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From this table it is evident that Russia's army in 
time of peace exceeds that of any other nation. France 
and Gel'many are about equal in numerical strength, 
France, however, having the larger force. Our own 
army of 25,000 men appears but a handful when com
pared with the hundreds of thousands of men main
tained by the European Powers. 

Although Congress enacted last spring that the stand
illg·army of the United States shall, in cases of emer
gency, be increased to 62,597 Illen, we have nevertheless 
retained the leg-al peace footing of 25,000 men, as the 
strength of our army under normal conditions. Our 
newly acquired territories will probably require a force 
considerably in excess of the 62,597 men already men
tioned. 

In endeavoring to estimate the number of men in 
the various armies when on a war-footing, it is some
what difficult to obtain accurate figures. In time of 
war the entire male population of a European country 
may be drafted into the army. Of the war-strength of 
Gerlllany no official statistics can be obtained; but 
with her present organization, Germany, in case of in
vasion, can muster an army of 3,000,000 men. Austria
Hungary has a "Landsturm" of 4,000,000 men, in which 
all citizens not members of the army, navy, or Ersatz
Reserve are obliged to serve from their nineteenth to 
their forty· third year. The following table gives the 
war-footing of the various countl'ies : 

TABLE II.-AR:IIIES OY A WAR·FOOT ING. 
Russia........ .. .... ....... ... ........... .. .. ... 3,503,000 German Empire ................................ ..... . ' " 3,000,000 France. ... ........... . ............................ 2';,00,000 Austria -Hungary... .. .. . . . . . .. .. ... ..... . . . .. .. .. . .. ... 1,827,178 Italy . .. . . .. . . . . . . . . .. . . . . .. .. .. .. .... .............. 1,268.308 Great Britain ........................ ' " ................ 526.220 United States................ ......... . 140,627 

Our own army, eyen on a war-footing, again seems 
small when compared with the million men that con
stitute an Old World force. In arriving at the war
strength for the United States in the foregoing table, 
we have added together the number of men in our 
standing-arlllY and in our drilled militia, these being 
the only effecti ve forces of trained men at our disposal 
in cases of emergency, and therefore corresponding 
more nearly in character with the European war-armies 

. than a force composed largely of volunteers. 
The army of one country, in the relation wbich it 

bears to the population of that country, may be com
parati vely larger than the army of another nation. The 
proportion of inhabitants to the number of soldiers 
gives one a better conception of the enormous size of a 
European force than a mere statement of its numeri
cal strength. In Table IV. these proportions of pop
ulation to the various armies are given: 

TABLE III.-POPULATIO:Y. 
Population, 

Russia . .  .... ........ .... .. . ... .... ........ 129,166,561 
United States .............. ....... .......... 62,622,250 
German Empire............... . ............ 52,279,915 
Austria-Hnngary. . . . .. . ................... 41,231,342 
France .... . .. .. ......... .. ..... ...... .... 38,517,975 
Great Britain ...... ...... .... ...... . . ..... . . 38,104,975 
Italy.. . . .. . . .. .. . . .. .. .. ... ;........... ... 31, 114,589 

Censns. 
1897 
1890 
1895 
1890 
1896 
1891 

Estimated. 

J cieufifit �metitIU. 
1'ABLE IV.-NUMBER OF INHABITANTS TO EACH 

SOLDIER. 

France . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . .  
German Empire ....... '" .... .......... . 
Austria-Huugary ................. ....... . 
Italy . .. . .... ............. .. ... . .... . .. 
Russia. "" .. ................. . . . ... ... , 
Great Britain .... ........ ... . . ....... .. . 
United States ........ ........ ...... .. 

Peace. 
62'589 
89'300 

114'900 
135'249 
150'194 

232'959 
2,488'�!IU 

War. 
15 407 
17 427 
22'023 
24'ij71 
00'873 
72'113 

445'307 

What enormous armies France and Germany main-. 
tain, is shown by the fact that France requires one 
soldier to defend every fifteen of her citizens; and the 
Kaiser one soldier to protect seventeen of his subjects. 
The marked disparity between the conditions in Europe 
and in the United States will be appreciated, by com
paring the figures ill the foregoing table. 

Of the relation of the armies to population, Table V. 
will give still further information: 

TABLE V.-NUMBER OF SOLDIERS TO EVERY 
THOUSAND INHABITANTS. 

Peace. 
France ....... ............... ........ .... . ... 15'822 
German Empire................................ 11'200 
Austria-Hungary . .. .. .. . .. .. ... .... .......... 8'700 
Italy ... .................... . ... ............... 7'39l 
Russia ' "  .. . . . . . . . . . .  •••••. . . .. .... .... .. 6'658 
Great Bntain . . ............ .... ... .......... 4'2113 
United States ................... .............. 0'399 

War. 
64'907 
57'383 
44'315 
40'5:13 
27'120 
13'810 
2'246 

A nation with a large expanse of territory requires a 
larger army than a smaller country. A vast country 
like Russia would, no doubt, be lllore difficult to de
fend against invasion than a country of comparatively 
small dimensions. What relation the armies bear to 
the territories which they defend is shown by the fol
lowing tables: 

TABLE VI.-AREA IN SQUARE MILES. 
Russia . .. .... ....... ... ................. . ......... 8,666,394 
United States... ...... .............. . ..... . ........ 2,970,000 
Austria-Hung-ary. .. . ........ ........................... 240,942 

��:��.���i�:. :: ... :. ::::: :::::::::: .: ..... �: : .... ::::.:: �:� 
Great Britain.. ........... ........... ............. .... 120,9711 
Italy .... .... .... ... ........... ..... ........ ....... 110,646 

TABLE V II.-NUMBER OF SOLDIERS PER 10 SQUARE 
MILES-PEACE. 

France...... ...... . ... . ............................ . 30'154 
�f��. E�Pir� .. ::::::::::::: :::::::::::. :::: :::. ::.: ::::: �:gn 
Austria-Hungary . ........... ... . . . .... ........ . .......... 14'846 
Great Britain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 521 
Ru.sia.. .. . .. .. ... ........ ...... .................... ... 0'993 
United States........... ...... ... . .... ............. 0'084 

TABLE VlII.-NUMBER OF SOLDIERS PER 10 SQUARE 
MILES-WAR. 

