
DECEMBER 30, 1899. J Citutific �lUttiCJu. 
The charge fCTr imsertion muter tMs head is One Dollar a 

line jor each insertion: about ei(Jht words to a tine. 
�dvertisements must be, received at publication o.tfice 
as early as Thursday morni.1w to appear in the folloiV
i1l{l week's issue. 

Marine Iron Works. ChlC8.flo. Catalollue free. 
H U. S." ::\letal Polisb. lndiallapolit-l. Samples free. 
Yankee :z.;otions. Waterbury Button Co .• Waterb'y. Ct. 
Pocket Ii'olding Umbreilas. Grove & Stover. Luray, Va. 
For bridge erecting en�ines. J. S. Mundy, Newark, N. J. 
Hanole I\; Spoke �lcby. Ober Mfg. Co •• 10 Bell St .• 

Chaji{rin FaJls. O. 
Gear Cutting of every description accurately done. 

The Garvin )lachille Co .• Spring and YUrick Sts., N. Y. 
Ferracute Machine Co .• Bridgeton. N. J., U. S. A. Full 

line of Presses, Dies. and other Sheet Metal Machinery. 
IF Machinery for R.lt. contractors. mines, and quar· 

ries. for hoist.inl!. pumping. crushing, excavating. etc., 
new or 2d-baud. Write fur hst. Wilhs Shaw, Chicago. 

Tbe celebrated" Hornsoy-Akroyd II Patent Safety Oil 
j-(�lllline is built by tbe De La Verj!ne Refrigerating Ma· 
chine Company. Fo(t of East 13.."ltb Street. New York. 

Tbe best book for electTlClans and beJlillners in elec· 
tricity is .. Experimental Science." by Geo. M. Hopkins. 
By mail. $4. MUnn & Co .. Dublisbers. 301 Broadway. N. Y. 

pr Send for new and complete catalogue of Scientitlc 
and other Books for sale by Munn & Co .• 3tH Broadway. 
New York. .Free on application. 
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fllr patents at home and abroad. enable us to understand 
the laws and pract.ice on both continents, and to possess 
unequaled faciltties for procurlllg patents everywhere 
A synopsis of the patent laws of the Un,ite� States and 
all foreign countries may be bad on apphcatlOll,l:lnd per· 
SOilS cOlltemplating the securmg of patents, el�her at 
home or abruad. are invited to write to this othce for 
prices, which are Jow, in accordance with the time.s and 
our extensive facilities for conducting the busmess, 
Address MUNN &. CO., office SCIENTIFIC AMERICAN, 
36l Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

DECEMBER. 19, 1899. 
AND EACH BEARING THAT DATE. 

1 See note at end of list about copies of thel!le patents.l 

Advertising and display card. H. P. Kaufmann ... 0"29.679 
Advertising apparatus, �'. C. Norton ......... . . . .. . f);-m.a98 
A ir compressor, automatic operatin�, G. E. Drum 639.539 
Air purifying and cooling appara.tus, S. & If'. D. 
Allo�

al
::f�m·iiiu·n;:\v. A:·McAd·a�s::: ·.:::·. :· .:·.�:::: ��:� 

Amus'ement apparat,us. G. T. Woods ............... 639.ti!:f2 
Animal trap. S. It. Kagarier ......................... li39.24ti 
Animal trap, J. B. Stout .............................. 639.310 
Asb pan. Huff & Lotspeicb .......................... 6.�9.�1l2 
Assemblin� macbine. I •. L. Harris ............... ... 6&:},3l-)3 
Auto/ilraphic register. W . .E. Van Arne ............. 63!1,O:{5 
A utomobi1e, T. R Almond ................... " ..... 639.400 

��:·b�
I
���I·L���Ii & Pbillips....... ...... ...... . tI.'l�.2!l2 

Bale band fastener, D. M .  Campbell .............. .. t\.'l9.fi95 
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a
�ie�: ����.����63Y:466: ���::�� 

Banda�e. suspensory. G. A. Mattern ........ . ...... 6.19.2tiO 

tl()� 
Barrel bandling devICe . W. C. Day .................. 609,696 .t.!1 Battery. See SecondRry battery. 
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HINTS 'l'U CORRE!:Il'ONDEN'l'S. 
NalDe .. and A dd'·e .... must accompany all letter. 

or no attention will be paid thereto. This IS for ow 
information aud not for pn hJication. 

lCeferenee .. to former articles or answers shonld 
give ciate of paper anci :pa�e or nu� her ?f question. 

I uf} .. il·ie� not answeren ill rea@onaole tIme should 
oe repeated: corr�sp()nt1.en{i; wi11 hear in mfnd tha' 
some answer� require not a Jittle research, and. 
though we en<ieavor to reply to ail either by lettel 
or in this 6.epartment. each mll�t take hiE turn, 

I'll yerN wishmg to purchase any article not advertised 
in our column!! win be fnrnif:hed with addresses of 
nouse@ mannfacturmf!" or carryin?" the aame. 

Sl,eclal ,,'ritten Infor.llation on matters oj 
pe�onal rather than general interest cannot be 
expected withont. remnneration. 

ScientlUc .-\ rncrjc'an Sl I l1 ll le'll entf!l referreo 
to may be had at the otflce. l·nce 10 cents p,ach. 

Ilook .. referred to promptly h(lpplied on receipt 01 
price. 

l'llneralo, .ent tor examinatIOn should be distinct!) 
marked or labeled. 

(7775) C. H. B. asks : What is meant by 
the repeater of a telephone, and why is it so diftieult to 
construct ? A. A telephone, repeater is an instrument 
which will take up a meSeRIe when it has gone as far as 
it can be heard on the 1ine� anu give it t"nergy 80 thRt i.t 
can go as far again and still be heard as well as it was be
fore. In other IVord@, It is to double the distance to 
wnich a message can be sent. There is a h repeater" 
which is used to connect a metallic circuit to a grounded 
cirt!uit. 'I'his is not difficult of con@truction and is not 
probably what you refer to in your que@tion. 

(7776) H. I. asks : What are the pro
portions of corrosive sublimate, sal ammoniac and water 
for the purpose of depositing a very thin coat of mer
cnry on articlcs which do not plate readily? A .  'rbe 
propor1ioDs of corrosive sublimate and sal ammoniac for 
the purpose of depositing a thin 111m of mercnry upon ar
ticles to be plated is not a matter of any great importance. 
Water will not dissolve much corrosive sublimate. You 
may let it take all it can. If the solntion is strong. tile 
coating of mercnry will be deposited sooner than if it is 
weak. 

(7777) H. B. writes: I am making an 
antomatic circuit breaker for my battery plant, and I 
would like to ask a few questions in regard to the solenoid 
and the solenoidal coil. J want the solenoid to trip at 2 
amperrs; how is the coil constructed? What size wire 
shall I wmd on the coil to be connected in series with the 
Ime? What shall I make the solenoid out of? A. Any 
calculations for an automatic circuit breaker would have 
very little value. '1'he proper mode of procedure is to 
make the circuit breaker and then adjust the tension of 
the spring till the circuit is opened when the current has 
the strength yon wish to set It for. 

(7778) The A. & J. Co. writes: We be-
lieve there is in USe" paper upon whic:l bras" will make 
a mark, something like a peLlcil mark. If you can tell 
us wbat this paper is, where it can be obtained, or who 
makes it. we will be greatly obliged. A. Paper prepared 
so tt.at a brass pOinter lea ves a black mark on it. Dis
solve J.4 ounce pure sodium sulphide and � ounce so
dium hyposulphite in 1 quart rain walkr; filter the solu
tion, and with it uniformly moisten t.he surface of the 
paper; then ory the latter under pressure between clean 
blotting paper. We do not know where it can be pur
chased. 

BeU strikin� mecbanism. }j�. A. Scranton . .. ...... 639.ti89 
Belt fasteners, manufacturiug, W. H. & E. H. . . 

Bristol.. .. .. . . .. ... . . .. . . .. . . . . . ... . . .. . .. . ... . .... 6.'ll!.,,13 
Bending machine. Fnstrnp & Sennet ............... f!:39.�1 
Bi.cycle, H. F. Henderson .. . .. ....................... tt-ro,5h7 
Bicycle attachment. S. H. I�aw ................... . 6.'19,588 
flicycle brake. J. La Burt ........... : ............... f!?9.4U� 
Bicycle brake and CORster. W. Morns . . .......... 639.2fi.� 
Bicycle chain, C. B. Holmes ......................... 639.575 
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Bicycle pedal. J. F. 8tau1!er .......................... 6."111458 
Bicycle rack and locking device. C. Butcher . ...... tJ,'i!l,517 
Billiard cue cbalk bolder. C. A. & G. W. McLarty. 6.'19.42; 
Binder. temporary. W. M. Russell . ...... .... ....... 63�,297 
Boiler. See Sectional boiler. Steam boiler. 

Water tube boiler. 
Boiler. B. Holt ........... ............................ m9.3!JO 
Book covering-. W. H. Smalley .............. ...... , t;;{9.451 
Book holder, 'r. J. Gary .............................. fl:�9,a70 
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Borillg macbine. C. Nielson..... .. ............. . ... il3iJ.OO4 
�giif�: �g�:��g:::gt�: {v?�: W: :i:iJg� .. :::::::::::: k�3:�� 
Bottle. non· refillable. C. J. Nesbitt ..... ............ t;'19.271 
Rottle stopper. H. Y. Bready . . . . . . . . . . . . . . . . . . . . . . . .  6.19.h"ll:l 
Bottle stopper. H. B. BrewinglOn ................... tl.'19,;)47 
Bottle wasbing apparatus. C. Groterjan ............ t-i3�.a'js 
BO\t���������.�,. ��.��.1�� .���.��.�i,I��: .�: .�:. �e

��.-. tiBU,aU5 
Box. See Oilstone box. Paper box. Workbox. 
Box filling and covering machine. W. H. Butler .. 639,354 
Brace. See Shoulder brace. . Bracket. See Sbade and curt.ain bracket. 
Brake. See Bicycle brake. Car brake. 
Brake sboe key. C. G. Eusti� ............. .. ........ 6:i9.67f; 
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... :::::: '::.: �§;�� Brusb. C. J�. Goebring-... ........ .................. . 63Ra71i 
Brush. rotary. Condon & Ham........ .. H.'Il,66f.i 
Bung. carbonic. G. Lejeune.............. ..... . .. 639,412 
Burner. See Gas burlIer. Hydrocarbull burner. 

Vapor burner. 
Button setting machine, Stanley & Warner ....... ft'1U.45ti 

��U.��e�P&.o�.t�:i:bU�Y.����� .��::::::.::::::::::: ����:�)(i� 
Cabinet. paper, J. '1'. Hoyt . ................ : ......... t�)!l,2af 
Cables. wire ropes, etc .• apparatus fur holding. J .  

