Jr . . . . . . • . •• • • • . . . •• _ 450.300 
:1:�tg:Jgg�rfze��j. K��gcrow:::: :::::::::::::::::: :':.::: :gg:�� 
'I'oilet comb. E. Lawson. . . . . . . . . . . . . . . . . . . . .•. . . . .  450.lti2 
Tool and holder. combination. Buck & Konigslow 450.[J96 
Tool and work holder, eccentric. A. Johnson . . • . • •  450,'J34 
Toy. A. Puw:sley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  450.495 
Toy animal. G. Scheler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.HJ5 
'l'oy detonatur. H. H. Wesler . . . . . . . . . . . . . . . . . . . . . . . .  450.:145 
Toy parachute. W. �'. Fleharty . . . . . . . . . . . .. . . ... . . . .  4.'>0.565 
Trxction wheel. G. R. DuvaL . . . . . . . . . . . . . . . . . . . . . . .  450,-184 
Transporting receptacle. Rogers & Hofman. 

450,320, 450,321 
Trap. �ee Animal trap. Rat trap. Steam trap. 
Trolley guide, W. E. Jackson. Jr . . . . . . . . . . . . . . . . . . . .  450,489 
Trolley device. A. Palmros . . . . . . . . . . . . . . . . . . . . . . . . . 450,18i 
Trolley wire support. C. A. Lieb . . . . . . . . . . . . . . . . . . . . .  450.2-12 
Trolle, wires, non-sparkinli:' clamp for, C. A. Lieb. 450.163 
Trough. 8ee \Vatering trough. 
Truck. car, M. G. Hubbard . . . . . . . .. . . . . . . . . . .  450,156. 450.157 
Truck. car, C. W. Hunt . . • . . . . . . • • • • • • • . • • . . . . • . • .• . .  450,386 
Trunk. J. SchmadeL . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . .  450.533 
Trunks. combined caMter and spring corner pro-

tector for. S. S. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.!l49 
TrUl<s. S. R. Nye. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .. .  450.183 
Tub. See Butter tub. 
Tubing. socket t.ip fortlexible. A. Caldwell . . . . . . • .  450.1:{9 
Twi.ting machine. A. R. Bullock . . . . . . . . . . . . . . . .... . 450,137 
Typewriting machine. J. W. :';chuckers (r) . . .  •. . . .  l lJ56 
Typewriting machine. J. H. Schulte . . . . . . . . . . . . . . .  450.5�2 
Typewriting machine. Yost & Merritt . . . . . . . . . . . . . .  400.324 
Typewriting machines. type cleaning attachment 

for. W. B. Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.473 

Jtitntific  �tUtritau� 

Inside Page, ench in.ertion • • •  ,..;') cents n line. 
Back Plllle. ench In8ertion .. .. ..  81.00 n line. 

The above are char�es per a�ate line-about eight 
words per line. This notice shows the width of the line. 
and is s�t in agate type. EnJo!ravint!s may head adver
tisements at the same rate per H.Jo!ate line. by measure· 
meOt. as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
mg to appear in next issue. 

USE  A DAMANT WALL PLASTER 

LIST OF BOOKS ON 

ELECTRICITY 
G�\�'�)r�� �Ihee�tr��lc��l�n�e�r�ft:f.n �ll�Tl'ri:�;a�l. 
8vo. cloth. Lundon. 18OO . . . . . . . . . . . ... . . . . . . . . . . . . . . .  $3.1i0 

All.�tU.I:U�ti�h.<H. �,I������t:i�e���cg���na1����fg;8 
in such a simple manner that it carr be used by anyone 
having a knowledge of Arithmetic. It treats of calcula-. 