�;���.�.�i��::::: ':.:':::: :'.::.::':::::'.:::'.':':: :'.::: '.: ��:�� 
��:r��¥t�ri���:'::: :':::::.:::::.:::: ::. ::: : : : ::

'

: ::::::::: :: : 
1

�:�} 
Russia ... . . . . . . . . .. . . . . . .. . . . .. .. .. .. . . . . .. . . .. .. . . .. 4'042 
United States..... ......................... ............. 0'473 

On a peace-footing France provides a larger number 
of men for every ten square miles of territory than any 
other nation. On a war-footing, however, Germany, 
with her larger al'my, is enabled to assullle the lead. 
Russia, by reason of her enormous possessions, can 
provide barely one man on a peace-footing and four 
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men on a war-footing for every ten square miles. The 
smallness of Italy, coupled with her large army, has 
enabled her to assume the third place in both tables. 
Great Britain in ail these lists occupies a low posi
tion ; but it must not be forgotten that her large navy 
compensates for the smallness. of her army. In the 
tables, Russia's Siberian army has been included, be
cause the EUropean and Asiatic possessions of the Czar 
constitute ont', unbroken realm . 

The expense incurred in maintaining these large 
armies is enormous. It enervates a nation, drains its 
resources, imposes upon the people taxes which cannot 
but breed discontent, and paralyzes the producth-e 
forces and the elements of social well-being. What the 
maintenance of a standing army means to the youth 
of a country is well shown by a passage in a recently 
revived speech made by Lord Randolph Churchill. He 
said in part: 

" Ou t of the life of every German, every Frenchman, 
every Italian, every Austrian, and every Russian, the 
respective governments of those countries took three 
years for compulsory military service. If they esti
mated these years at eight hours a day for six days a 
week, they would find that it came to this-that out 
of the life of Europeans in those nations no 
less than 7,500 hours were taken for compulsory mili
tary service, during which time the individual so de
prived was, for purposes of contribution to the well

being of the community, as a whole, by his labor, as 
idle, as useless, as unprofitable, as if he had never been 
born." 

,. ... ., 
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The current SUPPLElIIENT, No. 1201, has many inter
esting articles. "A Problem in Shipbuilding" de
scribes the lengthening of the "::Spree." "')'he Cox 
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setting and justifying machine. "The Mining and 
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Lockyer. There are a number of other interesting 
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RECENTLY PATENTED INVENTIONS. 
Agrlcllltl1l'al Implements. 

CULTIVATOR AND DRAFf - EQUALIZER.
WILLIAM F. NATSCHKE, Ci8snapark, 111. With thi. 
uraft-gear and cultivator, it is  possible to employ four 
horses abreast, means being provided to direct the course 
of the cultivator in accordance "ith the direction given 
to the horses. A "ertical frame has npright side bars 
connected at their upper ends by a top bar. A horizon
tal frame is provid�d with ways and slides thereon below 
the tnp bar. The horizontal frame can be adjusted in 
position by m�ans of a lever and detent-mechanism. 

AUTOMATIC MAGNETIC CIRCUIT·BREAKER.- a comparatively short time. The invention consists 
CHAR LES M. C LARK, New York city. The purDose of principally of a bed, a platen over the bed; a pre.aing 
this invention is to provide a circuit-breaker which can device, adapted tn be temporarily connected with the 
be seT tn break a circuit automatically in ca"" of an platen tn press the veneers held on the bed, lUld means 
overload, nnderload, or a combination of bOTh, on single, for locking the platen to the bed after pressing. tn per
two wire, or multiple circuits. Within the casing of mit the removal of the pres.ing device, and to keep 
the apparatu&, a shaft consisting of two sections is the veneers locked between the bed and platen until 
mounted. A pawl is carried by one of the sections, and the glue IS set. 

regulating its speed to that of its neighbor, discharges its 
coal into the tender of the locomotive to be coaled. 

CAR-COUPLING.-SETH BEDFORD, Charleston, Mo. 
This car-coupler is so constructed that the jaws may be 
automatically set in position to receive each other as the 
cars come together; that the jaws may be unconpled by 
means of air_pressure; that air-pressure may be utilized 
to control the passage of air to the uncoupling devices 
uuder the control of the engineer, in order to enable him 
tn uncouple a train of cars at any point; and that the 
couplings for the kir pipes may be automatically united 
when pressed tog<ther by the meeting bumpers. Vary
ing pressure is employed to effect the uncoupling at dif
ferent points, such varying pressure being supplied to 
the pressure· pipe by means of the pressure-devices now 
commonly employed on locomotives. 

COMBINED HAY RAKE AND LOADER.-h:TER 
MeA. LEONARD, Lac du Flambeau, Wis. This inven
thm is an improvement in that class of hay-rakers and 
loaders in which a rake and endless traveling carrier are 
mount. d on an inclined frame supported by transporting
wheels. The machIne is connected with the rear end of 
a wagon, and when drawn acro .. the field the rake-teeth 
will gather the hay and pass it tn the endless carrier· 
belt. After the hay has been dumped into the wagon, 
rearwardly-projecting arms or pre .. er· hars act to prevent 
the hay's heing blown away. 

Electrical Cont rlvancell. 

COIN-FREED A PPARATl'S FOR GENERATTNG 
X-RAYS.-MAl!RICE VIDAL, Paris, France. This ap_ 
paratus compri.es a mechanical. automatic system con· 
nected with 8 fluoroscopic chamber provided with an 
automatic shutter lind with a Crookes tuue automati
cally illnminated. A coin dropped into the apparatus 
causes the dark. fluoroscope chamber and the Crookes 
tube to be simultaneously operated. The apparatus con
tains an accumulator for supplying the current to a 
Ruhmkorff coil, tbe poles of which are in commulJica
tion with the vacuum or Crookes tUbe. The cirCUIt of 
the accumulator is closed by an automatic mechanism 
op"rated by a coin. 

SYSTEM OF ELECTRIC TRACTlON.- MICHEL
ANGELO CATTORI, Rome, Italy. The traction system de

vised by thIS inventor ',Jermits the continuance on the 
same track of whatever system may have previously 
been employed. The railway is provided with two par
allel Aectional conductors arranged in two circnit.. 10 
each circuit an independent generator is included. 'Ter
minal switches enable one pole of each generator to be 
connected with the corresponding terminal of either con
ductor of the same circuit. By means of junction
switches. the other pole of each �enerator may be con
uected with the other end of either conductor of the 
same circnit 

is adapted for locking connection with the other section: DIAMOND _ POLISIDNG MACHINE. - AUGUST 
A disk is mounted on one of the shaft-sections, and is WAUTERS, New York city. The inventor of this ma 
rotated by a spring. A contact-block carried by the disk chine bas endeavored to provide a means whereby the 
is engaged by brushes in the electric circuit. A solenoid dop of his apparatus can be adjusted accordin� to the de. 
is placed in the circuit, and contain. a core which ope- sired nnmber of facets tn be formed on the diamoud, and 
rates to release tl:e disk upon an overload, and to move 

I 
to insure a proper POliSh

. 

ing relative to the deSIred inclin
the pawl out of its locking position. The block's being atlon to be given tn the facets and relative to the grain 
moved out of engagement with the brushes, by the of the diamond. The lllvention con"ists es.entially of a 
action of the disk, will cause the circuit to be broken. 

