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RECENTLY PATENTED INVENTIONS, 

EO:l:lneerlng. 

GAS OR OIL ENGINE -Frank S. Mead, 
Montreal, Canada. This engine bas an air compression 
chamber and a connection from the working cylinder 
thereto, there being an independent connection from the 
working cylinder to the oil supply tank and a third 
connection from the compreB8ion chamber to the oil 
supply tank, the explosive mixture being properly pre
pared aud delivered to the working cylinder in such 
condition and manner as to secure the best results both 
liS to the efficiency and economy of the engine. 

FUEL LOADER FOR ENGINE TENDERS. 
-.Joljn K. McKinnon, White Oak, Ga. Tl:.Is apparatus 
oomprises a platform which supports a vertical rotary 
shaft carrying radial arms to the ends of which are se
cured a longitudinally curved b'lnd, hangers depending 
from the arms and a carrier ooing pivotally connected 
between each pair of haugers, there being means for au· 
tomallcally locking the hangers and the carrier. The wood 
or other fuel is placed in the carriers before the arrival of 
a train, and when the tender is III front of the platform 
the shaft il> rotated to bring the fuel carriers over the 
tender, the carriers being then discharged by pulling on 
a cord or wire. The improvement may also be employed 
In wood or coal yards, or for loading boats, etc. 

ROCK DRILL.-Warren Wood. Patel" 
son, N. J. An improved heac! for rock drills is provided 
by this invention, according to whicb the steam packing 
is placed at the base of the head or close to in. connec· 
tion ,,1th the steam cylinder, that any iateral pressure on 
the drill rod or piston rod wIll have no perceptible effect 
on the packing, preventing the escape of any portion of 
the motive ageut and prolonging the usefulness of the 
drill head. When the dtill i. placed at an acute angle it 
is frequently the case that a new stuffing box or gland 
will have to be often supplied -a difficulty which this 
invention Is designed to overCome. 

IUecltaulcal. 

BEARING BLOCK FOR SCREW SHAFTS. 
-Richard M. Melhllish, London, England. In bearings 
for feed. BCrew shafts for sewing machines, line engrav· 
mg machines, etc., this inventor has devised an improve. 
mont designed to prevent shaking or jarring of the feed 
screw, to enable slack to be taken up, and to insure such 
motion of the feed screw shaft as wlll prevent liability of 
its overunnlng ite actuating gear by its acquired momen· 
tum. In combination WIth the screw shaft is a nut com· 
prlsing a metal portion and a yielding portion, capable 
of being softened by a liquid without destroying ite 
integrity, the two portions being held longitudinally to· 
gether, and a clami' plate engaging the outer side of the 
yielding portion. The feed nut is of peculiar construc. 
tlon and is formed one·half of me1al and the other half 
of gutta percha, leather, wood, hom, etc. 

MACHINERY FOR MAKING SLABS OF 
PLASTER, CEMENT, ETC.-Richard W. Hitchins, London, 
England. Tbis machine comprises a supporting table, 
pairs of pressing rollers and endless bands between which 
the plastic material passes, a hopper in which rotary 
arms stir the material and feed it to the bands, and a 
rotary cutter for cutting the material into lengths. The 
machine Is designed to produce slabs of plaster, cement 
or composition for making ceilings or facing walls, a 
strengthening web or fabric being attached upon either 
or both of the surfaces of the layer, which is cut into 
lengths as fast as produced. 

W IRE .BELT LACING.-John Gregory. 
Newark, N. J. This invention provides a metal lacing 
consisting of a wire passed through the belt at the end, 
and carried beyond the end to form a series of aligned 
eye., the arrangement of the strands being similar to the 
thread of a screw, while a binding of corresponding form 
is secured to the belt and carried between the members 
of the wire lacing and over to an engagement with tbe 
ends of the belt. The improvement is especially adaptsd 
for use with woven belts, the lacing not drawing from 
one weft of the belt, but ite strain being distributed over 
a larger area of the belt than ordinarily, effectually pre· 
venting unraveling of the ends of the belt. 

Agrlcultu ral. 

PLow.-Antoine Cayatte, Baudonvil
liers, France. This invention relates to wheelless plOWs, 
called Belgian plows, the improvement enabling II sin· 
gle person to hold several plows at the same time. A 
pivot pin is monnted to swing on the stanchion and con· 
nected with the plow beam. a screw being universally 
mounted on the stanchion and a block adjustable lon
gitudinally on the screw and transversely on the plow 
beam. 

Miscellaneous. 

BICYCLE HANDI'E.·-Peter C. P<'ter�on, 
AlexanderValley, Cal. This inventor has devlsed a han· 
dIe which may be readily removed from the handle bar, 
or which may be automatically locked to the bar III such 
manner as to render the parts virtually integral. Near 
the end of the tubular handle bar is a partly returued 
slot, and the hollow handle has an inward hearing sur
face and carries a straight spring, while a rod projecting 
into the handle proper is capable of entering the slot In 
the handle bar, the spring having Its ends bearing against 
the handle bar to hold the rod in the ,lot, and being 
flexed around the bearing surface as the rod Is placed 
and displaced in the slot. 

root pits, snoS, ere., according to this Invention, a frame 
Ie provided to rest on the ground at the upper end of the 
pit, a windlass carrying a ratchet wheel rotating in the 
frame, while three ropes extsnd from the windlass to 
connections with a platform ou wbi�h a gage frame is 
removably mounted. The device may be raised and low
ered in a pit to form a gage around which a wall may be 
built, the platform supporting the workmen and tbe loose 
material. 

BARREL FILLING A P PA R A T US. -
Joseph E. J. Goodlett, No. 181 Tennessee Street, Mem· 
phis, Tenn. In 1l.lIers for liquid receptacles having a 
"alve attachment to automatically cut off the !low when 
a receptacle Is 1l.lIed to the required limit, this inventor 
has devised an improvement comprising a tube, goose· 
neck, valve 1l.oat. 1l.oat rod, pivoted trigger and valve 
lever, in combination with a compound 1l.oat lever 
formed of two parts pivoted together and pivoted sep· 
parately at fixed points, one part being connected with 
the 1l.oat rod and the other having a shoulder that en· 
gages the trigger. When this apparatus Is used in a har· 
reI a vacant space may be left over the liquid as desired 

GAS MANUFACTURING.-Augustus S. 
Cooper, Santa Barbara, Cal. This inventor has devised 
an apparatus for manufactnring illuminating and other 
gas from crude petroleum, in which the gas is ftxed In a 
short time and the tar and other Iiqnid hydrocarbons are 
readily separated and discharged by themselves. The 
apparatus comprises a casing connectsd with a hydro.. 
carbon vapor snpply and III which concentric wire cages 
are mounted to revolve in opposite directions. the wires 
being electrically heatsd to rapidly decompose th� 
vapors. The cages are to be revolved at a very great 
speed, and It is designed that the operation of dec(>m· 
posing the vapors will bc effected in l\ small fraction of 
a second. 

IMPROVED IRONING TABLE.-Howard 
Rupert, Carlisle, Cumberland C;ounty, Pa., P. O. box 324. 
This invention provides a simple, iilexpenslve and 
durable ironing table, wbich may � conveniently 
folded and stored in small space, and whiCh, when 
set np for use, has a convenient support for holding 
tIle articles ironed The board has a tapering end, 
which rests on a trestle, and at its other end Is .a 
hinged leg, whose inclination may be varied to raise or 
lower this end of the table. A wire frame covered by 
canvas is removably held low down Inside the table legs 
to form a support for the clothes, and on the top of the 
ironing board, at one end, Is held a curved sleeve board, 
which may be reversed to bring eltber edge on top, to 
facilitate the proper ironing of sleeves or other gar
mente. 

HARNESS ATTACHMENT. - Joseph M. 
Tilman, Evansville, Ind. This attachment enables the 
driver to check up or loosen the check rein wlthont 
leaving the vehicle. !t conslsts of a ftxture secured to 
the saddle, and having an opening In which is a spring 
and a plunger, the latter being adaptsd for attachment 
to the check rein. The driver, in adjnsting the check 
rein as desired, nses a rod which is adaptsd to be hooked 
Into a handle ring of the attachment. The device may 
be applied to any form of harness. 

WAGON END GATE.-Charles Schalles, 
Cortez, Col. According to this Invention bearing plates 
embrace the ends and top of the sideboards, links being 
connected with the plates and brackets projected from 
them, while the end board has a rocking lock bar jour. 
naled In the brackets, the lock bar terminating at Its 
ends in Clank arms arranged to receive the links. The 
end plate may be quickly put In place or removed from 
the wagon body, and when the end gate is locked In 
position its bottom and ends 1l.t snugly to the bottom 
and sides of the wagon body. 

SEWING. MACHINE QUILTER.-George 
A. 'l'ressler, Americus, Kansas. To enable an ordinary 
sewing machine to be used for quilting, this invention 
provides an attachment In whic" a carriage movable on 
guide tracks carries feed rollers and a take np roller, 
gearing connecting an endless belt with tbe sewing mao 
cbine, while a clutch mechanism carried by the carriage 
engages the belt. When started, the carriage with the 
quilt are automatically carried forward to the comple. 
tion of one row of stitches, after which the carriage is 
moved back to its starting point, and the sewing mao 
chine may be moved in or out before starting on another 
row of stitching. 

RUG .I!'A8TENER. - Isabel N .  Veal,. 
Howard, Col. For removably securing a MIg to a carpet, 
so that the edges of the rug will not be l iable to be 
turned up, this inventor employs a fastener consisting of 
a staple or double polntsd pin, in which the loop. or 
portion joining the two shanks is bent forward over the 
sbanks, in connection with a rug engaging device con· 
sis�lng of a separable hook: having two bends, one of 
which engages the loop of the staple while the other has 
sbarpened points to engage the rug. 

PICTURE EXHIBITOR. - Georg-e W. 
Brown, Colorado Springs, Col. This is a device for nse 
in connection with a phonograph in such way that the 
parts whereon the pictures are mounted may be moved 
to cause the pictures to pass successively across a Bight 
opening by the movement of the motor of the phono. 
graph. The invention comprises a casing to be used in 
connection with a phonograph, movable picture carrying 
parts being arranged in the casing and carrying pIctures, 
while there are means for illuminating the pictures and 
gearing for driving'either of the parts from the motor, 
whereby either of the parte may be driven while the 
other is held stutionary. 

PORTABLE FIRE ESCAPE.-Spencer F. 
Brown, Lake Linden, Mich. 'l'his1l.re escape ()omprlses 
a truck oil which Is mounted a ladder adapted to be 
swung into vertical and horizontal positions, arms ha ... • 

Ing pivotal connection with the ladder and slotted' 
brace arms having pivotal connection with its npper Wr· 
tlon, while a rod connects the 1l.rst arms and passes 
through the slots in the brace arms. The truck carries 
a series of ladders which may be quickly elevatsd or 
placed in desired position on arriving at the scene of a 
1l.re. or compactly folded to take up but little space. 

NAME PLATE FOR UMBRELLA CLOS' 

TIRE REPAIRING TOOL. - Frank H. 
11,yel', Denver, Col. Tbis invention provides a small, 
partially compressible reservoir, adapted to contain a 
liquid cement, the latter being forced out by pressure 
through a straight tubular outlet, movable In which is a 
needle shank. The needle point is bulb·shaped, and 
when not In use Is inclosed by a cover. 'I'he point is 
forced through a puncture to the Interior of the tIre, and 
then the liquid cement Is forced in around the needle 
shank, to spread aronnd the head of the needle In ring 
form, a certain amount of the cementing material being 
drawn into the puncture as the tool is withdrawn. ING BANDB.-John HlIsselbring, Brooklyn, N. Y. This 

WALLING EXCAV ATIOSS -William C. device consists of a bottom plate secured to the socket 
Thomas, Fountain, Kansas. For walling wells, cisterns, member of an ordinary glove fastener, and III a conv!'x 

name pl'\te secured to the bottom plate and inclosing the 
socket of the fastener. It Ie designed for the embellish· 
ment of the closing band of the umbrella, improving Its 
appearance, and at the same time forming an identity. 
ing mark for the owner. 

COMB BACK.-John Walton, Philadel· 
phla, Pa. This invention provides a metal comb back 
for a comb to be anchored to a cord or chain and BUS
pended in toilet rooms or public dll)Sslng rooms. It Is 
made of a single piece of tubular metal having in ita 
upper edge two parallel and longitudinsl Slits, with the 
metal between rrused above the level of the rest of the 
back to form an anchorage loop. 

SAFETY POCKET.-Edwllrd H. Bur· 
ger, Duluth, Minn. Against the inner side of a vP.si 
pocket, according to this invention, is secured a. faca 
plate, and in the front wall of the pocket is �ecured 
a frame plate with a rubber binding piece from 
whiCh project 1l.exible teeth. The deVICe is designed to 
securely hold in place pencils, penholdeni and other 
articles, no matter what position the wearer may take, 
the device holding a partly used pencil "ithin conveni· 
ent reach, instead of its being at the bottom of the 
pocket. 

