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certainly is the most expensive.  The alloys of copper, anti-
mony, and tin, or so called white metal,are bad makeshifts,ans
well as the so called lead cowposition bearings of lead and
antimony; for it is imposeible to give these alloys a hardness
approaching that of the revolving axle without rendering
them brittle. If an alloy is used sufficiently hard to avoid
great wear, these bearings will heat much and are very brittle.

On most of the English, Belgian, German,French, and par-
ticularly on American railroads, white metal, and especially
lead composition, bearings are little used, and this with good
reason ; for what would become, for instance, of a white met-
al besring on an American railroad, wherethe bearings are
subjected not only to heavy loads, but where they have to
travel thousands of miles on rails belonging to other com-
panies, and therefore are not much looked after.

Gun metal bearings,alloys of tin and copper, are not often
homogeneous, with exception of the alloy of 17 to 18 per cent
of copper, which is the most trustworthy alloy of tin and cop-
per. In alloys containing a lower percentage of tin, the lat.
ter pegregates in the form of tin spots, when the alloy cools
slowly. All other compositions in use for bearings, such
as 12 to 17 per cent of tin and 88 to 83 per cent of copper,
do not make homogeneous bsarings, unless they are cast in
chill molde, which in practice is impossible, This hetero-
geneity of gun metal bearings is dangerous, as it produces
gripping, and thereby a rapid wear. This specific quality of
guu metal bearings (to grip) is theoretically easily explained :
In cooling, the softer metal (composed of from 7 to 10 per
cent of tin and 93 to 90 per cent of copper), being the less
fusible, sets first, forming the skeleton of the bearing; later,
the very hard and brittle alloy,containing 17 to 18 per cent of
tin and 83 to 82 per cent of copper, eets and fills the pores
of the softer skeleton. The particles of the harder alloy are
easily torn away by the axle if the bearing is not sufficiently
lubricated,and these tear the skeleton composed of the softer
alloy; this I have frequently observed atrolling mills where
the bearings were not sufliciently lubricated, and where par.
ticles in the form of small flakes peel off.

A good bearing which answers all purposes must not be
homogeneous, but must consist of a strong and tough skeleton,
the hardness of which nearly equals that of the axle, in order
to resist shocks without deformation, and the pores of this
skeleton must be filled with the soft metal or alloy.

The nearer the hardness of the skelton approaches the hard-
ness of the axle, the better the bearing will resist the pres-
sureor shocks ; and the softer the metal filling the pores, the
better the bearing is in every respect. Such bearings are now
made by melting two or more alloysof different hardnessand
fusibility together, in such proportions that neceesarily a se-
paration into two alloys of definite composition takea place in
cooling.

Phosphor-bronze bearings consist of a uniform skeleton of
very tough phosphor brooze, the hardness of which may be
easily regulated to equal the hardness of the axle, while the
pores arefilled with a soft alloy of lead and tin.

Sacha phosphor bronze bearing may therefore be considered
as huving its wearing surface composed of a great number of
small bearings of very soft metal encased in the tough and
strong metal which equals the hardness of the axle; on the
planed bearing surface this molecular disposition cannot be
detected by the naked eye, but, if examined witha magnify.
ing glass, the truth of the above will at once be seen. An.
other practical proof can be given by exposing such bearings
toa dull red heat, when the soft alloy will sweat out, and
the hard, spongy, skeleton-like mass remains.

In this consist the great advantages of phosphor.-bronze
bearings,which is proved wherever tested ; for while the axle
partly runs on a very soft metal and thus obviates heating,
even if not sufficiently lubricated, the harder part of the bear-
ing, its ekeleton, does not allow of wear taking place; and as
the hardness is arranged to equal the hardness of the
axle, wear is reduced to its very minimum,—Dr, Charies
Kuneel

Use of Iron instead of Lead Shot in the Rinsing
of Bottles.

Lead shot, where so used, often leaves carbonate of lead
on the internal surface, and this is apt to be dissolved in the
wine or other liquids afterward introduced, with poisonous
results ; and particles of theshot aresometimes inadvertently
left in the bottle. M. Fordos states that clippings of iron
wire are a better means of rinsing. They are easily had, and
the cleaning is rapid and complete. The iron is attacked by
the oxygen of the air,butthe ferruginous compound does not
attach to the sides of the bottle, and is easily removed in wash.
ing. Besides, a little oxidized iron is notinjurious to health.
M. Fordon further found thattheslighttraces of ironleft had
no apparent effect on the color of red wines ; it had on white
wines but very little; and he thinks it might be better to use
clippings of tin for the latter.

Fast Steaming.

One of the finest and fastest steamboats on the Hudson
river is the Mary Powell. Recently she made the distance
from New York to Piermont, 28 miles, in one hour, while
the actual running time to Poughkeepsie, 74} miles, waa 3h.
19m., or at the average rate of 224 miles per hour. Boiler
pressure, 37 1bs. The Powell is fitted with the ordinary sin-
gle vertical cylinder, walking beam engine.

