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RECENTLY PATENTED INVENTIONS. 
Bicyclc-Contrivances. 

BICYCLE.-HENRY F. HENDERSON, Ames, Colo. 
The bicycle is dri ven by a chainles. gear, tile novel fea
ture of the invention being fonnd in the use of a fly-wheel 
connected with the center of a driving hub on the rear 
wheel. When motion is imparted to the pedal-shaft the 
driving-hub will be rotated in a bacl<ward direction, 
carrying the fly. wheel; at the same time the wheel
hub will be rotated in a forward direction. The inventor 
cl1ims that when the bicycle is once started, the flywheel 
being in rapid rotation, will steady the bicycle and aid 
in carrying the pedals over dead centers, thus relieving 
the rider of much strain. 

. 

Rail ,vay-Appliances. 

CAR.-JOHN M. JONES, Sedalia, Mo. The pnrpose 
of this invention is to provide a system of bracinK rail· 
way -cars which will render the floor more secure and 
which wiII, therefore, tend to strengthen the whole 
strncture of the car. 'l'he car bas needle-beam trnss
rods anchored at the transoms of the car. Struts pro
ject down from the middle-beams and carry the tfllSS
rods. Stanchions are mounted on the transoms, and 
truss-rods are supported on the stanchions and anchored 
at their outer ends to the end -sills of tile car and at 
their inner ends to the miridle-tJeams directly at the 
struts. 

GRAIN-DOOR FOR FREIGHT CARS.-EDWARD 
W. MORTEN, Farmersville, Tex. Adjacent to the door_ 
opening of the car are two track beams. A grain-door 
is provided, formed in two sections, arranged one above 
the other, the npper section bearing on the lower section, 
and the lower section bearing on the sill of the car. 
When the sec(.ions of the door are cloBed over npon the 
"ther and are in engagement with the track-beams, 
the inclined npper and lower surfaces of the track
beams and battens will force the door inwardly to a 
firm engagement with yielding strips, in the nature 
of weather strips, thus effectually preventing any grain 
from working out of the car when the door is closed. 

Miscellaneons Inventions. 

PRINTING ATTACHMENT FOR ROLL-HOLD
EWl.-GUSTAVE H. HCHUBERT, La Porte, Cal. This 
invention provides an attachment for rolls of wrapping_ 
paper, by means of which it will be possible to print the 
paper with an advertisement or other matter as the paper 
is unwound from the roll. An arm is attached to the 
frame of the roll-paper carrier and pressed by a spring 
toward the roll of paper. The arm carries an inking 
and an impression roller, t helaUer bearing aI ways again.t 
the paper, so that as the paper is unwound from the roll 
it is Impressed with tile printing or impression-roller. 

COFFEE-POT. - ARCHIBALD ANGUS, Manhattan, 
New York city. The purpose of the invention is to con
.truct a coffee-pot so that its parts may be readily de
tached from one another for cleaning purposes. The 
pot has a bracket hung upon its rim and an npper and a 
lower member each provided with a hole adapted to 
register and to receive an arm upon the percolator by 
which the percolator is suspended. This construction is 
especiallyadl!pted for use with earthenware pots, as it 
is DOt necessary to use rivets. 

TRANSOM-LIFTER.-GEORGE BICKELHAUPT, Man
battan, New York city. This transom· lifter is arranged 
to lock a sky-light or sash or to swing it open for the 
escape of persons when the building is on fire. The 
lifter comptises a guideway on the transom, in which 
guideway friction-rollers on a lever travel. A sliding. 
sllring-pressed catcb on the lever engages the Quidew�y 
to lock the transom in its open position. A rope is con
nected with tbe lever and catch permits the catch and 
lever to be withdrawn and enables a swinging motion to 
be given to tbe lever. 

\\ ASHING AND CLF.ANING DEVICE.-'l'HO .. AS 
J. WHALEN and JOHN F. WARNER, Portland, are. 
In this washing and cleaning device a reservoir i. 
mounted, having a partition extending from the upper 
enrl of tbe reservoir downward to form two compartments 
in communicntion with each other at the bottom, one of 
tbe compartments having a discharge-opening at the 
upper end. The arranl(ement is such that the water is 
discharged by tbe operator, giving a quick jerk in a 
downward direction to the device. A rubber-scraper and 
a felt washer are provided, both projecting a suitable 
distance from their bolders and standing at an angle to 
each other and at an!(lc to the handle of the device, in 
order that they may be applied at the proper angle to 
the surface' 0 be cleaned. 

FOLDING UMBRELLA. _. FRANK G. GROVE nnd 
FRANK E. STOVER, Luray, Va. The invention provides 
an improved locking connection between the telescopic 
or sliding members of a rib employed in folding um
brellas. The locking devie.., serves rna teIially to 
strengthen the rib to which it belongs, where the two 
members of a rih connect, especially when the umbre lIa i s 
opened. Although it. be impossible to move the members 
of the rib upon one another when locked, they can, nev
ertheless, be freely operated when the umbrella is closed. 
The cover of tbe umbrella wben stretched, will, by flex
ing the ribs, bind the locking device so as to prevent its 
accidental displacement. 

COMBINATION-TOOL. - W,LFORD A. HAUGER, 
Pax, Mo. The tool comprises a handle-bar in one end of 
which a headed stock is adjustably held, ha \ ing a ratch
eted head adapted to engage a pipe. A chiBel is adjust· 
ably monnted on the handle-bar and is movable toward 
and from the stock. 'rbe tool can be employed as a 
holt-holder. in screwing or uD�crewing a nut) as a wire
stretcber, as a pipe-wrench, or as a nail-puller. 

TRAP.-JoHN n. OLINGER, Finca.tle, Ky. 'fhis 
Invention provide. a simple and �fficient trap for large 
or small game, which trap may be easily set 'lind Which, 
when sprung, will securely hold the captive. It is impos
sible for the captured animal to release itself by means of 
its teeth. The trap is .0 cOLstrncted that" touch upon 
tbe trigger will he sufficient to cause t.he sliding jaw to be 
immediately released and forced to a retaining engage
ment with the animal upon the trig!!er. 

J,itutifi, jmtri'Ju. JANUARY 6, 1900. 
communicates with the vertical bore; and an invisible 
locking bolt sliding in the horizontal bore locks the rod 
to the fixture, by engagement with the nolch in the 
arm. 

COMPRESSED-AIR W ATER-ELEV ATOll. - W,L
LIAM H. OHAFFNER. Louisiana, Mo. In this water-ele
vating apparatus a tank or chamber is provided having a 
water inlet and an outlet and supplied with air under 
pressure. A valve commands tbe water-inlet and is 
held closed by the interior pressure in the elevator. An 
air-valve commands the air.outlet; and a connection be
tween the water-valve and the air-valve actnates tbe air_ 
valve by the movement of the water-inlet valve. The 
tank automatically receives a charge of water and auto
matically regulates the escape of air when water is to 
enter the tank or cbamber. 

TROUSERS·CLASP.-AVEDISS B. HERALD, 946 New 
York Avenue, Wasbington, N. W., D. C. This novel 
clasp is designed to be used on trousers wrapped around 
the leg of tbe wearer by bicyclists who seek to avoid the 
danger of loose trousers. The trousers having been 
folded as usual, the clasp is applied, the baf'e·section of 
the clasp fitting within the tronsers-leg and the clamping 
section of the clasp in the loop formed by the fold and 
securing the fold by its tension toward the base-plale. 

'rHILL FOR VEHICLES.-CHARLES A. RAY. Bridge
water. S. D. This thill is so constructed that while the 
cross-bar when moved rearwardly may be disengllged 
from the couplings, it is impossible to disconnect the 
cross-bar wben tension is applied thereto in a forwardly 
direction, as forward tension or draft on the cross-bar 
will but tend to hold it the more firmly in the couplings. 
In order to prevent the cross-bar's being accidentally 
detacbed from the thills should it be strnck by the hoof 
of an animal. Set·screws are passed through the lower 
jaws of the couplings into recesses formed in the nnder 
faces of tbe tenons. 

WORK-BOX.-E .... A BENTON, Butte, Mont. This 
work-basket for holding buttons. spool-tbread, scissors, 
and the like, has a central compartment or body portion 
on which the basket rests and by which it is supported. 
Outwardly·overhanging spool-holders are supported by 
the central compartment or body portion and are at
tacbed to tbe upper portion thereof. 'l'he spool-holders 
are rai.ed above the bottom of tbe central compartment 
so as to leave a space beneath tbe spool-holders. The 
spool-holders have openings in the bottoms thereof 
through which may be passed the thread from the 
spools. 

FOLDING-COOP.-CARL H. THO .. SEN and HER .. AN 
J. M. JIlRGENSEN, MemplIi •• Tenn. To provide a light, 
simple coop especially adapted for poultry and capable 
of being conveniently folded for shipment when empty 
is the purpose of the present invention. The coop is so 
made that tbere are no parts to be removed, undone 
loosened, swun�, or in any way moved in order to for� 
the coop. Consequently no pieces will be lost, broken, 
or misplaced. In its construction, tbe coop consists 
practically of tbree parts: a bottom section, a top sec· 
lion, and a connecting link section, the top section being 
adapted to fold down u�on the bottom .ection. 

FOLDING GO CART.-ELISE DEPERSENAIRE, Man
hattan, New York city. The go cart has sides connected 
to move toward and from eacb other, to which handle· 
bars are joined. A transverse bar extends between the 
handle- bars and 18 removably connected therewith. 
When the vebicle is folded, the transverse bar forms a 
handle. The cart may be extender! rigidly into operative 
position or folded compactly when not in use. 

WATER-WHEEL.-PATRICK HENRETTY, Mankato, 
Minn. The water-wbeel comprises pulleys provided at 
intervals with )leripheral sockets. The bucket-chain 
used consists of a series of buckets equally flared on 
both sides of a central line and provided at their junc
ture with eyes. Througb the overlapping eyes of ad
joining buckets a shaft is passed, provided alongside of 
tbe buckets with rollers operating in the sockets of tbe 
pulleys. Links connect adjacent shafts outside the 
rollers. 

CIGAR BOX·LID HOLDER. - ALEXANDER W. 
GRELLE, Logan.sport, Ind. The leading feature of the 
design consi,ts of a U-shaped clip having one of its 
flanr,es provided with ali extension bent outwardly in its 
lower portion and with a rib on tbe outside of the ex
tension. 

WALL-PAPER.-HARRY WEARNE, Rixbeim, Ger
many. The papers whIch form tbe snbjects of the three 
present designs are decorated with flowers or" various 
kinds ta.tefully combined in panels. 

INCA�DESCENT-LAMP S O C  KE T. - RUDOLPH 
MEYER, Brooklyn, New York city. Tbe socket is made 
of porcelain and provides a simple means for making tbe 
contacts. 

NOT E.-Copies of any of these patents will be furn
i.bed by Munu & Co. for ten cents each. l'lease state 
the Dame of the patentee, title of the invention, and daie 
of this paper. 

NEW BOOKS ETC. 

�usines. anil ";lPersonaL A. Yon do not give the latitude; bnt, takingtbe degree 
of latitude New York city is located in as a standard, 

. . we think the light valnes given "re substantially correct. 
The chal"{/e for �on. under tMs head ... One Dolmr a Comparing the ahove values with Lieut. W. Very's 
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(7786) S. C. asks for process of reclaim
ing gold from a gold toning-powder containing borax and 
soda. A. Dissolve tbe powder ID water, then add a solu
tion of sulphate of iron. whicb will precipitate the gold 
down in tne f"rm of a black powder. The solution is 
then poured or decanted off and the powder wasbed and 
then dried. The powder may now be re-dissolved witb 
nitro-muriatic acid, evaporated and re-di�solved once or 
twice, when chloride of I�old, free from acid, will result. 
See SCIENTIFIC A .. ERICAN SUPPLEMENT, No. 377. 
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for patents at home and abroad, enable us to understand the laws and practice on both continents, and to possess 
unequaled facIlities for procurlnjZ" patents everywhere 
A synopsis of the patent laws of the United States and 
all foreil!m- countries may be had on application, and per
sons contemplating the securIng of patents, eitber at 
borne or abroad, are invited to write to this Office for 
prices, which are low, in accordance wlth the times and 
our extensive facilities for conducting the business, 
Addre •• MUNN & CO., Office SmKNTIFIC AMERICAN, 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

DECEnBER 26, 1899, 

AND EACH BEARING THAT DATE. 
LSee note at end of Ii.t about copies of the.e patent •. ] 
Acid •. apparatus for making. J. V. Skoj!lund ..... 640.037 
Air brake coupling, F. W. Harper .................. 639,851 
Air compressor. tide power, C. M. Johnson ........ 63\-1,735 
Air motor apparatus, compressed. A. Sundh ...... 639, 947 
Alcohol from casks, apparatus for recovering wa.te, M. Hickey ................................. !ll9,l\8O 
Alcohol from liquor casks, apparatus for recover-ing wa.te. M. Hickey ... ........................ 639.979 
A.h pan. W. C. Holt.claw............ . ............ 63V,1211 
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Axle lubricator, car, Freeman & Armstrong .... ,.639.968 
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(7780) F. C. S. asks for a process to ��:;;''f��'. b�T:: �le��:l'a��tt.�ry: .. St���.�.��
t
���:: 639.807 

Bearing for wheel., ball. W. Jenkm ............... �39.732 preyent sweet cider from sonring. A. When the cider 
has reached the flavor required, add 1 to2 tumblers of 
grated horseradish to each barrel of cider. 