De81g1l8. 

TROUSERS HANGER. -Ward Evans, 
Washington, D. C. This article is made of a single 
piece of bent wire, and has hooklike or loop portions 
extending laterally at right angles from a shank portion 
which terminates in a coil. 

The cha1'fle !orinser«on _ this head UJ One Dollar a 
line Jor tlUh insertion; about eight wOTds to a line. 
.AdvenUJement.. must be r""eived at publication ojJiie 
as earlll as Thursdall mornin;J to appear in tli6 joUow-
1In{I week's issue. 

Marine Iron Works. ChIcago. Catalogue free. 
H U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co, Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe CO.,Chagrin �'aIlB,O. 
For bridge erecting engines. J. So Mundy, Newark, N. J. 
F.olding Umbrellas. Write Grove & Stover, I,uray, Va. 
For Sale.-Foreign Patents, Anderson Typewriter. See 

pa'le 325. 
Tn us for your wlre or sheet metal specialties. The 

-Enterprise Manufacturing Co., Akron. Ohio. 
Improved Bicycle MachInery of every description. 

'fbe Garvin Machine Co., Spring and Varick Sts" N. Y. 
Concrete Houses - cheaper than brick. superior to 

stone. H Ransome,'1 757 Monadnock Block. Chicago. 
Order brass letters for sweating on metal patterns of 

H. W. Knight & Son, Seneca Falls, N. Y. Drawer 1115. 
Machinery manufacturers, attention! Concrete and 

mortar mixing mills. Exclusive rights for sale. "Ran· 
some," 757 Monadnock Block. Chicago. 

The celebrated" Horusby·Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elee· 
tricity is H Experimental Science." by Geo. M. Hopkins. 

L A D  Y , S BEL T. - Lo u i s Sand ers, By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 
Brooklyn, N. Y. In this belt the upper and lower lines The Norwich Line. Direct route New York to Wor· 
are Inclined downward from the sld .. s to the front an:! cester, Nashua, Portland, and points north and east. 
rear, the lines meeting at an obtuse angle and forming a 
point at the front and at the rear. There is also a 
bnckle at each side, near the front of the belt. 

BELT BUCKLE.-John M�hle, Jr., Jer· 
sey City, N. J. The rear ends of the side members of 
this buckle are bent downwllrd, forming ears in which 
is supported the bar carrying the tongue, and the outer 
edge of the buckle Is formed with a head like design. 

BOTTLE.-William H. Cropper, Wells
burg, West Va. This deaign is intended to afford a 
combination of curved surfaces which will give a bean· 
tiful effect, and also provide a bottle of such shape tbat 
It will be less liable to breakage. 

DRIP Cup.-Aaron N. Dukes, Peru, 
Ind. This cup has an approximately oval-ehaped body, 
from opposite sides of which are upwardly projecting 
arms on the ends of which are lugs. 

HOOD FOR STEREOSCOPES. - Herbert 
S. Walbridge, North Bennington, Vt. This hood is 
elliptical hi form, and has at its front a lens frame, the 
lines of the edge of the hood being In curves. At the 
bottom of the hood Is a brldl:e piece of Invertsd V shape, 
presenting a division wall between the lenses. 

NOTE.-Copies of any of the above patents will be 
fnrnished by Munn & Co. for 10 cents each. Ple9se 
send name of the patentee, title of invention, and date 
of this paper. 

• 

ItS 
HINTS TO CORRESPONDENTS. 

NalDcs and Address must accompanv all letters 
or no attention will be paid thereto. TIlls Is for om 
Information and not for publication. 

References to former articles or answers should g;..., date of paper and page or number of question. 
Inquiries not answered ill reasonable time should 

be repeated: correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or In this department. each mum take his tum. 

Buyers wishing to purchase any article not advertised In our colnmns will be furnIShed with addll)Seee 01 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
pet80nal rather than general interest cannot be 
expected without remuneration. 

Scientific American SupplelDents referred 
to may be had at the office. PrIce 10 cente each. 

Books referred to promptly supplied on receipt 01 
price. 

Minerals sent for eJtamination should be dJstinctly 
marked or labeled. 

(7161) F. C. S. Reks: Will you kindly 
let  me know what are . the principal mixtures of washing 
componnd�? A. '1. The so-called English washing crys· 
taIls an impure, half efilorescent crystallized soda, con· 
talning a large proportion of snlphate of soda and com· 
mon salt. 2. Under the name of washing crystals simply 
a 1l.ltercd solutioll of borax and soda has been introduced. 
S. The English patent cleansing .".ystal washing powder 
Is a half efflorescent soda, contaming about 25 per cent of 
Glauber's salte. 4. The washing and cleansing crystal. 
are pure crystallized soda, with 1 to 2 per cent borax. 5. 
Krimmelbein's wool washing composition is a mixture 
of 35 parts of dried soda, 10 parte of soap powder, and 10 
parte of sal ammoniac. 6. Ward's wool washer is a 
mixture of 90 parts of effloresced soda crystals with 10 
parte of soap powder. 7. The universal. washing powder 
(Henkel's) Is a water glass containing soda, with a small 
percentage of tallow soap llnd starch powder. 8. Hud· 
son's soap extract is a mixture of crystallized soda 
and soda soap, containing water (soap 14'3, anhydrous 
soda 30, and water 55). 9. A washing powder for the 

1l.nest white linen is a powdery mixture of 90 parts of 
effloresced soda w1t.h 10 parte of hyposulphite of soda 
and 2 parte of borax. 

(7162) J. B. B. asks: I haye an eight 
light 16 candle power 110 volt dyn3m(� but by using 52 
volt 16 Cllndle power lamps I can light 16. If it will 
light sixteen 52 volt lampe, will it light the same number 
of 110 volt lamps? Of course. I run the 52 yo1t lamps 
in multiples of two. Kindly �lve me Information 011 this 
point. A. Yon are undoub12( J running yonr dynamo 
rather too hat<! with the 52 volt amps ot else Its rating is 
on a very c01Jl!ervative basis. You cannot, we think. sub· 
stitute one 110 volt'lamp for two 52 volt lamps, on accounl 
of the extra ab; volta. 

Leaves Pier 40, North River, 5:30 p. m. Week days o"ly. 
Invest Some Monell Very PrOfitably. 

Nothing better as a speculation or investment than 
shares in Copper King of Arizona. Treasurer 00 Nassau 
St .• New York. Write for particulars. Best references. 

lir Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co .• 361 Broadway. 
New York. }�ree 011 application. 

NEW BOOKS, ETC. 
MANUAL OF ASSAYING. By WaltE'r Lee 

Brown . Sixth e dition. Chicago: 
E. H. Sarge nt & Company. Pp. 533. 
Price $2.50. 

This book treate of the assaying only of gold, silver, 
lead, and copper, but in these specialties it has long been 
considered a standard authority. Its methods are exact. 
Its descriptions full and accompanied by ample lIlu8· 
tration. The book Is well fitted for the education of a 
beginner in assaying, and is yet an up·to-date volume 
for the practical as8ayer. 
COLLIERY SURVEYING. By T. A. 

O'Donahue, M.E. New 'York and 
London: Macmillan & ComJlany. 
Pp. 163. Price 80 cents. 

A firet class certificated colliery manager presents in 
this little volume a condensed text book for the use of 
students and of those who desire to become colliery mana· 
gers. A diligent study of the book 18 designed to enable 
one to pass examination as a colliery surveyor, and ques· 
tions for such examinations are appended 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 
MAY II, 1891, 

AND E A C H  B E A R I N G  THAT DATE. 

lSee note at end of list about copies of these patents.] 

Acid apparatus for concentratinJ;! sulfuric. T. G. 
Webb .................... .......................... 582,329 

Agricultural implement, electrically propelled, 
Air �r��!iW.1fi: Gunckei:::: ::::: :::::::: :::::: ::::: 

582,237 
Album and album support, G. Schwab ............ . 
Amalgamator, Baudendistle & Dingley............ 596 
Antifriction curve plate, A. D. Witherell.......... b94 
f�����u¥E�r�y�::-�n�ie�i:c �:�hines: E:' P: �ta� 

Clark............................................... 269 
Automatic switch, J. A. & W. H. Mounce.......... 538 
Awning, window, C. Grath ........................ .. 
Axle box, car. Lawrence & Tarter . . . . . . . . . • . . . . . . . .  �. 
Bal':. See Coal or other bag. 
�:��nfnf��s.sk�·8���l!heeie�s:·.:·.:·.·.·.:::::::::::::: �:� 
Barrel, C. Wittkowsky ............................... 582,250 
Barrel washer, F. E. Anderson ...................... 582,16:1 
Barrel washer. Buhrman & Meiser .................. 582.263 
Barrels, manufacture of, E, Redman ............... 582,228 
Basket for bicycles. folding, S. J. Reynolds ........ 582,229 
Bearing and journal box, roller, W. E. Paige ....... 582,310 
Bearing, ball, W. Diebel.. ................. .. 582,183, 582,1&1 
Bearing for bicycle wheels roller, A. C. Brownell. 582,260 
Bearing, roller, W. I. Dismukes .................... 582,521 
::ft�i::flri°,;�'ifp��'lbO\i��lloiie:::::::::::::::::: �:m 
BicYcle"J. A.Anderson ...... ........................ 582.595 
Bicycle, M. Quinn ..................................... 582,315 
Bicycle attachment, A. Zintgra1f .................... 582,334 
Bicycle brake,.J. H. Bullard ......................... 582,600 
Bicycle controller, W. D. Gold ...................... 582,279 
�l���l� h��dV:��'iI��nf X. 'W alj��t

.:.
: ':::::::::.:: �:� 

Bicycle luggage carrier, L. Buckley ................. 582,173 
Bicycle pedal, J. H. KirBhaw . .... ...... .... . .. .... .. 5S'l,292 Bicycle propelling m echanism, J. Deneal. ... ... .. . f>M2,346 
Bicycle saddle, G. J. Bernasco ....................... 582,255 
�l���l�:gct.J�� rl&g�1.0:8��.

l
y.:.: ::: '. '.:'.: '.::'.'::.:: �:m 

Bit. See Bridle bit. 
Bit stock, So B. Davis ................................. 582,413 
Blast pipe furnace, center, C. Johnson ............. 582,500 
Blower, steam, H. E. Parson ........................ 582,483 
Boiler. See Steam boiler. Water tube boiler. 
Boiler, C. R. Moore ................................... 58'2.216 
�gg�j� ��h�e ��11��g::i'�chiue; '13: M': c·uii";::::: .. ::: �:m 
Bottle, A. Fishmann .................................. 582,348 Bottle, F. A. Lenox ................................... 582,212 
Bottle, E. G. Tebbutt ................................. 582,380 
Bottle, mucilage, I. lL Bricker ..................... 582,576 
Bottle stopper, F. l3. Perrin .......................... 58'2,433 
Bottle stopper, S. Twitchell ......................... 582,446 
Bottle washer, E. Kersten .......................... , 582,505 
Bottles, device for preventing refilling of, So A .  

Saeger ........... ................................... 582,235 

��i�linle:�:t't�ugo�?u))li.¥�g:t�x�eller ........ 582,235 
Box fastener, J. Ehler ............................... 582,606 
Box making machine, J. Mohs ...................... 582,299 
TIraiding machine takeo1f, M. M. Nicholls .......... 582,304 
Brake. See Air brake. Bicycle brake. Car brake. 

Vehicle brake. 
Bread raiser, So R. Quin by ........................... 582,373 
Breech mechanism, gas vented, G. Gerdom ....... 582,469 
Bridle, E. Lane ........................................ 582,58H 
Bridle bit, G. W. J..e Compte ......................... 582,5.'1.1 
BroUer. E. R. Cahoone ............................... 5S2,lU 
Broom !lead, So H. Williams ......................... 582,249 
Brush, G. L. Eastman....... .. .... .. .... .... ... ...... 582,190 
Brush, M. Leiner ...................................... 582,478 

© 1897 SCIENTIFIC AMERICAN, INC. 
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Buck Page. e a('h  in�e l·tion .. - - - $1.00 a l i lle 

UI"" For some classes oj Advertisements, Special and 
Higher rates are required. 

1�be above are charges per agate line-about ei�bt 
words per line. This notice shows the width of the l ine. 
f��8��� �� ��

t
�a%�

e
ra����

a
::r: {fn

a
:, �;�e��=!: 

men� as the letter press. Advertisements must be 
�� 1� tg�p���

i
f��: f3y:,�:1� we::irs ��u ��U

r8day 

WO�tPou�P.!�!!�n���S 

time and wmev by using our 

FootandHandPowBIlDacninBIg 
BEND FOR CATALOG UES

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

SDECA FALLS MFG. COMPAn. 
695 Water St., Seneca Falls, N. Y. 

TRANSITS A N D  LEVELING INSTRUM ENTS. 

=lCA�ELD POC KET L E V E LS 

Sizes. 2!i sud a� inches. Prices, 40 and 50 cents. 
For Book on the Level. 

