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of fish, and some animals, chiefly belonging to the Eo
cene, Pliocene, or post-Pliocene ages. 

secured to connected railway platforms, and rUD 
along the railroad track, from one ditch to aDother, 
as occasion requires. The cars, loaded with the crude 
phosphatic material dug out of the pits, are run 
down to the washing apparatus, constructed at an 
elevation of some 30 feet from the ground, and gener
ally consisting of a series of semicircular troughs 20 
to 30 feet long, set in an iron framework at an incline 
of some 20 inches rise in their length. 

The present selling price for dry phosphate, with aD 
average mean analysis of 57 per cent tribasic or bone 
phosphate of lime is $7 per ton of 2,240 I b. on wharf at 
Charleston. 

Very careful analysis of a large number of the sam
ples of land rocks taken froll the pits above described, 
made in my laboratory, under my own supflrvision, 
gave, after being well dried at 2120 P., the following 
averages: 

As I have already said, the quantity of phosphate 
mined and sold in South Carolina during the past few 
years has been continually increasing until it has now 
reached the figure of about 500,000 tons per annum. 
Assuming that the unexploited deposits stL cover an 
area of some thirty miles, and that they will yield the 
present average of 750 tons of phosphate to the acre, 
we may count upon a reserve of about 14,000,000 tons. 
With a constantly growing demand for .. fertilizer" 
purposes, it would, therefore, seem as if the mining 
resources of the State would be exhausted in from fif
teen to twenty years. 

Moistnre, water of combination, and organic matter 
lost on ignition .... ................. . ...... ........ · .  8'00 

Through every trough passes an octagonal iron
cased shaft, provided with blades so arranged and ciis
tributed as to form a screw with a twist of one foot in 
six, which forces the washed material upward and pro
jects the fragmellts against each other. The phosphate 
laden cars are hauled up an incline and their contents 
dumped into the bottom trough, where the phosphate 
encounters one or more heavy streams of water, 
pumped up by a steam pump. This water does not 
run off at the bottom, but overflows at the higher end 
near where it enters. When sufficiently washed, the 
phosphate is pushed out upon a one-half inch mesh 
screen; the small debris being received on oscillating 
wire tables below. It is now ready for kilning or dry
ing, and of all the methods hitherto adopted for this 
irnportant process, that of simple burning or roat;ting, 
in an ordinary kIln, such as is generally 11tsed in the 
manufacture of bricks, has been found at once the 
most rapid, effective and economical. 

Pbospbate o f  lime 0" ....... •• ...... ...... ... ........ 67'63 
Carbonata of lime .................... ... .. .......... 0'68 
Pbospbate of iron and alumina........ ... .... ..... 6'60 
Carbonat'" of magnesia.. .. . .  .. .. .• ........ . .. .... .... 0'78 
Sulphuric acid and fluorine ........ ........ .... ..... }'80 
Suud, siliceous matters aud undetermined............ 10'64 

100'iJO 
These figures suffice to show that the grade of this 

phosphate is not extremely high, but it is admirably 
adapted for the purpose of manufacturing commer
cial fertilizers, and will, therefore, long continue to 
maintain a leading position as a raw material in the 
markets of the world. 

With a probable appreciation of these figures and 
facts, the efforts of the wealthiest mining companies 
now in the field are naturally directed toward the ap
propriation of all available and readily accessible de
posits, and there is no doubt that while a�quired on 
reasonable terms and worked with economy their ex
ploitation will continue to be attended with very pro
fitable reEults. 

Before it can be made available for industrial pur
poses, it is made to pass through three distinct and 
successive operations : 1. Mining or excavating. The divide!lds distributed during the past year by 

some of the companies, whose figures have been pub
lished, amounted to a trifie less than $500,000, and it is 
significant of the rapid intellectual growth and com
mercial and industrial development of the South that 
of the total phosphate mined in the State, more than 
one-fifth is actually used in Charleston formanufactur
ing purposes. About one-third of the balance is ex
ported to Great Britain and Gerruany, and the remai n
der is principally sent coastwise to Richmond, Balti
lllore, Philadelphia and New York. 

2. Washing it free from sand and other impurities. 
3. Kilning, to free it from moisture. Taking these in 
their order, it is customary to establish a main trunk 
railroad starting at the river front, or on the bank of 
some convenient stream, and passing right through 
the center of the property to be exploited. 

The rock is built on layers of pine wood, and owing 
to its containing a considerable quantity of organic 
matter, it readily lends itself to combustion and re
quh·es but a short time to becorne quite red hot. Alternate laterals can be run off at right angles 

from any portion of this main line, at distances of say 
500 feet, in conformity with the nature of the ground. 
Between and parallel to these laterals, a ditch or 
drain is dug to a depth extending 4 or 5 feet below 
the phosphate strata. From thjs main drain the ex
cavators start their lines at right angles to the later
als, commencing at one end of the field and digging 
trenches 15 feet witle and 500 feet long, the work 
being so arranged that the men are stationed at in
tervals of 6 feet. Every man is supposed to dig out, 
daily, .. a pit" 6 feet long, 15 feet wide, and down to 
the phosphate rock. Thfl overlying material is thrown 
out to the left hand side of the trench. The phos
phate itself is thrown out to the right, and taken in 
wheelbarrows to the railruad cars which pass at either 
end of the trench. The water drains from the 
trenches into the underlying ditch, a n d  is then'e 
pumped out by means of a steam pump worked by a 

I locomotive engine. The pump and the engine are 

The kilns are made sufficiently large and so arranged 
as to allow free passage to a train of cars, which, run
ning on the main line of railroad, can be loaded in the 
kiln, run down to the landing place, and discharged 
directly into the barges or boats on the river. With a 
properly constructed plant, regular drainage, and effi
cient management, the total cost of producing one ton 
of South Carolina phosphate in clean, dry, market
able condition is about $3.50 per ton, made up as fol
lows: 

Mining, at a maximum depth of 15 feet. ................ $1.00 
Draining tbe mine ............. . ......... "... ......... 25 
Loading on cars and carryIng to washer ... ' .. ........ 60 
Wasbing .................... ............ 30 
Drying and handling in kiln. .. . .. .. .... .... .. .......... 50 
i:!bipping from kiln into ve.sels on river.. . . . 25 
Interest ou capital invested in plant and repairs to same 15 
Superintendence and management of mines............ 20 
"'owage to Charleston, say.... .. . .  ..................... 25 

Total per ton of 2,240 Ib .... , . . .. . . ..... ... . . $3.50 

When the great benefits accruing to South Carolina 
and its people from this industry lI.re appreciated, i t  
will not appear strange that active search f o r  phos
phate beds of similar value should have been stimulat
ed in the adjoining States, and that the most intense, 
not to say l.'1ad, excitement has manifested itself since 
the discovery some two years ago of the Florida phos
phate deposits. 