Bearing, roller, M. Foidart .......................... 6,3IJ,720 
Bearinl<, roller, F. WhitneY' ..... .................... 64 0,05 9 
Beanng, roller thrust, W. S. Rogers ................ 6:)�,77!j 
��h�a�·a����at· fasteiie;.; 1''i-eadwai 'J< pa·rkej.: ltl�:�\!;l (7781) J. Z. asks: Can an open circuit Bed .pring. F. A. Palmer . . . .. ... . .. . . .......... ..... 639,931 
��a.���g�i�}JI':�,

w
J:Y J. ������ ....................... 640:02i: �r8.J�£ battery be used on an induction COlI as we II as a closed 

circuit battery, and what is the difference? A. An open 
circuit battery can be used in running an inductIOn coil 
for a time. A closed circuit cell is one which will fur-
nisb its current indefinitely or till its materials are used 
up. An open circuit cell must be allowed to rest very 
frequently. This the cell gets in running tbe coil to an 
extent, since the vibrator opens and closes the circuit 
alternately. 

(7782) J. B. writes: Seeing in your 
most valuftble paper an article headed "Eyesight of Chil
dren," I have long wondered why all writers, including 
tbe celebrated "Webster's Unabridged," use the word at 
all, unless to distinguish between foresight and hindsI�ht. 
Why not say" my sight is poor" iIl.tead of my "eye
sighl."etc."? Is there any justifiable grammatical reason 
for it? A. If our esteemed correspondent can induce 
people to abandon tbe use of the very old word "eye
sight," t.he dictionaries will then mark it ., obsolete" or 
drop it out. 'fill that time it must be inserted, since the 
office of a dictionary is to give the words of a langua!l'e 
as they are used. The people make a language, the dic
tionaries record that nsage. The fault lies with tbe peo
poe, if any fault is to be found. If disposed to he critical 
witb our corre�pondent, we should ask why he includes 
.. Webster's Unabridged" as a writer. A dictionary 
cai.'lOt be called a writer. 

Belt clamp, C. Jackson .............. ................. 639.922 

irgHI��t����:1f�:u:�::::::::::::::::::::::::::::: !:!l 
Bicycle connect.ing frame, J. C. Schleicher ........ 639.943 
Bicycle frame. H. Dixon ........................ .... 640.113 
Bicycle handle bar, E. Phipp .................... ... 639,765 
Bicycle lock, O. Von Nordhau.en .................. 640,017 
Bicycle parcel carrier. J. M. Certain ................ 639.708 
BICycle .addle .upport. D. W. O'Connor ........ ... 640.165 
Hicyele support, P. A. Shanklin .............. , ...... 639.945 
Bicycle .upport. �'. Wyp;al. .................... ..... 63.Q.804 
Bicycle, mean. for .toring, )1. R. Jewell .......... 639,991 
Bit .tock. Barber & Kramer ......................... 639,842 
Boat lowenng and detaching apparatus, G. S. A. Rankin"' .... ..... ................................. 640,027 
Boiler. See Steam boiler. Washboiler. 
Bolt and nut lock. C. l!l. Cro.by ..................... 639.715 
BO'JkcR8e, sectiOnal, E. Jil. Baker .................... 640.0713 
Boot cleaner. Smead & Mock ........................ 6!O.038 
Boring and disintegratjng earthy matter, appara-

tUB for. U. Wetherby ........................ .... 639.836 
Bottle .topper. H. A. Knight ..................... .. 639.8.' .. ; 

��m�.���g,�'A.Hpa�;'r����.�I: .. :: :::: :'.: ::':. ::::::: ::: l\1�:Ml 
Bottle�, jars, etc., elastic cap or cover for, H C. Shearman .......................................... 63 9,8a 2 
Brake beam hOlder. E. E. Crowell................. 640,105 
Brake rijZ"ging, extension push bar and !!lack ad-
Brat���
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R�gg:;\r���I�in�tJ!raJ��ic'e: 'Ji'erron '&' Gra;:.::·. �:�� 
Brush, electric hair. W. J. Werntz .................. 640.056 
Butter cut.ting' apparatus. R. A. Simpson .......... 639.911 
Button boring machine. D. B. Shantz. ... ., ...... 639,909 
Buttons, etc., machine for turning, D .. B. Shantz. 639.910 
g�p��:;�gdf�¥n��';:. �·'lI."We'iI��V;.�: ::::::.::: :::.: :lt8:� 
Calendering machine. Harley & Gibbs ............. 639,974 
(,alendering macbme, M. J. Whitlock ........... ... 639.915 

(7783) C. K. asks (1) bow to harden the g:�er�;,.,m�frg.�I:' D. H. Hou.ton ................. 639,7ffi 

horsesboe magnets fa! tbe D'Arsonval galvanometer de· 
scribEd in "Experimental Science." A. Heat the ends 
of the steel rei hot for abont one inch in leIll/;"th, and cool 
by plunging vertically into water. 2. How to compound 
lines, I mean about the north and soutb poles? A. Mark 
the separate magnets so as to recognize the north poles. 
Place all tbe magnets witb their SImilar poles together. 
'rhey are equivalent to a magnet as strong as the sum of 
all the magnets. 

(7784) C. A. S. ask�: Given two bodies 

Can top and lid. milk , A. L. Foreman ....... ....... 640,121 
Canning machine. O. Rubarts .... . ................. 640.034 
Car brake. J. Hitchie .......... ....... ............... 640.031 
Car brake . . l. N. & N. P. Zech .... .......... ......... 640.Ob\l 
Car constructIOn, railway. T. L McKeen .......... 640,14 8 
Car coupling, G. Meshamer .......................... 689.7.10 
Car coupling operating device, A. Keusink ........ 6.'¥.t�!�9 
Car draw head, railway. T. L. McKeen ..... ....... 64U.147 
Car fender, street, J. H. Parmelee ... . . . . . . . . . . . . . . .• 63H.�23 
Car line, elevated electric. J. H. Cooley ............ 639.713 
Car .and box. J. C. Dnner ................ .. .......... 639.891 
Car .eat. K U. Gibb •................................. 63 9.8'/4 
Car seat, J. S. Johnston .... .......................... 639.!12iS 
Carbureter, .T. E. Doze . .............................. 639.V65 
Carding engine, R. W. ERton ........................ 640.15!� 
Carpet stretcher, W.  H. Dexter ..................... 63 9,718 

of same size but of nnequal weight (decidedly unequal) g��i�f�ge s.tee['t';,I::.l:.�
t
;:;a

c
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r 
for turning, C. R. like spheres or cars, started with same initial velocity Richard •................ ............... ........... 640,029 

down an inclined plane, which will have the greater ve- Chair. See Swinllmj! chair. 
DIE EISENKONSTRUKTJONEN DER IN- locity, which will reach the bottom quicker, and which gg:��l���::!�eh���, 'ri:1i:�:;;z�:::':::::::::::':::: w�:m 

GENIEUR·HoCHBAUTEN. Ein Lehr- will travel quicker on a plane surface at foot of incline? Checking or unchecking device, Killman & Pot-
buch zurn G ... bTauch an technisehen \ A. The best answer to this illquiry is. try it and see. ch.i��:·w:io"cott::·.·.::::::·".::·.::·""".·".·".·"".::· . .. : ..... : \\jj�:!J1 
Hochscllulell und in der Praxis. Vun That is the way Galileo did nearly three centuries ago. m�:l�ll �lgl1i�� 

J
mrc�i'i!:m:�aiipini·devici;.·(;:··B: 639,712 

Prof. Max F(,erster. Erste Lieferung. The behavior of the balls on an inclined plane is the same �chultz .. ..... .. .. .... ...... . ..... .... . .. ...... 639.777 
With 174 illustrations and 1 platt'. relatively as if they were falling vertically. 'fhe air and 8l�;I\ll\t;,�rd:�;�e,a�t������gE: .�� .�I��fi

el
� ........... 1f£:�� Leipsic: Wilhelm Englemann. 1899. other friction will retard the lighter body more than the g:gf.

k
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Small quarto. Pp. 112. Price, paper heavier. Cock eel guard. H. Mueller .......................... 63 9.903 
$2. (7785) R. E. H. asks: 1. Can you give ggli-�;,g;:O;dct�: ��m�iiii·wasie·."i:.iie·sse::::::::: ��:iXi 

directions for making the so-called moist water colors? gg:!';,'"o.f': �:C�f��:'ii: c."Eiiioti: :::::::::: .: ::::: ��:W� Most German text books on iron framed structures have 
long outlived their usefulness ; a new work in which the 
principles of modern enl(ineering are concisely and yet 
exbaustively explained is certainta meet with success. 
The book which lies before ns comes from the pen of a 
man e.vidently well qualified to fill the wants of German 
students. He has written a text book which is charac
terized by a carefulness of preparation and clearness of 
demonstration whicb we flnd almost invariably in the 
works of German scienLists. We trust that the remain-

A. Dry colors, mixed with gum tragacanth, will remain Conveyer, Pero & Koerner ........... ............... 64U.1I24 
moist a. desired. 2. In pbotography exposure tables it 2g����1�� =gg=�:���: f·'1�·C�g'':I���:::::646.iiil·to lit8:�J1 is stated that tbe amount of light depends on th" altitude ggg���a�.t��g'ce�·s 'Jl.i�J 'apparatus' 'for' making: 

640,008 
of the snn at tbe time of exposure; tben in the body of A S R 640026 
the table lsecond is given for Marcb \!O, noon, anel for Cord fa.te��r��l:·M: De�ore:::: :::;::: ::: ::: :::::: 639:962 
June 20, nOOD, is 2 seconds; while those from September 8g�

t
;Iin��

e
��e�i����:�I�ouP'liiig: 

. Car cOupiing: 6.19,950 

20 to March \!O appear to be correct, if in direct propor- '1'hill can piing. 
tion to altilude of sun, those from March 20 to Septem- ���f�;���W.

i\'l:ia���.��. � .�l.l�.�::::::::::::: �::l 
ber \!O appear to be too short. The sun's altitnde at noon CUltivator, B. C. Smith .............................. 639.782 

ROD OR FIXTURE FOR SASH-CURTAINS. - inll: insLallments of Prof. Forester's book will at least 
FRANK PERRY, Brooklyn, New York city. The fixture equal the first part. A feature of tile book which de
has a receiving-arm provided with a notch, wbich arm serves especial mention is the bibliography which con_ 
engages tbe vertical bore of a bead, A horizontal bore' elndes each chapter. 

June 20 is 1'2 time. that of March 20, and the exposure ����!r:fi�i�".���StoCkm"ii::::::: ::::::::: ::: �g:!fs� 
should be 0"8 for June 20 to 1 for March \!O. The differ- Curtain pin, S. F. Stenner ... .......... ............... 640,040 
ence between 0"8 and 0-2 seems t.o me too great for cor- g:��r�g a�"d' ��gi����fi.lr.,&:�llk���.�· ..... 640,149 
rect exposure. Wbere can I find a table t.hat is correct? . (Contm'IWI on page 16) 



JANUARY 6, 1900. J , itutift, �lUeri,au. 
�b'Vedisemenfs. Cut

g��arn���.��:�.' . .  
s
.������� . ���� .. ���: .�'.�.��� .� 640,139 our Whole Family 

ORDINARY RA'l'E!s. 
Inside Page, each insertion. - 7'3 cents a line 

Back Page, each insertion. - - $1 .00 a. line 
rJlrFor some classes of AJtve'rt-isements. ;:;pec'utL and 

Highe1" �'ates are reqnirea. 
'rile above :ire charges per agate liue-about ei�bt 

words per line. 'l'his noLice shows the widttl of the ! ine. 
ii!�I�Be�i� �� �l�
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ment. as the letter press. Advertisements must be 
received at Publication Office a8 eal'ly as 1'bursltay 
morlllnf! to appear in the flJiJowill!z week's iSl'ue. 

W
OOD or PIErBl WORKERS 

without steam power can save 
time and '11!.r:mey by using our 

FootandHaQd Power lIlacninery 
SEND FOR CA TALOG UESA-Wood-working Machinery. 

B-Lathes, etc. 
SENECA FALLS MFG, COMPA�. 

Education 60�s to You. 
'l'bere are ambitIOus young men and women who 

cannot atrord to stop wurk to prepare for a high 
position. Don't stop ; you study " between times." 
and we guarantee you a thorough coul'sethrough 

E D U C AT I O N  B Y  M A I L  
in Electrical, Mechanical, Steam, Min
ing andCivii Engineering ; Metallurgy. 
Art, Architecture. Practical New�pa
per Work, English Branches, Steno
graphy, Machine Design and Mechan
ical Drawintl. Low price ; easy terms. 
Sent free to those who enroll 1Ww, a com
plete <1rawimQ o'Ut.M w01·th $11.10, or 
other premiums. Mention subjects in
terested in when writing to 
The United Correspondence Schools, 

154-56-58 Fifth Avenue, New York, 
for Catalol!ue No. 33. 

