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UNITED STATES PATENT OFFICE.

JOHON R. WILLIAMS, OF NEWARK, NEW JERSEY.

IMPROVEMENT IN AUTOMATIC WEIGHING-MACHINES.

Specification forming part of Letters Patent No. 214,014, dated April 8, 1879; application filed
. November 22, 1878.

To all whom it may concern: .

Be it known that I, JorN R. WILLIAMS, of
Newark, in the county of Essex and State of
New Jersey, have invented a new and useful

“Improvement in Automatic Weighing - Ma-
--c¢hines, which improvement is fully deseribed

in the following specification.

My invention relates to the class of auto-
matic weighing-machines; .and consists in cer-
tain novel modes of operating the doors to the

hopper, and effecting the movements of-the 4

scale at regular intervals of time independ-
ent of the influence of gravity, and especially

- in actuating the feeding mechanism, so that

the bulk of ecach charge shall be first dis-
charged into the scale, and the remainder then
supplied in minute quantities until. the exact
weight is secured.

Tigure 1 is a front elevation of the machine
complete. Tig. 1* shows the feeder detached
a side elevation of
the machine with one of the posts B broken
away; Fig. 3, a view of the opposite side of
the machine; Fig. 4, a plan of the weighing
mechanism below plate C.

A is the platform of the machine, on which
two posts, B, support a plate, C, to which is
secured the hopper D. This hopper may be
provided with any suitable devices for expel-
ling the contained material, and is shown in
the drawings provided with a feed-shaft pass-
ing across its interior, near the botfom, and
with stirring-shalts similarly arranged higher
up. The posts B are placed far enough apart
to admit the scale-pan H and its supporting-
beams T, and the plate C Las an aperture near
its front edge, over which the hopper D is se-
cured, and througlh which it discharges its con-
tents into the pan I, which rises to the base
of the hopper to receive its charge, and de-
posits it when filled in any veceptacle pro-
vided for the purpose.

The scale-pan H is -made, for convenieunce,
with inelined sides and vertical ends, TFigs. 1
and 2. Near the top of each of these ends is
inserted a supporting-pin, ¢/, and about an
inch below one of these pins is seculed an-
other pin, 7.

The t\\o scale-beams F are pivoted upon
two standards, B/, behind posts B, and extend-
ing forward between the posts beneath thehop-

per support the pan H by the pins ¢. These
beams are united by a tie-bar, 10, beyond the
rear fulerum, 23, on standard B' from which
extends, still farther to the 1em*, a balance-
rod, p, carrying a weight, ¢, by the position of
wlu(,h the weights of the charges are graduated.

The beams F extend for warcl somewhat: be-
yond the pins ¢/, and are formed with down-
wardly- plojectlng points v.

A lever, G, Tig. 3, is secured to the stand-
ard B’ by a pln, 24, below the fulerum 23, and
extends parallel Wlth the beam along the side
of the scale-pan below the pin 7. It also pro-
jects behind the standard, and carries a weight,
R, which keeps its front end pressed upwar d _
agzuust pin 7.

A notch is provided on the upper side of
this lever to fit the pin #, so that when the pin
isin the noteh the scale-pan is prevented from
swinging or tipping, as it could readily do
Wlnle suspended freely on pins ¢'.

Any such movement Would prevent the op-
eration of the catches ¢, Fig. 2, which are pro-
vided one on each side of the ends m m,for hold-
ing the door K closed while the pan is carry-
ing its charge.

Spunws U Leep the catehes fast daring the
descent of the scale-pan H with its charge; but
in its lowest position the points v of beam IF
press on the catches ¢ and release the door to
discharge its-load. In the upward movement

“of the scale-pan the door is closed by an in-

cline attached to beam I, and pressing on a
bar sccured to the rear of the door X,aspring,
11, being attached to the bottom of the pfm
and to the tie-bar 10 to produce the necessary
pressure.

When the scale, in its rise, reaches. the po-
sition shown in Fig. 3, the lever G is stopped
by a set-screw, 70, Fig. 1, and the scale-panis
carried to its highest position by the weight g,
being then free i om all restraint and 1eady to
receive the charge graduated by the position.
of weight ¢ on the rod P.