�Rtio"e's !'o�nC���k Ro�dcr��k: t
i
�n�rf�: ;)�·

i
grtie�:�t\�:��t �na�����PJ:�:�f::?��ig! . impervious to wind. water. most practICal series of tables ever published. It is ab

disease �erms. It dries in a solutely indispensable to the practical electrician. as 
hours. It can be applied in well as to the amateur. Fully illustrated. 1891 .. . . $ 1 . 00 

kind weather. It is in �en.. Bellhnluterl!l' (Innd Buuk. With 97 lllustrations. 
L..-:"" "o::-_-.: __ ,·_:':-·::_-:;:�n�t:? for the By �'. B. Uadt. author of "Dynamo Tenders' Hand 

Book." 1800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .0 0  
Address ADAMANT MFG. CO. D)'l1nlllo Tender8' HnlHl Hook. A practical 

309 E. f';ell esee �t., �uide for the operation of 'Electric Light Installations, 
_______ !,;�. y�r.,.'�I�c�u_8�e�. �N�._Y_. f�r.b��a1:�� ��

e 
e1;gi�f��r t��r:!� a����gi��e�irmspg�a�� 

P M h· 
theories of dynamos, diseases of dynamos. lamps, tn-

Patent Foot ower ac me !,r:.'rr":c\�o:';,"t
u
t�ol���':.W'\����itfo�

et
:e.::fa�I':!'�f�1 

Complete Outfits. tallIes. By F. B. Badt. With 70 illustrations . . . .  $ l . OO 

Wood or Metal workers without steam tb�J;�
a
.c;.°�d�:r� �:;:J.�C lre.�fr

o
a�d.aYllll1 ��. a�'lm power. can successfully compete with 

the large shops. by using our New ��tli�rYx�!rt���C f�a:B�!l:t�TiIg P:r�
c
18��Sst�cft�� ����J� m�tt Y!�r�ve�i���:���r��l Dynamos. with an Appendix contafnin� several articles 

shop use. also for Industrial Schools, on allied subjects, and a 'l'able of Equivalents of Units 
HomeTraining. etc. Catalu"ue free. of MeasuremeJ,t. By Carl Hering. N. Y .• 1b9U . .  82.:;U 

Seneca Falls Mfg. Co. Dynnmic Eleclricity nlld Mngneti"m. Tbe 
6% Water Street, Seneca ralls, N. Y. Elements of a Complete Comprehensive Treatise on the 

THE P H ONOGRAPH.-A DETA ILED 

Princtples of Practical ElectriCity. in the author's well 
known. clear. unmathBmaticai style. By Philip Atkin
son, A.M., Ph.D., containing 405 pages. 120 illustrations. 

Umbrella holder. J. C. Garrott. . . . . . • • • • • • • •  • . . . . .  450.(.1;5 description of the new an<1 improved form of the pho-
t:l;�: t�i!;n�;�

r
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12mo. 1891. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�. Oll 

Valve boxes of cylinders of steam engines. ma- M�NT. No. 63�. Price 10 cents. '1'0 be nad at tbis 
chine tor boring the. G. H. Corliss . . . . . . . . • . . . . .  450,402 office and from all newsdealers. 

V
al

I;r
b
J;i;��

f
"
s
i�:�n��

g
�f.

e
G�U���M�8s������.� 450.400 

Valve boxes of steam engines. machine for tlttin� 
the exhaust. G. H. COrli.s . . . . . . . . . . . . . . . . . . .... . 4;;0.40:1 

Valve. filter manipulating. J. Aw Bowden . • • • . . . . . .  450.133 
Valve for air brakes. brake. H. R. Mason . . . . . . . . .  450.:tiZ 
Valve. straight-way. E. Lunkenheimer . . . . . . . . . . . .  450.5�8 
'Vaporized solvents, recovering, Whiting & Law-