I 
dop provided with a ball-and-socket joint; one member 

--- carries the diamond and the other is adju.tably held in 
Bicycle Appliances. the supporting arm. 

SUPPORT.-WILLTAM F. WILLIAMS, Lnndon, Eng- DITCHING-MACHINE. - WILLIAM WILGUS, Lafay-
land. By meanS of this improved device, a bicycle may ette, Ind. In this ditching-machine, a scoop of semi
be held in an upright po.ition when traveling very Alowly circnlar shape is employed and operated to enter the 
or when stopped altngerher, so as to avoid the necessity ground at one point, to pass through the ground, and to 
of the rider's dismounting when stopped. 'l'be support, find exit at the opposite point, means being provided for 
when brought down upon the ground, project" laterally forcing tho scoop into and through the ground. The 
at each side of the machine in positIOn tn act as a brood scoop is provided with a semicircular cover, both cover 
brule, and to afford the desired stability. When raised, the and scoop bein� pivoted upon the sa�e �haft, so that 
.upport aS8Ul11es a fore.and-aft position, the construc_ when the cover I. over the scoop, a cylindrIcal receptacle 
tion aed operlttion of the support being such that the liS formed for the dirt removed from the ground. The 
vertical and turning motions are independent, the latter 

I 
cover and scoop may be locked together when the scoop 

motion being always performed when the support is out has received its load The cylinder. comprising the scoop 
of contact with the ground. and cover, may be released from its support, and rolled 

Euglnee .. lng Improvements. 

GOVERNOR.-WILLIAM E. BROWN, Aral, Mich. To 
provide a sensitive device fnr controlling the slide-valve 
of an engine, this inventor has devised a governor which 
is provided with" casing secured on a shaft. A slide is 
fitted to .Iide in the casing and is pressed by a spring, 
the tension of which may be regulated. Weighted arms, 
fulcrumed iu the casing, have segmental gear-wheels in 
mesh with racks on the slide. When the weighted arms 
swing ontwardly by centrifugal force, an eccentric is 
operated by the arm to swing across the shaft and to 
operate the valve-gear accordingly. 

llIechanleal Devices. 

VENEER-PRESS.-AxEL K. H ATTEBER G, Mattoon, 
Wis. This invention seeks tn provide a veneer-press ar
ranged to press the veneers quickly. tn insure good work, 
and to permit the handling of a large amount of work in 

from the opening in the gronnd to any point where the 
contents of the cylinder are to be discharged. In this 
manner a diteh of moderate depth may be made section 
by section, each time the scoop-section of the cylinder 
has been made to enter the ground. 

Hallway Coutrlvances. 

LOCOMOTIVE COALING DEVICE -WILLIAM M. 
PRICE, Ellsworth. Iowa. The purpose of this invention 
i. to enable a locomotive t.o be coaled while under way, 
and thus save the time otherwise lo.t. This resnlt is ob
tained by means of an apparatus, comprisIng a dis
charging-bin suspended on inwardly-inclined links, 
means for supporting the links, an operating lever, and 
a link connecting the lever and bin, by which the bin 
may be swnng to one side and tipped. The device is 
mounted ur-on the tender of a locomotive, or upon a car. 
The locomotive upon which the apparatus is mounted, or 
to which it is attached, is to run upon a track parallel 
with the track carrying the locomotive to be coaled, and, 
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llllllceIlaneoul!I Inventions. 

HEA TING-DRUM.-HEBBERT E. HARRINGTON, Wal
den, Vt. A drum has been deviA�d by this inventlOr 
which conducts the heated currents by centrifugal force 
to the onter surface of the drum, causing the hot air ana 
prnducts of combustion to be utilized to the utmo.t. The 
drum is self cleansing and is desi£ned to arrest spat'ks, it 
being well-nigh impossible for a burning particle tn pass 
through. When set up, the drum may be turned out of 
the way. 

MEANS FOR RACKING BEER. -E MIL KER8T.,N, 
Richmond, Va. During one stage of the manufacture of 
beer the liquid is cleared in large casks partly filled with 
chips and slIavinga. After having been cleared the beer 
is filled into kegs, during which process a filter must be 
used to remove the sediment which has been shaken up 
during the filling. To avoid thi. the inventor or this 
new method draws the beer through an outlet ve • ..,1 con
tained in the bottom of a cask having two inllows at dif
ferent levels, 80 that the fine and clear portion of the 
beer above tbe sediment level i. caused to flow through 
the outlet vessel; the remaining portion is subsequently 
withdrawn from the cask through the outer vessel by the 
inflow below the sedIment level. By this arrangement 
the sediment is not disturbed, and the last portion of the 
beer contains impurities too small in amount to clog the 
filter. 

COMBINATION ARTICLE FOR HOUSEHOLD 
USE.-CHARLIE E. KUHN, Mont Alto, Pa. An im
provement in combination articles for hous�hold use has 
been herewith provided, which improvement has for a 
base a frame prOVIded with corner posts secnred to
gether by cro"" bars. The end frames are joined by suit
able braces, so that the frames may be folded when de_ 
sired and may be provided with means by which various 
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attachments can be secured thereto, so as to adapt the 
device to variou� uses. To this framework as a base are 
secured attachment. which adapt the device for u,e as a 
table. a flower. stand, and a clothes-rack. 

BUCKLE.-JOHN C. ROSENKRANZ, New York city. 
To _provide a buckle especially adapted for lise npon 
trom�erB� waiBtcoat�, and garments generally, and so to 
constrnct the buckle that it will be simple, c"pable of be
ing conveniently manipulated, and of firmly griprin� the 
fabric, are the purposes of this invention. The buckle 
consistB of a frame havinl!: a toothed surface. and a 
sr,ring tongue ph'oled to the frame to swing parallel to 
the plane thereof, and with a tension at right angle. to 
the plane of the frame, the tongue having a tooth at its 
free end adapted to enter the spaces between the teeth 
on the frame. 

CARTRIDGE-HELT.-LoUIS BANDERS, New York 
city. In this belt two or more rows of cartridl!"es may be 
carried. The cartridges in the several rows may be 
pla""d one in front of the otber, each pocket being inde
pendent of the other. A separating device between 
transversely alining pockets is provided, which may be 
made of metal or similar hard material. In connection 
with the separating device, another device is employed, 
which is designed effectually to prevent cartridges from 
leaving the pockets, even should the diameter of the 
pockets become accidentally enlar�ed beyond the aimen
sions reqnired to hold the cartridge in place. 

