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RECENTLY PATENTED INVENTIONS. 

Agrlcu1tural IlDplelDents. 

SUGAR-CANE CARRlER.-JosE ELIGIO TALLET, 
Matanzas, Cuba. Tbis improvement In devices for 
handling and dumping sngar-cane comprises a series of 
slings or cables adapted to pass beneatb the cane. 'One 
end of eacb sling is detachably secured to a supporting. 
frame, tbe other end permanently fastened. A tripping 
device is connected with tbe detachable connections and 
is operated by a member when the frame is lowered. 
Only one end of the slings is released; and when tbe 
frame is hoisted and removed. the slings are automatic
ally drawn from beneath the cane. Thus the removal of 
the slings by hand is 0 bviatect. 

PLOW·CLEVIS.-WILLlAM G. LANDERS. Rebobotb, 
Ga. Tbe clevis has its end bar provided with a vertical 
slot to receive a thill-iron. At one .ide in rear of the 
end bar is a vertical keepcr-slot. A cross· bolt is passed 
through this keeper-slot, is connected with tbe opposite 
side of the clevis, and adapted to secure a link passed 
through the slot in the end-bar of the clevis. The im
provement does away with an extra lap·ring or connect
ing-bolt, thus shortening the distance between the plow. 
beam and singletree and causing the plow to run more 
steadily. 

HAND-PLANTER.-CHARLES NEWMAN, Springfleld, 
Mo. Tbe Imnd Reed-planter has a wedge. shaped point 
open on the rear side and normally closed by a spring 
jaw. Tbe point is connected wil'h a tube provided with 
a seed.hopper. An adjustable sprmg-foot is attached to 
the point and connected by rods with the spring-jaw. 
The operator walks in a straight line across tbe fleld, and 
alternately raises and lowers the planter at each step. The 
wedge-point thus enters the soil once at eacb step; and 
as the tube is inclined forward, the spring.foot is caused 
to open the point to discharge a due qnantity of seed. 

with the float. The device can be used lor any purpose 
for whicb power is desired. 

PAPER-COATING MACHINE.-WILLUX H. W.u.
DRON, New Brnnswick, N. J. The macbine is designed 
to be used either as an adjunct to a paper-making ma
chine arranged to coat paper uniformly on both sides. 
A delivery device is used consisting of a trough under 
which the paper passes and in which a roller is con
tained. An apron, in peripheral contact with the roller, 
extends outside tbe trough into close proximity to ,the 
upPer surface of the paper. The paper is pa8sed around 
a transverse roller in horizontal alinement with the de
livery device and is horizontally returned over the de
livery device. Tbe paper is passed underneath a secbnd 
delivery device, located immediately above the flrst. 

BASKET-STAPLING MACHINE.-JOHN C. TITUS, 
�orfolk, Va. Berry.baskets are formed by taking two 
pieces of veneer creased transversely to form the bottom 
and sides; and these two pieces are laid acrOl!s each 
other upon a square former wiTh tapered sides. A thin 
strip i� arranged on the inside and another on the outside 
clamp. the edges of tbe basket between them. The 
fastening of these strips to the et4:es of the basket is 
the work whicb the present macbine is intended to per
form. Tbe former heretofore has been turned by hand 
successively to present each one of its four sides to the 
staple..driving devices. Tbe invention provides auto· 
matic mechanism whereby tbe basket·former not only is 
presented to, the staple-driving device, but the basket 
and former are turned around 8!ltomatically to present 
each side. When the four sides are flnished, the work. 
ing mechanism of the machine is automatically stopped; 
and the driving-wheel rnn6 free while tbe attendlnt is 
fltting the parts of a new basket to the former. 

SEWING· MACHINE MECHANISM.-MuRNEY DEN
DURENT, Robinson, Kan. This invention simplifles and 
improves tbe feed and sbuttle actuating mechanisms so 
tbat they contain fewer parts, run more easily, are more 

ElectrIcal Apparatus. readily accessible, and are more quickly assembled and 
PYROXYLIN AUTOMATIC ELECTRIC FIRE. adjusted than heretofore. Tbe improved construction 

ALARM.-JEHANDE FROMENT, Notre Dame de Lourdes, also reduces the cost of manufacturp. renders the mao 
Manitoba, Canada. Fires in buildings usually begin in chine mOre durable, and Involves no complicated parts 
woodwork in contact with defective conductors. A to gather dmrt and lint. 
ch imney, for example, in crumbling away, exposes the 
underlying woodwork to tbe flames. The inventor winds 
a pyroxylin tbread around the cbimney (or other in· 
flammable part of a building) or between the floors at " 
rew inches from the cbimney. Pyroxylin (which burns 
several times more rapidly than gunpowder) ignites at 
the contact of the least spark, releases a spring, and 
sounds an electric-alarm. The pyroxylin, owing to its 
low thermostatic power. bnrns only at the actual fire. 
Tbe inventor has publicly tested his system both in 
New York aud Canada with very gratifying results. 

EngIneering IlDprovelDents. 

IGNITER FOR EXPLOSIVE·ENGINE8.-FRED J. 
MACEY, Ontonagon, Mich. It often happens that the 
flring-plns or contact-pointa of vertical explosive-en. 
gines become coated either with ,dirt or with oxid. so 
that the spark is not properly' producect. • To overcome 
this objection, the inventor mounts one flrlng-pin mova
bly with respect to the otber. A rod carries the movable 
pin and has a spiral groove. A movable snpport for tjle 
rod has a pin or projection engaging the spiral groove in 
the rod. The support can be moved so that the movable 
flring-pin will be turned upon its axis "fter contact with 
the other firing. pin. Tbe turning movement is sufficient 
to rub off any dirt or oxid on the ends of the pins, so 
that the spark is produced with absolute certainty when· 
ever the pins touch. 

RO'fARY BALANCED VALVE.-WILLIAM B. ORR 
and CHARLES K. BOOTH, Macon, Ga. Tbis rotary.bal
ance-valve comprises an incased steam-eheJrt provided 
with a valve·seat in which the valve turns. The valve 
has side part,. opening into the steam·cbest, an exbaust
port, and cylinder.ports. A top or cap is provided for 
tbe valve·seat. The valve wbich tnrns in the seat bas an 
exhaust.cavity. side cavities, and 8 top cavity. Trans· 
verse spring.pressed packing· plates in the valve are in 
contact with tbe under side of the cap and are arranged 
between the side and top cavities. A valve thus con
structed cannot leak. 

S L I D'E·V A L  V E .  - GEORGE W. CARPENTER and 
ROBERT WATSON, Nanaimo, British Columbia, Canada. 
The invention prOVIdes a simple slide-valve which
can be cheaply made and readily attached to any or· 
dinru-y cylinder, and which acts as an automatic drain for 
the cylinder to clear it of condensed steam. Tbe slide
valve used consists of oppositely· arranged, open-ended 
valve-eylinders fltTed in the cyllnder:covers. Hollow 
valve pistons slide in the cylinders and contain inlet and 
exhaust-ports arranged to register alternately witb ports 
in tbe cylinders. The pistons are formed with annular 
flanges at their outer ends, engaging the onter ends of 
the valve·cylinders wben the pistons are moved in
wardly. The pistons are longer than the cylinders so as 
to project inside tbe main cylinder when slid inwardly. 
The valve pistons are instantly released from preBB1lre 
at tlIc end of the main piston's stroke; while the pIston 
just opening to the steam is assisted to its place by the 
steam, thus avoiding aU jar. 

Hallway-Appliances. 

CAR-COUPLING.-ODAVILLE YATES. Dalles. Ore. 
The coupling belongs to that class employing a side 
Iatching.knuckle and a gravity-block desi2ned to hold 
the knuckle in closed adjlu.!tment, to be released by 
manipulating an attached lever. It is claimed that this 
improved coupling will effectively couple with a mat
Ing member, that it affords means for the safe release 
of coupled connection from either side of a car, that it 
may be set to couple by Impact, and be looked from reo 
lease whenever it may be desired. 

RAILWA.Y SIGNAL APPARATUS.-CHARLES R. 
GURR andHERRERT TOMLINS, 51 Cambridge Road, Ham
mersmith, London, W .• England. The apparatns com
pensates for variations of length of the wire connections 
throllgh wbich tbe signals are operated and renders im
�e�l' partial orlmperfect operation of the signals. 
Tbe wire connections are kept under constant ten�lon 
and are at aU times free to expand or conb-act, being 
normally disconnected from the hand-levers by which 
the signals are operated. The coupling·up of a hand
lever with the corresponding connecting wire is auto· 
maTically effected at the moment when the signal is 
to be lowered ; and the connection between the wires 
and the lever ceases when the signal is returned to 
"danger." 

Milicellaneous Inventions. 

DEVICE FOR LIFTING PLATES.-FREDERICK S. 
SNYDER, Whitehall, N. Y. The device is particularly 
intended for handling pie'plates witbout danger of burn· 
ing tbe flngers, and is composed of a piece of wire bent 
to form three arm8 adapted to grRf'P tbe edge of the 
plate. Tbe device is quickly applied to plates of dir
ferent sizes, for it is automatically adjusted by press· 
ing two of the arms with sufficient force to lift the 
plate. ' 

THEATER APPLIANCE.-IDA MAY F:ULLER, Forest 
City, Iowa. By means of this invention it is possible to 
produce the novel tbeatrical effect of a flerce flre in 
which a dancer is apparently moving. Tbe flames are 
composed of individual tongu2s, any of which, when 
separated from tbe otbers, automatically returns to an 
upright position in the flre. Tbe coloring of the illusory 
flames can be quickly and convenieutly changed at 
will by means which are inVisible to the spectators. 
A smoke effect can also be produced by the same means 
employed in producing the flames. 

STEAM-HEATING PLANT.-JAlIIEs D.RoBERTSON, 
La Salle, III. Tbe purpose of the invention is to provide 
a steam-heating plant by means of which towns may be 
supplied with steam for heating or for power. Tbe plant 
has a generator from which a main leads throughout the 
system, returning to a point near tbe generator and into 
a receiver near the boiler. A valved blow-off pipe 
passes from tbe receiver for the purpose of maintaining a 
contant circuiation tbroughout the Bystem. 

VEHIC�WHEEL.-LYMAN H. ZEIGLER, Millbank, 
S. n. Tbe purpose of the invention is to produce a 
wbeel whiCh will have a certain elasticity, so that it can 

Mechanical Devices. yield sligbtly when brought into contact with inequalities 
BOAT DIUVING-GEAR.-JOHN A. FREUND, Brook- in the road. TbeInventor has. therefore, devised a wheel 

Iyn, New York city. 'I'he pnrpose of this invention is to comprising a hub and a rim baving connecting tension 
provide an effective means for manually driving pro- spokes composed of hub and rim sections. Each section 
peIlers in small boats. The mechanism consists of a is formed of a V-shaped rod having its ends secnred to 
hand·lever to tbe lower end of which one end of a link either rim or hub, the complimentary sections being 
is pivoted, the other end of tbe link being pivoted ex- Interlocked. Springs exert a sidewise strain upon the 
centrically on a gear wheel meshing with a bevel-pinion spokes. 
on the propeller.shaft. The boat can be driven in eitber STRINGED MUSICAL INSTRUMENT.-ANDREW 
a forward or backward direction by the mechanism. E. BARK, Kalispell, Mont. Tbis invention provides an 
Tbe inventor prevents the gear'8 moving in the wrong dl- improvement in Instrum.mts, such as citherns. whereby 
rection by means of a double pawl. the pitch of all strings in a group can be raised Or lowered 

WAVE-MOTOR.-SAMUEL P. SWEARINGEN, Pasa- in accordance with the music to be played. Fixed bridges 
dena , Cal.· The wave·motor comprises a frame above are employed. over wbich groups of melody and ae
the water, a float, and a set of arms pivoted to the floats companiment strings extend. Two transverse bearings 
and frame and permitting each float to swing in the di- are arranged adjacent to one bridge, and a third bearing 
rection of movement of the waves. A shaft journaled is mounted adjacent to the other bridge. For each group 
on the frame carries a ratchet-wheel, which 'IS'engag

, 
ed 

I 
of strings a movable bridge is prOvided.

, 

mounted to rock 
by pawls on two levers pivoted concentrically with the in a bearing. Each of the movable bridges at one end 
shaft and extending in opposite directions. . Links or serves to change the pitch of all the strings in the group. 
bars are connected with the outer ends of the levers and Movable bridges at the other end serve to decrease the 

pitch of some of the strlnga 01 the group, thereby chang
ing the chord represented by the group. 

MUSIC-HOLDER. - PATRICK BENNAN, Jackson, 
Micb. The holder is simple in constrnction, compact in 
form, and can be readily carried in a portfolio. On a 
support a sbaft is mounted, provided witb retaining-arms 
at its ends. A flnger projects from the shaft and receives 
one end of a spring coiled around the shaft. A spring. 
controlled bolt, normally extending below tbe flnger, is 
arranged for locking engagement with the upper surface 
of the flnger. Tbe bolt serves to regnlate the tension' of 
the spring. Tbe device can be used witb books or sheeta 
of music. 

' 

WAGON-BOX HOLDER. - WILLIAM A. CROTTS, 
Partridge, Kan. Tbe wagon-box holder comprises a rack· 
bar secured to the side of the box. A spring-yielding 
dog is mounted to swing on a standard of the wagon and 
is adapted to engage a tooth of the rack-bar. A cam
lever holds the dog in engagement with the tick-bar. 
Tbe box is held from jumping relatively to tbe bolster. 
As the top of the bolster or the bottom of the box wears 
away, the spring-yielding dog will permit the box to 
move down, so that it can engage a new tooth in tbe 
rack-bar. 

STRArGHTWAY VALVE. - DAVID J. CROZIER, 
Brooklyn, New York city. The valve-body has a 
straightway passage provided with a perpendicular coni· 
form valve-seat and an extension-chamber above the 
valve..seat. Tbe flanged gate-vale fitting in the seat 
can he partly or completely elevated. By providing two 
opposite pairs of notches iu tbe Jlanges of the valve.gate 
the gate may be partially turned at different times to 
alter its position in the seat, thus preventing the gate 
from wearing away on the sides exposed to the action of 
the liquid or gas. The regrinding of the valve-gate in its 
seat �an be readDy effected whne the valve-body is iu 
place by the removal of the extension. chamber from the 
valve-body and the subselJlent unscrewing of the valve· 
stem from the valve-gate. 

