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UNITED STATES

PATENT OFFICE.

FRANCIS II. RICHARDS,

OF HARTFORD

CONNECTICUT.

"WEIGHING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 573,421, dated December 15, 1896.
Application filed July 15, 1896. Serial No, 599,303, (No medel.)

To all whom it may concerm.
Be it known that I, FRANCIS H. RICHARDS 2,

citizen of the United States, residing at Hart-

ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Weighing-Machines,
of which the following 1s a specification.

This invention relates to welghing - ma-
chines, an object of the invention being to
prowde improved load -supply meehemsm
comprehending in its preferred construction
a chute and an adjacent oscillating valve
which is supported to receive its eloein o force
from a descending mass of material from satd
chute, such force being directed against one
side of the axis of movement of said valve.

Another object of the invention is the pro-
vision of means for imparting a vibratory or
reciprocatory movement to a part of the load-
supply mechanism during the bucket-loading
period, whereby the mass therein 1s 1oosened
up and a free flow of the supply-stream to
the bucket or weigher is 1nsured.

A further object 1s to furnish 1mproved
bucket mechanism so organized and operable
as to effect the discharge of a load of mate-
rial therein in a relatively short space of
time, by virtue of which the capacity of the
machine is correspondingly increased.

In the drawings accompanying and form-
ing part of this specification, Ifigure 1 is a
front elevation of a weighing-machine com-
prising my present improvements in the pre-
ferred form thereof. Iig. 2 1s an end eleva-
tion as seen from the left in Iig. 1, portions

being broken away and in section to illustrate

more clearly certain peculiar features of the
invention. Fig. 3 is a similar view 1llustrat-
ing the positions occupied by the respective
parts during the discharge of a bucket-load;
and Fig. 4 is a detail in sectional p]:m view,
the section being taken in line 4 4, Fig. 2.

Similar eher'eetels designate like _perte in
all the figures of the dmwinge.

The framework for supporting the opera-
tive parts of the machine may be of any suit-
able character, and 1t 18 herein shown con-
sisting of the end frames or columns 2 and 4,
mounted upon the base 3.

A supply hopper orchute, constituting one
of the codrdinate elements of the loed -sup-

ply mechanism, is shown at I, and is fur- |

]1ishe(1 with the preferably-integral brackets

5 and 5, suitably faustened to the end frames
‘) and 4.

The bucket mechanism consists of a bucket

55

having a suitable discharge-outlet and a

closer for said outlet, the latter being sup-
ported independently of the bucket.

The bucket or weigher 1s designated by (,
and is preferably supported for oscillatory
movement within the frame 6, said bucket
having projecting trunnions 7 and 7', jour-
naled in suitable bearings formed in the end
members or bars of the frame 6.

For supporting the bucket the beam mech-

anism illustrated may be employed, and con-
sists of the oppositely - disposed counter-
weighted scale-beams I3 and I3, suitably ful-
crumed on the base 3 of the machine, and the
arms of said beams will be furnished with
suitable supports, which sustain bearings de-
pending from and connected to the bucket-
frame 0.

The bucket is shown having the approxi-
mately vertical discharge-outlet 8, preferably
equaling in width the distance between the
end walls of said bucket.

The closer for the bucket-discharge outlet
is designated by I, and consists of a segmen-
tal plate or closer proper, which preferably
fits tightly against the curved end walls of the
bueket and 131'03ects a short distance below
the horizontal bottom of the latter when in
its shut position, as indicated in Fig. 2. The
closer Lwill bepreferably supported for move-
ment independently of the bucket, sothat one
of said members may have a multiplied oscil-
latory movement relatively to the other for
discharging its load Iin a minimum space of
time, 1t being seen on reference to IFig. 3 that

the greater part of the discharge-outlet of the

bucket G is disclosed. The closer 1. is fur-
nished with the end portions 10 and 10', which
have the pivots 12, working in suitable bear-
ings formed 1n the bucket-frame 6.