PASTRY-BOARD. -WILLIAM L. BTANLEY and 
PRESSLY C. PATTERSON. Camhridge. Ohio. This pastry. 
board is desi!(ned to be placed upon the kitchen or pantry 
table. The board is principally characterized by several 
layers of sheet metal forminll the body of tile board, and 
producing a durable and efficient structure. 

NON- REFILLABLE BOTTLE.-HENRY WElL. New 
York city. Tbe neok of the bottle is contracted to form 
a seat for a ba:I-,·alve. Witbin the neck a tube is insert 
ed provided with a spring-pressed flap valve. The ball 
and flap, acting in conjunction, are de�igned to prevent 
the refilling of the bottle. 

WAGON-LOADING DEVICE.-LEONARD C. WOOD. 
Alden. OblO. By means of this improved device. a wagon 
may be quickly loaded by means of scrapers and a team or 
horses. 'rhe device comprises an illclined plane having 
a hinged extension adapted to extend over the end of a 
wagon-box bottom. and an inclined gnide adapted to en
gage the double-trees or draft-bar, to be carried np above 
the .ides of the wagon. 

T O Y -B O A T. - JoBIAH T. CRAWLEY, Honolulu. 
Hawaii. 'I he hull of this toy-boat is partly filled WIth 
water, \\'hich may be discbarged through a minute pipe 
leading frum the bottom of the hull. A support is ar· 
ranged within the hull above the liquid. and upon it is 
placed sodium carbonate, or sodium nisuliate, mixed 
with an acid. The resultin� gas will press against the 
surface of the water. and force it out of the discharge
pipe to propel the boat. 

EGG-CARTON.-RoBERT J. BARKLEY, Chanute, 
Kans. This inventor provides a folding carton which 
has cells to the number of twelve. The curton is d2sign
ed to contain a dozen egogs. and to obviate tbe necessity 
of counting and of the danger of breaking the eggs by 
frequent handling. The carton. are of snch form 3S to 
he readily used in packiog eggs into the wooden cases 
ordinarily employed in the egg-Irade. 

COMBINED HOLDBACK AND WHIFFLETREE.
WILLIAM B. FROST, North Lalismg, Mich. The novelty 
of the pre"ent invention resides in the use of an arched . singletree. which is pivoted between its ends, and which 
has its extremities carried forward and nnited with the 
ends of the breeching-piece. arched to receive back pres· 
snre when the horse is hacked or is holding buck. The 
pivot of the combined device permitB the proper applica
tion of the back pressnre for the purpose desired. The 
improvement can be nsed on light-draft vehicles or on 
heavy wagons. 

CON'rINTJOUB BRICK-KILN.-EDWIN T. HARRIS, 
Ridgway. Pa. This invention is in the nature of a 
continuons brick·kiln formed with a series of separate 
kilns connected by snitable nndergronnd tronk·Hues ar
ranged so that a part of the kilns may be buroing wbile 
the rest are being filled or relieved of their burnt bricks. 
The heat of a burnt-out kiln may be nsed to .. water
steam " or dry ont the bricks in the next kiln. Tbe in
ver.tioD also seeks to control the fnrnace-draft, and to 
.. water· steam " the green hricks with Bmaller loss than 
hns heretofore been pOBsible. 

DISH-W ABHER.-HIRAM H. TUTTLE. Washington, 
D. C. The dish-washer consists of a body in which a .  
plun!?;er moves, having a perforated bottom plate ; a side 
or rim ; and an upwardly projecting, perforated. tubnlar 
column having at its lower end an enlarged collecting
chamber in which water may be collected and forced np 
the colnmn on the descendmg stroke of the plunger. the 
plunger being operated by 'a lever. The wllter, as it is 
discharged by tha plunger through the perforated colnmn, 
streams over the dishes lying within the caBing of the 
apparatus. 

De,dgllfl. 

BAG-TIE.-WILLIAM M. CLARK. Boscobel, WiB. The 
leading feature of this design is found in an elongated 
loop. body, both mem bers of which at Its open end being 
bent to form eyes. These eyes are carried in opposite 
directions, one eye having its terminal bent to form a 
hook. 

MONUMENTS.·-EDWIN O. TOWNSEND, New York 
city. The first of these designs consists of an altar-like 
body, surrounded by a stone cushion baving battlement 
ornaments. The base of the altar, forming a surbase for 
the monnment, is partially smooth and partially rongil, 
aud is also decorllted by battlement ornaments. The 
second desi.,. has it. leading features a sarcophagu" ; a 
snrbase for the sarcophagus ornamented with molding 
and panel S ;  and a plinth for the snrbase, decorated by 
rongh panels separated by plain snrfaces. 

COVERED DIBH.-ADOLPHE PAROUTAUD, New York 
city. The characteristics of this design are a body of 
p1ain contonr, flaring npwardly and outwardly ;  Ilnd a 
cover. having a scalloped, peripheral contonr. 

N OTE.--CopieB of any of these patents Will be furn
Ished by Munn & Co. for 10 cents each. Please send 
the nlllDe of the patentee, title of the invention, and date 
or Wa paper. 
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Yankee Notions. \Vaterbury Button Co .. Waterb'y, Ct. 
Handle & Spoke Mcby. Ober Latbe Co .. Cblll(rin �·alls.O. 
Scbwaab Stamp '" Seal Co .• Milwaukee. Send for cat 'g. 

Automatic Variety Wood 'I'urning Latbes. H. H. Frary. 
Waterbury. Vt. 

Mnchine Work of every description. Jobbin� and reo 
pairing. Tbe Garvin Machine Co .. 141 Va rick Bt .. N. Y. 

FERRACUTE Machine Co .. Bridgeton. N. J. Fnll 
hne of Presses, Dies anci ot.her Sheet Metal Machinery. 

Hub, spoke, wheel. bending, and handle machinery. 
Single machines or full equipmenL.s, by the Defiance 
Macbine Work •. Defiance. Obio. U. S. A. 

'1 'he celebrated " Hornsby·Akroy(l " Patent Safety Oil 
��nl!ine is built by the De La ver�ne Refrigerating Ma· 
cbine Company. �'Q( t of Ea.t 13Stb Street. New York. 

'l'he best book for electriCians nnd beginners in elec� 
tricity is .. Experimentnl Science." by Geo. M. Hopkins. 
By mail. $4. Munn & Co .. publisber •. 361 Broadway. N. Y. 

1£t; 

HINTS 1'0 CORRE8PONDEN'r8. 
Name!!; and A d d l'e"" mllst accompany all letters 

or no attention will be paid thereto. Tills ,. for OUI 
information aud not for pllblication. 