COMPOSITION OF MATTER FOR REPAIRING 
l'IRES.-OLIVER P. MICHAEL, Marion, Ind. Tbe com· 
position consists of Spanish whiting, Swedish black, 
glue, and oil of cinnamon. After being introduced into 
the tire by way 01 tbe air·valve and by use of a pump, 
tbe composition will readily close a puncture, 

APPARATUS FOR PITCHING INTERNAL SUR. 
FACES OF CASKS OR BARRELS.-CARL A. NEU
BECKER, Offenbach-on-the-Main, Hesse, Germany. 
'fhis invention relates to a device for injecting bot, fresh 
pitch into barrels, so that the old coating is removed and 
a new one laid on. Difficulties bave heretofore been en. 
countered In transferring the pitch from the boiling-pan 
into the barrel in a suitable manner. The inventor, to 
overcome these dIfficulties, employs a heated tank con_ 
taining the pitch, In wbich tank a receptacle is placed, 
through tjIe bottom of which tbe pitch can flow. Compress
ed air is employed to force the pitch in the receptacle 
(simnltaneously closing the ball-valve in the bottom) 
into a discbarge-pipe by wbich it is spayed into the 
barrel The device is not so readily overheated as the 

,pumps at present in use ; nor is it so complex In con-
'strnction. 

. 

Designs. 

PILLOW·TOP. - RAFFAELO ASTARITA, Manhattan, 
New York city. We have previously had occasion to 
mention several arlistically-designed pillow. tops of this 
inventor. Tbe present design, representing an automo
bile coaching party. shows the same taste and skill as 
its predecessors. 

NOTE.-Copies of any of these patents will be furn· 
ished by Munn & Co. for ten ce"ts each. Please state 
the name of the patentee, title of the Invention, and dats 
of this paper. 

NEW BOOKS, ETC. 
CHEMISTRY, ITS EVOLUTION AND 

ACHIEVEMENTS. By Ferdinand G. 
Wipchmann, Ph.D. New York: W. 
R. Jenkms. 1899. 16uw. Pp. 176. 

In a series called .. Science Sketches" we flnd the 
work noted above. T h e  aim of the author is to enlist 
the interest of non· professional readers in an exact 
science. It is scientific without being superflcial and is 
withal interesting. It is a book we can commend to all 
lovers of chemistry, and teachers of that science sbonld 
require a portion to be read each da,)' in the class·room. 

THE LOCOMOTIVE. New Series. Vol. 
XX. Hartford, Conn.: Hartford 
Steam Boiler and Inspection Com
pany. 1899. 8vo. Pp. 194. 

.. Tbe Locomotive" is always a welcome visitor to the 
editor's tabl6givlngas it does a vast amount of informa
tion relating to steam, to boners. and to science in.llI"neral 
It is admirably edited by J. M. Allen, editor, and A. D. 
Risteen, associate editor. Among the articles we note 
.. Magazine Science" which we have already commented 
upon in the ScIENTIFIC AlIIERICAN. 

DIE MEDIAL ·FERNROHRE. Eine neue 
Konstruktion fuer grosse astrono
miscbe Instrumente. Von L. Schup
mann, Professor an der tecbniscben. 
Hochschule zu Aacben. Leipsic: B. 
G. Teubner. 1899. 28 illustrations. 
8\'0. Pp. 145. 

Prof. Schupmann bas written a book, which although 
too technical for the general readl'r, ii! nevertheless ex
tremely interesting because it describes tru.very Ingenious 
method for correcting th4 unavoidable secondary spec
trum in large astronomical refractln,g telescopes, for pro
ducing a more sharply deflned image than has bitherto 
been atta\nable, and for redncing the length of the tube so 
necesBRrJ' In telescopes. He employs a single convex ob
jective. Closely to the focns of which a totally-reflecting 
convex prism is placed. The positive chromatic aberra
tion of the objective is corrected by a concave mirror 
surface in front of which are placed two concave lenses. 
Tbe light reaches this correcting device after its pencils 
bave been united in the focus of tbe objective, The sys· 
tern is essentially different from' that now in use and is 
characterized by a simplicity and ingenuity which angurs 
well for its general adoptiou. 
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Marine Iron Works. Cblcaao. Catalogue free. 
.. U. S." Metal POlisb. Indianapolis: Samples free. 

Yankee Notions. Waterbury Button Co •• W aterb'y. Ct. 
Metal Novelties wanted. Bliss Metal Co •• Prov •• R. L 

Handle & Spoke Mehy. Ober Mfg. Co •• 10 Bell St., 
Chagrin �'aIl8, O. 

Ferracute Macblne Co., Bridgeton. N. J .. U. S. A.. Full 
line of Presses, Dies. and otber Sbeet Metal Macbinery. 

Special and AutomatiC Machines built to drawings On 
contract. Tbe Garvin Macbine C o  . •  I n  Variek St., N .  Y. 

Tbe celebrated .. Hornsby.Akroyd" Patent Safety 011 
Engine is built by tbe De La Vergne Refrigerating Ma· 
cbine Company. Foct of East 138tb Street. New York. 

Tbe best bOok for electncians and beginners in elec
triCity is .. Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co .. Ilublishers. 361 Broadway. N. Y. 

IF Send tor new and complete catalogue of Sclentillc 
and otber Books for sale by Munn & Co .• 361 Broadway. 
New York. liTee on applicatiOn. 

HINTS TO CORRESPONDENTS. 

NalDes and Address must accompmv all letters 
or no attention will be paid thereto. '1 til, tB for OUl 
information and not for publicatiou. 

II eferences to former articles or answers should 
give date of paper and page or number of question. 

I nq ulrle .. not answeren ill reasonable time should 
be repeated correspondents will bear in mind that 
some answere require not a little research, anti. 
though we endeavor to reply to all either by letteJ 
or in this department. eacb must take his turn, 

HUfue
o� �����;oJmrc�easf'n�r.�:�t�o!d�:�:� 

houses manufacturing or carrying the same. 
Special '''rltten Information on mattere 01 

personal rather than generai interest cannot be 
expected without remuneration. 

SclentHlc AlDerican Supplements referred 
to may be bad at the office. }'nce 10 cents each. 

Hooks referred to promptly supplied on receipt 01 
price. 

IUlnerah, sent £Or examination sbould be distinctly 
marked or labeled. 

(7831) X. X. X. asks: 1. I have 9 small 
storage batteries i n  series each 2'2 volts and which must 
not be charged faster than 31i ampere. What resistances 
will I need and how shall I connect to charge them from 
a 110 volt direct incandescent lighting circuit? A. You 
must provide for a drop of 90 volts in the resistance. 
Tbis will leqnire 180 ohms. when � ampere is flowing, 
2. By what rule can the resistance of Incandescent lamps 
be found wben voltage and candle power only are given' 
A. Assume say 3� to 4 watts per candle. If 16 candle 
power this will give about 55 watts which at 110 volts re
quires � ampere: '. !lrow substitnte in Ohms iaw;-�;;"110 
-+-R. Hence R=220 ohms resistance of lampwben hot. 

(7832) X. Y. Z.-It depends upon cir
cumstanees. Write in full over your signature. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

FEBRUARY 20, 1900, 
AND EACH BEARINO THAT DATE. 
LSee note at end of list abOut copies of tbese patents.] 
Abrading or polisbing machine, C. S. yarnell ..... 643.7 0 7  
Ac etylene genemto r. Schuler & Granat .... : ....... 64,4.034 
Ai r brake. M. Corrin�n . .. ............ . ... ...... . .. 643.812 
Air compressor, K. O. B. 1.1extoriu8 ................ 643.91 8 
Air compressor, bydraulic. J. C. Howard .......... 643,962 
Air for industrial purposes. reheating COm· 

pressor, T. A. Edison ............................. 643,764 
Air s h ip. J. �'. Pickering . ...... . . . . ..... ' ............ 643.\l75 

Aiarm lock, I!l M. Wagner ............ .. ... . ..... ... 644.(YM 
Amalgamator. Garrison & Fitzsimons ..... ........ 644.(M)9 
Animal trap. H. Marty . ........ ... ...... .. .......... 64lS,6b'9 
Annealing furnace for cartridge cases, P. Po n· 

dorf ............... ................................ 643.751 
Antiseptic mouthpiece, M. Martin. ................. 643.80 1 
Automobile controller, electriC. C. G. Hurrows, .• 643.865 
Axle box lid. car. J. W_ Stephenson ........ 64,4.035. 644.04 6 
Back pedaling hrake. Allan & Moore ............... 643,616 
Bag. See 'relescope bag. 
Bags. machine for folding sides of satchel bot-

tomed, E. J. Howlett . .. . .. . . . . .. . . . .... .. .. . . . . . .  643.821 
Barrel. liquid, C. R. Harris . .............. ........ ... 643.743 
Basket, fruit packing, A. B. Culver .. ...... ..... .. 643.9.18 
Bearing for wagon thimbles, roller. J. M. Whise-nant. .•.. .. . . . . . .  . .  . . . .  .. .. . . .  . .. . . .. . . .. . . .•. . . . ... 643,85:1 
Bearmg, roller. A. E. Burnouf ...................... 643.890 
Bed, alarm. L. Ederer.. ........................... . 643.789 
Bedstead, iron, R. Tattn ... . .. ' ...................... 64,3,8:33 
Belt holder. F. E. Levanseler ....................... 6i3.799 
Bicycle. A. R. Colburn ....... ....................... M4.�2 
Bicycle, L. B. Gaylor ................................. fl43.tW:4 
Bicycle b rake. R Werner ....... . . ............. . ... . . 643,757 
Bicycle pump attacbment. C. H. Allen... ..... ... 64,3,806 
Bicycle support and locking device, S. A. Bbise .. 643,9.'l6 
Binder attacbment. H. Bucklew .................... 643.809 
B lackboard and tabJe or desk, adjustable, Prosser 

& Watson .................................. ....... 643.731 
Blotter, Ink, T. P. Vernon . .... .. . .... .... . ........ .. 643.9'25 
Bobhin makino; macbine. Grlmond & Crighton. .. 643.960 
Boiler. See Steam boiler. 
Boiler bracket, R. Metcal:� .... . .... oa ........ ....... 643,773 
Bolt. See Shutter bolt. 
Bolt or r ivet. divisional or knockdown, A. D. 

Gates .... . .. .. .. . .... . . ... .. .  ' ...................... 643.7 92 
Book. copy-,J. O. Deckert.. ... .... . . .... ....... ...... 643,866 
Book supporting and adjusting device. J.H.Can· 

field . ... ......... ..... .. ... . .. ....... ......... .. .. . 643,9« 
Bottle, non·refillable, J. V. D. Haven. ...•......... 643,842 
Bottle stopper. W .A. Lorenz .... .. . .... .......... 643.770 
Bottle stopper. Sims & Arfsten . ... ........ ....... . . 643.689 
Bottle stopper . measuriIlJ!, W. D. Wortbeu .... . . . 64,('()26 
BottlingmaclIine. P. W. Shields ......... ...... ..... 643.�15 
Box. See Lunch box. 
Box covering machine�8t�ven8on & Chadwick ... 643,sm 
Brake. See Air brake. Back pedaling brake. 

Hicycle hrake. Car b rake. 
Brake, W. �'. Trexler ... ... ....................... .... 643.922 
Brake sboe, C. E. Mark .............................. 643,668 
Brake sho e. W. D. Sarflent ... . ......... .. . . ... ..... 643,784 
Bricks" et c., continuoUS kiln for burning, A. Eo 

Brown... . . .. . . .. . .. . . ... .. ,.... ... . . . .• ........... M4.CXXl :��g\t�c�t
S{ :::::::::: .

. ::.::::.:::::::::::::::�:� 
Bucket attachment. C. A. 'I'roxel.. . .... ....... ..... 643.698 
Buffer beam equipment, metalliC, H. H. Sessions �.828 
BUfner. See Vapor burner. 
Borner.A. �'. Morey_ ... ...... ....................... 64,3,6 72 
Bush puller. S. P. McCann . .. ... ..... ............ ... 64-3.725 
Button, prong, T. R .  Hyde. Jr ...................... 6«.013 
Cabmet, W. C. Hudson .... .. .............. .......... 643,873 
Cabinet. kitcben. 'I'. J. Brumback . ... .... .. ..... .. 64-�.628 
camera, magazine. L, H. W allace ................. 643.75u 

(Conttnuelt on page 14l) 
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Footand HaM Power (IIacnmerg 
SEND FOR CATALOG UES

A-Woad-working Machinery. 
B-Lathes, etc. 

SENECA FA.LLS MFG. COMPA.NY. 
6 9 5  Water St., Seneca Falls,  N. Y .  

AMERICAN PATENTH. - AN INTER-
e�ting and valuable table Rbowil1g the number of patents granted for the various subjects upon which petitions have been flIed from the beginning down to December 
:n. 18tH. Contained in SCIENTIFIC AMERICAN SupPLEl\:[ENT, �(). ] OO�. Price 10 cents. rl10 be bad at tbi.R office and from aU newsdealers. 

Foot and P o  a n d  Turret J,athes, Planwer ers ... �hapers, and Drill Presses. SHEPARD LATHE CO., .1.>00 W. 2d St., CinCinnati, O. �-Sfr.idey 
r Forward 

Don't feel satisfied to advance slowly in your 
business when we guarantee to prepare you for 
a high salaried position. Hold to your pre�ent 
occupation and " study between times" through 
our unequaled course of 

E D UCAT I O N  BY M A I L  
in Electrical, Mechanica), steam, �lining and Civil EIJgineeringj 1\Ietal]ur,llY, Art. Architec· ture. Practical Yewsoal;JerWork. English Branches. Stenography. Macbme Design and Mechanical Drawing. Low prIce ; easy terms. Mention subjects interested in when writing to. 

The United Correspondence Schools, 
154* 156. 158 Fifth Ave., New York, for catalog 33. 

PHYSICAL A N D  S C H O O L  APPARATUS 
T OE P L E R  H O L T Z  

S E L F  C H A R G I N G  
M AC H I N E  

For �chool, College or 
X Hay work. 

IJ::Jr' ( 'i-I'cula/' free. 
E. S. RITCHIE & SONS, 
Brookline, llIass. 

Presses 
Sub= Press 

for 
Work. 

