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RECENTLY PATENTED INVENTIONS. 

Mechanical Devices. 
AUTOMATIC PICTURE-EXHIBITOR. - J OHN 

HEISSENBERGER, Manhattan, New York city. In this 
coin-operated picture-exhibitor are included a picture
carrier and two co-operating motors. One of the motors 
drives the picture-carrier. The other molor is provided 
with a time-wheel having peripberal slots for the pas
sage of projections on the picture-carrier. The time. 
wheel COD trois the length of time a picture is to be ex
hibited. The pictures are illuminated by an incande
sceDt electric lamp, so that they may be clearly seen 
through an eye_piece. A coin-receiving lever is arranged 
to start or SlOp the motor and to make or break the cir
cuit of the lamp. 

lowermost fence-wire. A wlndlas8 ls mounted npon the 
ul'per portion of the. frame. A clamp c onnected with 
the windlass is adap�ed to exert upward tenBion on the 
top wire. By means of this device the wires will be 
firmly supported and held while the stays, which are 
usually placed between the posts, are twisted together. 

KNIFE WITH CONNECTED BLADES.-GusTAYB 
BAY, Paris, France. The knife of this inventor has 
connected blades by means of which meat can be proper
ly cnt into small pieces. The blades are of the 8ame 
length; and their cutting parts, though parallel, are so 
arranged that the knife edges of the intermediate 
blades project beyond th08e of the onter blades when in 
the position of rest, aDd that the intermediate blades can 
give way progressively when the kDife is used to the ex_ 
tent of haviDg all the blades in operation. The knife 
can be easily taken to pieces, so that the blades can be 
readily cleaned and sharpened. 

TIlt chaf1/' !&I' ...... _ wnder thia head ill One Dolla� a 
14m !O� each munion; about .'kI1it word8 to a "ne. 
,Ad".rliaemem. m .... t be "..,e; vtd at publication ojfl<:e 
... ... ,,11/'" Th" ... da1/ 1IlDr7WniI to appea" in the !o�
in4I week', UBue. 

vanes become hotter thah the bright sides, and the mole
cules of the re81dual PI! gain from the hot side a greater 
velocity. which produces a greater pressure ou that Bide 
of the varie. Hence a motion I" produced by reaction. 

(7669) R. L. C. asks: In cigar lighter 
spark coils, has the spark coil a primary and secondary 
coil. and how are they attached to battery so that the 
circuit can be closed from the lighter? A. Tbe spark 
coil has only a primary winding. The coil battery and 
lighter are connected in series. The spark is given when 
the Circuit Is broken by the lighter . 

Marine Iron Works. Chj�o. Catalogue free. 
For hoisting enKines. J. S. Mundy, Newark, N. J. 
.. U. 8." Metal Polish. Indianapolis. Samples free. 
G880lIne Brazing Forge, Turner Brass Works. Chicago. 
Yankee NotlODJI. Waterbury Button Co., Waterb'y, Ct. 

Handle &; Spoke Mchy. Ober Lathe CO.,Ch8j{l'In �·alls,O. 
Automatic Variety Wood Turning Lathes. H .  H. 

lI�rarYI Waterbury, Vt. 

Machinery designed and constructed. Gear cutting. 
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MA ILER.·-J AMES A. HORTON and CHAUNCEY WING , 

GretJllfield. Mass. The present iDvention provides im
Provements in mailers of that type which are operated by 
haDd and cut aD address from a prin ted slip and paste 
that address upon the wrapper or envelop to be mailed. 
The improvemeDts are concerDed chiefly with the cutter
blades and their opera.ting mechanism, and comprise a 
fixed cutter-blade haviDg a pivot located Dear one end. 
An auxilifU'v pi,'ot at right angles to the main pivot, is 
supported to swing thereon. A clltter arm or blade is 
pivoted upon the auxiliary pivot and Is adapted to en
gage the fixed blade. 

MEASUR£NG DEVICE.-MoRRIS ECKER, Brooklyn, 
New York city. The device comprises a tralD of count· 
ing-wheeI8, one of which rolls upon the object to be 
measured. Each wheel has a crl1nk and pin; and all of 
tile cranks are in the same direction from their respective 
centers when the wheels are in zero position. A slide 
movable in the direction of the cranks when In thiS 
position, has a pair of cam projectioDs for each crank 
extending from opposite sides and adapted, when the 
slide is reciprocated, to engage the crank-pin and tum 
the connting. wheels to zero position. 

The Garvin Machine Co., Spring and Varlek Sts" N. Y. 

for patents at home and abroad, enable U8 to understand 
the laws and practice on both continents. and to possess 
unequaled facilities for procurtn� paten ta everywbere 
A synopsis oftbe .patent laws of the United States and 
all foreign countries may be had on apphcatioD, and per� 
800S contemplating the 8ecurm� of patents. either a t  
home or abroad, a r e  invited t o  write t o  this office for 
prlces, which are low, in accordance ,,:ith the tim� and 
our extensive facilities for conductmg the busmess, 
Address MUNN &; CO., Office SI1IKNTIFIC AMERICAN. 
63 I Br oadwav. New York. 

" Criterion It Acetylene Generators. Magic Lant.erns & 
accessories. J. B. Colt &; Co .• Dept. N,3-7 W. 29th St., N.Y. 

DHIVING-GEAR.-'l'HoMAS R. JARVIS, Stockbridge, 
N. Y. This invention is chiefty concerned with driving
gear operated by a wind-wheel. The gear provided is so 
constructed that the band-wheel at the lower portion of 
the shaft may be turDed on a horizontal plane to aDY de
sired position, and secured so that it may be placed in 
band connection with any one of a nnmber of machines 
placed variously arouDd a barn floor or Ihe like. One 
band, wbich may always be an open belt, will run the 
machine in either directioD. By this invention, all the 
benefits of IiDe shafting are obtaiDed. 

COMBINED STONE GATHERER AND ROLLER. 
-EDGAR A. NUGENT. Unionville, N. Y. The stone
e;atherer is provided with a transverse comb which dis
char)les iDto an endless bucket_elevator. A wheel Is 
m"uDted in advance of the comb and is formed with 
rows of yieldiDll fiDgers to throw the stones or rubbish 
upon the comb. The fingers are spaced apart to pass 
through the spaces between adjaceDt teeth of the comb 
and to move the stones forward on the comb until they 
fall iDto the buckets of the elevator. 

BORING OR DRILLING MACHINE.-LoT PE RSON, 
Cartwrillht, Penn. It is the object of this invention to 
provide a drill which cau be used iD places where the 
ordinary drill would be Ineffective. With this object in 
view, mechanism has been devised In order to place the 
drill-holder at one edge of the device, so that it may be 
Ill!ed close to the roof of a tunnel, thuB enabliDg one to 
drill a hoie parallel to the roof. 

MITER-BOX.-THEODORE BOOT"MAN, Arctic, Wash. 
Connected with a vertically-adjustable cross-bar is a 
horizontal swiDging arm movin!: with the cross-bar, and 
fixed in different angutar positioDs by locking devices to 
suit the angle or miter cut of the saw. The saw is gnided 
by two susp'lDded, flaDged, e;uide-plates. Clamping bolts 
are also provided, one of the bott connections being 
slotted to permit adjnstment between the plates. To 
prevent their turniDg on their clamping-bolts, the plates 
have an interlocked or notched joint wilh the arms. 

FIREARM. - HARRY E. BROWN, Grinnell, Iowa. 
A casing is located at the breech of the gun, in which 
casing a spring-pre�.ed firing-pin iM monnted to slide. 
The hammer of the gun operates a stop-lever which is ar
ranged to engage a projectioD on the firiDg-pin to preveDt 
a recoil thereof during a discharge. A simple and con
venieDt 10ckiDg mecaani.m is provided between the bar
rel and the stock. The movement of the firing·pin can 
be limited in Its bearings by meaDS of a collar which en
gages the rear wall of the casiDg in which the pin slides, 
wheD it has been forced from the cap-chamber upon 
cockmg the hammer. 

MEASURING-DEVICE FOR CLOTH.-THOMAS S. 

JONES, Prince Albert, Saskatchewan, Northwest Terri
tories, Canada. The cloth-measuring device comprises a 
base having a cloth-receptacle at one end and an adjust
able winding device at the other end. On the base two 
rollers having bearings in uprights are mounted. The 
cloth to be measured is placed in the cloth-receptacle. 
One end of the cloth is thell run between thc rollers and 
attached to the board UPOD which it is to be wound. By 
turning the winding-device the cloth "ill be drawn be
tween the rollers; and the rollers in rotating will. by 
means ot IntermediategeariDg, move a finger or pointer 
over a yard-Meale to indicate the nnmber of yards wouDd 
from one board to another. A maclline of this charac
ter will be ot especial servicein taking .tock. 

COMBINED SMOKING-TUBE AND CIGAR-HOLD
ER.-J AMES M. EDER, Mallhat.tan, New York city. It 
Is the object of this invention to provide a combined 
smoking-tube and cigar· holder, which Is fitted with 11 
simple means for charging the tube with tobacco or a 
cigar and also for di8charging the ashes of the tobacco or 
the stump of a dgar. The body and the mouthpiece of 
the device are mounted to rotate one relatively to the 
other. A spiral wire feeder in the body has connection 
with the mouthpiece. By rotatiDg the feeder In one di
rection tobacco or a cigar can be drawn Into the tube. 
By rotating the feeder in the opposite direction, the ashes 
of the tobacco or the stump of a cigar will be dis
charged. 

LEAK-STOPPER. - CARL EIBEE, Brooklyn, New 
York city. The leak-stopper providpd by the present In
vention consists of a body constructed in two section�, 
the inner surfaces of which are shaped to confomI "ith 
the exterior surface of a pIpe. Each section is provided 
with side fianges. Lugs projected from the side flanges 
of one body-section are adapted to enter recesses In the 
�ide flanges of the opposing body -section. Keys receive 
tbe ftanges and lock together the corresponding flanges 
of the body-sections, so that the device Is firmly secnred 
over the leak without danger of slipping. 

W ALL-PRO'l'ECTOR. - RICHARD L. HARDIN, Chi
cago, III. The wall-protector is designed to prevent the 
soiling of wall-decorations when cleaning windows, 
door-frames, or base-boards. The wall-IJrotector com· 
prlses a flanged blade or plate provided with a handle. 
The inner edge of the blade Is brought against the win
dow-caBing and reste npon the wall. The blade Is given 
an inclination to the woodwork to be cleaned, so that 
the water cannot Jow behind the- device. It sbould also 
be remarked that the protector may be held by one hand 
against the wall and in engagement with the wood work 
to be cleaned, leaving the other hand free for cleanl1ll(. 

BAG-FRAME.-LoUIS B. PRAHAR, Brooklyn, New 
York city. The present Invention relates to an Improve
ment In Ihe frames of chatelaine-bags, the object being 
so to construct the frame that an ornament of any design 
can be readily applied thereto. The frame provided for 
this purpose can be termed a "stock-frame," siuce front 
ornaments of variou� designs can be attached to stock
frames 00 that all the features of the design can be dis
played-a re�ult which conld not be obtained In the old 
cODstruction. 

FISHING-NET SINKER. - J ORN C. RORINSON, 

Hampton. Va. This sinker has a body formed with a 
10nl(itudiDai slot. The sinker-body is passed sidewise 
npon the bottom line ot the net and a donble wedge Is 
driven Into the slot in order securely to clamp the line in 
position in the bottom or Inner wall ot the slot. 

BELT-BUCKLE. - LOUIS SANDE RS, Brooklyn, New 
York city. The buckle cODslsts of mating members 
having a stnd-and-slot connection, one of the members 
being provided with a fixed projection and the other 
with a recess, whereby when the members are brought to 
a locking position, the projection is automatically sprong 
into the reCess. The buckle Is designed particularly for 
use upon military and cartridge belts. 