The bucket and closer are shown in the
normal positions thereof in Fig. 2. The cen-
ter of gravity of the loaded bucket is located
at one side or to the rear of the axis of oscil-
lation of sald bucket, the latter being mnor-
mally held against load-discharging move-
ment by suitable restraining or detent means.

It will be evident that when the bucket is
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released at the proper point in the operation
of the machine the mass of material therein
will cause it to tilt or oscillate to the position
shown in Ifig. 5, the bottom of the bucket be-
ing then disposed at a relatively steep angle
orinclination, so that the contents may be dis-
charged with rapidity through the discharge-
outlet thereof.

A vertically-disposed detent is shown at 13
rigid with the projecting trunnion 7, and hav-
ing its free end positioned for engagement
by a suitable detent—such as the lateh 14
T'he bucket-lateh 14 is preferably counter-
weighted, its detent or counterweighted arm
L+ swinging downward to engage the free end
of the codperating bueket-detent when the
bucket is in its normal position. It will he
evident that when the detent 14/ of the latch
1s raised or elevated and above the plane of
rotation of the detent 13 the bucket (¢ will
be freed of all restraint, and, being filled, will
be caused to oscillate or tilt for discharging
its contents. T'he movement of the lateh 14
will be preferably limited by suitable stops,
as 1s usual. |

The closer I, will have a movement AWay
from the horizontal portion of the bhuclket for
further increasing the area of the disclhargoe-
outlet of the bucket, and for eifecting this op-
cration actuating connections with the bucket
will be preferably employed. A rock-arm is

shown at 15 rigidly attached to the bucket- |

trunnion 7. A second and relatively lon ger
rock-armisillustrated at 16 fixedly connected
to the closer-pivot 12 and connected 1o tha
rock-arm 15 by the interposed link 17, which
latter is pivoted, respectively, to said rock-
arms.  On the release and oscillation of {he
bucket the detent 135 will swing to what is
shown as the “left,” and, through the agency

of the projecting trunnion 7, the rock-arm 15, |

the conneecting-link 17, and the rock-arm 10,
will be thrust downward and the closer T, up-
ward, 1t being evident that through the inter-
vention of the described connections the hori-

zontal portion of the bucket and the closer T, | discharge edge of said valve.

will be caused to move in opposite directions,
or away from cach other.

The load-supply mechanism com prehends
a chute and an adjacent oscillating valve
supported to receive its closing foree from a
descending mass of material from said chute,
such foree being directed against one side of
the axis of movement of said valve, therehy
elfecting, as is obvious, a savin o1 the ran-
ning expense of the machine.

Lhe chute or hopper is shown at 11 and the
valve or cut-off at 20, the latter consisting in
the presentinstance of an approximately {lat
plate supported for oscillatory movement by
the two-part shaft 21 at a pointabout mid Way
1ts front and rearends, swid shaft havin O SUit-
able bearings in its extremities for the 1ecep-
tion of journals carried by the framing of the
machine. '

Lhe valve 20 is shown furnished with the
vertical guard-walls 22 and 2 2, which consti-

tute an cfficient means for preventing side
flow of the material sustained on said valve.

A stream-regulator or conduit is sliown al
R}, located between the valve 20 and the chute
I1, and consists of two complemental sections
20 and 24, pivoted together at 23, the first-
mentioned section being hinged or pivoted at
23" to the valve. KEach of the regulator-soe-
tions 25 and 24 will be provided with end
walls, the end walls of the section 25 overlap-
ping those of the other, so that said regulator

tTormsaninclosure for the downflowing stream
of material from the chute and constitutes

practically a continuation of such plate.

A pairof rearwardly-extending brackets 01
arms are shown at 25 and 25, formed rieid

with the chute or hopper 11, which have piv-
oted thereto the suspension-links 26 and 2¢',
which at the commencement of operation of
the machine are disposed a little to the left
of the vertical.