No/e.-Tbe Florida pbospbate beds will be fully treated in tbe follow. 
ing article. 

(To be continued.) 
••••• 

THE glaze upon enameled cards is made by pressure 
upon a polished plate or rollers. The composition is 
chalk, clay, and a little starch. Good work is not pos
sible without elaborate accessories. 

RECENTLY PATENTED INVENTIONS. 
Engineering. 

SYSTEM OF STREET CAR PROPUL
SION.-Ifrederick G. Wheeler, Montclair, N. J. Com
bined witb tbe engine cylinders is a water chamber ond 
a Bvstem of circulating pipes, with condensers arranged 
III tbe front lower part of the engine and connected 
wltb tbe exbaust I,orts of tbe cy 11Ilders, an auxiliary 
condenser being arranged on a bigber level, w Ilile " 
pump connects tbe lower condensers and tbe water 
cbamber. Tbe construction is sucb as to cause tbe 
water to circulate tbrougb a series of tubes back to tbe 
water chamber, wbile tbe water of condensation is led 
back to tile water cbamber, forming a complete circu· 
lating system. The invention is an improvement on a 
former patented lDvention of tbe same inventor in tbat 
class of motors in wbicb tbe water is beated in a 
stationary boiler and supplied to a water cbamber on 
tbe motor car. 

Kaihvay Appliances. 

GONDOLA CAR.-Ferdinand E. Canda, 
New York City. This invention provides for tbe use of 
one or more lateral r"ds on tbe exterior of each side uf 
tbe car body, tbe ends of tbe rods beIng provided witb 
screw tbreads and nuts, tbe ancborage of the rods being 
made III tbe ends of tbe side buards and tbrougb iron 
castings formmg ancbor blocks, made in such form as 
to be completely clamped and beld in place by tbe side 
boards, tbereby being rendered secure against beieg 
pulled out. Tbis improved lateral support is wbolly 
outside of tbe interior surface, and none of the avail. 
able spaoe of tbe car is occupied by tbe rods or fixtures. 

Electrical. 

BA T T E R Y. - Jacob O. Brinkerhoff, 
Hackensack, and Miltcn E. Smith, Rutherford, N. J. 
Combined wltb a copper cylinder forming one of the 
electrodes Is an exciting fluid formed of an antimuni· 
ous chloride and in contact witb tbe inner and outer 
sur race. of tbe cylinder. Tbe inventors claim for tbis 
battery long life, bigh voltage, and no creeping or cor
roding. Tbe exciting agent may be used in hquid or 
solid form and applied to one or both electrode., in the 
common jar battery tbe electrodes extending into tbe 
antimonious cbloride, wbile in tbe porous cup batteries 
Dilly one electrode is immersed. 

.llIecltanical Appliancel!l. 

BARREL HOOPING MACHINE . - Max 
Rosenow, Peoria, IlL This invention provides attach .. 
ments for tbe ordinary iron boop driving or trussing 
macbine, whereby the machine can be readily adapted 
for tbe driving of wooden hoops on barrels, providing 
also suitable means wbereby tbe chine ur head hoops 
can be more effectnally placed on tile barrel witbout 
danger of crusbing or breaking tbem. 

WOODEN Hoop LOCKS. - The same 
inventor bas patented a SImple and effective machine 

for cutting the lock. In woodell Iloops III u quicK anll 
positive manner. Combined with a revolving cutter 
head i. a hoop-clamping device arranged at right angles 
to the rotation of the cutter head, the device being 
pivotally sLlpported and vertically adjustable in rela
tion to tbe cutters. 'rbe hoops, after baving one end 
cut into a lock, are beld by tbeir lock cut to tbe forked 
edges of gauges, wbicb set tbeir uncut ends to tbe 
proper position for cutting. 

OIL CUP. - Thomas McEntee, Jersey 
City, N. J. This is a lubricating device especially 
adapted for oiling tile crank pin of a marine or otber 
engine, or any moving portion of machinery requiring 
a constant and reliuble oil feed, and wbere the oil i. 
difticult to apply by tbe use of tbe ordinary cup or ran. 
It has a needle valve for adj ustment to give tbe reo 
quired feed, and the cup is made of sufficient size to 
supply oil for twenty.four bours, or as long as may be 
desired, tbe quantity of oil in tbe cup being always 
indicated by a gauge tube. 

P L U M B AND LEVEL. - William J. 
Garner and Thomas Cunnaugbton, Latourell Falls, 
Oregol1. This invention covers a combination device 
baving an extensible support that can be lengtbened or 
sbortened, combined witb one or more spirit levels and 
a plumb line and bob, the level being supported by tbe 
stock and arranged transversely of and adjacent to 
tae bob, whIle a suspension device is connected witb 
tbe bob and extended upwardly, being secured at a 
point above tbe level. At one edge of tbe stock is a 
spirit level and at tbe opposite edge is a swinging 
gravity level. 

WATCH MAKER'S ROLLER REMOVER. 
-Micbael L. Sbeeban, New York City. Tbis is an im
proved device for removing and replacing tbe rollers of 
watcb balance wbeel staffs or pivots. the invention 
providing a lilmple construction whereby rollers may be 
disengaged from tbe staffs or pivots of balance wbeels 
in an expeditIOus and convenient manner, without dis
turbing tbe bair spring or injuring tbe pivots or ruby 
pin. 

MECHANICAL MOVEMENT. - Israel F. 
Good, Allentown, Pa. I n  a suitable frame is mounted 
a vertical shaft baving at its upper end a gear wbeel, 
above whicb is secured a post supported by' radial bars, 
a gear wheel meshing witb tbe lower gear wheel and 
connected to tbe post by a universal joint, wtth other 
novel features, tbe device beIng designed to furnish a 
simple means for multiplying speed and transmitting 
power . 

Agricultural. 

the time tbey are cut, tbe machine also spreading tbe 
butt of tbe sbock prior to its dell very from tile bar
vester. 

POTATO DIGGER AND HARVESTER.
Clinton Lanker. St. Josepb, Mo. This invention con
sists of a plow baving a double mould bourd and dis
cbarging on to an incliued elevator provided with raking 
arms travehng over the grated bottom of the elevator to 
carry the potatoes upward, a discharge spout being ar� 
ranged transversely below tbe elevator. The machine 
gatbers tbe potatoe_, separates tbem from tbe soil and 
weeds. and delivers tbe cleaned potatoes to bags or 
otber receptacles carried on tbe macbine. 

