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UNITED STATES

PaTENT OFFICE.

FRANCIS H. RICHARDS,

O HARTFORD, CONNLECTICU'T.

WEIGHING-MACHINE.

SPECIFICATICON forming part of Letters Patent No. 559,751, dated May 5, 1896.

Application filed March 7, 1896,

derial No. 582,220, (No model,)

To all wihon 76 nmuay conceri::

Be it known that I, 'RANCIS H. RICHARDS, &
citizen of the United States, residing at Hart-
ford, in the county of Hm*tfm ul ::md state of
Connee‘[lcut have invented certain new and
useful Improvements in Weighing-Machines,
of which the following is a specification.

This invention relates to weighing-ma-
chines.

One object of the invention 1s to provide
improved valve mechanism embodying a pair
of valves, one of which is of rel&tively-lmger
dimensions than the other, whereby the time
consumed in filling a bucket is materially re-
duced.

A further object of the invention is the pro-
vision of animprovedinterlocking stop mech-
anism operative for preventing 1311@ opening
movement of the valves while the bucket is
discharging its load, and for also preventing
the discharge of the bucket contents while
cither or both of the valves are open.

In the drawings accompanying and forming

part of this specification, Figure 1 18 a front |

elevation of a weighing-machine embodying
my present improvements, and 1t illustrates
the respective positions of the various mech-
anisms at the commencement of a cycle of
movements. Fig. 2 is an end elevation as
seen from the left in Fig. 1, both valves be-
ing open and the bucket-closers closed. Figs.
5 and 4 are views similar to Fig. 2 and 1llus-
trate two successive steps in the operation of
the machine. Iig. 5 is an opposite end ele-
vation of the machine, the valves and other
mechanisms being in positions corresponding
with Fig. 3. Fig. 6is a plan view of the prin-
cipal parts of the machine, the top plate of
the framework being broken away to better
illustrate certain of said parts. Figs. 7 and
S are detail views of a valve-operative stop.
Irigs. 9,10, and 11 are central vertical sections
of the Snppl} -chute, the valves therefor, and
the upper part ot the bucket, and they 111115-
trate three successive positions of thevalves.

Similar characters designate like parts in
all the figures of the drawings.

The fr* amework for carrying the operative
parts of the weighing-machine may be df any
sultable constr uetmn, and 1t 1s shown in the
drawings compriging two side frames or, up-

rights 2 and 4, mounted upon the chamber ed |

supporting-base 3 and connected by a top
plate 5, which latter is illustrated carrying a

chute or hopper I, embodying the main and

dripstream chutes( and 6', respectively. The
base 3 is illustrated carrying the V-shaped
bearings 20 and 20’, which constitute beam-

supports for supporting the beam mechanism

which carries the bucket mechanism.

As a means for supporting the bucket,
which is designated in a general way by G,
the beam mechanism shown will be prefer-
ably employed, which is illustrated compris-
ing the oppositely-disposed counterweighted
scale-beams I3 and I3, respectively, the arms
of which are provided with pivots or knife-
cdges 24 and 24/, resting on the beam-sup-
ports 20 and 20'.
shown provided with a second series of knife-
edges 15 and 15, which constitute bucket-
suppor‘ts the hanﬂ*ers 555 on each end of the
bucket being 1llusL1"a,ted provided with de-
pending V- slmped bearings 16 and 16', sup-
ported by the pivots or knife-edg oes 15 and 15'.

The bucket G 1s 1llustrated lmvin o the dis-
charge-outlets 7 and 7', respectively, which
are formed by the inverted-Y -shaped parti-
tion 3, which extends from the inner faces of
the two end walls of the bucket. “T'he bucket
isalsoillustrated having two closers,the closer
for the discharge- 0pel11110 7 being deswncl,ted
by L and that For the dlf:ChELlﬂe -opening 7’
being designated by L/, said closers being pref-
embly alike in construction. These closers
are illustrated pivoted at 77 and 73, adjacent
to the front and rear walls, respectively, of
the bucket &, and having the counterweighted
plates 79 and 79, which are operable for re-
turning the same to the normal or closed po-
sitions thereof, as indicated 1n If1gs. 2 and 3.