Carpenter .............. ........ . . ............ G.39.�20 

g:n���Sa;bdc����tse�ti�g �':v�::I���·bil;e·d: i: ·it: 
1)39,;>00 

Kern. . . . . . .. . .............. ,................. . ... ti39.24\� 
Can holder and protector. adjustable milk. C. S. 

Abbe ... .............. ............... . ........... ",9,645 
Cane mill. R. R. Roberts ................ ............ t>l9.4:l6 
Car bralre. H. 8. Gougbnour ......................... t;39.228 
Car brake. J. Lyker .... " ..................... ....... t>:19,416 
Car brake adjuster. C. V. Rote ...................... 6:19.616 Car center plate. rail way. C. l1�. Street............. 639.311 
Car coupling. C. D. Horgan .............. ... , ...... IjSH.a�l1 
Car coupling. F. H. Wendt . . . . . . . . . . . . . . . . . • . . . . . . .  G:-{!--I,:124 
Car fender. W. J acktol.on ...................... _ ...... t).'{9,5i7 
Car grain door. freight. E. W. :Morten ........ , ..... 6;-{9,59 7 

8:�:r�:1����J�eo1������·.:.:.:.:.:.:.:.:.:.:.:.:.:.: .:.:.::.:.:.:.:.:.:.:.:.:� ��:i 
Cars. antifriction bearing for railway. J. E. Nor-

wood ......... ......... ... ..... .. ........ ...... ... .. t>l9.G84 Carrier. See Equipment carrier. 
Carbonating apparatus. Tufts & Hopk ins. 639,63

t
\
) 639,63.;) 

g:�g������: rr:W';}�:r��:::::: :::::: : :::::::: :::: ?l�:�1 
Carriage. baby. S. McGaughey ................... .. 639.425 
Carriage. child's. W. H. Holmes .................... 039.389 
Carriage. motor. ��. C. Hirsch ........................ tiil9.237 
Cart,ridge testinll apparatus. P. Pondorf ........... q:;t9.4:12 
Cash register. Peterson &; Eberhardt ............... tt�9,430 
Chain adjustment, M. �'. '!'aintor .................... 6;19,400 Cbair. See �'old inR' cba 1r. 
Chopping macbine. food. Steinhorst & Seiselmeir 639,:m 
Cburn. W. Zonker . ................................... 639,3B() 
Cigar macbine. T. E. Carpenter . ...... ............. 639.663 
Cigarette making machine. E. '1\ Gilliland . .. ...... H39.ti77 
Circuit breaker or Hne opener. F. C. Robertson ... 639,688 Clasp. See 'rrout-lers clasp. 
Clevis. plow. W. Clark ......... ....................... 6:19,524 
Clock setting: mechanism. A. M. Lane .............. 039.587 
Clock. striking. A. M. Lane ....... ... ............. 639,586 
Clock striking mechanism. II. W. J. Rosin ... _ .... 639.438 
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Cloth stretching machine. A. Ashworth ........... 600.49 2 
Clot-hes hne fastener. G. A. Weber ... ....... ..... 6.19.6.18 
Clotbes pill. \V. 1�. Martin ....... ............... ..... � 9.259 
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Coke ovens. apparatus for leveling coal in. O. Ililgenstock ........... ........................... 6.19.570 Collar Drotector. J. B. M. Clevenstine ........... .. 639.213 Compass for d:-awing conic �ect.ioTls. W. Ziethen .. 6.19,488 
Compusition of matter, G. W. Bailey ............... s:-ro.4-9 5 
Conduit plow. K M. Hewlett. ....... .. .......... ... 639,2il5 (7779) B. T. S. ask!'!: 1. What are the COOf��I.I\\fOU(�c�g�:.����.���.�.f.�.l�� .. ��.��.r.���� 6.1J.529 Coop, foldinJ£, Tbomsen & Jor,llensen... ... . .. 009,628 Corn husker and fodder sbreader. combined, A. 

tempel'atures of air and of the various ga@cB when 
liqllelleu.? A .  The boiling point of liquid air at the or
dinary pressure is 312'6 degree. below zero Fah. Under 
the same condition oxygen boils at � 297 Fah., antI nitro. 
gen at -317 Fah. The data for varIOUS gases c.n be 
found in Sloane's H Liquid Air," price $·1.50 by mail. 2. 
What is the distance in miles from the highest to the 
lowest points from the plane· of the Bun's equator reached 
Oy each of the planets? A. We have never seen these 
dktances Kiven in any astronomy. You can compute 
them from the mean distance of the planet and the angle 
of inclination of the orbit to the plane of the ecliptic. 
The formula is, perpendicular=basextangent angle at 
base. The perpendicular is the distance in miles above 
the plane of the sun's equator, and the angle is the in. 
clInation of the planet's orbit. The mean distances and 
the angles are given in all astronomies. 3. Where can I 
purchase a reliable raflJ\)llleter? A. A radiometer can be 
purchased from any dealer in physical apparatns. They 
are not expensive instruments. 

Rosenthal. .............. ........... ........... .. f"H,614 Corn huskinjl and cutting machine. A. Rosentbal. t::-�9.61iJ Curset. A .  K lein . ... ........................ .......... lia9,,'J8.f Corset stay. M. K. 'l'hompsoll ....... ... ... .......... 639.4fi.;{ Cotter pin. A. R. Antbony ........................... 6:19.:l:l7 
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Cream separator. !t. H. �mry . . . .... .............. tia9.67� 
Cultivator beet thinning slloe, Oeder & Wright ... 6;)9.270 Cup. See Oil cup. 
Curtain rod or fixture. sasb, fl'. Perry .. ... ........ 6.'ID,fAJ!J Cusbion makinll apparatus. ·K F. BrHisber . . ...... 639,511 Cutter. See Grass cutter. Paper cutter. 
Cuttinl' tool. G. M. Grant ... . .... . ........ ........... t»9,:l77 
Cycle. ice. G. J. D,etricb et al .... , .................. 6:l9.672 Cycle wheel hubs. manufactnre of. H. S. Court-man . . ... ... ....... ................................. f"�9.fi�2 Decoy. knoekdowlJ • .  T. H. :\lerrill. . .. , ............... 1�{!',2m Dental tilli ug material. (�. H. Land .......... , ...... ti::m •• )s5 Denta) vlugger. C. J f. »:h·i� . .. .... . ................ 1�{9.5Bt) DentiRts' tools. cleaning pad for, J. A. Mitchell . .. 639.59 5 DerailinJ!; swltcb. A. L. Georl'e .............. 639.373. 6:i9,374 DeSk. adjustable. J. H .. Burton .... "" .............. 639 .66 1 Die. See Screw cutting die. 

Disinfecting device for water cloBets, etc .• J. Sommer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . •  639,005 
B:��tt������r. :ri.:�l�i��p�;;Bio·ri ·'0: 'ii' stiieids".·:: �:� 
Dooror gate Canger. E. D. Bradford ............... 639.345 ORDINARY RATES. Dress shie)o pocket for I{arments, M. Jacks ....... 639,242 

Inside Pall"e, each insertion. - '1lS cents a line Drill. See Metal drIll. 
Back Page. each insertion, • •  $1.00 a line DUSL collectur.1�. S. Ho'!eboom .. . ............. . .... 639.387 

O'rFor some classes of Advertisements, Special and Dyeing. etc .. machine for. G. W. Mosely ........... ��9,266 
Higher rate.s are required. �::���t� ����n:d�e�fo�r���oiisiaiii curfeni'arc 63�,fiOO 
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s 'l1j���tl�; �'����:�:I ��:fts�6�:;;�r/'1. ��iI!rry::::::::::: .:::: ��;� mornlllg to appear in tbe fullowing week's is�ue. l1Jlectrically driven spindle. Sawyer & Robb ....... 6D9.443 

- - ---.--- �1��:IZ�· A:erb�l���rd�I.�:����: ..................... 6.�9,241 

Star * Foot power Elevator'and conveyor. E. C. Berl'hoefer .......... 6<19.605 
Screw... �
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��: -...cutting "ine. L th Automatic En�inewbeel. traction. L. H. Seely ..... ........... 639.298 a IS Cross feed �:quipment carrier. C. P. Nutter ................ .... 639.429 

Faucet. J. B. Woodwurtb ............................ 639,484 

9 and 1 I-inch Swing. 
New and Origmal Features 

Send fer Catalogtle B. 
Seneca Fal1s Mfg. Company, 
69 5  WatcrSt.,Seneca Falls.N. Y 

AMERICAN PATENTS. - AN lNTER-
e!il.t1ng ann valuable table showiT1g thenumberof patents 
granted tor the various subject� upon wbicb peUtlone 
have been fl1ed from the beginnine down to December 
:11. 18!l4. Contained in SCIENTIFIC AMERICAN SUP
PI,EMENT. No. 1 OWl. Price 10 cents. '1'0 be had at 
this office and from all newsdeulers. �ENGINE.&'F001) MACHINE. SHOP OUTFITS. 

TOOLS AND SUPPLlH,,'rfl!""' ATHEs. SEBASllAN lA1Hl CO'�?�������.'>ci 

The Man behind the Books 
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EDUCATION BY MAIL 11��;i� in Electrical, Mechanical, Steam. 
r!i��:y ��rt,

i
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l
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g
j,:!�� tical Newspaper Work. l!ine:Jit-lh 
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e
:nd �\���ra�l�Ji �:;�:� 

Low price; easy terms. Sent free to tho8e 'who e.nro't 
now a complete tira1lJi-nq ouUU 100rth $11.10, or otber 
pre�iums. Mention subjects interested in when 
writing to 

The United Correspondence Schools, 
154-56-58 Fiftb Ave., New York, for catalogue N 0.33. 

THE HALL 
BRASS PIPE WREN CH. 

A PEIlFIWT 'l'On!. 

"'ITII FUIC'J'IOS tBliP. 

BU!ol'lillJls for all sizes and shapes. 
Highly polished pipes made 
up without scar or injury. 
Pur {'irculars and Prices 

WALWORTH MANUFACTURING CO •• 
128 TO 136 FEDERAL ST.. BOSTON. MASS. 

SAVE:1d!��e� FUEL 
U:�G THE ROCHESTER RADIATOR. 

COST S2.00 AND UP. 
Money refunded ifnot satisfactory. 

Writeforbooklet on economy in heating 
homes. 

ROCHESTER RADIATOR CO., 
60 Furnace Street, Rochester, N. Y. 

F"OR 
CUNSMITHS. TOOL 

MAKERS. EXPERI
MENTAL ANO REPAIR 
WORK. ETC. 

Senajor IZlus. Catalog. 

-�Ir!�'���t!IJ. W. F. & lno. Barnes Co. 
1999 Ruby Street, 

ROCKFORD. ILL. 