rence. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . .  LIOJiOl 
Varnish, E. N. Todd . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  450.26t 
Vaultmg 1lOrse. T. Peterson . . . . . . . . . . . . . . . . . . . . . . . . .  450.186 
Vehicle reach coupling, J. T. Livingston . . . . . . .  t o .  450,295 
Vehicle seat back, T. S. Brown . . . . . . . . . • . • . . . . • • . . . .  450.446 
Vehicle spring gear. F. Coleman . . . . . . . . . . . . . . . . . . . .  45O.:Hi3 
Vehicle, two-wheeled, D. N. Kratzer . . . . . . . . .... . . .  , 450,414 
Vehicle. two-wheeled. H. II. Lockwood . . . . . . . . .. . . 450.ltiti 
Vehicle wheel. P. DenDau. Sr . . . . . . . . . . . . . . . . ... . . . .  450,144 
Ventilator. See \¥indow ventilator. 
Vendmg apparatUf�. coin·actuated. M. B. Mills . . . . 450.3.16 
Violin tail piece and chin rest. C. G. D. \Vatkins . .  450.�'W 
Warp beamer. R. Simon . . . . . . . . . . . . . . . . • . . . • • • • • •. . . .  450.259 
Wagon toP. J. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.158 
Warping machines. cut marker and stop motion 

for. C. Denn . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . •  450.509 
Washing fluid. J. H. 8eeber�er • •  . , ........ ......... 4flO.-i:-n 
Washing machine. J. A. Harris . . . . . . . . . . . . . . . . . . . . .  4W,571 
Washing machine. J. L .  Le Beau . . . . . . . . . . . . . . . . .. . .  4jQ.464 
Water closets. automatic flushing device for, R. 

M. Reilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.:176 
WaterinJ,t trouJiith, stock. W. L. Magee . • • . • . . . • • . . . .  450.170 
Watch case spring. J. H. Fleming . . . . . • • . . . . . . . . . . .  4;j(J.566 
Watchmaker'8 puncb. U. D. Miner . . . . . . . . . . . . ... . .  450.520 
Watchmaker'S staking tool, G. Sylvia . . . . . . . . . . . . . .  450.263 
Watch pendant. F. G. Faxon . . . . . . . . . . . . . . . . . . . . . . .  450.579 
Watches. means for recovering lost or stolen. J. 

W. Schell . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  450,427 
Wells. device for removing broken piston rods 

from. E. R. Bristol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,50� 
Wheel. See Traction wheel. Vehicle wheel. 

The Sebastian-May Co. 
Improved Screw Cutting 

��:e�LATHES 
Drill Presses. Chucks, Drills, Do�s, 
aud Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata
lu"ues mailed on application. 
161i to 167' Highland A 

SIDNEY. OHIO. 

ADVERTISING SPECIALTIES ! �:"o';,�:�h"t 'i,�
n
h!�� manufactured on royalty, inventions of novelty or util

ity that can be used for advertising. Correspondence 
invited. The Tuscarora Advertising Co., Coshocton, O. 

FOOT }'OWER MACHINERY 
I feel so hij!hly pleas
ed with your Veloci
pede Foot Power with 
seat, that I wish to 
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using foot power. in fact. it may be satt to be without fatigue. and is a steadier motion. I 
on ly wish I had known of it sooner. Send for catalogue. 
W. F. & J. BARNES CO .• 9'.'9 Ruby St., Rockford. 111. 

Wind wheel. 
Wheel. J. Trusty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.540 

T
H E  PENNA. D I A M OND D R I LL & MFG. CO. 

Wind wheel, M. Irrgang . . . . . . . . . . . . . . . . . . . . . . . .... . . .  450.411 B I RDSIIORO, PA., Builders of High Class Windmill. E. C. Jewsbury . . . . . . . . . . . . . . . . . . . . . . . ... . 450,:n4 Steam Engines. Diamond Drilling and General 
't��g: ��r;�rat��:p�A����giiiiietii ':::.:::::::: :  j�td� Machinery. Flour Mlll Rolls Ground and Grooved. 
W ire cloth. J. W. Littlefield . . . . . . . . . . . . . . . . . . . . . . . .  4jO,l65 ----- ---� ---
Wlre li:'ate. F. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450,171 
Wire splicer and spiral spring winder, J� D. Van 

Dycke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.203 
Wires through conduits, mechanism for carrying. 