WINDOW LOCK AND REGULATING DEVICE.
LAWRENCE F. RyA.J,J, Manhattan, New York city. The 
inventor employs plates for attachment to wlndow
sashes, which plates are provided with L-shaped open-
ings. A locking -bracket is provided, having a trlangnlar 

Miscellaneous Inventions. body and an arm pendeDt therefrom. The body and the 

PIPE-CLEANING ATTACHMENT. _ HEINRICH arm of the bracket are provided with T-shaped· lugs 
WENZ, Bronx, New York city. This device comprises adapted to enter the openings in the plates. This simple 
a ceDtrally perforated frame or plate secured npOD the device Is designed to lock a window In an open, partially 
extel'ior of the pipe. the pipe having a hole corresrond- open, or closed position, so that the locking parts cannot 
Ing with the central hole. A cover-plate is secur�d to be tampered with from the outside. 
the frame by Bcrews. The cover-plate may be made flat SCREW-DRIVER. - BURNSIDE E. SAWYER, Fltch
and thin, so as to be readily bent to conform with any- burg, and WILLIAM D. ARNOTT, Atbol, Mass. The 
sized pipe. This beDding ml1y be done in the process of beveled sides of the ordinary screw-drlver blade often 
manufacture or by the working-men whep applying the 1 slip out of the nick of a screw and thus deface and Injnre 
device to the pipe. By this means It is possible to ob- the screw-head. The Inventors of this ImprOVed screw
laiu access to the IDterlor of the pipe by removing the driver have devised a series of insertible and removable, 
cover-plate and to permit the In8ertion of wires or other parallel ... lded or ftat blades of high grade or tool-steel 
cleanlng-tools. for a common holder or stock. The new fOmI of screw-

EXTENSIO�-T ABLE. _ RANDOLPH F. WESTER- �rlver, It is said, overcomes the disadvantages of the old 
FIELD, Manhattan, New York city. The two end sec- orm. 
ti,ms of the table are adapted to move toward and from SURFACE-GAGE.-BURNSIDE E. SAWYER, Fitch
each other. Levers are fulcrumed uoon the table and bul'!(. Mass. This Invention seeks to ;lrovide an Im _ 
are adapted to raise aDd lower the extension-levers. proved surface-gage of that class In which a quick 
Rods need In connectioD with the levers slide In guide- primary adjustment aDrl 8 second finer adjustment of the 
ways. As the end sections are moved apart. the rods scriber may be effected. To this end the Inventor em · 
first slide Idly and theD npon reaching the limit of their ploys a base having a Blot which permlta the /tags-bar. 
sliding movement •• rve to throw the levers so as to with its attached scriber. to swing through a wide arc. a 
lift the extension leaves. In this manner the folded rotatable eccentric being provided for effecting the fine 
leaves clln be brought into lJOsition upon extending the adj Dstment of the gage-bar and scriber. 
table, to complete the extension-lable top. NOTE.-Copies of any of these patents will be furn-

TENSION DEVICE FOR FENCE-WIRES.-J OSEPB ished by Munn & Co. for ten cents each. Please state 
C. BARNES, Summit, Miss. The tensioD device has a the name of the patentee, title of the Invention, and date 
frame with clamps adapted to bear downwardly upon the of this paper. 

'1'be celebrated" Hornsby-Akroyd" Patent Safety 011 
Engine Is built by the De La Vergne Refrigerating Ma· 
chine Company. Foet of East 138th Street, New York. 

Tbe be.t book for electncians and beginners in elec
triCity Is .. Experimental SCience," by Geo. M. Hopkins. 
By mail, U. MUnn &; Co .. publlsbers, 361 Broadway, N. Y. 

IT Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &; CO., 361 Broadway, 
New York. Free on applicatiOn. 

HINTS TO CORRESPONDENTS. 
Name. and Address most accom�v all letters 

or no attention will be paid thereto. TIll8 ill lor ow 
InfomIation and not for publication. 

References to fOmIer articles or answers shonld 
give date of paper and page or nnmber of question. 

I nq IIlrleli not answered in re8I!Onable time shonLd be repeated: corre8pondents will bear in mind that 
80me answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or In this department. each most take his tum. 

BII "er. wishing to purchase auy article not advertised 
In oor colnmns will be fnmIshed with addrell8es of 
houses mannfactorine; or carrying the same. 

Special 'Vrltten Information on matters of 
personal rather than general Interest cannot be 
expected withont remnneration. 

Sclentlflc American SlIpplemeuts referred 
to may be had at the office. Pitce 10 cents each. 

Book. referred to promptly l!npplled on receipt 01 
price. 

IUlneral. sent for examination should be dIstinctly 
marked or labeled. 

(7666) F. W. asks: 1 What amount of 
water at a temperature of 40 degrees I. required to con
dense 10 gallons of brandy per honr from a stili of that 
capacity 1 A. If the still tank Is fed from the bottom 
and overflows from the top at 80 degrees F" 76 gallons of 
water will be required to condense 10 gallons 01 brandy 
spirits per hoor. 2. What means are taken to condense 
the lighter hydrocarbon oUs, snch lUI gasoline. naphtha, 
etc., from the heavier oils 1 A. The hghter hydrocarbon 
oils are the first dIstillate from erode petroleum. The 
vapors pas8 throngh the same @till as the heavier oil, bnt 
are switched 011 Into separate tanks as the gravity of the 
distillate Increasee. The gravity Is tested as the IIqnld 
flows by a hydrometer. 3. In making Ice by ald of ex
panded compressed air (or Ice machines), what amonnt 
of compression must the air reach In order to get best 
effecta as found In practice 1 A. The most economical 
air preeenre lor refrlgera tIog or Ice making Is 60 lb. per 
square Inch. 4. What power would be required to make 
10 pounds of Ice from 10 ponnds of water at a tempera
tore of 70 degree8 In say 00 mlnntes 1 I figare for 
above, taking the snlph. elher kind of machine, that It 
woold reqnire one horse power eJ<llrted for a space of 
41� mlnntes (nearly) to convert 10 pounds water at a 
temperatnre of 70 degrees into lee at 32 degree8. Am i 
rlgbt 1 A. One horse power shonld prodnce 17 ponnds 
of Ic� In 00 mlnntes In a small Ice making machine. You 
are nearly right in yoor flgnres. Ii. What Is the practl
cal limit that air compression conld be nsed for freezing 
or rl'frigeratlon pnrpOBel! withont the aid of ammonia, 
ether, or blenlphate of carbon 1 A. We do not know 
that there Is a practical limit for compressed air refrig
eration. It is largely nled for cold storage In shlp8, and 
can only be IIrulted by the additional cost over ammonia 
and bl@nlphlde Dlanta. 6. What are the best works upon 
the above snbjects and are they treated In the SCIENTIJ'IC 

AJOIRICAN SUPPLEXENT 1 A. We recommend Siebel's 
"Compend of Mechanical Refrigeration," $2.50 by 
mail; .. Theoretical and Practical Ammonia Refrigera
tlon," by Redwood, $1 by mall. 

(7667) H. G., Jr., asks: What book will 
give me the most detailed description of maltlphase al
ternating motors, especially the three-phase type in the 
smaller sizes 1 I want a book treating iu detail the wind
Ing of armature, deld, etc.; which would yon suggest, 
and name price. A. The standard work on polypbase 
motors Is ThomJ'l!On'., a revision of which Is expected 
soon. Watch onr book nst in SCIENTIFIC AlIIERICAN 

SUPPLEJOINT. A new book on the same subject has 
been published this year, Ondln's .. Polyphase Appara
tus," price $3 by mall Thil! Is an American work. The 
exhaustive work on .. Armature Winding" Is Parshall 
& Hobart's. price S7.50 by mall 

(7668) J. E. K. asks: 1 What length 
crank Is best with a 91 gear' The back sprocket has 8 
teeth. Why Is a @hort crank used In some cases and a 
10Dg one In others 1 A. The length of crank on a bicycle 
Is. within cerhin limits. a matter of persona) preference. 
With a long crank the pressure on the pedal Is less, but 
the feet must move faster and through a longer distance 
for each revolution. With a Rhort crank the pressure is 
greater, bnt the distance traversed by the feet Is less. 
Each one must settle for himself wbich length suits him 
best. 2. Is It t .he light Itself or the heat In the light 
which propels the disks of a radiometer such as are Been 
In opticians' stores 1 A. It Is the radian t energy abo 
sorbed as heat by the carbon on the vanes oftheradiome
ter which caoses ita motion. The black sides of the 
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Acid and making same, oxynaphtlndopbenoltblo-
sulfoniC, H. A. Bernthsen ........ .... ....... ... 625,637 

Addresses t.o newspapers. machine for pasting, P. P. &; D. E. Keen ....... .... ................... 625.510 
Advertising medlum, J. A. Anlello ............. .... 625,530 
Air brake apparatus. street car, N. A. Christen-

sen ............ .... .......... .. ..................... 625,MQ 
Alarm. See Fire and burglar alarm. 
Alcobollc liquids Improving. Day &; Bryan ....... 625, 
Atomizer, W. E. Wblttler ..... - . ............ ...... . 
Axle, vebicle, H. A. Moyer ........................ .. 

t�� &��:It�: g�::�: fe�er�ea'��iib:::::::::::::: m 
Back pedaling brake, Rogers &; Patrick ............ 625,606 
Back pedalinl!' brake, J. B. Spencer ................. 625,709 
Baling preSB, J. Q. Adams ............................ 62.'\,3(11 
Baling presB. P. k. Dederick ........... . ........... 625,f36 
Ball and .ooket jOint, C. W. Pasbley ... ..... ...... 625,412 
Barrel clamp and cap, G. A. Leavitt . .. ..... .. . .... 625,573 
Battery elements, manufacture of secondary, F. Klnl/ .......... .. ............... . .... .......... ...... 6'25,b6I! 
Bearing crank sbaft, J .• -a well .... ........ .......... 625,Ml; 
Bearing. dUAt proof, R. Janney ........... ...... . .. 625.«9 

:��i�f;{�:���b'!;,;.;t��i
.
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Beer cooler, G. EJP,gel.. ........... . . ................. 625,� 
Bell, bicycle G. W. Eddy .... .... ................ .... 625,655 
Bell, biCycle; J. H. Goss ................ .... ... . ...... 625.672 
Bell hammer, Goss &; Eddy ... ......... .. . . ... . ..... . 625,671 
Bell. rotary, Goss &; Eddy ............................ 625.6'70 
Belt, powertransmitting.B. A. Legg __ . . .  _ .. _ ...... 625,340 
Bi cycle. etc .. E. Davis ... . ............. ............... 625,720 
Bicycle attachment, T. R. Locke .... ... ............ 625,57t 
Bicycle, convertible. A. F. Sternberg ....... , ...... 625,612 
Bicycle driving Ilear, E. C. Poble .................... 625.600 
Bicycle frame, V. H. &; J. H. T. Mills . . . . . . . . . . . . . .. 625,456 
BlCycle bandle bar. adjustable, J. Alexander ..... 625,308 
Bicycle holder, S. Elliott .... ............... ......... 625,65; 
Bicycle packalle carrierl E. Harting ................ 625,673 
Bicycle pedal. C. D. Wa ker ... ............... .... .. 
����I�s�t�rC.�d!ivlr.:o:.,��°fuj.·.· X: T: CoUter:: .::: 
Blackboard, revolVing, M. W. Tubbs ............ - .. 
Blind spring roller, Window, W. Swarbrlck ....... . 
Board. See Game board. 
��U:�: P�)'i:;=-_�o����: . .... ..... ............. .... 625,406 
Bottle, non-refillable, J. W. Dlxon .... .... .... ..... �M5 Bottling and corking apparatus. E. Franc ...... . .  625,665 

��:c��t':"''l!e� 8uii�,���r:: '8up'poriiog 'br'��' 625,6"26 
Brake. See Back pedaling brake. Car brake. 
Brick, tile, or pipe die. E. S. Clark .................. 625.381 
Broom head clame ' R. H. M. Miller ... . ... . .... .... 625,583 
Buggy top rest ho der. M. C. &; L. S. 1'bomas . ..... 6'25.613 
Bung and spigot, combined, Pickett &; Branbam . 625.�98 
Bung or stopper, expandmg, Dies &; Lundllren .. . 625.653 
ButJ�f8f'fc��t'ht�l�gr�����

.
a���_ ��� .�����.� .���I.: 625,478 

��n��: �Ira':-���W.·peoiiey::::::::::::::::.·::::::: �:�fi 
Cabinet frame clamp, O. H. L. Wernicke .......... 625,4ll2 
Camera base. L. von Grave ... .. .. .. ...... ..... ..... 625.392 

Camera, magazine. E. T. Carns .... o ..... . ..... ... ... 625,379 
Camera. roll holding. W . V. Esmond ........ ...... . 625,660 
Camera roll bolding, E. Kronke .. .................. 625,570 
Candle holder. A. M. Phalempln . ..... . . . . . ... . . .... 625,465 
Can. etc., sealed lid for milk a nd meat, A. Gau-

lin ....... . ........ ... . ....... .. ... .... .............. 625.4!n' 
Car brake, Nichols Ii; Williamson ........ . . ....... 625.459 
Car coupling. C. Dietz ........ ........ ......... ....... 625.385 
Cllr motor regulator, electric, H. S. Maxim ..... ... 6'25.454 
Car underframe, W. B. Bettendorf ....... ..... ..... 625,5.'U 
Cars, sign board and safety device for brakemen 
car�ff��5�:.,l:l r:!�m"ii::.: :::::::::::::::::::: �:� Cartlf.l'ge, J. P. Elliot ....... . ....... .... ............ 625.«0 Cattletrough, S. A. Gaede ... . .. ....... ... ... ...... . . 625.a90 
Centrifugal sep arator. J. Tribe ... ... ....... . ....... 625,369 

Cereals In form. machine for reducing and bak-
Ing, H. D. Perky ...... . ..... .... ... .. .......... .. 625,696 

Chafing disb. G. E. Savage ........... ............... 625,702 
Cbalr. See Dental cbair. 
Chandeliers, vertically adjustable burner sup-portlDg attacbmeDt for, A. R. Markel .......... 625.f52 
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Clam dredge, O. I,. Davis . ..... .. ... . ............... . 625,5f3 
Clamp. See Barrel clamp. Broom head clamp. 
Cla:;;�b����:�o��aJ��;. Gilliland ......... ... .... . 625,668 
Cleaner. Bee Track cleaner. 
Clothes drier, Overton &; McCally .. . ........ .... .. 625,59(; 
Clutch. automatic frietlon,-�. Sedgwick ....•...... 625,35 9 
CondUit, underground, R. w. I,yle...... .... ..... 625.4b1 
Conveyer roller support, belt, M. Lynch ..... ... . 625.3(2 
Cooking utensil, J. R. M orllan.. .. .. . . . .  .. ... .. ..  .. 625,586 

g�g�:er, �i'e�,
e*.

cS?li�SB..... . . .. .. . . .. . . . . . . .. .  625,396 

8��fi���;.Jt���l'll�r.��rker��.I":. ��������' ...... 625,525 
Cultivator, M. Posttlethwlllt .... ....... . .... ... . . . . .  625,353 

g�l�l�:l��: �;!lg."kD·U':ii';i"".·.·.·.·.·.·.·.·.·.·.:·.·:.·.·.·.·.: �:� 
Curtain fixture. W. C. Schramm . ... ........ ....... .  6'l5,f22 
CUrtain hanger, W. W. Hauenstein .... ... ......... 625.503 CurtalD roller supporting bracket, E. J. Tbacker. 625.429 Cutter for floor clotbs, etc., Geisendorll' &; Ma-

ll1llre ................ ............. ............... .. 
Cutte r  b eRd bit gal{e, S. J. Shimer ............... .. 
Cycle drivln� mechanism, J. Resch ....• . . . . . . .• . . .  
Da

w�.
s
:J:;���. ��� ���.

r
.�����. �����.��. ?� . . ����.�'. 620.578 

Da
�l���'� 'fu�:c:�� :�\?�F�i�l�n��Ig��.� . �� 625,640 

Dental cbalr, R. W. SODnex .... ........ .... .... ..... 625.4� 
Dental spatula, A. H .  Putnam ...................... 625,354 
Dental tool. A. P. Lantermann ..................... 625,401 
Die. See Brick, tile. or pipe die. 
Dipping vat, W. E. Skinner ................. .......... 625,47f 
Disinfecting composition and makmg same, J. 

VOD Breuner ... ........ _ .. . . .. .. .. . .. .. .. . .. .. . ... 625,319 Disinfecting or melting snow. apparatuB for ap-
plyiDg beat to pavemeDts for. R. N. Stevens_. 625.711 

Door cbeck and closer. G. W. Fernald . .......... .. 625.495 
Doors for excluding rain, appliance for use upon, 
Do�Ji:.\�rl .. ��i .... Ii::::::::::::::::::::::::::::::::::: ��� 
Drau"bt equalizer Coon ley &; Boylan ........ ... . .. 625,322 Drawer Jluide and 'support, combined. F. Macey .. 625.5'i6 
Drier. See Clothes drier. Grain drier. . 
Dye and maklDg same. rbodamill. H. Caro .... .. " 625.641 
Dyelnll dark blue, M. Boebler . ... .... ............... 625.717 

�ree,::;.�c ��ic
h��e

·s��:l;eS!�rc�, ����t�'ri 
. &,' K;;';: 625,357 

Ele��;il[ controiler: :Adami. &: ·McGeorge:::::::::.� �:� 
E:����� I:nr�tl�g a��g�:ii�s

lC:nt�bife�e�or: 0: '�r: 625.599 

Lacey ... . ... ......... ... ........................ .. 625,5il 
(Continued on pace 867) 
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I ?ERFORt\TED METALS OF EVERY DESCRIPTION FOR ALL USES . C k ITc:t�GO. lill� 
Sf Foot power 

ar * Screw ••• 
••• cutting Lathes Automatic 

Cross feed 
9 and I I-inch Swing. 

New and Original Features 
Send fer Catalogue B. 

Seneca Fans Mfg. Company, 
695 WaterSt .• Senoca Fall .. N.Y· 

. P O W E R & FOOT I SHAPERS.PLANERS DRILLS 
... AT H E S. �ci=��r:,£.prl��P ��T�mul��tr 
5E:BASTIAN LATHE CO. 120 CULVERT 5T CINCI NNAT I. O .  

Foot Power :::dsifa��R:''N krl1;Jt>��s��. Plan-
SHEt' ARD LATHE CO.. 133 W. 2d St .• Cincinnati. O. 

WALWORTH 
PIPE VISES 

are the Heaviest and 
Strongest vises made. 

RENEWABLE STEEL JAWS. 

W ALWORTH M FC. CO. , 
20 OLIVER STREET, BOSTON ,  MASS. 

May be you're losing hun
dreds of dollars in wasted 
steam-steam that you might 
put to good use in parts 01 
your plant when there is a 

shortage. 
We've written a little non

technical booklet for the busy 
mind-and you oug4t to read 

it. There's a practical story 
about the great steam-saver 

-R e i  n t z  Steam T r a p. 
It's a good booklet for your 

engineer, and it's free-want 
a copy of Vol. " R  " ?  

WM. S. HAINES CO., 

Unequaled tor 
DELIVERING DRY ST��M 
by ellmlnatitllZ moisture 
and condensation from 

LI VE STEA.II. 
Also EXTRACTING 

OIL, G R E A S E , j!nd 
otber Im�urltles from Ex
ha1l8t I!!team. 

Manutactured by 
AUSTIN S E PARATOR 

ll'T WoodbrldKe Street We8t, 

JI e�U"lt Of £tnts 
a gallon might be 

s a v e d  b y  b u y i n g  
cheap material and 
then mixing your own 
paint-but you can't 
afford to have your 
machine le88 8ttrac
tive than your com
petitors. If you U8e 
paint on any kind of 
machinery, you8hould 
r e a d  o u r  b o o k l e t 
about PECORA F LAT 
STEEL COLOR and 
PECORA ENAMELS. 
PECORA PAINT CO •• Phil. 

You 'Would use PECORA 
BLOW HOLE CEMENT 
U you read " ur clr cuJar.ll1Hi 

Electric ligna!. J. lIf. Smith . . ..... . . . . .. . ............ Wi,36t 
Electrical attacbment plug. A. P. Seymour . ...... 625.473 
Ele���c:�t:n�

b�t
ti�y �':.�

s 
u��n ":y�f.i:1�I�f. 

E1e�t'�I�!f::Il;;����i:: Bur,ilieii : :: : : : :  : : : : : : : : :  : . :  �:� 
Electrode tor dry storage batter ies. L. Paltet ..... 625.462 
Electrode. secondary battery. J. Julien .. . . ........ 625.683 
Electromecbanlcal apparatus, Neal & Eaton . . . . .. 625.4OB 

�g';�.PI���ft�!�;';;n�n!: Buck . . . . . . . . . . . . . . . . . 625,489 

Engine, W. H. Scott ....... . . ........... . . . ........... 625.471 

En,£�'ii������� �.�. ?�. �.t.���. ?��? �.����.��.�: 625.416 
Explosive. J. Karstalrs .. . . .. ...... . ....... . . . .. ... . 625.68:i 
Explosive and maklnlt same. J. Karstalrs. . . . . . ... 625.684 
Explosives. making. F. W. Jones . . . ... . . . . . . ...... 625.682 
::fe��;��·e�t.I��:Oote�: �����.�':.'. ':::. ':: .. :: ' . .  : �:m 
Fastener. J. L. Klnltston ...... . . . . . . . . . .. . . . . . . . . . .. 625.567 
Faucet. G. J. Habermann ... ..... . . . . . ... ........... 625,725 

��:����a;?�it�r A..:I����d':: Eiiieri,ilie: : : : : : : ::: ��� 
Fence. wire, C. L. Etberldge. . . . . . .. .  : ......... 625.661 
Fence. wire, l. lIf. Warner . .. . . . . . .. . . . . . . . . . ....... 625,526 
FertUizer distributer and cotton 8eed planter, 
FII�o�tW�G�&<J."W��orgiiri: ::: : : :: : :::::::: ::: �:� 
File. letter. C. H. Wiley ........ . .. . .. . . .. . ...... . . ... 625,374 
Filter bed waoblnlt apparatus, J. W. Hyatt, ....... 625,508 
Filter beds, apparatus for disc barging sewage, 

etc .• upon. G. E. Ridgway ......... . . . ..... . . . ... 625.605 
Filter beds. means tor washing granular. J. W. 

Hyatt ..... .. . .... ................. . . . . . ............ 625.556 
Fire and bur�lat alarm, automatIc. Burkhart & 

KunkeL. . . . . . . . . . . .. ....... . . ... . . . . . . ... .... .... 625,378 
Firearm front slltbts. guard for. W. lIfason ... . .... 625.561 
Jj'lre extingnlsber. cbemlcal. Van Riper & Gutb· 

rle.. . . . . . . .  . .. . .. . . . . . . . .  . . . . . . . . . . . ... . . .. .. . ..... 625.618 

Flr�":.t��:ou,:-:Il'fo&r.�����: .��.t.���.t.I�. �����. ��.�'. 625,376 

�l
r
����. ���.� .���. �.�I.I��.�. CO.D������?� •. .  �: .. �.� 625.5« 

Floats. etc.. Inflating attachment tor, L. Matlg-
FI��ilie; if.·it,,-rii.:·.·.·.·.·.·.·:.·.·.·.·.·.·.:·:.·.·.:·.·.·.:· .

.
.
•
.

.
•

• 
::.:: �:� 

For�es. air mixing drum for. J. Klimek . . . . . . . . . . .. 625,568 
Fountain. See Stock tountaln. 