Feed water heater. L. Currer ...................... .. 639.522 
Fence wires. machine for attaching pickets to. J .  

B. Carpenter... ..... ....... ..... ............. . .. 609.521 
Filter. faucet. G. W. Van Alstine ................... 639.471 
�'ilter. oil. S. Schonfeld . ........ . . ................. .. 639,«5 
�'illering tunnel. \V. 8. Keene ....... .. . .......... _ 639,583 

t:l��:��'s����� ����g���.PL�:�.���: ::: ::: ::::::::: ��1n 
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r:���������diJorL�h�(Wke: Y;."NordilnJ!e·r:: ::: :::: ���ff8.\ 
Fisb book. H.]s. Butz.. . ............................ 639.il5 5 
Fishinl! book keeper. snood, J. �mith ...... ........ 6.19.454 rnoor surfacinjl machine. F. H. Patch .............. S,'W,278 
�"'looring and ceiling. 11. C. W. \Veyhe .. ........... 639,54:( 
Flower pot molding machine. H. N. Brooks ....... 639 .. 514 
Fluid pressure el1eine. A. F. Parks .................. 6.19,686 
Foldin� chair and ('ouch, combined. A. <..Irenjer .. 639.5M 

���1�
n
:fa�t1n� ;;;!chft:�,���\ 'wiisr;ti:::: :: '.:::::: ��:�l 

Fulling mill �tf)p mOl-ion. A. Murdock .............. 6:)9.424: 
Furnace. See Hot nir furnace. 
Furnaces. nozzle for feedmg tine fuel to, C. A 

RobinsoD ..... . .... . ........... . ................. 631J.427 

&����llteD�s���I���I.��.'.� .. ���� .. :: ::.' ::: ::: �::: ::. ��:��� 
Garbage crematory tUld water heater. combmed. 
Gar�e�l·t�C����t�·lib·erg.:: :'.:::::: � ::: :::::::: :::::::: �:f13 
C;'arment Ruoporter, F. C. RMymond ................ 639,287 
Gas. apparatus for collectin,z: carbonic acid, J. F" 

g::1�rlrftFK '#���Y:'. ·:·:·:·:·:·:·:·:·:·:·::·:·:·:·:·:·:·:·:·:·:·:
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e
l'V�: ���f.�·eriei::.':.':: ::: ��:m 

GUR valve. Relf cl08illl!. J. Blevins ...... . . ... ...... 639.344 
Gat-les.. in�trumellt for recordlllg vHriatiOllt-l in 

tension of. A. 8teillbart .......................... 6.39,306 
Gate. See �'oldin,llllate. Mine ,!late. 
����: ��rr&�I�(�h!J'�����"::.·":. · .·:::.·:::::::.·:.·:.·:.·.·::: �1�:�n 
��:�: ����YeR��:�d IJrlJ�l;;;.sij-:_t\ ·i1eld·:::::::.::: ��:�� 
Generator. See Gas generator. . . l-ilass grinding Hud polishillg mach11le, P. Serr�-
Gln�

e
�j.iiI·di;l;'; 'ai;ci' p�;ii�·lii;lg ';�u�'I�iil'e: ·Viute·. ·M

: 639.621 

R. Welty..... .. .. .. .. ... . ...... ........ ...... 639,32:l �la8s pipe, apparatus for manufacturillg. J. W. 
Go �a

o
r�:�oid·ing. E.·iieper��IHtire ........

. 
::.'.':::::: �?:�lg 

Governor mechanism. R. Sbirretfs .......... ........ 639,4.:iO 

�����b��(h\���·G�T��r��r{�OUd:::······· . . ... . . :.:: ��:� 
tiruss cutter. W. S. 8(>ales .......................... 639.61 9 
Graves. receptacles used in constructing, H. D. 

Cameron ........................................... 6.1f1,210 
Grinding macbine, tool, A. Van Dillenbeck ........ 639,636 
G

U
l
I{j.ot�l':i��.

r
���� .. ��� .. ��:iU���I.l�. �.I�.��.t.i�l.:. �.�' .. �: 639,40 7 

Half·tone plate and makin� it, G. W. A. Abel-
Ha::::

1
fl\

l
steiiei':'j: 1i"."c·uiii1i::·::::::::: :::::: ::::: :: �:� 

�:����. �g:;�: �t �:b�i��:.l��.���::::::::::: ::::� ��:�� 
Hauff sbears. E. H. TripscbmBnll.. . ..... . ti39.4fl8. 639.469 
HanJ;{er. See Duur ur gate han,z:er. Meat 

hanger. 
Harrow. J. A. Smitb ............................ f>39.:l& 
Harvester. peanut. G. W. Williams ................. 63�.tim 
Heater. �ee Feed water beater. Water heater. 
Heater. J. R. FrolJerJ;! ................................ 639.550 
HeatiU<7 Hnd steamillg device, hand. J. R. Berry .. t.i3U,657 
Heel. r. \Viesen ....... . ......... .......... " ......... .. 6,'·l!).326 
Hem folding macbine. It. Leob . . . . .................. 639,413 
Hides or skins. ma(�hine for treatin,z:, C. P. 
Hin�:��::�:f�ictioii:w: 'R: ii'art: �:.::::::::: ::�:::: t�·.� 
Hinge. spring . . 1. ].ehnbeuter ....... .... ; ........... &J,:!M 
H ook. �ee }j'ish book. �nap hook. Trap hook. 
Horse breaklllg apparat.us. ,1. Craig ................ 639.2]5 
Horsesboe calk. \V. G. Brooks ....................... 6H9,tl58 
Horsesh()e calk sharpener. H. I. Stanley ........... 6.19.457 
Horseshoe nail. A. W. K llilZht ............ ..... ..... 639.40a 
Hor�esboe, llail1ess. D. Kerekes .................... 6.'lJ.248 

ll�l :::-l��:�:g:: �.
B
��

k
Firl·ly·ei-:: ::: :'.: �'.:::�: '.:: ::: �:g�y 

Hot air t"lunace, .1. Timms ............. ... ......... . : 6390465 
Hub securing device. vehicle. H. P. Childress .... 6'19.212 
������!r�g�·b':���or� f �.

e
���11z·.'.':::.'::.':.'::::.':: ���M� 

Incandescent mantles. machine for trentlnJZ", .1. 
H Abercrombie .......................... 63�.331 to 639.333 

Ingots. billets. etc .. device for mallipulating. J.J. 
McN eill.. ....... . ............... . ..... ............ 63�,270 

Iron and steel. manufacture of plnnished. W. C. 
lro�)��:reei: jjrod'uciilg' phosphoric: "s:-p: ':Etter: ��:gaJ 
1roninjl board and ladder. combined, L. Nelson ... 639,603 
J ar fastener. R. H. Hallsee . ............. .. .......... 639,55Y 
Juint fur hollow building blocks. tubes. etc .• 

Hickson & Busbllel1 ....... ........ ............. 6.'19.569 
Jourllal bearing. lubricatinl!. H. J. Knapp .. . ...... 639,250 
Journal hox. J. 'V. Heatoll . ... ...... . . . . .. _ . . ..... . . fi39,a84 
l.abel bolder for bottles or pHckages, E. L. Brown 639,350 
Labeling-macbine. C. E. Teubelts .................. tl39.ti27 
Ladder Rbelf attacbment. F. K. Randall ....... ... 6.'19,611 
I,adder. step . . J. D. Hall .......................... 639.il8O 
J�amp. acetylelJe gas. H. Hiemann .................. t).'i9.�a4 
Lamp, centra I dTaugh�. J. C. :\1.0Ier ............ .... �9,�9! 
Lamp globe, PennycUlck & Barrett ................ 1).'10.681 
J�a8t for makinJr! overt-lhoe!'. G. S. & H. D, Brunson f)39 .34U 
Last hmgiug macbine. E. A . .b:astl!lan .............. 6.1!l.542 Latcb. C. Brown ..................................... 6."l9.51. 

L���
e
/);����!'n�fa���!��:f:l Sunil' & 'Case:::::::' �:� 

Leather snipping machine. 'f. If. Hart. ............ ti.'-l9.233 
Led"er. detacbable leaf. K ;Vl:trsky ............. ... 639.�20 J,id Hnd card holder. H. H. Suettmger .. ' .......... 639 .. 112 
Linter. M. Swenson ................. ............... 639 . ?J 3 
l,iquid dispensing can. C. M. Husted ............ . :. 639,3Y3 
Liquids, apparatus for drawing off fixed quantI-

ties of. W. 'furnbull.. ....... ....... 639,316 
I�ock. See Sash lock. 
I�ock . Dillenbeck & Fluesn ... .... ................. .. 639.219 
Locks. manipulntin� attachment for combina-
Lo�:::.nti::ro�O!}I��ric� ·O� 'X: Steere.:::::::::::: ::::: :t1�:g� 

NEW 
Magnet, polyp base alternating current, W. M. 

e IN OC U LA R. M8i�'i:';;:·�:·c::io�·ciaii··:::::::::·:::.:::::::::: ·::: Iid�:�l 
(The TrHider.) 

RmaU as an opera glass. More 
powerful tban the largest t1eld 
glass. Send/or Circul,(u's. 

QUEEN & CO. 
Opti('al alta Scientific InstTu

ment l--Vorks� 
1010 Chestnut Street. 

Matcb making and boxillg machine, C
't:i3��a57: 6H9.3.Y.-I Meat hanJ{er. 8. J. I'HzJ{erald ........................ 6,'W,;)4!-J 

Merrv·�()-roullfl • .  J. W. H ile .. ........... ............ 6.'-11.3&\ 
����1 ���:�\�i�I�I!�)(�.��

i
kr·w: H,iiisoi;.::::::::·:::: ��:�� 

Meta) workilll! tool. E. C. Peck... ... . ..... ...... . 639,27� 
Milk test. bottles. machine for sbaking Babcuck. 

H. KoU' ................ ................. ..... . .... (;'19.404 
Mill. See Cane mW. 
Mille gate, \Y'. H. '[·schantz ............... . . ..... . ... 6a!l.62B NEW.YORK: 59 l'�ifth Ave. PlHLADIU.PHIA. PA. Mining machine. W .1\ Moss ........................ 6a� •. 2ti7 

�T-HE- -E-L- E-C-' T- R-I-C-HEA�T-E�R-.�-- A-�V-A�L-U
-

- ��t;ie
b
n'::�.;'Jt

s"e"a��:��v�io�. ��I�
b
'l��xi"'ii.::: �iU� Mop. V. WinqUlt-lt ............. ....................... e39.479 able paper , with working dra�ings of yarious �or�s of Mot-or. See Water motor. \Vave power motor. the  electrical heaters, in cludmg e1ectnc 80ldenn� IrOTl, Mower grass catcher. lawn. W. J. Brennau ... ..... 639.346 ele<trtc JXl,d for the sic k. etc. 6 iJl ustrations. CIEN- Mowing-w.achine. J. A. Allen . ... ......... .. ....... 639.335 TIFIC AMERTCAN SUPPLEMJt:NT 1112. Price)O cents. Mowing- macbme gathering attacbment. H. L. For sale by Munn & Co. and all newsdealers. Everett ................... .. .. . .......... . ........ 639,220 

T H E H.-C. 