A pair of rvock-arms are shown at 27 and
27, connected to the pivots 23" and jointed to
the saspension-links 26 and 26, respectively.

-]
Ll

GO

LThe operation of the regulator R and its-

connecved parts will be apparvent from an in-
spection of I'igs. 2 and 3 of the drawings. A
mass of material being in the chute or hopper
IT will gravitate downward, and the force

thereof will be directed pavtly against the rear

of the valve 20 and the regulator-scetion 23,
considerable pressure being applied to the
pivotal or hinge point 237, such action slowly
throwing the discharge edge 20’ of the valyve
20 upward, the volume of the stream of ma-
tertal which flows between such disch arZe
edges of the valve 20 and the regulator-see-
tion 24 being reduced in correspondence with
such movement, the stream bein o SUDhse-
quently eut off.

The regulator-sections 23 and 24, it will be
understood, move dowanward in un 1son, the
last-mentioned coacting with the valve Lo ro-
duce the volume of the supply-stream Dy di-
recting the downflowing mass awayv from the

Means will be employed for limitin o Lhe
closure of the valve 20, and henee the down-
ward movement of the reculator-seetions 23
and 24, and for this purpose the followin o-tle-
scribed instrumentalities may be cmployed:
A rock-arm is shown at 50 projecting rear-
ward from the two-part valve-su pporiing
shaft 21 and has pivoted thereto the e poend-
ing rod s81. A counterweighted lever is illus-
trated at 32, pivotally supported adjacent to
the inner or poising side of the seale-heam

B and having an antifrietion-roll 527 against 1

which the rod 31 is adapted to bear during
the major period of the operation of the ma-
chine. The weight of the lever 32 will he
normally added to the counterpoised side of
the seale-beam B, where it is Leld by suit-
able means, so that the non-counterwes ohted

armolsuchleverpractically constitutesan in--

tegral extension of said seale-beam. On the

descent of the scale-beam, said lever heing
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1n contact with the rod 31, it will be evident
that the closure of the valve 20 will be lim-
1ted or checked in accordance with the move-
ment of the beam mechanism. On the dis-
charge of a load of material the lever 52 will
be held in 1ts extreme position, and the coun-
terpoised side of the beam B’ will move away
from the counterweight of said lever, and
when the bucket G has resumed its normal
or load-recelving position the lever 32 may
also resume its nmormal position, and in so
doing will impart an upward thrust tothe rod
51, which is communicated to the valve 20,
for forcing the same open and for also return-
ing the regulator R to its normal position.
Means will be employed for imparting a
vibratory or shaking movement to the regu-
lator R, and hence to the connected valve,

such action taking place preferably during

the load-supply period, so that the mass in
sald regulator and on the valve will be loos-

ened up, and a free flow of the supply-stream

to the bucket or weigher G will be assured.
A shaft is shown at 33, journaled in the
brackets 34 and 34', formed on the chute H
and end frame 4, respectively, said shaft car-
rying the pulley 35, which may be connected
with a suitable motor. (Not shown.) The
shaft 1s also provided with a cam or toothed
wheel 306, which 1s splined or otherwise se-

roll 37, which is forcible into the plane of ro-
tation of the teeth of the member 36.

It will be evident that by virtue of the dis-
position of the suspension-links 26 and 20
the regulator R will be self-operative toward
the cam-wheel, so that the roll 37 may be
thrust across the plane of rotation of the
teeth of the wheel 56, and as said teeth are
successively caused to engage with the anti-
friction-roll 37 an opposite movement will be
imparted to the regulator R and its vibration
thereby effected, said vibration continuing
until the roll 37 and suspension-links 26 and
26" have assumed the positionsshown in Fig. 8.