. �:�:Je.
C
·S��

e
�:�iing ·iuriii.c,;:· · Met.iiitirglc.ii 625,551 

fUrnace. Ore routing furnace. 
Funlace. D. H. Lentz., . . . . . . . . . . ... . . . . . . . . . . . . .. . . .  625.402 
Furnaces, cooling attachment tor ore roasting. J. 

E. Rothwell . . . . . . . . . . . ... .. . .... . . . . . . . . . . . . ....... 625.608 

�����tuJ:l�tt���n:e:d �it���':..nz'Wa·t,;r 'gag';: '" 625.684 

Game apparatus. H. Scblld . . . .. . . . . . . ...... ..... . .. 625.708 
Game board, T. A. Jackson .. . . . . . . . . . . . . . . . . . . ..... 625.557 
Game board. Wleltand & Dokenwadel . . . . . . . . . . . . . 625.623 
Garment. J. A. Scr iven .. .. . ....... . ..... . . . . . . ...... 625.423 
G

asj.
a
*����M<;[ . .  ���u������. ?I� .�� .��.�: 625.588 

Gas generator. acetylene. J. S. Ferltuson ........ .. 625.389 
Gas generator. acetylene. J. W. Powers . . . . . . . . . .. 625,697 
Gall generator. aoetylene, G. Jj'. Speer . . . . . . . . .... . . 625,426 
lias lighting attachment, J. E. Prunty . . . .. . ....... 625.698 
Gas. purifying acetylene. F. Ullmann. .  .. ......... 625.479 

g:�';;ra���. 
F
�Oe�

d
<f::'iienerator. 

GJa88 blowing macblne. M. J. Owens . ..... . . . . . . ... 625.513 
G lass blowing machine. Rott & Steimer ... . . . . . . . . 625.701 

81:::' t�����:,
t
�=n�icr��r

oi:·i··B: 'F-andu: · · · · 625.'6& 

Gla88ware articles. apparatus tor flnIShlnlt.�:�7: 
625.548 

F. ltott . . . . . . . . . . . . . . .. . . ........ ... . . . .. .  , . . . . . . . .. 625.468 
Gold and sliver ores and composition of matter tor same purpose, treating. E. D. Kendall. 
Grain drier. G. Schock . . . • . . . . . . . . . . . . . . . . . . . .  �'�: �:� 
Grate for heating .ystems, etc., H. K. Ernsber-ger .......... . . . .................... . . . .............. 625.659 
Gravity machIne. W. H. Hawkes ..... . . . .......... . 62S.474 

g��':,�g�a�::,"gh:::,'ii �u��::\s���rmtie�
a
:�

r
goi &; 625.414 

Gu����i operat';'CtiTiK.i-ii &·TiUike.:::: :::::: ::: �:� 
Guns • .ejecUng mechanism for breakdown, G. D. 
Ha::�!�rlij.nd· siiriii. ·it: 'ii: schepers:::::::::::: ::: �m 
Hammock suP�rt awning trame, I. E. Palmer . .. 625.515 

1I:�:�s t�� �ra't�.
h
:,::� lo

o
:
s
�:t':.���g. F. 

Dlckerboom. .. . . . . .. . . . .  . . . .  . . . .  . . • .. . .. .. . . . . .. .. 625.652 
Hat fastener. Moser & Dornselt .. . . . . . . . . . . . . . . . ... 625.567 
Hat packing ring. L. T. Hallock . . . ........ ......... 625,727 
Hat pouncing machine. C. H. Reid .. . . . . . . . . . . . . . . .  b'25.699 
Heater. See Hot water heater. 
Heating turnace, F. A. Maltee.. . . .. . . . . ..... . . . . . .  625,577 
Heating or cooling lIulds. apparatus tor. T. Clark. 

son. .  .. .. .. . .. .... .................. ............... 625.642 
Hedge trimmer. E. P. Kepner ..... .. . . . . ... . ........ 625.689 
He

����::��It'::�������:. �����. �.���.���? �?�: 625.728 

1I1��:: ��x�T�g�6!W::::::::::::::::;':::::::::::: ': �:g'lB 
�1�: •. sg,r��fng�·JlGlj>o":e��: : : : : : : : : : : : : : : : : : : : : : : :  �:m 
���n�:r:��u.h�;,t. C01ll.n ........ ... . . . ..... 625,643 

Hoops upon barre�. or C88U, maclll ne tor drlv· 
Ing. C. A. Neubecker. . .  .... .. . ..... .... . ....... 625.409 

Horse detacher. J. T. t'elrce .. . . ... . . . . . . . . . ........ 625.69b 
Horse power and pumping jack. Darlington & 

Clary.. . . .. . . . .. .. .. .... .. ......................... 625.64� 

�g�"w�n��r!����nJj. ��� ��. �'. :r:>����:.'.: �m 
Hydrant and hopper rod and handle, J. H. Mur-

r ay ......... . .. .... .. . ............... . . . ........... 625,590 
Hydrocarbon motor. valveless two-cycle. b'. Durr 625.387 
Ice creeper. O. Galarneau . . ....... .. .... .. . . ... .. . .. 625.330 
lee. method ot and appar atu. tor making, J. 

Humes, . . . . . . . . . .. . .. . . . ... . . . . . . . . . . . . . . .. . . .. . . . 625,"1 
l�t�J;�

l
s���:."!p�=.r.'1Or

H
p�!r��iriC 

.
•
. (i8ier: 625

.� 
Indr::�t ���h8�c';' iridlc"iOr: . . iitiiiioii 'Indlc';: 625.410 

tor. Street and station Indicator. 
Injector. L. Friedmann ............. . . . . ............. 625.329 

�':.�'i:a��aPm!!chtri:a��g�naCiIOn: ·  X: E: Keliii';i: 
625.671 

625.562. 625,563 
Jacquard machine. double action, Sta1ford & Kel-
Jar�t!;iiies: etc:: 'rapld' ci;'8iiig' and' ·,;.;aiiriii · de: 625.476 

vice for. H. S. Garr, ........ . . . .. . . . . . . . .. . ..... . . 625,391 
Joint. See Ball and socket jOint. RaUway joint. 

Railway rail joint. Tubular joint. 
JOist banger. wrought metal. R. C .• Jr., & W. A. 

Stewart. , . ,  .. . .. .. .. .... ... ....................... 625.427 

jfe�H:,aM:Jri'����r.,!:'�: 'l!�r����.�:.�:.��ll��.::.:: � 
f:.:fn�og�� H��t:"�bYmaii: ::::::::::::::::::::::. � 
Lamp. acetylene gas generlitlna. E. Moreau . .. . . . 625 
Lamp. electriC arc. S. Bergmann .. . .. . . . . . . . 625,431, 
Lamp IIxture. Incandescent electric. B. F. Rout. , 
Lamp. 011 gas. J. A. Yarton .. . . . ...... . ..... . . . . .. . .  . 
Lamp socket,lncsndescent. A. A. Challlet ........ 625.3 1 
Land roller, J. K. Wilder........... . . .... .......... 625.4% 
Last block Iastener. J. F. Scott. .... . . . . . .. ... . . .. . .  625, .. 05 
t:t�l:: �a:!: �.

a
I:��oi.t·.;r:::::::::::: :::::: ::.::::::: �:� 

Ledgers, boards, etc., device for removing, J. 
Dorman. . . .. .. .. ... . .............. ........... ..  ..  625.65t 

Lemon squeezer, C. Hunt . .... .... . ... . . .. . . . . . ..... 625.W7 

lf�·r�I�\!.�i �.r��slWie;.:""" ·""""""" · 
625.535 

Linotype mould adjuster. J. n. Harvey . . . . . ..... . . 62;;,44b 

t!;�k�'r.'������':.����. ���.�'.�: .':':, � ��. ::. ':::.: �:�� 
Lock and wrencb. oomblned. Lombard & Miller .. 625,341 
Lock.ing device tor securing articles, coin con· 
Loc�g.��l!ve

F
e:b':.

s
J'�i"'tioz;ile·. 'ii: Sweney: : :::: : : :: .. : �J� 

Looomotive protector. A. B. Pr""bltt .. . . .. ... . . ... 625,603 
LocomotIves. etc .. lookout "lass for. H. Johnson. h'25.398 
Loom picker. F. A. Wardwell . . . . ..... . . . . . . . . . ..... f\2O 
Lumber stacker, T, A. Coleman .. ... . . . . . . . . . . . . .. . 
Malt turner. F. Herster . . . . . . ..... . .. . .. . .. . . . . . .  .. 

::::��e��f."::I\���fn�� 'S: Coii; .. ::: . .... ':::
. '.:: 

Marquetry. C. A. Lammers ...... . . . . . .. . . .. . ... . .. .. 
Matcb frame Iocl<lnll device, W. W. Thompson . . 625.522 
Match sate. H. Flanders ............................. 625,442 

U::�u!':iri'ri'I�:u��M:�'\�: �bVtW!!��Itt�nM.;_ 625.715 

Kin.try . . ... . . . . . . .. . . .. . .. . ....... . . . . . . . . . . . . . . . .  625.622 

::g�:�l:l :gtg�: :.·C�·J�g�r.;::::::::::::::::::.: �:�A 
�::l ����o:;,�=:lh����b:-ie���:::: �m 
::��::.'Cfe

a
�. k�.;f:&WW���:.��I::::::::::::::.:: �:� 

Mill. See Nnt mill. Wlndml1l. 
1I0p and bru.h holder, oomblned. J. H. Wray .... 625.628 

«(.)(mUnUW on J)(I(Ie 868) 

LATH E S  
FOR 

C U NSM1THS, TOOL 
MAKERS. EXPERI
MENTAL AND REPAIR 
WORK. ETC. 

Serul f<Yr Il!us. Catalog. -:;I�!!���!t w. F. " lno. Barnes Co. 
1999 Ruby Street, ROCKFORD. ILL. 

SMALL POWER MOTORS • 
Tbls cut represents our small ltO volt 

Direct Current Motorwltb clamp attacb
ment. We make tbese In three SIZ68. 
1-10, 1-8 and 1-6 h. p. Can also furnlsb them on lIat base or with speed reguJat
mit rheostat In base. We manufacture 
1-6 b. p. 220 and 500 volt Motors, 1-8 and 
t,� . .ftc.

AI�I�
a
�
n
fnl fY�!"'o?'J.� W;tn 

Motors. SeruJ for Jlullaim. No. lOB S of 
Small M otm. and 1899 Fan M ot01' CatalOQ, 
The Holtzer-Cabot Elec. Co., Boston. (Brookline) MUI. t!- PRESSES, DIES and 

SP
!o�t��t lIf�£���!RY 

- - , WEST MFG. COlliPANY, 
Buffalo, N. Y., U. S. A. 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine tor boat .. illustrations 
sbowlng details. Contained In SCIENTU'lC AIIIIlRICA.N SUPPLEMIINT1 No. 11 �8. Pr Ice 10 cents. by mall, from 
this oMce, anu from ai l  new8d ealer .. 

RO U N D  OR BASE 

WilU.tIn' Soapllold every. here. baheni 
by mail If your dealer doa not lupply you. 
WWlam.' Shavt •• Stick, aGe. 
Geaulae Y •• kee Shav ••• 
eoap, . . . • • tOe. 

WIIri:�,
h
�J!:'�J'

a
h�� , e&. 

(Barben'), Six Round �lLe., 1 �., 4Oc.. 
n. �r1:ti�kef�:2���!�

t. 

J. B.lf1LLU._SCO.,Glutoabul'1,Co ... 
LondoJl: 64 Great Ruuen St .. W.C. 

Sydney: 161 Clarence St. 

O U R  1 8 9 8  
C O M ET 

Write f<Yr prices. 

HOUGH CASH 
RECORDER CO. 
I ndian Orchard, 
Ma .... U. S. A. 

Sanitary Water Cooler 
CONNECTED WITH CITY WATER PIPES. 

Water does not come in contact with ice or out8ide air. 
thns keepinK it pnre and free from contamination. 