Gas Engine Igniter 
The most satisfactorv machine yet 
devised for ignitin� Gas and Gaso� 
line Engines. It has permanent 
run.�net fields; an inclosed arma
ture; self-feedin,lZ" carbon brushes, 
���:::���,;�ri::: �����r,::��r1�; 
The Holtzer·Cabot Elec. Co., Boston (Brookline) Mass. 

Music leaf turner. G. A. Robbins ......... .......... 639.613 
Nai1. See Horseshoe nai1. 
Nut lock, J. A. Overall. .. ::.: .. ............. : .... .. 6.'19.007 
Oil. apparatus for volatlhzml( and burlllllfl. H. Luckenbach.. .. ............... . .......... 1).19.257 
Oil Clip. sil'bt feed. H. Ritter .............. ......... t>l9.293 
OU from water, apparatus fur separatilll!. Camiz 
oilsto��t�gi: · \\

' :Bi;.Ck • .Jr . . ..... . ...... .... .. .. .. . ��:!I.:� 
Opt1cal surfa.ces. machine for fOflllill,z:. P. �au-

tier .. .......... . ..... .. .. .... ............ . . . ........ 6BU.B71 
Ore pulverizer. railway. II. Mann ..... . ........ .... 639.,U8 
.Ore separator, � .. A. Pratt ............. ............. 639,43 3 

(Continued on page 428.) 
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MAXI M U M  POWER-M I N I M U M  COST. 
lfyouuse a pump for 

��elr�al�a�
i
�b::���8 

mash, tanner's lIquor. 
cottonseed oil or fluids. 
hot or cold. thick or thin 

T I��;�rgT�R"yev�� P 
whicb does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speetL Perfectly durable. All parts are Intercbangeable. Needs uo 

skilled workman. Defects guaranteed. Catalogue jree. 
l ABER PU MP CO., 32 Well s  St., Buffalo, N.Y., U. S. A. 

Buy Telephones 
THAT ARE G O OD··NOT " C H EAP T H I N G S . "  

1'he ditference in cost is little. We �uarantee 
t;mr apparatus and guarantee our eustomers 
against 1088 by patent suits. OUI' guaran· 

tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO 

2 50·2 54  South Clinton'St .. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the Unitea States. 

N I C K E L  
AND 

Electro·Plating 
Apparatus and MateriaL 

THE 
& VanWinkle 
co., 

NeWRl·k. N. J. 
136 Liberty St., N. Y. 

30 & 32 S. canal St 
Cbic8.jlo. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-All about the new i11uminant. its gualities. 
chemistry, pressure of liquefaction. its probable future. 
experiments perfolmed with it . . A most valuable series 
of articles. glvin� in complete form the partIculars of 
this bubject. Details offurna.ces for making the carbide. 
�
asgenerators. �asometers. burners. etc. Conta.ined in 

1 <J�:l,!,
I
mo,���:y��

N
1 1I���

P
ff.��

T
i Or�� 1 ���; 

1 0 :1.'i, 103S, 1 0;j,. 1 064, 10' 1 ,  t o'�, 1 08\01, 
1 083, 108i. 1 08:1, 1 0S6, 1 1 114, 11�4. l I a�, 
1 1 49 and 1 1  :i0. Price 10 cents each, by mall, from 
this office. and all newsdealers. 

TO M IN E  OWN E R S. 
You need a HOISTING 

ENGINE. You want the 
best, strongest. safest. most up-t,o-date engine that is 
made-the most durable and 
yet the g reatest  saver of 
money. Send for our free 
cat.alo�ue and state tbe size 
g�il�t��� ).g� ����: qu':r� 
Ties. and docks. Botb friction 
t>�

d
A���S ����fy r':t����Dgeable. Weber Gas & Gas· 

oline Engine Co .• 402 S. W. Boulevard, Kansas City, Mo 

Kneading and Mixing Machines 
Over 6200 tn use. Over 300 varietie8 

In lOO dilfer.mt industries. 
Patented in all countries. 
W E R N E R  &. 

PFLE I D E R E R  

P. 1.' .  AUSTEN. Ph.D., F .  J .  MAYWALD, L .  S. MOTT, 
President. V ice-PreB. Sec. and '!'reaB. Tnl Auatlft �nlmi�,l nnllr�h ��. 

Experimental Investhration of Technical PrOblems. 
Retlearch Work for Manufacturers. Improvement and 
lnventiob. of Processes and PrOducts. Utilization of 
Wastes $ld Unapplied Substances. Reduction of Man
ufamuriug Costs. Te�ting. PerfectinJr. Introducing and 
Disposing of Processes and Products. Manufacturing 
Formulas. or Explanatory Circular on Applicat'Wn. 

Ii� BEAVER STREET, NEW YORK. 

THE MODERN ICE YACHT.-BY GEO. 
W. Polk. A new anr) valuable paper. containing full. 
practical directions and specifications for the construc
Lion of the fastest and best kinds of Ice Yachts of the 
l��tdr��t tcf��T:� 8t°J":1�;g \lib�stI�:ed W�?t?o�

r�d 
arran",ement of all the parts. Contalne:l1n SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 6�4. Price 10 Cl'nts. 
To be had at this office and of all newsdealer •. 

FA S T E R  THAN S H O R T H A N D ! 
One Stroke Prints a Word. 

NO llIORE MISTAKES. 
No more illegible notes. 
You can beco me a steno
J!rapher at home in six weeks with
out a teacher. 
Machines 
for the 
BLIND. 
A nderson S horthand 
Typewriter, 253  Broadway, 
�-------------------

Automobiles-- • 
'l'he SCIENTIFIC AMERICAN for May 13, 1899, is 

devoted mainly to illustrations and detailed de
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechan
ics of the bicyc)e and detailed drawings of an auto
mobHe tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER. 
ICAN SUPPLEMENT lidve many details, of Auto
mobiles of different types, with many illustrations 
of the vehicles. motors, boilers. etc. The series 
make a very valuable treatise on the subject. The 
numbers are : 732, 979, 993, 1053. 1054. 1056, 1056, 10m. 

1058, 1059, 1075, 1078, 1000, 11l82, 1083, 1099. 1100, 1113, 
1122, 1178, 1195, 1199. 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electriC delivery wagons in New York City. Price 10 cent,s 
each, by mail. For sale by all newsdealers or 
address 

M U N N  Ie. CO. , Pu blishers, 
361 BROADWAY, NEW YORK. 

I cieutific !meritau. 
Oven. H. Adler .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.646 Cb� Cy"�111rl·t�r c:."�bang� 
�!����:;I��Pl!nt!rn����i:�i.;d 

. .  
8biiiping:W: E: 63�.610 � .,�W � �A\' � 

pac�i���·j.arrifor rrietaii;c:R: ·P:·sc·tiiiliiig::::::::: :&�:�� 1 �  Barclay St . . NEW YORK 
Pan. See Ash pan. 1 24 La Salle St., CH ICAGO Paper box. E. A. McMillin . . . . . . . . . . . . . . . . . . . . . . . . . .  639.269 38 Bromfield St" BOSTON Paper box machine. 1. L. Sbeldon . . . . . . . . . . . . . . . . .  639.((9 8 1 7  Wyandotte :>t., Paper cutter. O. C. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63�.231 KANSAS CITY, MO. �:���r3�; ���

d
'i:'e���l P;���,'fp��::�r� �

u
��j.: 6

3
9,6'78 209 North 9th St .. 

lach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.499 ST. LOUIS, MO. 
Photographic finder cover. W. G. Harris . . . . . . . . . .  639.564 432 Diamond St., Photo",raphic negatives. apparatus for marking. PITTSBURGH, PA. J. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.496 3 West Baltimore St.,  Pianoforte action. T. C. Lewis . . . . . . . . . . . . . . . . . . . . . .  639,205 BALTI MORE, MD. Picture frames. device for bendIng moldings to , We WIn save you from 10 . form. �. A. Belmont .. . . . . . . . .  : . . . . . . . . . . . . . . . . . 639.342 to 50% 011 Typewriters of all 
PIpe core. J. W. Bonta .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.508 
Pm. See Clothes pm. ('Altter pm. I makes. Send for Catalogue. 

�1�fo�2�;�i{�����?��
I
�gg��:_�: .�� .����.i� : : : :  ��:��t VELOcirY OF ICE BOATS.-A COL-

Plane. sboot. V. Royle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63H.617 lection of interesting letters to the editor of the SCIEN. 
��!�t�: ��a��:��

c
r���i��

a
����ge,

G
j.�: ¥��t;;:�: :  �li::gi�� Ilti� 1:����tr�t�� t�� �U;3;!,�� �f

i;�Jia��1���r�1� Planter, corn. Hunt &. Friberg . . . . . . . . . . . . . . . . . . . . .  ij;)Y.2:i9 sail faster tban the wind which propels them. 111us-Plaster. W. H. Beardsley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:19.040 trated with 10 explanatory diagrams. Contained in SCI. Plow. subsoil. T. W. Campbell . . . .  " . . . . . . . . . . . . . .  " 639.356 ENTIFIC AMERICAN 'lUPPLEMENT, No. �14. Pricel0 Press. See Bale cotton tpress. cents. To be had at this office and from all neWSdealers. Printed or coated faorictl, machine for dryin,z. J. 
J. Beale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " t>J9.650 

Printing inkinJ,l' mechanism. multlcolor. A. D. 
Keneston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:19.247 

Printing machine. fabric. H. M. Harley. : . . . . . . . . .  639.;}82 
Pro�ectile. explosive. C. Coleman . . . . . . . . . . . . . . . . . .  639.214 
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r
.����. 6:�9.4;jl 

Prunin� shears, A. W. Conatser. . . . . . . . .  . . . . . . .  . 639,525 
Puller. See Weed puller. 
Pulley. split. G. P. Brubaker . . . . . . . . . . . . . . . . . . . . . . . .  6H9.351 

�����
i
���c�r����ii. t���l���i� �'. �'. �.

l
���::::: ��,t:J 

Pumpin� en�ine. dup1ex, H. L. Perrine . . . . . . . . . . .  639,282 
Pumping engine. duplex steam. H. L. Pernne . . . .  639,28.') 
Puzzle. D. McGenniss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,602 
Pyrometer. pneumatic. Uehlin� & Steinbart . . . . . .  639,317 
Rack. See Bicycle rack. Clothes rack. 
Railway coaches. dust and cinder guard for. J, S. 
Rai�i'i.�';,��t;:C: ·F: 'Kress; Jr: : : : : : : : :  : : : : : : : : :: : : : : : llll�J�r Do you "ant I I  � � 1 We want Agent. everywUt'� I 
Railway jOint, C. Smith . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  639.45.1 The Windsor UoUar and Cuft" Company, Windsor, Conn. 
Railway switch. M. S. Pittman . . . . . . .  " . . . . . . . . . . . . .  639.284 
Railway trains. safety van for, J. Emden .. . . . . . . . .  6:{9,367 
Railway or tramway. elevated or girder. G. 