My present invention contemplates the pro-
vision of reciprocally-effective stops opera-
tive, respectively, with the load-discharge
member (which in the present instance is the
bucket ) and the valve or cut-off 20. 'The
mlve-opel ative stop 1s shown at 58, depend-
ing from and formed integral with the two-
p.-;,ut shatit 21, the eoaetinn or bucket-opera-
tive stop bemn deswnated by 39, and both
stops being prefer abl} seomemal blades.
Said stops will be furnished “with the supple-

mental stops 38" and 38" and 39" and 39", the

supplemental stops 88 and 39’ being shown
as curved faces and concentric with the axes
of movement of the members 38 and 39. The
action of the coacting stops will be apparent

tal stop 39" being approximately contiguous
to the supplemental stop 38', so that should
the latech 14 be prematurely tripped the dis-
charge oscillation of the bucket G will be

, the supplemen-

positively prevented by the stop member 38,
which blocks the movement of the member 39
the thrust of the latter being directed ag ainst
the two-part shatt 21, and this 1elat10n COn-
tinuing so long as the stops 38" and 39" are in
contact. When, however, the supplemental

stop 38" has infersected the arc of the sup-

plemental stop 39, the stop member 39 and
the bucket G are free o oscillate, and on such
movement the curved face 39" will travel
along the supplemental stop 38", whereby the
member 39 positively arrests the return move-
ment of the member 33, and consequently
positively maintains the valve 20 in i1ts shut
or stream cut-off position. W hen the bucket
G has resumed its normal position, these sup-
plemental stops will pass out of contact, so
that the valve 20 may be opened.

Means are provided for intercepting the
valve at a predetermined point in its closing
movement, whereby it may be held to permit
the flow of the drip-stream into the bucket to
complete the partial load therein. A depend-
ing rod 1s shown at 42 rigidly connected with
the valve-supporting shaft 21, and a cooper-
ating stop for engaging the Same 18 shown as
the countel wewhted by pass 43, pwotally
mounted on the beam B, the vertical portion
of said by-pass enganmﬂ sald rod at the com-
mencement: of the poising period. When the
beam B passes below the poising-line, indi-

cating the completion of a bucket-load, the

rod 42, and hence the valve 20, will be re-
leased, whereby the latter may be closed to
cut off the supply-stream. _

A latch-tripper is shown at 40 as a projec-
tion on the thrust-rod 51, and having a move-
ment into engagement with the latch-pin 41
when the valve 20 has nearly reached the end
of its cut-off movement, whereby the detent
portion 14’ of the latch will be raised and dis-
engaged from the codperating bucket-detent
13. When this action takes place, the bucket,
( will be free to oscillate.

The operation of the hereinbefore- desembed
welghing-machine is as follows: Fig. 2 rep-
resents the positions occupied by -the respec-
tive parts at the commencement of operation
the bucket  and closer being locked in the
normal positions thereof by the latch 14,
which 1s in engagement with the bucket-de-
tent 13, the valve 20 being opened, so that a
stream of material may descend from the sup-
ply-chute , through theregulator R, overthe
valve 20, and into the bucket. When a cer-
tain proportion of the load has been received
by the bucket, it and the beam mechanism,
and hence the shiftable lever 32, will descend
and sald lever falling from under the thrust-
rod 81 thereby permits the closure of the
valve 20 by the force of the descending mass
of material from the chute II. On the com-
pletion of the bucket-load and when the
valve 20 has nearly reached the close of its
cut-off movement the projection 40 on the
thrust-rod 31 will be forced into engagement
with the latch-pin 41, so that the detent por-
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tion 14" of the lateh will be raised ¢lear of the
bucket-detent 13 and the bucket G thereby
freed of all restraint. Suech action taking
place, the weight of material in the bucket
will cause the sameto oscillate or tilt to effect
the discharge of the completed bucket-load.

Iaving described my invention, I claim—

1. "The combination with a bucket having
a discharge-outlet; of a closer in position for
controlling said outlet, said bucket and closer
being movable about independent axes; a de-
tent for holding said bucket against oscilla-
tion during the supply of material thereto;
and means connecting said detent with the
closer, whereby when the bueket tilts to dis-
chargeits load said closerisgiven a movement
opposite to the motion of the Lucket.