C. F. RICHA RDSON & �ON, 
I'. O .  Box 977, A T HOL, MASS., U .  S. A. 

J 'itutifir �Ultti,au� 333 
Burial casket, F. E. Snypp . . . . . . . .  , . , . . . . . . . . .  , . , , . . . 582,2;�n 
Burner. See Gas burner. Hydrocarbon burner . 

Railway weed burner. 
Button, E. KempshalJ . , . . . . . . . .  , . . . . . . . . . . . . .  , . . . .  , . .  flS'1,47;; 
Button cleaning shield, metal, 1'. H. Ambrose . . . .  58'2,512 
Camera, kinetographic, A. }�. Parnaland . . . . . . . . . . .  582,311 
Camphor, making artiOcial. O. Nagel. .  . . . . . . . . . . . . .  582.221 
Can. See Ice can. 
Can washing machine, F. A. Seufert. " , . ,

'
, . , " , .. , 582,509 
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Car brake, street. W. G. Price . . . . . . . . . . . . . .  582.�1l. 582.312 
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Car fender, C. H. Weeden . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582.582 
Car jack, L. Fritz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582.(68 
Car signal, J. �'. Bearinl{er. Jr . . . . . . . . . . . . . . . . . . . . .... 582,4gr 
Carbon, arc lam�. J. D. Smith . . . . . . . . . . . . . . . . . . . . . . .  582.378 
8����
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1 ��;e���b?! c�af:: Salenius. , . ,  . . . . . . . . 582,4.'{7 
Chamber vessel attachment, W. H. & G. M G. 

Weston. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,247 
Chemical apparatus. J. B. Hilliard . . . . . . . . . . . . . . . . . .  582,473 
Chest and stove, combined mes.s, J. A. H. Myers .. 582,363 
Christmas tree candle holder. H. Schlueter . . . . . ... 582.a75 
Churn, G. L. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,100 
Churn motor. A. J. Staggs . . . . . . . . . . . . . . . . . . . . . . . . . .. , 582.556 
Cigar lighter. 1. Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.il81 
8:�:�m�·,:;�t?e���
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Cithern. E. Glaesel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.100 
Clamp. See Canopy supporting clamp. 
Clocks, electrical striking and alarm attachment 

for. B. De W,tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  582.27:l 
Clothes lifter. C. E. Doolittle . . . . . . . . . . . . . . . . . . . . . . . .  582,275 
Coal or other bag. H. H. Hoose . . . . . . . . . . . . . . . . . . . . .. 582.588 
Coat adjuster. W. L. Spoon . . . . . . . . . . . . . . . . . . . . . . . . . .  582.490 
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Coke furnace, H. Stinnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51;2,491 
Concentratin� table for treating auriferous mate-
co;�:�t:��'bc� J:WbIi�:y·.· .

. :: ... . : : .. : .. .. .. : .. .. .. ':. : '.: �&� 
Convertible chair. L. A. Chichester . . . . . . . . . . . . . . . .  ,';82.ti03 
Conveyer, C. W. Ziegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58"�.571 
Copying machine, J. Frydmane . . . . . . . . . . . . . . . . . . . . .  582,501 
�troi����u�a�ic����atlls 'for' handiing 'see'<i: .582,.'1:{5 

s. D. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.542 
Couplinll. See Car coupling. Pipe coupling. Thill 
Cri£.

o
U:8�

i
U?: J��i��������· . . . . . . . . . . . . . . . . . . . . . . . . .  582,215 

Cultivator. T. M. Moore . . . . . . . . . . . . . . . . . . . . . .  582,300. &l2.W1 
Cultivator. L. P. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . .  582.407 
Curler. hair. J,. C. Wel{efarth . . . . . . . . . . . . . . . . . . . . . . . . 582,563'· 
Cutter. See Feed cutter. Paper cutter. Vegeta-

ble cutter. 
Dam. foldin� movable. Johnson & Powell . . . . . . . . .  582,291 
Dental matrIX, E. B. Lodge . . . . . . . . . . . . . . . . . . . . . . . ... 582.21a 
Denture�, treating artificial, E. J� Chaftin . . . . . . .  " . 582,342 
Desk, scl1ool. J. F. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582.465 
Detachable handle for co1l'ee pots, etc. , C. W. . 

Smith . . . .. . . . . . .. . .. .. . . . . . . .. . . .  . . . . . . . . . . . . . . . . . .  582.439 
Elf:�ror:.

e
�ui�:!� g���ii. M. Salsberg . . . . . . . . . .  f>fe •• �B1 

Discount wheel. Waddel & Canny . . . . . . . . . . . . . . . . . .  582.400 

MOSS B E RC ROLL E R  B E A R I N C S  
S - 40 t 80°1 of Friction in all Bearings aVlng 0 10 with heavy strain. Total 

IF' Send addres8 for Rook. absence of heating. 
M OSSBERG & GRANVILLE MFG.  CO.,  Providence, R . I . ,  U .  S .  A.  

ROLLING, STAMPING, PUNCHING, AND WIRE DRAWING MACHINERY 

Bi l l ings' PATENT HAND VISE t 
.
.
. .

.
. 

For JEWELERS, MACHINISTS, 
and TOOL MAKERS. 

, Price, without clamp, M each 
Price, Clamp, - _ _ ,2 u 

IT Send ffYr Circular H. V. 
THE BILLINGS & SPENCER C O  • •  

DrawerS, HARTFORD, CONN. 

On receipt of ten cents In stamps (practically 25% of re
tail price) we will send you one of our 

�- I NCH A U C E R  BITS 
� e 

A One cutting tool, perfect clearance, especially gOOd in hard wood and for end boring. 
IT Send for Circu l ars " S .4. ." (t'ree. 

T H E  FORD BIT CO. , HOLYOKE. MASS. 

PATENT 

POWER? POWER? POWER ! 
Fifty per cent. increase at no additional exppnse. 

VICTOR VAPOR ENGII': •• 
LOCAL AGENTS WANTED. 

Steam and Vapor Launches 
Row and Sail Boats. 

Send fo���t����d. Specify 

. .. ... 
. . THOS. KANE .t. ao. . .. ,. -" " 

64·66 Wabash av. , Chicago • .  

This b���:.ln�e
8���ih�r Horse 

\VEB�'l'Elt � actual horse power 
GAS ENGINE 

for � t .� O.  Jess ltl'l: discount for cash. 
�f

u
�� .. rn:�::;;"ay.anKte,::;O��J'1�¥8 o,u

IIiJ 
thererore we can make the88rice. Box-
�a��

r
f�Nr,:��tG:.";;,��!. D pounds. 

UI"" Writejor Special Catalogue. 
WE BSTE R M'F 'G CO . ,  

1<174 West 15th Street, CHICAGO. 

GAS ENG INE .  
Two cylinders in one casting. 

Occupies less s pace and weis-lis 
Jess for it 8 power than any engIne 
made. Can be used wherever pow
er is required. Either sta
tionaryor marine. No tire. 
No heRt. No smoke. Noli
censed engineer required. 

or Send jor catalogue. 
SI NTZ GAS E N G I N E  CO • •  

Gralld Rapids, 
lIIielo., U. S. A. 

II WOLVERINE " BAS AN O G ASO L I N E 
GITES ROCK & ORE BREIKER, Steam Ore Stamp, 
Mining Machinery, 

I ��tg�h����
i
�:m!ti����:t&

. 
Rosentreter':: . .. :: �:�� 

VENTILATING 
lfans are inval· 
uable for Res
taurants, H 0 -
tels, Meat Mar
kets, Saloons, 
Lunch Coun· 
ters, Groceries, 
Bakeries, Con· 
fectio neries, 
and in fact all 
pJacestroubled 
with heat or flies. The only 
perfect F a n  
made that can 
be driven at 
any speed with· 
out disturbing 
the belt. 

ENG INES,  =;rdATr.\��r:E� 
50 years experjence as builders. 

GATES IRON WORKS, 
Dept. C, 660 Elston Ave., Chicago. 

Bicycle  Spoke Threading M achines 
Will roll thread on wire 3-16 inch 
dVlmeter, one inch in length, and � incb standard thread � inch In 
length. Made in five sizes. Ca
pacity 45 spokes per minute. 

ar Send jor ci,·cuiar. 
BLAKE & JOHNSON , 

P. O. Box 7, Waterbury, 
Conn., U. !'i. A. 

LATH E S  
FOR 

CUNS MITHS, TOOL 
MAKERS, E X PERI
MENTAL AND REPAIR 
W O R K ,  ETC. 
Send jor IUus. Catalog. J��I���f!!l� W. F. & Jno.  Barnes Co. 

1999 Ruby Street, 
ROCKFORD, ILL. 

u. S· }lutomatit Tnjtttor 
For Marine, Stationary, Port

able and Traction Engines. 
It has six advantaJles that com

mend it above aU otber injectors 
for your use. We want to prove 
It to you. 

AMERICAN INJECTOR CO. 
331 Congress St . •  W., Detroit, Mich. 

Tools For All Trades 
You can't even think of a Tool tha.t 
isn't mentioned in our 1897 Tool Cat .. 
alogue. Every Metal Worker, every 
per�n interested in Machinery or 
�Jacbinery �upp1ies, needs it in his 
f&1�

s
inCb�8, 

c��a\�s 
a7�otE�e� 

'1'001 Encyclopedia. Mention this 
paper and inclose 35c., and we will 
mail you, postpaid, a copy of the 
book, with discount sheet. 

MONTGOMERY '" CO.  
MAKERS AND JOBBEItS IN 

F I N E  TOOLS, 
1 0 5  Fulton Street, N e w  York City. 

DORMAB'S 
VULCANIZERS 

are used all  over the world. 
Exclusive Manufacturers of Steam Ma.

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from ,10 to '1,000. A 11 Stamp and Stencil 
Tools and Supphes. Brass and Steel Dies 
for all purposes. S .. -a]s, EngraVIng and _., .... , ... _;...�,r 
Die Sinki

�
f
S�ln�s

ca������hed 1860. 

'J'UE J. F. "' . DORMAN CO. 
1 2 1  E. Fayette �t., Bnhilllore, Md., U .  S. A. 

NO. 1 .  ROLLING M I LL MACH I N E RY FOR SHEET METAL 
No. 2. TUBE AND WIRE MILL MACHINERY 
No. 3. SILVERWARE AND COINING MACH I N ERY 
No. 4. HARDWARE AND BRASS GOODS MACHINERY 
No. 5. BICYCLE MACHINERY 

ADDRESS 
THE WATERBURY FARREL FOUNDRY & MACH I N E  CO. 

WATERBU RY, CONN. 
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Dough, apparatus for converting grain into 
baker's, Des�o1I'e & A vedyk . . . . . . . . . . . . . . . . . . . . . . �2,2i2 

g�r!�
in

le�g��r�rter�' �:n:� �rier: .
. . . . . . . . .  " . . .  �.1F() 

Dust collecting and separat'ng machine, Shaw & 
Scott. . . . .  . . .. . .  .. . . .  . . . . . . .  .. . .. . . . .  . . . .  . . . .  . .  . .  . .. 582.318 

Easel. card. C. A. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,3:�1 
Electric circuit terminal, E. N.·Dlckerson . . . . . . . . . . 582,4b'2 
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Electric motor, J. A. Mosher . . . . . . . . . . . . . . . . .  " . . . . .  582,218 
Electric switch, W. J. Newton . . . . . . . . . . . . . . . . . . . . . . . 582,:Jm 
Electrical indlcating device, W. W. Dean . . . . . . . . . .  582,461 
Electrical intercommunication, system of, E. A. 
Ele�l:t�l

e
�icbine 'core: G: West:inghou:se: : : : �: : '.: �:�m 

Electrical machine core plates, fastening means 
for. E. E. Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.481 

�1�g���1�� f��ft�"g
d 
�'::,t'I�e� ·J."W�McCa;.roil·:: �:� 

Elevated carriers, catching or releasing device 
for. Norton & Parry . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  582.482 

��e;���r'�e 
R
�YUi'd ' pressiire"eo'g111e': ' oi1 oi:,ias 582,31

6 
engine. Pressure engine. Rotary engine. 
Traction engine. 

Engine, C. TuckOeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.244 
Engine exhaust mumer. M. O. & M. T. Reeves . . . .  582.465 
Engines, igniter for explosive, O. Mueller . . . . . . . . .  582,540 
Engines, Igniter for gas. J. W. Lambert . . . . . . . . . . . .  582,582 
Engines, mechanism for regulating operation of 

driving eccentrics of pumping or other, W. 
Hartmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582,� 

Eraser, combination, Green & Borges . . . . . . . . . . . . . .  582.419 
Exhibitor, picture, A. Becker . . . . . . . . . . . . . . . . . . . . . . .  582,5H7 
Eyeglass nose piece, H. Borsch . . . . . . . . . . . . . . . . . . . . .. 582,1bl1 
��:� �

t
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�Li; !a �?:e' :ior' forming " 'c',' i'J': 582,H59 

Grimes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.28.1 
Fan drivinp; mechanism, C. G. Stick . . . . . . . . . . . . . . . .  582,321 
E::�e �:�t:l:��'b't.!e�&��:���·.·.·.·.· .
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Fare registers, mechanism for operating, J. 11�. 

Ohmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582.,165 
Farm or stock yard gate. J .  W. Keller . . . . . . . . . . . .. .  582,427 
�'eed cutter, P. Rupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.487 
Feed water re�ulator, differential, R. Berg . . . . . . . .  5A2,498 
Feeder. poultry. E. R. young . . . . . . . . . . . . . . . . . . . . . ... 582.410 
Fence post. L. Streeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.558 
�:�a:�;V

i���fJ�o;e�e:' Parrish . . . . . . . . . . . . . . . .. .  582,3�0 
Fertilizer distributer. J. E. Be Ing . . . . . . . . . . . . . . . . . .  582,165 
Fertilizer distributer. W. I. Stevens . . . . . . . . . . . . . . . .  582,241 
�'Ilter. oil. A. H. �·ranke . . . . . . . . . . . . . . . . . . . . . .  582.400. 582.I{i7 
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582.442 
W. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582,518 

Fire escape, H. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  582,426 
Fire extinguisher, G. E. A. Knight . . . . . . . . . . . . . . . ... 582,351 
Fireproof construction, W. Orr . . . . . . . . . . . . . .  582,307, 5&2,303 
�'ireproof Door and ceiling, Balph & Wright. 

582.383 to 582.386 
Fireproof tloor and ceiling, E. R. Leonard . . . . . . . . .  582.428 
Fluid meter. rotary, Goodwin & Stein . . . . . . . . . . . . . .  582.280 
Fluid pressure engine, R. C. Berry . . . . . . . . . . • . . . . . . .  5b'2.251 
Foot power motor. V. C. Routzahn . . . . . . . . . . . . . . . ... 582.234 
-Furnace. See Blast pipe furnace. Coke furnace. 

Heating furnace. 
Furnace, Laughlin & Reuleaux. . . . . . .  . . . . . . . . • • . . .  582.411 
Fuse, shell. Lacavalerie & Whistler . . . . . . . . . . . . . . . .  582.291> 
Game apparatus. W. W. Cadle . . . . . . . . . . . . . . . . . . . . . .  582,264 
Game board. G. F. Hofmeister . . . . . . . . . . . . . . . . . . . . . .  58"Z.474 
Garbage hopper and sink trap, combined, J. Mann 582,214 
Garment hook. J. H. Swift . . . . . . . . . . . . . . . . . . . . . . . . . .  582.444 Gas and air mixtures in Bunsen burners, device 

for regulating, H. Axmann . . . . . . . . . . . . . . . . . . . . .  582,5';3 
Gas
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Gas burner and mantle, incandescent, W. H. Cot-
tin,:ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.459 

Gas burner, self-igniting, J. M. Canellopoulos . . . .. 582,267 
Gas, generating acetylene, C . .E. Rand . . . . . . . . .  _ . . . . [)9''!,548 
Gas p;enerating apparatus, acetylene, J. J. Patter-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,546 
g:: ���t��:d:������l���tic�

l
J
t
. ��nS't���l��:: �:m 

Gas producing and air heating apparatus, com-
bined. Hay & Archer . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 582,529 

Gas retort lid. T. B. Tinney . . . . . . . . . . . . . . . . . . . . . . . . . .  582.560 
Gate. See Farm or stock gate. 
Gearing, chain, T. Jennings . . . . . . . . . . . . . . . . . . . . . . . . .  5A2,2tl3 
Generator. See Steam generator. 
Governor for fl uid pressure engines, F. M. Rites .. 582,231 
Governing device for fiuid pressure motors, F. M. 

Rites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5B2,2:J3 
Grain binder. Crandall.& Birkett . . . . . . . . . . . . . . . . . .. .  582.500 
Grain door. A. J. GOld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :&,197 
Grain spout, adjustable .swiveled, C. E4 Bird . . . . . .  582,&''l8 
Grater. Schweikert & Ludwig . . . . . . . . . . . . . . . . . . . . . . .  582.550 
����!�tf��r����fI� �
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Harness. I. N. Darr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,181 
Harvester elevator and grain guide, Crandall & 

Birkett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582.49!1 
Heat of furnace products, apparatus for utilizing, A. M. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582,587 
Heating apparatus, air, R. S. Lawrence . . . . . . . . . . . .  b82,211 
Heating device, W. H. Bruce . . . . . . . . . . . . . . . . . . . . . . .  582,261 
Heating furnace, Laughlin & Reuleaux . . . . . . . . . . .. 582,476 
Heel attaching · machines, slugginp; head for, C. 

I ... Keene . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582.504-
Heel, boot or shoe, W. G. Anderson . . . . . . . . . . . . . . . .  582,336 
Heels to boots or shoes, machine for attaching, 

H. B. Ill.Imlham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.502 
Hens from set:ting, device for preventing, A. J. 

Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,. 582.320 
HOOk. See Garment hook. Snap hook. 
Hopper for introducing dry substances into casks, 

etc., Flower & Cousins . . . . . . . . . . . . . . . . . . . . . . . . . ... 582,415 
Hose bridge, F1annery & l<'romm . . . . . . . . . . . . . . . .... .  582.52' (ConUnued on page 334) 

Prices, from $6to$35. Send for circular, to 

BACKUS WATER MOTOR CO. , N EWARK, N. J 

THE SANDBLAST PROCESS.-BY J. J. 
Hoi! zapfl'el. A full description of thiti interesting pro
cess and of the apparatus employed ; with a discussion 
of its clt.pabilities mid present and future applications. 
'Vith 8 i l lulStrations. ( 'onttlined in SCIE:'\:TIFIC AMER
ICA N RUPPI,EMICNT, No. 1 01 O. Price 10 cents. fro be 
had ut this office and from all newsdealers. 

American Pressure & Vacuum Gauges 

O 
Manufacturers of Bourdon Stn

gle S
r.
ring and Lane''!. Improved 

. 

Doub e Spring GauJles; Pressure, 
Vacuum, Locomotive, t�ompound, 
Combination, HydrauliC, Ammo
nia, and Test Gauge", etc. 

rr Sendjor Catalogue A. 
• • AMERICAN STEAM GAUGE CO.,  

34, 3 6  & 38 Chardon St. ,  
BOSTON, MASS. 

St · STOR1G l B1TTlRY · St 
SEND $ 1  FOR SAMPLE CELL. 

THE WILLARD ELECTRIC  & BATTERY CO. 
C L E V E L A N D ,  OHIO. 

WEL� !DRILI:lNG MAC�.I.NElll !MANUI'ACTUAED !IV 
WIU.lAMS BROTHERS. 

ITHACA. N.V.: 
MOUNTED OR ON SILLS; FO.
DEEP 01' SHALLOW WELLS, WITH! 
5T(AM OR HORSE POWER 

SIND ,.OR CATA L O GU E _\lOCIIIEliS WIWAM& BIID5.JTHACAoN.j;J 

Maize-.-By J. 1\ rief;!ner. Full detai l8 of the process. 
Wi th .one i l l ll �tratlOn. Contained in SCIENTIFIC A!lIEH
[CAN�SUPPLF.l'IIENT. No. 1 01�. Price lO cen[s. 'l'o ue 
had at-thi� office and from all newsdealer�. 

" is tbe only ra
Gas En�dne on 
the lightest en
. Requires no 

--.:'':�.�D''s-uaf�����'i:'faJ.�
s
� 

RI NE MOTOR WORKS. 
1 2  Jlurnll 8treel, CRAND RAPIDS, MICH. 

HOISTIBG EBGIBES 
operatlnll on GASOLJ liE. 
DI,..TII .LA TEor I � RUDE 
01 I,. BotD Friction and 
��,,�? f��

i
��ii�

r
�� ���,� 

)·i es, Hocks. etc. Great 
Saving over steam. especi811y 
where wood, coal or water 
are scarce. Send for catalo�. 
Guaranteed fully. State size 
wanted. Address Weher 
�i�'!, C:�, 4&a�.

o�.n:;oJ"'e;'�rd, Kansas City, Mo. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm treating of open circuit batteries. historical dry 
butteries. modern dry batteries, Hellesen's battery. 
Bryan'S battery, J\oller's battery, and t�e elJ.ictency of 
dry cells. \\'ith a I l lustratIOns. Contamed III S�IEN
TIFIC AMEI<ICAN SUPPLEMENT, No. 1 0111 . PrICe 10 
cents. 'ro be had at this office and from all news
dealers. 

are 
lar 
In 

No. gaUlle 6 
CEOMETRIC DRILL CO" W ESTVILLE, CT. 

EUROPEAN AGENTS : 1 WHi�'E����B2'!E���: �:=: ::�it 
ON L Y  A L L  
W R O U C H T  ST E E L  Btlt . PUlity The Van Norman 

Bench Lathe. 
• • 

ARMSTRONG 'S  * PIPE * T H R EAD ING  
-AYlJ-

CUTT ING-OFF MACH INES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas. and Steam Fil

ters' Tools, Hinlted Pipe Vises, 
PiDe Cutters . .:-ltflcJC8 anti Dtes 
uni'·erS(lll.y QCk'Jw1vledged to be 
THE BEST. ll'T.sendjor catalog 

THE ARMSTRONG MFG. CO. 
Ih'idlrepol't, Conn. 

[I·n�n N i n e  Cents Per Pou nd. 
" A good quality for Typewriter or Office 

P j::". I
�&��Vl.fii�irl·iTfl[LSa;Wb"A�� a"�r CO., Embossers and Catalogue Makers, t' HOL YOKE, MASS.. U. S. A. 

I C E  
FOR SALE-Complete ice plant contaInIng 2 York and 
St. Clair Ice Machines, witD capaCity of 30 tons each per 
day. Nearly new and wilJ be sold at a bargain. A good 
chance for anyone wanting to go into tbe ice bus1ness 
or wanting machinery for refrip;erating purposes. 

A L B E R T  E. SAN F O R D ,  33 STATE STREET, BO!'iTON, MAS8. 

Universal 

c. .. . 
A Lathe, M i lling �Iachme, 
::;:crew Cutter aDd Universal 
G l'inder in one tool. The , best tool wade for al l  kinds 
of small wnrk. Made by 

- Waltham Watch Tool Co •• 
� SPHINGFIIl:LD. MA SS. iT SendJol' Catalogue 

ACETYLENE GAS AND CARBIDE OF 
Caicium.-All ubont the new i l luminant. its Qna l i t ies. 
chemistry. pressure of Iiquefacl1nn, Its pl'oballle future, 
experiments performed wit.h it. A most valul�ble serip� 
of artiCles, I! iving m cumplete form tbe lJurtlcu lars of 
this subject. A pparat,us t or making t he gas. Cont ained 
IfI S'CIEN'l'IFIC AMERICAN SUPPLEMEN1" Nos.. DDS. 
1004, t 007. 1 111 ".:, 1 11 1 4. 1 0l �, 1 0 1 H. HI".:".:, 
1 03.i and 1 0aS. 'l'he most recent apparatus of 81IU
pie and more elaborate type described and i l lust.rated 
in speCial acetylene Supp)emellt No. 1 0�'. PrlCe 10 
cents each. To be bad at thiS office and from all news
dealers. 

ARCHITECT L E V E L  $50 
Improved Transits & Levels 
Graduated entirely on our 
��f

e
a ,!::�

I
"ft 

e
llf�

n
� O�l�� 

Copies a letter in l�seconds 
Quickest-Simplest-Best. 

ar Agents Wanted. 
ANDERSON 

COPY I N G  MACHINE CO. 
1 7 3 W. Broadway, New York 

Fair. An kinds of Engineer
ing, Surveying and Drafting 
Instruments and Materials. 
i:..if.;l£,::

r�� i1
a
�\�

g
a':J� 

Is mentioned. 
QUEEN & CII., Inc., 

1111 1 Chest nn t !'Ot., 
l'hl l ndelploio. 

© 1897 SCIENTIFIC AMERICAN. INC. 
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DENSMORE 
The BALL-BEARING Type-Bar Joints .nark att 

era In Typewriter Construction. 

___ "THER SUPERIORITIES �,,"'OWINC 
ESTABLIS H E D : � Ii ""<'� 

LIGHTEST KEY ,,<l � T OUCH. b�u� 1 � of the Compound .. � (Jevers. GREA'.f- � E�T S P E E I , .  
because of tbe 

Convertible 
rs:gement. 

MOST CONVENIENT PAPER FEED. because of 
the Unique Paper-Fin�er8�8nd Eue witb which 
Platen is Turned to Show Wrltinl'. 
BEST FOR BOTH CORR ESPO�DENCE AND MANI
FOLDING. because of the Instantly Interchange
able Printlnl' Cylinders. 
i������

r
,����ttl�. �s,;,,�=l"a� I 

from Leadi'll!l 001lCeNIS. 
Densmore Typewriter Co, ��� ��W!., 

EXCHANGE, 
It Barclay St., New York. 
156 Adams St" Chicago, 

38 Court Sq., Boston. 

818 Wyandotte Street, Kansas City, Mo. 

Buy Telephones 
THAT A R E  GOOD··NOT " CHEAP lHINGS." 