References to former articleB or anBwers should 
give date of paper and vage or number of qllestion. 

I nq n i l'ies not answeren in reaBonaole time shollid 
be repeated : correspondents will bear in mind that 
some answen:. require not a little research, and� 
though we endeavor to reply to all either by letter 
or in thi� d.epartment. each mUBt take his tnrn. 

Rn yers wiBbmg to purchase any article not advertised 
in ollr columns will be fllrni.hed with addresses of 
bouseB manufacturing or carrying the same. 

Sllecial 'Vritten I nfo rmation on matterB 01 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific A merican Snpple ment8 referred 
to may be had at t.he office. l'nce 10 cent. each. 

Rooks referrerl to promptly supplied on receipt of 
price. 

�l ineraJ8 sent wr examination should be <listinctly 
marked or labelec. 

(7540) B. N. IJ. ask!< : Will the zinc !;old 
in the hardlVare store for use in the bell batteries answer 
to use in the plunge batteries illustrated in the BCIEN' 
TIFIC AMERlCAN of August 31, 1889. that is, are they 
amalgamated as descrihed ? A. The zincs for bichro
mate battery .hould be flat plates as large as will Blide 
freely into lhe glaBs cells, and about II.ve-.ixte,ntlls inch 
thick. These plates can be pnrchased all ready for use. 
that is amalgamated, bnt it is eaBY to amalgamate them 
for yonrself. 

(7541) C. F. M. says : 1 would like t.o 
have a good receipt to make glne for tabbin� note beads, 
etc. I want the kind that will enable olle to reach into 
the middle of the tab, pnll out a sheet and not distnrb 
the remaining ones. A. The composition is said to 
be prepared aR follows : Glue. 4 pound. ; glycerine, 
:3 pounds ; linseed oil, � pound ; sugar, � pound ; 
aniline dyeB, q. s. to color. The glue is softened by 
soaking it in a little cold water, then dissolved to
getber witb the sugar in the glycerine, by aid of heat 
over a water bath. To tbis the dyes are added, after 
which the oil IS well stirred in. It is used hot. Another 
composition of a somewhat similar nature is prepared 
as follows: Glue. 1 ponnd ; glycerine, 4 0nnces; golncose 
sirup. about 2 tablespoonfnls; tannin, one-tenth onnce. 
Give the compositions an honr or more in which to dry 
or set before cntting or handling the pads. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

DECEMBE� 27, 1898, 

A N D  E A C H  B E A R I N O  T H A T  D A T E. 

LBee note at end of list abont copies of these patents.] 

Acid and making same, alkyl derivative of uric, 
E. F·i.cber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.700 

Acid. obtainin" alkyl·uric. E. �·iscber . . . . . . . . . . . . . .  616.6.'>6 
Adverti.inll deVice. E. Vedder . . . . . . . . . . . . . . . . . . . . . .  616.508 
Air good •. A. A. Younl{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.816 
Alarm. See Skate alarm. 
Alloy for .oldering. H. Griffith. Jr .. et aJ . ... ..... 616.613 
Alloys of copper and iron, manufacture of, J. 

Burn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,5!l9 
Armature coils, mould for forming, W. K. Bass· ford. Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .... . . . .. 616.51U 
ASP�r':,'�.f..�.i��'b.
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Automatic rel{ulator. H. E. Hnnt. . . . . . . . . . . . . . . . . .  616.842 
Axle. vebicle. E. L. Peter.on . . . . . . . . . . . . . . . . . . . . . . .  616.686 
Baby Jumper. Cowles & Clemson . . . . . . . . . . . . . . . . . . .  616.697 
Bag bolder and truck. combined. G. Ander.oll .. . .  616.4"� 
Baking tin. Warner & Howe ......... ............... 616.510 
t:lfn��r�·.�1'r
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HRlinl{ press. H. J. Grimm . . . . . . . . . . . . . . . . . . . . . . . . . .  616,785 
Balls. etc .. machinery for gaging and sorting 

.teel. Hall & Piercy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.789 
Bandage fabric. W. R. Cartledge . . . . . . . . . . . . . . . . . . .  616.524 
Barber's shears, M. G. Shain . . . . . . . . . . . . . . . . . . . . . . . . 616,639 
Barrel cover. W. P. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.447 
Barrel pitcbinl{ macbine. C. Kaestner ... . . . . . . . . . . .  616.647 
Batb app"ratus . •  bower. A. S. Hills ................ 616.668 
��fl� gf�;��el."�������elf�������� : : : : : : :  : : :  : :  : :  �l�:�� 
Belt placer and til{bteller. A. Luke . . . . . . . . . . . . . . . . . 616.792 
t:���:�: �: ���::d: : : : : : : :  : : : '. : : : : : : : : : : : : : : : : : : : : : :  �l�:�� 
Bicycle. W. E. Nalleborn . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.5.;1 
Bicycle frame. G. W. Miltimore .................... 616.681 
Bicycle I{ear. W. H. Symonds . . . . . . . . . . . . . . . . . . . . . . 616.744 
Bicycle lock. G. Jobnson ............................ 616.8j5 
�:���l: ::::g��I.!};,!\����U'ariieii : : : : : : : : : : : : : : : : :  3l3:t: 
Bicycle saddle. J. D. Hobbs ... . . . . . . . . . . . . . . . . . . . . . . .  616,&1 
BlClole 811Pport, Co lL Th1llltcill . ................... GlI.148 

Blackboard, M. D. L. MCCollnm . . . . . . . . . . . . . . . . . . . .  616. 7lJ9 
Boiler. See Water tube boiler. 
Hoiler tester, L. KaczRnder .. . . . . . . . . . . . . . . . . . . . . . . . .  616,53H 
Root or shoe toe protector. R. S. Simt�ter . . . . . . . . .  616,810 
Burin� apparatus rods, lowerin� device for, A. 

ltaky . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  filfi.fiRfl 
Boring tool. T. Russell . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  filti.4Wi 
Bottle. 111. �'. Hud.on . . . ........ . ... ................. 616.710 
Bottle closure, L. G. ��]anigan . . . . . . . . . . . . . . . . . . . . . tilli.52!f 
Bottle packing envelop. J. R. O'Reilly ............. @;.58a 
B�U:: i���k
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Bottles, device for preventing refillinJ{ of, J. I •. 
Adam •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.442 

Box. See Ca.b box. �'olding box. Hat box. 
Paper box. ServICe box. Wagon box. \York· box. 