De.lltOed for Private 'DInIng Rooms, Stores Hotelo.OMces Res· 
fS\uranti,l Factories. Scbools. Public Institutions. Streets. Parks. 
w�t

c:r"ls d��e.r.
°uses and everywhere where pure. cold drinking 

COLO WATER CAN BE DRAWN CONTINUOUSLY. 

�
e R!,':!'3Mnt';,I\�J���tt:������.,l'��¥I��::�hlngton 

I
n 

SIRS :-It gives me pleasure to bear unqualiOed testimony In ap· 
£�

v
�� W,

e 
��Rfi,°fh': t':::t�Wlt�':;f

o
r:e 

o
fi ��� b ..... ���t ��r��� time. It Is always ready and eaolly fed and cleane:f.1 and w\ll pay 

tor Itself over and over oomparatlvely In saving of ce. 
Ver], respectfully. THOS. A. JONES, Chief Engineer. Senate Wing. U. S. Capitol. 

SAVES F U LLY ONE-HALF T H E  ICE. W" Send .Fo r C(rcular and P rlu  List. 

TH E B ARRON COOLER CO., PALMYRA, N. Y., U. S. A. 

Oueen's Patent " Triple Plate " 
toepler-Holtz Electrical Machine. 

Can b used at all 

� PrI_C_�I!r"'�'fjom'j25 

BORING AND TURN ING 

Jt MILLS, 
' 

4, 3 and 6 Foot SwinK. 
H. Biokford, Lakeport, N.H. IF" Write for Pbotograph 

and Low Price .. 

MAC H I N E RY 
N E W  AND SECON D-H A N D ,  

FOR SALE C H EAP.  
Hoisting Engines. Air Compre88ors, 
Rock Drills, Crushers. Dump Cars, 
Steam Shovels, Light Locomotives, 
Relaying Rail. etc. 

Send for printod liajlet JlUlt WuW. 
W ILLIS SHAW, 678 N. Y, Life Bldg., CHICAGO. 

AeW I'IBER 
Manufactory Establi8hed 1 'T61. 

LEAD PENCILS. COLOR1'lD PENCILS. I!LATE 
PENCILS. WRITING SLATES. STEEL PI'lNS. GOLD 
PENS. INKS. PEN(,}L CASES IN SILVER ANI) IN GOLD. STA'l'lONl!:R!l' RUBBER GOODS. RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Man1lfactory Established 1 'T6l. 

Improved eye LONE Magazine 

No. 4-(size 3� x 4�) . . • • . • • • . . . .  $8.00 
NO. 5--(size 4x5) . . . . . . . . . . . . . . . .  1 0.00 

TEN POI NTS TO 
CONSIDER. 

1 - 1 2  Pictures in 1 2  seconds. 
2-Shutter Bulb �elease. 
3-Shutter Automatic. 
4-Shutter Locks. 
5-12 Aluminum Plateholders 
6-Set Stops. 
1-Special Quick Lens. 
8-Automatic �eglster. 
9-AII Parts Interchangeable. 

1 00Exposed plates removed 
without disturbing unex
posed. 

The on ly Magazine Oamera 
with Bulb Shutter. 

All Live Dealers Sell Them. 

1 8 9 9  Catalogue with complete 
Inf ormation-F REE. 

WESTERN CAMERA MFG. CO. 
19 Nassau St. , NEW YO�K. Silversmith Bldg., Wabash Ave., CHICAGO. 

© 1899 SCIENTIFIC AMERICAN, INC, 



PHYSICAL AND SCHOOL APPARATUS 
TOE P L E R  HOLTZ 

S E LF C H A R G I N G  
M AC H I N E  

For Scbool. College or 
X Ray work. 

lIT Circular free. 

E. S. RITCHIE & SONS, 
Brookline, Mass. 

i tieuiiftt �tueritau. JUNE 3. 1B99. 
Motor. See Hydrocarbon motor . Mecbanlcal motor. Mower. lawn. E. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.584 Mowing machine, lawn, C. H. Gorr . . . . . . . . . . . . . . . . . 625.669 Mucilage bolder. W. H. Redington . . . . . . . . . . . . . . . . . 625.517 Musical instrument, Everton &. l1'rost . . . . . . . . . . . .. , ti25.6ti3 Nitrocellulose product. uninfiammable, J�. L. Ilethisy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.313 Nozzle . •  praying. W. W. Randolpb . . . . . . . . . . . . . . . . .  625.461\ Nurling macbine. J. N. Halifax . . . . . . . . . . . . . . . . . . . . . 625.726 

��t Po':,\���. ��I���r�.����.�: �:.�������:::::::::.: ��:� 
��� l��:: ii. �:11:;!: ... :: ·. ·  ... :· . . ... : : : : : ·  . .. : : : :: : . : · : ·. : : :: �:� 1 
l1�� lg�:: iij�f���I� : : : : : : : :  : : : : : : : : : : : : : :  : : :  : . : : :: ��:�A Nut mill. C. Hook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"25.a94 Office indicator, R. If',. Norman . . . . . . . . . . . . . . . . . . . . . .  b'25.-4:60 OLls and making same, deooorized compound of mineral. L. O. Bel mer.. . . . . . . . . . . . . . . . . . . . . . . . .  625.;�12 Ore roasting furnace. J. �". Keiper . . . . . . . . . . . . . . . . . .  h"25.3ati Ores, chlorinating, \V. B. Jackson . . . . . . . . . . . . . . . . . .  ti25.m-J 7  Or�an. G. W. Scribner ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62:i.4i2 Packing or filling. ve •• el. M. W. Mar.den ... . . . . . . . 625.3�a Pad. See Protective pad. Pall ear. J. Danz. �d. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  625.383 Panel for windows, etc., ornamental. Pfister &. Bartbel • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.460 • Paper, apparatus for applying waddin� to, M. M. ; 

Uhlig . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  625.430 Pen. fountain. W. I. It'erris . . . . . . . . . . . . . . . . . . . . . . . . . .  625.722 Photosensitive composition. R. B. West . . . . . . . . . .  625,527 I 
�'���e�,u�g:n�eft�i�:!�t���. ���:. �:. ����.i�.��� .. '. '. : : : ! Plow, J. li"'. Harris. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  i Plow, McCune & Davis. . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
::I�:·a�ia':b!:;:f.'r& W:C·�agg,j: : : : : : : : : : : : :  : : : : : 625.323 Plow. di.k. W. L. Casaday .. . . . . . . . . . . . . . . .. . . . . . . . . .  b"25.320 ' Plow. rever.ible. G. J. Over.biner . . . . . . . . . . . . . . . . . .  625.�61 ' Pot and lid lifter. H. F. Au.tin . . . . . . . . . . . . . . . . . . . . .  625.312 Powder. gun. �'. A. Hal.ey . . . . . . . . . . . . . . . . . . . . . . . . . .  b"25,4W Power. See Horse power. Wave power. Power machine, manual. J. H. Smith . . . . . . . . . . . . .  625,475 

IT NEVER FORSAKES YOU Anedncatlonwill alway.staybyyou. You can obtain a tecbnlcal edu· • cation wblcb l"'lll qualifY_:f9U for a Better PosItion and HIKher 
Pay by devot.lng some of your !!!lare time to .tudy at bome. Tuition fee. low. Payable In ca.b or In.taUments. Thorough courses by mail in Electrica.l, ltlechallical, Civil, Min inK. Steam and Sanitary EnKineerinK, Architectnre, lUechanical DrawinK, Machine DesiKn etc. Be8t Text Books Free. Seven 

years' experience in t.eachitu] b1l correspondence. Write for free illustrated lOcr-page 8. A. Circular, sample pages of Lext book •• drawing plate. and booklet of letter. from .tudent. all over tbe world. 
T H E  UN ITED CORR ESPON DENCE SCHOOLS, 1 56 FIFTH AVENUE, N EW YORK. 

This doubw-slope causes tM 
expanding ice to slide into 
tM air-dome. taking tM 
strain Of the pipe. The 
air-cushwn also prevents 
uHammeritng." Covered b1l 
U. S. and Foreig Pat ... t •• 

Burst Wattr Pipts a (bing of tbt Past 
You can now make all water pipes as secure from bursting ill winter as in summer . Thi� pneumatic system is the only one which successfully prevents the annoying and co.tly burstIng of water pipes. It bas solved a great economiC problem. Higbly endorsed by Arclli te ct •• En�meers and Municipal OfflclBl •. No new bou.e .bould be com�leted wit bout tbi • •  y.tem. and all bou.e owner • •  bould avail tbem. selves of this • ounce of prevention " in season. 

lIT Send for mustrated Booklet. giving fun explanatlml and discount. 

THE PNEUMATIC DOME MANUFACTURING COMPANY, 
·�Ol E Street, Northwest, WashinKton, D, C. 

"American- H u n n i ngs " I ROSE POLYTECHNIC  INSTITUTE 
TEL E P H 0 N E S A College of Engineering. Mecbaulcal. Electrleak Civil • Engineering i Cb�mical Coursesi Architecture. J!ixten ... .Ive .bop.. MOdernl), eqUI�1l.ed laboratorle. In all de· partments. ��t�niieUS:·J.!Sla��: ���r'i,"fI�':.�:'��'J.ss 

Worcester Polytechnic Institute, 
WORCE§TER MASS. 

E���::.:1n'�r ... �:t'rrb!��t���a��J' C!V��a�g E��C.��� ing appointments secured by gradu:f:s, mailp,f}Tee. Ex
veme. low. Thirt1/ .... condllear. J. K. Mar.bail,Begistrar. Press. See Baling press. Printing press. 25c Worth of Tool KnowlH�[H Pres.ure regulator. F. H. Sauer . . . . . . . . . . . . . . . . . . . .  625.520 

• ��i�U�: ::::g�i�:: �at��oi�·s: 'Bradfor'd : : : : : : : : : : :  ��g:�i� Printing plate and produCing same, composite, 
NEW IDEA IN TRUNKS 

The St.llm.n Dr •••• r Trunk 
is construct.ed on new prinail,lel. 
Drawers 1Dstead of t.rays. A place 
for everythlDg and everything in 

its place. The bottom &I accels
it-Ie as the t;op. Defies the bag· 
gage smasher. COltl no more thaD 
a good box trunk. Sent; C. O. D. 
with privilege of examination. 
Send 2c. stamp for illustrated cat· 
alogue. F. A. STALLMAN. 
61 w. Sprl., MI., 4�ol_b ... 0. 

N�J'�ou�:c';;�t��";;�t;�OI !��be:'1[l1 prirrii� t�Il�nlo" cylinde':';: f',,';teiiing' ,Ievice for 625.G66 
present market prices. Send 25 cents securin�. E. S. Bradford . . . . . . . . . . . . . . . . . . . . . . . . .  625.:l1fi at once for Printin� press, C. G. Lanier . . . . . . . . . . . . . . . . . . . . . . . . .  62.1.572 
MONTGOMERY'S TOOL CATALOGUE Printing pre •• feeding device. E. S. Bradford . . . .  U25.317 

510 page. wltb inde� a� back. ��i��i��.ftr:rra�nbk.!.r:,gnf.p��rN.'t"er�: .�: .�.����.���:: ��:�� 
�Fc:o�&�:6�rlr �:gt��;.st.�h� ���r:����e O;;Jllt;:nJiu�B �·s�:���·oa:l·mine·B.·etc.: 625,3b"2 

land mko.tt a�cur� 1Il4u1�trlatlbon.. T. V. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.7U s poc e size, Ad x 74 nc es" Pulleys, automatic lubricat.or for loose. K. Wid-

10:i Fulton Stl"eet. New York. ���g���Jla���{�th�a��gW��glii����lg::J�iiled:·A·. 62<>.424 

rounded edl(e.. A dre.s • 

I 
mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,373 

MONTCOMERY &; CO. Pulp. !D0ulding Dbr

.

ou�. J. A. Wbeel�r . . . . . . . . . . . . .  �2p.3j2 

Stocks & �':.':JAma�eurs. Denti.t • . pur��b:��· ·makliig· 8ame· . . ihi;, . .  iieri·V .. i.iv·e· OCE: 625,420 

, . Mac ml.t.. Stock. FI.cber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.«1 I New Cateohism t�� Steam Engine For En neers remen, Mechanics and :Ama .. teurs. �ages, illustrations. Bound in green .lIk clotb • •  1 • 1� in. tbick. Simple. thorougll drop forged, Dips, Rags. apparatus for disintee'rating and washing, adju.ted In collet. J. H. Annandale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.311 

�W��tt��g�..!�� ��n::�·j�\i��rb�·:iI�������·: : : : : : : : : : : : : : : : : : : : : : :  �:�� in once passing over Railway permanent way. P. Hevner . . . . . . . . . . . . . . .  625.675 the rod. Tbreads of Railway rail joint. P. Hevner . . . . . . . . . . . . . . . . . . . . . . .  625.67'; U. S. and Whltwortb Railway raIl roiling macbine. Lentz & Sbaw . . . . . .  b"25.�03 .tandard. 1-16 In. to Railway .witcb. H. B. Nichol • . . . . . . . . . . . . . . . . . . . . . .  6"25.458 
1� In . . diameter. Ask Range and position fluder. alternating current, 
for DU stock �atalog. Crebore It Squier . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  625.647 The Pratt &: Whitney t'o. Recording in.trument •• multiplying device for. 

and c a dlly understood, and gives instructions how to run all types of steam en .. gine.. Price '2.00, po.tpald. 
THEO. AunEL & Co .. 63 1fiftb Ave., New York. 