�'. A. Wessel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,206 
Wood channeling and grooving machine. A. B. 

Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  450.:-;96 
Wood filler. Lynch ... Crowley . . . . . . . . . . . . . . . . . . . .. . .  450."96 
Wrench. See Bung wrench. 
Wren�h. J. J. Hogan . . . .. . . . . . . . . . . . . . . . . . . . . . . .... . . .  450.154 
Wrench. W. O. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 450,516 

TRADE MARKS. 
Ale and stout, mixed, W. Wirtz . . . . . . . . . . . . . . . . . . . . . .  19.851 
Anodyne for infants. J. D. Groves . . . . . . . . . . . . • . • • . . .  19.343 
Antidotes for intoxicants. J. D. Groves . . . . . . . . . . . . •  1�,337 
Bitters. kidney and liver. J. J. Spieker . . . . . . . . . . . . . .  tg .. i48 
lliood puritler. P. �'ahrney . . . . . . . . . . . . . . . . . . ... 19.316, 19,317 
Unuts and shoes. machine sewed, Goodyear Shoe 

:\tachinery Company . . . . . . . . . . . . . . . . . . • . . . . .  � . . . .  19.3&0 
Bread. L. Fleischmann . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  19.354 
Chucks. Wescott Chuck Company . . . . . . . . . . . . . . . ..... 19.:;26 
eotree. llrtitlcial. Clark & Alden . . . . . . . . . . . . . . . . . . . . . .  19.329 
Cordials and tonics, O. G. Sercombe. . . . .  . . . . ... . . .  19.:3.�9 
Cotton cloth. twilled. Sharples. Bros . . . . . . . . . . . . . . . .  19.360 
Embalming Hllid, Bay SLate �'Iuid Co . . . . . . . . . . . . . . . .  19,31:; 
t;�r�s�����:
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1�,312 
Company . .  . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . .  . .  . . . . .... . 19.:156 

Gasoline. stove. National Rp.fining Company . . . .... . 1�,324 

ELECTRO MOTOR, SIMPLE, HOW TO 
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amateurs to make a motor wnich might be driven with 
advantage by a current derived frum a battery, and 
which would have su1ticient power to operate a foot lathe or any machine requirin� not over one man power. 
With 11 figures. Contained in �CI�NTIFIC A MEHH'AN 
SUPPL<M"NT. No. 641 . Price 10 cents. To be had at 

Electricity. The A B C  of. An elementary manual 
giving in simple language a general outline of the sci
ence. lOS pages. with 36 illustrations. 'Vm. H. Meadow-
croft. 12mo, cloth. 1800......... . . . . . . . . .... . . . . . . . .  .50 
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Electricity a Mode of Molecular Motion j Alternate Cur
rent Dynamos j Direct Current Dynamos j Electric Terms and Units; Electric Measurement j The Arc Lampi 'l'he 
Incandescent Lampi 'Jlhe Storage Battery j Electric 
Distribution. etc. Fourth edition. 260 pages. 104 illus-
trations. 1800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 5 0  

'rhis is a very complete work, and should be in the 
hands of all who hHve to do with electric lighting appa
ratus of any kind whatever. 

Elecu'ical Inflnence Mnchlnes. By Jobn Gray. 
A full account of their Historical Development and 
Modern Forms, with instructions for making them. 
Cloth, 237pagcs. 89 illustrations . . . . . . . . . . . . . . . . . . .  $ 1 . 7 5  

EI"ctric ),ight Fitting. A Hand Book for Working Electrical Engineers. embodying Prnctieal Notes on 
Installation Management. By John W. Urquhart. with 
numerous illustrations • . London, 1800 . . • •. . . . • . . . .  82. OU 
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bael!. ]<'ifth editIOn. N. Y., 1800 . . . . . . . . . . . . . .. . . . . $�.50 
Electricity in our Homes and Workshops. A practi

cal r:!'reatIse un Auxiliary Electrical Apparatus. With 
numerous i l lustrations. Sydney F. Walker. 12mo. cloth. 
London, 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  $1.1i 0 

