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To all whom it may concern:

Beit known that we, ROBERT M. SKILES, re-
siding at Atlantic, in the county of Cass and
State of Jowa, and CHARLES LEDERER, resid-
ingat New Y01k, in the county of New York
and State of New York, citizens of the United
States, have invented certain new and useful
Improvements in Ball-Bearings for Scales;
and we do hereby declare the followmw to. be
a full, clear, and exact description of the in-
Ventlon, such as will enable others skilled in
the art to which it appertains to make and
use the same.

Our invention relates to 1mp10vements in
scales used in sfores as well as those upon
farms—in fact, scales of all kinds and for
all purposes, from the most delicate scales in
use by chemists and druggists to scales used
by farmers, stock-raisers, and railroads; and
the objects of our invention and improvement
are, first, to provide an automatic self-ad-
justing bearing affording facilities for the
properadjustment of the oscillating platform
and lever, and, second, to obviate the objec-
tions heretofore made to the knife-edge bear-
ings, which, when blunted by wear and frie-
t1on the1 eon, render scales inaccuratefor the
purposes for which they were intended—
namely, accurate weighing. . We attain these
objects by the construction illustrated in the
accompanying drawings, in which— -

Figure 1 is a view showing the platform in
10110‘11311(11113,1 section, the bearmOP secured
’rhereto the knife, and the tilting lever. Fig.
2 is-a view illustrating the pla,tfoun in sec-
tion, with an oblong cup secured thereto, the
kmfe and the tlltlno lever. Fig. 3 is a view
in cross-section on the linea a of Fig. 2;and
Fig. 4 is a view showing the platform W1th
our improved bearings, the platform and tilt-
ing lever in section, the semispherical or
nearly semispherical concave cups, and the
sphere or ball located within the cups.

In all scales used for store, farm, and stock
purposes the platform rests on knife- edge
bearings,asshownin Fige. 1 and 2 of the draw—
ings, and check-rods are used to prevent the
bearings from slipping, except in small coun-
ter- seales and one smo}e manufacture of
scales,where an oblong cupis employed,which

fits over the knife, as s llustrated in Fig. 2 of-

the drawings. The knifein all casesisa part
of the tilting lever that secures the registra-
tion of the Wewht After comparatlvely lit-
tle use all the kmves cut into the bearings se-
cured to the platforms and add to the fI‘lC'LlOH
causing considerable deflection in Weltrhm(r
These kmves are made of very fine steel and
are highly tempered and hardened after ad-
justment to the lever-bearing. KExcept in
some cases the scales are made with adjust-
able knives.

Check-rods are used in all scales, exceptin
small scales and in scales in which the oblong
cup is employed to keep the knife in plaee
Knives in ordinary use—for example, in four-
ton scales—are about three inches long, one
inch wide,and three-quartersofan inch thlck

If the upper bearings are not carefilly ad-
justed inthe under s,1de thereof, there will be

a cut diagonal of the bearing, and S0 1mpor--

tant is thls adjustment and so desirable is it
that this diagonal cut be not made that some
manufacturerssend out with their scalesillus-
trationsand diagrams showing these diagonal
cuts as they appear upon the oblon@ cup-
shaped bearings after the scales have been
used for a tune

This invention, our improvement, obviates
all these defects and decreases the expense of
manufacturing scales and does away with the
necessity of experts in farming and rural dis-
triets by the use of a ball-bearing such as we
have shown in Fig. 4 of the drawings.

The ball-bearing consists of one sphere or
ball located between two concave cups semi-
spherical or mnearly semispherical on their
inner surfaces. These concave cups are at-
tached to the platforms and levers in-any or-
dinary manner, so as to be removable there-
from, as by means of screws, bolts, or they
may be made integral with the platforms and
levers.

The result of our improvement is Lhat the
bearings are self-adjusting, invariably find
their center, and there is the least possible
frietion developed by the oscillation of the
platforms and levers.

The ball-bearings are designed to take the
place of the knife and its bearing and at the
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same time obviate the necessity of using the
check-rods above described.



10

20

25

30

35

40

45

5o

55

60

65

w

Thenumeral1in Fig. 1 of the drawings rep-
resents the platform, 2 the bearing secured to
the platform on the under side thereof, upon
which the knife 3 bears, and 4 refers to the
tilting lever, to which the knife is seeured
in the ordinary manner, as hereinbefore de-
scribed.