Five sizes. �lIb ... Pl·esses and Tools to ol'der. 
@"" Send jar Circulars. 

BLAKE & JOHNSON, 
P.  o.  Box 7, WATERBURY, CONN. 

THE FORBES 
PATENT DIE STOCKS. 

Two and three inch pipe can be threaded by a boy using only one hand on a crank. 
@"" Send for iUust .. ated catalog .. !C 

C U R T I S & C U R T I S ,  No. 30 Hand Machine. Range l� to 2" R. & L. 6 Garden St., Bridgeport, Conn.  

B A R N E S' = 

UPRIGHT DRILLS 
W, F. & J O H N  BAR N E S  CO. 

1 9 99 Ruby Street, ROCKFORD. ILL 

R I V ET T  S LOTT E R  • 
ment to our 8·inch Precision Lathe is  exceedingly useful in 

l�itiirll��Lc�a
�
s
:
es k�ye_��i \� naesc�::fr a tgJ��ta: 

I��!i;�!'!��' � �b(:;;����
a
f:��

mm�:�g�d:t� 
2 minutes suffices to put a key-seat in a hole � in. diameter an!1 � in. long-it depends on the metal. 'I'his is acknowl-edged to be a most valuable tool, indispensable inall up-to-date shops tlll'ougbout the country. 

FANEUIL WATCH TOOL CO. ,  Brighton, Boston, Mass. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A valullble and interes[ing paper in wbich the subject is ex-
!11t�s{i�"ee!)� {�:act;gl:b��t�!�n��n�h��ftl�.tag.d¥��n��� oli the cycle by persons disea�ed. Contained in SOENTU'rc AMEIUCA� SPPI'LK\lE�T. No. I nH2. PrlCe 10 cents. 
To be llad at t his office and from all newsdealers. 

Cork F loors and Tiles. 
pr!'���d i�a�������{,cean�bt���el�n��t��1e�Sw;a��g qualities. We also manufacture 

CORK PULLEY COVERING, 
CORK l'Il'E COVEHING, 

CORK FRICTION C LUTCH BLOCKS, 
CORK BIJLLETIN BnARD�, etc. 

IiY' Send f()j' Circular ., S. A." 
CORK FLOOR & TILE CO., 1 7  M i l k  St., Boston, Mass. 

Camera�, �wlng back for photographic. Carlton 
& Locke.. . . . . . . . . . . . . . . . .  . . . . . . . . •  . . .  . . . . . . . . . . . . .  643.111 Cameras. swing back fOl� photograpbic. H. W. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,720 Canceling and postmarking machine. stamp. H. W. Scbock .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643,987 Car brake, �'. S. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,023 Car corner iron or strap, I. L. Kiser . . . . . . . . . . . . . . . .  644,017 Car coupling. E. Krinner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,ti61 Car coupling. automatic. }I'. O. Blankenmeister . . .  643.8tiO Car door, G. P. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . 64;lH55 Car draft rig'gmg, W. Case . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.041 Car. electric suburban. M. Brillinger . . . . . . . . . . . . . . .  64::J,7W g:� ��f�pe�: �a�:�%��: ·�·raser: : : : : : : : : : : :  : : : : : : :  : :  ���:�� Car seat, H. S. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;43.841 Card cutting machine. '1\ Gohlke . . . . . . . . . . . . . . . . . . .  64::1,805 Cards. work holder for lacing jacquard. V. Royle 1)4::1,827 Carpet clamp, F. J. Hawkins . . . . . . . . . . . . . . . . . . . . . . . .  64:1,1;48 Carpet sweeper, A. H. Dodd . . . . . . . . . . . . . . . . . . . . . . .  f>HI;:U Carpet sweeper. S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . .  64::J,Ti8 Carriages. transmitting device for horseless. J. C. Blevney .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.1"27 Carrier, Ii'. Wenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H4H,785 Carton, W. E. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (}4;).772 Cask. metallic, M. Brocbu . . . . . . . . . . . . . . . . . . . . . . . . . . .  64::J.187 Casket head rest, T. W. Coughlin (reissue) . . . . . . . .  11.8(Y.l Caster. furniture. ,..y. Livingstone . . . . . . . . . . . . . . . . . .  ill3,719 Casting hollow ingots, apparatus for, N. H. O. Lilienberg ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,018. 644.019 Cement, manufacture of, F. Sehr . . . . . . . . . . . . . . . . . .  G4a,�89 Cement. manufacture of. W. A. O. Wuth .. . . . . . . . .  643,8;"1ti Centrifugal macbine. M. de Marcheville . . . . . . . . . .  643,H67 ChaIr. See Convertible chair. Cbain fan attachment. L. Renz . . . . . . . . . . . . . . . . . . . . .  64;�.9;9 Cbart. educational. C. T. Mereditb . . . . . . . . . . . . . . . . .  643,.48 Cbuck jaws. macbine for cutting spiral and heli-cal t.eetb in. G. B. 'l'aylor . . . . . . . . . . . . . . . . . . . . . . . .  643,991 Cigar rolling table and leaf wrapper cutter, Hart-man & Wigmore . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . 643,76. Clamp. See Carpet clamp. Clevis for agricultural implements, E. E. & H. Olson . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 643,';'27 Cloak or skirt rack. A. Greenspan . . . . . . . . . . . . . . . . . .  64::J.059 Cock, safety gas, C. D. Anderson . . . . . . . . . . . . . . . . . . .  643,�17 Collar filling macbine. borse. B. W. Canterburv . . .  64::J,mn ConvertIble chair. E. J. Lutwycbe . . . . . . . . . . . . . . . . . .  {j43J)63 Conveyer. sectional screw, A. C. Elmer . . . . . . . . . . . .  64::J,f);{6 Cooker. Herdrich & Hetu . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,f\,:xl Coop. folding poultry, H. M. RamsR.y . . . . . . . . . . . . . .  643,9;8 Copying press. A. Poblete y Garin . . . . . . . . . . . . . . . . . .  64::J,911 Corkscrew, R. W. Jorres . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,043 

Corset, apparel, R. Sahlin . . . . . . . . . . . . . . . . . . . . . . . . . . .  6l:Ulll Corset stay tipping macbine. G. A. HilL . . . . . . . . . . .  648.fi52 Cotton press. H. L. Whitman . . . . . . . . . . . . . . . . . . . . . .  G4::J,995 Coupling. See Car coupling. Sbaft or tbIll coup-hng. Crane. J. ,V. Seaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !;I�.!l,� Cream separator. W. S. Cox . . . . . . . . . . . . . . . . . . . . . . . .  64;:),H47 Cream separator. E. M. Heylman . . . . . . . . . . . . . . . . . . .  fj4.'1.H51 Cream separator. centrifugal. E. E. Bell . . . . . . . . . . .  64::J,fi20 Crematory carriage, P. Beanston . . . . . . . . . . . . . . . . . . .  643,837 Crowns or closures. automatic apparatus for feeding. Painter & Hawkins. . . . . . . . . . . . . . . . . . .  G4il,97:i Culvert. B. P. Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,tiS'1 Cupola furnace. D. Townsend . . . . . . . . . . . . . . . . . . . . . .  643,920 Cutter. See 1'ube or flue cutter. Cycle. water, S. R. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4:{.m. Dental oven. H. M. Hill.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . GI3,&'18 IJenture. W. H. Dwigbt. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {HtJ. '8 Dijl-.ter_ See Root digger. 
DIsh. wasbing machine. �'. C. Sberman . . . . . . . . . . . . .  64�,88S Disinfecting apparatus, R. E. Deaue . . . . . . . . . . . . . . .  64.'1.94\1 Disk drill. C. P. Sester .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,829 Distilling and evaporating water. A. G. ,"Vater-bouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.702 Distilling coal. J. Hemingway . . . . . . . . . . . . . . . . . . . . . .  044.012 
g�t%��!fn�����;:: �·. l f. �io�ge.axt�� .. : : : : :  .. : : :  �!U�� Door clOSEr. J. 1£. McFeely . . . . . . . . . . . . . . . . . . . . . . . . . .  ti4::1,!)10 Door hanger, G. P. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.HfJ4 Door or window frame, screen. C. C. Wheeler . . . .  64H.889 Door stop. G. H. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.850 Drawbar attachment, W. E. Coffin . . . . . . . . . . . . . . . . .  644,028 Drawers. etc., sliding support and stop for. L. Razy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64:3.682 Dressing stand and mirror. 1\ M. Wassenius ... . . . Gl4,OH Drill. See Disk drill. Grain drill. Eaves trougb sieve attacbment. J. L. Martin . . . . .  fA::J.741 Electric heater. G. C. Hawkins . . . . . . . . . . . . . . . . . . . . . . tj4;�.144 Electric motor controlling apparatus. J. J. Heil-mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64:3.fi4n Electric motar wbeel. J. 1'. \Vhittlesey . . . . . . . . . . .  643,854 Electric motors, starting box and controller for. �'. R. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.708 Electric switcb, W. '1'. Pringle . . . . . . . . . . . . . . . . . . . . . 643,130 Engine. See Explosive engine. Locomotive or railway engine. Pumping engine. Rotary engine. Engines. hydrocarbon vaporizer for explosive. W. Baines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.027 Envelop. E. T. Stuart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64�.7:�-1 Excavator and dltcber. 1£. M Zah1. . . . . . . . . . . .  . . .  64:t857 l1.Jxplosive engine. J. F. Craig .. . . . . . . . . . . . . . . . . . . . . . .  ti44,004 Extracting press. J. }i'. Bussels .. . . . . . . . . . . . . . . . . . . . .  fi.!:i.Sfl1 ��are register, J. G. Miller .. . . . . . . . . . . . . . . . . . . . . . . . . . .  GH,87!l }fare register. A. E. Nielson . . . . . . . . . . . . . . . . . . . . . . . . .  648.883 �'are register operatin2" device. A. E. Nielsen . . . . .  643,884 Feathers. etc .. apparatus for Clu'ling. L. Blumen-thal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64:1.861 ��eed mill. J. O. Ensberg- . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.f;.::i7 }fellce machine. ,J. Lane .. . . . . . . . . . . . . . . . . . . . . . . . . . .  ti4:{.OO:i Fellce mactline. �Iat and WIl'e . . J. �liblbu.chler . . . . .  .t�4,021 ��ence macbine. wire. H. S. Heatwole . . . . . . . . . . . . . .  644.011 Fence machine. wire. J. & J. G. Nixon . . . . . . . . . . . . .  G4::J.71fi ��ence machme. wire. J. [{. 1'boma . . . . . . . . . . . . . .  643.91!l Wence post. R. C. Glassco . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64a,870 ��ibers. etc .. to imitate silk, treating. E. Ungnad .. Gt.{,(t3:1 f1'ilter press. G. Hottinger . . . . . . . . . . . . . . . . . . . . . . . . . .  64;�,0CI0 li'ilteriug. under pressure. water. ctc .. fountain for. C. Prevet. . . . . . . . .  . . . . . . .  .. . . . . . . . .  . . .  643.foSl li'irearm. J. A. Benuett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t.i4�.m)5 Firearm. recoil operated, C. H. A. }i'. L. Hoss .. . . .  643,ms3 Firearms, ejector mecbanism for breakdown. M. Bye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,040 Fire escape. portable. E. C. Ah;eI·s . . . . . . . . . . . . . . . . . .  64a.858 �'iring apparatus. E. B. Babbitt . . . . . . . . . . . . . . . . . . . . .  643.618 Flagstaff, G. R. Clifford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.�45 Flexible pipe. L. B. Benton .. . . . . . . . . . . . . . . . . . . . . . . .  fi44,();)fI }i�luoroform. making. F. ValenLiner . . . . . . . . . . . . . . . .  643.8.)5 �·ork. See Hay fork. }i'umigator. J. M. W. Kitchen . . . . . . . . . . . . . . . . . . . . . . .  643,'l6D Furnace. See Annealing fUrnace. Cupola fur-nace. Quicksilver furnace: Smoke COllsuming fUl"llace. Steam furnace. }i'urnace doors, operating. Thoele & MoeUer . . . . . .  643,697 Gage. See Pressure .l!a�e. Game apparatus. J. H. Eller . . . . . . . . . . . . . . . . . . . . . . .  643.tJ53 Game board. Brewer & Hayes . . . . . . . .. " • . . . • . . . . . .  G4!i,808 Game counter. R. J. '..yilkens . . . . . . . . . .. . . . . . . . . . . . . .  643,92U Garment fastener. J. A. Pbillips . . . . . . . . . . . . . . . . . . . .  64::J,679 Garment holder. J. W. Tyler . . . . . . . . . . . . . . . . . . . . . .  ''44.037 Garment supporter or garter, J. \V. ��axon . . . . . . . .  64::J,6::J9 Gas generating apparatus. acetylene. H. F. }i'ull-er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,1",43 Gas generator. acetylene, JJ. R. I.e Lande . . . . . . . . .  64.3.746 Gas generator. acetylene, ��. c. �laurin . . . . . . . . . . . .  64il,9tJ7 Gas generator. acetylene. C. Ogburn . . . . . . . . . . . . . . .  643.777 Gas generator. acetylene. W. W. Pitts . . . . . . . . . . . . .  643.887 Gas macbine. acetylene. C. 1�. H.oss . . . . . . . . . . . . . . . .  643.982 Gas producer. acetylene. F. Dunderstadt.J . . . . . . . .  H4:i.815 Gas retort weigber and charger, J. A. Drake . . . . . .  tiJ3,763 Gas retorts, apparatus for cbarging inC!lined. A. Coze. . . . . . . . . . . .. . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  643.fi33 Gate. See Car gate. Water measuring gate. Gate, E. 1\ Clark .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i4:i.741 Gate. W. A. Coats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;4:l.S11 Gearing, H. C. Warren. . . . . . . . .  . . . . . . . . . . . . . . .. . . .  {j-l3,�j Generator. See Acetylene generator. Gas gen-erator. Generator section. E. P. Waggoner . . . . . . . . . . . . . . .  fi4�.�2tl 
g��rndd�fIf.a(����·llt;r�a�.������·. ·. : :  ._ : : : .: : : :  �: � :  � :  �i�1:���� Grinder. drilJ. O. S. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  64:).!�27 Grinding apparatus. ball. }l�. W. Taylor . . . . . . . . . . . f}ta,tlim Grinding macb ine. Wal ker & Grimm . . . . . . . .. . . . .  fi4;).\12S Grinding machine, drill. H. P. Whi te . . . . . . . . . . . . . . 64::J.703 Grinding macblne. trowel. E. 11'. Shaw . . . . . . . . . . . . . fi4::1.!H4 Gun. magnzine bolt. C. H. A. �'. L. Ross . . . . . . . . . . .  643.984 Gutter. W. D. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.677 Harne fastener, T. Bellersnn .. . . . . . . . . . . . . . . . . . . . . .  643,932 Hammer, power, M. C. J ackBon . . . . . . . . . . . . . . . . . . . .  644,014 Hanger. See Skirt hanger. Harrow. Bloom & Laos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64::J.739 Harvester. corn, Green & Cole . . . . . . . . . . . . . . . . . . . . . .  64::J,716 Hay fork, horse, L. H. Soens . . . . . . . . . . . . . . . . . . . . . . . .  64:J.b52 Hay rake. revoiving, H. B. Cluxton . . . . . . . . . . . . . . . .  {j44.002 Heater. See Electric beater. Water heater. Heel counter. J. 'rraylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,783 Hog bolder, A. Morris .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,673 M�6�' a�!:y��a�. �.o�ard . . . . . . . . . . . . . . . . . . . . . . . . . .  643,�'CO Hook and eye attacbing macbine. L. A. Boggs .. . .  643,9:W Horse det acher, 1. Stensland . . . . . . . . . . . . . . . . . .. . . . . . .  1i43.!iU4 Horse head supporting device, D. Holford . . . . . . . .  643 ,844 Horsesboe. spring. J. M. Lord . . . . . . . . . . . . . . . . . . . . . .  64B.ti1i2 Hor8eshoeing ra�p, D. Ludwig . . . . . . . . . . . . . . . . . . . . . .  fl44.020 Hose reel, K Cliff .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;43.712 Hose supporter. R. "V. Parramore . . . . . . . . . . . . . . . . . . 64B,77f1 Hose supporting belt, abdominal. E. W. '1'bayer .. 643,754 Hot. air or Vnpnr fa tbe human body. device for apPly inl!, O. K. lsham . . . . . . . . . . . . . . . . . . .. . . . . . . .  f}t3.R22 HYdraUl ic mot/ \r, J. Stump!.. . . . . . . . . . . . .  . . . . . .  . fi4:{,R:n Incubator. N. C. Sprague. . . . . . . . . . . . . . . . . . . . . . . . .  li4il,7F-3 Injector. double tube. '1'. M. Eynon . . . . . . . . . . . . . .  fj4,·tf::{� Ink well. J. L. Kerstetter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4:1.7!18 (Continufld on page 142) 