As a means for supporting the bucket-clos-
ers L and 1., respectively, I prefer to employ
the inverted toggle mechanism shown, which

is illustrated comprising the pivotally-sup-

ported rocker 550 and the connectfing-rods 596
and 596, respectively, said rods bem
ally connected with said rocker and with the
bucket-closers L and L' in such a manner that
when the bucket-closers are shut the several
togele-pivots will be approximatelyinline and
the pivots of the two rods 596 and 596" will be

above the rock-pivot 550, whereby, when said
1'oc]s.el‘ s engag ed and held against movement

The beam-arms are also
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by a suitable device, in amanner to be herein-
after described, the two closers L and L' will be
supported with a minimum pressure on sald
device, aspractically the weight of the bucket
contents will be carried on the support of the

“rocker, which is herein illustrated as a shaft

530’ extending across and through the end
walls of the bucket, the opposite end of said
shaft being also operatively connected with
the two closers, as illustrated.

As a means for controlling the two streams
of material flowing from the supply-chute 1,
I prefer to employ the pair of successively-
closing stream-controlling valves illustrated,
the main valve (designated by 70) controlling
the main stream which flows from the main
chute 6 and the supplemental valve (desig-
nated by 60) controlling the drip-stream which
flows from the drip-stream chute ¢, and 1t
will be noticed that the main valve is of much
oreater dimensions than the supplemental
valve.

As a means for supporting the main valve
70 a two-part shaft 71 is illustrated, the two
sections or parts of which project laterally
from the end walls of the valve-pan, the oppo-
site or outer ends of said sections being jour-
naled in suitable bearings carried by or
formed on the inner faces of the side frames
2 and 4.

It will be observed that in the embodiment
illustrated the valve-supporting shatt 71 is
located between the two chutes 6 and 6’ and
that the valve is secured at its rear end to
said shaft 71. It will also be obvious that
when the valve is in its full-open position
(sece Fig. 2) a supply-outlet of relatively large
space between the discharge edge of said valve
70 and the lower forward edge of the chute 6
is formed, so that when the valve is in said
position the flow of a stream ol very large vol-
ume is positively insured, whereby the time
consumed in making up a bucket-load is re-
duced to & minimum, which 1s an 1tmportant
consideration in machines ol very large ca-
pacities.

The supplemental valve, 1t will be ob-
served, is much smaller than the main valve
70, controls a relatively-finer streanm of ma-
terial than the main valve, so that the buclet-
loads may be made up with nicety and pre-
cision, and it is substantially similar in con-
struction and mode of operation to the im-
proved valve shown and described in Letters
Patent No. 535,727, granted to me March 12,
1805, to which reference may be had. bdaid
supplemental valve is shown having a bal-
ance-weight in the nature of a two-part shaft
30" projecting from the opposite end walls of
salid valve, said balance-weight being pivot-
ally supported between the arms or brack-
cts &', depending from the top plate of the
machine, and being adapted for maintaining
said valve against swinging movement when
closed.

‘Asameansfor actuating the valves to close
the same valve-closing mechanism of the im-

559,751

| proved type shown and deseribed in Letters

Patent No. 548,345, granted to me October 29,
1895, to which reference may be had, may be
employed.