2. The combination with weighing mech-
anism, ol a tilting bucket; a closer for said
bueket, supported by the framework of the
machine; means connecting said closer with
the bucket, whereby the closeris given a mo-
tion opposite to that of the buecket: a latch
for holding the closer shut during the filling
ol the bucket; and means controlled by the
weighing mechanism, for tripping the lateh.

5. T'he combination with a frame, of a
buckethaving projecting trunnions journaled
therein, one of whieh is provided with a rock-
arm; and a closer supported in position for
regulating the discharge-outlet of the bucket,

first-mentioned rock-arm.

4. The combination with a frame, of a
buckethaving projecting trunnions journaled
therein, one of which is provided with a rock-
arm; a closer supported in position for regu-
lating the discharge-outlet of the bucket, hav-
ing a rock-arm connected by a link to said
first-mentioned rock-arm; a detent rigidly
connected tosald trunnion; a latch for engag-
g said detent; anda lateh-tripping deviee.
5. "T'he combination with a bucket support-
cd for oscillatory movement, said bucket hav-
ing an outlet; of a closer forsaid outlet, hav-
Ing an opening movement in opposition to the
movement of the bucket; means operative for
maintaining the bucket and closer in their
normal positions; a valve supported to re-
celve its closing force from the descending
mass of material passing from the supply-
spout; and astop device for preventing move-
ments of the valve or bucket except at the
proper times. |

6. The combination with a frame, of a
bucket journaled therein and having a dis-
charge-outlet, the end walls of the bucket ad-
Jacent to said outlet being curved; a seemen-
tal closer-plate hinged to the frame and adapt-
cd, when in its normal position, to bear
tightly against said curved walls and also to
project below said horizontal bottom; and

P 573,421

means Lor maintaining said buceket and eloser
in the normal positions thereof.

7. The combination with a chiute and with
a valve, of an interposed regulator, and a
toothed wheelforimpartingavibratory move-
ment to said regulator.

5. The combination with a chute and with
a valve, of an interposed regulator connected

Imparting a vibratory movement to said recu-
lator.

J. The combination with a chute and with
a valve, of aninterposcd regulator connected
to said valve, and a toothed wheel for impart-
ing a vibratory movement to said regulator.

10, The combination with a chute, of a reg-
ulator adjacent thereto and self-operative in
onedirection, and a toothed wheel for impart-
ing an opposite stroke to said regulator,
whereby it will be vibrated.

L1, T'he combination with a chute, of a
valve, and an iterposed regulator consisting
of two hinged sections, one of which is con-
nected to said valve.

12. The combination with a chute and with
a valve, of a regulator; a pair of suspension-
Iinks connected to said regulator, whereby
the regulator is self-operative in one diree-
tion; and means for imparting an opposite
stroke to said regulator.

13. "I'he combination with a chute and with
2 valve, of a regulator; a pair of suspension-
links connected to said regulator, whereby
the regulator is self-operative in one direc-
tton; and a cam for imparting an opposite
stroke to.said regulator.

I4. The combination with a chute, of a
valve; an interposed regulator consisting of
two hinged sections, one of which is provided
with a projection and the other of which is
connected to sald valve; apair of suspension-
links connected to said regulator by rock-
arms; and & cam for engaging said projection.

15. The combination with a chute, of an ad-
jacent oscillating valve supported to receive
1ts closing force from the descending mass of
material from said chute, which foree is di-
rected against one side of the axis of movae-
ment of said valve.

16, The combination with weighing mech-
anism embodying a shiftable bucket, of a
chute; an adjacent oscillating valve support-
ed to recelve its closing foree from a descend-
ing mass of material from said chute, which
force is directed against one side of the axis
of movement ol said valve; and reciprocally-
clfective stop devices operative, respectively,
with said valve and buecket.
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