Water Emery 
Tool Crinder 

Has D O  purups, no  valves. No 
piping required to supply it with 
water. Always ready for use. Sim
plest 1n construction. tl!OSt efficient 
in operation. . 

W- Senafor cataloC/ue and prices. 
W. F. & JNO. BARNES CO. 

1 9 9 9  Ruby St., Rockford, I I I .  

The Forbes Pate nt D ie  
Stocks for Hand  or Power.  

J t can b e  used a s a power machine 
in the shop or taken from the base 
and carried out as a hand machine 
ItT Send f or Descriptive Catalo!1ue. 

C U R T I S  & C U R T I S ,  No. 78 H. or P. Machine 
6 Garden St., Bridgeport, Conn. Ranl'e 2J.2 to (" R. H. 

COBURN ;:;L

E

L

N

E� TRACK 
_-'- Parlor, Barn and ';Ir:;��-�..r.:�:;j Fire Door Hangers 

J All Styles. 
Latest Im provements. 

9- Send for Book. 
Coburn Trolley Track Mfg. Co. 

Holyoke, Mass. 

VELOCITY OF ICE BOATS.-A COL-
lection of interesting letters to the editor of the SCIEN-
1'U"'lC AMERICAN on the question of the speed of Ice 
Boats. demonlStrating how and why it is that these craft 
sail faster than the wind which propels them. Illus
trated with 10 explanatory diagrams. Contained in SCI
ENTIFIC AMERICAN ':\UPPLEMENT, No. 214. Price10 
cents. To be had at this office and from all newsdealers. 

FOy.e��lG:l�rs;��l�a:ra�oL a�g� 
HRIGHTO:-l, BoSTON, MASS. 

Makers of the Celebrated " Rivett" 
Precision LathHs. 

ARMSTRO NG'S P IPE  THREAD ING  
-AND-

CUTTIN G·OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas. and Steam Fit. 
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universall-y acknowledged to be 
THB BEST. UfrSendjorcatalog. 
THE ARMSTRONG MFG. CO. 

Bridgeport. Conn. --------
ACETYLENE APPARATUS 

Acetylene number of  the SC lli:NTrFlC AMERICA ". SuP. 
PL�;M �;NT, describing. with fun illustrations, the most 
recent. simple or home made and commercial apparatus 
for generating acetylene on the large and �mall scale. 
The gas as made for and used by the microscopist and 
student; its use in the m agic lantern. 'l'he new French 
table lamp making its own acetylene. Contained in 
H('IENTJFlC AMJo:RJCAloI SUPPLEMENT. No. 1 0�17. 
Price 10 cent's prepaid hy mail. For other numerous 
valuable articles on this 8 ubje ,t we refer you to paJre 21 
of our new 1897 Supplement Catalogue.. sent free to any 
address. MUNN & Co., 361 Broadway New York. 

Cyclometer, � .. P. Prllldle .. . . . . . . . . . . . . . . . . . . . . . . . . . .  640.005 
Darnin}! bu�t, 1 .  .JaJ1sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,� 
Digester. Il. Su lIivt\n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.791 
DIS play form, (j .. H. Sbarf .. . . . . . . . " . . . . . . . .  , . . . . . . . .  639,779 
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Dough in· manufacturing fermented bread, ma-
chine for making, W. S. & C. 1. Corby, . . . . . . . . .  fi39,S89 

Eg�:g'l�a
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k�!:;r a��d

d 
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i
l�i'r:c�il�,

CW: �.
O&bC: mO,Otn 

h Corby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IJ(O,O!NJ 
Draught rigging, W. Case .. . . . . . . . . . . . . . . . . . . . . . . . . . .  640,094 
J)raughtillg instruments. adjnstable needle point 

for, P. M. Chamberlain . . . . . . . . . . . . . . . . . . . . . . . . . . 639,845 
Drier. See Frutt drter. Braiu drier. 
Drill. See Grain drill. Pneumatic drill. Pneu-

ma tic rotary drill. 
Dumping apparatus, B. Sims . . . . . . . . . . . . . . . . . . . . . . . .  fl40.o.lO 
Dye, black sult"ur, W. H. Claus et al. . . . . . . . . . . . . .  ';. tiim.80f) 
Dye, blue black, C. O. Muller . . . . . . . . . . . . . . . . . . . . . . . 640,010 
Dye from 

C
OLton seed oil, 'Vilson & Stewart . . . . . .  f;411.061 

Dye. green, A. Herrmann . . . . . . . . . . . . . . . . . . . 6;;�,976, tJ.,)9.977 
Dynamo. portable haud. S. Evershed . . . . . . . . . . . . . .  68!t84!� 
liiducational model, C. Hossi-Diehl . . . . . . . . . . . . . . . . .  H3H,941 
Egg carrier, W. H. H. Hogers . . . . . . . . . . . . . . . . . . . . . . . th39.865 
Electric battery, J. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tJ39,9;J£> 
Electric cable or wire casings. jUllction box or 

other coupl ing for, A. Sundh . . . . . . . . . . . . . . . . . . .  (j,'lt.H48 
Electric excitant, chemical, J. Post . . . . . . . . . . . .  , . . .  6:�!t76i 
Electric heater. Jr.. E. Gold . . . . . . . . . . . . . . . . . . . . . . . . .  tj39.'j'2� 
Electric beater. R. Lundell . . . . . . . . . . . . . . . . . . . . . . . . . .  64U,I43 
I!Jlectric light appliance for controlling the num-

ber of incandescent lights to be burned on a 
circuit. A. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639,824 

Electric lmemen, repaIr tool for use by. J. H. 
Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.792 

Electric machine regulator. dynamo, R. E. Ball . .  63H,957 
Electrodepositing anode, H. L. Haas . . . . . . . . . . . . . .  039.1:Hl 
��Ievator. See Water elevator. 
K
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gine. 
Envelop, coupon check. Horn & Quinn . . . . . . . . . . . .  639.983 
]£vaporating pan, B. Hosldns . . . . . . . . . . . . . . . . . . . . . . .  li40.185 
li:xcavator, fl'. S. Reeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti:i9.934 
}!.ixplosive cdmpound. C. F. Hengst . . . . . . . . . . . . . . . .  640.1611 
Eyelet, E. Kempsball . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  639.�97 
Ii'arm gate, T. fi'. De 'Vitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f)o�!u.Jfia 
Fastening device. J. T. Robin . . . . . . . . . . . . . . . . . . . . . .  WW.940 
Feed regulator. A. B. Helbig . . . . . . . . . . . . . . . . . . . . . . . .  &�9.89'l' 
Feedin/l machine. pneumatic, W. Carter . . . . . . . . . .  639,960 
Ii"'ence machine. wirp.. G. O. Meservey . . . . . . . . . . . . . t139,749 
Fender. See Cal' fender. 
Fertilizing c1Jmpound, J. H. Brewer . . . . . . . . . . . . . . . .  6.�9.qo;) 
F'ile, paper. K Fowler. . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  fiR9.'i21 
}I'ilter, Raab ..\ (irossman . . . . . . . . . . . . . . . . . . . . . . . . . .  6HH.p;!i 
}tirenrm , J .  U·. Aeschbllcher . . . . . . . . . . . . . . . . . . . . . . . . . li4n070 
Fire €>scape. J. r.otter . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  H4{I.n!f.l 
lfire escape. C. :Mace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti;�RH02 

�:l�:�:��rft'o�·r��tan�;i:·eic:: �.:: H·om�il · : : : : : : : : :: :  :;t3:i:�} 
Fis b book. R. KneTlJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  uag.741 
�'Iat lrons or similar art)cles, rest or support fnr, 

P' . H. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  n:�H.70H 
�"'loat. V. D. Anderson . . . . . . . . . . . . . . . . . . •  , . , . . . .  tHO.OiS 
F'lufd pressure engine. H. J. Kirnman. . . . . . . . . .  filifUH7 

for Ch-n Service 8.pJ,!nfntments will soon be heJrt in every Stnte. U,OOO up· l)ointlllent.� In!i\t. yenr !  ChaDces 
enn hettt·r for appointment this year. 

The Nati(lnat Correspomit'lH'e lnstitute has pre
parffi hlln4lredfl of applicants who hll,·1j rt'ct'lnd 

: �lr a���lii:'�:l�'� ts
�bo� �st�l:f

t
i?;�,..,e,,��l��\�,;I� )O�r� 

tions, flalaries, dates of exand nations, frt'�. 
tT \Vrile to·,lny. 

N Iltlounl CorreMpoluleJl('e InMtltllt.e, hl('. 
2S.6fi Se('ond Nnt.lollnl Bunk Build ing', 

'Vn�ll lnJtt.on, U. C. 

I F  INTERESTED 
WR ITE . TO-DAY 

Forge, portable. '1\ Lennox... . . . . . . . . . . . . . . . . . .  fi;�!l.817 President Eliot, of Harvard IJuivel"sity, 

t���tt ���e;er�R��
l
����r.Y .. '. '. : : : : .. : � . ' . .. " . '. '. ' . .. : : : : : : .  �t��:I�1� while addressing the graduating class, in part said : 

}<'urnace. See Calcining furnace. Glory hole fnr� I " · . .  
nace .. Heating and annealing furnace. Kiln There IS a subtle power IYlIlg latent Ul each one 

Fur��lh�l!
e
rr!':.J;��

a
8�(;. Franks . . . . . . . . . . . .  , . . . . . . . .  640.l2a of you, which few have developed, but which. when 

Fuse, electric, I .  Kitsee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.001 developed. might make a man irresistible. It is called 
Gage. See Shoe machille gage. 
Game appR.,ratus. W. C. Farnum . . .. . . . . . . . . . . . . . . fi:m.71n personal magnetism. I advise you to master iL" 
g:��:���: :l���;(���I�,. �.

H
���\Zej. � � . � : : : : : : : : : . : : : : : : ��1�:l�� 'That the power referred to above lies latent in 

Garment supporter. J .  G. \Vagner . . . . . . . . . . . . . . . . . . 6:19 . .s75 every person, and can be easily and quickly developed, Gas burner. incanliescent. A. S. Newby . . . . . . . . . . . 640.015 
Gas engine, R. Sr., & R. Nuttal l ,  .Jr . . . . . . . . . . . . . . . . . 640.018 are facts acknowledged by every student of the sub-
g:: �:!�:�:ig�: ��:��::�:: W.I1�C[��e.·. : : . : : : : : : : : :  :��:if2 ject. 
Gas generator, acetylene, W. o. :McQueen .. . . . . . . . .  6�9.frn:t Hardly a day passes but what one reads of some g:� ::�:���6�: :�:i��::�:: j�: �·W�y�

s
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Gas generator, acet.ylene, R. H. Witz . . . . . . . . . . . . . .  1i40.065 
astounding feat or wonderful cure performed by per-

g:: �e
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e
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r
���;;r����s!iy\�· �����;ej.�er.: : :  :�g:��i, sons of well-devel ,ped magnet.ic power. 

g:fl.ro�e�
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J
����or. . . . . . . . . . . . . .  ' . . . . . . . . . . .  tj40.048 The New York Institute of Science has recently 

Gate, S. D. ��I·y . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... . � .. _ tj;m.!t21 issued probably the most interesting, most valuable, 

g:�
e
er�t;r. ���

d
(;�s· ·ger,erator: · ·St,ea�· �·eilera� fi3�

,
800 and most important work on occult sciences ever be

Gla!�
r
beVeling machine, Pearce & Griffiths. . . . .  640,019 fore published. It is up-to-date in every particular. 

Glass panes, apparatus for cleaning, C. Wer� It� 100 pages are replete with facts, arguments and 
GIO�l�C��ie·fiiri;a�e: ·POr·t·ab·le: ��.: \v·ali�ce·:.: : .. :: ..

.
.
.
. �1�·,��� opinions of the world's greatest scientists and teach-

g�::� ��:��.:: l�·�grt�:�i : : : : : · : : : : : : : . : : : : : : :: : : . : : ��R�� ers. Lt is profusely illustrated, and should be read by 
Gravity motor, J. A. Workman . . . . . . . . . . . . • . . • . . . 639.ROa every perSOll at all interested i n  :Mesmerism Personal Grinder. chiller. A. Basener. . . . . . . . . . . . . . . .  . 6.')lI.701 
Grinder, chiller, E. "F. G::..nnon. . . . . . . . . . . . . . . . . . . .  639.723 Magnetism and Mind Cultivation. 
Grinding machine carria.l'!'eoperating mechanism, 

A. B. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti:-)9.!KXl 
Grindin�! macbine emery wheel truer. A. B. 

Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,901 
I T'S F R E E  

Grinding mowillJ!. machine cutter bars. machine . ..... for the as:ring. Write to-day. Address 
Gri�d�n;: �Olr-sh��r:r�

o
gi ·bu·fling · rr;�·cil·ii;e: 3: Ko'e: 

639, 1 1 ·' I • • ni .... . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  639,742 1 New York InstItute of SCIence Guns On shIpboard, apparatus for steadYIng-, B. , 

GUI;�?;��rii ·g';�r ·for· teai·,;i·,;;':: Daw·s,'i' ·&" Bu"k: 
640,051 I 39 STATE ST., Dept. M .R. 7, ROCHESTER, N .Y .  

bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.110 

:i:�� ���i.�����J.
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.
e�: : : : : : : : : : : : : :  ?jg:��� If you want the best C H U C K S ,  buy Westcott's 

Hammer. foot operated, F. Dowling . . . . . . . . . . . . . . .  tj40.1l4 Little Giant Double Grip 

Would Be Satisfied 

From One Position 
to Another 

From a poor salary t o  a good one, without 
loss of' time. This is the story of hundreds 
who have adopted the new system of educa
tion. · We will qualify you for a more lucrative 
occupation. The work is done ut your leisure 
right where you are. Instead of waiting years, 

CAUSE OF 

it is but 

Hundreds o r  our IItU' 
dents have adva.nced directly from the shop 

to posi�ions as Meehan· 
leal or Arehiteetural 
Draughtsmen, EI�II· triea) and St('am En· 
glneers, A.rehiheb, 
Snrve,·ors and Chem
IstM, as Corr('spond. 
ents, Stenographerll 
and Booldr.eeperl. 
We gu&ra.nteeto gh'e 

youathorough technical education by mail. 
We can "�fer to a 

8'udent in. "our nrigh· borhood. 