Barker . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369,498 

R
ai

���bI�:;
t
�.ii:.�?�. �.�� .����.���. ��.���.��'.�::: 6:JJ,252 

Range. gas. Moon &. Graves . . . . . . . . . . . . . . . . . . . . . . . .  6;)9.263 
Uazor strops. holder for endless. W. O. Evans . . . .  63!I.545 
Reflector for incandescent lamps. E. F. Gennert . 639,372 
Refrigerator, B. M. Stewart . . . . . . . . . . . . . . . . . . . . . . . . .  639.308 
Refuse destructor. etc .. J. A. & W. K. Baker ... . . .  639.649 
Register. See Autographic register. Cash regis� ter. 
Rivet catcher. W. J. Bei"'hey ... . . . . . . . . . . . . . . . . . . . . .  63H.50o 
Rock and ore breaker. Hanna & Capen . . . . . . . . . . . .  639,558 
Roller and harrow. combined. N. Schwartz .. . . . . . .  6'39.697 
Rotary en�ine. E. Bennett. . . . . .  . . . . . . . . . . . . . . . . . .  6.'19,504 
Rotary en",ine. H. A. Buck . . . . . . . . . . . . . . . . . . . . . . . . . .  639.659 
Rotary en�ine, E. A. Wilcox. . . . . . . . . . . . . . . . . . . . .  639.327 
Sands or tailin�s while under treatment by sol� 

vents, meaus for mixing and aerating. W. 
Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  639.510 

Sasb balance. G. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.500 
Sash fastener. G. W. Manuel . . . . . . . . . . . . . . . . . . . . . . . .  6.19.419 
Sash lifter. R. Washburn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.,121 
Sash lock. A. R. Fergusson . . . . . . . . . . . . . . . . . . . . . . . . . .  639,546 
SausaJZe Hnking machine. C. E. A very . . . . . . . . . . . . .  639.648 
Saw guide. J. li.. Leaf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:19.411 
Saw guide. band. F. J. Perkins. . . . . . . . . . . . . . . . . . . . . .  639,280 
Saw horse. O. Barnett . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  6.1\J.501 
Saw tool. E. L. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.285 
Saw tooth shaping apparatus. F. W. Walquist 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  639.472 
Saws, machine for sharpenin� gan�s of. C. Carr .. 639.358 
Sawing aJJparatus, ribbon or band, T. Kirschner .. 639,402 
Scale and value calculatin� and re�istermg mech· 

anism. weighing. }I\ IJ. Fuller . . . . . . . . . . . . . . . . . . . 6a9,s.jl 
Scoop or bucket. C. Ber�hoefer . . . . . . . . . . . . . . . . . . . .  6H9.656 
Screw cuttiull die. C. J. Harrin�ton . . . . . . . . . . . . . . . .  639,2i!2 
Scytbes or sickles, manufacturing, R. Commi-

cbau ... . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  . .  . .  6.'l9.665 
Sealing apparatus. jar. W. A. Lorenz . . . .  639.680 to 6.')9.&12 
Secondary battery. O. Behrend . . . . . . . . . . . . . . . . . . . .  6.'lll.652 
Sectional boiler. H. M.. Hoffman . . . . . . . . . . . . . . . . . . . .  6,··m.574 �eeder attachment. broadcast, L. A. Wright . . .  � .. 639,486, 
Separator. See Cream separator. Ore sepa'ra� 

tor. 

The "Wo lverine" Three Oyl inder Gas
oline Marine Engine.  

The only rever&in� and self startiDJj{ 
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no vibration. Absolutely safe 
Single, double. and trIple marine 
and stationary motors from '" to 3O H. P. ar Write for catalogue. 

WOLVERINE MOTOR WORKS, 
Grand Rapids, Mich. 

A�w. I'IBEI 
Manufactory Established 17tH. 

LEAD PENCILS, (]OLOltlOD PENCILS. I:!LATE 
PENCILS, WRITING SLATES. S'I'EEL PENS, GOLD 
PENS. INKS, PEN('IL CASES IN SlLVER ANn IN 
GOLD, STA'l'ION1!lRS' RUBBER GOODS. RULERS. 
COLORS AND ARTIS'I'S' MATERIALS. 
78 Reade Street, New York, 

Manufactory Established 1 ' 6 1 .  

�itta�s�').\l�� 
HOIST. It is 
safe. s i m p l e. 
strong. and built 
e s p eC ia l ly  for 
service far from 
factory. Write 
for cat. S. A. 
Witte Iron 

Works Co., 
1207 Walnut St .• 
Kansas City I 1\10. 
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Sewin� machine trimmin� attachment, looped 'rheir Ori�inand Development.-An im�ortant series of 
Sha�
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Shade fixture. window. Ii'. B. Moore . . . . . . . . . . . . . . . .  639.423 ings showing the construction of various forms of 
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Shears. See Hand shears. Pruning shears. eacb. For sale by Munn & Co. and aU newsdealers. 
SbiP. O. Akerberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.334 
Shoulder brace. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.446 
Sbuttle. self threading. E. H. Ryon " . . . . . . . . . . . . .  6.'l9.((1 
Singeing machine. R. Atherton . . . . . . . . . . . . . . . . . . . . .  639.493 
Slug or nail strips, apparatus for making. IL H. 

Bullum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.694 
Snap hook. G. H. Stewart .. . . . . . . . . . . . . . . . . . . . . . . . . . .  639.309 
Snulftablet. W. L. nudley . . . . . . . . . . . . . . . . . . . . . . . . . .  639.365 
Snutl' tablets. manufacturing. W. L. Dudley . . . . . .  6:19,3&1 
Sole. fiexible shoe. J. Beck . "  . . . . . . . . . . . . . . . . . . . . . . .  639.651 
Speculum. W. Scheerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l9.444 
Spinning or other textile machines. hoop for 

drop wires of. W. J. Morgan .. . . . . . . . . . . . . . . . . . . .  6.'39.2 • ..1 
Sprinkler. J. B. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.289 
Stacker, pneumatic straw. J. K. Sharpe. Jr . . . . . . . .  631),448 
Stakinll macbine, Vau�hn & Perkins .. . . . . . . . . . . . . .  6.'i9,:U9 
Steam boiler. W. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  639.530 
Steam enj!ine, H. A. Zinn ... . . . . . . . . . . . . . . . . . . . . . . . . .  639.614 
Steamer and boiler. combined. R. W. Welty . . . . . .  639.474 
Steamer and boiler. cuHnary. E. E. Ward .• . . . . . . . .  639,473 
Stencils. apparatus for reproducing by. W. 

Smith . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.623 
Stopper. See Bottle stopper. 
Stove. V. Spiqdler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6;19.624 
Strainer, vessel. J. Buckley .. . . . . . . • . . . . . . . . . . . . . . . . .  6.'lli.208 
Strap cuttinJZ machine, C. \V. Newton . . . . . . . . . . . . .  639,272 
SWln�. if. L. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63�,b63 
Switch. See Derailin� switch. Electrical snap 

switch. Railway switch. 
SyrinlZe nozzle. F. Hurlbut . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.576 
'rag. shipper's. J. E. Hewett. . . . . . . . . . . . . . . . . . . . . . . .  639,2:16 
'I'ap. beer. R. E. Kabisch .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.582 
'J.1elephone. automatic. E .. E. Ries . . . . . . . . . . . . . . . . . . .  639.291 
Telepbone switchboards, drop restoring device 

for. F. B. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.,9 .. >27 
Telephone transfer board. F. B. Cook .... . . . . . . . . . .  639.528 
'l'elpphonic systems, apparatus for. Ii'. B. Cook . . .  6.19,526 
'I'hill coupJin",. W. A. Lapp .. . . . . . . . . . . . . . . . . . . . . . . . .  63�.25a 
Thill coupling. G. B. Lutz . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.415 
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'rile structure and tiles therefor. )j'. L. O. Wads-
wortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  639.637 

Tire. cushioned pneumatic vehicle. E. Kern p-
shall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.39'J. 6.'l!lAOO 

'rire shrinker. '1'. R. Pan�le ..... . . . . . . . . . . . .  , . . . . . . . . .  6H9,277 

Tbis Ideal Gentleman's Launch. elegantly finished, 
simple, seaworthy. safe. reliable. Seats H. Speed 6 
rones. Guaranteed for one year. Price 1200.00. Order 
now, avoid Spring rush. Send 10 cents for handsome 
76-page cataloJ,!ue of Steam and Sail Yachts, Launches. 
�';\"dlv.r"1li§tn?o .. \!�
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'rire valve inserter, A. Whisler . . . . . . . . . . . . . . . . . . . . .  639,4ifi 
'rire valve support and air pump, E. Gabel . . . . . . . .  639,552 - -�-�-.� -� ��-.��-- � -��--� 
'l'Ob,\'6'�r.,rn�;�. lgg��tgn .. ��.t.
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'l'ransplanter. H. C. Benton . . . . . . . . . . . . . . . . . . . . . . . . .  639,651 G. T. EAMES COMPANY, _�c�. 
Trap. See Animal trap. Over11ow trap. 250 Asylum Ave., Kalamazoo, Mich . 
Trap. O. F. Baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.3.'l9 
Trap. J. D. Olinller ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.ti06 
'!'rap hook. W. Gabrielson . . . . . . . . . . . .. . . . . . . . . . . . . . .  639,553 
Tree lifting and transporting device. D. F. Pre-

vost. . . .  . . .  . . . .  . . . . .  . . . .  . . .  . . . . . . . .  . .  . . . .  . . . . .  . . . .  . .  6.19.2!l6 
Trousers clasp. A. B. Herald . . . . . . . . . . . . . . . . . . . . . . . .  fi3H.508 
'rruck and carrier. combined. E. A. Barnes ... . . . . .  6.'i9.a38 
'1'rucK. car. K G. Nicewaner . . . . . . . . . . . . . . . . .  &9.273, f);�9.2i 4 
'rruck, double, Wilkinson & Gee ... . . . . . . . . . . . . . . . . .  6:{9.639 
Truck, house moving . •  J. E. Tandy . . . . . . . . . . . . . . . . .  639.4til 
'rruck. maximum traction, S. E. Clarkson . . . . . . . . .  639.3til 
Tubes. apparatus for manufacturing steel or 

other metal. Sharp & Billing . . . . . . . . . . . .  , . .  , . . . .  6H9.2!19 
TIU!'. hame, A. Grisso . . . . . . . . .  "" . . . . . . . . . . . .  6.39,229. fi.19.230 
Turbine. steam. C. A. Parsuns . . . . . . . . . . . . . . . . . . . . . .  6HH,tiOR 
Type for Arabic characters. Guest & RIchmond .. 639.379 
'.rype settin,;r apparatus. Jobnson &. Low . . . 639,244. 6.19,245 
Typewriting machine, J�. S. Burridge . . . . . . . . . . . . .  639.600 
Typewrlting machine. C H. Shepard . . . . . . . . . . . . . .  6.'1!l.;JOO 
Umbrella. bicycle. G. Valiant . . . . . . . . . . . . . . . . . . . . . . .  6.19.6:14 
Umbrella, folding. Grove & Stover . . . . . . . . . . . . . . . . . 63H.5,1fi 
Unloader. W. G. Jibben .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'Il.o\lt1 
Upholsterin� apparatus. E. F. Braisher ... . . . . . . . . .  ti:1H,512 
Valve. J. A. Dyblie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  1>19.h";3 
Valve action, pneumatic, J. Wieser . . . . . . . . . . . . . . . .  6.19.477 
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Valve, steam or other fluid actuated, J. B. 
Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.288 