The main valve 70 is shown provided with
the valve-closing cam 500, suitably secured
to the valve-shaft 71, said cam having the
cam-face 501, the peculiar function of which
will now be described. A main-valve-closing
lever is illustrated at 504, pivoted to theside
frame 4, the rear arm of said lever being
shown provided with an antifriction-roll 506,
and the forward arm of said lever being coun-
terweighted. When the main valve 70 1s 1n
its full-open position, the antitfriction-roll 5006
will be at a point near the lower front end of
the cam 500 and in contact with the cam-tace
501, and as said counterweighted arm of the
lever 504 descends the rear arm of said lever
will be thereby moved in an upward direc-
tion, the antifriction -roll 506 riding along
the cam-face 501, and hence rocking the cam
500 to the left, whereby the valve 70 will be
closed through the medium of the interposed
shaft 71, to which said valve and cam are re-
spectively connected. The closing mecnan-
ism for the supplemental valve G0 being the
same in construction and mode of operation
as that for the main valve, it 1s deemed un-
necessary to deseribe said supplemental-
valve-closing mechanism in detail. T'he sup-
plemental-valve-closing cam is shown at 500,
its cam-face at 501, and the valve-closing
lever at 504",

Ifor actuating the valves to open the same
the mechanism shown will be preferably em-
ployed, said mechanism embodying means
for effecting the opening movement of one of
said valves (herein iliustrated as the supple-
mental valve) through the medium and by
the power of the other or main valve on the
opening movement of the latter.

The shatt 71 is illustrated carrying at a
point adjacent to the outer end thercof tho
hub 72, secured thereto in some suitable man-
ner, and hence movable therewith, satd hub
being provided with the rock-arm 72', to the
outer end of which latter 1s illustrated piv-
otally connected the downwardly-projecting
rod or depending member 553, which depend-
ing member, 1t will be evident, 1s also opera-
tive with the valve 70, and is herein illus-
trated as constituting part of the valve-open-
ing mechanism—that is to say, when an up-
ward thrust 1s imparted to said rod 558 the
rock-arm 72, and hence the shaft 71, carrying
said rock-arm, will be moved 1n a cotneiding
direction, and the valve 70 moved 11 an op-
posite direction, or opened, to causce the main
stream from the spout 6 to flow into the
bucket . For elfecting such upward thrust
of the depending member 555 to open said
valve a shiftable two-stroke member 551 18
ilHustrated.

The weighing-machine embodies the usual
polsing and counterpoising mechanisms, all
that part of the beam mechanism located out-
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side of the beam-supports constituting the
counterpoising mechanism, and all that part
of the beam mechanism intermediate of said
supports, including the bucket mechanism,
whieh is supported thereby for ascending and
descending movements therewith, constitut-
Ing the poising mechanism.

The scale-beam B is illustrated carrying
the counterpoised lever 551, which is pivot-
ally supported on the poising side thereof,
sald lever normally exerting its force on the
counterpoising side of said scale-beam, and
suitable stops being employed for maintain-
g sald lever in such position. This coun-
terpoised leveris also shiftable from said nor-
mal position and onto the poising mechanism,
as indicated in Ifig. 4, and it 18 operable on
1ts return stroke f01 11111“,-.;L1*tm an upward

thrust to the rod 553 sufficient for opening
the main valve 70 through the operative con-
nections between said rod and valve, as here-
inbefore described.

The supplemental valve has been described
as opened by the power of the opening main
valve. A supplemental-valve-opening cam
is illustrated at 30, operative with the main
valve 70, it being suitably secured to the
main-valve-saupporting shatt 71. The supple-
mental valve is illustrated provided with the
inwardly-projecting biturcated rock-arm 31,
between the branches of which an antifric-
tion-roll 81" is illustrated supported. The
two valves being in the closed positions indi-
cated in Ifig. 4, the main valve, on being
opened by its actuator 551, will move the arm
50 in an upward direction, and said arm en-
caging the antifriction-roll 31" of the rock-
arm 51 of the supplemental valve said last-
named valve will be tilted or opened 1n an
obvious manner to permit the flow of the drip-
stream 1nto the bucket.

The supplemental valve 60 will be normally
maintained in an open postition, and will be
closed at a point succeeding the closure and
cutoft of -the main stream by the main valve
70. Forthusmaintaining said supplemental

valve 00 in 1fs open p051t10n a movably-sup- |

ported stop (herein illustrated as a by-pass
570) is employed, being pivotally supported
at the upper end of the rod or arm 32, the
lower end of the latfer being shown pivotally
connected with the scale-beam B, a guide in
the form of a connecting-link 53 (illustrated
pivotally connected with said rod 32 and with
the framework) being alsoemployed for main-
taining said by-pass 570 in its operative po-
sition.