Miscellaneous. 

BLEACHING. - Honore Korw in d e  

SPEAKING 'rUBE AND EARIPHONE. 
Frederick Scbluchtner, Brooklyn, N. Y. This In ven
tion prOVides a speaking tllbe bavIng, in addition to 
tbe usual mouthpiece, a brancb tuhe witb an attached 
earpiece, the branch tube being loca ted between the 
wbistle and the moutbpiece. Tbe wbistle has an 
operatIng bandle exterior to tbe tube, and is closed 
by a spring on the bandle. 

GOODS EXHIBITOR. - Noah E. Otto, 
JOhll8town, Pa. A strong, compact frame, easily 
taken apart, carries a serIes of vertical rollers adaptcd 
to receive rolls of fabric, there being also combined 
witb tbe frame a rack adapted to hold Jrooms and 
similar sbaped articles. Tbe invention is designed to 
provide a neat, compact and efficient receptacle for 
holding and exhi biting rolls of carpets, oilcloths and 
otber bulky and beavy fabrics, so tbat tbey may be 
well displayed and easily bandied. 

SAVINGS RECEPTACLE. -- Charles O. 

Pawlowski. Paris, France. This invention provides an 
apparatus for tbe bleacbing of vegetable and animal 
matter, and tbe wasbing and scouring of wool and otber 
substances, eitber woven or yarn or fiber, with the BurnB, New York City. Tbis invention relates to 
avoidance or manipulation. Combined witb a series of boxes used by depo�Itors for collecting t.beir savings 
vats containing liquid, and connected witb each other from time to time and afterward depositing tbem in 
below tbe level of the liquid, are two vacuum receptacles, the bank. It provides a safety receptacle in which the 
placed on a bigber level tban tbe vats and connected box has a slut for entry of �he COlD, and an openmg 
witb them below the level of tbe liquid, to effect alter- i and closmg hd, cO",lbmed wltb . a lock controlhng tbe 
nately an automatic displacement of tbe liquid in the hd, a catch mecbamBm controllmg tbe lock, and two 
vats. keys, one key beIng stationary for operatIng the catcb 

CANE JUICE FILTRATION. - Leo n controlling the lock, and the otber a movable key to 
the lock itself, thereby affording increased security. 

Boyer, New Orleans, La. Tbis is un improved ap· 
paratus for treating cane juice by filtratIOn. designed 
to make tbe JUICe so clean that the custom of using 
lime to neutralize tbe acid in the juice can be sO 
simplified as to require but little skill or knowledge to 
carry it out. The invention provides a primary strainer 
box or tilter composcd of a series of strainer drawers 
arranged in sets one below tbe other, tbe drawers in 
each set being of one mesh, but the several sets being 
of successively finer mesh in a downward direclion. 

SPRAYING DEVICE. -Willialll J. Ruff, 
Quincy, Ill. Tbis invention relates to a liqmd coolin� 
apparatus more especially designed for spraying beer 
and ale worts, and adapted to prevent clogging of tbe 
device by small particles of bops and other sub.tunces 
liable to pass with tbe worts to the .praying apparatLl •. 
A valve is adapted to paB' into tbe spraying orifice, being 
beld on an adjustable valve stem, while a piston beld 
on tbe valve stem is adapted to automatically actuate 
tbe latter to remove tbe valve from the orifice when 
clogged. 

SCISSORS OR SHEARS.-Juliu8 Langen
berg,Ohligs, Germany. Combined witb tbe pivoted 
blades is a spring-pressed pin protruding tbrougb one 
of tbe blades so ns to impinge npon tbe otber, whereby 
tbe two blades arc pressed against eacb otber auto
matically witbout using any band pressurp. dnring 
cutting. Tbe construction is also designed to insure 
the blades cutting tbe lCaterinl during tbe wbole cut
ting movement, from tbe point wbere tbe edges meet 
toward tbe ends. 

B E E  HIVE TONGS. - Crawford D. 
Holt, Murray, Ky. Tbis is a novel form o f  tongs for 
bandling tbe comb frames of bee bives, tbe tongs 
having jaws adapted to clasp tbe tops and sides of tbe 
frames, with means for locking the jaws in position. 
TheBe tongs alford ready means of handhng the frames, 
avoiding the necessity of putting tbe hands or fingers 
in the hives and the attendant danger of being stung by 
tbe bees. 

SASH FASTENER -Charles E. Angell, 
MEASURING AND DRAWING INSTRU- Salt Lake City, Utab. Tbis i. a combined willdow MENT.-Charles W. James, Pililadclpbia, Pa. Com· sasb lock and lift, consisting of a positive iocking 

CO R N  HARVESTER. - Thomas 

bined wit'h a forked arm are two arms of unequal bolt adapted to automatically engage witb bolt hole. in 
lengtb pivoted bet.ween tbe members or tbe forked arm, the window frame, an attacbed key for operating t.be B. tbe longer arm being of a length equal to tbat of tbe bolt, a pivoted thumb piece applied to tbe outer end of 

Jones, Radnor, Obio. Combine': witb a gathering forked arm, wbile a block is adjustably secured to one the key to operate the key and serve as a lifter, togetber 
frame binged to swing laterally, and baving yielding of tbe arms. Tbe instrument is ,imple and dLlrable in . witb an adjustable dog orcatcb adapted to engage wltb mean. for bolding it normally parallel witb tbe rows or construction, and can be readily manipulated to ob- tbe key to prevent tbe latter from turning to !lct upon 
corn, are upper and lower endle.s belts carried by the tain or measure inside or outside augles and ob- tbe locking bolt. frame, and a stalk-culting mecbanism below tbe lower tam tbe mit.ers of tbem, or it may be nsed for caliper-
Ilelts for cutting the .talks as tbey p •• s between tbe ing, or arranged as a deptb and end marking gaulll', 'rHILL COUPLING. - Augu.,tI1R Beale, 
belts. The stalks are beld ill an upflgbt position at dividers, compasses, etc. I Brooklyn, N. Y. TblJl invention provides u sbaft 
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coupling designed to be simple, durable and noiseless, 
whereby the pole may be convemently connected to or 
detached from the axle by the most inexperIenced 
helper. It also provides a means whereby the sufety 
straps may be readily connected with or disengaged 
from.the pole or shaft. 