SAV E YO U R  F U E L. You will find our Ga.ollne 
HOISTING E N G I N ES 

Hartfor d Ct U S A  W. H. Bri.tol... . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . .  625.537 ------::-:-'------�. -'-' -'-'-' 1 ReeMI��i.b�I.� . .  I����: . ?I��� . .  ���.� •. .  ���::.� .. :':: 625.484 WELL DRILLING 
lachines a great saving over steam and a perfect. economical boon where wood, coal or water are .carce and bloh·priced. Botb friction and geared bol.t from 6 to 150 H. P. for mines, quarries, docks, etc. Every macblne fully l(Uaran. teed. Send for free Oatak>t/1U I :t: !:1�b:oY�io�e��rog�i. 

n: f�Tll."e"a���gl'ri:I�:�:r-ht. 
ligbt. 

1'1' tbrow. tbe IIgbt stralgbt abead from :nJ to 300 ft. 
I T burns kerosene, 

Send for bo,,, ( free). 

R. E. DIETZ CO., 60 Laight Stree�t, New York. 
Mentlml tllis paper and get ",ectal discount. 

�-ESTABLISHED 1 840. 

PUNCHING & �S 
SHEARING ' .  
MACHINERY. 

Refrigerator. J . H. Ame.. . . . . . . . . . . . .  . . . . . . .  . . . . . . .  b"2.'>.R09 Refrigerator. W. L. K obler . . . . . . . . . . . . . . . . . . . . . . . . . .  625.009 Refrigerator circle. F. Hinrichs . . . . .  � . . . . . . . . . . . . . .  625,3:�:l Refrigerator tank car. C. Efros., . . . . . . . . . . . . . . . . . . .  ti25,439 Register. See (j"are re�ister. Rellulator. See Feed regulator. Pressure regulator. Temperature regulator. Rbodol derivative. J. J. Brack . . . . . . . . . . . . . . . . . . . . . .  625,531i Rivet. M. D. Conver.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.�91 Roller. See Blind .pring roller. Land roller. ROlling apparatu •. metal. M. J. LOullbran . . . . . . . . .  625.575 RoOfing sheets. means for packing metallic. F. G. Caldwell... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  625.730 Roofs without seams. manufacturing. F. Gehre ... 625,723 Rotary engine, C. T. Fonda ... . . . . . . . . . . . . . . . . . . . . . . •  625.328 Rotary engine, B. '1'. Hln.on . . . . . . . . . . . . . . . . . . . . . . . .  62M�6 Rotary enlline. J. S. K ing.land .. . . . . . . . . . . . . . . . . . . . .  62MiSU 

'�g�a:6 i�:��rn�' !d Pca::���I:�i
is��edliijie: �',: L: 1l.i4:i 

Alley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.aaa Sa.b balance. J. A. Manaban .. . . . . . . . . . . . . . . . . . . . . .  625.i>80 Sausage casings, arranging and handling, C. G. Schmidt. .. . . . . . . . . . ... . . . . . . . . . . . . . . . . .. . . . . . . . . . .  625.704 Saw guard, circular. J. Ander.on . . . . . . . . . . . . . . . . . . .  62;.310 Saw .et. Taylor & WiI.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  6�5.477 Scow. dumping. J. Edward • . . . . . . . . . . . . . . . . . . . . . . . . .  625.327 Sealhlll bottle •. mean. for. L. Barger . . . . . . . . . . . . . .  625.503 Sealing liq uid containing ves�els aud removing 

OVer 70 sizes and styles. for drilling eltber deep or sballow well. In any kind ot .011 lOr rock. Mount<-<! on wheels or on sills. With engines or horse powers. Strong • •  Imple and durable. Any mechanic can operate tbem easily. Send for catalog. 
WILLIAMS BROS., Ithaca, N. Y. and state sWe of �e wanted. Weher Gas & Gaso. 

line EnKine Co., @ S.W. Boulevard.Kan.a.Clty,Mo. 
I I I  I I I  I I  I I  I I I  I I  I I I  I I I I  I I  " TH E L I CHT O F  A M ERIOA" for wbeelmen i .  tbat given by  tbe far·famed 

M Ad E ST I C  L A M P 
Is tbe neare.t approacb to tbe .un 118 an artficlal light. Alway. steady. clear and wblte. Ea.y to cbarge, ea.y to operate. always dependable. All part. metalliC and ea.y to reach for cleaning I'urpo.e.. A l:'rtect searcbllgbt for 100 feet abead. Sf��111· 1���I�k�etierg�tg:ia:�siJr:=�··B.i::.vnl��� 'lira .. Dt�ng., banger of tougb steel . .  U.es regular commercial carbide of any kind. lIT sirulfor free Ulustrated catalog "S.A." 

If interested, write the contents therefrom. means for. Dewhurst & 
E :, STILES PR.ESS CO Smitb . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . .  625.38� 

EDWARD MILLER & 00, K!J�����d Meriden, Oonn. 
STORES : 28 & 30 We.t Broadway, NEW YORK. 63 Pearl St., ROSTON. 

• • 
. • ����r���.va���. C�n&rlu��i' sep .. rator:" . . . .... ... 625.596 WATERTOWN, N. Y., Sewing macbine .pool bolding attacbment. J. T. I I I I  I I I  

Manufacturers of .. Royal " Bells and " Everli t"  Oil Lamps. 
I I I  I I I  I I I  I I  I I I  I I I  I I I  I I  

for tbeir l11u.trated Catalogue " S .  A." Vo.bell. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  625.481 

MIETZ & WEISS 
KEROSENE 

and GAS Engine 
i:��?81 :glu��IC��Fe::� reliable. Runs witb common 
�:t'l��nePat�:�c\�. '\Y:g: and,Euroyean countries. 

Send lor Uataloglus. 128·132 Mott St� New York. 

The Yankee DRILL GRINDERt 
�:'JJ!':.�I�f..:� �ilrs'1:J.:nJtn� 1�8� 
� set for any size in a few seconds. Gives any desired clearance. Fully guaranteed. , . Can't Grind WronK." Catalog free 

G. T. EAMES COMPANY, . 
250 A.ylumAve.. Kalamazoo, Mich. 

Kl1eading and Mixing Machines 
Over 6200 In u.e. Over 300 varletle. In 155di1l"erRnt indu.trle •. Patented In all coun!,rieB. 

W E R N E R  &; 
PFLE I D E R E R  

SaKlnaw, Mich. Build· ers of ail kind. of Cbem,· cal Machinery. al.o Ilt Cann8tatt.LondoD, Vlenntl, Berlin. PariS and Mo.cow. BWO. lflCemQtWnGl .4wl'dl 

�g:��l���c:,e�. W.PC���o::"j���':':·. �'. �: .�:���.�.I� ���:�� Sbeep .bearing machine. Meacock & Penn . . . . . . . .  625.405 Skirt bands and collars. adjustable fastener for. F. N. Burleigb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.539 Sbirt bo.om retainer. R. Cluett . . . . . . . . . . . . . . . . . . . . .  6"25.718 Planning ute Jew JOllle Sboe. ventilat.ed. E. B. Hafertepen. . . . . . . .  . . . . . . .  625.3Ha Sbovel for layinl< tile. B. F. Wyatt . . . . . . . . . . . . . . . . .  625.629 Anyone contemplating tbe b uilding of a new bome will find tbe Sign. cbangeable. W. W. & H. F. Jobn.on . . . . . . .  625.681 Signal. See Electric sillnal. B ' Id' Ed't' f th S '  t'f' A 
' 

Signal repeater. T. B. K eeler . . . . . . . . . . . . . . . . . . . . . . .  625.559 UI Ing I Ion 0 e clen I IC merlcan Sink trap. T. F. Krueger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.339 Skirt and waist supporting device, F. D. & J. E. Howe. . . . . .  . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.334 Skirt fa.tener and .upporter. PadDeld & Tu· malty. . . . . . . . . .. . . . . . . . . . . .. . . .. . . .. . .. . . . .. . . .. . . .  625.350 Skirt .upporter. L. J. Jone • . . . . . . . . . . . . . . . . . . . . . . . . .  b"25.55O Slag. product from bla.t furnace. A. D. Elber • . . .  625.ti56 Sled. farm. M. Hampton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.500 Snow .craper. JII. Mulder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.589 Sole. lamb's wool 01' slipper. S. Borchardt (re-issue) . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,742 Spanner. C. Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.716 Spoon bolder. J. E. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.435 Sprayer. pneumatic. J. M. Oldbam . . . . . . . . . . . . . . . .  625.5!l4 Station indicator, H. A. Hackeling . . . . . . . • . . . . . . . . .  625,553 OF BICYCLES. - A  WITTE GASOLINE OR GAS ENGINES ' MANUFACTURE very compreben.ive article giving tbe detail. of construction of every part of tbe.e vebicle.. Wltb 16 engravingS. Contained In S CIENTIFIC AMERICAN SUPPLEMENT. No. 9118. Pric e 10 cents. To be bad  at tbls Office and from all new.dealers. 
Steam boiler. tubular. T. C. Billetop . . . . . . . . . . . . . . . .  625.314 Steering mechanism. M. Paidassy . . . . . . . . . . . . . . . . . .  625.352 Stencil. C. Ro.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.700 

���'i°f��'i.°t�h�: ::ut��ri�:' il: Ii: 8heei'.::: : .: : :  ::: �:�i Stove or furnace ma�a1.ine attachment, E. W. Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.417 Stove or range. R. S. Stepben.on . . . . . . . . . . . . . . . . . . .  625.710 Strainer attachment for kettles, etc., P. C. Tot-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,523 Street and station indicator for cars, etc., C. H. Bucbwalter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.5:18 

��\ t�h�te��rite�I�i�t�r�W �c:Odi\aiiway' 'swltch: 625,433 

Syringe nozzle. A. W. Browne . . . . . . . . . . . . . . . . . . . . . .  625,43� rl'ablet forming machine, A. R, Morris . . . . .  625,347, 625,348 'l'ablet macbine. Ba •• & Welcb . . . . . . . . . . . . . . . . . . . . .  625.636 Tamping plug and process of and apparatus for making .ame. E. S. Clark . . . . . . . . . . . . . . . . . . . . . . .  625.380 Tank. See Water tank. Tanning. J. R. & J. S. Brown . . . . . . . . . . . . . . . . . . . . . . . .  625.638 Tanning hides. '1\ D. Palmer . . . . . . . . . . . . . . . . . . . . . . . .  625.411 'l·ap. W. J. Smltb . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .  625,ti11 'l·ap. measuring. A. Woollatt . . . . . . . . . . . . . . . . . . . . . . . .  625.487 Temperature regulator, automatic, A. Roesch . . . .  625,518 Tension mechanism and slaCk thread controller, combined. J. Maitland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.579 Tbill couplin". W. H. Grow . . . . . . . . . . . . . . . . . . . . . . . . .  625.�98 Tbread or Dlament. in.oluble. A. Millar . . . . . . . . . . •  b"25,:l45 'l'ie plate. W. Goldie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,552 rrile or slate fastenin�, rooflnll, M. A. Jackson . . . .  625,509 'riles, manufacture of, W. Price . . . . . . . . . . . . . . . . . . . .  625,413 Tire equipment for vehicle wheels. rubber, J. F. Wincbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.528 Tire for wbeel •. leatber. J. Muir . . . . . . . . . . . . . . . . . . . .  625,407 TOY. J. W. Jack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.680 'l'rack cleaner. M. B. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . .  625.438 Trap. See In.ect trap. Sink trap. 11rimmer. See Hedge trimmer. 
����:b.coS �06��h�'i��:b�l.ey . . . . . . . . . . . . . . . . . . . .  625.5." 