The supplemental valve 60 is illustrated
carrying the depending stop-arm 5069, which,
on the opening movement of said valve, will
engage the upper or vertical arm of the by-
pass, swinging said by-pass about its pivot
by the force of the opening valve, the latter
being thereby permitted to assume its normail
or full-open position. (See IFig. 5.)

It will be evident that when the by-pass

“departing theretfrom.

- trated having the two

570 has passed below or intersected the arc of

movement of the valve-stop arm 569 the lat-
ter, and hence the supplemental valve 60, will
be released, whereby the counterweighted
lever 504" may close said supplemental valve
for cutfing off the drip-stream. DBy reason
of the connection of the by-pass stop 570 with
the scale-beam B the latter, as it goes below
the poising-line, will draw said by-pass down-
ward in the manner just described.

My presentinvention also contemplates the

provision of an effective organization of stops-

peculiarly adapted to weighing-machines of
relatively large capacities.

The buuhet G is illustrated carrying the
reciprocally-effective stop member 80 in the
form of a bifurcated lever pivotally sup-
ported by a bracket 81, secured to the buckef
near the upper edge thereof. Theshaft 711s
Ulustrated carrying the two stop members
412 and 413, movable about a common axis,
and operative, respectively, with the main
and the supplemental valves, the first-men-
tioned member being secured to said shaft
and the other movable about said shaft and
operatively connected, by means of the link
30, with the supplemental valve 60. The
main stop member 412 is illustrated having
the connected stops or stop-faces 412" and
412", respectively, the first mentioned of
which 18 defined by an are struck from the
center of movement of said stop member 412,
and the other of which is a curved stop-face
The stop member 413
is provided with a similar pair of stops or
stop-faces, (designated, respectively, by 415’
and 415".)

It will be remembered that a toggle mech-

anism embodying a rocker has been described
for supporting the two bucket-closers L and

1., the normal position of said rocker being
indicated in Fig. 2, where the several toggle-
pivots are approximately in line and the
bucket-closers are shut.

The stop member 30 18 1llustrated consti-
tuting part of the means for engaging said
rocker and for maintaining the same in i1ts
normal position. The upper arm of thestop
member 1s illustrated as bifureated, the
branches or members of which are shown
provided with the antifriction-rolls 33 and
32, which constitute stops formaintaining the
successively-closing valves in the stream-cut-
off positions thereof, said stops coiperating
with the stop members 412 and 413. 'I'he
stop member 80 at a point below the pivot
thereof is illustrated provided with the later-
ally-projecting arm or portion 85, which also
constitutes a stop, and is adapted for main-
taining the two closers in the closed positions
thereof, swhile either or both of the valves are
open, by engaging the rocker 550, or a stop-
face thereon, said rocker constituting a closer-
operative or bucket-discharge stop, as will
now be described. The stop550is alsoillus-
connected stops 414
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“cooperating

and 414, the first mentioned of which 1s a
curved face concentric with the axis of move-
ment ot said stop.

The operation of these stops is as follows:
As the main valve 70 closes, the stop mem-
ber 412 will move in unison therewith and in
an upward direction. During thismovement
the roll 83 will be in contact w1t11 the curved
stop-face 412" of said stop member and the
stop 85 in engagement with the stop 414" on
the stop member 550, so that any tendency of
{he stop member 80 to oscillate about 1ts
pivot will be effectually resisted by the stop
member 412, the roll 83 of the stop member
80 engaging the stop 412 so long as said parts
are in contact.
roll 83 have passed out of contact, the stop
member 80 is free to oscillate, so far as the
stop 412 is concerned; but, howe ever, addi-