Electrlcnl lnstument Making for Amatenrs. By 
S. R. Bottone. A practical hand·book. Cloth, 175pages. 
b9 i1lustrations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  .50 

Electrlcnl Rules and Tnbles. A pocketbook of 
Electrical Rules and Tables for the use of Electricians 
and Engineers. Revised and enlar"ed. 498 pages. 32mo. 
Roan. Sixtll edition. 1891 . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.50 

Electri�itv and Magnetism. Elementary Lessons 
in Electricity and Magnetism. By Sylvanus P. Thomp
son. 17l illustrations and 442 pages. 1891 . • • . • • • • • .  $ L�5 

Electrical Dictionary. A Dictionary of Electrical 
·Wurd�. 1'erms. HndPhrases. By Edwin J. How,ton. A.M •• Electrician of the International Electrical Exhibition. 
640 pages and 396 inustration�. 1889 . . . . . •. . . . • . . . . .  $�.50 

The author has aimed togivea concise definition of the 
word. term, or phrHse. and a brief statement of the sci
ence involved in the definItion. and to insert when possi
ble. a cut of the apparatus described or employed in 
connection with the word, term, or phrase defined. 
B��k"e��lcX'pr�tf�:t

e
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and Students. 'rhis is a Comprehensive 'l'reatise on tbe 
more Important Modern Applications of Electricity. 
630 pagef-. 300 il lustrations • • . . . . • . • • • • • . . • • . . . . . . . . .  $3.50 

Electro-Motors. How Illade nnd How U.ed. By 
S. H.. Bottune. A Handuook for Amateurs and Practical 
Men. Illustrated. 'rhis book was originalJy prepared 
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Electro-Depmtition.  A Practical Treatise (J) the 
Electrolysis of Guld. Silver. Copper, Nickel. and other 
Metals and Alloys. with del'lcriptions of Voltaic Batteries. 
Magneto and Dynamo Electric Machines, 'J1hermopiles, 
and of the Materials and Processes used in every depart
ment of the Art, and several chapters on Electro-metal .. 
lurgy. By Alexander "'"att, author of H Electro-metal .. 
lurgy." •. The Art of Soap Making," etc .• etc. 'Yith 
numerous illu�trations. '11hird edition. Revised. cor
rected. and elilarged. London, 1889 . . . . . • •  .' . . . . • • . .  $3o:iO 

A �,��:��cjtco���e���;:��eJ:��at�le ��arhe:J?r��g��: 
Construction and Operation of Dynamos, Motors. Lamps. 
Indicators. and Measuring Instruments, also a Full Ex
planation of the Electrical 'rerms used in the work. IIGum, chewing, J. B. Bodle . . . . . . . . . . . . . . . . . . . . . . . . .. . .  19.:)41 

Gum, chewing, S. Grove & Son . . . . . . . . . . . . . . . . . . . . . . .  19.330 _ lustrated by nearly lOOEngravings, in 1 Volume. 12mo. 
255pages. Pnce . • • • • • . . . . • . • . . . . • . . • • • • • • • • • • • • • • • • • .  $ I . Ii O  

this otlice and from all ne",sdealers. 

Hair dye. J. M. SchetHer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.{4� 
Inks, printin� and lithographing. Fuchs & Lang .. . •  l�.31S 
Jelly. guava, Barton & Dimick . . . . . . . . . . . . . . . . . . . ..... 19,:-\14 
Knit underwear. fancy, ¥unds. Kyne & Kennedy . .  19,328 
Laundry purposes. powder for, Maj(ic Washing 

Powder Company. . . . . . . . . . . . . . . . . . .  . • .  • • . . •  . . . . .  1�.847 
J,eather, White Brothers &·CO . . . . . . . . . . .. . . . .... . . . . .  19.321 Matches. parlor. L. Gustam . . . . . . . . . . . . . . . . . . . . . . . . . .  lU,318 
Medicated candy. Gold & Schrader . . . . . . . . . . . . . . . . . .  19.338 
Oil. cotton seed. M. Liebman . . . . . . . . . . . . . . . . . . . . .  • •  19..l31 
Oil, illuminating, National Refining Company. 