LOAD BINDER. - Harry M. Bradley, 
Canon City, Col. A longitudinally slotted bar with 
teeth on opposite sides has an apertnre in one end 
for the attachment of a rope, the bar being pasaed 

7'he cl&arge jor Insertion W7Jd<r tM. "'ad is Olle Dollar a line 

Jor each insertion : about ei{Jht words to a line. Ad1ler
tisenMnts must be received at publicatioo office as early as 

Thwrsday l1wrning to appearitn the following week's issue. 

1 wish to buy second band latbes, planers, drills, sbapers, engines, boilers. and machinery. Must be in good 
order. Will pay cash. W. P. Davis. Rochester, N. Y. 

through a slot in a lever, where it is held by a pID and Acmeengine, l to b H. P. See adv. next issue. 
epring-presaed pawls, and there being a rope attached Presaes & Dies. Ferracute Macb. Co., Bridgeton, N. J. 
to the lever, the whole forming " simple and conve- Billings' Patent Breech-loading Single Barrel Shot-nient device for binding loads upon vehicles in a quick gun. Billings & Spencer Co, Hartford, Conn. 
and seCure manner. The device may also be used for Beat Ice and Refrigerating Machines made by David pulling posts, tightening wire. and 8S a lifting jack. Boyle, Chicago, IlL 170machinea in satisfactory uae. 

WAGON BRAKE. - John W. Herrin, Steam Hammers. Improved Hydraulic Jacks, and Tube 
Mount Vernon, Ill. ThIS invention provides a brake Expanders. R. Dudgeon, 24 Columbia St., New York. 
which wlll be automatically applied to the front wheels Screw macbines. mUling macbines. and drill presses. 
when the vehicle to which it is attached starts down on an Tbe Garvin Mach. Co .. Laigbt and Canal St8., New York. 
Inclined grade, and will be automatically released when 
a level grade is reached or the vehicle is started up hill. 
The invention also provides a locking device whereby 
the brake may be locked either when applied or reo lea.ed, thus taking all strain off the draught animals. 

WATERING 'l'ROUGH.-John 'r. That· 
cher, Frankfort, Ind. This trough has an apertured 
end. with a valve arranged to slide past the aperture. in 
combination with a float hinged to the side of the 
trough and a rod connected with the valve at its lower 
end and adjuetably connected with the float at its 
apper end. It is designed that the trough shall always 
be filled to a definite level, the valve and float working 
to effect this automatically. 

STOVE. - James W. Ca!'.::1, Castalia, 
South Dakota. This is a stove of simple and durable 
construction for heating lind cooking purposes, and specially designed for burning hay, straw, trash and 
rubbish as fuel. All the heat generated is passed around four .ides of au oven. and the draugbt is readily 
ao arranged as to entirely avoid the puffing of the 
burning fuel. 

OIL CAN AND LAMP FILLER.-Charles 
·W. 1'roctor, Lake Forest, Ill. This isa portable device, 
secured on a post having a SUItable base, the can havtng " v"lven outlet at its lower end connected with a 
tlelivery tube through which oil is supplied to a lamp 
without any wa.te and without the use of pumps. The device i. simple and durable, and the 011 flows by gravity 
from the can to the lamp. 

NOT E.-Copies of any of the ahove patents WIll be 
furnished by Munn & Co., for 25 cento each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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Tigbt and Slack Barrel Macbinery a specialty. Jobn 
Greenwood & Co., Rochester, N. Y. See illus. adv., p. 300. 

Pneumatic bell outfit. Better tban eJectricity. Send 
for circular. W. B. Beacb, 132 Fulton St., N. Y. City. 

Money provided to manufacture patented articles of superior merit. "Manufacturer," P. O. box 2581. N. Y. 
For the original Bogardus Universal Eccentric 1\1ill, Foot and Power Pre88es, Drills, Shears, etc., address J. S. & G. �'. Simpson, 26to 36 Rodney.St .• Brooklyn, N. Y. 
The best book for electricians and beginners in electriCity is '� Experimental Science,"by Goo. M. Hopkins. 

By mail. $4 : Munn & Co., publisbers. 361 Broadway. N. Y. 
Wanted-An intelligent foundryman as foreman of a good sized foundry. Must tborougbly understand 

mouldinJl, and handling of men, be strictly temperate, 
and honest. Only those who can give the best of refer
ences will be considered. This proposition is from a re
sponsible firm. Address H L.," 21 Park Place, New York City. 

iTSend for new and complete catalogue of ScientifiC 
and otber Books for sale by Munn & Co .. 361 Broadway, New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Nalnes and A ddress must accompany all letters. or no attention will be paid thereto. This is for our information and noL for publication. 
Reterences to former articles or answers should give dateof paper and puge or number of question. 
Inquiries not answcred in rMsonable time should be repeated; correspondents will bear in mind that Borne answers require not a little research. aud, though we endeavor to reply to aU cither by-letter 

or in this department. each must take his turn. 
Special Written InformaUon on matters of persona} rather than general interest cannot be expected without remuneration. 
Sclen tlfic A._erlcan Supplements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of prlce. 
Minerals .ent for examination should be distinctly marked or labeled. 

(31 1 3) G. M. says : A question has cOllle 
up as to whether a piece of Iron dropped into water of 
any given depth would sink to the bOLtomor would find 
a point where its density and that of the water would 
be the same, and cousequently remain sURpended. 
Will you kindly anewer this and give explanation. also 
please state the ereatpst depth of any well or buring in 
the world ' A. The iron will sink to the bottom of the 
deepest oceans. Every solid substance that is heavier 
than water sinks to the bottom. The bottoms of the 
deep oceans are covered with grave], sand and mud, with shells and vegctable growth of the deep seas. FIsh and 
other living organisms are fOllnd at great depths. The 
pressure of the water is in proportion to the depth. 
but its density i8 but very slighty increased. as water 
can be but very slightly compres.ed under great 
pre.sures. The deepest bored well is about 5.000 feet. 

before it can change or reverse its movement. The 
time required for the change Is very short and not 
within our perception to measure it. 