'I·rouser •• bICycle or !,olf. O. W. Scbaum . . . . . . . . . . .  625,521 I 

are Safe, Relia ble, Dura
able and i>lmple. Sold on 
their merits and sent on 
trial If de.lred. 
Write for Oatalogue B.A. 
WITTE IRON WORKS CO. 

1 207 Walnut St., 
Kansas City, Mo. 

'l'u bular jOint. S. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.371 I 1'ype forming machine attachment, Hollenbeck . 
& Wil.on . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . . .  625.679 ' 

DY NAMOS l� Lilfht, lAO V?lt, sgo 
is ,, u .� 111 Price Include. Field Rbeo.tat. 
�gi�il:;·e. �".!�e 'l�u;::g� are of tbe be.t on tbe market and are fully guaranteed for one year. Correspondence solicited. Addre •• ROTH BROS. & CO .. Mfrs. 
88·92 jackson St., Chicago. III. 

GAS ENGINE 
IGNITER 

�R�lei�:I:e��ar .. M°.8i on tbe market. t!end for catalogue. 
The Carlisle & Finch Co., 
Sixth St., Cincinnati, O. 

Stook 810e. U to 22 foot. 
Safe, Reliable and fully guaranteed. 

PIERCE ENGINE CO., 1 7  N. 1 7th Street, Racine, Wis. :m�:m��: �u:-:g;:'�:·ii: ·v·er;,ii.: : : : : : : : : : : : : : · : :  ��i8 1 Prices $ 1 60 and up. Send for Catalogue, 
Typewriting macbine. R. W. Ublig .. 625.616. 625.617. 625.729 --------------------------------------------'!'ypewriting macbine reDecting attacbment. O. �. BELTING f V ' St 'I ELEVATORS OONV'E'YORS 

~ 
val���eG:·DOn&t: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� am 0 arlous Y1es, , , 
Valve. A. R. Sbattuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6"25.360 COA l. MINING and HANDLING MACHINERY. Valve. air motor. J. Craig. Jr . . . . . . . . . .  - • • . . . . . . . . . . .  62.;,3U Th J E FFREY M A N U F  C U R I N C  Valve. air motor reducing. J. Craig. Jr . . . . . . . . . . . . .  625.325 e A T CO., COLUMB US, 0, 

(Cont\ll\l«i on IHJCIIl :69j pr Bend lor late8/; cmnplete Oat<Jl<lglu. New York Brancll, 41 DeT Street. 

© 1899 SCIENTIFIC AMERICAN. INC. 
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The Electrical Engineer Institute of Oorrespondence Instruction, 
Department A, 1�0-1�� LIBERTY STREET, NEW YORK, U. 8. A. 

A 
Difficult 
Problem 
Solved. 

TfiE l.tUe�IcATIOf't OF 
GAS ENGINES. 

Tbe Burwell Antomatic Oiler .olve. the problem 
• 0 completely that it leave. nothing furtber to de.ire. 
The oil is sprayed around the piston at every stroke. 
There is no waste or loss j the lubricant goes where it 
doe. the mo.t good. 

Speed regulated by throttle • •  ame a • •  team engine. 
Not affected by atmospheric conditions. 
Thi. en�ine .pecially adapted to launche •. 
We build engines and launches on the same standard 

of excellence a. the Cleveland bicycle. 
H �  A. LOZ I E  R elL. C O .  

Dept. A ,  Gas Engine Dept. CLEVE LAN D, O .  

TfIE]gI!B 
I i  WOLVERINE " GAS AND GASOLINE 

PARALLEL D IVI DERS 
\ with MICROMETER ADJUSTMENT 

Excellent for layinjil' out work on 
a Burface as it comes from planer, 
etc. Will read to 1-1001 of an incb 

PRICE, POSTPAID. 

��tt'?�ri'ie;, 
- '2:� 

PenClI Holder. - - - .50 
��l:�;���ribe�-in� Cir�le, :� tF---=lI(,l·Iii'=t='--" Our book entitled " Shop Point
ers/' 1s tree for the asking. Con-
f��S or

e
��6r8:i

o
q al��bY� Ti1fi��8� 

ARJS'
c�e·T�:';L COMPANY, 

Chico�;,�·/a'\fs,
1
!hass., U. S. A. 

J. STEVENS 

1�'''-iOODSALARYl 'I""· .m •• �.� ... '" ,g� i Steam Uooker. Distills the water, purifies I ·  - , the cooking. No burning, no odor. Saves labor 
: and fuel. fits any stove. Good pay to I I " , agents. 2.385 sold in one town.Write (Boxi63) 

HOME IIII'll'. Co., BALTIMORE. MD. 
-".-.. ,-.. -... -,,-... -....-

Why Use Cold Water 
�if�ril�?TE1P:h���� rg�1� 
your batb tllb will beat tbe water while 
you are pre pari nil' for your bath. You 
a void the inconvenience of a tire in 
warm weather and keep 'IJOU" house cool. 

iT Sendf01' iUustraud booklet. 

Stevenson & 00. ,  J�:. 
228 N. Holliday St.. Baltimore, Md. 

Roper's New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS. 
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Ex-Pre.ident of tbe Electrical Section of the �'ranklin 
Institute. EmbraCing all the recent improvements in 
the Steam Engine and g'iving full instructions for the 
CARE and MANAGEMENT of an ELECTRICAL PLANT. 
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asked when under examin�ion before oeing licensed as 
an enjil'ineer. 

Full leather. 
f
lit ed

M
.
'l

0cketbook .tyle. $ 3,�0. 
SendJ01' Cec�!.D 1&2 £1Ji:en��\t'�J':delphla. Pa. 

ACETYLENE ! 
g::.�t
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��� �'f��u"r

n
:a:'l,1fi.

o
�;-l:�r:ll��: 

8 National Acetylene Ga. Generator. The 
most brilliant lIght ever produced ; safe, 

cheap, efficient j can be installed any ... 
where. Does the proposition interest 
you ? If so, write for catalogue and 
price •. THE NATIONAL ACE-

TYLENE GAS CO., 909 New 
EOKland Bldlj'., Cleveland, O. 

Valve and cock. A. Kolben . . . . . . . . . . . . . . . . . . . . . . . . . . 625.338 
Valve. balanced throttle. W. J. Healy . . . . . . . . . . . . .'625.555 
Valve • •  elf clo.ing. J. Cuthbert.on . . . . . . . . . . . . . . . . . 625.542 
Valve operating mechanism, J. H. Smith . . . . . . . . . .  625,363 
���ic1i,

e
;.���f.

i
fl� lt�\jollin .. . . . . . . . . . . . . . . . . . . . . . . .  625.645 

�:e!gl�e��'i.�d �a�ri!�I��I:.& (5: c."BioUd : : : : : : :  ��:�f 
VelJding machine, COin controlled newspaper, D. 

Sullivan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.428 
Wagon .eat. market. G. A. Kin.ey . . . . . . . . . . . . . . . .  625.690 
Water gage. M. Goudreau . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.724 
Water tank. C. F'anner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.494 
;:�': p��:�.1 �������:n���.������: �'.�: .�.����� �:m 
Weather .trip. A. Y. Ma •• er . . . . . . . . . .  ; . . . . . . . . . . . . .  625.404 
Well packer. oil. J. Darling . . . . . . . . . . . . . . . . . . . . . . . . . .  625.648 
Wbeel. See Vehicle wbeel. 
Wbeel. J. S. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.419 
WindmIll. C. C. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . . .  625,614 
Wire caps or cork retainers, machine for making, 

F. F. NeD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.592 
Wire .tretcher. R. N. Martz . . . . . . . . . . . . . . . . . . . . . . . . .  625.4iiil 
Wire twister for making cork retalners, If'. 11'. 

N elf.. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . . .  . .  . .  . . . . .  . . .  . . . .  . . .  625.591 
Wire working machine feed mechanism, G. O . 

Page. . . .. . . . .. . . . .. . . .. . . .. . . . . . . . .  . . .  . . .  .. . . .. . .. . .  625.351 
Wood from fibrous refuse, manufacturing ma-

terial similar to. J. Kaiser . . . . . . . . . . . . . . . . . . . . . . 625,450 
Wood with metal, machine for covering, W. P. 
wr:.rclf.

e
\;1f:l,i'ccowan: : :: '.: : :: :: .::: ::::: : '. :::::: �:�� 

Yoke. cattle. A. T. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . .  625.335 

DESIGNS. 
Auger. eartb. T. A. H. Falo . . . . . . . . . . . . . . . . . . . . . . . . .  30.847 
Bag bolder. O. Roed.. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  00.844 
Belt . •  hirt wal.t. A. E. Dunbar . . . . . . . . . . , . . . . . . . . . . .  30,865 
�g��:,,�

t
���J: 'C�:etl"& ta�����:::::::::. �.�: �:�1l 

Clock face. S. P. Thra.her . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.8'.19 
Cultivator, sugar beet thinning shoe for, Oeder & 
Di.�:�!(�JX:J:F:s';mon;.: : : : : : : : : : : : : . : : : : : : : : : : : : : : :  �:�1� 
Dioplay frame. L. S. Crandall . . . . . . . . . . . . . . . . . . . . . . . . 30.800 
Du.t and Cinder guard. J. H. Reynold . . . . . . . . . . . . . .  30.850 
Garment, shoulder. Ii .... F. Amsden . . . . . . . . . . . . . . . . . . . 3U.8H7 
Grave guard. H. �'. Geiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.870 
Heater. J. A. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.858 
t:�g.
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Latch or lock ca.e. H. G. VOight . . . . . . . . . . . . . . . . . . . .  30.845 
Leatherfini.hing roll. W. H. Down . . . . . . . . . . . . . . . 30.354 
Overshoe ankle attachment. L. S. Hodg.on . . . . . . . 3O.8t1.� 
PenCIl holder. M. William .. . . . . . . . . . . . . . . . . . . . . . . . . . .  00.830 
��!';"lar! K r�

a
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Pocket book. W. H. Tburber . . . . . . . . . . . . . . ... . . . . . . . .  00.831 
Pulley frame. window. D. S. Stim.on . . . . . . . . . . . . . . . . 30 855 
�r���.r'h�I'iI

c
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Slug. protective. B. �'. Mayo . . . . . . . . . . . . . . . .  30.835 to 30.843 
Stove grate. oil or lamp, A. Ba bln.kl .. . . . . . . . . . . . . . .  30.857 
Tie plate. W. Goldie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.852 
Toy. M. McKinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.868 
Transformer case, J. W. Packard .. . . . . . . . . . . . . . . . . . .  00.853 
Tru •• pad, W. Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.861 
Tube. collap.ible. C. R. Zacharia . . . . . . . . . . . . . . . . . . . .  30.851 
Typewriter inking ribbon •• book for. J. McCartby 30.834 

TRADE MARKS. 
Apparel. certain named articles of women's wear-

ing, Rew & Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.926 
Asbestos prepared. for preventing radiation of 

beat, Snowdon, Sons & Company . . . . . . . . . . . . . . . . 32,961 
Boot. and .hoe •• E. H. Kei.er . . . . . . . . . . . . . . . . . . . . . . .  32.929 
Canned "ood •• certain named, L. Grebb . . . . . . . . . . . .  32.948 
Canned goods, certain named, William Numsen & 

Son .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.949 
Coal • •  mitbing. Lilly Coal Company . . . . . . . . . . . . . . . . .  32,962 
Cocoa and chocolate and preparations thereof, Dr. 