19.321. 19.322 
Oil, lubricating. National Refining Company . . . . • • . • 19;�23 
Omtment. E. W. Walton . . . . . . . . . . . . . . . . . . . . . . ... . . . .  19.325 
Paper bags. Hercnles Paper Ba� Co . . . . . . . . . . . • . . . .  19,344 
Petrohmm unJiituent. jelly. or oil for chapped face 

and hands. Doussan French Perfumery Com-
pany . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.842 

Pills. capsules. tabJets. and pastilf.l, M. S. Greene • . .  19.355 
Pur�ative compounds. liquid. A. B. Meurer . . . . . . . .  19.346 
Remedy for coughs. C. E. Davis & Co . . . . . . . . . . . . . ... J9.:lli,5 
Remedy for dyspepsia. O. C. �'rye . . . . . . . . . . . . . . . . . . .  19.836 
Remedy for �crofula and kindred diseases, J. C. 

Barnes & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.:13.1 
Remedy. headache. C. Wright Medicine Company. 19,340 
Salt. table. A. Kerr. Bro. & Co . . . . . . . . . . . . . . . . • . . • • . •  19�-Q) 
Shoe tacks, Dunbar. Hobart & Co . . . . . .. . . . . ... . .  19.315 
Silk and wool fabrics. Sharpless Bros . . . . . . . . . . .... . 1Y.J61 
Surgical appliances. R. A .  Brown . . . . . . . . • • • • . . . . . . . .  19.334 
Tea. Ceylon Planters Tea Company . . . . . . . . • • • .••. . . .  19.353 
Tea. mixed. W. WIlke . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . 19.352 
Thread. linen, Marshall & Company • . • • • •. . • • • 19.358, 19.359 
Toilet powders. T. P. Heidt . . . . . . .. ... .. . . . . . . . . .. . . .  19.319 
Trousers, K lee & Falk . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  1'.:;57 
Yeast. compressed, A. Woolner,Jr • • •• • • • • • • •  ., . . . . . .  19,332 

DESIGNS. 
Calendar mount. F'. W. Perry . . . . . . . . . . . . . . . . . . . .. . . . .  20.677 
J l andle for spoons, etc .• W. B. Durgin . . . . . . .  20,673, 20.674 
llandJe for spoons, etc .• R. Harris . . . . . . . . . . . . . . . • . . .  20,675 
Handle for spoons. etc., A. N. & F. M. Wood . . . . . . .  20.672 
Lamp. H. �'. Stahmer . . . . . . . . . . . . . . . . . . . . . .... . . .  20.670. 20.ml 
Paper weight or Cigar holder. E. L. Moodie . • . . • . . . .  20.676 
Tire. India rubber. C. Coopt' . . . . . . . . • • • . . . . . • • • • . . . . . .  2O,6,S 
Wooden box. W. C. Estes . . . . . . . . . . . . . . . . . . • . . . . . . . . .  20.669 

A prInted copy of the specIfication and drawing of 
any patent in the foregoing list, or any patent in print. 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and num
ber of the patent desired. and remit to Munn & Co., 3G1 
Broadway. New York. 

Canadlnn Patents may now be obtained by the 
lnventors for any of the inventions named in the fore-
���� l
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full instructions address Munn -' Co .. 361 Broadway. 
Ne" York. Ot.ber loreign patent. .IlllJ' also be obtained. 