TO INVENTORS, 
An experience of forty years, and the preparation of more than one hundred thousand applications for patents at home and abroad, enable us to understand the laws and practice on both continents. and to p088e88 WI

equaled facilities for procuring patents everywhere. A synopsis of tbe patent laws of tbe United States and all foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or abroad, are invited to write to this office for prices, which are low, in accordance with the times and our ex
tensive facilities for conducting the bUSiness. Address 
MUNN & CO., office SCIENTIFIC AMERICAN,361 Broad
way, New York. 
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Electric systems, conduit for underground or sub-
Ele�:r C �d.; �l.t;�y: Vi: Readman: ':.:: '::.'. :' . .  : : : : :  :�:m 
ElectriC wires, connector for, E. L. Nash et al • •• • • •  4M,181 
Electrical conductors, wall fixture for. Pieper & 

Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,226 Electro deposition and catbode tberefor, A. C. Reinfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 451,381 
Elevator contrOlling mechanism, W. O. Wake-- field . . .  . .  . . . .  . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  (54,095 Elevator safety device, A. Eichert . . . . . . . . . . . ... . . . .  tM,263 
Em

��
s
�'i\;t�[�� �� .s.���� �.���!� . ��:���.� .���: .�: 454,149 Enameling powders. machinery for distributing, Walters & Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.312 En�f:am S:�gi�:�tal engine. Pumping engine. 

Engine, G. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,192 
En��:�:!�c!r1YiS���ul�. �� .�� .��.���. ����?�i��: 454,238 Engraving machine, J. C. Parmerlee . . . . . . . . . . . . . . .  454,063 
Envelope, W. E. Thomas . . . . . . . . . . . . . . . . . . . . . . .. . . . .  454,231 
Exbibition rack, H. A. Buckbolz . . . . . . . . . . . . . . . . . . . .  454,328 

INDEX OF INVENTIONS ������: �:�d�e�r��1��ctor: ·siuiiip . .  extrac.: 454,239 
tor. 

Fabric. See Elastic or corded fabric. 
����� �\r�t�:�'\'i£��gidser�..8�: Gain'es: Jr: : : : :  �:k3f Farelregister, J. W. Meaker . . . . . . . . . . . . . . . . . . . .... . . .  454.370 Feed bag, animal, G. D. Leonard . . . . . . . . . . . . . . . . . . . .  454,054 Feed water regulator, automatiC, J. Thomas . . . . . .  4M,088 

For which Letter. Paten' o' the 

Vnt&ed States were Granted 

June 16, 1891. RI�;,T.a1i.nlu��'it����:.�·.��I.��: : : : : : : : : : : :: : :: : : :  lli:� 
����i��:i.1>.1fi.BY���·an,,:::,:·::.·.· . . :.: .. : .... '::.:: : : :  �:m 

"-NO E."-CH BEA.RING TH."-'J.' D."-'J.'E. Fistula ligatures, device for applying, M. M. Brown. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,327 
(See note at end of list about copies of these patents.) ���nG��h���rle �lin��:�;:���: : :  : : : : : : : : : : : : : : : : : : :  �:M8 

��!�e. se�e�a).!g�fc stretching frame. Photo-Advertising device. H. G. Ricb . . . . . . . . . . . . . . . . . .. . . .  454,292 grapbic printing frame. Alarm. See Burg]ar alarm. Fruit gatherer, A. B. Anderson . . . . . . . . . . . . . . . . . • . . . .  454,320 Ammonia from sodium nitrate, manufacture of, Fuel burner. li9.uid, E. De Beauharnais . . . . . . . . . . . .  454,125 Baudouin & Delort . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... !I54.108 �'unnel, indicatmg, A. Whelan . . . . . . . . . . . . . . . . . . . . . .  454,240 Anima] tread. J. R. Bevil . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.200 Furnace. See Boder furnace. HeatinJl, puddling. Anti pyrine and iodine, compound of, E. Oster- or bOiler furnace. Hot air furnace. 

Ato��::' ·it·.·LOck·w·ooci::::.·:.·:.·::::::::::::::::::::: �:� ������: Ii'. t: Wfl��r:::::::::::::::::::.'::::::::.: :: �:� 
��I�'j��r��a�A� j����:i �ea�i�:,aA�kdsmiiii::: : �:� Galvanic battery, W. MacmiJlan . . . . . . . . . . . . . . . . . . . .  454.057 
Axle setting macbine, G. W. Hunter . . . . . . . . . . . . . . .  (54.213 g�� ���::.!i�: �: �:.r..�����:: : : : : : : : : : : :  :: ::: :: : :  tl!:� AXI�ge�e�b�d �.� �.��. �i� .  �o.� ������ .�����: �'.�: 454,073 �m:n�r �Y1�I�k� l N��'i.riier: : : : : :·.: : : :  .... .. : : :  : ::::: i�:l� 
�:'l��: ll'�ir� �MCbell . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 454,058 Gas4������� . .  f��. :.�� . .  �.��.f��t��� . .  �f: . �' . .  �. 454.409 
���b�O��dg ��\i.m�g�:��3nh���n���ftii" & 451,042 g��r:o�rale�8te'am ·generator: · · · · · · · · · · · · · · · · · ·  454,026 
Bas���'i,sii:c:R:wiiite::: : : : :: : : : : :::::::::::::: : : :  �:llt g��:rt��:J�jteki�b:.�i.t.�: : : : : : : : : :: : : : : : : : : : : : : : : :  �:m Bathing suit, buoyant, R. Wightman, Jr . . . . . . . . . . .  454,193 Grader, road, J. A. Houser . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,048 
Battery. See Galvantc battery. Secondary bat- Grain scourer, W. B. Anthony . . . . . . . . . . . . . . . . . . . . . .  454,15-9 tery. Grapple, J. H. Dungan . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . .  (54,335 
g���i�����l�, fI�P}�:a:d����.���: : : : : : : : : : : : : : : : : : :  �:im g���%. ��;d�!!'{eftU�r� •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.374 Bell. foiding, H. S. Hale . . . . . . . . . . . . . . . . . . . . . .  (54.121. 454,122 g��.C��g8::0�::�r.fd. : .. �bi�":"l':'odkolek.