PARASITES.—It is common to note that each species of
animal has its own parasites, which can exist only upon
creatures which have more or less kinship with their host.
Thus the ascariz mystaz, which torments the domestic cat, is
found in all species of fdis, while the fox, so closely resem-
bliog the wolf or the dog, is never troubled with the tenia
genaia, commoa in the last mentioned animal.

Scientific Americw,

THE VIBRATIONS OF SOLIDS OPTICALLY STUDIED.

Profossor Ogden N. Rood, of Columbia College, communi-
cates to the American Journal of Science and Arts a new
method of ascertaining whether two tuning forks, for ex-
ample, are in unison, or to determine the difference in the
number of vibrations executed by them in a second. A
short piece of fine steel wire is attached to each of the forks,
and the latter are supported as shown in Fig. 1. The forks
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Fig. 1.

are now get in vibration, and the intersection of the wires
viewed against a bright background with the aid of a small
telescope. = When the difference in phase is 0, an appear-
ance like Fig. 2 is produced, which changes to Fig. 3 when
the difference in phase has increased to one half a complete
vibration. If the forks differ by an interval of an octave, an
almost equally distinct figure will be produced, as is seen in
Figs. 4 and 5, which represent the characteristic appearances
in this case.
figures are given by the quint, the duodecimo, and the double
octave,

It is easy with this method to bring a vibrating string
into unison with a given tuning fork, or to adjust it so that
the interval shall be a quint, octave,twelfth,or double octave,
above or below. It is also easy to ascertain the number of
vibrations made by astring in a given case, by the aid of a
bridge and a properly selected fork making a known num-
ber of vibrations, the string being shortened till it furnishes
one of the above mentioned figures, and executes hence a
known number of vibrations, after which the number of vi.
brations made by its whole length can readily be calculated
by a well known law.

To bring two cords into unison, or to produce one of the
above mentioned intervals, a cork cut at an angle of 45° is
placed hatween the strings on themonochord,and, supported
at this angle,is a small piece of looking glass of good quality.
The reflected and vertical image of the farther string was
then seen in the telescope crossed by the horizontal image
of the nearer string; and the mirror being turned so as to
reflect,at the same time,light from the sky, all the conditions
were fulfilled.

Rods or bars, supported at one extremity orat two nodes,
and provided with fine terminal wires, can by this method
be brought into unison, or have one of the above mentioned
intervals established between them. A preferable mode,
however, is to study them in connection with the monochord
and a tuning fork., The entire string of the monochord is
firet brought into unison with a tuning fork, or some defi-
nite interval established ; the cord and rod or bar are then
combined at right angles, and the bridge moved till unison
is again effected, when it is possible to calculate the num-
ber of vibrations actually executed by the bar or plate. If
the fine wire is attached to one side of a bell, the number of
vibrations executed by the bell can readily be obtained with
the monochord in the manner already indicated.

Vibrating membranes can readily be studied in this way
by attaching to them a small piece of fine wire bent with
two right angles, and using them in connection with the
monochord or a tuning fork.

The more important of these figures may be easily ren.
dered visible to a large audience.
thick are attached to two tuning forka placed in front of a
magiclantern; an image is formed on the screen with the
aid of a lens of about 0'815 inch focal length; the figures
are then well shown, along with certain of their details not
particularly mentioned in this article,

Great Expositions,

A correspondent of the New York Tribune writes from
Vienna that the loss of the Austrian government, in its out-
Jays on the recent Great Exposition of 1873, was nine mil.
lions of dollars. We have heretofore chronicled the recent
suspension of the series of annual World’s Expositions,
which were inaugurated by the Exhibition Commission
in London, and intended to continue until 1876. The loss-
es were 80 heavy that the Commission was obliged to dis-
continue them. In view of factslike these, the American
people may congratulate themselves that Cobgress, at its
last session, refused to authorize the squandering of public
money on the Centennial Exhibition at Philadelphia. The
truth is that this Great Exposition business has “played out.”
It has ceased to be an attraction for the mssses, and is chief-
ly useful for the advertising purposes of enterprizing deal-
ers.

C. H. C. suggests that telegraph companies plant trees on
which to hang their wires. ‘‘In most sections of the coun.
try, the tree first planted would cost but little more than a
pole, and after two or three years in growth would be a per
manent pole which not rot at the bottom or need resetting,
and would be seldom struck by lightning. Having many
times seen from three to a dozen poles, in a row, shivered by
a charge of electricity running along the wires, the above
question arode in my mind.”
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Somewhat less distinct and more complicated { J

Wires about a milimeter | ...
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Pittsburgh Manutacturers for 1873,

Some weeks since, the Plttsburgh Dispatck of this city
published a list of sales of houses in Pittsburgh doing a
business of over $50,000 a year. The list was very imper-
fect; but as it is so difficult to get statistics in Pittsburgh
we have compiled from this list, which was copied from the
agsessor’s list, the items relating to our iron, steel, copper,
and glass industries, believing that, imperfect as they are,
they will be of value. We do not give the totals of each in-
dustry, as this would by no means give the volume of busi.
ness. We would also say that none of the Allegheny manu-
facturers are included in this.