The 
Ioteroatlonal 

Correspondeoce 
Schoolst 

Box 949-. -"!ll "'-- Scraotoo, Peona. 

LUMINOSITY IN THE 
�'lanles 4 ,f the Hydrocar·holl G:lse�.-B}· PrOf. Vivian B. 
Lewes. An  important paper in which t he aurhor en
deavors to show that the luminosity of llyrlrocarhon 
flames j� due to the localizat.ion of the heat of formation 
of acetylene in the carbon and hydrogen produced by its 
decomplJsit ion, and the cau:-;e of such localization. ( 'on
tained in SCIT�NTIFJC AMlGRICAN SUPPLEMENT. Nos. 1 01 'l and 1 013.  P'·ice lO cent_ eacb. '1'0 be bad at 
this office and frOID all newsdealers. 

EVER.Y BOY HIS OWN TOY rt AKER.. 
'reBs how to make aU kinds rroys, 

Steam F.ngines. Photo Cameras. 
Windmills, Microscopes, Electric 
T�legraphs,Telephones, Magic Lan
tern�, ..Eolian Harps, Moats from 3, 
rowboat to a schooner ; also Kites, 
Ba.Boons, Masks, Wagons. Toy 
M?t��

s
:,�tm: ;�t,��rf,:���:����ti 

and Bird rrraps, and many others. 
All is made so plain that a boy ca.n 
easil:l make them. 200 handsome 111 us. This gl eat book 
by mail, lOc., 3 for 25c. C. DEPUY, Pub., Syracul'le. N. Y. 

A Good Opening 
for the Right Man. 
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m:���t ��afg��·linii� 639.739 ��n: gr.���:' Little Giant Go_"'" :1"�  
Iier .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  639,874 [",provcd, Well established, progressive firm has excel-

:t;��!�� ��� ���:r
h
h���:j.. Shade hanger. �ii��t�.Dc!��L_ lent opening for ;ust the right man. Capable 

Harrow, J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.089 tllll!·OIt of growth and willing to travel. Experience in 
Harrow. U. D. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;40,008 1 Cbucks,Scro I identical line not necessary. Applicants should Harrow and cultivator. combined. W. A. Brant- Combination 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.0i:'7 Latbe Cbucks, Geared I have liberal education, though it need not neces-
Harrow tootb, M. H. Jerdee . . . . . . . . . . . . . . . . . . . . . . . .  639 .. 13 Com binatio n Lathe C lUcks., Plain Universal Lathe sarily have been obtained entirely at school ; the Harrow tooth fastening. J. H Brown .. . . . . . . . . . . . .  lHO.cr.� ChuCkS, In dependent Lathe t,;h}lck�. Made bv . Harvester, corn, J. A. Stone . . . . . . . . . . . . . . . . . . . . . . •  U40.OtI1 Westcott Chnck Co., OneIda, N. Y., tJ. s. A. faculty of acquiring and imparting knowledge, 
Harvester reel, c. w. Stewart . . . . . . . . . . . . . . . . . . . . . .  640J1l4 Ask for catalogue ;,n g"{lltsh. i!'rench, Spanish or German. with the abilt'ty to 1'nfluence others, and should Ha�socks, apparatus for manufacturing, W. H. FIll T PRIZE .AT l.� Ln MlJlA l' 'EXPOSIT ( ON . 1�. 

M utb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6B9.928 ----'--------.:.....:..:......:.....:....:...:....-....:.....:..:..-� I possess large faith and earnestness. Please state 
N�; b
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S
EED DUE FREE age, revious associations, character of expe-

Heartb and welding furnace, rotary, :\to Mc- perience and references. Address: 
HeR�.::

el
�ee ·Electric ·beater: · · · . . . .

. . . . . .  · · · · · · . .  639,757 B I LL· Opportunity, P. O. Box 1592. Philadelphia. 
Heatine- and annealing furnace, Griffith & Ander
Hog��· ·s""· ·Fiisi1ilooi': · ·'i'bi .... bo6i,: · · · · · · · .639,969, 639,970 

Horse boot protector. J. D. Keller . . . . . . . . . . . . . . . . . .  639.995 
Horseshoe. elastic tread, J. Patrick . . . . . . . . . . . . . . . .  6fO.l66 
Horseshoe pad. W. S. Laycock . . . . . . . . . . . . . . . . . . . . . .  639.743 
Horseshoe, sprinJ!. \V. Hamilton . . . . . . . . . . . . . . . . . . .  6,'19.972 
Hose stripping apparatus, D. C. Carr . . . . . . . . . . . . . . 640,091 
Hygroscope, F. Renzo .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.935 
Illuminating contrivance. H. Gantke . . . . . . . . . . . . . 6;-)9,724 
Incandescent mantle support. A. S. Newby . . . . . . .  640.014 
Index. card, F. Macey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.747 
I nhaler, Gardner & Smith . . . . . . . . . . .  · . . . . . . .. . . . . . . . . .  6S9.808 
Ironing- table. combination, J. F. White . . . . . . . . . . .  ti39.837 
�';[��.

ati��e
a'��i?[i��'afa

eck�
ea�1i'o�%·a�er1-s 

B
r��r 640.077 T H E  E U R E K A eLI  P 

JOiJ�
c
��r structural building members, A. De rrhe most useful article ever invented 

Mull . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . • f}'ro.Oftt ��.;��gi�b��,
S
Stll��������

s
��;8�

0
1�B

a
u�= K. Y fHst.ener. Hn7.eltine & OOdd . . . . . . . . . . . . . . . . . . . .. fi.lO.l:n ance Companies and busines� men gen. K, ln Or boiler rurnll C. W. . Mitchell .. . . . . . . . . . . . . &10. 1 t4 erally. Hook marker and paper clip. Lac� �astener. s�oe, H. Larew . . . . . . . . . . . . . . . . . . . . . .  640.tXl4- Does not mutilate the paper. Call be Lacm�. rubber tipped. E. �e.m�sh"all" . . . . . . . . . . . .  6:i9.998

I used repeatedly. In boxes pf ]OO for 2;lc. Lamp, acetylene gas generatmc, Ii •. �.VRllS . . . . . . . .  t?-'¥.J.8�8 '1'0 be had of all booksellers, stationers Lamp. acetylene ga� generator, W. O. Nelson . . . . h39.700 and notion dealers, 1)1' by mail on receipt Lamp bracket. 'V . C. Homan . . . . . . . . . . . . . . . . . . . . . . . . � .. '¥.I.R5a of PI ice. Sample card, bymail, free. Man-Lump burner: gasolene. A. S. �ewby . . . . . . . . . . . . . . f}40.016 ufactured by COll�l)lidRted Safety 
f���: ;�

e
���

c
s�:;e:;:dl!; :·;gm:.· : : : : : : : : : : : : : : : .- :  �N�:+� Pin ( '0., Box 121, BlnoID_fi_"_I_d_,_.,_._,f_ " _____ _ 

Land roller and harrow, combined, J. C. Schafl·l�r 6.'19.829 
Lantern, R. Jaokman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6R9.988 HOW TO MAKE AN ELECTRICAL I.8st. w. B. �rnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1140.076 FUrnace for Amateur's Use -'I'he utihzation of 1 10 volt l.ast, .J. Japwt . . . , . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  t�'19,gtJQ �lectric circuit� for small furnace work. By N. Monroe I .. ast or�?lIower, A. H. BrHlham . . . . . . . . . . . . . . . . . . . . f!�9.p8ti Hopkins. 'l'bi8 valuable article is accompanied by de-Latch, . R. Brooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.� . . '18 I tailed working drawin-,!s on a large scale. and the fur-Lathe, turret, C. M. C!?nradson . . . . . . . . . . . . . . . . . . . . .  �19'888 1 nace can be made by any amateur who is versed in the L�the, turret, N. H. l< ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r,,�9.� use of t.ools. This article is contained in SCIENTIFIC � .. �fe preserve�, R �trattner . . . . . . . . . . . . . . . . . . . . . . . . .  639, /90 AMERrCAN SUPPLEMENT No. 118-J. Price 10 cents. "�tt�r� .Se� S�ck hf�er. For sale by MUNN & Co., AAI Broadway, New York City. t:!!\�� .. �

a
eCe 8rd·e�ar�lrf!�·i: · .. · · · · · · · · · · · · · · · · · · ·  . . .  640,120 or by any bookseller or newsdealer. 

Linotype macbine .. J. H. Ro .. ers . . . . . . . . . . . . . 640,032, 640,O3.� 
Liqu In dh:!pensing vessel, self measuring, Beman 

& Raymond .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1140,081 � .. iquid seprlrator. centrifugal. Hackett & Dailey . 640,130 Lithn�raphic stone slll'facmg machine, C. G. 
Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639,953 

Litbo�raphic atone surfacing wheel, C. G. War. 
ner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,954 

Lock. See Bicycle lock. Seal lock. 
Lock lubricator . . '1. C. Maass . . . . . . . . . . . . . . . . . . . . . . . .  639.819 
Loom, H. I. Harriman . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . .. 6:19,WT5 
Loom shuttle, S. M. Hamblin . . . . . . . . . . . . . . . . . . . . . ... 639,896 
Loom warp �top mot ion, W. E. Allen . . . . . . . . . . . . . .  640,154 

(Continued 00 Jl<l{1e 14) 

Hold Your Scarf� 
with tbe Improved Wash
bnrne Patent Scarf Fast
ener. Useful also fOl" fa�ten
in� papers or any articles. 10 
cents each, by mail. Ilose t: -' U I)/,o·rte.. that do not bind 

"� the eg- nor injure the fabric. W By mall, 20 centS H pair. lll:u.�, trated Catalogu.e oj tlie,,�e and 
other 11ot·elties1...free. � AIHERICJt.N RING ('0, � "9 
Eox P. ""·nterbul·Y, Conn. 

')1he SCJENTllo'TC AMERICAN for May 1� 1899, is 
devoted mainly to illustrationH and detailed de
scriptions of various types of ho'rseless vehicles, 
rrhis issue also contains an article on the mechan
ics of the bicycle and detailed drawings of au auto
mobile tJ-:icycle. Price 10 cents. 

The following copies of the ScmN't'lFIC AM F.H
ICAN SUPPLE.i\n:NT give many details, of Auto
mobiles of dUTereut types, with many illustrations 
of the vehicles. motors, boilers, etc. 'J'he series 
make a very valuable treatise on the �ubject. '['he 
numbers are : 7B2, m9, 993, 1053, 1051, 1055, 1056, 1007. 
1058, 1059, 107;;, 107R, IORO, 1[�2, 1003, 1099, 1100, 1113, 
1122, 1178, llB5, II!!!!. 12f16, 1210. SUPPLEMENT No. 
lZ29 contains a highly interesting article �jving 
fun data as to opel'ating costs of horse and eJectric 
delivery wagons in New York City. Price 10 cent.s 
each, by mail. For sale by all newsdealers or 
address 

M U N N  eYe. C O . ,  P u b l ishers, 

S61 BROADWAY, NEW YORK, 
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CAN I BECOME  AN ElECTR I C IAN . 
l�Jf�i�1{rNJe:r�0��·��'!'t:/f.!}j at a COBt within the reacb of anyone. No matter where you live. if you can read and write, we guarantee to teach you tborougb-
�: :tPdis��8;���e �lh��dg��:1:�n'f�-::�? tbe coun rr. We teach also IUecbanical 
EUK'iueel'iull, iUecbauical IJrawiulh 
lUachiue Desilrn, T .. l e lr .. n �h y .  
Telepboll)', Electric Ro.i1wul'''-"Elec
tro-Tberapeutic8� Electric Dll.nlull', etc.� St!�e :� � C�t'�'fo'�UdY. Th.. Electrlco.l Enllin .... r Institute 11�-""'. · V'" 0 .. _ of Corre-.. �. �:.�. �.- � .... Mpondeoce .. �. ,trI� w�tf--..Im.::a;:;;( Instruction, � k ""l""�J,!"c-r;-� • .A. cr....-.. _, Dept. A. �tf,,·or.� .. r, .... "';:n;;;-(�,r- 120-122 Liberty St .• 

't�� o.e.=::- New York. 
BALL BEARING AXLES AND RUB-ber Tires.-A paper read before the Carriage BuilderB' National Convention, Philadelphia. Octoher . 1894, showing the advantage to he derived from the use of hall hearings and pneumatic tire,g in road vehicles. Contained in SCIENTIF]C AMERICAN SUPPLEMENT. No. 
99�. Price 10 cents. To he had at this office and from all newsdealers. 