:::.: : : : : �:� ��fl'. w�t�Jps�,;���.tber�::::::::::::::::::::::: : : : :  tl!:m Gun, spring SIr, M. F. Stanly . . . . . . . . . . . . . . . . . . . . . . . .  451,081 
Bi-telepbone. E. J. P. Mercadier . . . . . . . . . . . . . . . . . . . .  454,138 Gunner's arm rest. R. B. SprouL . . . . . . . . . . . . . . . .. . . .  454.300 
Bindinll posts, making, E. T. Greenfield . . . . . . . . . . .  454,430 Hair tonic, S. T. Fraser et al. . . . . . . . . . . . . . . . . . . . . . . . .  451,401 
Blinds, friction device for inside, J. B. Hartman .. 454.349 Hame fastener, C. S. Ems . . . . . . . . . . . . . . . . . . . . . . . ..... 454,400 Boiler. See Water tube boiler. Hammockcbair, J. C. Bacb . . . . . . . . . . . . . . . . . . . . . . . . . .  454.248 Boiler furnace circulator, C. A. McAllister . . . . . . . .  451,140 Ham stuffing machine, boneless, G. N. De Loriea. 454,112 
Boiler furnace, stearp.-J M. E. Herbert . . . . . . . . . . . . . . .  454,� Hanger. See Door hanger. Picture hanger. Boiler tube scraper. tl. V. Clynick . . . . . . . . . . . . . . . . . .  454. 2 Harrow, W. Hetrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  (54,302 
BOilers, mechamcal stoker for steam, J. Proctor . .  454,379 Harrow and roller, combined, G. M. West . . . . .. . . . . 454.098 Book, flat opening blank, P. W. Nelson . . . . . . . . . . . . . 454,373 Harrow or cultivator, P. Blaker . . . .  , . . . . . . . . . . . . . . . .  454,324 
tgt'd�;r:\�l':'1����:.?·.�·. ��ltb:::::::::: .. : : : �::m; ����:tJr':J�I&iW: lj;,.��is��: : : : : : : : : : : : : : : : : : : : : : : :  (54.188 BorinJl machines, adjustable stop for, W. P. Kel- Harvester, corn, J. Wise . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boi�g�ee 'Ii;iectri'c resistaiice'bOL "Letter' iiox: " 454,051 Hat and coat bO� C. H. Tbur ston . . . . . . . . . . . . . . . .  . 
Brake. See Car brake. Wagon brake. �:rt��

ks!,le ¥ire b�1�!i-: " '" . . . . . . . . . . . . . . . . . . . . .  . .  
«��:�, f�r 1{I��gra�i·c ;it"i'ppie'work; G: Ai-iioid.:: : �:� ��:�:�:, �JdaJft�t'�r���e: f!;�:'IJ�� 8:Ii{es::: : fs!:� 
���:l:; '!.ia<;';:' tortab�:��c:Diivis : : : : : : : : : : : : : : : :  �:� ���r:;�r.,�'g'r co�rr�!\��macli.iiie: c:w:Giid; 454,337 
«��a�r�p���a�rieI

Cbu��r�aH���oc·arbon 'burner: 451,331 Hin���S: p: (jib's·oTt ........ , ................................................
. :: ::.': m:� Vapor burner. Holder. See Card bolder. Jar bolder. Map or 

Button, J. N. Gotendorf. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  454,266 chart bolder. Sasb bolder. Canal rack, F. L. Robinson . . . . . . . . . . . . . . . . . . . . . . . .. . . 454.180 Hook. See Cbeck book. Hat and coat book. Car brake. J. L. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,224 Snap book. Wblffietree book. 
8:� �g�gl��=: 8: ��lhickeY:·.·.·.:·.·.·.·.·.·.·.·.·:.: ......... :� : : : :  �:!g �g:� ��6�C�:p1p!'s. �;:xfeoIor' s'topping' 'ieakage 454,287 
car coupling, A. Hackman . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,133 in, J. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 454,279 Car coupling. D. Hirsb . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  454.045 Hot air furnace. J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,264 Car coupJinll, A. C. hlcCOrd . . . . . . . . . . . . . . . . . . . . . . . . . .  454,406 Hot air register, T. G. Wanless . . . . . . . . . . . . . . . ... . . . .  454,096 
8:�,���I�i�in�io�: ��M�\kentiey::::::: .':::::: : : : :  �:ift ����:tPo°� p�����ii�e, �.1r�te:�bens(;n : : : :� : : : : �:= Car, electric railway, E. M. Bentley . . . . . . . . . . . . . . . . .  454,� Indicator. See Electric current tndicator. Car door, grain, E. A. Hill . . . . . . . . . . . . . . . . . . . . . . . . ... . 454,212 Inbaler, C. A. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 454.142 Car for underground electric systems, motor, J. Inkstand, J. A. Macmeikan . . . . . . . . . . . . . . . . . . . . . . . . . .  454,173 J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,178 Insecticide distributer. H. Myers . . . . . . . . . . . . . . . .... . 454,117 Car, railway, W. C. Whitner . . . . . . . . . . . . . . . . . . . . . . . . .  454,099 Insulated electric conductor, E. D. McCracken . . . .  454,000 CCaarrs"' sasanfedtYbogxuarfodr,f�r. �.ejP��:e'r�:.�r.��:::::�: : : :  �'.� Interferi� straps..,. rubber pad for, M. Haughey • .. 451,210 

_ , � o .  Iron. meltil!!!. H.". Graf . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  (54.209 Cars, steam heating system for railway, J. F. Jack. See LlftinJl jack. 
8��rR;�i��?-'��!jjiF:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·::::':'::.:':: : : :  �m t�Ni�t��J.��:��i�����:���::p::� ::�� i��:�.: m:M Carding machine, hair, F. J. Mauborgne . . . . . . . .. . . .  454:,175 Kmfe for turning irregular forms. T. W. Gardiner 454,041 Carrier. See Cartridge carrier. Knitting machines, needle cylinder for, E. R. 
8:n: �g:g: f·:.-a����::::::: .. :: ::: ::.::.::::::.:: : : :  1�:it+ Kn!�d'::'�� closet: ·Fi.:Patiiierii::::::::::::::::.:·:: :  �:l� 
8��id�� ����t �!!'. R. Daudeteau . . . . . . . . . . . . .• 454,333 �fn�a���:,' ���1;i:'f� e��r�g: w: 'Haikyar<C �:�U Casb recorder, W. H. Tbompson . . . . . . . . . . . . . . . . . . . .  454,089 Lamp, Argand, Atwood & Tobey . . . . . . . . . . . . . . . .•. . .  454.247 
Caster, furniture, H. hlcDonald . . . . . . . . . . . . . . . . . . . . .  454,284 Lamp, blow, G. E. Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,139 
Caster, socket, Crean & Stone . . . . . . . . . . . . . . . .... . . . . .  �257 Lamp controller, incandescent electriC, J.J. Fan-Cattle rack, J. H. Howard . . . . . . ... . . . . . . . . . . . . . . . . .. . .  454,357 nlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4M1038 
Caustic alkali, etc., manufacture of, A. Kayser . . . .  454,136 Lamp, electric arc, P. Clarke . . . . . . . . . . . . . . . . . . . . . . . .  454,253 Centrifugal machine, T. Long . . . . . . . . . . . . . . . . . . . .. . . . 454.{).)6 Lamp, electric arc, J. E. McAuley . . . . . . . . . . . . . . . .. . . 454,443 Centrifugal separator. H. Stauton . . . . . . . . . . . . . . . . . .  454,408 Lamp, electric arc, S. W. Rusbmore . . . . .. . . .  454,294, (54,295 

7. A picturesque cottage erected for George W. Childs, 
Esq .. in his Villa Park at Wayne, Pa. Cost 
$7,200 complete. F. H. & W. L. Prlce, 1'hiladcl
phia. architects. Plan. and perspective. 