Box. Marsh & Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fiHUi2.1 
Box fastener. P. C. I.eidich .. . . . . . . . . . . . . . . . . . . . . . . . .  ti1ti.ti24 
Brake. See Wagon brake. 
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BI'idge, suspension, 'r. J. Hitson ... .... . . .. . . . . . . .. .  616.536 
Bridg�s! folding steps or stairs for lift, 'I'. H. • 

Bru%
l
�� ��8eaJiiilg cycie' Chains',' A: 'ii: S'tai;biir'y; 
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Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  filli.5nH BrU8 h, polishing. M. I.e irler .... . . . . ........ . .. . . . . . .  6Ui,fi77 
Buckle and loop. Gelabert & Nel.on . . . . . . . . . . . . . . 61H.lm 
Burner. See Gas burner. 
Burning compound and compounding same. E. 

Gumpoldt .... . . . . . . . . . .... . . . . . . . . ... . . . . . . . . . . . .. .  616.8M 
Burnin� pulverized fuel. nozzle for, C. M. Day .. . fil6.4a.; 
Button. separable. � .. K. Golf .. . . . . . . . . . . . . . . . . . . . . . . fil6.4til 
�:��neJee

br�i�rr!·e��!r:;:· ·8eaied · ·caii.· ·  ?:iiiit· · cal�: 
lil6,505 

Sheet metal can. 
Can lock, milk. Weitz & Berkebile ... . . . . . . . . . . . . . . .  filfi,754 
Candy machine, A. G. McCausland . . . . . . . . . . . . . . . . . liIti,723 
Car door track, J. G. Lawler . . . . . . . . . . . . . . . . . . . . . . . .  Illti.476 
Car. dumping, P. R. Grabill . . . . . . . . . . . . . . . . . . . . . . . .  iilfi,llfl:{ 
Car, dumpinJ{, H. C. Williamson . . . . . . . . . . . . . . . . . . . .  lilli,fin3 
Car fender. street. 'r. C. Forbes .. . . . . . . . . . . . . . . . . . . .  lilii.7ot 
Car mechanism. street, ��. S. Pearson . . . . . . . . . . . . . . lim.5R� 
Car. mining. A. Maxwell . . . ... . . . . . . .. .... . . .. . . .. .  " 61Ij.793 
Cars, mechanism for operating doors of hopper 

bottom. J. S imonton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.811 
Cars, steam di8tributin� system for heating rai)· 

way. J. R. Dei.ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.827 
Carpet sweeper, C. King . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  6tH.R70 
Cartridl{e. J. Mutbberr . ........... . . ......... . . . . ... 616.721 
Cash box or safe, E. Caron . . . . . . . . . . . . . . . . . . . . . . . . . .  6Iti,7G7 
Ca.b rel{i.tel·. W. �'. Boc.bolf . .. . .. . . . . . . . . . . . . . . . . .  616.81i6 
Cash register and indicator printin� attachment, 

E. B. He •• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.70S 
Cask. aluminum. \Y. H. Taylor . . . . . . . . . . . . . . . . . . . . . .  tH6.5i);l 
Cask pitching apparatus. H. Ranch . . . . . . . . . . . . . . . . 616.fm2 
Character recordinJ! device. EUJ{le & \Vedge.. . . .  G16.1i.15 
Cbeck. tablet. W. 1<1. Howen . . . . . . . . . . . . . . . . . . . . . . . . .  616.6.i:l 
Cbenille and cbenille fabric. J. 8. Templeton . . . . .  616.748 
Chiped rolls. method of and apparatus for mak· 

lng. ��. (;orman .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61G.83.!) Churn power. J. M. Dorsey . . . . . . . . . . . . . . . . . . . . . . . .  tilli,S:¥! 
CiSlarette machine. R. J...ellg . . . . . . . . . . . . . . . . . . . . . . . . . 616,477 
Cleaner. �ee Hose cleaner. 'W indow cleaner. 
Clip. See Wbiffletree clip. 
2�g�g::n�:�i�!d�� �u�����·i ·Gormie··i.:: : : : : : : :  81�:+�1 
Clotbes reel. E. H. Larkin . . ...... . . . . . . .. . .. . . . .. .. .  61Ii.lii'6 
Clutch mechanism. G. J •. Reenstierna . . . . . . . . . . . . .  61(j,729 
Coatinl! metallic sheets. process of and appara-

tUB for. T. Ree • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.491 
Coffee berries, apparatus for roastinll, M. F. 

Ham.ley . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . .. . . . .. . .  616.�!lO 
��e;b'::�II: N: 8,r��'ii?i�:.J��: : . : : : :: : : : : : : : ' : : ' : : : : : :  nl�:!Ri 
Colter, plow. G. J. Bransford . .. . . . . . . . . . . . . . . . . . . . . .  fi1ti.400 
Combing machme frame, cotton, J. T. Meats .. . . . . 616.7!l4 
Compress, roHer. J. R. Frlrdyce . . . . . . . . . . . . . . . . . . . .  616,777 
Compressor or blowhlJ{ engine, Helander & Lind-

roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61fi.6fi7 
Con veyer. F. H. Hichards.. . . . . . . . . . . . . . . . . . . . . . . . .  6lfi,6RS 
Copying press, O. J. 'I'aeuber . . . . . . . . . . . . . . . . . . . . . . . . tilG.74S 
Cord or tape. stiffening. \\' "rren & Holden . . . . . . . .  ti16.645 
Corset. and fastening therefor, J. M. Steinhardt 616.50.'1 
Cotton I<in. W. H. Ba.kin ... . . . . .. . . . . . ...... .. ...... 616.761 
Cotton Ilin. multiple. T. �'. Hutchin.on . . . . . . . . . . . .  616.466 
Coupling. See Pipe couplinJ{. Thill coupling. 
Crate. collap.ible foldin". A. E. Anderson . . . . . . .  616.445 
Crate or coop. foldnble. J. O. Mo.s .. . . . . . . . . . . . . . . . .  616.5.'>0 
Crutcb. R. Scbwartinl{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.738 
Cr

Yj�·n�·c��.����� .�.f. �.��. �������.�� .���.��.t.�����.�,. 616.821 
('ulinary vessel. A. C. Hertz . . . . . . . . . . . . . . . . . . . . . . . .  616.573 
Cultivator, J. A GreC"ory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,837 
Cutter. C. H. Cburcbill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.825 
('mtin" macbine. M. E. Card . . . . . . . . . . . . . . . . . . . . . . . .  616.823 
('ycle drivin!! I{ear. cbainle ••. J. A. N. & C. B. H. 

Rasmussen . . . .  - . . . . . . ... ...... . . . .. . . . . . . .... 616,5.;9 
('ycle drivinl{ mecbani.m. G. G. M. Hardingbam 616.534 
Cycle hubs, apparatus for manufacturing, H. W. 