In the entire list there are but two houses outside of those
connected with the industries given below that did a busi-
ness of over $1,000,000. As will be seen, three houses in the
iron or steel business did above this sum, namely: Jones &
Laughlins, J. Painter & Sone, and Hussey, Wells & Co.

IRON.
Graff, Bennett & Co ............ ssld T09|L1oyd & Black .................. $540.400
J Patnter & 8008 ..... ..1,439,600| Zug & C ..104.690
Chess, Smyth & Co.. ..1625.400 Shoenberger & Co ..740,000
Jones' & Luulihllns 2,950,000 Wm. Clark & Co......- 431
Brown & Co.® ....... +793,500 McKnlght Duncnn & C 527,200
Everson, Gnﬂ& Macrum /425,000, Diiworth, Porter & Co.. 3

* Inoluding steel.

STEEL.
Bloger, Nimick & Co..... ...'-8’9 P Park, Bro. & Co...c.vvuvnn. ..y $448,%500
Atderson & Woods o 917,800 Httﬂhurzh Sreel Castlng Co... 87,500
Hussey, Wells & Co....... ..1,150,000| Miller, Barr & Parkin........... 1589,000
GLARBS.
Bryce, Walker & Co.. ...8166,00|Thos Wightman & Co
Campbell, Jones & Co. .. 12,300|Dithridge & Co. ....
McKee Bros. 230 500/@1ap9, Nelley & Co.
8 McKee & Co 88,000 Cryaral Glass Co

162 ?C0| Atterbury & Co..

ﬂ&ClmP 104,500, Adams & Co........
Excelsnr Flint Glass Co. 125,900 Bakewell, Pears & Co....
Keystone Flint Glass Co. .
nox, Eim & Co ... 700
as. B, Lyon & Co.. 1.7 119.400|King, S8on & Co
Wwm. Me ully & Co . .. 486, 100|Dorrlngton Bros.. o

1e112 100,000
MIBCELLAI\ EOUS.

Brenneman & Wallack, bollers
A. Hartupee & Co., eng nes, et
Wm. M!ller.!or B .ue eaee

Wolfe, !{oward & Co..

W. G. Price, ST., foundery . 68,600
N. Snyder % Co., bonlers .. L 108:800
w. Townscnd & Co. “ rlvet . 185.000
A. Bradley & Co , stoves.. 74,400
De Haven & Sons. stoves . 76,000
Evans, Dalzell & Co plpea 624 000
W. Graff & Co E .................................. 178,400
Jacobns & Nlmlc Manumcturlng Co., novelty goods 73,100
Park & C0., CODDOL - -...iicvviiinnnsantestrssnninneenness 59,300
Grafl, Hugns & Co., et0ves ..... 150,000
C. G. Buseey &(,o ct .. 595,000
Mitchell, Btevenson & Co., stoves 175 000
Marshall Bros., machinery.......... 56,000
Bistell & Co., 8toves .. 113,000
A. Garrison & Co- N tounders. . 219 600
John B, Herron &' Co., stoves 59,400
L. Peterson, .Jr. & Co.. founder £6 300
Alex. Speer & Sons, plows ..... . 150.500
Jos Marshall & Co., founders -.. 140,000
Dickson, Marshall & Co . founder 8,610
A. French & Co., springs.......... 66,600
McConway, TOrley & Lu malleable {ron.. 63,000
Totten & Co., founders. 221,100
Schaal, Hoeveler & Co “bollers 93,700
Klelp, "Logan & Co, , tools ,800

Lewis' & Rosstter, founders
—American Manufacturer & 1ron World, Pittsburgh.

IMPORTANCE OF ADVERTISING.

The value ofadvertisingis so well understood by old established business
firms that a hint to them is unnecessary; but to persons establishing a new
business,or having for sale a new article,or wishing to gell a patent, or ind
a manufacturer to work it : upon such a class, we would impress the {mpor-
tance of advertising. The next thing to be considered {s the medinm
through which to do ft.

In this matter, discretion 18 to be used at first ; but experience will soon
determine that papers or magazines having the largest circulation,among
the class of persons most likely to be interested in the article for sale, will .
be tbe cheapest, and bring the quickest returns. To the manufacturer of
all kinde of machinery, and to the vendors of any new article in the
mechanical line, we believe there {s no ether source from which the adver-
tiser oan get as speedy returns as through the advertising colnmns of the
SCIENTIFIC AMERICAN.

We do not make these suggestions merely te increase our advertising
patronage, but to direct persons how to increase their own business,

The SCIENTIFIO AMERICAN has a circulation of more than 43,000 copies
per week, which {s probably greater than the combined circulation of all
the other papers of {ts kind published in the woria.

NEW BOOKS AND PUBLICATIONS.

THE AMERICAN GARDEN, a Monthly Illustrated Journal
devoted to Garden Art, Edited by James Hogg. Terms
$2 a year. Brooklyn, N. Y.: Beach, Son, & Co., 76 Ful-
ton street.