(3114) A. C. R. asks : 1. Is lead 
8��l� ffu\�l d"J���I1t. ������.�. �� � •. ��.����.� .. '. :: �:�� t:�� g����tmi�g:::�l��eltk� B�h!�:��.�: : : : : :  : :  �:� 

a Chair. See Convertible chair. Hammock chair. Lamps, mast arm for electric, T. Dillon . . . . . . . . . . . .  454.166 Chair, J. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  454,100 Lantern, vehicle, T. B.Jetferey . . . . . . . . . . . . . . . . • . . . .  454,171 

8. A tower house recently erected at Elm Station, Pa. 
Cost $4.600 complete. Floor plans, perspective 
elevatiun, etc. 

9. A row of low cost colonial houses erected at Rose
ville, N . •  1. Cost complete $2,000 a house. Plans 
and perspective view. 

10. An English cottage erected at Elm Station, Pa. 
Cost about $4,000. Perspective and floor plans. 

11. Sketch of a farm house recently built in Steubeu 
County, New York, at a cost of $695. 

12. Miscellaneous contents : SImplicity in furnishing 
and decoratJOn.-Weight as a test of strength in timber.-Architect of the Woman's Building of 
the Colnmbian Exposition, Chicago.-Redwood 
for Interior •. -'l'he Richmond heater. illustrated. 
-Some new designM in radiators, illustrated.
Improved plumbing appliances, illu8trated.-Bent 
glass.-Improved woodworking machinery. illus· 
trated.-A strong and light lawn fence. illustrated. -The U Heatencook �' range, illu8traterl.-The 
H. W. Johns liqUId paint •• -A new roofing metal, 
illustrated. 

The SCIentific American Architects and Builder. £dition la is.ueLi monthly. $�.50 a year. Single copies, 
25 cents. Forty large quarto pages. equal to about two hundred ordinary book pages : forming, practi. 
cally, a large and splendid MAGAZINE oF' ARCHITEC' 
TURE. richly adorned with elegant plates in colors and 
with fine engravlDg�. illnstrating the most interesting 
examples of Modern Architectural Con.truction and 
allied subjects. 

The Fullness, Richnes., Cheapness. and Convenience 
of tbia work have won for it the LARGEST CIRCULATION 
of any Architectural publication in the world. Sold bj 
III newtlClealera. 

MUNN .to CO .. PtrnLlamtBl!, 
361 Broadway, New York. 

good electrical conductur? A. It h",s twelve times the 
resistance of copper. 2. Can you give me a recipe for a good cheap silver polish ? A. Use whiting and alco· 
hoi. 3. Have the effects of a kaleidoscope ever been 
shown on the wall like a magic lantern ? If .0. is the apparatus difficult to make ? A. The kalBidoscope can 
be thus used. It is described in Dolbear's .. Art of 
Projection," $2 by mail. 

(3115) M. T. F. asks for the cheapest way 
of making hydrogen gas. I wish to use it for a balloon in 
small towns where I can't find the manufactured gas. 
A. By treatment of iron or zinc scrap with dilu te sul
phurIC acid. This is the usual way on a small scale. 
On the larger scale it may be made by passing steam 
over red hot iron scrap. 

(3116) J. S. R. asks (1) as to the obelh,k 
(in Central Park. New York), and also the Pyramids of 
Egypt. Are they not generally considered (by scientific men) a composition, and not blocks of nlltural stone ? 
A. They are natural stone, not an artificia1 comp08ition. 
2. What was the date of publication of tbe fir.t number 
of SCIENTIFIC AMERICAN? Was it a monthly paper. or 
or magazine, in its youth ? A. September, 1845. It was 
a weekly. 

0:1117) W. F. B. asks how bird lime is 
made; it is used to trap birds. A. One receipt is to boil 
linseed oil until thick and viSCId. There is much danger of conflagration ID conducting thi. operation. A bet· ter way is to boil the middle bark of the holly for seven 
oreight hours in water. and put in a beap in a hole in 
the earth covered with boards or stones for some weeks, 
until reduced to a mncilaginou8 mRFtFO. It IDUlolt be 
rubbed up in fi mortar aud wash�d until clean, and \Jut into earthen pots. 

(3118) P. B. says A and B have an argu-
mentahout the motion of a clock's pendulum. A says 
it never stops in its forward and backward motion. B 
.ays it does, or it could not reverse. Who IS right ? A. 
B is right. 'l'he pendulum muat come to a dead atop 

Chair and sewing machine toP. combined� M. M. Latch, C. KoegeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454.053 
cbe��'b�';,\:: w: 1': ii:iiowies·. ':::. '.: ':::::::.'. '::. ::::: : :  tl!:� t:tt�:��
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r
F:a�e���.�.�:.�: : : : : : : : : : : : : : : : : : : : :  �:� Cbuck. drilll J. N. Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  454,074 tm�� ��:d.i!i ���mfJ;,araiing' apparai1i;: 11: Vi: i54,29Il 8:�:�,;:����,�fmu:,�::,i�:i.-}f.b�r;e�t�t�k�.�:: :�jg!:� Hey . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . .. . . . . . . . . . . . . . . . .  454,405 
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t. ' Sbuman . . . .... . . . (54,299 Life guard, T. L. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . .. . .  (54,214 K Lifting laCK, L. Meeker. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,441 Clutch, friction, C. Hermann . . . . . . . . . . . . . . . . . . . . . . . .  4.M,435 Lifting ack, Sutphen & Bray . . . . . . . . . . . . . . . . . . . . •. . .  454,302 Clutcb mecbanism, J. A. Dyblie . . . . . . . . . . . . . . . . . . . . .  454,261 Ligbt. See ElectriC head light. Sbip's side Clutcbing and releasing mechanism, E. C. McFar- ligbt. land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,141 Linimentl B. E. Donbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (54.3M 