The 

Remington 
has set the copy for writing 
machines for 15 years. 
It is to-day the 

Standard 
and expects in the future, 
as ·it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true model of a 

Typewriter. 
Wyckoff, Seamans & Benedict, 

327 Broadway, New York. 

Electric Bell" and All About Them. By S. R. Bottone. A Practical Book for Practical Men. With 
morethen 100 Illustrations. 12mo,cloth. Price reduced 
to. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . .. . .  . 1i 0  

Elecu'ic IJigbt Instnllations and the MannKe
ment of AccUinullltors. A Practical Handbook by 
Sir David Salomons. BarL. M. A .• Assoc. Inst. C. E., 
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cloth. . .  . . . . .  . . . . . . . . . . . .  . . . .  . . . . . . .  . . . .  . .  . . . . . . . . . .  $ 1 . 5 0  

Experimental Science. By Geo. M. Hopkins. 
Natural Philosophy without a Teacher Simplified. In-
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whicb may be Made at Home. Among' Subjects treated 
are Electricity in all its Branches. Magnetism. HeHt. 
Light, Photography. Microscopy. Optical Illusions, Me
chanics, etc. A world of Valuable Information. A 
Suurce of Rational Amusement. A superb work for 
���ng
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Incnndes{'ent  Wirinfl Hllhdbook. With S5 illus

trations and 5 tables by F. B. Badt. Jate -}1"irst Lieut. Roy-
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I ,ecture" on the Electro- Mall'net. By Sylvanus 
P. Thompson. Aulhorized American Edition. Just 
Published. Cloth. 1891. .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .0 0  

Prncticnl Eleclric Hell Fining. A Treatise on 
the Fitting-Up and Maintenance of Electric Bells. and 
all the necessary apparatus. By F. C. Allsop. With 
nearly 150 illustrations. 1889 . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .�1i 

Prncti(,1l1 Electricity. A Laboratory and Lecture Course for If'irst Year Studeutsof Electrical Engineering 
based on the Practical Definitions of the Electrical Units. 
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Practical Electrics.-A Universal Hand-book on 
every-day electrical matters. including connections. 
alarms. batteries, bells, carbons. induction. intensity and 
resistance coils. dynamo-electric machines. fire risks, 
�i;���.
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Telepbont'.-The Electric Telephone. By George 
B. Prescott. Second edition. revised and enlarged. 512 
illustrations. 700 pages. 1800 . . . . . . . . . . .. . . . . . . . . . .. $6.0 0 

� Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

�UN"N' � 0<:>., 
Publishers of the " Scientific American," 

36 1 Broadway. New York. IF' Senaf"" owr NI'AUanul. OompleU OatalcgluJ oJ Books, 
.MI, free to anll a4d1ress. 

© 1891 SCIENTIFIC AMERICAN, INC. 

ELECTRICAL i 
Just out. Finely finished and Effective Desk Fan 

Motor. Continuuus High Speed witn Primary Battery. 
Mg\?H,�,\Bi'£�bT���co�
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OIL WELL SUPPLY CO. 
�l &: 92 WATER STREET, 

Piltsburgh, I'a • •  
Manufacturers of everything needed for 
� :Et.."I':EIS:I:�:LV �::I!lLLI5I 

, for either Gas. Oil, 'Vater. or blineral 
Tests. Boilers. Engines, Pipe, 
Cordage, ])rillin" Tools. etc. 
Illustrated catalogue. price 

- lists and discount sheets ��;j�f on request. � 

STEREOTYPING ; THE PLASTER AND 
Paper Processes.-Cumposition and preparation of the 
mould. the best alloys of metal and pruper degree of 
heat, trimming and mending the plate, etc. A minute 
description of both proceSf5et'l. with numerous ilIustra
tioml, A paper of �reat iuterest to every printer. By 
Thumas Bolas. If.C.S •• F.I.C. SCIENTIFIC Al\-1EHICAN 
SUPPLEMENTS, 773 and 774. 10 cents each. 