This excellent journal {s now in its third year,and the {ssue for Septem-
ber, 1874,commences a8 Bew series. It has been placed under the editorsbip
of Mr. JamesHogg,whose renown as a gardener and as a writer on his art,
in {tsmanyand varied aspects. {s widely extended. We predictan exten-
ded circulation for tbis periodical, under the new management.

TITUSVILLE, OIL CITY, AND FRANELIN DIRECTORY FOR 1874.
Compiled by J. H. Lant, Titusville, Pa.

Recent gmmm aua .gmigu mtmta.

Improved Coustraction of the After Hulls of Yachts, etc.
Empson E. Mlddleton,Southampton,England.—This {invention has for it
object to increase the capacity of vessels for carrylng cargo or ballast, to
enable them to carry more canvas to improve their sailingqualities, and to
make themsafer in rough weather and inheavy galesof wind. Theinven-
tion {sts in the arrang t of the stern post of yachts and other ves-
sels with {tslower end {nclined to the rearward at an angle of 45°, more or
less, in tion with a corresponding rearward extension of the keel.

Improved Saw Gummer,

Jason W. Mixter, Templeton, Mass.—As gumming machines have been
heretofore constructed, the carriage ways are cast on the machine, so that
the carriage and cutter cannot be adjusted to alter the direction of the cut ;
and the cutter being placed upon the end of the shaft, but one journal
bearingand but one crank can be used. 1n the present device, by attaching
the carriage and cutter shaft and feed screw to an adjustaple‘‘way"” frame,
the operator {s enabled to vary the direction of the cutterso as to cut more
toward the center of the saw, {f desired. The cutter shaft {s eupported by
an outerbearingon a curved arm. Two cranke may be ueed instead of one
for operating the macbine, which may be applied to either straight or cir-
cular saws, and without taking the latter from their arbors. The cutteris
made detachable, 80 that it may be changed to adaptit to the dJamete or
elze of the saw.
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1lmprovement in Securing Knob Roses to Doors.
James Kedey, New York city.—This invention consists in supporting the
rose plate by a woodenbush arranged within the lock case. The bush is
provided with holes,s0 thata screw from each rose plate may be inserted,
orone from each side,

Improved Guide for Setting Lumber,

Peter Berry, Millerstown, Ohio.—The manner of using the device 18 as
follows: Aslab is first cut oft from the log in the usual way, the head turn-
ng up into a horizontal position as the log advances, The head is then
adjusted toward 1he log beyond the plane of the saw to the extent of the
thickness of the board or other form of lumber to be cut from the log.
Thereafter, each time a cut is rnade, the log 18 adjusted on the head blocke
its straight side comes in contact with the head, which thus acts as a
orgage. When the log is being fed to the saw,{t moves fno frictional
act with the head. The thickness of cut can be quickly and accurately

ed by adjusting the shaft in the bearings.

Improved Egg and Fruit Carrier,

Weundelin Weis, St. Paul, Mton.—Vertical metal bands are fastened to
the under side of the bottom, atd pass through perforations of the same
along stiftening straps to suitable hight, belng turned into a right angle at
tbe top to form a lug, for binding over the top or cover. The longitudinal
side pleces are provided with strenkthening pieces, to which vertical bands
with top and bottom hooks are fastened. The top hooks of tbe bands at
one side of the carrier are twisted to extend over the cover in longitudi-
nal direction. The cover {s firmly bound to the hook ends at the other
side by a pivoted wedge plece, catried under the same, securing thereby
the rigid connection of all the detacbable pleces when the carrier {8 fllled
witheggs. A bandspring of the cover acts on a recess of the wedge plece,
a8 soon as thesame 18 placed under the hook ends, 50 that the wedgeplece
18 secured in lotked posiiion.

Improved Fastener for Shade Roller Cords.

Mahault De Penhoel, Fort Snelling, Minn.—Two brackets are attached to
8 window casing to hold a rod, which s secured to one bracket and passes
loosely through the other. Upon the rod is placed a short drum, which s
secured by a set screw, which also passes through and serves as a pivot for
apulley,around wbich the cord passes. By this coastruction, by slightly
loosening the thumb screw, the drum may be moved down upon the rod to
tighten the cord, may be moved up to loosen it, or may be turned upon
s3id rod to adjust the pulley to the direction in which the cord 18 desired to
work.

Improved Hat Ironing Machine,

Robert E, Brand, Plajnfield, N.J.~ This fuvention consists of a hat-block-
supperting disk, which s rotated in horizontal or vertical position by be-
ng thrown into gear with a driviog shaft, A quadrantalguide mechan{sm
and spring clamp carry the disk into vertical position. The top of the
hat and brim are finished by the {ron in the former position, the side of the
hat being fnished in the latter. The hat and hat block are thea transfer-
ed snd adjusted to a second rotatlog disg,with central aperture, cushion,
and epring clamps, for finishing the under side of the brim. The finishing
ron is made adjustable in any direction, and at different higkts on the top
of thesupporting frame, and readily ueed on eitherside, it being detach-
able with its supporting frame for the exchange of the heating iron.

Improved Tool Post for Lathes.