Cork F loors and Tiles. 
pr ��ra�d i�a��������cean�h����el�����'��Swegae;:g qualities. We also manufacture 

C;ORK PULLEY COVERING. 
CORK PIPE COVE RING. 

CORK FRICTION CLUTCH BLOCKS. 
CORK BULLETIN BOARDS. etc. 

ar- Bema for Circular •• B. A." 
CORK FLOOR & TlLE CO., 1 7  Milk St • •  Boston, Mass. 

Economy Drilling Compound 
Superior to Oi l or other Lubricants. 

Keeps Tools Cool a nd Sharp, Produces Smooth Work and �'ine Finish, is Clean and Does Not Rust or Gum. Adopted by U. S. 
��=:�tB::;!�.a��'aa� Lli�?l�a�:�: 
Se. a Ih. Freight prepaid. Sent on approval. 

THE W HITE & BAGLEY C O M PANY, 
W O R C E ST E R ,  M ASS. , U .  S .  A. 

THE TIN PLATE INDUSTRY I N  THE United States.-A n interesting paper. showing the extrllordinary development of t he tm plate industry in this country. and tbe serious competition into which it 
is now entering with the British industry. With 18 illustrations. Contained in SCn;NTIFIC AMERICAN 8tJ PPLE-
��i�;,rloro:,��t! �a1c�: Jr���nlsl�;/tbJ �e��.:Ln�o lbn�d at this office and from an newsdealers. 

A Marvelous Machine ! 
Watcb the wonderful work 

��::i'�[p�u:
lItlfeJiia������ 'rhreads nipples of all sizes. So sWiveled that it can be reversed an'Vtipe cut o1fclose 

��gtrP61���d �tfl�n �i�g{g� is in motion. Send fm' Cata"""�"'Ul m" '" THE ilI Eil lt E I  .. I. ��1I�;;iiiIiiO=5.""""'. �tYe�i5P'; ie�:! Jh���iSS 

P H Y SICAL AND SCHOOL ApPARATUS • •  

I N DUCTION 
COILS for experi
ments in X rays and 
other electrical work:. 
IT Cata!O(flte Free_ 
E .  S. R I TC H I E  & 

Dyna mos-Motors. 
Multi-Polar Iron-Clad 'rype. Slow and Moderate Speeds. A Modern Machine embodying all tbe best features in Dynamo and Mutor Construction. 

R���.O���i���� \��W'bt •. 

ROTH BROS. & CO .• Mfrs. 
88-92 W. Jackson Street, 

Chicalro. Ill •• U. S. A .  

Where's That Tool? 
No need to a.k I f  your tool. are all laid out in order on one of our famous j�'II.1 PORT ABLE TOOL RACKS. Q Theyare on castors.- have two to ten tn.ys. and can be easily pushed where 

�o�;��r J��h�£����t�g�d,J���h��! ample space and are indispensable in the up-to-date macblne .hop. IT Booklet Fru. 
New Britain Machine Co •• New Brita in . Conn. , U. S. A. 

New M icroscope for Nature Study and for use in tbe Examination of Ores, 
Metals. Wools. Fihre. etc. 

Queen Acme No.  6 iif�. �bf!,��l�� a{!.� lng power of about 100 diameters, 1 se� of 12 :l:epared slides of in8ect parts and otber In W!t�:k sC;'�":,��; .. �II&t1E.';; 'J.�i�O 
Q U E E N  & CO . , I NC. 

.1id ..... oPtlca!&l'hs������J�·gt�:"i'ot\ra.?rk�a. WriUfor <Xr�ular. 39 Fifth Ave •• New York. 

J citutific jmtritlU. JANUARY 6, 1900• 

I :���� �r. �og.�o;���: �' . .  l�:. ����.���.�'. " ' . .... : .. : '. ',' �g:A� Lubricator. Freeman & Armstrong . . . . . . . . . . . . . . . . .  639.9b'7 :\lacbine tools. mechanism for operating tables of, E. O. Preissler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6;l.Q.8tl3 :\larble or stone. artIficial. J. l!:. Summers . . . . . . . .  ,. 6o:'l9.!Il4 :\ledical tapon. ��. von Haitz . . . . . . . . . . . . . . . . . . . . . . . ffi9.864 Metal punching appar(.\tus. G. B. 1'enllant . . . . . . . . .  63V.'nM Me�ai: �PfoJ;id�����.����� �.�� .�i.����.��. ���.���� 640.086 Metals. refining. B. 'Talbot . . . . . . . . . . . . . . . . . . .  63�,872. 039,873 Milk cooling and aerating apparatus. A. L. �'ore-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,122 Mill. See Cutting and grinding mill. . 
Mill. J. Dain. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.717 Mtn products. machine for testing. J. Warrington 639,834 Mirror stand, C. R. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.917 Mold I'ate pattern, J. B. Ren.baw . . . . . . . . . . . . . . . . . .  6:;9,771 Momentum of moving bodies. apparatus for util· izing, F. Burger . . . . . . . . . . . . . . . . . . .  : . . . . • . . • . . . . . . . 639,706 Monkey wrench. T. Jensen. . . . . . . . . . . . . . . . .  639.812 Motor. See Gravity motor. Wind lllot(lr. Nail. W. L. Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.984 Notice aqd advertisement apparatus. A .  \\'eiss-mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63D.799 Numbering machine. W. W. Sawyer . . . . . . . . . . . . . .  t>:�g.!f08 Nut lock. J. G. Vose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,152 Olfset webs, apparatus for bandling. C. E. Patt-berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.ml Oil can, non-explosive. R. A. Bailey . . . . . . . . . . . . . . . . 6:{9. I Oil can. non·explosive. Hbineiauder & Moyer . . . . . 639.O:�; Oil engine. Bickerton & Bradley . . . . . . . . . . . . . . . . . . . .  640.1)8.1 Ore concentrator. H. H. Cramer . . . . . . . . . . . . . . . . . . .. u,J'!J.!J20 Ore concentrator. H. Earle . . . . . . . . . . . . . . . . . . . . . . . . . .  640.117 Packing rinj.!s. making sectional. A. W. �'rance . . . 6a9.7�2 Pad. See Horsesboe pad. Sboulder pad. Pail, water. A. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,822 
�:�er ��� �8:chf�le. J�(fg3f�;;�. �.��: . . . . . . . . . . . . . 639.809 Paper cutting and folding machme. E. H. & C. P. Cottrell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,100 Paper cutting machines, clamp operating device for, E. M. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.162 Pb0ir��J�lb�i.� .��.���:. ��.����i.��� .����I.I��. �.���.��: 640.137 Pbotograpblc proces., H. S. Williams. . . . . . . .  .. 640,060 PbotograPbic sbutter, M. F. Juruick . . . . . . . . . . . . . . .  6.��.99J Pile. S. K. Bebrend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiH9,884 Pin. See Curtain pin. Pipe wren·cb. J. C. Speirs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.785 Pipe wrencb. cbain. P. H. & C. A. Bobner . . . . . . . . .  640,084 Pipes. machine for constructing irrigating or other. Martin & Ormand . . . . . . . . . . . . . . . . . . . . . . . . .  6,')9,858 Piston for hot air engines. \V. R. Kennedy . . . . . . . . 63:J,999 Plow and planter, Stokley & Livengood . . . . . . . . . . . . 640.045 Plow foot and fender, G. L. Younl'. . . .  . . . . . . . . . .  640.C67 Pneumatic carrier. J. A. Mudd . . . . . . . . . . . . . . . . . . . . . . 640.14:5 Pneumatic despatch tube apparatus. O. Ames . . . .  640.071 Pneumatic despatch tube apparatus. A. W. Pear-sail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.020 Pneumatic drill. Smitb & Jobnson . . . . . . . . . . . . . . . . . . &lO,U39 Pneumatic rotary drill. portable. H .  J. Kimman .. 6,'m,'I38 Poison distributor. C. W .  Martin . . . . . . . . . . . . . . . .  639,8211 Power. See Churn power. Wave and tide power. Power transmitting machinery. E. Winans . . . . . .. . 639.879 Precious metal from ores. apparatus for extract-ing. I,. E. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.766 Prepayment or COin in the slot machine, W.  L. Denm • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,112 Press. See Briquet press. Cotton press. Stamping pre�s. Press • .  J.  M. II. & U. G. S. Walters . . . . . . . . . . . . . . . . .  639,791 Printed and typewritten work. assimulating. S. A. Neidicb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.013 PrInting machine. L. "V. Soutbgate . . . . . . . . . . . . . . . .  639.784 Printing- macbine. H. A. W. Wood . . . . . . . . . .  63�.801. 639.802 Printing machine. plate. E. Fisber . . . . . . . . . . . . . . .  639.893 
pri����\������r.� •. �����. ��.��.���s�.��:. �.�����.�. 640.163 Printing press delivery' mechanism. G. F. Read ... 639.770 Pulley. expansible. P. Sobege . . . . . . . . . . . . . . . . . . . . . . 640.040 
��lk�Yw�f%'a�bi��iF��;";jod;"j: 'il: iiiiker'et' ai : : :: ��8:�� Pump. W. F. Smlt.b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6:19.870 
����: ��:.'.!r;����v�il' f:�. �'i.��I.��:::::::::::::.: :Wo:� Puzzle. B'. R. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639,863 Rack. See Hay rack. Stove rack. , Railway and car or carriage therefore. suspen-sion, von Tbal & Wei.s . . . . . . . . . . . . . . . . . . . . . . . . . .  640.050 Hailway. cycle, W. Shakespeare . . . . . . . . . . . . . . . . . . ti.'1n:j"j8 Railway. electric. G .  W. McC)intock . . . . . . . . . . . . . ... 640,14ti Railway. electric, J. M. Murpby . . . . . . . . . . . . . . . . . . . .  6.'l9.860 Railway for recreation. W. Stenning . . . . . . . . . . . . . . 63�).787 Hailway spike or nail puller. 1'. G. Brown . . . . . . . . .. 6:iQ.887 Raisin seeder. W. M. McConnaugbny . . . . . . . . . . . . . . 6,'m,75fi Raisin seedillg mach ine. Snyder & Hansen . . . . . . . .  639,811 
�:�h�['!.'"rae��'i:.JiCA�'i1��: · ... : .. .. .. ...... ..

.
. .. .. : : .......... .. : .. :: ��3:�M Readin� stand. W. F. I ... oan . . . . . . . . . . . . . . . . . . . . . . . . .  639.857 Reel. See Harvester reel. Wire reel. Reel. E. 1. Ollnl'er. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  6;19.930 Registering macbine. A. Ii'. Bardwell . . . . . . . . . . . . . . . 64.0.164 Regu lator. See Electric machine regu1ator. F'eed regulator. Windmill regulator. Rein guard. P . . M. Heerwag-en . . . . . . . . . . . . . . . . . . . . . .  639.727 Ribbon or band, S. Borton . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.085 Roller. See I�and roller. Rubber substitute or artificial rubber. O. Lugo . . .  M9.926 Rubber substitute, manufacture of. O. LUlilo . . . . . . 63�.927 Rug. woven, H. Hardwick . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,13� Ruler. L. B. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.814 Sack lifter. �'. G. & E. C. Broul'bton . . . . . . . . . . . . . . . .  640.088 Sad iron waxing device. H. A. Kean . . . . . . . . . . . . . . .. ti39.924 �addle. Mallory & Stoner . . . . . . . . . . . . . . . . . . . . . . . . . . . 1):)9,748 Sail. J .  Dutbie . . . . . . . . .  , . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.1W Sail reefing device. G. Acbterberg . . . . . . . . . . . . . . . . . .  63'J.916 Sash fastener. W. C. Belcher . . . . . . . . . . . . . . . . . . . . . . . .  ti.1H.S4,� Saw guard or s hield. circular. A. Cook . . . . . . . . . . . . .  t).&O,(f.J5 Sawmill carriage. A. J. West . . . . . . . . . . . . . . . . . . . . . . .  tii19,835 Saw set. F. Hanna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.131 Saw, tubular crown. H. M. Dalzell . . . . . . . . . . . . . . . . . .  640,108 Scale. computing. W. F. Stimpson (reissue) . . . . . . .  1l.7iJj Scale, platform weigbing-, J. S. Cox. . . . . . . . . . . . .  . .  . 640.1;';; Scow, dumping'. C. C. Bower • . . . . . . . . . . . . . . .  63�,704, 6:l9.7fo5 Screen or Sleve. A Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:i39.&.IH Screening and assorting apparatus for coal. etc .• W. S. Cherry . . . . . . . . . . .  " . . . . . . . . .  " . . . . . . . . . . . . . . 639.710 Screws. etc .. molding apparatus for making cores for formin!l nicks. etc. in heads of cast. F. '1\ Gile •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.126 Seal lock.·C. E. Ricbardson . . . . . . . . . . . . . . . . . .  639,937, 639.9:18 Separator. See Liquid separator. Separator. R. W. Jessup . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.s.;}5 