Tbe dltrerence In cost Is little. We jZUarantee 
our apparatus aDd guarantee our customers 

against 1088 by patent suits. Our gu8ran� 
tfl'e and instruments are botla Irood. 

WESTERN TELEPHONE CONSTRUCTION CO, 
2 5 0·254 South Clinton St . •  Chicago. 

Largest Manufacturers nf Te!eph01les 
exclusively in the United States. 

HOUTS AUTOMATIC TELEPHONE SWITCHES 
Some of Its advantages: 1st. It Is strictly 

��i{!�:!
i
S'�uJ,' s�c�g��:d.

dOEd. 'C6�� 
nection between subscribe .... Is direct and 
instantaneou8. 4th. No central office ope-
Ir;;:�.

to ���t 1!:;Cr� 1:!arr:�n���t8:d 
service at all hours of day or nlgbt. or This appliance Is sold outrlgbt or 
leased. at option of customer. and fully guaranteed. 17" Send for Illustrate., circular S. A. to 
Houts ,\ utomatlc 'l'elephooe Switch 
Co., Parker, �o. D akota, u. �. A. 

ISO YEAR ... 
"XPERIENCE. 

PATENT� 
TRADE MARKS, 

DESIONS, 
CQPYRICHTS .c. 

Anyone sending a sketcb and description ma,. 
quickly 88cerlaln, free, whether an Invention Is 
probably �tentable. Communications strlcU,. 
confidentIaL Oldest RIlency for securing patentll 
in America. We have a W88blngtot. office. 

Patents taken through Munn &; Co receive 
special notice In the 

SCIENTI FIC AMERICAN, 
beantlfully Illustrated, �est circulation of 
any. sCienti fic journa.l, weekly. tenn8 $3,OO 8 year; 
IL508iI montbs. Specimen cople8 and HAND 80<11K ON PATENTS sent free Addresa 

M U N N  .t. CO. 361 Broadwayo New York. 
Complete Ele .. trlc 

Railway. with battery 
and track. Car made 
o�J'��

s
:��J::"�·od!i 

�el .. ht 5 pounds. Will 
run 9 miles on 1 quarl =��Is;e!����� 8olution. Sent on re-. ceipt of price. �.OO. 

� cJ.��I��f�:'�� J�r�
h 

$tieutifit �tuerita •• 

Boats, Skiffs, Canoes, LaunChes 

, 

� High I!l'ade Sporllnl/. 
Athlet.ic. Gymnastic, and I II I Boat ing Supplies. My 

J _ pl'ices are from 15 to 25 ; .£ r J II per cent. lower than other 
reliable dealers. I'r Catalogue on applicatim. 

SECONlJ-HAND LAUNCHES A_LWAYS ON HAND. 
WJI. WUOD, I.} 'Vest 1�.}t11 :,it., l'iew YOl·k. 

Hose. circular spread aud center jet nozzlefor. J. 
Shone . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  582.m 

Hose nozzle. }4'. J..j. Decarie . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,a45 
House. See Malt house. 
���ri'.a1i�ofb*�':.��: .� 

.
. �: .������:::::: : : : : : : : :::: �:� 

l��:a��se s!! 's�No�ll�diciitor: . . . . . . . . . . . . . . . . . . . 582,200 

Inkstand. R. L. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.339 
lnseriing machine. R. Wlrlh . . . . . . . . . . . . . . . . . . . . . . .  582.331 
l�:��\g�: �tfei.SS.

h
��"Aiid;,r"eii.·:::::.·.·.·::.·.·.·.·.·.·:: l%i:fti 

��t J.
e
iI��:lg��· . . .  ��:. !�.�� . . . . . . . . .. . . . . . . . . . . .  582.246 

Joint. See Pipe joint. 
Knitting machine. F. A. Nye . . . . . . . . . . . .. . . . . . . . . . . . 582.(31 

��mi�� n:i�l.��·est�:lf.,h';p J·:e.!h�';.l'!!n: · .j: · ·Cr 582.547 

Knlrli'i,��aciiine: warp: ii. 'MaXfield: '::: ::::::::: I::� 
Lace fasteners hand tool for setting aud insert-

Ing. Wirth &. Far�o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.332 
Lamp attachment. bicycle. L. A. Bernhelmer . . . . .  582.167 Lamp burner attachment. P. H. Childres •. . . . . . . .. 58'2,400 Lamp. gas. A. P. Storrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.-143 Lamps. mast arm for electric. A. Wright . . . . . . . . . .  582.512 

e:l��i.t?JlJl���·�·:·:·:·:·:·:·:·:·:·:·:·:···:·:·:·:·:·:·:':':':':':':':'::: m:m 
t:!���h:r:.tW�'ii.aH?:ii��.��:::::::::::::::::::::.: g;'li:� 

A L C O  V A P O R  L A U N C H  t�n�� :Ji:e?an�·.fri'i�7�e.·coiijbined;p: i\i:Deii'; g;'li:�� 
Motor controlled from bow. 

Valve movement, 12 to 1. 16 
to 60 ft. Launches. Twin 
Screws a spec ialt � 1. 2. 3. 5. 
��l����

d :b
p'liot °r���rr':,".J� 

��ee�::l::o�".ty l:��t:.eegr 
GaSOline u�ed. No dis8/ilree
able vibration. 

IT Send 10 cents in stamps 
for 1m Oatalogue. 

Marine Vapor Engl ne Co .• It. Jersey Av., Jersey City, N. J. 

Level. spirit. S. H. Bellows . . . . . . . . . . . . . . . . . . . . . . . . . .  582.517 
Lifter. See Clothes lifter. 
Limb straightening device. J. H. Entrekin . . . . . . . .  582.192 
Liquid purifying and charging tLlJparatuB, M. 

tg�rM�jJi�����:.:.:.: .. ::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. :.:.: :.::.: :.:.:.:.:.: m:� 
I.oom for weaving pile fabrics. A. Slret . . . . . . . . . . . .  582.� 
Lubricating vehicle spindles, means for, A. E. 
MaI��i��jri

i
��iichiiie; Ii':E:waii;': : : : : : : : : : : : : : : :  I::f!� 

Mall pouch staple. A. A. Dorrance . . . . . . . . . . . . . . . . . .  582.186 
Main branch attachment, water. G. Richardson . .  ffl2,200 Malt house. W. H. Prinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58'J.� 
ti:����tv.

a
�� i-�1������. �. �i

.���.���: : : : :  : : : : : :  �:m 
Match safe, A. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.254 
Match safe. E. J. Cotterill . .  . . . . . . . . . . . . . . . . . . . . . . . . . 582.458 
Measuring and ftllinu: apparatus, J. E. Parker . . . . .  a82.a69 
Metal articles. makin� ornamental. E. Hart . . . . . .  582,528 
Metal founding maclnne. Tabor & Mumford . . . . . .  582.325 Meter. See Eleclrlc meter. Fluid meter. Water 

meter. 
Money box control1ing apparatus. A. Mniszewski 582,298 Monument. W. A. Hammond . . . . . . . . . . . . . . . . . . . . . . . 582.470 
Motor. See Churn motor. Electric motor. Foot 

power motor. 
Motor. J. B. Greiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.282 
�:g �1 �:����b���HIJm��J:"�.��: : : : :  : : :  �:� 
Musical instrument. J. Merril1 . . . . . . . . . . . . . . . . . . . . . .  582,537 
Musical instruments. tuning pin for strillged. A. 

ABSOLUTELY SAFE Nal�.;g
H
���hf.i'e;.: iijeciiaiil;im for operiiiiiili: ;'iQck 582.

� 
supports fori S. M. Cutter ... . . . . . . . . . . . . . . . . . . . . .  582.580 i �g��I�: :�%':.'�: t .2d��s::�:: : : : : : : : : : : : : : : : : : : : : : :  I::� 

�i I 
Nut lock. C. W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.424 

� 
Nut lock. Page & Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.545 . ��lst;ael��l :::����r:ci �;,f.'��"I Haniemsii:::: I:� 

I 
8ils1��:sb��Jew�ofi�g�����:::::::::::::::::::: I::�l 

� � � =- 8���g!t"e�';'.::'W\Q�P�JI�;!·S��.���.��::::::::::: �:� 
$250 and up. prSend for Cataln/11U. ���. r'':�iiil:l�k�a.r· Mitchell . . . . . . . . . . . . . . . . . .  582.362 

Truscott Boat MIg. Co •• Drawer 9, St. Joseph. Mich. Padlock. permutation. F. M. Carroll . . . . . . . . . . . . . . . .  582.454 
Paper cutter, B. Hooker et a1. . . . . . . . . . • . . . . . . • • . . • •  582,288 

MODEL WORK 
We are prepared to 8881s1 the trade and Inventors In 

solving mechanical problems, also manufac
turing models and stock. 

CENTURY MACHINE COMPANY, 
;1 1'6 We.t Broadway, lSew YOl·k. 

Comple·te outfit of modern machinery and tools. 

THE TIN PLATE INDUSTRY IN THE 
United States.-An interesting paper. 8howjD� tbe eX· 
trllordinary development of tbe tm plate industry in 
this country. aDd the serious competition into which it Is now enterinl/ with the British Industry. With 18 iIIus· 
trations. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT. Nos. 1019. 10'l0, 1 021. 10'l'l and 10�a. 
Price 10 cents each, or 50 cent! for the serie8. To bfl had at this office and from all newsdealers. 

Parachute. W. C. Sly . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  582.377 
��rg�:��c �ri�[

a
:;,�u·.;iinii ·spparatus: ·M: 'j: 582.

300 
Ph��:''i.�'liic shutter; ·c: i>:·Durnfor.i::::::::: : : : : I::i� 
Photographic shutter. J. A. Mosher . . . . . . . . . . . . . . . . 582.219 
Piano. upright. O. Wissner . . . . . . . . . . . . . . . . . . . . . . . . . .  582,569 
�l�tu�d f�::�

n
t};;.�� :nr.;a)'ii';iinii ·.ievi,;e; if: 582.

361 
H. Genereux. . . . . . .  . . . .  . .  . .  . . . .  . . . . .  . . .  . . . . . . . . . . .  582.278 

Pipe coupling. J. B. Thomas . . . . . . . . . . . . . . . . . . . . . . . .  582,559 
Pipe JOint. flexible. J. C. Bayles . . . . . . . . . . . . . . . . . . . . .  582.575 
Pipe oint. lead lined. Brighton & Venning . . . . . . . .  58'.1.258 
Planter. W. V. La Rue . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  582.210 
Planter. hand seed. C. F. Merwin . . . . . . . . . . . . . . . . . . .  582,508 
�::�t��: �.i':��'l:-. JW�p���.

n
.� 
.
.
.
. : .::.'.:'.: .. : .:::: ... : : .. : : :  �g�g 

�1��Y�'y 
s
hJi����6�ti: Gorder: : : : : :  : :  : :  : : : :  : :  : : : :: : :  I:;�� ���r.' s 

fl'�:),
'
e�ci ·p�I

lson. . . . . . . . . . . . . . . . . . . . . . . . . . .  582.551 
Potato assorter. M. H. Christ . . . . . . . . . . . . . . . . . . . . . . .  582.456 
���:!� 'M�f'ifa:r,; wp;.,��.

nson .. . . . . . . . . . . . . . . . . . . . . .  582.m 

Ptes.ure engine. f. M. Rites . . . . . . . . . . . . . . . . . . . . . . . .  582.2.32 Ptintlng frames. automatic register for. S. H. Seckner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . .  582.376 
Printing press for Imitating typewriting. F. H. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.179 
Pnnting surfaces. machine for producing. W. E. 
PrI���ei;'xtli;; ioods,· maciiliie' fo':: };: wi��t

7
: g;'li:l� 

s��la�;�;T��ce�I��T ���;,. ��!ri��:l��. "J����.� .���I.I: .�:. �:. ������: : : : :  : : �:�W 
business. ��:::�: �ac�u�r.f���r':,\.berii.:: : : : : : : : : : : : : : : ::::: �:� 

13 II
N

htl� c;p·ngv21
t d

�!,
mo m�� Pu��lc���°f."J!�k:glf���.� .. ������ . .  ��� . .  �.���� 582.425 

��:�r J�e:.m'!r.,��l��I��{l:;l.6c�iJ'.; tJ::�c���. 'EPf'����'t�: .�.i���:: : : : : : : : : : : : : : : : : : : : :  �:� guaranteed. Eleclrlc motors � to Punchmg bag su�port. R. Fitzsimmons . . . . . . . . . . . .  582.583 
7 h. p. any voltage. S�e bat- Punchinr.' Prlntmll' and stamping machine. 
terles for alUaurposes. Rot Bros. meta . D. C. She ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.319 &; Co •• 30-34 arket St .. CblCR,l{o. Ill. ����:�'L�DTe.������.����: : : : : : : : : : : : : : : : : : : : : : : : :  �:tM 