�OIlIETHING NEW I SOMETHING NEW I I  
The U.  S. " AUTOMATIC " HAND 

FIRE EXTI N G U I S H E R .  
We challenge theworld t o  p'roduce our equal. Hang it up, it ie sealed. Take it down. it is unsealed. 

Safe. Sure, Simple, Quick. 
Cannote-etout of order. Needs 110 attention. Most Efficient. Durable. and Economical Fire Extinguisher in the world. You can load and shoot it at will. Chemicals same as all Fire Departments 

fosec:�t�.ca��ehfga���lt d�Wi sf�:: �g� 
�f:ht aw.sl���[Y fW;��.T�:inj1���r�'���r�� 

The U, S. Fire Ext i n g u isher Mfg. Co., 
SOLE l\IAxuFACTLTRERS, 260 West 23d St . ,  New York, U. S. A. 

NOTE-Tl�officesof " citnUflc:.Anwr can" 
are equipped1vith " ll .. S." 

Cultivate a Vise 
whIch wil l  benefit your pocketbook' 
Here's a Self-Acting one for Band 
Saws. Drop saw in place and file 
continuously till 11 n i R he d. Like 
play. No cams. screws or levers to 
operate. Price low. 

W' Send for Circular. 
New Britain Machine Co. ,  New Britain, C onn. ,  U. S. A. 

Economy Drilling Compound 
Superior to O i l  or other Lubricants. 

Keeps Tools Cool and Sbarp, Produces Smooth 'York and (i'ine Finish, is Clean and Does Not Rust or Gum. Adopted by U. S. 
�f��i=;�tB�:;!�,a1�'aa1b� LIi�?i�ifa�:I�� 8c. a lb. Freigbt prepaid. Sent on approval. 

THE W H ITE & BAGLEY C O M PANY, 
W O R C E ST E R ,  M AS S . , U. S .  A. 

If  you want the best CHUCKS,  buy Westcott's 

j)�i\l'bg����. �?t�p�eG��';� Orll l Chu lui 
Impro\·ed.. Oneida Drill 

h ncks. ultln"" oH 
Chucks. croll 

ombiuQtiOD 
I.nt he ('hucks, Ue.ftred 'otllhlnulion Lnthe hucks. Plaln Unh·ersu.1 l�nthe W�.1i�'011�(I ·II;���IC��;h6ni}iUJ'�;' N�"��, \>' • �. A. 
.4sk Jt'.(:�·s�ttpffti': �� �:U�� ;::;i �if�c1!E.�W��:��f�� .G1!J!rw, 

CrCR1U �r'iI A U lOIlIn.lic 
PUM.P GOVERNOR & RECEIVER, 

Either horizontal or v e rt i c a l. Adapted for all kinds of Factories, H o t  e I s .  Apartment Houses and Office Buildin�s. S e e  illustrated article in SCIENTU'IC A�{ERICAN. December30, 18!l9, page 420. 
rrSe'nd fO/' Circular. 

Creamer Steam Specialties Co., 
Jansen HRsbrouck, P'I"Op., 

126 Liberty Street, New 'lark. 

SpWal matbln�ry, Dics and tools. 
Sub � Pr�ss � Di�s 

For Punching and Forming Sheet & 
Metal. A SPEC[AL'rY. 0 

C E O .  M. C R I S W O L D ,  0 @ 
New Works, Griswold Building, fl�!I�� 33-35-3" Union St., � � • NEW HAVEN, CONN. 

Drill Presses, 
Power Hack Saws, 

Furniture and Bed Spring Machinery. 
Special Macbinery Built to Order. 

Write for Ca tal ague. 
HO EFER MFG . CO., 

275 Liberty S t . ,  Freeport, 

W O R K S  L I K E  A Perfect satisfaction is experienced using our No. 5. 6 or 9 
tl:t�rn���c'-tll��:.d�r�\no�· ratchet power. Gears housed from dust. Chasers set by grad-
fe���� lr��ntbr�:�in�a��re rie� 
motion, opened to permit pipe lJeing cut, and instantly closed. 

or Se.w jOl· 1<',.ee Catalog"e to The Merl'ell  MannfactnrinK Co.� .501 Curtiss Street, TO,lcdo, 

New Microscope for Nature Study 
and for 

Y,
s
ie:�I��e\V��ft!?�ili1J:,n e:c� Ores, 

Q Ueen Acme No 6 with l Ocular and 
ing power of about 1001 d��in°e�jeer��i;:lf.'6f 
12 prepared slides of insect parts and otber interesting speCimens, al1 in case, $16.00 

r.ar- .Ask YOU1' nearest Optician jor it. 
Q U E E N  & C O . , I NC. 

..si •• DOptical and Scientific Instrument Works. 
Wr tejor CirtUlar.

101 °5�h�rm:ll��':, ���ayo�: 
Costs about 12 cents a year to 

maintain The lUatch[ess 
Electric C igar Lighter 

Invaluable for hotels. private dwellings. factories. etc., etc. If not on sale by your dealer write us for ca tal ague and price list. 
STANLEY & PATTERSON, 

Gen'l Elec. Equipment Supplies, 
3I)-32l!'rankfort St., NEW YORK. 

W E L L DRIL�ING 
Machmes 

Over 70 sizes and f'tyles. for drilling either d€'ep or shallow wells in any kino of soil or rock. Mounted on wheels or on sills. \Vitb engines or 110rse powers. Strong, simple and durable. Any mecballic can operate them easily. Send for catalog. 
\VILLIAIUS BROS., Ithaca, N. Y. 

T H E  E U R E K A  C L I P  
'I'he most useful article ever invented 

tor the purpose. Indispensable to IJawyer8. Editors, Student.8-, Bankers. Insurance ('ompanies and business men gen· erally. Hook marker and paper Clip. Does not mutllate the paper. Can be 
�,�el��e��t���li �o��!��i�� !��rc!'n2:;s and notion dealers. or b y mail on receipt of price. Sample card. by-mail, free. Manufactured Jvr COD80lldatedl SllfeU" I'in Co •• Box 121. Bloomfteld, N. d. 

TO TH E PUBLIC. 
Eii;�, :b

l�if��eI�.:�t�Cjt}��I\��y �!)f����l in the SCI .. 
W ALTERS' MOTOR W HEEL 

operated by gasoline for propelling bicyc]es. carriages and heavy trucks, has attracted �ucb widespreud interest, and so nlany letters of inquiry. that it ha� been found necm-sary to make this public announcement. Owing to the immense demand for these machines and with a desire to produce tbem at a moderate cost, it has been decided to adopt tbe standard system of constructiou of tbe various si1.es in all tbeir 
f(�:!Bi.h!�eW:!10ig;r�to::l�eH��irr�:3�;o�ti��t���k�i� We shall aim to flll all demands promptly, as soon as the output IS ready. Tbose interested are requested to �end us tbeir names and addresses in order that wemaysend tbem our catalogue when ready and advise them of furtber developments. We are now workine- on our " B "  size motor-wheel Buitable for Hgbt delivery wagons. 'I'bis wheel used singlY will pull a load of 1,500 pounds. \Ve sball also furnish this wbeel in pairs, Y0ked to��ther and 
�it�,�a�beui�d�.liS11:L��!o

W
ah�:t;°��rg� ��a�� rol��� 8 miles per hour or less. 

co��f�c1ten'���: �1��ObC"llilel;te�: '�c:r::r��lsen� 
geared to greater speed. r!'bc�e will be suitable for buggies and light carriages and can also be used in pairs. J.Jater 011 we sbal1 direct our attention t.o heavier and more powerful motor-wbeels for trucking and other hea vy work. For further particulars address, J. W. W AL'l'ERS, 
302..J06 West 530 Street, New York. 

Portor's Hnmano Brinlo. 
No Bit in the Horse's M outh. 

� I N  THE NAME OF HU MANITY €€� 

Keep Your H o rse Healthy 
e e  tllnt hi. stobie I .  Otted with 
LOGAN S PATENT STALL DRAIN 

which curries Olr 1111 81th nnd b.d odors. ��:'ii'Dl::"I����r I n  lIl���J'd�nr;, 1���U�-

o 
�, 

ness. ar Booklet Fr"t. 
Lu",un :lItllh U'Y lI ol"t"c �h,lI C ompany. E:i����3. 168� ICrolldw uy. Xcw Yor". . t .... 

P R I N T 
YO U R  
O W N  
CAR DS, etc. 

$5 PRESS Circular o r  bmal1 New8paper Pre�s 
maker or saver. se���tarJpYfo� �:t;��:Je,����se::�:pel, paper, etc. THE IJlltE�S CO., ltleriden. Conn. 

ACETYLENE  APPARATUS 
Acetylene number of tbe SCIl<:NT1FIC AMER]CA:"' SupPL.KM h:NT. describing, witb full illustratioD':-'I, the most I����;;:��W�� 0:c���:n�}6�e t�� 1����:���j��Ea:�:�� I'he �as as made for and used by tbe microscopist and student j its use in tbe magic lantern. 'l'be new Frencb lable lamp making its own acetylene. Contained in SCIENTU'IC AMERICA1\" SUPPLEMENT. No. 1 057. Price 10 cents prepaid oy mail. F'or other numerous valuable articles (Ill tbis subjeet we refer you to page 21 of our new 1897 Su pplernellt Catalogue. sent free to an y address. MUNN & Co., 361 Broadway New York. 

'I'UE �E'V DRIS'I'OL £:OU�'I'EIt 

1tegi�ters an accurate account of work done on printa 
�llie�r:��g�ari�ai�a��\�:�: 'C���t:TI i6al��10& :�� repeats automatical1y. Simple, accurafe, durable. Special couuters to order. [:lr Send for ci.rc1dar. C. J. ROOT, Bristo[, Conn .. 1). S. A.  

) '[1 is the only perfect one. 
I '" will not blow or jar out. 
1 '1' gives a clear, white light. 
I'r IS like an engine bead· hgbt. 
I'P �l��'Jsf�g:itI�&il���ifi�t 
) 'J� burns kerosene, 

Sentl fa l' bo')k ( free). 
R. E. DIETZ CO .. 60 Laight Street, New Y O r:Jk .  

�[enUon this paper and get special discount. 
"""'-ESTABLISHED 1 840.� 

fitcbburg � 

� Railroad 
HOOSAC TUNNEL ROUTE 

between 
New England and t h e  West. 

C. in . BIJRT, 
General Passenger Agent, 

Doeton, llIllss. 



A R MSTRO N G'S P I P E  TH REA D I N G  
- A N l J -

CUTTI NG·OFF MAC H I N E S  Both Hand and Power. :-;izes 1 to I; inclle�. 
\V;lter. na�, allel :--;team l1'i l ten�' 'l'onb. I I  inge<l Pipe Yi�eM. 

Pipe Cutters. Siock.'1 find IHc .... 
'univ("I"S(llill aCk1JOirll'({Ocfl to 1)(' 
THl<: B f:ST. z::trSelldfor catalo(1. :.;...=�::o T H E  A R M S T R O N G  M F G .  CO.  

DI'hllICI.IJI·t.,. COUll. 

T H E  COBURN PATENT TROLLEY TRACK 

HOUSE DOOR �1fJJ 
H A NGERS� 

� c itutific �mttitatt. 
Insufflator. A .  I l e  \�i 1 lJh�H . . • . . • . • • • • . . • • • • • • . . . . . . .  G43.8fj7 I r01l. ::5ee �olcte l 'illg irol!. ,Jack. �ee PUl llping- jllek. �('afrtlld jack. .Jar elosure. K I{. )leyer . . , . , . . . . Joint.. :"iee Hail jll l l lt . . .  .\43.\108 
. ) I I llrllai heari:J./.!. K I I .  Helll ler� . . . . . . . . . . . . . . . . . . .  U43,9a4 
Ket tlet'. protector again�1. �t.eal1l frolll, C. I .oren-

zen . . . . . .  , . . . . .  . . . . . . . . . .  • . . . .  • . . • . . . 1i43.877 
1"':: inet()8etl"e. I .. E I'-amlll . . .  . . . . . . . . . .  H4;�,718 

��III\iI��}.
I
��e���f!II��!

e
�I�':· (�a��I

(%au. � : . .  : : . : :  � : : : : : :  :i!�:��� :�;�:��'I�����)l\ill��\t�a� .. �·\ . .'I ; 't��r��;::I\·d: : . . . .  : : ·  ,
.:.' .' t

'ltf:��)i Lamp blll'IW!', petrolelllll i l L ('allde�cellt, J .  