Valve, straightway, E. H. Lunken ... . . . . . . . . . . . . . . .  639,258 
(Cvntintud an page 431) 

•. "THE WIZARD'S TABLET" 
, • , These tablets make the only writing 

fluid that cannot be removed with acids. 
flows freely. btkes copy. cheap. perma� 

, nent (not aniline), send tOc. for seven 
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REVERSING STEAM TURBIN E.-PAR· 
80n's recently perfected turbine for boats. lllu�trations 
sbowing details. Contained in SCIENTU'IC AMERICAN 
8UPPLElll£NT, No. 1 1  �8 • .price 10 cents, by mail. froUl 
this office. and from all newsdealers. 

© 1899 SCIENTIFIC AMERICAN, INC. 

DECEMBER 30, 1 899. 

can. get 
A Technical 

Education 
BY MAIL. '" We have prepared successful MeehanleBI 

°irt::fl:r
es���� DE:uf::::�nA�ht tee"", Surveyor8, cf eDl.dB, ()orrel" pondenh, Steno&,rapher8 and Bookkeeper8. Write lor circular. Mention 

the proresdon you wish to enter. 
The Intp,mat1oaal Correapondenefl 8e1t.ool., Box 942 Scranton, Pa. 

ACETYLENE APPARATUS 
Acetylenenumberof the SCJENTIFIC AMERICA " SUP� 
PLKlUKNT. describin�. with full illustrations. the most 
�����;;:�r�� o:c��:n ��
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The �as 88 made for and used by the microscopist and 
student; its use in the magic lantern. 'l'he new French 
table lamp making its own acetyJene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 101i'. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject We refer you to p�e 21 
of our new 1897 Supplement CataJogue, sent free to any 
address. MUNN & Co .• 361 Broadway New York. 

This hea.ts Wind, Steam, or Horse Power. 
We oJfer the WEBS'l'EU 2M adual horse power 

GAS E N G I N E  
for t150. Ipss 10 lI6r cent discount for cash. Built 
on interchangeable plan. Built of beat material . 
Made in lots of WI) therefore we can make the pri(';�. 
Boxed for shipment. weight SOO Ibs. Made lor Gas 
or Gasoline. AlBo Horizontal Engines, 4. to 3u h. p. 

WEBSTER MFG. CO .. 
1 0 ' 4  West l�th St •• Chicago. 

�::tt��DB[�����s:3SB�a�7 �trG���i:d Yc�� i�Z: 
So. Peter and Lafayette 8ts" New OrleanB, La. 
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pliers and pluggers. together wit� rubber band �JlJZlng 
and tbe use of puncture banUs. 9 illustratif1ns. Con. 
tained in SUPPLEMENT 1 l O'.l. Price 10 cents. For sale by Munn & Co. and all newsdealers. 

CUFFS �::mLD 
with the Improved Wash

burne Patent Cuff Hold-

���i::i
u
f��

d 
��l���i

n ��U 

. . . ij'" ers can be placed just where 
you want them; will never 
slip but may be instantly re
leased. Drawers Supporters, 

trousers. lly mail. 2Oc. the 
� pair. or Catalogue showing � 

these and other novelties. free. 
American Ring Co .. Box P. Waterbury, Conn. 

£alcium £arbidt 
F O R  E X P O R T. 

E. A. N E RES H E I M E R ,  
35 Nassau St. , New York City. 
FIREPROOFING TESTS OF FULL SIZE 
Columns and Girders. A detailed study of a disastrous 
fire in a supposedly fireproof building, together With 
diagrams and figurp..8 showing a plant for testing struc
tural ironwork. 9 illm�trations. Contained in SUPPLE .. 
MENT 1 0 " ' .  Price 10 cents. For sale by MUDn & Co. 
and al1 newsdealers. 

The Pipe of the Century. 
... THE ... " MALLINOKRODT" PATENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE, IS THE O NLY PIPE FIT FOR A 

G E NTLEMAN TO S MOKE. 

Bowls of the Best French Brier, exceedln,,1y 
neat and graceful in appearance, and cost no more than 
an ordinary pipe. There are no filthy stems to clean. 
and by a simple and etrective construetion. the poison
ous nicotine juitJes are thoroughly absorbed before 
reaching tbe mouth, and a cool. clean and healthy 

�:���y�
b
1f:�llM,WJ��idliOOOlal���ded if not satl8-

Hend for Illustrated Circular H 8. A." and prices. 
THE HARVEY &. WATTS CO. , 

27 5 Canal Street, N. Y. Station E, Philadelphia. 

Mechanical Movements, 
Powers, Devices, and Appliances. 

By GARDNER D. HISCOX, M E, Author of " Gas, Gas
Oline. and Oil Engines." 

A Dictionary or Mechanical l\lovements, Powers. De. 
vices. and Appliances, embracing an il1u&trated descrip
tion of the �reatest variety of mecbanical movements 
lind devices in any language. A new work on illustrated 
mechanics, mechanical movements. devi.1es and appli
ances, covering near1y the wh01e range of the practical 
and inventive field. for the use of Machinists, Mechan
ics. Inventors. En!rinecrs. Draughtsmen. Students. and 
all others interested in any way in tbe devising and 
operation of mechm:.ical works of any kind. 

Large Svo. 400 Pages. 1,649 Illustrations. Price $3. 

ar A fun tabl" of contents ,d!! be sent free lIpon 
applicatialt to 

MUNN tit CO., Publishers, 
361 Broadway, New York. 



DECl!MBl!R 30, 1299. 
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EXPERIMENTAL SCIENCE. 
By GEORGE M .  HOPKI:\'S. 

'('HIS is a book full of 
interest · and value lor 
Teachers, S t udents, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. j bis �plendid 
work gives young and 
old 8f ,mething- worthy 
of thougbt. It has in
N uenced thous JIlds of 
men in the choice of a 
career. It will give any
one, young or old, in
formation lbat will en
able him to compre
hend the great im
provements uf the day. 
It furnishes �ugges
tiOllS for honn; of in
structive recreation. 

20th edition. Revised and enlar/Ied. 914 pa.e.es. 820 
inus Elegautly bound in cloth. Price, by mail, PORt
paid, $4.00 ; Half Morocco. $1>.00. 

� 

Liquid Air and the 
Liquefaction of Gases. 

This book contains the full tbeory of the subject. It 
gives the entire history of the Liquefaction of Gases 
from the eariiest time to the present, alid contains an 
illustrated description of all the experiments that have 
excited the wonder of audiences a1l over the country. 
It is a logical explanation and appJication of the princi
ples of liquefaction, a history of the t.beory, discovery 
and manufactur' of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. StartlinlZ developments illustrated by 
actual experiments. It is not only a work of sC'ientific 
interest and authority, but is intended for the general 
reader, being written in a popular style-easily under
stood by everyone. 

By Prof. T. O'CONOR SLOANE. 365 Pages. With 
many Illustrations. Price $2.1>0. 

� 
A Complete Electrical Library. 

By PROF. T. O'eONOR SLOANK 
A n inexpensive library 

of the best hooks on 
�Iectricity. Put up in a 
n ea t  f o l d i n g  box, as 
shown in cut. �'or the 
student. the amateur. the 
workshop, the elp-ctrical 
e ng i  n e e  r ,  schools and 
colleges. Comprising five 
books, as follows : 
ArithmetIc of ]i;iectricity 

138 pa!<es, . . . $1.00 
El���� '�'O! ��ki.ng,l� 
How to Become a Snc-

:�S:s�
1 
.
Elec:r�Ci�)Vt� 

Standard Electrical Dic
tionary, 6�2 pages. $3.01 

E�i����it: �i�P!i�edtl� Five vul1tme., 1,SOU page.-. 
and uvcr 4.00 UlustTatiom. 

.A tlaluable and tndispensable addition to every library. 
Our Great Special Offer.-We will send prepaid 

the above five volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat fol(lin� b" d 
'FrSt��wr:Jn$a���u���
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price of the five volumes is $7,00. 

� 
T H E  S C I E N T I F I C  A M E R I C A N  

Cyclopedia of Receipts, 
Notes and Queries. 

Editedby ALBERT A. HOPKINS. 
12,500 Recei pts. 70B PaJ!es. 

rl'his s p l e n d i d  
work contains a 
c a r e f u l  compila
tion of the most 
11 s e fu l  Recpipts 
and Replies �Iven 
in the Notes and 
Queries of corre
spondenst 1U! pub
lisbed in tile SCI
ENTIFIC A,MEHI
CAN during the 
past fifty yearSj 
t o g e t h e r  with 
man,. v a luab l e  
and Important ad 
ditions. 0 'V e r 12.000 selected Receipt!'!, arp. ..here 
collected j nearly 
every branch of 
the useful arts be
in� represented, 
It is by far tbe 
most comprehen
sive volume ofth.e 
kind ever placed. 
before tbe public. 

Price $:i in cloth ; 
rocco ; postpaid. 

$6 in sheep; $6.:i0 in half mo-

� 

Gas, Gasoline, and 
Oil Vapor Engines. 

The O n ly Ameril:an Book on the Subject. 

A book desil!'ned for tbe 
R"eneral information of ev
eryone interested in this new 
and popular motive power 
and its adaptation to tbe in
creasing demandfora cheap 
and easily mana�ed motor 
requirin� no licensed enlZi
neer. The book treats of 
tbe theol'y and vractice of 
Gas, Gasoline, and Od En
gines, as designed and man
u f a c t u r ed  in the United 
States. It alpo c o n t a i n s  
chapters on Horseless. Ve
Ilicles, Electric Llgbting, 
Marine Propulsion. etc. 
By GARDNER D. HISCOX, M.K 

In�s. Large Octavo, 365 Pages . . 
or Full descrip tive circulars of above books will be mauro free upon applicat,ion. 