FIFIELD AUTOMATIC PRESSURE for Drills. Puzzle or game device. l<'ookes& Ahrens . . . . . . . . . .  582.276 Race track annunclato"," B. E. Harris . • . . . . . . . . . . .  582.284 
IN IHSPENSA B I,E LA nolt SAVER. Railway safety device . ..... Pumptow . . . •. . . . . . . . . . . .  58'J.227 

FOR USE IN HAND BRADES DRILLING Railway switch. stationary. M. S. Pittman . . . . . . . .  582.313 
HOLES UP TO ONF. INCH IN ANY METAL. Railway tie, metallic. Lancaster & Bitner . . . . . . . . .  582.296 

No more pres8ure on breast or 8tomach. �:g::� �:� �����'. ���.tH�n��;����� : : : : : : :  �:� No More Oldman. No More Ratchet. Rake. J. W. Klemm . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  582.531 W. L. "'mith, 130li Arch Street, Phil a., Pn. Rat exterminator. F. Bardele . . . . . . . . . . . . . . . . . . . . . .  582.253 
Refrigerator car ventilator. E. T. Ear!. .  • • . • • . . . . . .  582.414 
Register. See Fare register. 
R:f��.t'Jer. Sfi� �r3e����� .������?�: . . . . . . . . . . . . .  582.527 
Rolling. means for producing tubes by. P. Hesse 582.472 
ROlling mill for prodUCing barrels for rifles or 

A I �r�Par� Il'!!. �r���lr!m �s�n�eL�PJ� 
RO§f��%o�r��:��meiii8: etc.: oous'truct'ion 'of; A: 582.471 

Rot�ife�:i��: 'ii: j: 'Fielsche':::::::::::: :::::::: ::: �:� 
Rotary engine. M. D. Gray . . . . . . . . . . . . . . . . . . • . . • . . . . .  582.417 
:..':!'l��I��.I��r.A.��h������::::::::::::: ::::::: �:� Sash balance. C. H. Ocumpaugh . . . . . . . . . . . . . . . . . . . .  582.305 
Sash fastener. W. C. Huber ... . . . . . . . . . . . . . . . . . . . . . . .  582.207 

House Painting I 
Model I 

PATTON'S 

WE ASSISTU!;V E N TORS • 
... 1\IIII'JlliIlJliilJliilili��Si! ldMs for ASking. I CatalQf1Ue Free. 
_ ,  J. C. SEYL. 181 M Ison St •• CHICAGO. 

PATE·NTEE of Hand or Power Mortising Machine 
wishes reliableflnn to manufacture for 

general hardware trade. J. D. WOOD. Monticello. Wis. 

FORElaN PATENTS developed under lib-
eral conditions by es

tablished concerns. E l'i G I NEERING '" 'I'RADE 
"; Y N DI VA T �;, U.aiseratr. 90 IlItEI'lDEN, N, 

X Ray Apparatus 
E. V. BAILLARD, I06 Llberly Street, N. Y. 

new, patented-easily changed into over I 20,000 actual color combinations of 

PURE LIQUID 

PA I N T:S 1 1  DEAF!,E,'�sfLE�ltP .. !9l�pE!..C�Yl�!: 
. ,. 

Send $0 F. Hl.eoll ����se,�i:�f;��� ;� :.�I::� ��.�r; = FREE 
with condensed rules of harmony and con- FOR SALE One-third Interest of Patent No. 
trast. Sent postpaid upon receipt of lOco . ' 59f,153 on AIr Cylinder for Bicycles. 
-free of our agents. "How to Inerealle �:k���e 

o��I���;,�n�J;:�':,i.u'Wafl,!�n���N:�d 
100:. ::!l�!:��;onr Hon"" "WIth Paint," Address S. H. BARTHOLOMEW. Quakertown. Pa. 

JUES E. PATrOIl 00 •• Milwaukee, Wis., U. s. .&. 1  
SUN-PROOF PAINTS. 

COLD DRAW N M I LD STEEL TUBING 
FOR SALE. fff�l�it�s?, d�t

2
1l'n�iI�h 

make and never been used. 
MENEELY BEARING CO •• WEST TROY. N. Y. 

· KRAFTU BERTRAGUNGSWERKE R HEINFELDEN, ��';!��Y01
0
:h!

b
iiby��

I
���':.Ye��;Pt�e�::'J: 

I f;,�OO H. P. N U W  A V A I I .ABl,E, '1'0 BE I N C REAl'ORJJ TO ;lO,OUO H. P. 
Tbe Company IS in a position to let eleciriC energy at excepti onally cheap rates and on the most favorable terms. They &\so oller to applicants wlshlnjl to eslabllsh tbemse Ives oear tbe works

\
s" ltable land On either the 

German (Badl.h) or the Swiss side of tbe Rhine, In the vicinity of Important railway 1 ·nes. Cheap labor. 
F<rr fu.-thor 'nforma«<m pkau __ Tile lUauaaer, Kraftubartragungswerke, Rhelntelden, Switzerland. 

Saw gummer. Winrod & Derrick . . . . • • . . . . . . . . . . . . . .  582.5b"i 
��,:��I 'll'�Wfn2;�8r.�:.ley . . . . . . . . . • . . . . . . . . . .  

582.286 
Seal and nozzle for bottles. frangible, A. W. Storm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  582.322 
see�. '¥!':,�r���. ���. ������.�I��.��.����t� .�����.�: 582.516 
Separating solid or semisolid substances from 

����:;.o:o�?' -N i]m�ti'.� �.��I.��.I� .���.��. �.� 582.519 Sewing machine. Ammerman & Toof . . . . . . . . . . . . . .  582.382 
Sewing machine. buttonhole. R. L. Plumley . . . . . .  582.314 
Sewing machine. sole. Shriner & Adams . . . . . . . . . . .  582.510 
Shade and mechanism for operating same, win-

dow. L. C. Trumble .. . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  582.243 
Sheller. See Corn sheller. 
Shelving for windows. detachable. O. Volkerts . . .  582.245 
��l��\� ::l�� ::::��i�:8:';p��t�j��r fO':.��}: 582.

002 
Tunmore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.592 

Shirl. J. B. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.223 
�!Fa;ko�:." X�{v�IW:lerbach . . . . . . . . . . . . . . . . . . . . . . .  582.56i 
Snap hook. safety. A. B. McClory.. . . . . . . . . . . .  . . . .  582.220 
Sod .. water apparatus. E. A. Wilcox . . . . . . . . . . . . . . . .  582.248 Sounding board. A. Bruenn . . . . .  . . . . . . . . . . . . . . . . . . .  582.577 
Spanner. adjustable. F. Schrader . . . . . . . . . . . . . . . . . . .  582.238 
Spectacles. A. L. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.585 

�����
g J!:�:'b?c�f' s�rt:,>g.

Chandler . . . . . . . . . . . . . .  5!!2.268 

Spring. n. O. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.412 
�r:�rtn

s
l:,���'io��w.�l�·. lfo.fir�;.��:: : : : : : : : : : : : : : ·  �:�� 

Station Indicator. Russell & Ramsay . . . . . . . . . . . . . . .  582.590 
Steam boiler. J. E. Friend . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.416 
Steam generator. H. K. Hess . . . . . . . . . . . . . . . . .  , . . . . . .  582.:1.>1 
Stool. adjustable. C. E. Birdsall . . . . . . . . . . . . . . . . . . . . .  582.3:18 Stopper. See Bottle stop�er. 
�:!.ff�h�rI��:'i����'::'ii�;'��h� �I:��g���(ih: 582.57

4 
Electrically actuated switch. Railway switch. 
Railway track switch. 

�:�I: r'::'�:;��a"c'i�t���i��1in�g� G�H�'M�Kay.:: �:� 
Tap. drawotr loeking. Myer &; Joyce . . . .. . ....... ... 582.394 (ContW&ued on JICIOII � 

© 1897 SCIENTIFIC AMERICAN. INC. 

[MAY 22, 1&)7. 
DRAWING AND DESI 
Mechanical &: Architectural Drawing; Marine, J:jo:;il'��� 
Stationary or Locomotive EngineeringjMiuing; 
Pro�pectiDg; Metal Pat.Lern Cutting; Plumbing; 

�i!i�r:�I. 3 1  COURSES :yd:;::�� 
Engineering; Surveying and Mapping; Book
Keeping ,  Shorthand ; English Branche. ; 
Architecture; Eleciricity; Machine Design. 

:l!d'rbo GUARANTEED SUCCESS, 
re .. Madente. Id, •• ce If IlItlll .. llIl. 
CireulClr Ji'oru; Sellte .ubj"" ou toil" to·.Cud •. 
lateraatloaal Corrwponde.ee 8ehoola, Bos. 942, 

PROPOSALS. 
NEW EAST RIVER BRIDGE, I New York. 

COMMISSIONERS' OFFICE. \ May 13, 1897. 
Proposals will be received by the Commissionera 

flfo.
t
�� �h':m�e��

t
s���i�N�!1';r:\c���::-t ����Io�� 

in the afternoon of Wednesday. June 9, 1897. en
dorsed "Proposal for Construction of Foundationtl 
of Brooklyn Tower of new East River Bridge," for 
furnishing the materials for and constructing the 
foundations of the Brooklyn tower of the New 
�i��h ��������ftf:·C1�� gt B�ci�k}:�, ��o�c��r���� 
with the proposed form of contract and the plans 
and specifications therefor. All bids shall be In· 
closed in sealed envelopes, addressed to A. D. 
Baird, President of the Board of Commissioners of 
the New East River Bridge, and presented to him 
on that day and at that hour at said office, and 
such bids will be opened In public meeting by the 
Commissioners on that day at 2 o'clock. Copies of the specifications and the general draw
Ings of the work. with the proposed form of bid 
and contract, may be seen and further informa4 
tion will be given at the ofHce of the Chief Engi
neer, No. 84 Broadway, Brooklyn. 

Proposals will be made upon a form prov1ded. 
therefor. and only tbose proposals wUl be consld· 
:�� �:�c�:�rre�� ri�et�e��P�i:i!d,fO� ����Z 
fered by partie8 of known reputation� experience 
and responsibility. . 

Each bidder will be required to deposit, with ilia 
proposal, in the omce of the Commissioners. a cer ... tlfled check for $5. 000. pal able to the order of 
Richard Deeves, as Treasurer of the New East 
����tI�%
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cepted. 
In n;lie 

c��:l
ct��mWl�lt b;a50�:e1n 

to!h�
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nexed to the proposed form of contract. with two 
approved 6nreties or an approved Surety Com ... 
f��aig�l<��

i
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;ri'�t��t�
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t
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n
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the work thereunder. 
The Commissioners rellerve !he right to reject 

any and all of the propoaaia otrered, a.nd to accept 
any proposal oft'ered. 

ANDREW D. BAIRD, Prell1dent. JJ'. B. THURBER. Secretal7. 

Study Instrnction by mail ,adBpted to 
MethodR approved by lead � 
ingeducators.EIperienced 
and competent instruct-

Law ors. Takes8paretimeonb. 
Three courses-Preparato
ry,busiDA8s,college. An 
portunit:y to better at dition and 
dents and 

Home 
MODEL MAKER ���:n¥C�1'X�W;.::��r:J %�� 
machinery. M. SANGER. 36 Corllandt St .• NEW YORK 

CA ST I NG S �e���i!�
a
n"fn��

d 
I�W�:i��

r
fi�S�:; 

W. G. Creamer "" Co., 96 Joitn St., N ew ¥ot'k 

I CE i H ,\ C H I l'i F.S. COl·II�. Enll"il1"�. n .. rwrt· •• 
"lid nOU'f'l'�' I\'(nchinf·ry. THE VILTER 
MFG. CO .• 899 Clinton Street, Milwaukee. Wis. 

F' . h d C t' N e w  Deparlure mls e as me's ��r�t!r�lo'!i'fr�: 
FIlAlS K I, Il� MFG. co., � RACUSE. l'i. Y .  

�;I':tW 
TYPE WHEELS. MOOILII I..EXPERIM£NTAL WORK_IMAll.MlllCHImft' NnVE�TlES !.. ETC. NE.W 10" 6TENQL WORK. 100 NASSAU 8! N.Y. 

BAND FASTENERS ��::,.��� 
A. P. DICKEY MFG. Co., RACINE. W IS. 

·WOO D E N  T A N KS. 
•:; ;: I For Railroads. �1I1s and Manufactories. . . .. : ... :: I Builders of,Steel Towers and Tanks. 

. . . . LB. Red Cypress Wooo Tanks a speCialty. 
.. W. ":. (1 A 1 . IJ W I·; 1 . 1 .  UI .. 

_ __ . __ ' 217 E. Main tltreet. Louisville. Ky. 