Thomas Uonmner, Chicopee, and Edward Bonner, Worcester, Mass,.—The
post {8 fitted to work up and down without lateral play in a socketed stand,
and has a vertical rack in oane side, in which an endless worm works, said
worm being arranged in bearings attached to the socketed stand, 8o as to
be firmly secured against endwise motion, and so that the worm works
through a slot in the stand into the rack,

Improved Fire Place Grate,

John Bawden, Freehold, N. J., assignor to bimself and G.Combs,of same
place.—By a relative comstruction in three parts, this gra. e may be packed
and transported in a small compass, while it may be put togsther and set
up in the fire place with little trouble or expense.

Improved Breech-Loading Fire Arm,

Albert Karutz, Brooklyn, N.Y.—The barrel screws to a receiver at the
place for receiving the shell, Oa the receiver is a casing tube, to which
the handle may connect. This tube 18 capable of sliding on the receiver,
and is connected by screws with a crosshead, which 1s employed to force
the needle back to set it for firing the spring. The sald crosshead works
forward and backwardin a mortise, in a tnbe withina receiver, pushingthe
needle back by its collar, and then, after setting the needle,going forward
out of the way of the collar. The receiver has a collar,and on the oppo-
site side a lug,which form a bearing for a sleeve to rest on at its front end,
the sald sleeve being to lock the inside tube and outside tube in the for-
ward position next to the barrel. At the rear end, sald sleeve rests on a
sectional collar, forward of lugs on the receiver, and the flange on the
front end of the outside tube, which match so as to form a continuous col-
lar when the parts are put together. The steeve has a flange at the middle
of the inside, which {8 notched 8o a8 to pass the lugs of the receiver and
lock together with them by turning behind them after so passing beyond
them. When the needle 18 to be set, the sleeve is turned 8o as to allow
screws to pull out of notches, but not so as to allow the sleeve to unlock
with the lugs ; but when tbe cartridge chamber {8 to be opened, the sleeve
1s turned 8o a8 to escape from the lugs and be pulled back with the tube,
A spring catch is arranged to arrest the sleeve io the different positions to
which it 8 turned for thus releasing the tube, and also for holding it in the

o:king position.

Improved Corn Planter.

George H. Hume, Paola, Kan.—A wave wheel on the main shaft actuates

sliding piece, which {s thereby carried alternately from right to left,
causing the dropping of the seed from the seed boxes in the usual manner:
A lever is controiled by the attendant, so that, when the same {8 thrown
forward,a roller {8 carried back, lowering runners and marking the fur-
rows for the seed. Another roller, brought forward, raises the ranners
above the ground, for turning the planter from one row into the next,and
for going to or from the place of work. To each cnd of the shaft are
firmly applied rotating arms, which strike with their inclined end lugs the
pivoted marker rods at both ends of a cross plece. Each lug strikes a rod
simultaneously with the dropping of the seed from the adjoiniag seed box,
The rods are csrried back into horizontal position after being pressed
down by band springs. The end of each marker rod 18 provided witha
cbeck, which leaves an impreesion on the surface of the ground after each
stroke. By ruitable devices for throwing the mechanism into oroutof
gear, thz seed-dropping and row-making operation is interrupted and
resumed at the will of the attendant.

Improved Gun Lock.

James Madison Grisham, Towash, Tex.—One end of the main spring 18
nserted in aholein therear end of the lock plate,and has a point formed
upon it, which projects to serve as 8 dowel pin for receiving the rear end
of the saild lock plate in place.

Improved Compound for Dental Impressions.

Benjamin H. Teague, Alken, and Horace Parker, Edgefield, S. C.—This
nvention s 8 compound for taking dental impressions, consisting of plas-
ter of Parls, go'd mine sand, sulphate of potash, and carmine, or other col-
oring matter, mixed in proper proportions. It hardens quickly,and may

be removed sooner than plaster from the mouth of the patient, allowing ;
i machinery to bore out the casing, and offers difficulties to the proper

also, on account of its friability, the breakingawayof parts of the i{mpres-
sion and thelr accurate replacing, so that a perfectcast of the mouth 18
obtained.

Improved Hinge.

Moses L, Poirier,Green Bay, Wis.—This invention coneists in a peculiar
onstruction for securing the cap plece of the pintle, 80 that it must be
urned on the latter before it can be removed. The inclined lower edge of
he connecting plate of the sleeve on the gate passes along the curved

edge of a lower socket part on opening the gate, and slides back thereon
by the weight of the same till it arrives at the lowermost point. The gate
thereby self-closing, whether thrown open in either direction, as the
ymmetrically inclined socket edge carries the same back toward the cen-
er point and retains it therein,

Improved Temporary Binder.

@James Bennet, St.John’s,Canada.—This invention consistsin a file which
opens and closes upon the principle of the parallel ruler. Pins areattached
to the bed plece, 8o as to stand irm and rigid. Recesses are made in the
bed to admit disks under a metallic strip, and disks are placed on top of
thestrip. Screwthreads are cut on the pins,and the disksserveasscrew
nuts,into the center of which the pins are screwed, one disk nat being be-
low and one above the strip for each pin. The screw threads are cut the
wholelength of the pins, and the roughened surface thus produced pre-
vents the papers from too easily slipping up when the clamp is raised.
Mortises through the clamp receive the pins when the clamp is pressed
down in fillng. When the clamp 13 raised for fililng, bars serve as guides
for the edge of the paper, eo tbat the back ecges of the papers flled present
an even and uniformappearance.