A detent 2, is formed on one of the beams
T, near its fulcuun, and a hooked lever, I, Tig.
2, is arranged to catch on this detent duung
the illing of the scale and sustain a weight,
W, whwh is designed to fall upon the (h,scent
of the pan and arrest the feed for that charge.

Were the charge thrown into the scale-pan
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" by a continuous feed, it would be impossible

to secure exact weights, asinweighing or fill-

- ing a scale by hand it is found necessary to

stop the filling operation frequently to deter-

.mine when the right amount has Dbeen sup-

plied. The. feed is therefore operated inter-
mittently, as by hand, and is placed under the
control of driving mechanism, which acts quite
independently of the scale, its construction
being such that the feed automatically sup-
plies the scale with its charge at definite inter-
vals of time, regulated by the motive power
and gearing applied to the machine while it is
subjected to the :control or influence of the
scale upon the descent of pan H with a charge,
whereby the feed is stopped for that particular
charge to be renewed again after the proper
interval by the motive force supplied for that
purpose. .

~ I'have used various devices for tlius regu-
lating and operating the feed, and have shown
the intermittent movements of the feed-shafts

. 21 and 22, Fig. 3, governed by a cam, S, se-

cured to a cam-shaft, 4, which is supported in

- bearings upon posts B, alittle below the scale-

beams F. This shaft is shown in Fig. 1 pro-

~vided with a driving-pulley, P, and it also

carries a cam, 41, to lift a weight, W, for stop-
ping the intermittent feed finally on the de-

-scent of pan H, the cam 42, for moving beams

F downward to.open the door of the pan H
and discharge it contents, and cam L, as
shown in dotted lines, Fig. 3, to remove pawl
y.from wheel 18, : :

The co-operation of these three cams pro-
duces a perfect succession of the several move-
ments of the scale and its feed, and their con-
nection with shaft 4 renders the speed and
continuance of these movements dependent
upon its revolutions. -

To explain the operation of cam 8, I have,
in Fig. 1% shown the arrangement of two
clutch-wheels, 18 and 20, upon the lower stir-
ring or feeding shaft, 16, of the hopper D, which
carries 4 roll, @, with stirring-pins b projecting
from its surface irregularly. _

A shaft, 19, is supported on plate C, in line

“with-shaft 16, and receives continuous motion

from shaft 4 through gears j, &, and n, and ter-
minates at the face of wheel 18 on dotted line
15, entering a short distance into a hub, 17,

.secured to shaft 16, and projecting over the

end of fhe latter. The ratchet-wheel 18 rides
loosely upon the hub 17, secured to shaft 16.
- Shaft 19 has a hollow shell, 20, keyed to it,

" and friction-dogs are fifted between the hub

17, attached to shaft 16, and the shell 20 in
such manner that the shaft 19 drives the shaft
16 until the ratchet-wheel is checked by apawl,
when the dogs loose their gripe on the shell,
and all the parts attached to shaft 16 come to
rest—viz., the shaft, hub 17, dogs attached to
the hub, and wheel 18. :

The pawl being removed, springs on hub 17
bring the dogs again into action, and the mo-
tion is instantly renewed.

From the above description it will be seen

that the action of the clutelr is very easily
controlled by any obstacle opposed to the
wheel 18, and I therefore provide for that pur-
pose a pawl, 5, controlled by cam 8. Cam 8
is of circular form, having a certain j,ovtion of

its periphery concentrie, and the remainder

provided with short sections or teeth, so that
a roller pressed against the lower side of its
rim would be depressed a long time by the
concentric portion, and again at brief inter-
vals by the passage of the smaller teeth over
the roller. The pawl 5 is pivoted below plate
C by a pin, 6, and has a weight, 43, to keep it
pressed into the teeth on wheel 18.

A long link is secured by pin topawl5, and
reaches down to shaft 4, which it embraces by
a slot formed in the link, and at its lower end
is provided with a roller, 44, which presses
against the lower side of the circular toothied
cam 8. The weight43keeps the pawl5against
wheel 18, and stops the feed, except when the
projections on cath 8 depress the link by their
contact with the roller 44, and ‘set the feed in
motion. The periphery of the cam is eon- ~
structed to do this several times, first cansing
the greater part of the desired charge to be
fed into the scale-pan, and then adding alittle
at a time until the exact weightis secured, the
intermiftent motion being conveyed from shaft
16 to shafts 21 and 22 by gears O O O O O.