M U N N  " CO. , Publishers, 
361 BROADWAY. NEW YORK. 

ValTe. tank, Dempster '" Rinehart. . . . . . . . . . . . . . . . .  IIiIII.ZIl! 
�:t:?�I!:"�:�m�bJ/�t:&'L:H:'Dyer:: :::::::: : ':::m 
Velocipede bearlllg. E. G. Latta . .  , . . . . .  , . . . . . . . . . 6.19.410 
Velocipede. cable. J. W. Hutchinson, . . . . .  , ' ,  . . .  , 639.240 
V iuJin key. C, J. Beauvais . . . , , , , ,  . . . . . . . . . . . . . . . . .  6a�.341 
Voting machine, C. Simon .. , . . . . . . . . . . . . . . . . . . . . .  , . .  639.:m 
Votmg machine. G. Wilson .. . . .  , . e  . . . . . . . . . . . . . . . . .  , 639.328 
Waist. C. Hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.381 
Wardrobe, t:. �]. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti39,�68 
Washing and cleaninll device. Wbalen & War-

ner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.475 
Watch roller pin fastening, ]�. J. Haverly . . . . . . , . .  t>.'-m.6H8 
Water closet. J. B. Rhodes . .  , . ,  . .  , . " , . , . " ,  . . . . .  , . tlW.200 
\Vater elevator. compressed air. 'V. H. Shutfner .. 63!J,622 
,Vater heater. instantaneous. G. 'ViiSOIl . , . , . , . ,  . .  63.Q.478 
"Cater heater. t 11 bular gus. J. Ml1lld,er . . .  , .. " , . "  . .  6.'19.417 
Water motor. superheated. Hulin & Leblanc . . . . .  6im.aU4 
Water sterilizinll apparatus. L. ,\laiche, . . . . .  , . . . .  6;{n.5!� 
Water tube boiler. H. BJesRiliger. , . . . . .  6.'f.Uj07 
Wave power I1H"tor. D. K. Bryson , . ,  . . . . .  " , ; . . . . . .  6:19.3/":12 
Weavin� double faced tabrics. J. CaldwelL . " , . , .  6.'ru.b18 
Weed pullel·. H. Hussell.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:19.618 
\Vell operat ing- apparatus, J. A. & A. V. �lcA II is-

ter . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  6;;9.601 
'''heel. See Engine wheel. 
Wbeel, J. W. I£i.enhuth . . . . . . . . . . . . . . . . . . . . . . . . . . . . &39.543 
Whiffletree couplill�. G. }� Fariss" " ,  . . . . . . . . . . . .  ti:�:l.555 
WhitHetree COll �,lill/l. G. 8. Thompson. ' t).19.462 
\"indlass. C. A. �\-lorrison. " " . , . , . ,  . .  , . .  , . . . . . .  , . .  " ti3R596 
\Vmdmill and pump couplillg. F. A. Bagley . .  , . . . 6.'19,494 
Window frame. A. N . .\lcBelln. , . "  . . . . , . .  , . ,  . . .  " .  mm.2fiB 
Window operating. mechanism. J. P. Yawn, . . .  , . ,  t);19,329 
Wine, mallufacturmg. K Keller. , . . . . . . . . .  , . . . . . .  , 6:�9.:i98 
\V rre drawing machine block. J. l\L Chatfielrt, . . .  6.19,t)6(. 
Wire fabric machines. feed mechanism for. C. 

M. Lam b . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19.409 
Wire stretcher. M. }�. Davis . . . .  " ,  . . . . . .  , , ,  . . . . . . . .  , 6.1fI.217 
Work box. E. Rentun . " "  . .  , ........ . .  , ........... , ti:.�9.65a 
Wrencb. J. H. �·Iamgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �:l9.;J69 
Wrench. fl'. C. Jaeger. " , . . . . .  , . ,  . . .  , . . . . . . .  , ' ,  . . . . . .  639.243 
Wrench. M. "' illiams " . . . .  " " " . . . . . . .  , . . . . " , , . .  t�9,640 
Zinc from refl'actory zinc bearing ores. recover-

ing. J. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,579 

DESIGNS. 
Armature m()nntin�, electric, .1. H. Mason. . . . . . . .  32.004 
Box blank, berry. E. L. Walker . . . . . . . . . . . . . . . . . . . . . .  31.99H 
Box lid bolder. A. W. Grelle . . . . . " " ,  . . . . . . .  , , ,  . . . .  ::;UIH9 
Box. turned wooden. 'V. C. F:ste!lo .. . . . .  , . . . .  , . ,  . . . . .  , 3U l97 
Brush bolder, J. A. Keane . . . . . . . . . . . . . . . . . . . . . . . . . . .  :12.012 
Chair. window. F. 11, Dickson . . . . . . .  " . . . . . . . . . . . . . . .  32.011 
Cuspidor. fountain. H. E. ""�eber... . . . .  . . . . . . . .  " :i2.005 
Garment supporter loop. G. E. Adams , . . . . . . . . .  , . .  , :Jl.H!l4 
Hook. '1'. A lker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3I.!J!l.j 
Horses. foot li!"uard for interfering. W. J. Mc-

Curdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.01. 
Hydrocarbon burner, H. Merke1. . . . . . . . . . . . . . . . . . .  :12

'
(lr,2 

Ice plow cutttn� point. G. A. Birch . . . . . . . .  " . " ,  . .  , .  32.fI16 
J�amp body, W. 8. Crevelin�" . . . .  , "  . . .  " ' " '  . . . .  , . . . .  3"2.CX;} 
Lamp body. D. S. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  "2.rm 
J�amp socket. tncandescent. R. Meyer . . . .  " .  . .  . .  :i2.ooa 
Mail bag staple. A. E. Wag�oner . . . . . . , . . . . . . . . . .  , . .  32,016 
Paper. wall, H. Wearne . . . . . . . . . . . . . . . . . . . . . 32,023, ;;2.f;�. 
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Range or cooking stove, G. E. Wilbur . . . . . . . . . . . . . . .  32.010 
Ran�e or cookinf! stove base. G. E. Wilbur . . . . . . . . .  3"l.ons 
Scale frame. O. O. Ozias . . . , . . . .  , . ,  . .  , . . . . . . . .  " . . . . .  , 32.007 
Scale support. O. O. Ozias , . . . . . . . . . .  " "  . . . . . . . . . . . .  :i2.0Cl6 
Screw driver handle, C. Juckson . .  , . . .  " . . . . . .  , . . . . . 32 .. 01:1' 
Sl'oons. etc., handle for. W .  C. Codman . . . . . . . . . . .  31,99:l 
Stove or ran�e back. G. E. W ilbur . . . . . . . . . . . . . . . . . . .  32.00\1 
Trough. fpeding-. .  Jess .& Christensen . . . . . . . . . . . . . . . .  (t,!.018 
'l'ube expander, V. E. Humbarger . . . . . . . . . . . . . . . . . . .  32,014 

TRADE MARKS. 
Baking powder. Southern Soda Works Company " 33,907 
Cameras, panoramic. Multiscope and �'i1m Com· 

pany. . . .  . .  . .  . . . . . .  . .  . .  . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . .  33,90( 
Cement. Portland. Francis & Company . . . . . . . .  , . . . . 33.922 
Chocolates. certain named .. R. Lindt. F'lls . . . . . " . . •  33,910 
Cocoa, powdered or breakfast. Walter Baker & 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.911 
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e
�;·e!kra���e��s����:nCr;;s·bY·. 'c'oiri; 33,001 

pally. .  . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  33,908, 33.00.1 

�l�\��o�"c "�;rJb�����1i ' cure: oo'1'�hli�� ' ilai� 33,00) 

Grower Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.915 
Hardware. certain named. Gray & Dudley Hard-
T'inrr:��t������

y
�··ar",

'
eif.: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

I ,ubricatin/l compounds, A. Cook'� SOIlS . , . . . . . . . . . .  33.919 
Medicines for intern",] . and external application. 

Manila Dru� Company . . . . . . . . . . . . . .  , . . . . .  " "  . .  , 33.916 
Paint. coach and carria�e. Mound City Paint and 

Color Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,!r2l 
Perfumes and soups. L. T. Piver & Cie .. " " " , . " " 33,9U 
PoJisbin� compounds. certain named. National 

Polish Manufacturmg Company . . .  , . "  . . .  , . . . . . .  33,920 
Pottery. certain named. Grueby Ifaience Com-
Phfr�tice'uiicai' and ' d'te'teticai' j:;reparati;,i1: 1"ar'- 33,

905 
benfabriken of I£lberfeld Company .. . . . . . . . . . . . .  3.1.9J:l 

Rope dressing. H. Cbannon Company . . . . . . . . . . . . .  , H.'1.!f.?:i 
Salves, J. W. Goslin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  aa,�18 
Silverware, certain named. Gorham Manufactur-

ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.,,002, ilil.�12 
SUlZ"ar and sirup. maple. A. A. Low . . . . .  " . . . . . . . . . .  , aa.!H2 

LABELS. 

•• Arboreal Natural White Cherrie�." for canned 
g-oods. Unit.ed States Printin2" Company . . . . . . .  , .  7,244-

•• Ba8ket Natural Strawberries." for canned �oods. 
United States Priuting- Company .. . . . . . .  , . .  , . " " 7,248 

.. Checker Board Natural Hed Raspberries." for 
canned Roods. United States Printing Com· 
pany .. . . . .  e . e e . ,  . . . . . . . . . . . . . .  , • • • •  , • • • • • • • • •  " . , , ,  • • •  7,2bO 

" Golden Hollv Leaf Natural While Cherries." for 
canned goods, United States Prilltin� Com-
pany ... . . . . . . . . . . . . . . . . . . . . . .  , . . .  ,

'
, . . . . . .  , " , . . .  , . . . .  7,24ti .. Golden Maiden Hair Natural Red Haspberries." 

for canned �oods. United States Printing Com-
u G�rdlri" MOire ' Anti'qu''; 'Natural' ·Stj.·aw·berr

'
ies:,; 

7,252 

for canned goods. United States Printing Com-
pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,241 

.. Golden Moire Antique Natural Whole Apricots." 
for canned �oods. Umted States Printin� Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,211 

.. Golden Square Natural \Vhite Cherries," for 
canned �oods. United States Printing" Com-
pany .. . . . . . . . . . . . . . . . . . . . . .  , . , '  . .  " .  , . . . . . . . . .  , . . . . .  7.245 

.. Hi�h Life." for a tonic. J. S. Jolly . . . . . . . . . . . . . . . . .  7.239 
.. imperial Sour Mash Whisky."for whisky. Dieter 

& Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.240 
" Klondike Ko1f Kure." for a medicine, A. S. Lewis 7.238 
., Lattice Natural Strawberries." for canned goods. 