UNION lnANUFAC'rURING & PLATING CO. 
236-233-240 Carroll Ave., Chicago. Manu facturers of 

MET AL SPECIALTIES FOR INVENTORS. 
.ALL KINDS OF PLATING. 

Estimates furnished. Correspondence invited. -----

Osgood 's No. 1 Hearing 
Horn is the only instru
ment that will help the 
deaf. Made from best bell 
metal, and will last fur 
years. Carried in the pocket and used in public with .. 
out attract.ing attention. 
Price $5. Sent C. O. D. 
May be returned 
OS�;ko�

t
Dit��ios.: g�l£�:����i�!ilIW'LV. Oakland, Cal -----C �o!t! !! � � llSe�ht!n�n '?e!< S 

illustrated catalogue. free to all. 
Cnshman Chnck Co •• Ha .. trot·d, Conn. 

O:X...A.��·S 
Ventilating and DryiRg 

F A N S . 
Running. A d jus tab l e  
Self-Oiling Bearings. • 

,mtalogue free. 
Also Press Holls for \Vool 

and Yarn \Vashing and 
Dyeing Machines. 

GEO. P. CLARK, Mannf. 
Box L. "·ind.or Locks , Ct. 

THE DAIMLER MOTOR 
THE DA IMLER MOTOR (lO. 

is prepared to furnish t, 2, and 4 110rJ!lle Power 
GAS or PETROLEUM MOTORS 

for an Industrial Purposes. Fully illustrated cataloq-ue 
and price list on application. Motors in operation at 
Works, Steinway. Long Island City. 
Office, 1 1 1  Ea"t 14th !Street, New York City. 

Capacity up to 200tons per bour. 
Has produced more ballast, road 

metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogueg. 
CATES I RON W O R KS, 

60 C 8 0.  C�inton St., ( 'hicago 
215 Franklin St.. Boston. Mass. 

OTTO GAS ENGINES 
33,000 !SOLD. 

Engines and Pumps Combined. 
For COAL GAS 

or GASOLINE..: 

SCHLEICHER, SCH UMM & CO. 
PHILADELPHIA. 

CHICAGO. NEW YORK. 

ON GAS EN GIN EB. - A VALUABLE 
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tail the " Stmp]ex ,. engine invented by the author and 
Mr. Malandin. With 2.'1 figures. Contained in SCH:NTIFIO 
AMERICAN �UPPLEMENT. Nos. 1 1  :; and 1 1  6. Price 10 
cents each. To be had at tIlis office and 1rom a11 news_ 
dealers. 

SHOULD LEARN 
to Use Loose Pulleys, 

information on this sub
given in our " Catalogue 

0. 56." Sent free to any address. 
AN DUZEN & TIfT, Cincinnat� OhiO. 

- IOlfTlON TBIS lAPB&-

EXCELLENT BLACK COPIES, only equaled by Litho
frawy, of anything 'Written or drawn with any Pen by 
s��ci����A U TOCO P Y I S  T free. 
Ten Eyck & l�nl'l,el', titi Pine �tl'eet. New York 

GYMNASTICS FOR GIRL::5 - A N  IN· 
teresting account of the course of instruction �iven 
at the Berkeley Athletic Club for I_adies. With 18 illus
trations. Contained in SCIENTU�]C AMERICAN SUPPL1';
ME"T. No. 7 5 3 .  Prlce !O cents. To be had at thIs 
office and from all newsdealers. 

SCRAPER FOR CLEA N ING 
STEAM BOILERS. 

This valuable invention. patent
ed Nov. 4, 1890. for �ale. For 
particulars. 8,ddress Taylor Glo
ver & Co .• Box 875, Maryville, Mo. 

Sto red E n e rgy 
ACCUMULATORS for Elec.tric Lighting and 

Street Car PropulslO ..... 
THE ACCUMULATOR COMPANY. 

« Broadway.N. Y • City. 2'.U Carter St., Phila., ,r ... ,. 


	scientificamerican04251891-267c_Page_1
	scientificamerican04251891-267c_Page_2