Improved Adding Machine.

Charles C. Moore and Jacob B, Moore, New York city.—This {8 an {m-
proved adding machine, so comstructed as to carry accurately whatever
number of wbeels be used, bringing each wheel exactly to the requaired
point and leavingit there, ard which shall have no lost moiton from the
imperfection of gearing teeth, In a plate a number of counting wheels are
arranged, in which, near the circumference, is formed a circle of ten holes,
toreceive the point of an instrument for turaing sald wheels. In the
face of the wheels, just within the circle of holes, and concentric there-
witb, {s formed a circle of numbers, consisting of the nine digits and the
cipher. Upon the faces of the wheels {8 formed a second circle ofnum-
bers, consisting of the ninedigitsand thecipher,and soarranged thateach
cumber of the innercircle may be the complement of the number of the
outercircle. The wheelsare so coveredthat only one number of each cir-
cle will be seen at a time, and these will always be the complements of
cach other, 80 that the number sesn through one hole will always indicate
through the space of tow many holes the wheels will have to ve turned to
bring the wheels to the 0point. In using the machine, the fnstrument is
inserted in the hole of the wheel opposite the digit of the scale that
represents the number to be added, and {8 moved around to the right
uotll it strikes a stop. The units, tens, hundreds, etc., are added by
turning the proper wheels. In turning either of the wheels, as each ten
of the column of figures being added is reached, the next wheel 18 turned
one space, the carrying being thus done automatically. The wheels are
kept from being jarred out of place, or ac2identally turned forward or back,
by springs. Upon the under side of the main plate are attached ratchet
wheels, to a tooth of each of which is pivoted a push rod, of such a length
and in such a position that, when the figure of the scale shows through the
notch, the forward end of the said push rod may rest agalnst a tooth of
the next ratchet wheel, ready to move it one tooth when the first ratchet
wheel {8 again moved. By this construction, as soon as a push rod has
pushed the next ratchet wheel through the space of one tooth,it drops
away from said wheel, and, a8 its own ratchet wheel continues to move
forward,its movements are so guided as to keep itawayfrom the teeth
of the next ratchet wheel until it {8 time for it again to operate said next
wheel, when it moves forward, moves the said wheel one tooth, and again
drops away

Improved Explosive Compound.

Charles A, Browneand Isaac S, Browne, North Adams, Mass.—This {n-
vention relates to a new priming compound, which 18 exploded by a cur-
rent of electricity or the clectric spark, when properly secured in an inter-
ruption of the electric current. It consists of the mixtare of fulminate of
mercury with pulverized antimony {n varfous proportions, with an addition
of antimonic sulphide or other ingredients, if desired, for producing a
greater or less degree of electiic conductivity of the priming.

Improvement in Indexing.

WalterKnight,San Andreas,Cal.—The object of this inventionis to fur-
nish for bookkeepers,accountants, and others, a neat case for keeping the
iodex of books therein, it being 8o arranged on the desk that it lndlcaten’
without loss of time, the page of the party in the book,and expedites work
thereby. The device consists of a case with opea top and front pari, which
carries in slde grooves suitable frames with the index tables of the names
slid therein,sald frames belug raised bymeans of levers and keys, exposing
thereby the index table required.

Improved Water Elevator for Wells,

Willlam Mason, Providence, R. I.—Intheinnerpart of the well spout {8
pivoted the outer end of a bent arm, the inner end of which projects suffl-
clently to catch upon the edge of tbe bucket as it rises above the spout
and t1]1 {t discharges the water auntomatically into said spout. Upon the
lower side of the inner end of the arm {s pivoted a small frictlon wheel
which,should the bucket rise 8o that the arm catches upon the edge, near
one end of the bail,mayrollalongsaidedgeto a position midway between
theends of the sald bail,80 a8 to discharge the water properly 1oto the
spout.

Improved Ordnance and Methods ot Constructing the S8ame.