The numeral 5 of the drawings represents
the platform, and 6 the oblong concave cup
or bearing secured to the platform in which
the knife rests and upon the edge of which
the inner surface of the cup impinges. This
form of scale-bearing is old, and it is objec-
tionable for the reason that the sharp cutting
edge of the knife cuts, wears, and indents the
inner surface of the cup 6, thereby rendering
the scales inaccurate for the purposes of
weighing. Furthermore,the edge of the knife
7 becomes blunted by friction upon the inner
surface of the oblong concave cup 6 from the
constant oscillation of the platform and lever,
whereby the scales become inaccurate, the
platform and lever ceasing to delicately turn
or oscillate upon the knife-edge as once they
did when first brought intouse. This blunt-
ing of the knife-edge causes inaccuracy in
weighing and necessitates the removal of the
knife from the oblong concave eup, and often
its removal from the lever in which the knife
is rigidly secured, in order that its edge may
again be retempered and rehardened. More-
over, the oblong concave cup 6, too, often re-
quires to be removed and a new cup put inits
place because of the cut or indentation made
therein by the cutting edge of the knife 7.

Ourprincipal object isto overcome these ob-
jections, inconveniences, and annoyances, as
well as the expense of using costly steel bear-
ings and parts, and the expense, too, attend-
ing the retempering the blunted knife-edge,
also the removal of the oblong concave cup
and substitmting a new one in its place.

We do away entirely with the knife and
with the oblong coneave cup, and in its place
and in lieu of the knife we place the semi-
spherical or nearly semispherical concave cup
A upon the under side of the platform B and
a similar semispherical or nearly semispher-
ical concave cup C upon the upper side of
the tilting lever D, which arescrewed, bolted,
or otherwise attached thereto in order that
they (the said concave cups) may be separa-
ble or removable from the said platform and
lever, sufficient room or space being left be-
tween the cups to permit the platform and le-
ver to oscillate.

The cups A and ¢ may be made integral
with the platform B and tilting lever D,
respectively. The letter I represents the

sphere or ball, of iron or of any suitable metal
or material, but preferably it is made of steel,
and it is somewhat smaller than the concave
cups A and C on their interior surfaces and
runs or moves about loosely within the con-
cavity of the two cups and when placed in
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position in the eups form the self-adjusting
automatic bearings upon which the platform
and tilting lever always accurately turn or
oscillate.

Such a bearing is not open to the objections
inceident to the cutting of the knife-edgeinto
the inner surface of the oblong concave cup,
as shown in Fig. 2 of the drawings. Neither
are purchasers of our scales subjected to the
expense, annoyances, and inconveniences in
having the blunted friction-worn edges of
knives such as above described retempered,
rehardened, and resharpened. .

Having fully described ourinvention, what
we claim, and desire to secure by Letters Pat-
ent, is—

1. In scales orweighing apparatus, a plat-
form, alever and removable ball-bearing con-
nections between the former and the latter,
whereby no knife-edge connections or bear-
ings are required, substantially as hercin
shown and deseribed.

2. Inscales or weighing apparatus, a com-
bination of a principal platform, and a main
lever both of which are provided with remov-
able or separable conical cup-bearings, of a
spherical body mounted in said bearings and
forming connections at point of suspension
for said platform and lever, instead of knife-
edge connections for said parts, substantially
as described.

3. In scales, the combination of the main
or principal platforms, and main or principal
levers, having the removable semispherical
concave cups or bearings, upon the lower and
upper surfaces secured to the said platform
and lever, respectively, the ball or sphere in-
closed within said cups, whereby the use of
the knife-edge bearings is nunnecessary, sub-
stantially as herein shown and desecribed.

4. In scalesthe combination of the chief or
principal platform and chief or principal le-
ver, provided with semispherical concave
cupsorbearingsornearly semispherical, upon
the inner conecave surfaces thereof, and se-
cured to the platform and lever, upon the
lower and upper surfaces, respectively, and
the ball or sphere, smaller than the cirecle,
described by the inner surfaces of the com-
bined concave cups, whereby the knife-edge
bearings are rendered unnccessary, substan-
tially as herein shown and described.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

ROBERT AM. SKILES.
CHHARLES LEDERER.

Witnesses to the signature of Robert M.
Skiles:
E. S. HiLy,
C. W. SAVERY.

Witnesses to the signature of Charles Led-
erer:
MICHAEL SCHAAP,
Epwarp A. McCuUE.
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