M ARCH 3, 1 900• 

1t Litt l e  Light on t.he watch suhject is found in our n e w  hooklet, which all are invited to send for-free of cost. 
Jeweled 

HrallWoH'hi ie . li-I:�.SOj varioll!'l�i7,e8, grades and prices, to Suitevery Lalli p. elect ric al'(', ( ' . •  1.  'I'oerl'ill!.! . . . . . . . .  _ . . . . .  . .  li·t�.H;)-t H.eeo�ni7,pd universally as 
:::!:!�I��;I�W'·lrk:

l
n)����Yi\

I
I���:��·.(: .1.t.I�: .1::: . �·

.
i�.I���·: : : , :  :;!t��t� The World ' 8  Standard. I..a�t. divided. \\'.  B. A rllold. . . . . . . . . . . . . . .  . . .  . .  tjJ.3,�.��1 I Sold hy jewpl�rR �verywllPr('. An Ehtin watch always has Lathe� .. b<!" illg at Laci.lmellt fur llletal wurklll� . . . . � ., the word ' "Elgin" eng-raved on the works-fully guar-( ) . 1<,. t Oil\" el'�e . . .  ' .  . . . . . . . . . .  . .  -. . . . . . . . . . tH,'" 1.\ anteed. Latl�.i rr". lila,'

." "'" f:,r rrra k il l" eXI"",d ul me' alii,,, " "  
_

_ ����������������;;E�l��i�n�N�a�t�io;n�a�l�w�a�t�C�h�c�o�. '�E�I�i�n�'�I;l�I���� __ 

I ordyce �\: DUllum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114.,,1140 Life preserver. J. l.\: Ii. Silbar . . . . .  . .  . . . . . .  IH:U;'''-; 
I . i!!htil lg' appal';illls, It. :\l , Dixon . . . . . . . . . . . . . . . . . ti4::i.8U 
Lillo type machines. hla t I'ix  alilliuu lIlechani� l1l for . .  J .  Place. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . • . .  I,",a.�r;(t 
Lif}uitl nll.�ter. 1-';. 'I' . '\leI\.a l� . . . . .  ' "  . • • . ' "  . . . . . lH:1,.I)-I'i' LtlC·k. Sep J\lal'lII l u ek. :-:':ulh Itlck. Lo('k. A. H. }1 erl! U��OIl . . . . . . . . . . . . . .  li4;{,H:i:',. li-t;),9;',7. t.i43,�!;'ili Lock; c'yl�nders and key hubs. 1lI0rd for. }<'. &; n . . . . . . }1 .  " ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . _ . . . . . . . 1i4.{.hah 
LO(,Cllllot ive or rai l way cngme. D . .  I oy . . . . . • . . . . .  1;4:-;,745 
L� I.I! eart, Ci-. Be nder . . . . . .  . . . . . . . . .  , .  . ..... . . . . . . . .  li·t:1.!I:{:-; Loolll. A. &. S. \V idmer. . . . .  . . . .  1�I:t m..: Loom /-!Hide lever. L. A. K ing. . .  . . . . . . . . . . . . . . .  6-I�I.ti.;.,. Loom. neertle. (i. F. K uett. . . . . . . . . . . . . . . . . . . . . . . . . . ()4:-L!I()2 Lool1l. lIeedle, 1> . •  1 .  :\laC'donald . . . . . . . . . . . . .. . .. . . . . 'ita.878 
Loom pickel' attachmellt. It. L. DurhanJ. . . .  . 1i4:-{,Rtt; Loolll sheddillg mechalli�lll. K I l l l!rahalll . . . . . . . . .  Ij4:�,!ki4 Lu bricating rotary shaftt-!o mean� 1'01'. :\1 .  liruscher li4;-i.'IO Lumber luadel'. L . . 1. Cody . . . . . . .  . . . . . . . . . . .  tj·tt7b." LIllich box. fnldlllg". A. :-'. Brown . . . . • . . . . . . . . . . .  lil:-u-;ti� �Iallltoidillg machille. C. l.ohrll lan . . . ... " . . . . . .  I.i-tS,!JI;7 :\I;llt dl·tl l I l . .... Kliutte! .  . . . . . . . . . . . . . . . . ... . . . . .  !l4:�.Hli;') 
'\lea:-;lII'i t ll! "e:-;�{'1. \ V .  :\ 1 .  Itpid . . . . . . . . . . . • • • . . . . . . .  1;4;.;,1;,";: .\lcrct'ri7.ill!.! a pPllra t \1:-;. H. �l1 bf(� l lat . . . . .  .. . . . . . . .  li-t;i.71'i1 

This h�8tS Wind, Steam, or Horse Power. 
We offerthe \\'I':U�TEI: :2� actu81 h(lrsevower 

G A S  E N G I N E  
jor * t r,o. 1t'8s 1 1 1  per cent dIscount for cash. Ruilt 

illterchau�eable plan. Built of best material. 
\!!l.lle i n  lots of JUli therefore w� can make the pricA. 
Box(,l\ lor shipment. weigbt 800 lbs. l\lade lor Ga.'! 
or Clusohne. Also Horizontal Engines, 4 to :�() 11. p. 

WEB�TEH, IUFH. eo., 
1 07 ,1 \Ve.t 1 "th St., C hiellgo. 

T A K E  A N  O L D S  
G as  h r  r :n,i'\oJ 1 l1(! ";tll!ill� IJut It  
un Y'lUr \Vul'k nnll  I r  II (toe 

DON ' T  S E W  ON B U TT O N S  BaChelor's Buttons made witu 1 111 P l" O V  e d  \Vn�h. 
bU l'lle Patent FJl!iitf"IlC)'M sli p on in a ji.ft-"y Press a lit.tie lever- they hold like grim death, but uou·t injure the fa b I' i c. Instantly released when desired. By mai]. 10e. each. lUns. catalo"'''1.le show-

-'10 ""  ini! collur I.mttons uld orher _ l.�� rl����lf������t::.sf���O�l �i��est. '" 
Au.ericRll I{.ing Co., Box P, Wate1'blll'Y. Conn. 

ICE BOATS-THEIR CONSTRUCTION 

��l:!x;�li�� a:rI
I
l
l l

�::�I·. )}:���'.� ,;gr�!�fn��� �hnug:il�:\�libJe Hl �� 
'I'he first made with adjustable track. �l�i�l:r-g�i�:�(�ul(\\\'I1'�'ii��1fI�l�l(;fl ; I l'e: '  'It : ' 'It: ' '�I')(�':���: tit3,tj75 

'I'he track can be put up in 30 minuteS'. tj·I;U;!I(). l i tUi!11 

flllfill our('lllllHsan�i 
tl u t. I  � t l' )'OU t hnl 
l h  loft! I� no hr'l t " r  ("11-
giTI(." un t ile morkpl, 
�t"l1d 1 1  lmck without 
e pel1�u t.u you. 01lr 
elr "I ' ,' I lloe 11'111-
t orfol Hl'e ml!nlrl)n�"'NI 

c(mstl'ucl ion. " iew� of the rwo fa�test ice·sailing boats 
uS<'fi 011 the Hudson river in winter. By H. A. Horsfall. 'l.E. ('ontained in S(,IE�TIlo'IC AM l<:RICAN 8 U PPI ,Jo:
M };�T. :\0. 1 .  The same number also ('ontains the rules and regulation:-< for t h e  formation of ice-boat clubs, tb.e f'ailing and management of ice-boats. Price 10 cents. or Sf'tltl /Ol" Hook. 

• ���i:l1.�, �:�·l r�:��Vdl��t��I�lr: ·f. �. n. CUW pcl'·Colcs. tili,n:!!) 

The Coburn Tro l l ey Track Mfg. Co.. H olyoke , Mass. I '1 1 1 1 .  �ee Feed nl l i i .  Ir.,;r;nr.ii��.iin�;;t��p� .. PI�. · .\1 i I l� .  a l1t 1 11llat ic  i'ilOjl  for. A. �. \brUIl . .  . li4:-;,!It;S 

THE CORPdRATIONS 
ORGANIZA TION COMPANY, 

2 Wall  Street, N e w  Y o r k ,  Procures t h e  best Charters of Incorporatlon to!' the desired purpuse, avoiuing heavy expense and taxation. 
A nv k l lld, allY State. Patent H.ight Companies a �pecialty. Ittr Send for Pamphlt"t. 

.�. A. ( � A rl'E�, OfCoullsel nnd Jlanagcl'. 

The New YANKEE D R I LL GRINDER 
S<-lcUI.IU,,·III1:r ·Ol"'r�·4..·1". 

• nO �i. � tUt�. �111 ... t or I til""" 1113' 
" hiu� l!U'." Intv Iho1 II!"�,I III.:: t.lt.IIIM IJ� 
t tlt'!  I ll .. il1fol l\\fI Hr lhl'� � 1'D11"!1 tll  . .  l o  

\\' I I  V t Ik'�':UL_ h:tnd �rmll"l . . w(lrk. TIIIJY hrt"JI.k, "t'.!!.r 
hl,Jr aI."I IIIlu'hh� 

liB �.r 'I,.· .. t: 
I'\�' ' I I/Ide 

\\'rlt.· 

Niagara Falls�. 
Industrial Bumber 

OJ<' TIlE 

Scientific American 
Supple ment, 

�t Ille elevatlnl.!· appal'at 1 l  � . .  J .  ,\1 uirhead. . . . . . . . . .  li4;-;.ti7-t-
�ttltor. :-:'ce Bydraulit· llIotor. Itotary motol'. 
..\101 01' actuatet l �ig"11Hl. '1'. B. Keelel' . . .  . .  . . .  . li-1:1.8:!4 :\Iucllag-e receptacle • •  J. H. \Vi l l lalll�( ) 'L . . . . . . . . . . . !i4:i.s5:) )'lusieal illstrumellt. \V. W .  7\-IcCa l lip . . . . . . . .  tj.U.tl2:! �ut. lock. axle. \V. C. Brig-ham . . .  � . . . . , .  . . . . .  fi4;i.\l:;\1 
( hiI'. bow fa('ing. Bot)crt s &; Fit z!.!('l'a ld . . . . . . . . . . .  Ij-t:;,�'80 Ordnance breecb clOSing mechanism. Dannu B-eier �\: Dalzoll . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . .  ill·too.') Organ action. combined electrical and tubu lar. \V. B. .... Ieming . . .  . . . . . , , . . _ ,  . . .  li4:�.�·qO Overshoe. P . .1. Ba chelol'. __ ' " __ .  . . . . . . . . . .  ti.J:).!I\lS Pa('kaJ..\e and postal transllIissioll. apparatus for .

. . 
, ... , 

l .  Cizek . . .  . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . 1.4.). �t!l Pac'killg alld �t(lrIllg \'es�el, ( ; . \V. \\' halley . . . . . . . .  li-t·to;{'� 
Pa(l I t l( �k.  A .  H. Fergu:-:siol l . . . . . . . . . . . . .  " li4:-;,!f)l i Pan. See \�acllum pan. Paper. apparatus for Hint glazing colored. B .  

tl meiner· Hf>nndtlrf. . . . . . . . . . .. . . . . . . . .. . .  _ . ti4:kRl, Paper ba!..! machine. O. Hesser. . . . .  . • . . . . .  . . . . . . .  n4:UU:t Paper holder. H. 1'endick. . . . . . . . . . . . . . . . . . . . . . .  Ii-t.-�mi' Paper hplder. toilet • .  1. IkewsOll . . . . . . . . . . . . . . . . . . . .  t.i.l;�,714 Paper tubes. apparatns ftlr l llakillg . .  1. I L & Jl;. J.. 
\V h i t e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . f-t4,O�5 Photographic lIegatives. apparatlls ftlr wash inl!. 
It. K. .Marston . . . . . . . . . . . . . . . . . . " li";�.�·'l Piano attachlllent. A. F. Florey. . . . . . . . . . . . . . .  . .. f>43.7W Pin. See Roiling pm. 