��=d�\�:i:i.n�: g����i.t.��:.� .. ����� .. .... . : ...... : ....... :: ��:�� Shears. See Hand shears. Shipping. dispensing. and displaying case. W. Macdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.746 
�g�::aai�i,�er:g:i�· j�C�O�I���!�: Rounds: : : : :  : : : �g:W� Sboulder pad. E. �'. Gaddi • . . . . . . . . . . . . . . . . . . . . . . . . . .  Sbutter fastener, J. Subold . . . . . . . . . . . . . . . . . . . . . . .  . Sbutter slat 110r.ftLlnit means. H. A. Cordray . . . . . . Sbutter .tay. T. A. Weston . . . . . . . . . . . . . . . . . . . . . . . . .  . Sidewalk ligbt. prismatic. S. C. McCormack . . . . . . . . 640.712 Sifter. 8sh. lI. C. Reynolds . . . . . . . • . .  _ . . . . . . . . . . . . . . .  1;4(}.028 Sign, electrically illuminated. J. E. Lloyd . . . . . . . . .. 640.140 Signal plate, Yaxley & Cadden . . . . . . . . . . . . . . . . . . . . .  640.153 Signal reminder. locomotive cab. )lurpby & Bugh-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,011 Sleeves or other I ight purposes. device for hold-ing sbirt. A. J. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.080 Slicer, C. H. Habn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.850 Slicer and grater for vegetables. fruits. etc .. J. W. Ha rt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.852 Snout slitter for swine. J. G. Smitb . . . . . . . . . . . . . . . .  6.�9.!l69 Soldering macbme. R. D. Hume. . . . . . . .  . . . . . . . . . .  640.136 Sole laying macbine. E. E. Winkley . . . . . . . . . . . . . . . .  640.01;3 Soot killers. manufacture of. O. R. Moffat . . . . . . . . .  1139.859 Spading machine. A. R. Miskin . . . . . . . . . . . . . . . . . . . . .  6:)\:).752 Spectacular machine. J. E. Grosjean . . . . . . . . . . . . . . .  639.810 Sponging device. A. Bray. . . . . . . . . . . . . . . . . . . .  . . . . . . .  64U.156 Spring. See Bed spring. Sprinkler. See Street sprinkler. Sprinkler and dirt wagon. combined. J. J. Eck . . . .  640.118 Stacker attachment. automatic straw. W. C. Wilka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63R840 Stacker. straw . J. Cbia1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6a!1.'1l Stair rod secu rer. A. L. Cartet' . . . . . . . . . . . . . . . . . . . . . .  mO.092 Stamp. band, F. J. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiH9.959 
�t:�cf.in�e�r��rr�r �t1riJ�u�ealiiiig·Btaiid: . . . . . . ,. 640.(}U 
Steam boiler, C. B. Rearick . . . . . . . . . . . . . . . . . . . . . . . . . . 639.907 
��::� :��t�:: �ir!o�b�er�c: · �� 'M: 'i�eaviit: : .:. : � '. '. : �1�:m Steam generator. Hardie & Tbompson . . . . . . . . . . . . . ti:i!l.!J'iil Steam flenerator. J. E. rrbornycroft . . . . . . . .  , . . . . .  ti3\J,9a2 Steam impregnated with berbs or other extracts. apparatuB for and process of producing, J. Wezel. . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,878 Steam. means for regcnerstln8" exbaust. S. Pra· ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 640.151 Steering and warping Ilear. R. Ricbardson . . . . . . . .  639.g3(J Stopper. See Bottle stopper. Stopper for inkwells. etc .. L. Stanek . . . . . . . . . . . . . . .. 639.91:l Storage battery. C. Linden ber�er et al. . . . . . . . . . .  ' 640,0011 Store·s..-vlce apparotu., J. H. Goodfeliow.640,1.27. 640,128 Stove lire pot mold. H. V. Moore . . . . . . . . . . . . . . . . . . . . 639,753 Stove, beat.in", E. H. Huenefeld . . . . . . . . . . . . . . . . . . .. 639,898 Stove rack. E. Bennett . .  · · . . . . . . . . . . . . . . . . . . . . . . . . . .  63!J.7112 Stove utensil. kitcben. M. Rletzke . . . . . . . . . . . . . . . . . .  640.030 Stoves or ranges. adjustable water tank for, L. L. Culver. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  04\).100 
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TIME'S VltLUE 
Cannot he measured by dollar.. Time lo.t can never be regained. The 

Ruby Jeweled Elgin Watch 
has for over a third of a century heen the recognized leader for accuracy, endurance and truthful time telling. 

The World's Standard. 
1e�:f�r�n�::�'h��:�. A�I��l!.":'����· n,-��:lt:: 
t.be word ·'t.:.I.ln' eng ... ,ed on the work8�fuJlJ' 
lluaranltM>d. OQr Dew booklet. _ to  all who writ&" , ....... o,;j,o___ wil l  iuter6l:it :S0U4 
National Watch Co., Elgin, III • 

Tbia bt-ats WiDd, Stea.m, or Horse Power. 
We offerthe \VE88TEU 2M actusl b(\raepower 

G AS E N G I N E  
(or 111150. 1('88 10 per cent dtrtOOtmt for c�lah. Built 
on interchangeable plan. Built of best material. 
Made in Iota of lOCI therefore we Mn make the price. 
BO"-E'd for Ihipment. weight 800 I bs. Made lor Gas or Gasoline. Also Horizontal Engines. 4 to 30 h. p. 

WEBSTER MFG. CO •• 1074 West l:ith St .. Chicalro. 

E:!b��B'A����:38B�la�? �t��h�� y��� i�?: So. Peter and Lafayette Ste., New Orleans, La. 

" W OLVERI N E " GAS AN D GAS O L I N E  
E N G I N E S ,  

I '  i s  tbe only reGas Engine on tbe ligbte.t enRequires no 
���:���"'�.-af���e�BCt.:t'gy 

LVERI NE MOTOR WeRKS. 
12 UnrOll Street, 

O R A N D  RAPIDS. M I C H .  

DRY BATTERIES.-A PAPER BY L. K. P E R P E T U A L  M O T I O N  Bohm. treating of open circuit batteries. bistorical dry 
���t:�!:sbarl���I·�o?{lr,sb:\��ir�� a�31���e�;ncPea;�er6t· dry cells. Witb three illustrations. Contained in �ClENTIFIC AMEItICAN SUPPLEMENT. No. 1 0 0 1 .  Price 10 cents. '1'0 be bad at tbls office and from all newsdealers. 

T A K E  A N  O L D S  Gas or Gasoline Engine. put it 
��ll)]�rii�������niJ I� does not 
• a t 101' f y you tbat there lsno betteren� gine on the market. seud it back witbout Our 

WELL Machines Over70sizes and styles. for drilling either deep or shallow wells in any kina of soil or rock. Mounted on w beels or on sills. Witb engines or horse powers. Strong. simple and durable. Any mechanic can operate tbem easily. Send for catalog. 
\VILLIAllIS HROS., Ithaca. N. Y. 

EVOLUTION OF THE AMERICAN LO-comotive.-By Herbert T. Walker. A valuable series by a member of the National Railway Museum Committt'e. Tbe locomotive from 1825to date is described and tllustrat.ert by careful drawings. f.treat attention being given to historical accuracy. 21 illustrations. SCIENTIFIC AMERICA� !'\UPPLEMENTS 1 1 1 ·.l. I l l S. 1 1 1 4 .  Price 10 cents each. For sal e by Munn & Co. and all newsdealers. 

A vllluable serl 01 papers II1vlnK..1ll1 Lbe cJ sslc formA 
01 perpetual moUon apparntu8. The literature OD tbl. 
���loft:rn·� :o"rb�t�ll�' ��: �mr ��1��:t�0t"�:;-�r. 
InvooLors. 00 I l IuOLrations. llCI"ENTl YIO AMl'lRlCAN 

UPPLE ( FoNT, Nos. 1 1 30, 1 1 31 .  1 1 33. 1 13�. 1 1 36, 1 137.., l I S . I.>rloo, IO cen� eAoh. For 11810 
by MODn & u>. and !lll newsde8lers. 'end tor new cat.al°llu . 

Electric C igar Lighter 
Invaluable for hotels. private dwellinJ;:s. factories. etc .• etc. If not on sale by your dealer write us for catalogue and price list. 

STANLEY & PATTERSON. 

A SWELL AFFAIR 
Thl. I. tbe be.t Electric Scarf 

Pin manufactured. Will last six montb •. 'l'brow. bright light 25 feet. Includes dry pocket batterl' wei�b-
�� �yo���e:il(�:rn��I��hit�: :!�: Price. complete. by mall. $1.60. Buy one and have lots of fun. 
MrJJ'fu'-ct��r lIJ.:�!�lrfc�-lo�':;tie •• 166-168 Greenwich St • •  N. Y. 

·Ai;�e
h:I��h��:� ����:s:p��rafle; i:a��a�: Traps, Rec:eiv ers, Conden8el"8, Steam Pum�. etc:. The orlKlnRI seamlesa glJOds. !'lot 

imitations. Catalogue No. 2 Free. 
HERCULES FLOAT \VORKS, Springfield, M8.S9. 

A FILTER THAT WILL NOT FAIL ! 
Among all tbe devices of modern times designed to purify 
drinking water, there is not one so scientifically perfect as the 

B E R KE FELD F I LTER 
whicb gives a continuous fiow of pure water in large Qr small quantities. The cylinder i. made of INFUSORIAL EARTH, wbicb retains all minute germ. and 
impurities. The cylinder can be easily reacbed and cleaned as often as necessary. and taken out and boiled for sterilization purposes. Rapid :fHtration and the 
purest of w�er guaranteed. 

mmtrated Catalogue and Price Li..t on application. B E R K EFELD FILTER CO.,  2 Cedar St. , N ew York. 
MANUFACTURE OF BICYCLES. - A I very comprehensive article giviufl the det"lils of construction of every part nf tbese vehicles. With 15 engravings. Contamed in SCIENTIJ.<'IC AMERICAN SUPPLEMENT. No. !'O�. Plice 10 cents. 'ro be bad at this office and from all newfjrlealel'�. 

P R I N T 
Y O U R  
O W N  

WE EXCEL AND U N D ER SELL ALL 
Electric Carrialre Lilrhts. $3.95 !l!1:) Teletbou '@. complete. lS.95 
il .. § I Nf:dfcll�

O
d'i! rtr:?ies. I::!! Battery Table Lamps. 2 93 Il����!� §:�L':i�YL'i�bt8. .7:i 

iUiniature Electric Lamps, .SO 
Agents Wanted. Bema for New Catalogue. just out. 

O H I O  ELECTRIC WORKS. Cleveland. Ohio Headquarters for Electric Novelties, 8upplies. Books. 

NEW IDEA IN TRUNKS 
The Stallman Dre •• er Trunk 

is constructed on new principles. Drawers mstead of trays. A plac:e for everythtng and everything in 
ita place. T he bottom as access· 
iHe as the top. Defies the bag:� 
gage smasher. Costs no more than 

:"if�d
p�i��l:;:n�f �:���a�io�: 

Send 2c. stamp for illustrated cat· 
alogue. F. ·A. STALLMAN. 
61 W. Spring St., .:olllmbll:t, O. 

TIlE BICYCLE :  ITS INFLUENCE IN 
If "It� and DI.ens .- By G. M. HRmmond. M.D. A valuabl lind Int.ereSl lng paper 10 wblch the subject III e:<haWltlvely treated from !.be followIng .tsnd�i nt.ll : I .  tbbe c�':" O'ihe C10;:: �i'.=�� In .rt��� ti· ���t AIlf IlRlOAN �PLE IllNT. NO. 1 0 02. Price 10 cents. 
To be had at this omce aDd 'rnm all newsdealers. 

L ICHT MANUfACTURING & lXPIRIM£NTAL WORK 

A-SHEETMETAL5TAMPINu - PUNGHES & DIES, 
UTO MLB I I  ES AND PART S r O R  .sAME.. .sPECIAL MA C/IINER Y. INQUIRlt'EI SOLIGITtO OTTO KON 1G!>LC' N- 4� MICHIGAN!:>T CllVHANO.O. 

U SE GR INDSTON ES P Mechanical Movements, 
t SUPPlY you.. All l1.e 

Powers, Devices, and Appliances. I Imoul i ted. always we make a forRlI MPe� 
catalooue. By GARDNER D. HISCOX, M E .• Author of h Gas, Gas-

The CLEVELAND STONE CO. ollne. and 011 Engine .... 
.....�,J;:::::I!�=:::- 2d Floor, Wi lshire. Cleveland, O .  

The Paint of the Future ! 
TOCH B R O T H E R S  

R . 1 .  W .  Dam p Resisting Paint 
TRADE MARK. 

This paint i. r be only protection llIIaln.t 
Rust, DalilPues8 and Decay. Can be plastered on and will hold ab.olutely. Price $1.25 per ga1406i� t&?j�1�71dUr�s�niJ��1�0.r��;;:' New York. 