Percival M. Parsons, Blackheath, Eag.—These improvements in ord-
nance relate, first, to the mode of manufacturing the inner tube of the
gun, whereby the fibers of tbe metal are arranged spirally, and the capa-
city of resistance tostralns greatly increased. Theingot of steel 18 first cast
as usual, Itis then drawn down, by hammering or otherwise, until it ap-
proaches the finished size. The ingot 1s then brought to a suitable heat in
a furnace, and is twisted a sufficient number of times, which {s accom-
plisbed by fixing one end in & box attached to an axle, which {8 made to
revolve in suitable bearings, while the other end is griped and held station-
ary in ilxed jaws, or turned in the opposite direction. It is then reham-
mered, and, {f necessary, the operations may be repeated. The improve-
ment also relates to the method of constructing steel lining tubes for
guns, intended for insertion into smooth bore cast iron guns for the pur.
pose of converting them into rified guns, or into a cast iron casting for
the purpose of making new guns. A number of separate hoops of con-
venientwidth, formed by hammering orrollingor by both operations,are
combined in such a manner that the diameter of the ring is increaseddur-
ing the operation,and the metalis therebyextended ordrawn out circum-
ferentially, and the fibers and any lines of weakness developed by flaws
intheoriginalcastingareplaced inacircumferential direction. The inner
tabe having been turned to the requisite size, s suficient numberof these
rings bored to the requisite size are forced on its breech end side by side,
to form the réenforce tube. These are then turned, leaving bands at their
edges of slightly larger diameter than the intermediate portion between
them. Auother series of rings of the requisite size, in relation to the first
series, are bored out, with an annular recess in eagh corresponding to a
pair of bands of two adjacent rings of the first series: this second series
of rings are then expanded by heat, and placed over the first seriesinsuch
a position that they will break joint with them, and so that the bands or
fillets formed on the edges of the first series will it into the annularre-
cesses formed in the second series, by which means the rings will be con-
nected longitudinaliy, and form in effect a continuous tube, and may be
treated as such to impartloogitudinal strength to the inner tube. The
fmprovementsrelate llkewise to the form of the breech end of the lining
tube and the interfor of the cast iron casing into which it is fitted, and
the general combination of the parts in guns of this description. In guns
hitherto constructed on this system, the breech end of the lining tube,
where the réenforce occurs, and the recess made in the breech end of the
casing to receive it, have been made conical, which form requires special

fitting of the tube. The breech end of the tube 18 made cylindrical, and
reduced in diameter in steps toward the muzzle,as required, and the inte-
rior of the casing 18 made in a corresponding form. The tube {s inserted
into the cist iron casing at the breech end, and is secured by a breech
screw, in combination with which a nut is screwed to the end of the inner
tube let into a recess bored out of the muzze end of the cast iron casing.

Improved Bolt for Middlings Purifiers.

Joseph W. Wilson, Warsaw, 111.—By this invention, midilings purifers
that use a flat screen are provided with a bolt,s0 constructed as to keep
the screen cloth clean, and the middlings thoroughly agitated, increasing
the capacity of thebolt or screen, and enabling a much finer screen cloth
to be used.
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lmproved Car Coupling.

Gabriel Thomas, Reno, Nev.—A small plate {8 attached near the lower
end to the back of the coupling pin. A spiral spring is placed in a recess
behind the pin, which bears downward on the plate with a constant pres
sure, and reacts against a shoulder to throw the pin downward. A verti
cal bracket spring is attached to the under side of the drawhead, extending
up through the link opening, with its end under the plate, so that 1t wil
naturallysupport the pin when the latter is ralsed. When the cars come
in contact with each other,the end of the linkstrikes this spring,and pushes
it from the plate, and the pin is forced down through the link. For un-
coupling thecars, the pin israfsed by means of a bell crank which connects
with a rod which extends laterally to the side of the car., Thisrod has a
series of ratchet teeth whicb catch on a plate through which the rod passes
by which means the pin may be held up without the supporting spring. A
similarly arranged rod extends to the top of the car,

Improvement in Refining Sugar,

A, H. Willfam Schrader, Hoboken, N. J.—This invention consists in sub-
Jecting raw sugar when suitably mofistened to the action of a very high de-
gree of pressure acting from above on its surface, 80 that the compressed
air percolates between the granules of the sugar and effects the bieaching
and purgiog of the sugar previous to its dissolution. The favention con-
sists,further,{n the dissolution of the sugar {n the same tank under the
ndmission of stecam and water for the purpose of repeating and completing
the purification, ordrawing it off for passing through the filteringz and dis.
coloring operations to be returned and purged completely, and finally
aricd.

Improved Steam Radiator.

James McCarthy, New York city.—Tbe base of the radiator {s made
hollow, and on f{ts upperside are foraued openings, which form sockets
to receive the ends of the tubes. The head of the radfator s also hollow,
and recelves the upper ends of the tubes, Rode pass through the tubes,
enter the cavityof tbe head,and have eyes to recelve otherrods, which
are passed through them. By this arrangement the rods and their sup-
porting rods will not {mpede the passage of steam through the tubes.
The washers in thetubesockets are hollow rings open upon thelr {nper
side, and are spun up out of ring plates of sheet metal., The washers
thus constructed will yleld sufficiently to pack the ends of the tubes steam-
tight. With this constructien the steam will circulate quickly and uni.
formlythrough all parts of the radiator,so that the radiator will heat up
evenly in all its parts,

Improved 8eal Lock.

John 8. Lorimer, Detroit, Mich.—An {oner removable plate is fastened
to the back plate by a screw. A sliding bolt {s thrown forward, to engage
with the notch of the hasp, by a spring. A small knob on the bolt projects
into an orifice of the inner plate. The seal plate is made preferably of
glass,upon the back side of which is the railroad label. This slides in
through a slit in the edge of the lock,and covers the {nner plate, and con-
sequently the knob of the bolt, The hasp s not hinged, but slides in and
out, ashoulderon a long leg preventing 1ts belng entirely separated from
the lock. When the hasp 18 down, the long leg entirely closes the slit, and
eftectually confines the plate, so that the seal plate must be broken before
the lock can be unlocked.