The hooked lever I, Fig. 2, is hinged on an
arm, J, behind standard B/, and raised when
free by the cord and link 24, attached to the
weight W, but serving, when hooked on the
detent z, to support the weight and slack the
other cords, 25 and 26, attached to W.

Cord 25 is seen in Fig.2carried toa weighted
pawl, y, hinged at a point, 49, overthe ratchet-
wheel 18, and furnished with a tooth, 27, that
engages the teeth of wheel 18 when the cord
25 is tight; but when the cord is slack the
pawl is kept clear of wheel 18 by the action of
the weight d, secured on pawl y.

The descent of the scale a short distance
moves detent z, releases hook I, and allows
weight W to fall. The cord 25 then checking
the motion of wheel 18 stops the feed, the
cord 26, Tig. 2, at the same time closing the
doors 80 of the hopper by passing over pulleys
2¢ and 30 to the guide-pin 31, where it divides
into two cords, which are attached to the
doors 80 by pins 32.

To effect the opening of the door K upon
the descent of the scale-pan, a forked arm is
provided, into the .end of which a pin, 33, Fig.
2, attached to one of the beams I, enters when
the scale-pan first drops. Thisarm is hinged
upon B/ by pin N, and has its lower prong, 34,
longer than the upper one, 35, the pin 33 pene-
trating the slot between the two prongs, and
being carried downward when the arm is de-
pressed by a cam, 42, having a groove, GS,
traversing its face, and embracing a gnide-pin,
36, projecting sidewise from the arm.

This groove is 8o proportioned that-the arm
and secale pan are carried downward and up-
ward in about one-lhalf a revolution of the cam-
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shaft 4, the pin 36 resting during the remain-
ing* me on the concentric surface 37 of the
~1gs. 2 and 3are shown the arrangements
- .opted to secure the lifting of the weight W
automatically wlien the pan H has reached its
highest position, and it is desired to have the
hook I engaged in the detentz before the scale-
pan H receives its charge. ‘

A leveris hinged just below pin 23 upon the
side of post B’ at 39, and one arm, 33, is ex-
tended above the middle of hook I, and bent
so as to reach over the same. The other arm,
40, rests near cam 42 on shaft 4, which carries
a toe, 41, Fig. 1, so adjusted that it lifts the
arm resting near it, and depresses the other

“arm, 38, carrying hook I, downward over de-
tent z. _ )
 The rising of scale-pan H causes the detent
0 engage the hook while thus held by foe 41,
~the farther motion of which, by releasing the
arm 40, leaves the hook I at liberty to act as
deseribed, when the pan again drops.
. The depression of hook I by the arm 38
acts upon the link 24, (embracing the link and
.cord attached,) and raises weight W, to- fall
:again at the proper time, for the purpose speci-
Aied above.

A cam, L, as shown in dotted lines; Fig. 3,
scecured on shaft 4, near weight d, at the same
time removes the tooth 27 on pawl y from
wheel 18, leaving the latter ab liberty to re-
volve at the first impulse from cam S to the
pawl 5. This sets the entire weighing appa-
ratus to receive a charge. If the scale-pan. H
should tremble or oscillate on completing its
apwardmovement, the hook I might not cateh
upon detent z; and to sceure a steady motion
of the scale at that time I provide a friction-
lever M, Fig. 1, hinged below plate G, and

‘pressed at the proper time against one of the
beams T by cam O on shaft 4. A gunide, P,

is also provided to steady the lever G in its

motion.
By the construction deseribed above it will
be secn that the regulation of the feed does
_not depend upon the movements of the scale-
. pan, as in other weighing-machines, but upon
~the operation of a force or motive power sup-
plied to the machine for the threefold purpose
of working the doors of the hopper and its
stirring or feed shaft if any be employed, set-
ting the hook I and weight W prior to each
charge of thie scale, and opening and closing
the door of the seale-pan at the proper time.