REVERSING STEAM TURBINE.-PAR-son's recently perfected turbine for boats. 11Im�trations showing details. Contained in SCIENTU'IC AMERICAN 
����ft:'E:� �'.J:llt�ew:J��fe;o�ents. by mail, from 

A Dictionary of Mecbanical Movements, Powers. De
vices. and Appliances. embracing an il1u&trated. descrip
tion of tbe greatest variety of mecbanical movements 
and devices in any language. A new work on illustrated 
mecbanics, mecbanical movements. devices and appli
ances, covering nearly tbe whole range of the practical 
and inventive field. for the use of Macbinists. Mecban
ics, Inventors. Engineers •. Draughtsmen, Students. and 
all others interested 1n any way in tbe devising aud 
operation of mecbanical works of any kind. 

Large 8vo. 400 Page.. 1.649 I1lu.tration •. Price $S. 
ar- A full tabl$ of content.. wi!! be sent fref! upon 

application to 
MUNN & CO., PUblishers, 

361 Broadway, New York. 

B ELTING of Various Styles, ELEVATORS, CON VEYORS'� 
COAT. M I N I N G  and H A NDLING M AC HINERY. 

The J E F F R E Y  M A N U FACTU R I N C  CO., COL U M B U S, O. 
pr Send f or latest compltU CatalO(llJt. New York Brancb, 41 Dey Street. 
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ijaluablt BOOkS. 
� �  

EXPERIMENT AL SCIENCE. 
By GEORGE M. HOPKINS. 

'I'HIS Is a book full of 
interest and value for 
Teachers, S tud  e nts, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. This splendid 
work' gives young and 
old something worthy 
of thougbt. It has in
ttuenced thousands of 
men in the chOice of a 
career. It will give any
one. young or old, in
formation that will en
able him to compre
bend the great im
vrovements of the day. 
1 t furnishes sugges
tiuns for bouI's of in
structive recreation. 20tb edition. Revised and enlarged. 91� pa�es. 820 
iIlus. Elegautly bound in cloth. Price, by mail, post
paid, $4.00 ; Half Morocco. $1).00. 

� 
Liquid Air and the 

Liquefaction of Gases. 
'fhis book contains tbe full tbeory of tbe subject. It 

gives the entire history of the Liquefaction of Gases 
from the earliest time to the present, and contaiuB an 
illustrated descI"iption of all the eXperiments tbat bave 
excited the wonder of audiences all over the country. 
It is a logical explanation and application of tbe princi
ples of liquefaction, a history of the t.heory. discovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of tbe century. Startlin" developments illustrated by 
actual experiments. It is not only a work of sC'ientiHc 
interest and authority, but is intended for the general 
reader, being written in a popular style-easily under
stood by everyone. 

By Prof. T. O'CONOR SLOANE. 366 Pages. With 
many Illustrations. Price $2.1)0. 

� 
A Complete Electrical Library. 

By PROF. T. O'CONOR SLOANE. 
An inexpensive library of tbe best books on }4�lectricity. Put up in a n e a t  fo l d i ng box, aB shown in cut. For the student. the amateur. the workshop, the electrical e ng ine  e r ,  schools and colleges. Comprising five books, as follows : 

Arltbmeticof Eiectricity 
188 pages, • • • $1.00 

Et'::�� '�o: ��ki.n�ltz 
How to Become a Sue-

:�si�1 .�aec:r�ci�$l� 
Standard Electrical Dictionary, 682 pages. $3.00 
E�;i��it: �i�p�IH.ed$lfxj and ave?' 

A valuable and mdispensable adcUtian to eve1"lJ libra1"lJ. 

Our Great Special Offer.-We will send prepaid tbe above five volumes, handsomely bound in blue cloth, with silver lettering, and inclosed In a neat fOldii/i b071 tl''''fc';,W�inga�Jllu:��ai��'ca';';�I�t�ps';,��a��ere��rar price of the' five volumes is $7.00. 
� 

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

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKINS. 
12,500 Receipts. 708 Pages. 

rrhis s p l e n d i d  work contains a ca re fu l compilation of the most u s  e f  u I Receipts and Replies given In the Notes and Queries of correspondenst as published in the SCIENTIFIC AMERICAN during tbe past fifty years ; toget  h e r  with 
��nrm;�J::n � b�e 
dltiOns. () v e r 12,000 selected Recetpts are here collected ; nearly every branch of the use fa I arts being represented, It is by far tbe most comprehensive volume of the kind ever placed before tbe public. 

Price $1) in cloth; $6 In sheep; $6.30 in balf mo
rocco ; postpaid. � 
Gas, Gasoline, and 

Oil Vapor Engines. 
The Only American Book o n  the Sub ject. 

A book designed for tile 
�eneral information of ev
eryone interested in this new 
and popular motive power 
and its adaptation to the in
creasing demand for a cheap 
and easily managed motor 
requiring no licensed enei: neer. 1.'he book treats of 
tbe theory and vractice of 
Gas, GasoJine. and 011 En
gines, as designed and man
u fact  u r ed  in the United 
States. It alElo c on t a i n s  
cbapters on Horseless Ve
bicles, Electric Ligbting, 
Marine PropuJsio�, etc. 

�.� '. GAS GASOLINE 
O IL E NG I N ES 

H I S COl<. 

® 
By GARDNER D. HISCOX, M.E. 270 Handsome EIlIIirav

Ings. Large Octavo. 366 pages. Price $2.30. 
Jr Full dt8criptive circulars of above book8 wlU be rnaUed 

free upon application" 

M U N N  &. CO. , P u b l ish ers, 
361 B R O A D W A Y ,  N E W  YORK. 

I ( ieutifi( �tutri(au. IS 

Street sprinkler, J. L.  StiebeJ. . . . . . . . . . . . . . . . . . . . . ... 639'788 1 W H AT H A V E  Y O U  I N  m����:m: R.�': �'lfJei;rand: : : : : : : · : : : : : : : : : : : : : : : : : �g:M� Spec.·al · lndustr.·al Mach.·nery 8urfaclng bodies, H. Rosenberg . . . . . . . . . . . . . . . . . . . .  6;l9.8n7 Surfacing wheel. wet working, C. G. Warner . . . . . .  63�.955 
�.:�y:.in§eceh:���� �:tl�ock. E. B. Weston . . . . . .  639.877 w� have constant inquiries for special A�erican Ma-

¥��fs�bl��rynB':;t{,\�e�e:hnsfe�1 ���J�t&lll:rJ3e�:��� 

WANTED �g�lffdle�tg��';iI�;�"aaJt �I�� 
or longer. Address l'aJm.etto li'fbre Co., ll're<lerICk; l.tll_ 

rl'ablet making macbine, A. Colton . . . . . . . . . . . . . . . .  639.919 chInery for the European Market. Somethmg new and 
Telautograph. Ji-'. W. Cushing . . . . . . . . . . . . . . . . . . . . . . .. 639,71li without competition. Our facilities for placing same Telephone attachment, D. OU �n. . . . . . . . . . . . . . . . . . . .  639,768 are unequaled. Correspondence solicited. Telephone attachment, H. J_ RIChardson . . . . . . . . . .  639,826 Telephone instrument. J. J. Schoenleber . . . . . . . . . .  6,'m.830 Offices : London Paris Berlin etc. 'J'en0111Il)l machine. J. E. Rinker . . . . . . . . . . . . . . . . . . . .  639.7'(2 ' , , 

M OD� ' S I .... CAT" C O GuL S " . c. £. 
� ... .., c. � UNION MODtL WORKS 

&. c:. EA",,", W 193 CLARK tHIe. G O .  Tblll couphng. B. B.  Crawford . . . . . . . . . . . . . . . . . . . . . .  609.714 GEO. D . MOFFAT CO ., Monadnock Bldg ., Chicago, I I I .  Tbi1l coupling, H. O. Simle . . . . . . . . . . . . . . . . . . . . . . . . . .  639,780 'I'bill hook for holdback straps. S. D. lIor.ton . . . . . . 639.985 Threshing machine, W. C. Wilka . . . . . . . . . . . . . . . . . . .  f;;�I,838 Tire feuder, pneumatic, J. Coan • . . . • . . . . . . • • . . . .  6.'ID,846 Tire, pneumatiC, B. }<I'. rraylor . . . . . . . . . . . . . . . . . . . . .  , '  639,951 Tire, vehicle, D. E. Bennett . . . . . . . . . . . . . . . . . . . . . . . .  6W.082 'rife wires or bands, jOint fastener tor, li'. W. Kin-ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,000 
11�:B���iggi��r frgir::���fa������i�nWatI:�I�.s w': 639,986 &-L. H. Swain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639.949 Toast holder, J. C. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,740 Toe clip D. Basch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G!19. � Tool bandle. W. Robertson . . . . . . . . . . . . . . . . . . . . . . . .. 639.773 Traction wheel, W. McKone . . . . . . . . . . . . . . . . . . . . . . .  ti39,758 Trolley. B. F. Adair . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:lR880 Trolley. E. Penning·Dupuis. . . . . . . . . . . . . . . . . . . . . . . .  t};1�Sl32 l'rolley wheel. G. E. Mittinger. Jr . . . . . . . . . . . . . . . . . .  640.0U9 Truck frame. H. C. & W. B. Stalder . . . . . . . . . . . . . . . .  640,042 'l'ube. See Pneumatic dispatch tube. '1'ul<'. sbaft, J. K. Cbristy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.157 Twine holder, O. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . .  639.!l41 Typewritinll machine. J. A. Sommerville . . . . . . . . . .  639.912 Umbrellas. etc .. bandle for. F. C. Hull. . . . . . . . . . . . .  639.731 Underback, Ortb & Schimper . . . . . . . . . . . . . . . . . . . . . . 63U.761 Urinal spray nozzle. W. U. Grimths . . . . . . . . . . . . . . . .  639.971 
�:�1�re�1�.c����e:�·. �:. ���.�:�.r: ',' . ....... : .

.... : .... :: ... :: �g:rtJ Violin. H. C. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r 639,764 Wagon. dumpmg. Greeley & Bartlett . . . . . . . . . . . . . .  MO.l29 Wal<'on ",ear, J. T. Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . 640.055 Wasbboiler. J. Brown. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 639.844 Washing machine. D. H. Boor . . . . . . . . . . . . . . . . . . . . .  639,885 \Vatch balance wheels, manufacturing, A. Math. ey·Duret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63�.821 
� :�� :��vt���r p�� �j..I6�� �jSoh',iso'Ji: : : : : . :639�7;h: :�3:��1 Weather "trip. G. L. Scoville . . . . . . . . . . . . . . . . . . . . .  639,831 Wheel. See Surfacing wheel. r.!'raction wheel. Trolley wbee\. Wind motor. J. S. Landon . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.003 WindmiH regulator, automatic, Rockenbaugh & Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r.39,827 Window frame. W. Romuender . . . . . . . . . . . . . . . . . . . . . t).19.to\fifi Wire reel. W. W. Levett.. . . . . . . . . . . . . . . . . . . . . . . . . .  nil!l.b18 Wire stretcher. O. Andrew . . . . . . . . . . . . . . . . . . . . . . . . .  640.074 Wire stretcher. W. S. King . . . . . . . . . . . . . . . . . . . . . . . . . .  ti3!1.815 Wire stretcher. G. W. Warner . . . . . . . . . . . . . . . . . . . . . . 1i&1.�7Ij Wire tightening device, rl'erry & Stowell . . . . . . . . . .  U40.U4:1 Wrencli See Monkey wrench. Pipe wrench. Ratchet wrench. Wrencb. Libby & Swett. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,005 

DESIGNS. 

gr���n���ki�: �: ��';Jk::: : : : : : :  : : : : : : : : : : : : : : : : : : . ��:R�� Bottle, A. Kronko�ky . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . H2,OZi Box or crate fnstener. ri'. J. Watson . . . . . . . . . . . . . . . .  ;�2,0:m Ca r ceilinl:, J. H. Horne. .. . .  . .  . .  . . .  . .  . .  . . .  . .  . .  . . . .  �2.O:1:1 Chafing dlSb, J. P. Stel)pe . . . . . . . . . .  . . . . . . . . . . . . . . . a2.02H 
8g�:��f: tt·o��e'it.rd: . : : : : : : . : : :  : : : . : : : . : : :  : : :  : : : ' . .  : :  ��:�g� Display rack or similar article, 'r. �I. Hartman . . . . .  32.042 Door securer, W. H. Phillips . . . . . . • , . ,  . . . . • . . . . . . . . . . :�.030 
}�gg beater frame, 8. R. Munson . . . . . . . . . . .  ' . . . .  ' .  . 32,02R �'abric, woven. W. T. Smith • • . . . . . . . . . . . . . . . . . . . .  ' " 32,0.13 
�i!r�3k�E�i��?i�rdi���1: .�'. �'. :�t.�.:: : : : : : : . : : : : : : : :  ��:�i Hinge, barn door. J. W. Jones . . . . . . . . . . . . . . . . . . . . . . .  32.002 HiDl,e, car door. J. W. Jones .. . . . . . . . . . . . . . . . . . . . . . . . .  :12.031 Hook, harness, C. P. Larsen . . . . . . . . . . . . . . . . . . . . . . . . . .  32.0;� 
�:�:�,s��f.':i. ���riie: : : : : :  � : : : : : : : �  � �  � � � � . :  : : : : : : : : �� Plate. child's. J. H. Strugnell . . . . . . . . . . . . . . . . . . . . . . .  :12.025 Puzzle board, T. A. Kughler .. . . . . . . . . . . . . . . . . . . . . . . . .  3'2.04� Rack, hall. E. P. Kinsbery . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;{2.04a Radiator. E. I'. RDs... . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  :12.010 Stove, Cw e & Bertram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 3'2.0H Tires, interior securing band for rubber. G.Meyer. 32.0;.{7 Toy bank, D. M. Galor . . . .  . . . . . . . . . . . . . . . .  • . . . . . . . .  :12,048 Truck suspension link, car, W. S. Adams . . . . . . . . . . . ;,2,(';)4 Washstand, W. S. Hamm . . . . . . . . . . . . . . . . . . . .  32,041 to :12,0,16 

TRADE MARKS. 