'l·ibble.' V I·Coco". . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  32.956 
Co!!'ee. Arbuckle Brotber • . . . . . . . . . . . . . . . . . . . . .  32,953. 32.\154 
::t�;��'1rir

a
F��in�·s �n�
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ft�rn����;ftre: Ke'ys: 'Col: 

32,963 
lier & Tillard. . . . . .  . . . .  . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . .  32.930 

Flour. wheat. W. H. Ketzebacb Milling Company 32.951 
f.��':J� �h

d
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�;h!h:��g�r'i�i���:.e�:I���.1r���nI 32.952 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.947 
Fruit juice •• G. F. Clark & Company . . . . . . . . . . . . . . . .  32.950 
Gentlemen's wear, certain named articles for, 

Myer. & RO •• bacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.9'l7 
Gla ••• • heet and otber window. W. P. Fuller d: 

Company . . . .  . . . .  . .  . . . .  . .  . . . .  . .  . . . . . . . . . . .  32.957 to 32.960 
Groceries, certain named. Feilcbenfeld Brother. 32.945 
Grocery speCialties, certain named, R. B. Stewart 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.946 
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Meat extract. Liebig'. Extract of Meat Company 32.!M3 
MedICinal tablet •• A. G. Enderle . . . . . . . . . . . . . . . . . . . .  32.936 
Medicine for certain named. diseases, Marble City 

Drug Manufacturing Company . . . . . . . . . . . . . . . . . . 32,932 
Medicine for certain named diseases, W. C. Ram-

.ey . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.933 
Paper and envelop •. writing. M. Ward Company . .  32.001 
Papers, certain named, James R. Crompton 

& Brother. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  32.922 
Pencils and fountain pens, lead, Tower Manufac-
Pe; �r

�!t:nfc� ����6.gg:'lt�::r Pen Maniii.i.ci.ur: 32.920 
Ilig Company . .  . .  . .  . . . .  . .  . . .  . .  . . . .  . .  . . . . . . . . . . . . . . .  32.919 

Remedy for certain named diseases, E. Kuntz. . .  32.935 
Remedy for certain named injuries and diseases, 

topical. C. B. 'l'ippett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,934 
Sheetings, brown, Piedmont Manufacturing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,931 
Shirts, collars, cuffs, and shirt waists, W. H. Petz-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.92iJ to 32.925 
Rnu!!'. Scotch, Standard Snu!!' Company . . . . . . . . . . . . .  32.941 
Soap and perfumery. Jo.epb Cro.field & Son •. . . .  32.939 
SoaP. laundry. J. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.940 
Soap, perfumery. and toilet preparations for the 

teeth. skiu. and hair. M. Beetbam & Son . . . . . . . 32.938 
Sweetbread •. calve.', W. E. Miller . . . . . . . . . . . . . . . . . . 32.944 
Tea. Arbuckle Brotber . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  32,955 
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LABELS. 
U A. R. Troxell's Hair Life," for a preparation for 

the bair. A. R. Troxell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.937 
U Allaband's Anodyne Expectorant," for a cough 

cure. E. R. Allaband . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.939 
u 
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H Cleopatra's Secret," for a mediCine, J. G. Kiefer 6,941 
U Lemo line Cream," for a preparation for the skin, 

E. C. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.938 
U Maple Leaf Hair Grower," for a hair remedy, H. 

L. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.936 
U Phospho-Tartrate of Sodium and Magnesium," 

for a medicine. We.tern Medical Supply Com· 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.942 

U Sarsaferine," for a beverage, H. T. Jackson & 
Compaoy. .. . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,933 

" Solid Comfort for the lt�eet." for a preparation 
for the feet. Vail Brot.her . . . . . . . . . . . . . . . . . . . . . . . . . 6.943 

" Venus," for ftour, Meek. }'inger & Company . . . . . . 6,005 
U WUson's Old Colony Sap." for maple sirup, F. P. 

Wil.on & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.934 

PRINTS. 
" Hlndoo Tobacco Cure," for a tobacco cure, Mil-

ford Drull COmpaoy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140 It Pro Bono Publico," for directories, ASSOCiation of 
American Directory Publishers . . . . . . . . . . ... . . . . . . . .  139 

A printed copy of the .pecification and drawing of 
any patent in the foregOing list. or any patent in print 
issued since 1863. will be furnished from tbis office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. SpeCial rates will be �iven where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained bv the in· 
ventors for anr of the inventions named in tbe fore· 
f
Olng li.t. prOVIded they are .imple. at a co.t of.$40 each. 
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CIVIL SERVICE EXAMINATIONS, STATE OF NEW YORK 
Open competitive examination. will be held on June 

9tb and IOtb In Various cities throughout the State for 
tbe following po.ltion. : 

Bridge De .. ill'ner and Inspector, State EngIneer'. 
°Ti:.:.:i�

a
�:��t�

O
li��A":a��ert Sanitary Ex»ert, �tate Arcbltect'. Office ; .alarte., '1,200 to 

'1 500 per annum. 
intending competitor. must file ap�lIcations in tbe 

office of tbe commi •• ion on or before JUNE �th. 
For application blank, address Secretary, New York 

Civil Service Commi •• lon, Albany, N. Y. 

MARCUS P R I S M S. 
A marvelou. method of illuminating dark Interior. 

:i������r2 IIf:! n:t��n;���.S
y��e"le�T��I� "e':.� 

tirely new p�nciple. To introduce this invention. valu ... 
able territory will be assigned to capable, respomdble 
parties with sufficient capital to promote the business 
advantageou.ly. An unu.ual opportunity for tbe crea-
¥�E

o
tt'l�t�� WRr�'il'IM.�Mr�rcb St .• Philadelphia. 

for Steam, Air or Llqnld". i Made in all 8izes to stand any desired =- . -
MORAN FLEXIBLE JOINT t81 .... �. 
pre •• ure. Send for reduced Wice list. '" Moran Flexible Steam Joint Co., Inc'd -
147 'I'blrd t:ltreet. LOUISVILLE. Ky. 

BALL BEARING .AXLES AND RUB-
ber Tires.-A paper read before the Carriajil'e Builders' 
National Convent.ion, Philadelpbia. October. 189J • •  bow
Ing tbe advantage to be derived from tbe u.e of ball 
bearings and pneumatic tire3 in road vebicles. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
99�. Price 10 cent.. To be bad at tbl. office and from 
all new.d ealers. 

M 0 D E LS for inventor.. E.tab. 1867. Catalogue. 
J. C. SEYL, 181 Madi.on St., Chicago. 

FOR SALE rli.i'fll'i�'1:�.;:,�6831�
.
;;.�
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o
i�� FONTAINE. care of A. P. M. CURACAO. W. L 

FOR SALE ��� �g;. f:� .:'.i"d
H
:t\,�:I�:�Je 

dre •• A. RICHTEif. 1138 Flr.t Ave. Jew York City. 

ANN ARBOR MFG. 00. Anlk-'!r;��I:a�'il:d 
Specialtle. to Manufacture. Correspcmdence Solicited. 

WANTED-Thoroughly experienced MilhvriJlbt by a 
large manufacturing company. Millwright, Box773, N. Y. 
Wanted, Capital to pu.b an important Invention. 
CommerCial value demonstrated. Immediate returns 
certaIn. Will .ell or form a company. S. S. SMlTH. 
Station B. Washington, D. C. 

PE WHEELS. MODELl LEXPERIMENTAL WORK.IMAlLIW.H11EJft NC'InT1E8 .E.TC. NEW 7D &TE"CIL WDRlCia 100 "A.SAU II! N.'T. 

GAS ��fJ GASOLINE ENGINES 
WAT E. R  M O T O RS 

BACKU!l WAT [ R  MOTOR co NE.WARK N J U 5 A _ B ICYCLE CHAINS . 
• Kept Clean and Oiled. OW' chain brlllh does the 

bu,tness. WorD automatically, cleans both sidell. 
Can'tllet out or Ol'df'r,keep' enaln free fromdu." 
mud and l\lwaYIL oiled. 50 eente poa paid. Money 
refuntled if you are not glad to own il. Every pur
cbl'ller be 61Ma an a�ent. @ Oi1'cular :frae.. HU'l'CIUf.S &; CO., 6:W Isabella Bldg., Chic8go. 1l1. 

B EST B I CYCLE BRAKE� 
&.! cr���:t ':;��tll:�t �:���:Ii'i,

d
�!�:�'i-ba":1 �"it�� 

THE TREBERT BRAKE 
I. compo.ed of a friction di.k .ecured to tbe bub of rear wheel. a clutch on tbe disk and a 
clutch on the rear .procket wbeel. Botb clutcbe. have Inclined .urface. upon wbich ball. 
roll. When tbe bike chain I. pulled forward, tbe ball. al.o move forward and ride up their 
Incline. Back pre •• ure to pedal. produce. rever.e 1l10tion. Free booklet of particular •. 
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A 'WONDER IN WHEELS 
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every emergency • •  bould try tbe 

EGLIPSE BICYGLE ���S�3�
ro
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i 

Tbe rear .procket bas an Automatic Clutch wbich I. tbrown out of gear 
by boldlnll pedal • •  tlll. You coast with feet on pedals. Back 
ri:'e't::"� fl'°�t!�����������Pllff.!if:�:;;' f;��.'M'�:�� ���
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ECLIPSE BICYCLE CO M PANY, Box X E L M I RA N .Y. 

50 YEARS' 
EXPERIENCE 
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invention IS probably patentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Oldest ag'ency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the Sti¢ntifit Jlm¢ritan. 
A hand.omely illu.trated weekly. Large.t clr· 
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MUNN & CO.36 1 BrOadway, New York 
Branch Office. 625 F St .• Wa.bington. D. C. •Big Reductions in . . Brass Band Instruments, 

• ri" Drums and Uniforms. Write for catalog, 
+15 illustrations. FREE; ,t gives Band 
Music & Instructions lor Amateur Bands. 

LYON " HEALY 38 Adam. St., Chicallo. 

HALF A CENTURY OF CYCLES.-AN 
1��';.'i.":
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Rbone-shaker" and its successors. 'l'he tricrcle. Tbe 
modern wheel. Cycle buildinll a science. Pmnts of im· 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 Illu.tration.. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. HI1�. Price 10 cent •. 
To be :lad at this office and from all new.dealer •• 

We BIe Selllng 
ff.oo Electric Bell Outfit. for . . .  $1.00 
lk� j:!

e
����� ;��Yl:l�eri�� �� 

8.00 Electric Hand Lantern.for 3.00 
10.00 Electric Carrillol\e LI�ht. for 3.96 8.00 Medical Battene. for. . . . . .  3.95 
t� �!:'c�f:� !'i!�i���o����� t� 

14-Ca��l'te H�fo�g, �.�P'. ,�.
i
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10.CO Telegraph 'Jutfit., complete. for 2 25  
Mmlature Electric Lamp. for. . .f(] 
Sewing Macblne Motor. for. . .  . .  5.00 
All Electrical Book. at low prices. 

We Undersell All on Every thinK Electrical. 
OHIO ELECTRIC WORKS, CLEVELA N D  O. 

Headquarters for Electric Novelties and Supplies. 
(lr'" AQCllCI W"fIka. (lr'" 6tiul/orlVew (]QtIIIogIH� out. 

© 1899 SCIENTIFIC AMERICAN, INC. 
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