(bt SatntifiC }fmerican 
PUBLICATIONS FOR 1 8 97, 

The prices of the dltrerent publications In the United 
States, Canada. and Mexico are 88 follows : 

RATES BY MAIL.  
SCientific American (weekly). one year. �.OO 
Sclentltlc American Supplement (weekly). one year. 5.00 
EX

���\�l�;!�Ys�
f 
,!

h
d
e l:rTl!��c �me�can

_ 
(m�nth

: 3.00 
Building Edition of the ScientifiC American (monthly J. - 2.50 

COM B I N E D  RATES 
In the United States, Canada. and Mexico. 

Scientific American and Supplement. - 7.00 
Scientific American and Building Edition. - 5.00 
Scientific American. the Supplement. and Building 

Edition. - - - - - - - - - - 9 00  
TERMS T O  FOREIGN COUNTRIES. 

�I:"m�� :g�Z�f:�':,:!':���i':fs 'i.'i::
I
�gl1�:s�

rl
ca

n 
u. S. Eng6eh 

Money. Money. 
£ s. d. 
0 16 
1 4 

Sclentifi,c American (weekly). - - 14.00 
Scientific American Supplement (weekly) 6.00 
Bulldlnjl Ed1tlon of the ScientifiC Amer-

Ican (monthly). - 8.00 0 12 
Exporl Edition of the Scientific Amer-

Ican (monthly) In Spanish and English 3.00 0 12 
COMBINED RATES TO FC.REIGN COUNTRIES. 

ScIentific American and Supplement. - 8.50 1 14 11 
Scientific American and Building Edi-

tion. . � • _ _ _ _ - • 650  
Scientific Ameril'an, Scientiflc American 

Supplement. and Building Edition. - 11.00 
ar Proportimate Rates for Six Mrmths. 

,'be above rates Include post&lle, which we pay. Re· 
mit by postal ur expre88 money order, or draft to order ot 

lUVNN &; CO., 361 Uroadway, l'iew Yurl .. 



NOW ON THE PRESS. 

H Inexpensive 
Country Homes/' 

A hand.ome cloth-bound pOrtfoHoof96 PILIZe. lIxU. 
COntaining more than (0 de.Ij{D., with Ooor plan. of 
practical, ta.teful, and comfortable colonial, sea.lde 
and suburban residences, ranging In cost . 

From $1 ,000 to $5,000. 
The.e de.ign. bave been carefully .elected as exam
ples em bodying the be.t ellort. of architect • •  cat
tered over a wide .ection of the country. thereby 
all'ordlng a great variety of .ubject.. All of the lIlu.tration. are half-tone reproducLlon. from pbo
tographs of tbe comDleted dwellings. Tbe location 
of the dweUings, the cost, the owner's and architect's 
Dame and address are given, and a description of 
tbe buUdlnl', thus enabling, If de.lred, a per.ona! 
Inspection of the dwe1l1ng or correspondence direct 
wltb tbe arnhltect. 
Architects. Builders. and those Intending to build, 
will Ond many new and valuahle .u/llle.tlon. among 
the up-to-date de.ilm. lIlu.trated 

I
n thl. hand.ome 

pOrtfolio. For .ale by all new.dealer. throughout 
tbe country. Price 12.00. by mall. po.tpald. 
rrOwr catalo9ue, conta'ning books for ,Architect.. '1nd 
Builder •• mailed free on applicaUon. 

MUNN & CO.. Publisbus. 
36J Broadway, New York City. 

Deer Park 
ON THE CREST OF THE ALLEGHANIES. 

(Main Line B. " O. R. R.) 

SEASON OPENS JUNE 2 1 st, 1 891 
SUPERB HOTEL AND COTTAGES. 

For rates. room. and otber information appl1 to ·D. C. 
JONES, Manager. B. 111; O. Central Building. Baltimore, 
Md .• up to Jun" lOtb ; after that date, Deer Park, Md. 

Pittsburg's � 
� Great Annual 

EXPOSITION. 
SPACE, POWER and LIGHT 

FREE 
for latest inventions of all iinds. 

Ninth Season Opens September ht, 
Oases October �6th, �897. 

400.000 people visit this Exposition amlual1y. 
P'rttsburg is the greatest industrial centre in the 
United States and the home of manufa.t;tute. 
Address, T. J. FITZPATRICK. Ass!. Sec'y, 
Western Pennsylvania Exposition Society, 

PITTSBURG, PA. 

STDONG CASTINGS. QUiC·I<OELIVERY. 
n: PATTERN W'OI\'K TO ORO£R. 

ACME MALLEABLE IRON WDRKS .BuFFALO.N.Y 

W

ELLDRILLING MACHINES of 
a1l kmas .. nd sizes, for drilling wells for house. 
farm, City and Village 
Water Works, Facto· 

ries. Ice Plants, Brew· 
eries, Irrigation, Coal and 
Mineral Prospecting, Oil and 
Gas, eta. Latest and Best. 30 
years experience. WRITE US 
WJIAT YOU WANT_ 17" Mentwn tM, �pw. 
LOOMIS & NYMAN. Tlmn. Ohio. 

The Evolution 
OF THE 

Telephone. C. F. Dunderdale . . . . . . . . . . . . . . . . . . . . . . . .  582,522 
:f::I:�g��� ������r?'iI�"6: lie�;'!?J'��', '. ·, ', ', ', ', ',·.·, �m 
Telephone tran.mltter

! 
R. P. Green . . . . . . . . . . . . . . . .  � Thill coupling. T. D. L ne . . . . . . . . . . . . . . . . . . . . .. . . . . . 582;12\1 

Thill coupling. H .  A. Luttgen .. . . . . . . . . . . . . . . . . . . . . . 582,<100 
:f:��.

ll 
%':.::

P��w!· �:.
eldler . . . . . . . . . . . . . . . . . . . . . . . . . .  582.4:11; 

Tire. bicycle. C. 'I,. Browne . . . . . . . . . . . . . . . . . . . . . . . . .  g Tire. bicycle. A. J. Keck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'l'ire. pneumatic, T. Dunn .. . • . • . • • . . . . . . . . . . . . . . • . . . •  Tire, pneumatic, T. Furlonfio. t . • • • • • • • • • • • • • • • • • • • • • •  582, 
:f::�:: �����.!'�RI�n.1:.. 'I1.l C��: : :: : : : : : : : : :: : : : : : :  �� Tire •• apparatn. for patching pneumatic. J. F. 

Rau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,374 Tobacco pt,f,e. R. L. P. Henne . . . .. . . . . . . . . . . . . . . . . . . . 582,423 
��!: l�te�:�I"tf. ���o�a:.?���:::::::::::::: ::: = Track sanding apparatu •• C. W. Sherburne. 582.552 to 582,5M 
:g:��.:'!,�;i��.e(}�c6. tg.,,�':,"r� ::: :::::: :::::: r::�t 
Trolley device. electric, W. M. Brown ... . . . . . . . . . . .  582,2.'>9 Trolley wire hanger. J. jl;. Atwood . .. . . . . . . . . . . . . . . .  582,337 
:f:���:�r:���:t':,\',���B�j.JG��.3�::::: : : :: : : : :  : : : :  : : :  �:� Truck. raUway car. L. T. pyott . . . . . . . . . . . . . . . . . . . . .  582.435 Truck .Ide bearing. oar. Fl. t)llll .. . . . . . . . . . . . . . . . . . . . 582.343 
Tube. of aluminum alljJy, mean. for drawing and planl.hlng. F. A. EIli . . . . . .. . .  , .. . . . . . . . . . . . . . . . . . .  fJ82,191 Tug coupling, hame, C. F. Sander .... . . . . . . . . . . . . . . .  582,488 Turn table, J. J. Ridgway . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,4<l6 
Typewriting machine, M. Donne . . . . . . . . . . . . . . . . . . . .  582,606 
��::.

r
f�I� ���.�,.�: .� .���?:::: : : : : : : : : : : : : : :  �:m 

Valve, Cottrell .t Dixon .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . 582,460 
Valve, Marchaut 111; Dormoy . . .  ' " . . . . . . . . . . . . . . . . . . .  582,507 
Valve for Ould pre ... ure brllke., quick action 
valt;���r �t!:'l::�:·;;y.tjim,;;·autiimati;,·,:e: 

582,:ns 
val�:���ill.�ii�:f::iiUiii p.:�.;;�� ·brake.: 'quict 582,32 

action trlpl�. J. G.'JIQlcombe . . . . . . . . . . . . . . . . . . . .  582,20 
Valve, .afety, tl. P; TipPett ... . . . . . . . . . . . . . . . . . . . . . .  582, 4b 
Val

��:;'a�,�.
o
r���Wffu.tg������� . .  ��.� . .  ��.I� 582,557 Vault Bafe, grave, F'. Seas... • • • . . . . . . . . . . . . . . . . . . . . . . .  582,236 

�:�f�l!!'���:v. '8: =�����.� �.���: : : : : : : : �:� Vehicle, motor, H. Mueller . . . . . . . . . . . . . . . . . . . . . . . .  582,039 Vehicle .prlng, A. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  582,555 
�!:b�o�':!?�:·ii:Wilii.: : : : : : : : ·. : ·. : : : : : : : : : : : : : : : : :  �:� 
Washer. See Barrel washer. Bottle wa.ber. 
��:�fo'!'�c:���i�· ���:.':."iu.: ·i::-ii:·M;,K;,:Y: : :  �:� Water meter, L. H. �ash . . . . . . . .. . . . . . . . . . . . . . . . . . . .  582,302 Water meter box or casing ... J • .,. Hoppe •. . . . . . . . . .  582,354 Water tube bOilerJ.A. Wiloman et al. . . . . . . . . . . . . . .  582,381 Weather .trip, J. v. Brannon . . . .. . . . . . . . . . . . . . . . . . . .  582, 51 
Wheel. See Discount wheel. 
��c'i.:�II!ip�fJ�t·Manjhi.ii:: : : : : : : : : : : : : : : : : : : : : : : : :  �:� Winding apparatu., J. S. Brown . . . . . . . . . . . . . . . . . . . .  582,171 Winding apparatus, thread, A. B. Morse . . . . . . . . . .  582,393 Window screen, A. F. Brandenburg . . . . . . . . . . . . . . . .  582,4.50 Wood or metal, machine for working, B. F. 

Glbb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,195 
Wrench, P. H. Campbell .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,341 Wrench, S. Gas.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . .  582,349 
Wrench, E. E. Harrl .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,201 
Writing pad, M. L. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,1� 

DESIGNS. 

����\� 'X.
O
�M�Y�: .����::::::::::::::::27,0i9 ·io �:� Carpet, A. M. Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,0M, 27.!Xi5 

Cleaver and knife, combined, E. D. Wood . . . . . . . . . . '27.034 
�,!:,O}�::;;.r:;�lo�i::'"f.k.li:'seoor: : : : : : : : : : : : : : : :  �:� 
Game board, W. U. Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,046 Game board, G. H. Sneddon . . . . . . . . . . . . . . . . . . . . . . . . . .  27,045 
��fe.�o�·J':e.

o
�fn'g;,ri;;::.·: ':::.'::::':::.':.Z7,�IM� �:� Knife, A. K. Albert . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  27,033 

�rJf:���o!·':;d��:��?�: : : : : : : : : : : : : : : : : : : : : : :  �::l 
:t':,";: g���g:�g�M"g,��:� i��

l
nedY::: : :  ::: : :  �� Toy, J. T. Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,00 

TRADE MARKS. 