L. M. Bourke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.764 
Cycle lock. Detblef.en & F·eddersen . . . . . . . . . . . . . . . 616,77; 
Dam for repairing breaks in levees, W. H. 

Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.1190 
Di.play cabinet. Illuminated. F. A. Daly . . . . . . . . . .  616.826 
g��J:bt
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DrawinJl roller, G. IL Sachsenroder . . . . . . . . . . . . . . . .  616,735 
Dredging machine, U. F. Kret.z ... . . . . ...... ....... . .  616.ti7S 
Ore •• wai.t. E� K. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . 616.644 
Drill. See Sboe drill. 
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EI<!! ca.e machine. J. H. Hatchelder .. . . . . . . . . . . . . .  616,520 
Electric cable. armored. E. 1'. Greenfield . . . . . . . . . .  616.612 ElectriC beater. J. �'. E. McElroy .. .. . . . . .. .. .. . . ... 616.800 
Electric motor and controllin� same. C. W. Ken-

neely... . . . .  . ... . . .. .. . . .... . ... . . . . ... . . ........... 616.673 
Embalming and cooling board, H. A. 'I·ozer ....... 616.691 
Embroidery machine. Eder & Stein . . . .  , . . . . . . . . . . . fll6,776 
End gate fa.teoer. S. A. Robin.on .. . . . . . . . . . . . . . . . .  616.588 
Engine. See RUIl enJline. Rotary engine. 
Evaporator. H. B. Scbulte . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.6.18 
ExbauRter. J. M. Seymour. Jr .................. . ..... 616.500 
Expo�ure meter, .T. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . 616,760 
Extractor. See Spike or nail extractor. 
Ii'abric. See Randage fabric. Woven fabric. 
Fan, motor. }4�. Lenzner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.712 
Fastener stud member, separable, G. E. Adams . . 616.7.SS 
Faucet. P. K. O'I.ally.... . . . . . . . . ... .. ...... . . . . .  616.629 
Faucet. mea�n rin", IJ. H. JohnsoJl... . .  . ... ....... 616,671 
}4'ellce. D. J. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616,5:'J8 
,,'ence, farm. Russell & Ii·entre�s . . . . . . . . . . . . . . . . . . . .  616.7:« 
�·ence. portable wire. J. W. I.e Gore . . . . . . . . 616.544. 616.545 
Ifences, machine for weaving stay wires on wire. 

P. J. Wieland .. . . . . . . . .. .. . .... ..... .............. 616.514 
Fender. See Car fender. 
File. paper or bill. A. A. Rea.er . . . . . . . . . . . . . . . . . . . 616.400 
F'irearm .igbt. E. �'. M. Wendel.ta<1t . . . . . . . . . . . . . .  616.512 
�'olding hox. J. A. King.ley . . . . . . . . . . . . . . . . . . . . . .  616.848 
Fuel washing and flltermg appliance, G. W. 

Elliott ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.81n 
Furnace. See Smeltin" furnace. 
Furnace. Snyder & Heitzman ... .............. ..... 616.742 
Furnace cbarl{inl{ apparatu •. bla.t. �'. C. Roberts 616.494 
F'urnace for beatinl{ billet •. E. H. Carroll .. . . . . . . . .  611i.602 
Furnace or heater, C. D. Howard . .. . . . . ..... . . . ... 616,844 
Furnace smoke consumer attachment, W. H. 

Perley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.727 
}4'urnaces. hollow arch supportin" standard or 

buckstay for zinc smelting, R. H. & W. Lan. 
yon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.474 

Game board. IV. W. Pbare.. . . . . . . . . . .  . . . .... ... . .  616.557 
Garment, A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti16,4HO 
Ha. burner. C. �'. Cattell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61fi.4.',;J 
Ga. burner. E. J. Dolan .. . . . . . . . . . . . . . . . . . . . . . . . . . .  616.828 
Gas burners. air regu lating device for atmo-

.pheric. J. N. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.752 
Gas burners. ch imney holder for atmospheriC, J. 

N. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.753 
Gas bm:.ners. etc .. for heatinJ{ purposes, utilizing 

flame. of. P. R. Wilde .. . . . . . . . . . . . . . . . . . . . . . . . . .  616.564 
g:: ::�:�:�g�: :�:i�l:�::.f.·f.·li:rs���· �  : � : : :�:::: 2I�.'tt� 
Ga. regulator • •  afety . .1 C. Reynolds . . . . . . . . . . . . . .  616.730 
Gaseous products from dry distillation of wood, 

apparatus for extractinl{. A. Schmidt . . . . . . . . . .  616.637 
Gear teeth, device for generating, O. J. Reale. 

616.648. 616,649 
Generator. See Gas generator. Steam genera· 

tor. 
g�::re�����i�B.�

a
!�hi'rie· for' iiiakiiig: and ' driv� 616,664 

Inl{. J. S. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.603 
Gold leaf, paste composition for saving. F. H. 

Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.791 
Grate. �'. Wandel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.595 
Greenbou.e I{utter. G. M. Garland . . . . . . . . . . . . . . . . .  616.781 
Grinder. portable roll er. F. W. Wright . . . . . . . . . . . .  616.fi97 
Gri.t mill • •  1. R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6IM6.Q 
Gun carnB"e. A. Resow... . . . . . . . . . . . . . . . . . .  .. ...... 616.687 
Gnn. take down. W. MaBon . . . . . . . . . . . . . . . . . . . . . . . . . .  616.719 
Hair pin, C. A. Meldrum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6l6.fi80 
Ham •. etc .. pre.ervlnl{. C. J. Dempsey . . . . . . . . . . . . .  616.527 
Handle. See Stamp handle. 
�:��%,;'.ba.�
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Harrow. B. H. & U. Garst . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.530 
Harvester and thrasher, combined, A. Gump . . . . .  616,786 
Hat body pouncing machine. G. F. Larkin . . . . . . . .  616,� 
Hat box. knockdown. W. G. Ha ... . . . . . . . . . . . . . . . . . .  616.869 
Hay .tacker. R. E. McDanlel . .. .. . . . . . . . . . . . .... . . . .  616,581 
Hay .tacker. W. H. Ney . . . . . . . . ... ... .. . . . . . . .. . . .. . 6l6,6:l8 1I..wr. s.o BltotrtQ h..wr. 
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Hermetically sealed can and opener for same. 
Sloan & Barne •.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.740 

Hides. skillS. or leather, machine for treatinll, J. 
Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.570 

Hoop lUI!. Il. C. Henlly . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  b16.5:15 
Hoops. impellinJr device for bowling;. J. D. Hetley 616,707 
Hose cleauer. J. !t. Cochran . . . . . . . . . . . . . . . . . . . . . . . . .  616.696 
Hub. vebicle wbeel. J. W. Bellrd . . . . . . . . . . . . . . . . . . .  616.650 
1��:�����I��lr�e:N�fe��I;:ei;;ss��lelran8Poriing 616,&10 