8g����:�l�li-:�:·\;t �li'���o������. ������::: :::: tl!:� t��':'e��tr::rlCk�· �u Ifl�':!fr': " " "  . . . . . . . . . . . . . .  (54.438 
Cotferdam. .J. E. Robinson . . . . . . . . . . . . . . . . . . . . ..... . . .  (54,383 Lock, W. C. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,077 
gglra':-��vc';iir �r.ile��';fll;: 'j: 'iI: ·jj·o:,;.y;;i::::::::.::: tl!� t�::: �g�d":.�i�M�tt:ru:,i��a�;�'i-"at�g WJ:t� 

(54,414 
Comb. See Curry comb. . anism, G. F. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,135 Commode. D. H·ll�urgJtYt· .. .  · · ·d · · · ·  . .  · ·f · . .  ·J· ·G· 454,128 tgg::: .. ����.��:;::����:.�:�a���a�:: : : : : :: : : :  tl!:� CO��irt���i[� . . . : .  � . . ���. ��� . . . �:'i.�� . . .  �:� . .  : . . . .  : �, Lumber for veneers, etc., compound, F. Koskul. . .  454,362 Condenser. G. H. Simpson . . . . . . . . . . . . . . . . . . . . . . . ... . .  454, ��ipl ��{:,;cg��d�·, :d

CjU�t"a'b��·,·.A: t: Niiar:: : :  : : : �,l� 8g�;�i-i\�]�);a fr�l.iJgr1c:�����.' .:" . �����::: 4M, 7� Mat. See Door mat. 
Corset, L. Harmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,167 Matrix making machines, type die for, C. L. Red-
�r���"h��cii:;;:s�,fg�l�aDfng���:;atuB; seed': ii: 454,104 Me:tel�nderer: 0: i:: Cady: : ':.:'.:::: :.: ... : ...... : .. ':. ::: : : :  �� S. Tbomas et nl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454,146 Metal slitting macbines. scrap cutter for, A. P. Coupling. See Car coupling. Hose coupling. Hiue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 454,353 
Cra�'l.r.eIi�'W���j. . . � il!. ���l.i��� . . . . . . . . . . . . . .. . . . (54.191 Me��I;a��w,:g;y��L��i�.t.��: . .  g���� ���.���.��� 454,116 
Crank pin, G. W. Rogers . . . . . . . . . . . . . . . . . . . . . . ..... . . .  454.229 Milk. vessel for sterilizing a d transporting, 
Cultivator, W. C. De Gratfenried . . . . . . . . . . . . . . . . . . . .  454.038 Gronwald & Oeblmann . . . . . . . . . . . . . . . . . . . . . . . . . .  454,267 
Current collecting device, R. M. Hunter . . . . . . . . . . .  454,437 Mine shafts, electric signal for, F. W. Bacorn . . . . .  454,018 
Curry comb. E. C. Hempel . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,269 Miter cramp, D. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (54.039 
2��f:r8ad8d1:,�sl�lf:n������ . . . . . . . . . . . . . . . . , ... . 451,431 �gfo;.ri���rkteJ�cB:��:.m . . . . . . . . . . . . . . . . . . . .... . 4M,203 
Dental engine, W. W. Williamson . . . . . . . . . . . . . . . . . .  (54,242 Necktie fastener, J. Walter . . . . . . . . . . . . . . . . . . . ... . . . .  454,311 Dentures, apparatus for makiD:g, R. E. Zellers . . . . 454,415 Nets, machinefor making, W. J. Hooper et al . . • . •  454,356 
B���u��� ��l�::.i�h�g c���:r: �:b&!��Ii: 'C: 'E: 4M,079 Nut for secunn g pinions on 8hafts� ditferential, 

Lucas . . . . . . . ' _ . . .. . . . . .. . . . . .  . . .  . . . . . . .  . . . . .. .. . .... (54,3Q! Nuflo�k, t:s�;teli':::::::::::::::::::.: '::::::::::.: : : �:gu Dies, taps. etc., machine for cutting, A. W. Cash .• 454.029 8�/��J�N��ahE�t�:,i�'.w.11��1�i::·::::::::::.:::: 1�:� Bi:f/nin�ai�p�r�t:: �l·. �c<6.&J���: : : : : : : : : : : : : : ·: : : :  m:� Ores, gradi_l!g and concentrating, H. Scovell . . . . . . .  454,071 
Door cbeck, J. Keene . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  (54.300 Oversboe. W. H. Sgrague . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,143 
Bg6� ��t7:e�I:1��yr�: IALndon: ·.::::·.:: :: : ::·.·.::: : : :  :g::� �:�t��:: ¥��°-8J�uldG& }Yy���.�� .................... :: : : : : : :  �:� 
B���:Cli�qgu��e�: �ii�iiu'nile::::::::::::::::,,::: �:m Painter's overShoe, A. 8. Olson . . . . . . . . . . . . . . . . ... . . .  45�375 
Dra w bars, manufacture of, J. T. Wilson . . . . . . . . . .  454,101 ����� ��gr�:'t�fei?M\�Ii.� el:r��.�: : : : : :: : : : : : : : :  �:� 
Bgrr �:: :gg� g::1jt ����� �g�h:.r�!c��:��r��ri'n�, [b:�IVaITing; 454,316 
���i��:, 'W�.'he'D.�:�I���I. ��.�::::::::::: : : :  �rll Papt,;'rnt';iie 'Wiiiciin'g iii';;'iiin;'; '�i:C: Stone: : :  : ::: : : : tl!:l� Egg beater, E. Hadleh . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 454,345 Pawl and ratcbetmecbanitmi/. M. W. Long . •. . . .  «440 
� �R�a�� Co�ciea' �t����v;,ii; Vi: Laiiwoiiii::: : tl!:� ��� :�';=���. '([ij!fe\r!?r . . .  �?�: ':.: '.: '. ::::::: '.:: �:� 
Elastic wasber, C E. Swan . . . . . . . . . . . . . . . . . . . . . . . .. . . 454,086 Pen, ruling, II. II. Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  454,220 Ele���b��.�ar�t� . . f�� . . ����in.g. ���.f.����: .. �:.�: (54.313 1 PboiI�'li:E�nRrln.�� . .  ���:. �d

�����I�
, 

. •  �:�: 454.433 
Electric conduit, tubular, E. H. Jobn.on . . . . . . . . . . .  (54.275 Pianoforte, G. caddick. . . . . . . .... • ................ 4Ii4.2O' 
Electric current indicator, A. B. Herrick . . • . . . .• • •  4M,270 PI.cker. See Slate picker. 
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