Acid., W. C. Durfee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,007 Aerated or carbonated waters and beverages manufactured therefrom, E. D. Alden . . . . . . . . . .  30,015 An��r,,�n�a:f.? ,'?t�g��.l!"��!:'� g'e�:. 29,900 An\!:\',��l� ���������� . .  ��������, . .  ����I.� 29,992 
Beer and malt extrac , lager. Firm of G. Lang . . . . .  ilQ,019 Bicycle., Waltham Manufacturing Company . . . . . .  30,028 
B

IC�T:ies':
e
�'i�g:t� f:::t.,�: :.��m'='e�';?c% Company.. . . . . .  . . .  . .  . .  . .  . . .  . . . .  . . . .  . . . .  . . . . . .  . . .  . . . .  00.027 Bookca.e. and Uke furniture, Wernicke Company 30,006 Boot. and shoes voll!ih for rus.et and patent leather, L. C. mIsS &; Company . . . . . . . . . . . . . . . . . . .  110.010 Brandy, BI.qult-Dubouce 111; Company . . . . . . . . . . . . . .  30,022 Bru.he., Florence Manufacturlng Company. . . . . . .  29,986 

�!��::.�'I����:."to,:!wr���':iii.l·Coi.ij;aiiY �:= Cathartic., Cha •. Truax. Greene '" CompanT . . . . . .. 30,001 Chemical and mining proauct� and P.l'8J>&ral;lon., certain, 11'hthyoI Gesellschatt. Cordes, Her-
mannl 111; Company . . . . . . . . . . ... . .. . . . .. . �..;: 29,991 

c
he

llt�f::U�':.!��
s
.J.� �:��,::,:,n��o=n:lA 

Cle!�'G::t.5at·R:oeWDe::::: : : : : : : : ::: :: : : : : : : : : : :  m:� 
Coats, vests, and trousers, and cloth tQr the BaIlIe. and button •• men's, B. j. WOlf &; SOns . .. . . . . . . .  29,9&1. Cotton fabl:leo, cr tonne., lace CU1;t.S . .. ud UD-hol.tery goods, converted. Floyd Brothers & Company ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,!)gI Cotton wound on spools or :teets, 8811"1ng, Clark Thread Company . . . . . . . .  '" . . . . . .. . . . . . . . . . . . . . . . . .  29,968 
DY����ited�J'a;I'::.�in;'�et!t!�"J'.·R. 'W:i��� 29,'900 HaIDs, cured, Ba.nner Packing and Provision Com· pany . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  30,013 Ha'fn"b��;�w:n::..,..��::� I�,'�c;,ov�.::,nnd 6'ci'.i� 
H..E:�!i8 · .. nd 'decori,iloIi8: ·w .. ii: j: 'N:Wiggin�: : : :  �:� 
���iam:'=t.,�:\���,��:;�.:t.��f::-YW:1>: 29,979 

Glover 111; Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,989 Malt beverages. J. Loewenherz . . . . . . . . . . • . . . . . . .  , • •  00,02l 
Malt extract, Firm of G. Lang .. . . . . . . . . . . . . . . . . . . . . . .  30,020 Malt extract and beer, Dobler Brewing Company .. 30.017 Malt extract and beer, W.Slmon . . . . . . . . . . . . . . . . . . .  30,018 Medicinal chemical., Firm ot E. Merck . . . . . . . . . . . . .  29.995 Medicinal pllLBters, Simard 111; Mignault . . . . . . . . . . . . .  3O,IXXl 
8:�:':��U't��,·��S �Sl!';::\� rmii8.iiY : : : : : : : : : : : : :  il:im Paint., red, C. A. Willey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,011 Powders, solutions, trays, developers, and other 

8��f,i(fo':!�a�i.;��t.�� . .  ��� . . ��.�����: . . �1.�1.� 29,977 Pyroxylin and article. made thereof, J. Lynn & 
Re���:

n
�or " j,iood'," .tOmaoii; · ·  aiid' 

. ·oer,,;o·u. 29,� 
diseases, Great Fore.t Remedy Compan,. . . . . .  : '30.005 Remedle. for dl.elLBe. of the liver, P&SCOCk Cheml· 
Cal comf,any... . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  '30,004 

Re
���raln"t';,,'i�:�'t�:r�3���"ge���. !�:.':': 00,006 

:a'i��,t,;,.M':;f.��IJ���h&&JiI!;t�����: : : : : : : : : : :  �:� Salve. and remedle. for the blood, M. C. E. Joachim!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  29,997 

A · L t· :f:�I;�il.,::,:g��g����?�e�:r.'���tlier8·com: 30,001 
pany. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 00,023 to 00,025 merlcan ocomo Ive. Toulc for the .kln, J. N. Pre.ton .. . . . . . . . . . . . . . . . . . . .  2II,998 Velocipede., R. H. WollI& Complltty . . . . . . . . . . . . . .  : 30,029 

By HERBERT T. WALKER. 
Wal.t., women'. and children'., Worce.ter Cor.et Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 29,980 

Thla serle. of article. on the historical development of I �!"�;�'i,g�:r.f.J0u.'���;to,.�� Cg,'fJ'.;� 
. .  WjiUk.;.j,� 3O,1m 

the Locomotive In America Is unique. The a.uthor Water Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,016 
IB a member of the National RaIlway Museum 
Committee of England, and speaks wtth authority. A print .. ., .,.OI>Y of the .peclOcation and drawing of 
The .erle. l. ilIu.trated wtr.h .. cholcecollectlon of ::�.f.Ja';.���e'�iJt,e...;Yn:'e°}': �:�e� �h.Pt'fl�n�:cM�� twenty-one orl!{inal drawln"s of Itteat Odellty, the 10 cent •. In ordering telLBe�te the name and number 
material. belnl' obtained by great researcb. Tbl. ��:J'w��;:w dt�::. ' s��t:.':.�:�lff���en�h� 
Important .erle. l.  publl.hed In 8cJlINTDIC AMER- .. large number of cople. are de.lred at one tlme. I('AN SI'PPLEMENTS, 1 1 12. 1 1 13. 1114. Tbe 
['et maIled on receiPt of 30 cents. 

MUNN & CO .. Publishus, 
361 Broadway, New York Oty. 
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BURNS ELECTRICITY. 

" Cbt £bloridt" 
Im;'tl':'if�\l����ltc��:�6�:s,��'bo� 
panles. OU ReOner,e •. Boller In.pectors. Bnrn. 8 to 10 
hours. Simple. Durable. Reliable. 

17" Send for 0ITC'Ular and prUu. 
PORTABLE LAMP CO., Drawer B, ELrlIRA, N. Y. 

Cbt-Park-Spl1ng-Saddlt 
Unequaled lor Easy Riding 

the Park .prlng, the Is relieved trom Injar, which I. the unpleasant feature about cycling. 

Entirely New �� ':;TII��I�ftgr:.;"y Principle. 
address, a saddle 
.ultable for your weight, wtth the privtlege of return
Inll! it after a week's trial. If not entirely satisfactory ; 
you to prepay express ch&rlles. and upon recell'}J��dle 
wlll at once refund money. rr Send for caiID:Sii:e iree. 
p:;f�::rs�enu �� ��?i�o1:'�'bu..�! 'T°.!'l:�o. 

e
3hf�� 

",...._ EARN A BICYCLE 000 _.d Hod nee.. All 
MIJ/Des. GOOD .... NEW. $5 to $15. New Ihgh Grade '96 

modell, fully guaranteed. 'I 'Z 
to eli. 8j>eefa1 Clear
'1IfI sa.... Shtpped any· where on approv&l. We will rive a responsible art. 
�be:t�=e��h:��8': 

out the eouot" rw;'�:::"=:-i!� ����:r.:.
o
::; 

o. W. Mead C),cle Co • •  Wabash Av .. Chicago, DL 
ELEOTRIO STROKE BELL, 250. 

el��IC
eh:�ro:� 

, 
Bicycle Bell and 
the greatest bar. 
gain ever offer. 
ed; Pure bell 
metal beadpd • 
�g�loul1elear 
TlnJ.!: Perfect 
con tinuOu8 rtngtngmech. 

:�:� �.:eJ:::�n��C:T �;eRt '!':tRlo�e 
In con8llm en' h and" we man R flRIDule _ .... ,.,.._ .... � for ONLY 26 CEN'TS. Senli 6 rp,ntA exira 

A Rro.:86�dt :.!:��JI!�7D. B. T. 

HAWK INS ' NEW CIATECHISM OF E LECTRICITY AL TREATISE 
:,"1���"'::�; . -- - W�r:'::fn

n
=A!����

an
� 

rn"'::t��,II�k��\:'O�k 
b
f�� 

::.;.�.""�� � " ' - : .. .. ... . ' 
I'old title. and edge.. Strict
ly .. Up- o-Date!' Postpaid. 12.00. THEO. AunEL 111; Co., 
63 Fifth Avenue. New York. 

H A R DTMUTH'S DRAWING 
PENCILS 

AND 

� the Best PencU. manufactured In COPYIN G  
ibe world. Every arcnltect. draughts- PENCILS 
man� elllilineer, copyist, C]'f,. h . 
=�I::"���\i1�°'t�y

u.!�� �O "X"UllOr 
Om:e tried, alway. USed tMt'eafter. For sale by all Stationer. and Artist.· l\later!al Dealers. 1!!: Sample free 

'f'� �PP�:!�Iio�:r!� �iJ�� � k': Y��·k�mporters. 

1�w. FIBEI 
lU u ll u t n c l O l' r  t<;",lll'JU "IIt'd J 7 ti l. 

LEA.D PENCILS, COLOR1<JD PENC1LS, SLA.TE 
PENCILS, WaITING SLATES. STElllL PENS, GOLD PENS, IYKS, PENrIL CASES IN SlLVER AND IN 
GOLD, STAnONERS' RUBBER GOODS. RULERS 
COLORS AND ARTISTS' MATERIALS. • 

78 Reade Street, New York, N. Y. 
Manufactory .Established l 1'IH. �1897 BICYCLES ��·b'rc�!fe�: 

aU makes, fully guaran teed, 126 to 
NO. Shipped anywhere on approv
al. Write for catalogues &: a.gents} 
prices. Riden Supply Co., Chlearc� 

HAL F  A CENTURY m' CYCLES.-AN 
interestin� history of the cycle from its orhrin up to the 
present time. rJ'he tlrst cTRnk .. driven bICycle. The 
. •  bone .. sbnker " Rnd its successors. 'l'he tricycle. The 
modern wheel. Cycle bulldinl: a science. POints of 1m. 
�lth

e
&'tl��8;��ilg�:.Il���fa�!iid � ���NaT��f8��·��i: CAN SUPPLEMENT, No. I \I I '-I. Price 10 cent •. To be bad at tbl. office and from all new.dealer •. 

"BROOKS", ' 
S PR I N G  SEAT POST 

u�.
e 

°T!t:�:"�;:I���'t !:3J:,,�
d
;::! 

any wheel. Can use any saddle. If your 
dealer don't have it. will be sent on t-t"'la11 

C. O. D. -satisfaction guaranteed. Iostn 
on having a HBrooks" upon your new wheel. 

BROOKS SPRING SEJ. T POST CO. 
1640 1lIarqoette Rulldlng, • • • • Chleap. 

Attached to front fork of machine by a clamp bracket and connected by a .mall lever on tbe left bandle bar. Operated by tne On-
�:ito��tb���::'gn'!r.t"'t�j\ ':::��� E:t. 
:i::S

e s:b�e�r �fftine:ci�[ ria:J����� 
el plated. Pr

I
ce for � Inch, Il.50; 

S 
I
nch, $1.75. Sent by mall on receipt 

of price and lOc. for postage. 
17" Send for Urcwar "s. A." 

PACIFIC ELECTRIC CO .• 1 20 Main 

Bicycle 
" Maywood" Simplest, 8trongest Bi.cycle on earth .. .. " 132.00 Fullv guaranteed. Shipped anywhere C.O.D. with privilege to examine. No money in advance. Bur direct from manufacturers. save aJrents' and dealers profits. 

Large illu.trated catalogue tree. Address (In full). 
Cash Buyers'Union, 1 6 2 W. Van Buren St. B. 1 3 1  Chicago 

SO S I M P L E  A C H I L D  CAN U S E  T H E M  

� Aquedllct etreet. 

S U N A R T  
MAGAZINE CAMERA. 

Fuldlnlr Cumerns. 

M�lif&.r'W,f�'!ftIJ.fn1g:. f�� 1% picture. �. 
17" Send 2 cent .tamp for Dlu.trated Catalogue. 

SU NART PHOTO CO. 
ItOCIf F.S'l'Elt, N. Y. 

Cbt Wordtn Hickory • 

- - rramt Wbtd 
A perfect cu.hlon frame whlcb de. troy. all vibration, 

can be taken apart and rea •• embled, and In case of 
fracture can be replaced by anyone. 

A .Imple, .trong, and rigid connection. No brazing. 
Tbe .tronge.t and ea.le.t riding wheel made. 
A Hill'h Grade Bicycle In ali lt. parts. 
tbt Worlttn J;ltkory Jrllmt £ytlt Works, 

Syrlltust, n. Y.. (t. S. JI. 

r#t�rd! C.YC L E..... ra SA DDLE S 
' Ro ll  _ 5  .... ... ' ..... ' ., ' n l"> • 

GARFORD MFG. CO., 

Selld for book "SADDLE 
SENSE " 

telllnll how to .elect and adju.t a saddle, and our new catalog. 
ELYRIA. OHltl 

MODERN PHOTOGRAVURE METH-
ods.-Hy Hurace W)lmer. An interestinlZ' description of 
t�en��O����i:e�ki�gs��t�.rr:icurl�����A�r ����tl:: 
MENT. No. 1 001'. Price 10 cent.. i'o be had Ilt this 
Office and from aU newsdeulers. 

TRY IT ON YOUR SPOKES I 
JlluminUm-J:acqUtr 
Ea.lly applied. make. them bright and ther. "iii ... = .... iiII .t·ay brlgbt. All dealer. keep It or br. mall ., 
�r.'i::

el\\:tn�;'��j'iir �:'�},"c£1�;.ott e and 
THE CIH,OPHITE MFG. CO., 

97 Edgewood Ave .. New Haven, Conn. "'Ii ... , 

� Som�tim�s You Wond�r 
I¢,s whether it is profitable to handle a machine 

that lists below $100. Look at the '97 44 Patee," 
highest grade only, at $60 ; made of the fmest ma
terial throughout, with standard lines, narrow tread, 
large balls ; in fact, all up-to-date improvements, and 
the handsomest finish on any machine. Absolutely 
and liberally guaranteed. 

� Write for Catalogue and Turns to Agents. 

PEORIA RUBBER & MFG. CO., PEO� il.!.. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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