Pipe. �ee Flexible pipe. Plant protector. A. G. Faye . . . . . . . . . . . . . . .... . . . . . . . .  tiH.l107 Plam.er. cot ton seed, .1. P. Ca ldwel l . . . . . . . . . . . .. . . .  ti4a,942 Planter, hand. ll. ll. 'Vabers . . . . .  . . . . . . . . . . . . .. 1i-ti).784 Plow, A. (�" Carter . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . .  1�::i.Ba8 Plow, wlle e! . .J. Ol iver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t·�;�.8b5 Post. See Fence post. 
Potato digging machine. J. '1'. CeciL . . . . . . . . . . . . . . .  6-t�.740 Pre�s. �ee COpyillg press. Cott on pres�. Ex· tract ing press. }-I'i1ter pres�. Printing press. Pressure )!age. }-I'. l .. ane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti·'�.8'fi Primer. percussion, J. Parker . . . ..... . . . . .... .. . . . 1i-t:).!!7" I 'ril lter's quoin. \V. ll. Lrnchard . . . . . . . . . . . . . . . . . . .  H4:Uif)4 
Pr i l l t i l lu attaci l lnellt f(lI' rOll holder�. \\'. C. Day . .  fi-t::{,S!d 
Printing deSIgns. forming acid re:::nstant.  Corn· 

wall & Hoedicker. . . . ti-tt8!12 Prillting ]Jress. H. F. Bechman . . . . . . . . . .  _ .. . . . . . . .. . li-t:t!I!1':1 Prillt illg- pre�8. B. I I .  �Pc(·k-llalH·b . . . . . . . . . . . . ' . fi-ta.li:l:? I'rilltill� pres� forHl daIllP('llilig IIlccilani:"Hl I . Hrotlks &; Huson. . . . . . . . . . . . . . . . . . . . .  . . . . . . .. ti4;{,!I-U Printing press register gearing. Hrotlk� &; llu�tln . tj·I;-).!110 
Prlllr i ll�!_ stamping. or callcelillg machine. It. C. Merry . . . .  . .. .. . . . . . . . . . . . . .  . . . . . . , . . . _ . . _ . . . . . . . . " 1;·':�.Ii2-1 Propeller. chain. \V. C. Haub . . . . . . ..... . .... . .  fi-tS.'52 Propeller. reciprocatin)! . .  J. Liehetti .... . . . . . . . . . . .  la;l.!ltili Propeller vessel. C. -K Hal1�en. . . . . . . . . . . . . . . . .  1�:I,lilti Puller. See Bush pu;iel'. Pulley and sprinl!". combined belt. li'. " an Duzen. G4a.liH!) Pulley. fiber, J. R. 1'bame . . . . . . . . . . . . . . . . . . . . . . . . . .  fj·la.'H2 

l;� !��. ��tu������,orrl��� 1..F�I!��iiW.�·:.: -:. '::: . ........ : :tttiH§ Pump, fioating. \V. �. Bryant . . . . . . . . . 4 . . . . . . . . . . . . 1�i).8fi:{ Pump pi�((lIl. A . . J. R1-l1isbun . . . . . . . . . . . . . . . . . . . . . . . Ii-I:-;.!)�ii Pumping eJi�ill e. �team , B. o .  Hh tlrte� . . . . . . . . . . . Ii-i.-t'i';{:! PumpilH! jaCk . . 1. \V. �wall . . . . . . . . . .  _ . . . . . . . .. . . . . .  li-t:-;'�12 Quicksilver fl1rlHlCR, 1 1. C. iJ1IVey . . . . . . . . . . . • • • • . ti-t;�.s:)!1 Hack. See Cloak or skirt rack. �talll p rack. Rail joint, Goodim! &; Ackersoll . . . . . . .  . . '  . . . . . . . .  ii4··1.0({) Hail joint. A. G. :\lichle . .. . . . . . . . . . . . . . . . . . � . . ' . .  ' . . . . ,i-j:t":'i-t. ItailwH.Y condui t  s),l'Otem, �1p:ctf1c. J ... Ilion . . . . . . . . .  ti-la_j4� Railway. pleasure. ,], Anderson . . . . . . . . . . . . . . . . .  Ii-I:-),!�i Hailway signal �ystelll, :\lanstt eld & 'I'hompsoll . .  lit:{.tilin Railway spike. P. J. Klein . . . . . . . . . . . . . . . . . . . . . . . . . .  ril:i.tif)R Railway switch operating device. �treet. A Huber ti4:Uf6;{ l(ailway switch stHnd. \Y. M cCnffery . . . . . . . . . . ' "  . "  ti4:-I.AAI Hai1way tie alld joint protector . •  J. 'V. Howle . . . . . ti4;-).'i'n;) Hake. See Hay ra ke. 
Hn�r. J. L. I l lgaI8bf� . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Ij4;{,�'17 

Heu�'�!;aek teac.� �I1� . . .  (�� . . 
e.��l.�ati(.I I I . � I . . . (".�����: . . � .. 643,8!l-t Heaping or mowing machill e cut t ing apparatus, 

.. �. Robl in. . . . . . . . . . . . . . . . . .  . .  . .  . . . .  t�a,li84 Register. See Fare reg-ister. H.ein holder .J .  S. Sewell. . ....... . . . . . . . ............ 64::l.liH'i' Holling pin. C. L. PItcher . . . . . . . . . . . . � . . . . . . . . . . .. . . . t;·l3.78() 
H.oot. diggel'. J. ,Jellsell . . . . . . . . . . . . . . . . . . . . .. . . _ . . . . . .. I)4S.'!)' 
Hotary engine. ,June & Perry . . . . . . . . . . . . . . . . . . . . . . . .  t).t:UIlI-) Hotary motOr. H. O. Gadberry . . . . . . . . . . . . . . . . . . . . . .  t-).t.;{.7!ll ��:�; :�1Y��lk��J.�1�·��

l
h ��.���.:.: .: .� _�.:.�.� .:.:.:: .:: :.: .:.:.:.: :':' :'.: �tM� �catfold or portable trestle, '1\ :\l i1ne . . . . . . . . . . . . . . li43.:lti� Scale. A. R. ZlTTIillerman . . . . . . . . .  , . . . . . . . . . . . . . .. . . . (i4:1.70:-:. Scraper. wheeleel. �. �. Spindle . . . . . . . . . . . . . . . ... . . . .  ti4:{,tiU:) Separator. See Cream geparator. Separutor nLlHchmCIII � C. H. Treat . . ... .... . . . ... . ti4:t!l:?l �ewillg machine guide. \V. I·' . ..-\ uld . . . . . . . . . . . . . jj·n!I:{(t �haile holiiing d evice. F. :\1 .  Bnrrowe�. , _ . . . . . . . . .  ti43.li:?!1 Shaft or thill {'ou )llillU". 1 1 . .1. ,I ir ('il('l . . . .. ti-l:U�4f; �hapltHr machllle bit holder. L. S. Depoe . .  . ti-tiUl;)(1 Shirt. loG. R. (;'ould . . . . . . . . .  . G4a.'!1;-; Shoe. A. A. Kuhn . . . . . . . _ . . . . . . . . . . . . . . . . . . . .t;4;),ti5!l, li-t.i.fif�) �hoe form. A.· D. Tyler • •  Jr . . . . . . . . . . . . . . . . . . . . . . . . tWLS05 Shuw windows. deVice for relll(.ving arl iele8 frolll, 

. 1. C. }!;rll�t. . . . . . . . . . . . .  . . . . . . . . . .  . . . .  . . . . . .  . • .  fi4:1,95-t �hutter btllt. ,J. Sabold . . . .  . .  . . . . . . . . . . . . •. . . f)·tUnO 
�igll, i 1 lumll1ate(L ( '. H. Hi l l .  . . . . . . . . . . . . . . . . . . . . . . . t.i·t;{.872 �ign. I l luminated. ,Jean &; Bol1chtlll . . . . . . . . . . . . . . li-t4.015 
�ignal. See �Iotor actuated siglla!. Sigllal meclHlnism. motor aCl1Hlted, '1'. B. Keeler .. la:t�) �kirt. A. P. :\lcGraw. . . . .  . .  . .  . .. G·':-;''i'� .) Skirt haJ1.1!er. J. Headland . . . . . . . . . . . . . . . . . . . . . .  t;4:t.slS Skirt !'upporter and WHl�t holder, A. :\1 ilIer. . . . . . . .  li-I:Ui70 �moke consuming furnaee for locomot ive CII' gines, K. :\larek . . . . . . . ' ' ' . . . _ .  _ _  . _ _  . . . . . _ ' '  . . tit�,8n() Smoke preventer, ,J. Ormerod. . .  . . . . . . . . . . .  . . . • . 1i4:{.i'Rti 

§�!t�e�\\\�\r·�·n�\J'��g�'���i;e�t.· � : : : :  � : :  � : :  � : :  . . . . : : :  :j!t� HpanlleI' and wrench. ("ombilled. fl'. �chradel' . . . . .  1i-t-t.O;{;-; �pike, lift 10ckin�. C. D. \\rarner . . . . . . . . . . . . . . . . . . . .  li4;ti01 
Spinning frame roving stop motion . .  1. H. :"or t h ·  

T(lp. . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .. fi�:�.�I�l Stam p order ami delivery ("a�e, \" . u. 'l'ayl t ll'. . . . . .  li4:-).!I!I� Stamp rack. rubber. I I .  S. Itol.!!er. •• , � . . . . . . . . . .. . !j4:-; " b 

I� O 1 26 1 .  Stand. See Dressing � tand. 
Dated March 3d, 1 900. �i��l�:\�:� I

I
;:�'lit"�: g��t� .& . . 

Bi�'e.t t . . .  ' . .................. ::: :j:l);1� Steam furnace. decolllpo�ed. lTortl!e &; Itahe. . . . .  li-la,R20 Steel balls. mllchine for sorting. F. �('lllI l Ik  . . . .  . ti·m,!1l2 Steel or homogeneous iroll, e l la rlJ(�liz.e<l. \\'. F. 
'I'his speciaJ numbel' of the SCIENTIFIC AIHEHICAN 

H(l ppI .B:\n� !\"T i8 illustrated by tbi rtv-five engravinf.:s amI i� n most valuab le compendiulll of information re· latillf,t to  Niagara. Contents, 
The lJ ifi.lor\" of Niagara Fll i ls. 
�i���l���g�:�beh��t����l�.��nd Niagara. 
'I'be Bridl!es of Niagara. The (�reat Power Plants (If NiaJ2"ara. Pre:-;ent Statlls of the Industrial Development of the Ii'al ls, 

l·rict�, I .. (�ellt!". For Sale by all newsdealers and by 
M U N N  & COM PANY,  

l'llblishel'S, 

361 nUOADWAY, NEW YORK. 

&; G. \V. Niedl'inghnus. . . .  . . . . . . . . . . . . . . . . .  li4;�.72Ii �toking mechanism, \\'. :\lcC'lave . . . . . . . . . . • . . . . . .  tit:tRS:! �topper. See Hot t le slopper. Stopper or closing device for prpvPlIl ing recepta· .., cles from t;�.ing refilled, I t .  (iuU lou . . . . . . . . . . . � 1:�.�� ;-.tove. g"ns. J .  l ltchetl . . . . .  . . . .  . . . . . .  , . . . . . . . .  hid.I ;);) ·�tove. heat ing. S. H. Cowles . . . . . . . . . . . .... ... . . .. 1;4:Un:� �1O\'e  oven. g"as or gasolille . . J. 1 . �I()all . . . . . . . . . . . .. fi43 . !llfi �toveplre elbow mach illf', ll. �eli()Wsl�y . . . . . . . . .. li·t{,!1 1 :1 
�m,:ar. making beet. Oxnard &; Baur . . . . . . . . . . . . .. li�-L-.:jS �ulky. racing, �1. Payne . . . . . . . . .  " " " "  . . . .  , ., ... li-t:),�·:l .... Superheater. H. Szamatolski. . ... . ... "" . . . . .. . . .  Ij4S,!lHO �witcb. See Electric switch. Table. See Cigar rolling table. (Continued on paue .11.3, 

• tur :-4111' ,'l I n l  u111cll 
e tl � l fI (!� nt." n)n�1. 
CClll\'eldcIH. I"rr,' HIli • . 
I,i,.-' rn', . . '11,·11. (f 'flI�·t, ,\ F�h tHf") li A.lIll 

l Jynnmos ror F.lcrtrlc lll'bt,.. 
lll),!, L� 1tJ:I][s up t(l l 10 lI,:llts. IR 
e. ·P. Mot rs lOr p�}\\'er pur-
Wt�i rl��� :;1 i�'iH�� (:I'm�('� const.ru 'Uon find LUIIY )f'Unron
t't:!:t.1. end for cJru crlpll\l' C 
Il u lletln. 

ROTH BROS. & CO .. Mfr$. 
!12 11' • • 1 acksou Strect 

Ch ic8g0. I I I.. • • •  A .  

MOVING PICTURE MACHINES 
Stereopticons, Gas Outttts. Films, Slides ano Accessories. An opportunity ff,T men with small capital to make big money. 'I'ransvaal, Philippine and Spanish-American \Var slides witll printed lectllre. We are manufacturers and save you the dealers' profit. Send for 
�a,ti�71�. 1&�(\\���!s��I�C;��u�,{��\ig:��til�)ePt. 

We Defy the Wor ld  to IlI'lHluce asgooli a wlieel as the Arlington & OakWOOd. Strictly high-grade. qualil,y, material and constructioll. uwmrpassed. A mal'vel of beauty and l-Itrength. thor· 
oug bly tes(;ed and fully gual'an-F�--i� teed. 

los\�!!'i�dh�I��:;:��c:� �lolley refunded if nut 
A S  represen t.ed. (§����) No money in advan(,f>. 
S35 "Arllnltlon" S16.50 S40 "Arlinltlon" SIS.50 S50 "Oakwood" S21.50 We belong to no tru�t or ('ombine-employ no a.gents. You pay hut one small l)fofit-and our enormous ('ash sales enahle u� to give the best value ever offered. IlIus. t,·ated Catnlog'lle Free. CASH BUYERS' U N ION, 

1 62 W. Van Buren �t., R-1 3 1 I Chicago. Ills. 

GOODFORM CLOSET SETS 
keep clothes shapely, closets orderly and take 
only half the room you now use for the 
same garments. Money back if you want it. 

MEN'S SETS-$2.75 each. ex] tress eol lect-·I� garment yokes, {j trousers 
hangers. 2 shelf lrars, 1 loop. 

WOMEN'S SETS-same pricc. Two sct s one shi pment. $500. 
lf your dealer hasn·t them, remit to us. Booklet free. 

!'\EI.LIXH A HENTS. Boston-R. 11. \Vhite &; Co. Detroit HUnter & Hunter. Hartfoni-BrowJl, 'rhOIDpMon & Co. Cincinnati-Pickering Hardware Co. Providence- Callender McAmdall Indianapolis-Pau] H. KraUSf-!. 
& 'J'ruup Co. San Francisco-Palace "l:lardware Co. Hrooklyn-Frederick Loeser & ('0. Denver-Daniels & -Fishel'. Ruffalo-Wm. HelH.!erer Co, Butte, Mont.-D. J .  HennesRyMer. Co. Jersey City-Wood & MClin!.". Chicago-Mars ball �1e ld & '  '0. 

��tr����i�IJa�e�·p:�I�i.l\ orsel!. omaha_J!�:;��IW;(�.illg &; CO. 

CHICAGO FORM CO. , 74 - 125 La Salle Street, Chicago, U.S.A. 

Buy Telephones 
T H A T  A R E  G OOO·· N O T  . . C H E A P  T H I N G S : '  The ditference in cost is littl�. \V e JZual'antee our apparatus and guarantee our eustomers against loss by patent suits. OUi' guarau, tep anel instrUlnents are botb good. 

W E S T E R N  T E L E P H O N E  CONSTRUCTION C O .  
2 50-2 5 4  S o u t h  C l inton SI . . Chicago. 