United States Printin� Company . . . . . . . . . . . . . . . . .  7.249 
.. Natural Select Lima Beans." for canned �oods. 

UllIted States Printing Company . . . . . . . . . . . . . . . . .  7,25a " Natural SUJlar Corn." for canned goods. United 
h R��aU:ia:�

n
�t�Fr (;:�rrg�?R'ed' ·R·:is j;berrie·s:;i for 

7,254 

canned goods, United States Print ing COIll-
pallY .. . , . .  , . . . .  , " . . .  , . . .  , . . .  , , . .  " "  . . . . . .  , , . . . .  , . . .  7,251 

.. Red. Maiden Hair Natural Whole Apricots," for 
canned g-oods. United States Printing Corn-

u S�I�
l
�n':'; 'for' cilnned' goods'. ' U ni'ted' stai es' Print: 7,243 

ing Company . . . . . . . . . .  , , ,  . .  , ,  . . . . . . . .  , , '  " .. 7.258 to 7,260 
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goods. United States PriIiting Company . . . . . . . . .  7.242 
U Ye Colonial Papers," for writing paper, Edward 

Malley Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,237 

PRINTS. 
" Rlgby." for cbmrs. D. E. Holland . . . . . . . . . . . . . . . . . . . .  189 
u 1'he Heal Carbon Battery." for carbon batteries, 

National Carbon Company . . . . . . . . . . . . . . . . . . . . . . . . . .  190 
" You Can Trust Your Neck on a Miller Ladder," 

for ladders, Miller Ladder Company . . . . . . . . . . . . . . .  Ull 

A printed OOpy of the specification and drawin!< of 
any patent in the fore�!Oing list. or any patent in print 
i!Hmed since 1863. will be furnlshed. from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 361 
Broadway, New York. SpeCial rates will be given where 
a lar�e number of copIes arA desired at one time. 

v���r:1��'!lva��nt\:'e rr:::�':,�fo� =�eg, �b:�'i,�� 
lroing Ii.t, provided tbey are simple, .. t .. COlt of t40 each. 
If complicated tb .. cost will be a little more. For foil 
instructions addres8 Monn '" eo., 361 Broadw .. ,., New York. Other toreqrn patenta mar &110 lHI obtII\JI� 

by covering Furnace and 
Heater Pipes with 

A M BLER ASBESTOS 
AIR C E LL COVERING 

Estimates and samples can 
be had for the asking. 

The New Light 
Brighter than Electricity. 

ACETYLEN E GAS 
Student's Lamp. 

This reading outfit is in succes�ful opera
tion �.all over tbe world. and is hi�hly en
dorsed. by Professor�, Lawyers, Doctol s, 
Professional Men and Students. 

It co�tl!J � cent per hour to operate 
and it emits Rs mach light as three 
electric lamps. 

It is perfectly safe and anyone can ope� 
rate it. No experience required. Burns J4l:L�. 
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this handsomely finished. outfit. wb.ich in
Cludes lamp and generator complete. upon 
the receipt of 

P R I C E ,.  $ 5 . 00 
IT Sent.! for circular. 

ELECTRO GAS LIGHTING CO., 
Largest Acetylene Gas Factors in America. 

Address all letters : 
G. L HOGAN, Manager, 

288, Broadway; New York, U. S. A. 
. . . � . 

Draught,smen wanted on Mill Macbinery and Machine Tools. Apply. Bethlehem Steel Co., South Bethlehem, Pa 

W ANTE· D Box Nailer to drive at least el"ht 
. No. 14: larlle head wire nails, � in. or lon,:rer. Address Palmetto Fibre Co., Frederick; Md. 

WANTED-Sales A.:ency or State Rights of reliable salable patented articlesj money advanced i Rank refer
ences ; write, Brickell & Co., 80 Wall Street. New York. 

Ambler Asbestos Air Cell Co., TU R 8 1  N ES rr Sendfor Circular "M." 
23 Dey Street, New York. JAS. L E FF E L  & C O, !o!1,riI1Kfield. OhIO, U. S. A.. 

Best Rull·ng Machl·nes I CE llIACHINES\ CorIis!, Engines .... Brewers' 
, and Bottlers Macbmery. THE VILTER 

Hand and Power, with or without the I _ .
. 

_ 
.. 

��!'-'G. CO .• b'99 Clinton Street� Milwaukee, Wis. 
BURROWS IDEAL AUTOMATIC STRIKER 

and LAPPER, D 'A MO U R  & LlTTLEDALE MACH INE CO. 1 3 0  W O RT H ST . .  N E. W Y O RK .. 
IDEAL BEAM STANDARDS lUachinery, Tools. Patterns, Models. 

IDEAL I N K  FOUNTAINS, 

M
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S &EX P E R I M E N TA L  W O R K .  

and I DEAL CRANK, apply to Inventions developed. Special Machinery. 
E. J. PIPER. Manufacturer. Springfield, Mass. E. V. Baillard, 106 Liberty St • •  New YOI'I<. 

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

Anyone sending a sketch and description may 
quickly ascertain our opinion free whethel' an 
invention IS probably p,ltentable. Communica· tions strictly confiden tial. Ilannhook on Patents 
sent free. Oldest agency for seetHing ,.mleIl18. 

Patents taken through �IUllh &, Co. receive 
special notice. wit.hout charge. in the . . 

Sti�ntifit Jlm�ritan. 
A hallliRornely illustrated weekly. J�argest cir
culatlO.1l of any Flcientitlc journal. Terms. $3 a 
year : 10ur montbs. $1. Sold by all newsdealers . 

MUNN & CO.3S I Broadway, New York 
Br""cb Office. b'25 �' St. Wasbin!<toll. D. C. 

The 
WOOD 

incubator on a 
s m a  I I  s e a  I e. 
Fifty e g g  c a
pacity. Heat, mol8ture and ventilation 
automatically and perfectly controlled. 

Price only 87. 
Send for the Wooden Hen noo] q 

mailed free, togetherwitha book about the 
EXCELSIOR INCUBATOR, to tho8e who 
name this paper. . OEO . H. ST AHL, IlIinol •• 

POULTRY �Ac�:i�p��
ust

�:��1' 2!g�f��4 
trial, 10 cents. Sample Free. 14-page practical 
poultry book free to Yearly subscribers. Book 

. 
alone, 10 cts. Cataloque of poultry books free. . �OULTRY ADVOCATE, Syracuse, N.  Y. �_ : 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Des.cription of a small elec
tric motor devised and constructed with a view to aSi'list
lng amateurs to make a motor which mi�ht be driven 
with advantage by a current derivedfromn rlflttery, and 
which would hav� sufficient power to operate a foot 
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JeAN SUPPLEMENT, No. 641 . P,ice 10 cents. To be 
bad at this office and from all newsdp.alers. 

i��i::CI�: lTYP£ WHEEL8. MODELS &.. EX PERIMENTAL WDRK.6MAU.MACt11NERY _�'lEl.T'E& 8r: E.TC. "EW ':O aTErtClL WORKs 100 NAaaAU S! N.", 

FOR STEREOPTICONS AND SLIDES 
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U N ITED STATES PATENT g� ��'i.'fe� 
I 
ty applia.nce for high speed steam engines. Established 
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h
fI�c.�

i
XWg-!·77f��� Vo���

d to 

D .  L . H O LDEN 
1 3 3 6  BEACH St.  PH ILADELP HIA PA 

RSEGEALED ICE MACH INES S [ l  FIRST PA E 5(!EN11rl( AMERICAN SEPT 2 l J 9 �  
l'AL1UER Stationary 

and liarine Gasoline En-
���s

o�
ndE������,

es,���� 
in�n���eg. 

for catalog. 
PALMER BRO!'!., MIANUS, CONN. 

M E R ITO RIOUS INVENT IONS 
IInanced 0 r patents sold outright. Capital furnlsbed 
for Jlood enterprises at 5 per cent. Stock companies 
formed. and influential directors procured. Stocks aud 
bonds sold. We transact all businpss on commIssion 
strictly. No advance fees. PETER WHITNEY, 100 
Broadway, :-Jew York. 

----------------------

S3 '"  D S Sendus your&Ol_ a ay ure .ndwewill,howy •• 
howtomakel3 ada, 
absolutely sure; we 

f.!l"t"nish the work and teach you free; you work ill 
the locality where you live. Send us your address and we wiD 
explain the business fully; remember we guarantee a clear pro-
fit of t3 �oJ' every day's \York, absolutely sure, write at once. 

SOUL JlANUFA�TURING CO •• Bolt • 1_ DETROIT. lllen. 

3 1  0 First Premiums 
Awarded to the PRAIRIE STATE INCUBATOR .. Guaranteed to operate 
in any climate. Dend for catalogue. 

P1UIIlIK ST.4TB_INt:UIl.lTOR co. Homer t:1tl,Pa. 

Gentleman of commercial experience in foreign coun ... 
tries speaki ng correctly Spanish,  French. German and 
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., Energy," care SCipntidc American. New York. 

METHODS AND INSTRUMENTS USED 
in Astronomy.-An illustrated description of the teJe
scopes in the Lick and Paris Observatories 6 iJ(ustra
tions. SCIENTIFIC AM ERICAN SUPPLEMENT 1 I -..!O. 
Price lO ceuts. Forsal eby Munn & Co. and all news
dealers. Send for new 1897 catalogue. �. � A��!��e���l f����a�!.S. 
. . . A new burner for STEREOPTICONS. Highest C. P. possihle. 

State Line Talc Co., Chattanooga, Tenn. 
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tire front of a building in two minutes. The best thing 
ever in vented. Price $5,OOJ j $1 OOJ cash; balance favor
able terms. Chas. P. Bennett, Colorado Springs, Colo. 

F S I Steam Engine built by the Watts 
or a e Campbell Company, of Newark. 

N. J. EnJ;dne con'::!lists of two hori
zontal condensing Corliss en,rmes 

coupled to one shaft, with vertical air pump driven from 
crank pin. Tbe cylinders a.re 28 in. bore, 00 in. stroke. 
Belt wheel i. 26 ft. dla. by 114 in. face. Gross wel!!ht is about 2"..!5,OCMJ lbs. Can be seen in operation now; 
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FOR SALE-One :lO horse power horizontal, tnbular 
boner with pumps, Inspirator, heaters. etc., and one 
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Gj Brass Band l 
I.8tp1UIleDta. D ...... ., Uall'o ..... & !!uppll_ Write for oaW.,.. 64/i . m ... tratlO1lL F REEl It .1_ Mu. lie IUld lutna"'loJU tor lIow __ 

LYON . HEALY, . " A� ... WICl.t.ect. 
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