Wel.bacb or otber. S. Ma.on .... . . . .. . . . . . . . . . .  616.548 
Jar. A. J. Hartman . . .......... .................... .. 616.IlaU 
Jar nnd closure, D. I •. Newcomb . . . . . . . . . . . . . . . . . . . .  616,55.1 
Jomt. See 'I'ube joint. 
Joints. composition for makinJ{ tight. Redhead & 

l£mm erson . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . .. ... . .  fiJfi.;"XiO 
.Journal box lubricator. B. M. Steele . . . . . . . . . . . . . . . til6.1S12 
Knife. See Pocket kmfe. 
KnittinJ( machine. W. W. Burson . . . . . . . . . . . 616,600. tnti.liOl 
Lndder and scaffold. com bined. 1. R. Bell . . . . . . . . . .  6lti.7t12 
Lamp. acetylene gas. C. N. Lippitt . . . . . . . . . . . . . . . .  Ul6.;'H 
I.amp. acetylene J{as generator, .l1'. 'V. HedJre· 

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r.t6.464 
I.amp. electric incandescent. Joel & �'anta . . . . . . . . 6lti.t)20 
J.Jamp for miners, electricul safety. C. Francke . . . 616.77H 
I.amp. incnndescent VH llOr. H. L. Doran . . . . . . . . . . .  lil6.M29 
Lam p socket and base. incandescent electric. C. 

Van !Jeventer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.507 
Lamps. IigbtillJl or extingUlshin� automatically 

incandescent electric, Cole & Kmsman . . . . . . . 616.770 
Lamps. support and take up device for cable sus-

pended electric. J. H. Dorion . . . . . . . . . . . . . . . . . . . . 616.607 
I.and roller. M. A. MartilldaI0 . . . . . . . . . . . . . . . . . . . . . .  616,711 
Latcb llnd lock. "ravity. C. K Moats .... ...... . . . . .  616.626 
Leather SJlip'pinl'!' machine, C. C. !logers.. . .  . . . . .  616;ia3 
l.iJlht. See �kyIiJlht. 
I.uck. See Bicycle lock. Can lock. Seal lock. 
Luck, V edder &. 'l'ressel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.751 
Locomotive boiler water heater. P. A. Kimburg .. 61b.541 
Lubricator. See Journal bux lubricator. 
Lubricator, G. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  filfl.670 
Mail bag catcher and crane. S. R. Patten . . . . . . . . . .  tilli,556 
Manure .preader. J. S. Kemp ... . . .... . . . . ........... 616.621 
Mntrices, method of and means for making, C. 

Senr • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,562 
Measuring instrument recording device, A. H. 

Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.669 
Mercerizing apparatus. H. David . . . . . . . . . . . . . . . . . . . 616,606 
;}lercerizinJl machine, J. H. Hope . . . . . . . . . . . . . . . . . . .  616.709 
Metal cutting .hear •• V. E. Edwards . . . . . . . . . . . . . . .  616.608 
Meter. See tt;xposure meter. 
Milk can • •  elf mellsurinl'. C. H. Van AI.tyne .. . . . . 616,594 
Mill. See Coffee mill. Grist mill. 
Moulding masse cuite, apparatus for, J.J. May . . . . .  616,679 
Motor. See Electric motor. Rotary motor. /}'ide 

motor. Wave motor. 
Motor. Ros.i & Gbi!<l{eri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616.539 
Mower and trimmer, convertlble lawn. S. O. 

Jobn.on ... . . . . . . . . . . . . .. .. . . . . . . ... . .. .. . . . . . . . . . . .  616.846 
Mowing machine finger and stationary blade, J. 

H. I{alldllll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.631 
Multiplication. chart for facilitating operation 

of. H. P. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.52.1 
Nail puller. Pearce & Walker . . . . . . . . . . . . . . . . . . . . . .  616.803 
Necktie f"stener. �'. J. Callaghan . . . . . . . . . . . . . . . . . . .  616.822 
Non·conducting cuvering. R. H. Martm ...... . . . .  ti16.47H 
Noodle cutting machine. E. V. Brake . . . . . . . . . . . . . . 616.44�:I 
Nozzle. J. \Vrhcht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . filtj�7.i7 
Oil und water separator. J. C. Glenn .. . . . . . . . . . . . . . .  tHH.fHil 
011 tank . cubinet, W. A. 8exton .... ... . . . ..... ..... 616.a!11 
OHver, ltuiza & Souther .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61fUXH 
Package. germ proof, W. M. Kinnard . . . . . . . . . . . . . . 61U.472 

(Continued on page 14.) 

ORDINARY RATES. 
[nside Pall"e, each insertion. - 7:J cents a line 
Back Pall"e, each i nsertion, - - $1.00 a line 

WFor some dasses of Advertisements. Speclal and 
Htgher rates are required. 

Tbe above are charges per agate line-abont eil{bt 
words per line. This notice shows the width of the i ine. 
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Foot power 
Screw ... 

...cutting 
Automatic 
Cross feed 

9 and t I-Inch Swing. 
New and Original Features 

Send for Catalogue B • 
Seneca Falls Mfg. Company, 
695 Wat<r St., Seneca Falls,1/.Y. 

, • PHYSICAL AND SCHOOL ApPARATUS • •  

IN DUCTION 
COILS for experi-
ments in X rays and 
other electrical work. 

ROCK DRILLS 
AIR COMPRESSORS 

S IMPLEST. MOST EFFICIENT and DURABLE. 

(RAN D D R I LL CO.) 
Send jM CataloQUe. 1 0 0  Broadway. New York. 

N I C K E L  AND 
Electro- Plating 

Apparatus aDd .!Iatenal. 
THE 

Hanson & VanWinkle 
Co •• 

New Rl·k. S. J _  
136 Liberty Bt., N. Y. 

30 & 32 B. Canal Bt. 
Cbiclll(O. 

If you want the best CHUCKS, buy Westcott's 
Double Grip 
Little Giant 

BARN ES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has thue Great Advalltage., 

The 8peed C&D be iDstautl1 cbanged from 0 to 1600 
:ntbbeU!:!d��: .:������!:'r"a:����� 
smallest CI' largest drill. within t.s r&ll�a WODo 
dt'rful ecoD(lmy in time aDd great I&viDe 1D. driD 
breualre. Beud tor catalogue. 

W. F • • JNO. BARNES C�'1 
1111111 Bubl 11"_ - Bockfo&"U, W. 
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