Lm'!1l'st .Mann.f(utll l"er.'1 0 f 'I'eleplwnes 
e..rc/u...«illf'ill in tllf l ' lI itert States. 

GAS ENGINE 
IGNITER 

COllmlete with spark coil, 
*,2.00 'i'he H CNt T h i nI' on the mnr�{et. LntcHtnna most improved mtldel. 

liT Senrl. j01· ()i) l�ulal". 

The Car l i� le  & Finch Co. 

WE EXCEL AND U N D ERSELL ALL 
1<:lec.tl'i" ()nt'l'iage Lights, $4.35 
�!.�. yr(;!:;\�h;;

I
III·;fi't�,Oll1plete� �:�� 

""S llr.'di('n I nat t(� .. je�, 3.9:1 
Unttl"],Y Tnhlf� I.Jnnlp�, 3.nO 
EIf·f·tri(· n llil"rn }'�, 2.9;) 
-'�)e('tt'ifo 'Xt�(· ktif· l�illlltM, .7.01 
:lli n i n fUI'l" Electric I.JanIPs, . :lU 

Aqents TITfl11 teu. S ew-I f 01" Ne1v Catalogue, Ju�t out. 

OHIO ELECTRIC WORKS, ClevelRnd, Ohio Headquarters for Electric Novelties, Supplies, Books. 

A COMPLETE 
Electrical Library 

By PHO." T, U'CONOR SLOANi']. 
An inexpensive library of the best hooks 011 ElectriCity. Put up in a n e a t  fo I d i n  g box, a� shown in cut. I�'or the student. the amateur, the workshop. the electrical e n g  i n e e  1' , schools and colleges. Comprising five books. as follows :  Arithmetic of  Eiectricity 
138 paRes, . . . $1.00 Electric Toy 1\Iaking, 140 page., . . . . . $1.00 How to Become a Suc-�����I .Elec.tr�ci�ll$lr..z Standard Electrical Dic. tionary, G8.! pages. $.1.00 

Fit'e volumes, 1,300 paue,'1, Electricity �IIUIJliftetlw 158 

and. (mer 1+50 ·UlHstratiOlls. pages, . . . . . t:l.llJ 
A 1)uluable and utdisptllsable addition to evrrJl Ubl"ar-y. 

Onr (�rent SI)ecinl Oflel'.-\Ve will �end prepaid theabovetlve volumes, handsomely 1J0und in blue cloth, :� �h�i�'�le {nl Wlteen ;:f8t��1�0 \�: C�t� � ;�e il� ���l:i�� {( 1il��r.1 �(�"d 
Price of $,:).00 for the ('omplete set. The regular price of the five volumes is '7.00. 

M U N N &. CO. , P u b l i s h e rs, 
361 FU� OA D W A Y ,  N E W  Y O R K .  

SECTOR LESS WIMi:-3HURST MACHINE. -'J'his article gives directions for making. 4 illustrations. �CIENTn'IC AMEHICAN SUPPLEMENT 1 1  :1 1 .  Price 10 cents. For sale by Muon & Co. and all newsdealers. Send for new catalogue. 

Stock .sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 

Prices $ 1 60 and up. S e n d  for Catalogue, PIERCE ENGINE CO., 1 7  N. 1 7 th Street, Racine, Wia. 



M RCH 3, 1 900. 

• � .1 •• °ll.' fttJtl�:i.: •• �al. N:�\ ruact , cl1om(' :  lldaptt>tl to everyonp. ]��Iect.rical ( J I'�lechanical I£ngineering: .\Iechanit·al hrawing. Guillance of expt·neuL'eli. able IIlMtrllctor�. rakes spare time only .  'rhos. A. 1<:018011 and others endorse Institute. Catalogue free. E I .EC'I'IHCAL g1l"GI "O I<:ER 
IN8'l'l'l'U'l'E, Dept. A, 120 Liberty Street, New York. 

TH E , 
ENGINEERING 
'-MAGAZINE 

Fo.r:( 1 900 
will presen l a galaxy of notahle papers, 
fu l l  of sllggestioll alike to student and prac
tical man 

A ha1ldsomely il lustrated prospectus, with 
saluple copy, free on request. 

T H E  E N G I N E E R I N G  MAG A Z I N E ,  
120-1�2 Liberty Street, New York. 

222-�15 STRAND, \tV. C .• LONDON. 

� 
Apollo galvanized iron IS 

branded Best 13100m. Vie 
notice an itching to u se our 
w o rd Apollo. 

It isn't the name it' s the 
Ifon . 

Apl'>Uo Iron and Steel Comnanv. PittsbltT2a. 

THE H.ASPER 

Self-Acting Oats G leaner i� Rent to any respon�ible part.y on two week.s' trial, and lf not satisfactory can 
be returllp.d at OUI' expense. 

\\T bat (�ol l i d  be .�ni re r ?"  
Feed YOUI' horses clean oats anll keep them well. 

Over 1 ",000 ill use. 
For prices, terms, circulars, etc., address, 

KASPER OATS CLliANER CO . •  ....L .... -lI:t"""" J 6 ()O Wabash Ave., Chicago. iii .  

Th . . " Wolverine " Three 
C y l i nder Gasol ine Ma
rine Engine.  
The only rt'\'ersillg and selfstarting" g"asolilltl tlllgilJlt! on 
the market. l .ightest tnlKine 
for tlte l'nwt'r h-.ilt. Practi
('li l l y  110 dbratiol1. Abtlolute
Iy AAfe. �ing-h.·. double and 
triple lIl:lrillt! allli stationary motors froll1 " to 3U H. P. 
W O L V E R I N E  

M O TOR W O R KS, 
Grand Rapids, M ich: 

SEED DUE 
BILL FREE 

The Greatest Fam i l y  Newspaper is 

Tesl ie's � _ 

� "Weeklv 
e. 

, ESLI E 'S WEEKLY is a paper to 
L keep on the l ibrary table, and to 

read and reread, and to file away for use

ful reference. It is  read by more fami

l ies of  culture and refinement among the 

masses than any other paper of  its class 

in the worl d .  It is the greatest, best, 

most attractive and cheapest of all 

American educators. 

It  is for sale everywhere - on the 

stands, in the bookstores, on all trains, 

at 1 0  cents per copy . 

One of the Best Gen �ral Advert ising Mediums 
in  the WOl' t d .  Send for rates. 

L E S L I E ' S  'W' E E K LV .  
1 1 0 F I F T H  A V E N U E ,  N E W  Y O R K .  

$ C itutific �mrticau. 1 43 
'rable cloth bolder, .J. D. �Ja�tman . . . . . . . . . . . . . . . . . . fi4;:U).�2 1 'l'elc/!raphlc �afety dev ice, 8. H. \Vl'i/!ht . . . . . . . . .  ti4.i,7Ot) 'I'piepholl e direct.ory. L. H. )iert,z . . . . .  , . 0  • • • • • • • • • •  ti.,;�.74�1 I ')'elepuune tl"all�TIlitter. A. Stromberg . . . . . . . . . . . . .. 643.S:*l 'l'elt:'pholle tramlllllttel', 'rucker &. J euk1ll8 . . . . . . . . 643.9'J3 Telepholles. autumatIc retm'lI sigllal device fur, 

F. Burger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.St).i 
:::hl:I��;:,I;�a�:'Z�·. 1�; •. h.U\�;'. ��: .�' . .  ����k��l.� ...... � '. : : ' . : ', ', ',: :ttt:�g 'l'tlermUsIHtic alJ 1JIl1'1U1l8. L. Morgensterll . . . . . . . . . .  fj"'3,S� ')'hres-hlllg' :naeiIille feeder, Patterson & Hil l .  . . . . . tj43,ti4U Tie. �ee liailway t ie. t �ll,Il���ql{�,. S:::�i�.:":::': 
'l'h uber, lJl'e�ervilll!, \V. CI'OS8 . • . . • . . . • . • . . • • . . .  (i4;� •• fi2 'rir e, pllt-Uluat Il�. A. I t . :llal'ks . . . . . . . . . . . . . . . . . . . . . . .  64:�.t-i2h 

Works. Camden. N. J. T H E  ESTERB ROOK STEEL PEN CO. 2 6 John 5 1 . .  New York. 
'l'ire, vehicle . .  J orda1\ & ('1'0 well .  . . . . . . . . . . . . . . . . . . . tH;).ti7;) 'I'obaccu leaf slelllulill,!! IllHchille, 1<'. (; . J>ietel'ich. tH4,UJli 'l'oe clip alld cuunterpoise, 1'. GoldsmIth . . . . . . . . &lo.S!!6 T H E  H O M EM A D E  W I N D M ILLS OF N E B R A SKA.  'rOIlg'S, fire. "V.  U. Morlan . . . . . . . . . . . . .. ... . . . . . . . . . . . 643,72..1 

A most valuable series of articles conrlensed from the {���e��)�l�i�l���C)l�·i\\� 'G\:\·l����lte·l:r:: �::.·.·: . . :: ." . .. .. :: m�:�� ffie'aI B llet'n by E w' 1 H' kl . Ba bour 's �llt l · bed 
Tow cle�lller, A. MOl'istlll . . . . . . . . . . . . . . .  tH.t,I�H �l S�pPI�mel�ts NO!'. 112ii4� 1��5 

rand 1\!�6: IS'l'he 
't1race h,t1der. SilU!lerree. L . . ,1- Campan . . . . . . . . . . . U43,tl4::1 serie:; is accompanied by tl l i  rty-three ill ustratiolls and 'l'J'·\!f�;.i�;�I��. :·��.I�I.l�.� .1>��'.:.1�.( : 1�1.1.1 ��. �.��I.i�.i�).t��. �.f:. ?:. 643.810 �i;�rm�lI�e��li�� {��ilCJ��)t::::lld�t�J� 1����!����1·���·0 

th::;Sat�: 
'l'rap. See Animal trnp. 

I �s��li�!II\��k��li�illt:��:rl� ��b��i�l� Il:I�� �;�I::r�W:�::-�!� :{:����!\�o��e&\nLitJ�)}���.:I'-��:!�.. . . .  fM (x.:'� sati�faction These �l'ppIelllents for �nl� by ull 0 'ws-Truck. A . . J .  Hnuki1l8 . . . .. . . . . .  , . . . . . . :::::::. '''.': '::.� Ij4a:ti:� ���eySorl� C��;� each, or Uy .\'lLTX� �\: CU .• :;(il 8roudwoy. Trnck. hUUSC IllOvilH!. �. \V. :\lap le . .. . . . . . . . . . _ . 1i-1:;,'I21 Truck l i fter. J. I I .  Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti43.6Zti Tube bending machine. L. H. Brinkman . . . &13,759, tH3.7tiO 1'ube or tiue cutter. Hanten & Kranz . . . . . . . . . . . . . U4a.ool Tug, shaft, A. L. :\I aclachlau . . . . . . . . . . . . . . . . . . . . . . 6-l3.tH:i5 
:F���i��lt�i���L�!:IL�hrl'ie����d\\;: Brifckeisberg·.·.·.·.·.·.·.: �1:¥� Umbrella covel', It. D. [i'raser . . . . . . . . . . . . . . . . . . . . . . .. 643.h41 Uplwlst el'ing Tlllu·hille. C. C. Baldwill et al. ' "  . . . . . f;4a,nm Vacuum pall, H .. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . .  H4�,7H-1 Valve Io!ear, elllo!ille, )1. 11'. (iuterruuth . . . . . . . . . . . . . .  64;�.871 \'a lve gear. engllle. \V. J. Hi l l .  . . . . . . . . . . . . . . . . . . . . . . li4:�,8\J!.l Valve operating mechallism, A. �. l.ucke . . . . . . . . .. 6-l3.H(J'-) Valve. supply, K A. :\Iarsil . . . . . . . . . . . . . . . . . . . . . . . . .  t).4a.�I()'i Vapor bUl'Uel\ i l leaIHies('el lt .  �'. B. I )lltfey . . . . . . . . .. tHa.m�-' Vf'hic1.e l'UnnillJ! gear, H. �. Bil·eh . . . . . . . . . . . . . . . . . . tH;).ti1;·) Vehicle running- gem' . .... D. \\" iJliams . . . . . . . . . . . . .  64.1,';C5 Vchic le t ract. lUll wheel, J. \�. Bnsb . . . . . . . . . . . . . . . . .. li4;{,Ii:�IJ I 
{;�I::21�e\d���J: � il���l�!����·��: : : . : : : : : : : : : : : : : : : � : : :  : :: �i�:+1t VefloseJs. apparatus for raising sunken. J. (irant . . . 6-l 1.'iuti \\rarbrube. L. M. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1;-1;-{,.;). 
��::��h�lt)��dl�l�,���I�IIILf�aJg���e\;·. �: I.).r:�lJ.�� .. .. '.�'.'. : ·. lltt�l;�� 
\Va�hing llIaChllle. \Y. I i .  llunt€�r . . . . . . . . . . . . . . . . . . li4a.7!-*i \Va�hillg machine, H. (� .  �chumacher . . . . . . . . . . ... t).4;{,ti...'-;I; \Vater heater. �ectional. F. S. Henning . . . . . . . . � . . .  tH4.o.:�O \Vater mea�lIrill� cate. A.  H. Stokes . . . . . . . . . . . . . . ti4;{,tiH;') \VaterinH trough. C. 1<'. Mitzimberg . . . . . . . . . . . . . . . . .  6-l3.ti71 W heel. �ee Ij:leeu'ic motor. Vehicle wheel. Vehicle t l'actioll wheel. \Nilloow �winging device, G. H. Parker . . . . . . .. .. . 64:ti50 \Vire coiling machille . .  1 .  Lauer . . . . . . . . . . . . . . . . . . . . .  H43.B04 Wire COiling maehine �t()P mechalllsm, S. Turner ti-l3.\1!H \Vrappiug machille, package, It. A. Bel·ger.t.i-l3,621 to {i4B,ti23 \Vrench. A. J. Coopf>r .  . . . . . . . . . . . .. . .  . .  . . . . . . . . tA,·J.ti32 \Vririllg by hand, apparatus for use in, B. F. Hobinsun . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . � . . . . . .  ti43,981 

DESIGNS. 