Bfs����'ctan1: ��b'!���;'ii : : : : : : : : : : : : : : : : : : : : : : : :  . . . .  :tn� Don� and tOYs .• George Borgfeldt & CompallY . . . . . .  3 1,92! FabriCS. certaIn named woven. Minot. Hooper & 
Foo�oftrRfrifatits· 'aiid' invalids,' 'smiiii,' ·:kii·lie· · & 33,9�6 French Com pan f. . . . . . . . . . . . . . .  . . .  . . . . .  . . . . . . . . . . 3.�,928 Food. wheat breakfast. Pi llsbury-Wa,shburn FIOllr Mills Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.929 to 3;),932 Incandescent mantles, Cosmopolitan Incandes-cent Gas Ligbt Company. . . .  . . .  . .  . .  . .  . . . .  . . .  . .  . .  3:1,951 Lamps, incandescent electric. J. C. Sterns & Com-pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.952 Measuring instruments. certain named. N. Gerber. ::S3.�155 Medical compound. cerulin named, A. G. lfinney . .  ;i;�.94.'i Medicines. berbal. G. W. Johnston . . . . . . . . . . . . . . . . . .  33,9iiO Oat food, Pillsbury·Wasbburn Flon!' Mills Com· pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,:ll.3 to :13.937 Oils for certain named purposes. A. Bell. . . . . . . . . . . .  33 9td Rules, edgewise folding, Stanley Rule and Level 
Sbi�?���h�8:VY: 'ilino"1,' Hooper '&, com·paiiY�.'��� ��:� Soap, toilet. Lever Brotbers . . . . . . . . . . . . . . . . . . .  33.944, 33.915 Stoves and ranges, Scranton Stove Works . . . . . . . .. 33.956 Tobacco, leaf, 'fhorpe & Ricks . . . . . . . . . . . . . . . . . . . . . . .  33,942 1.'obacco. smokIng, G. H. McCann & Company .33,940. 3:1,9U Underware . . with the exception of hosiery. W. 
ver��}t,:!e� �����Plbrik'eil 'o'{ ' ii:iberfeid ' Com. ' 33,925 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,949 Washing fluid. M. Scbmitt. . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,946 Waters, certain named still and aerated, Crystal Water Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,939 

LABEL S .  

" Atwood's Single Binder," for cigars, H. P .  At-wOOd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,263 
•• BelOit X X Brand." for butter. J. S. Morrison . . . . . 7,264 
H Corn," for canneti goods. United States Printing Company . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  7.265 
.• Dove Brand." for canned �oods, Wight & Wes-losky Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.266 
.• Magic Square Digital Puzzle." for puzzles, E. A. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 7.261 .. Mason's Challenge Black Dressing." for a com· pound for dressin� leather, James S. Mason 
.. M���J?:3b"a:lie·lige (5ombi'tiatio'fi'R:uBset cleaJe;�" 7.271 

for a compound for cleaninJ{ russet leather, James S. Mason Company . . . . . . . . . . . . . . . . . . . . . . . .. . 7,268 .. Mason's Challen�e Combination Russet Cleaner and Polish." for a compound for cleaning-and pOlishing russet leather, James S. Mason Com· pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,269 " P. K. Antiseptic Compound." for a medicine. J. P. PiqUEtt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7,207 . .  Paz De Ore," for cigus. American Lithographic Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,262 

PRINTS. 

" li�rom Rean to Cup," for cocoa and cbocolate, Huy-ler's . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192 

A priutpd l·.ollY of the specification and drawing 01 any patent in the foregoinjl list. or any patent in print issued SInce 18ft). will be furnished from thls Office for 10 cents. In ordering please state the name and number of the patent desired. and remit to Munn & Co . . 361 Broadway, New York. Special rates will be given where a large number of copies arp. desired at one time. 
Canndian parents may now be obtamed by the in� ventors for any of tbe Inventions named In the fore. gOing list. provided they are simple. at a cost of � each. if complicated the coot will be a little more. For full Instructions address Munn & Co .• 361 Broadway, New York. Otber foreign patents maT a1110 be obtained. 

MORAN FLEXIBLE JOINT 
for �teunh Air 0 1"  IJiquids. Made in all sizes to stand any desired pressure. Sendfor red'Uced price list. 

Moran Flexible Steam Joint Co., Inc'd 147 'I'bird l:ltreet. LOUISVILLE. Ky. 

fitcbburg • 

Railroad 
HOOSAC TUNNEL ROUTE 

between 
New England and the West. 

J. R. W AT�ON, 
General Passenger Agent, 

BostOD9 Mass, 

Premiums 
Awarded to the PRAIRIE STATE INCUBATOR. Guaranteed to operate in any climate. Send for catalogne. 

PRilRlE STA.TE INCU8.1'fOR co. lIomer tlt" P .. 

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

Anyone sending a sketch and de�cription mny Quickly ascertain OUI' opinion free whether an i!lVention IS probably patentable. Communicahons strictly confidential. Handbook on Patents sent free. Oldest agency for securing patents. Patents taken through M unn & Co. receive 
8pecia� notice, without charge. in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. I.anrest cir· culatlOn of any scientific journal. Terms, $3 a year : four montbs, $1. Sold by all newsdealers. 
MUNN & CO.36 1 BrOadway, N ew York 

Brancb Office. b'25 F St .. Washington, D. C. 

NOV ELTIES & PATENTED ARTICLES 
Manufactured by Cont.rnct. PunchIng Dl , POOI.aI .Ma
CbIDQry. l!l. Koolgslow&Bro., l81 Seneca t .• Clevoland,O. 

MODELS & E X P E R I M E N T A L  W O R K .  Inventions developed. Special Machinery. 
E. V. Baillard, 106 Liberty St •• New York. 

�� 
T Y PE..WHIi.EL •• MODf:LII L(XPERIMENTALWOfU(.� T • 
NOVEl:TlES & ETC. NEwtO 5TE"CIL WORIliS 100 "AUAU 5 .  N.T .. 

FOR STEREOPTICONS AND SLIDES 
Moving Picture Machines and Films, write William8, Brown & Ea1'1e, 920 Chestnut St., Pbiladelphia, Pa. 

Exper imental & Model Work 
0 .... &: advice fr ... Wm. Gardam &Son.45-51 Rose St.,N.Y. 

I nvent i o n s  P ract ical ly  D e v e l o p e d .  
�.�

n
':O��"c�iWI��:re 

Pr::��rn� ���, ��o���t�S,�iN�': 
I B R I N D I N G  M I L LS t�Ra:d�� C�t��P�n�: 
versal Eccentric Mill. Address J. �. & G. F. SIMP. 
80 , 2R ltodJley !;neet, Brooklyu, '. Y. 

U N ITED  STATES P ATENT g� �c.l�� ty a!:'pliance for higb speed steam engines. Establisbed 
�'il ���ae�gi!�_ °w�hiI?,��in:::�'77fa��� ¥lr��d to 

For Sale or Rent.  ���or;n':it� ,¥J'U�ed�ye�! side track C. M & St. P. R'y. Water-power. Opportunity for machinist also. Inquire of GEO. M. PIERCE, Broadhead. Wis. 

GAS ��I) GASOLINE ENGINES 
WAT E. R  M O T O R.� 

BA�KU� WATER MOT R c o.  NE.WARK N J U 5 A 

UBMARlNE TELEGRAPH.-A POP-
ular I\r1JQJe upOn CIlble telegraphing. ...'NTIYIO AM· 
ERIOAN I;rPPLI!MENT 1 I a,l .  Price 10 celltS. .'or _ale by Monn &; Co. and all newsdeal"rs. 

PltR�� VAP�R tAUN�H�� 
Stock 8izes IHo 22 foot. 

Safe, Reliable and fully guaranteed. 
Prices $ 1 60 and up. Send for Catalogue, PIERCE ENGINE CO .. 1 7  N .  1 7th Street, Racine, Wis, 

VOLN E Y  W. MASON & C O . ,  

Friction Pul leys, C lutches & Eleva tors 
P R O V I D E N C E  R. I .  

Preserve Your Papers 
By taking a little trouble. when a paperflrstcomesto 

band. it may be kept in a way to form a permanent and 
most valuable addition to tbe reading tnatter with 
which all families and individuals sbould be supplied. 
We furnish a neat and attractive cloth board binder, 
which will be sent by mail • .  prepaid, for $1.iiO. It has 
good strong covers. on which the name 

'dentine �Ilttrtcnu 
- OR -

'tlentitle �tntt't(lm §U1Jl,lemtnt 
is stamped i n gold, and means by which the numbers 
may be securely beld as in a bound book. One bInder 
may thus be made serviceable for several year�, and 
when the successive volumes, as they are completed, 
are bound in permanent form, the subscriber ultimately 
finds himself, for a moderate cost. in possession of a 
most valuable addition to any librarY1 embracing a 
wide variety of sC'ientiflc and general information. and 
timely and original illustrations. 

Save Your Papers ! 

I' A I,lll Elt Stationary and Marine Gasoline En-
����o��d������,es'l!�g� ing EJ1�ine�. 

Ci>" Send for catalog. 
PALllIER BROi"., lllIANL'S, CONN. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small electric motor devised and constructed witb a view to as:olist-
�t{ha:a��enUt�!�::naa��r:e�oJg:i:�jCf�o:\f���t��:.i!�� which would hav,-?, sufficient power to operate a foot 
���hWft�n:i1, l�:���t�e r�����ii����� 0SVc�l�����,�a�;;�:: ICAN SUPPLEMENT. No. U4 . ,  Plice 10 cents. To be bad at this office and from all newsdpalers. 

S
3 0 S Sendus youracl_ 

a ay ure andwewlllsbowyo. 
how to make '3 ada" absolutely sure; we 

furnish the work and teach you free; you work ill 
the locality where you live. Send us your address and we will 
explain the business fully; remember we guarantee a clear pro
fit of $3 for every day's work, absolutely sure, write at once . 
!tOUL lIIANUFACTURINO CO •• 801 ' 1 _ IlE'rROIT. MICH. 

YOU CAN M�KE. S I OO.A W E E. I\  I 
OWN YOUR OWN 5HOW, c6MPLtTt OUTrIT-$ IOO . L IFE: MOTION FILMS & MACHIN£. 5 GRE.AT PASSION PLAY '" � OO OT H E R  S U B J E  CT 5 1 � '- V !:l T R  CI"'"TA I.- O C.  ..... e:. :::. ,.... R � E.. .51 LUBIN, LARGCSr MFR PHILADELPHIA P A 

\f� Acetylene Burners . 
Samples, J4 to 1 foot. 2.!ic. eacb. 

A new burnerforSTEREOPTICONS. Highest C. P. possihle. 
State Line Talc Co ., Chattanooga. Tenn. 

P L AY S Recitations. dialo/itues. and other en- . tertainment books. Catalmzue fl'ee. F S I Steam EngIne built by the Watts 
DRAMATIC PUB. CO., CHICAGO. or a e Campbell Company, of Newark. 

N . .T. En�ine con�ists of two horiTIIO lTHIIT-READINt-;, Vital Ma/itueticPower and zontal condensing Corliss engl11e� Hypnotism.-For lrivate circulation only, by Prof. roupled toone shaft, with vertical nir pump driven from 
���a�f ���e�it�c O�r%�:3��JOlJ��se�;�r�ifh:��r��: I i:lP��6�el 1.�e2fftl�n3i�1�sb;r11f\]�.I·f�g��' �ci�B ��r:�i Price only '1.00. loo..page book on Personal Mag_netism ' is about 225,000 Ibs. Can be seen in operation now ; 10c.; one on Hypnotism lOc. CatalogueF'ree. OCCVL'I' r,rObabl[ ready for delivery in Februa�, 1900. AP,ty PUB. CO., Dept. S. A. 10, Boyce Building, Cbicago . •  () Tbe 'lark. Thread Co .. P. O. Box 1M, ewark, N. . 

H I G H  G R A D E  

Buffing and Pol ishing Wheels 
for manufacturers o f  Hardware, Bicycles, Bras • •  Stoves, 
Silverware. Jeweler. and Plating Trades and others, 

DIVINE BROS. 00., 92 Oneida St., Utica, N. Y .  
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