Tn all these respects I consider that my ap-
paratus radically differs from other antomatic
weighing-machines, in all of which the regula-
tion of the feed, the movements of the scale,
and its resetting for a subsequent charge are
determined by the force of gravity.

My apparatus also differs from others in the
delivery of the feed in the intermittent man-
ner described for each charge, the scale-pan
being supplied at first with nearly the whole
of its charge, and subsequently with minute
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additions of material until the exact weight is
secured.

It is obvioud that the various weights de-
scribed might be replaced by springs, and vice
versa; and I do not, therefore, limit myself to
the precise construction shown and described,
but consider that the essential points of my
invention ave, first, operating. the feed by a
motorindependent of the scale; and, secondly,
operating the feed intermittently during each
charge to secure exactness of weight.

These objects may be secured by levers or
rock-shafts instead of cams secured to a re-
volving shaft, as described; and the intermit-
tent feed has been operated by me without the
use. of a cluteh on the feed-shaft 16 by employ-
ing therefor a ratchet-wheel, the pawl of which
was intérmittently operated to discharge the

feed in the manner desired.

I do not therefore limit myself to the use of
a cluteh for effecting this object; neither do I
propose to use feed-shafts for the discharge of
granular or powdered material, which will flow
from the hopper unassisted, as the intermittent
feed would then need to be secured by causing
cam 8 to open a sliding door in the hopper at
such intervals as to secure the feed described
herein. - :

The power supplied by shaft 4 furnishes am-
ple force to effect such a movement of a slid-
ing door, and the machine would then weigh
with the same exactness as when fibrous or
coarse materials are expelled Ly the stirring
devices described hergin. . -

The driving or cam shaft 4 may also be made
to operate suitable packing mechanism, so that
the material may be received from the scale-
pan H, and made up at ouce into complete
packages of perfectly uniform weight.

I therefore claim,-broadly, as follows:

1. In an automatic scale, the combination of
a scale-pan, its levers and counterpoise for de-
termining the weight of the charge, a mechan-
ism operated by a motor independent of the
seale for first feeding the greater part of the
charge into the scale, and then adding minute
quantities of material until the exact weight
is secured, and counections from the scale-pan
to the feeding mechanism for stopping the feed
when the exact weight is secured, substantially
as herein set forth.

2. In an. automatic weighing-machine, a
scale-pan for receiving the material, beams for
holding the scale-pan, and adjustable counter-
poise on said beams, a weight to control the
feeding shaft or shafts, a detent for controlling
the weight, hopper-doors working automati-

cally, aud cords or belts connecting the weight

with the other parts, as shown, all in combi-
nation with a hiopper for holding the material,
with its deseribed feeding-shafts, operated by
amotorindependent of the scale, substantially
as herein described, and for the purposes set
forth. N

3- Inanauntomatic weighing-machine, the au-
tomatic intermittent feed, consisting of shafts
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101 mo ving orstirring the material in the hop-
per, and ftt the same time properly feeding it
throu<rh the hopper, said shafts having an in-
termittent motion imparted to them by an in-

. dependent motor, substantially in the manner

described, and for the purpose-set forth.

4. A hooked lever, I, connected by a cord or
belt with a weight for controlling the feeding-
shafts, in combination with a scale-pan, beams
for holdin g the scale-pan, and a detent for con-

. trolling the weight and operating to regulate

the f(,ed and connol the hopper-doors, sub-
stantially as shown and described. '

" 5.. The mechanism for closing the door of the
scale-pan, consisting of a notched lever for

holding the scale-pan in a parallel positien, a

pin on one end of the scale-pan, so ar~” ived

as to work in the notch of the lever,

strip attached to the scale-door,and a be. .
incline on the scale-beam, and all manage.
and operating to close the door of the scale-
pan as it rises to receive a charge, substan-

-tially as shown and deseribed.

In testimony that I claim the foregoing as
my own I hereto subscribe m y nameinpresence

of two witnesses.
JNO. R. WILLIAMS.
Witnesses: v
E. B. BurpeTT, JT.,
THOS. S. CRANE.