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

PATENTS 
T R A D E  M A R K S  DESIGNS 

COPY RIG HTS &e.  
q u1" g�·{�n:�s�.�ll���: :!� g I ��\� �1�ll: 1 t�:� � t�·��CT�.II:��\llle;?:�h i l lvention 1:-:' prohahly patentable. COllllllllllicati(ln� �t1'lcth' ('Olllirtelltiai. Bandbool.;: Oil Patents sent free. ( i ltie�t al!encv for �ecuring paLem�. Patelltf' tal�ell t h ro uirh )1\11111 & Co. receive 
sf/('cial notice. with t l llt. chal'!!e. in the Sci�ntific Jlm�rican. 
A hand�omely i l l ll�trated weekly. Lar/!e�t circulatIOn of allY l"cielltitic journal. 'l'eI'lIl�. :f':-) a year ; four mOllths, $1. Sold by all newsdealers. 
MUNN & CO . 3 6 1 BrOadway, N eW York 

Branch Office. b'2a F St .. Washington, D. C. 

C. L.. . H O LC EN 
S 1 3 3 6  BEACH St. PHILADELPHIA PA. 

REGEALED- ICE MACH INES 
SoH f"lR5T PA £. I{NTlriC. AMERICAN SEPT. 2 .  119�. 

For Sale �team Engine lmtlt by  t he  \\·Ht· Camphell l'ompam·'. of �ewul'l 
N . .  J. �JlIgine consists 01' two hOrlz,mtal comlensing Corliss enJ!Jne:� coupletl to one shaft, with vertical air pump driven from 

ff�W\f��el 'l'!1�6cf{�n:lie;sb�f{h�2i:2·f�g��' ����s ��r�hei is about 2'2b,nOO Ibs. Can he seen in operation now j probably really for deliv.ery in May. 1900. A pply to 'I'he Clark Threall Co., P. O. Box 154, Newark. N. J. 
\\ranted �.A young illan with a mechanical education fnl' oftice work. Address. Accurate. Box nH, New York. 
N E \V YOUK � 1 l 0 1'1'TNH of all kinds by a responsihle Hnd experienced lady. Send for cit·cular. 
J1lt::;. LOHIJ, 53 \Vest Utb Street, Room 53, New York. 

MODELS & E X P E R I M E N T A L  W O R K .  Inventions developed. SpeCial :\lachinery. 
E. V. Baillard. 1 0 6  J,iberty St .. New YOI·k. 

I CE llL\ (' I I I :\ r:�. {�Ol'li�!o1 Engiue�, Ur e,,'erM' 

�lwb.Hc��,I�$lcl�J�i��lb�llr�i�: M?t���k�����i�� 

'�I�W;o )TYPE WHEELS MODELS s.... ExPERIMENTAL WClRK.SMAll. MlliCHINERY 
NO'fELtLt&- 8.. E.TC: "EW ':0 6TEI'�CIL WOMS 100' NASSAU S� N.T� 

I N V E N T I O N � P E R F E C T E D .  
Accurate Mo del  and Tool Work.  Write lor Circular. 

P A R S E L L  & W E E D ,  1 2 9 - 1 3 1  West 3 1 st St.,  New York. 

CALCIUM CARBIDE 6��Op�l, 
3;j NASSA U io\THEE'l', N E W  YO ItU . • 

(A B C Code.) Cable Address : BRYAXE. N E W  Y O R K  

Exp er imental  & M ode l  Work 
Cit. & adrict' fru. Wm. (iardam &, Son.45-51 Rose St .• N. Y. 

BELT I N G  of V arious Styles, ELEVATO R S ,  CON V E Y O R S, 
<';OA I .  , 1 l � J S G IL l l Li I.U S I I L I S G ,ILl · 1 1 1 :" !': lt \: .  ���Ia 

The J E FF R E Y  M A N U FACT U R I N C  CO. ,  COLU M B US O.  

j� � I 
TRADE MARKS. " I NOV ELTIES & PATENTED ARTICLES B�e.r, lager. II. Ko�hl�r & �ompany . . . . . . . . . . . . . . . . . 34, ... HI Manufactured bv Contract. PnnchiulZ Dies. Hpecial �'la-Blll.HlI'd ... cloth. McComhe & Hubbell Mallufnctur- chinery. �J. Konfgslow& Bl.o . •  181�enecaRt.,Cleveland.O. � IIIg Com�an�· .. · · . . ·..; - - . . · . . .... .  · . . . .  · · · · · ·  . .  · . .  ')· � · 1-1·*1,� C,arpets� E. L •

• 

1 hggms Carpet Company • . . . . .  34.�1;), : -t .?  I 
�EE]) potatoes. Best pure stock, leading early and (,nc�H. S. L. �artl:t! . • . . . .; . . . . . . . . . . . . . . . . . . . . . . . . ?,-l',jIS late varieties cheap. Il lustrated cutalog" free. A. G. 

�����;lsfl�;l������ �e�o���fO�l�POa���ny . .  ::·:. ·:.-.-::: ... : a1:2m A L DRIDGE, Fi�hel·s. �. Y. (Mention Sci. .i\m . )  
Dry gourl�, certain named, HayJM \Val,erproof 1 -- --- ---
t\1��;1:3:;g��is·li�ft7s:0tVH�t J;l�;rltierel')f: 'aiid' m itti: a4.2"2� � Ir mlums .llimll l lg COmplllly · · · . . · ·c . . . . . . . . . . . . . . . . . . . .  · . . · . . ?j,.zl� 

~ 
3 '  0 F" sf " -Pre " 

��e:I��I��hL�:r;t t���Sal���� . . �I 
.
.. :��.��. � � •. �ref.o�,. 34,220 tNc¥1j�.lT(\1iA ��a�ll���� t��!�� 

.\lattres!Ses. pilJowl-l. bolsters, cll�hions, and com- In any clImate. Send for catalogue. 
fOl'ts. C .. W. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :W.217 PN. ... IRIE S'J'.A'J'E INt..:UIU.'J'on (;0. Jlower t:itJ·,Pa.. 

:\-1"dieaJ compound, A. 'V. Kahle . . . . . . . . . . . . . . . . . . . . 3-l,22·i 
O d .  ('OtlOII seed. E�lbert & Gardner. . . . .  . . . . . . . . . .  34,222 
( )nsi)ir���lrteltll::lI11�dl�J�t�:�I�:�!� . � . .  [.)��I.�del���� ;�,22:� PUlll killer. }l:. P. Cook  . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  a4.227 l'elll'1. Perry & Company . . . . . . . . , . . . . . . . . . . . . . .  , . . . . .  34.2O'J Prepnratil)IJ fl)r t he Cure of a certain disease, cel'-"" med. C. II. Clarke. . . . . . . . . . . . . . . . .  34.:1'2.> M AGIC LANTERNS, S L I D E S, FILMS , Sb()p�, leatlwT'. 1£. KilLllI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,211 Sterilizil lg and Hlll iseptic c(,mpound, volatile. G. and MOVING P I CT U R E  M A C H I N ES. (; . McPher�oll . .  ' " . . . . . . . . . . . . . . . . . . . . . . 34,224 W" Write frw our (f1'eat Ba.r(!avn. List. 
"

el
:.I/:l\��·I Ii1��:)I(!:::I;ry:!I\ll�' ��foX���er�c:.)��.�I��: .... ?��� B4.2aO WILLIAMS. BHOWN'& �JAULE. Dept. C .  Philadelphia, Pa. 

\Yhifloldes. L �'ulllner &. Cumpany . . . . . . . . . . . . . . . . . . . . 34.2'21 l eo R K S H AV 1 .. 1 C S \YhisJi:Y, Andrews & Cumpany . . . . . . . . . . . . . . . . . .. . . . . 34,220 • • • I '. • • • •  

LABELS . 
.. Blue 'l'artan Natural \Vax Beans,!' for canned gnods. Uuite41 �tat.es Print.ing Company . . . . . . i,358 .. Calle ('od Cr 1I 1IJelTie�," for CHll ned goods. L'nited 

�1 ntes Printing Company . . . . . . . . . . . . . . . . . . . . . . . . . •. 3;")4 . . Coffee." for canned goods, United States Print-
.. K��1.���,���J1�Yioilic: ·i · C':irrc)I'I : ' : ' : :  : '. : : '. ' . .  : : : : : : : : :  L��� 

O. IlEROLJ) & CO .. 
Lisbon. Portng-a]. 

.. :McGee's Bahy l<;lixir," for a medicine. Mayfield FU n �A LE-i" lJle \Vater Puwer by the B. B., auy n U nl �  �1.e(lic.ine Malluf�.lct.urin� COlllJ::lallr · . . . . . . .. . . . . . �',3(j4 bel' oI acres deSIred, lJl nortilern part of �ew Je""ey. 
•• �tl.l ln�ska." fnr �lJlger ale. :\hnillS kn. Mllleral ... . Aduress ED\VI}J W. \VB,EELER, .Adm'r. �rskiue. X .J. �pnllg Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ,3;)-1 
•. �'" IIral "" hOle Reet�." for canned goods, Vnited I .. �)��.I�l1�� �l:!�t�I!�l�iln��!��I:.· \v·.- t.3c}·.ileider \viioie� .,aHO 
• .  l)h�I;_��{:;�e�!l?()�'!����I��j)��aft�e· ��·iil·L�roit·. ·.·.·.:: f:�t�1 .. The Blach: Crow Stoci(en," for hlack stockings. 
" 'l' ::e i{�;�:;Pt�����fl�;P�: ·ii. · Ro'�'el;i)er�' �� 'St'),;s:: : : � � : :  �:ifl� 
•. The �allveur du Peuple." tor a mediCine. A. (�hretien . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  7,363 
.•  YJIle .:\atural Succot.ash." for canned goods. l.in i ted States Prltltill� Company. . . .  . . . . . . . . . . .  7,359 
.• \�inco," for photograpInc paper, J .  Car butt . . . . . . . .  i,a51 

P IU X'rS. 
.. Alaska Souvenir Playing Cards," for playing cards, 

Eo H. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203 
•. Smith's Anti Kink." for a hair preparation, .J. R. :o:nlit.h . . . . . . . . . . . . . . . . . . .. � . . . . . . . . . . . . . . . . . . . . . . . . . . . 205 .. Trust," for tobacco. �nuff. and chmrs. C. J .  Corbin & 8011S • . . • • . • . . • . • . . • • . . • . • • • . � . . . . . . . . . . • . . . . . . . . . . . . .  204 

A I)r i l trpd ('U1tY of the soeciticat.ioll and drawill� of :lIly pat.eut LTl the t()re 
.
. �oin� li!.'t. or any patent in print I i:-t::'lled �Illce ISfi;';' wil l  oe furlli�hect from thiS office for 10 CP.nt�. In onlernu! nlease st.ate t.he name and number of the patent de�iJ'ed. and remit to :\1.nnll &; Co . . ;�il i Broadway. New York.' Special rates will be flivell where I a lal'lw number of conies are de�irell at one tIme. 

( ' n l lnd iatl " nr t"flflol may now be obtamed by the tn· ventor� for any 01" the ·ll1vention� named lJl the fore�()in� list. provided they are simple .. atla cost of � each. I 
I f  eOJOoi lca!ed the COfl,t will be a lIttle more. li'or ful l instructions address Munn & Co . •  �1 Broadway. New York. Other fnreilln pntents mayalsobe obtained. 

They Stand High Pressure. 

A;���lt�;!�:�;�:� ����IJ:'":l'?�i��rl� :��a��.!�:��ll 
Trap�;, R+!ceiverll, ( 'olldellst:T14, �tt:':tlll l'u1l1t)s. 
etl\ Tht: orhtlnul seaml!:',",s g-oods. 1'\ot. 
imit.ations. Clltalogllt; �o. :? .Free. 
l1tmCL"LE!'; FLOAT \V01tKS, Springfh.-lrl, �la-'l-'l. 

��y Make Rubber Stamps ? 
u.�u�I:;��;eX�lr!�<�.ct��e!J�:\r�yc#��i��i�i,���·I!l��e��rl� Chicago. Simple process. Large profits. (,"il'f'ularx free. 
Barton Mfg.  Co .• Dept. A, 3 3 8  B'",ay, New Y ork,  U .  S. A. 

VOLNEY W. MASON & C O . ,  

Frict ion Pu l leys ,C I  utches & E l evators 
P R O V I D E N C E  R .  I .  

lie .. York Branch. 41  D"y 8Lreel. 

GAS �+v GASOLINE ENGINES 
WAT E R  M OTOR..5I 

BACKU� wAT ER MOT R C O.  NE.WARK N. J. U. !>. A 

�EASE 'PAYS EXl'J<�NSES anfl $� permonth. Hteady pm�it.io n :  splf-seI-ler :  no pxperi.ence !lef>(ifld.B:ooi 2cf!X contr�t . Pl<:.-\.Sl<� MFG. Vo .. ClllcillllatI.O .. Dept.lO. 

S 3 D S Send u, yo.radd ..... 

a· ay ure andwewill,howyoa howtomake$3aday absolutely sure; we t fnrr,i:-;h the work and teach you free; you work in 
t:l6 locality where you live. Send us your address a.nd we wi:) 
Lxplain the business fully; remember we guarantee a clear pro-
�b�f

At� 'olNl;]:!Ic9ralrilNur�u�.bB��tely, s�1�e'I;'E4�o:T.l��CIL 

Automobiles-- • 
'Jlhe SC'lENTIPIC' A:\IEUIC'AN for May 13, 1899. is . devoted mainly to i l lustrations and detailed de

scriptions of "nlrious types of horseleMs vehicles. 
This issue also contains an article on the mechan • 
ics of the bieycle and detailed drawings of alt auto
mobile tl icycle. Price 10 cents. 

l.'he following copies of the SC'IE!\"1' 1(.'1(' A�IEH
JeAN l"UPPLB:UI<:�T give many lletail�, of Autu
mobiles of difrerent types, with many illu�tratiuns 
of the vehicles. mot.ol's, boilers, erc. The �eries 
make a very valuable treatise on the �ubject. The 
numbers are : 73'2. tl7tl, U93. 1053, IuS". 1055. 1056, 105i. 
IffiR, 1059, 1075. 1078, 1000, 11)82, 10S3, lOW, 11(10, 111:l, 
1122, 1178, 1195, -119\1. 1206, 1210. �UPPLE"E�T 1'(0 . 
1229 contains a highly interesting article J,?iving 
full nata as t.o operating co�t� of horse and eJect ric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 

M U N N  &. CO. P u bl i s h e rs ,  
3 6 1  BROADWAY . N EW Y O R K .  
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