Improved Machine or Cutting Clothes Pins,

Henry Mellish, Walpole, N. H., assignor to Wyman Fiiot and George H.
Mellish, Bellows Falls, Vt.—The object of this fnvention 18 to rapidly cut
bifurcated clothes pinsofanykind,butmoreespecially the kind described
inletterspatent pranted to sameinventor, dated September 23, 1873, No.
143,021, by the combination of a statlonary channel or groove, in which to
alternately move and hold the timber,by means of feed wheelsanda ho:d-
ing plate, while the pins are being cut. When the feed ceages and the
plece of woodis stationary,and the cutters ready to work,this plate 18
upped by a cam, which strikes a riband rafses a plate, so that its other end
preeses on the wood in the groove and holds it down, to prevent splitting
while it {s being cut. This cam {8 so formed andarranged that the pressure
18 continued while the cutters are at work, and discontinued when they are
withdrawn. For making tke openings, the cutters penetrate half way
through the plece as the lathe {s passed through this machine. The next
machine cuts the other side in the same manaer,and then the piece of
wood s eplit, which separates andcompletesthe pins. Anothercutter cuts
futo the plece to give the length of the pin. The cuts in the two sides of
thepiecearenot opposite each other,sothatthe pliece holds together until
tt s split to separate the pins,

Improved Lamp Cooking Apparatus.

John A. Miller, New Orleans, La.—A common petroleum lamp has its
chimney provided with a closely fitting shell of stieet 1netal, which extends
frem the neck to the upper rim, and prevents its unequal expansion, The
shell also Berves to a certain extent to retain the heat in its passage through
the chimney. The cooking vessels proper ¢ons'st of a boller and several
adcitionalvessels,which are fitted into eachother and into the boller,each
forming a separatecooking chamber, The boller {sarrangedat the bottom
with worm-shaped channels, which take up the flame from the chimney
and conduct it around the bottom and sides. A convex perforated bottom,
loose or false, is placed on the boiler bottom to prevent the articles cook-
ing therein from burning. The vessels are counected by steam tubes,
which arearranged at opposite sides to compel the steam to spread under
the bottom in passing to the next vessel.

Improved Adjustable Ferrule for Agricultural Implements.

Willfam H. Bowman, London, Ohio.—The ferrule {s made of two halves,
which it symmetrically over the handle end. When the handle shrinks, the
ferrule {8 tightened by driving up a vand. The band takes hold of the
outerside of atongue simultaneously with the ferrule halves, as it forms,
onaccount of an inclined groove and its inner wedge shape, part of the
circumference of the ferrule. The lug locks the tongue securely to the
ferrule.

Improved Water Wheel.

Marquis D, Grow, Dubuque, Iowa.—The buckets are made straightand
radial,and areformed upon or attached to the body of the wheel. The dis-
charges extend rearward from the lower ends cf the buckets, and are
curved downward, so as to be convex upon their upper side,as shown,
They are surrounded by a band, attached to theirouteredges,and the upper
edgeof whichrests agalnst a shoulder formed by the thickening of the
case for the chutes, 80 that the water from said chutes may be discharged
directlyagainst the buckets. To the top of the gate 18 bolted a ring, which
fits around the edge of a cap plate in which the shaft revolves. To the cap
are pivoted at their angles two elbow levers, the arms o¢ which have short
slots formed in them to receive pins attached to the ring. To the othcr
armsof the levers, near their outer ends, are pivoted the ends of a con
necting bar, 80 that the levers may operate togetber upon the opposite
parts of the ring to move the gate. Upon the lower part of the outer stde
of the gate 18 formed a lange, upon which rests the outer gate, which has
a flange, formed upon the lower pact of {ts outerside,in one part of which
are formed teeth,into which s geared a governor,s0 that the gate may be
adjusted automatically to regulate the ingress of the water by the motion
of the waeel.

Improved Pocketbook.

Gabriel Jasmagy, Brooklyn, N. Y.—The object of this invention {s to im-
prove the pocketbook patented by same inventor under date of April 28,
1874. It consists of a pocketbook, the partitions of which are connected,
without stitching, by a lining made of a blank which extends continuously
over the same, and {8 cat with sector-shaped side flaps for forming the side
connection of the partitions, and also with the side flaps of the pocket-
book. Theinvention consists, further,in the arrangement of a billbook
formed as extension of the partition covering,and folding out of sight
into asectionof the same.

Improved Beam End Protector.

Norman McLellan, New York city.—The invention relates to a sheet
tin casing for the ends of wooden beams as a protection against the infla-
ence of dampness or destruction by fire, The casing covers the beam end
and so much of the contiguous portion as enters the mortise in the brick
or stone wall,and it may also be made of sufficient length to project a
short distance from the side of the wall.
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