{ional means in the f01 m. of “the stop 415 are

provided for preventing the opening move-
ment of the two closers subscequent to the
cutoff of the main stream by the main valve.
During the closing movement of the main
valve the supplemental valve will be main-
tained in its full-open position to permit tho
flow of an nundiminished drip-stream into the
bucket, and when the beam mechanism has
reached and passed below the poising-line (in-
dicating the completion of the bucket-load)
the %1.11313161110111,31 valve GO will be released,

and the lever 504" will be instantly effeetive
for closing said valve. Asthe supplemental
valve closes, the link 90 will be drawn down-
ward, and this action moves the stop member
415 in an upward direction
nection with said link, the stop-face 413" of
said stop member 413 being in contact with
the roll or stop 82, so that the opening move-
ment of the two closers will be prevented so
longe as this contact continues, as in the case
of the stop 412. A pivotally-supported coun-
terweighted lateh is illustrated at82', having
a detent or stop 82", adapted for engaging a
stop 80’ of the lever 30 when the
two 010801‘5 are shut, said lateh being depressi-
ble for recleasing the two stops 32" and 80,

When said 1:51,‘5(311 is depressed by suitable
means, the stop- lever 80, it will be appar em

is free to oscillate, the ..stops 112" and 418" at
this point in the Opemtwn of the machine
havingpassed out of contact with the two rolls
S92 and 83, such action being caused by the
closing of the two valves 60 and 70. At this
point it will be evident that the two bucket-
closers L and I are free of all restraint, and
the weight of the bucket contents pressing
thereagainst wiil force the same open for dis-
charging the bucket-load. As the two clos-

crs open, the stop 550 will be drawn down- |

ward through the medium of the connecting-
rods 596 and 596°, and will thrust the lower
arm of the stop-lever to the right, the upper
arm thereof moving in an opposite direction,
so that the rolls 82 and 83 may be projected
under the two stop members 413 and 412 and

supplemental valve 60 is shown.
When the stop-face 412" and

through its con--

559,751

into contact with the stop-faces 413" and 412",
“and so that any tendency of the two cztops

412 and 413 tolower and permit the two valves
70 and 60 to be opened will be prevented by
the stop 550, with the curved face 414 of
which the Stop 85 of the lever 50 1s 1n contact,
this peculiar relation continuing while {he
two bucket-closers are in theiropen positions.

It will be remembered that a latch 82" has
been described for maintaining the iever 80
against shifting movement and thatsaid lateh
is depressible for releasing the two bucket-
closers. For thuse ecunﬂ the release ot the
two closers an actuator opemtwe with the
The sup-
plemental valve 60 is illustrated provided at
a point to the rear of the pivot thereofl with

- the depending rod 558, which carries the

properly- -positioned actuator SS for engﬂgm Q0
a coOperating stop-pin 83’ on the latch 82
sald actuator havmg a descending movemem
away from the supplemental valve 60 dur mn
the closure thereof and engaging the pin
for depressingthe lateh at a pomt subs equent
to the cut off of the drip-stream.

The operation of the hereinbefore-described
weighing-machine briefly is as follows: Ifg.
2 represents the positions of the mechanisins
at the commencement of the operation of the
machine, the two closers Land I.' being locked
in the closed positions thereof, and the two
valves 70 and 60 open to permit the simulta-
neous flow of the two streamsof material mto
the empty bucket. When a certain portion
of the mass has been received by the buckef,
the latter and the beam mechanism descend,

“the shiftable member 551 descending there-

with and falling from under the connecting-
rod 558, permitting the closing of the main
valve 70 by the valve-cloging lever 504. At

the commencement of the poising period the

main valve is closed, as illustrated in Ifig. 5,

“but the supplemental valve 60 is in its full-
“open position, being so held by the stop 570,

which engages the stop-arm 569, The drip-
stream will then flow into the bucket for a
limited period of time, the bhucket slowly de-

‘scending, and the beam mechanism descend-

ing therewith, and when the latter has passed
Jelow the poising-line the scale-beam b will
pull the by-pass 570 downward and out of en-
oacgement with the supplemental-valve-stop
arm 569, this action releasing the supplemen-

tal valve 60, so that the same may be instantly 1zo

closed by its eclosing-lever 504'. During the
closing movementof said supplemental valve
the actuator 88 will be projected downward
into contact with the stop-pin 83’ on the latch
32/, depressing said lateh and disengaging the
detents 82" and S0 of the lateh and stop-le-
ver, respectively, thereby freecing the two
closers L. and 1./, so that these may be opened
by the weight ot the mass in the buelxet,n hich
1s then dlschmﬁed

Having desellbed my invention, I claim—

1. Ina wewlung -machine, the combination
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with a valve, for regulating thesupply of ma-
terial to the bucket and with a bucket; of a
stop member operative with sald valve and
connected thereto by a link; and a shiftable
stop member adapted forengaging said first-
mentioned stop member during the load-dis-
charging period of the bucket,to thereby hold
the valve closed.

2. In a weighing-machine, the combination

with a bucket, and with a pair of successively-
closing valves; of a bifurcated stop member
adapted for maintaining said valves in the
closed positions thereof during the load-dis-
charging period of the bucket.

3. In aweighing-machine, the combination
with a bucket having a closer, and with a pair
of successively-closing valves; of abifurcated
stop member adapted for maintaining said
valves in the closed positions thereof while
the bucket-closer 1s open, and for also pre-
venting the opening movement of the bucket-
closer while said valves are open.

4. In a weighing-machine, the combination
with a bucket having a cloger, and with a pair
of successively-closing valves; of a stop mem-
ber operative with each of said valves, and
each of said stop members having two stops;
a shiftable bifurcated stop member, each of
the stops of which is alternately adapted for
engaging one of the stops of the valve stop
membpers, and having also a laterally-project-
ing arm constituting a stop; and a stop mem-
ber operatively connected with the closer, and
having also two stops adapted, alternately, to
be engaged by said stop-arm.

5. In aweighing-machine, the combination
with a bucket having a closer, and with a pair
of successively-closing valves; ofastop mem-
ber operative with each of said valves, and

cach of said stop members having two stops;

a shiftable bifurcated stop member, each of
the stops of which is alternately adapted for
engaging one of the stops of the valve stop
members, and having also a laterally-project-
ing arm constituting a stop; a stop member
operatively connected with the closer, and

having also two stops adapted, alternately, to

| be engaged by said stop-arm; and a latch for

said shiftable stop member.

6. Ina weighing-machine, the combination
with a bucket having a closer, and with a pair
of successively-closing valves; of a stopmem-
ber operative with each of said valves, and
each of said stop members having two stops;
a shiftable bifurcated stop member, each of
the stops of which are alternately adapted for
engaging one of the stops of the valve stop
members, and having also a laterally-project-
ing arm constituting a stop; a stop member
operatively connected with the closer, and
having also two.stops adapted, alternately, to
be engaged by said stop-arm; a latch for said
shiftable stop member; and a depending rod
carried by one of the said valves, and having
thereon a projection constituting alateh-actu-
ator for engaging and depressing said lateh.

7. In a weighing-machine, the combination
with a pair of successively-closing valves, one
of which is supported by a shaft; of two stop
members; one of which is movable about said
shaft, and operative, respectively, with said
valves; abucket; andareciprocally-effective
stop memberadapted for preventing the open-
ing movement of the valves during the load-
discharging period, and for also preventing
the discharge movement of said bucket while
the valves are open.

3. In a weighing-machine, the combination
with a pair of successively-closing valves, one
of which is supported by a shaft; of two stop
members, one of which is movable about said
shaft, and connected to one of said valves by
a link, and the other of which is connected
with the other valve; a bucket; and a recip-
rocally-effective stop member adaptedfor pre-

venting the opening movement of the valves

during the load-discharging period, and for
also preventing the discharge movement of
sald bucket while the valves are open.

FRANCIS H. RICHARDS.

VWitnesses:
IFrED. J. DOLE,
HENRY BISSELL,
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