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UNITED STATES

OFFICE,

FRANCIS II. RICHARDS,

OF HARTFORD, CONNECTICUT.

AUTOMATIC WEIGHING-MAGCHINE.

SPECIFICATION forming part of Letters Patent No. 607,468;.(1&@(1 July 19, 1898.

Application ﬁled-vaem:Ber 17,1897, Serial No, 658,848,

(Mo model;)

To all whom it may concern:
Beitknown that I,I'rRANCIS H. RICHARDS, a

citizen of the United States, residing at Hart- |

ford, in the county of artford and State of
Oenneetleun have invented certain new and
useful Implevements in Automatic Weigh-
ing-Machines,of which the followingisa Speci-
ﬁeatlon

This invention relates to automatic Welﬂ*h-
ing-machines, one object of the invention be-
ingtof arnish an improved weighing-machine
eepecmlly adapted for eutemetwally weigh-
ing and delivering predetérmined 1eeds of
freely-running fluids—such as sagar-syrup,

coal-oil, benzene &ce.—and eemprehendmn‘f

overload-si pplymﬂ* and load reducing and re-

supplying means constructed, ox‘ﬂ*emzed and
Opemtwe whereby large loa,ds of accurate
predetermined wewhts may be made up and
welghed by first dehvermﬂ' into the load-re-
celver an overload somewhftt 1n excess of the
proper amount to be weighed, then reducing

the weight of the ovuloed by (118(3113,1‘0‘11'10‘ or

removing the excess or surplus, and eubse-
quentlyr eturmnﬂ sald surplus toform a por-
tion of the next sueeeedmﬂ‘ load. | |

A further object of the mventlen is to pro-
vide,in an automatic weighing-machine, two
mdependent but codperative velve mechan-

1sms for controlling the supply of material to

the load-receiver and for controlling the dis-
charged material therefrom, respecti Velyj and
eeh of which meehamsms includes an ex-
pansile valveand actuating instrumentalities
controlled by the Welﬂhlnﬁ mechanism for
first eﬂ'eetm a elosmﬁ mevement of . said
valve and then e\pendmn‘ the same within

the valve-chamber positively to prevent the
accidental escape of material from said valve.

Inthe drawings accompanying and forming
part of this speuﬁeetmn Kigure 1 is a front
clevation of an automatic nemﬂ‘-pelee weigh-
ing-machine embodying my present improve-
mente Fig. 21is a side elevation of the weigh-
ing-machine as seen from the left in Iﬂﬂ' 1,
the parts of the machine being shown in the

~positions they occupy when the load-receiver

I8 1n its normal load-receiving position and
the supply-valve is in its open position, the

50 load-discharge valve being in this p081t1011 of

being in its open position.

Pposition.

| the parts blocked against opening movement.

Fig. 3 is a central vertical section of the
weighing - machine, taken on a line corre-
sponding with the dotted line a «, Tig. 1, and

shows the parts at the right of said line and

in positions corresponding to the positions of
like parts shown in Fig. 2. Fig. 4 is a side
elevation, partially in section, of the weigh-
ing-machine as seen from the left in I‘lﬂ' 1,
the parts thereof being shown'in the posnlons
they occupy when the load-receiver has de-
scended below 1ts poising-line and the load-
reducing means 1s effective for discharging

the surplus the supply-valve being in 1ts

closed position and the load- 1'edueuw valve
Fig. 5 is a cen-
tral Vertleal, section, simtilar to Fig. 3, of that
portion of the machine including the load
reducing and resupplying means and illus-
trates the operation of the load - reducing
means. Ifig. 61is a side elevation, similar to
Ifig. 2, of the machine, showing the parts in
the posmons they occupy when, the load-re-
cetver is in its truly-poised position and is
discharging the weighed load. Fig. 7isa cen-
tral ver‘meal seetlon similar to 1*10* 3, show-
ing the supply-v alve in its closed posmwn
and the load-discharging valve in its open
IFig. S is a Vertleel cross-section of
the load - receiver, showing the discharge-
valve and its aetuetmw meehemsm in elem-
tion. Fig. 9 is an mteuer detall view of a

portion of the load-receiver,showing the load-

reducing valve and a portlon of its : actuating
device. Fig. 10 is a cross-sectional view, on
a large seale of a portion of the sur plus—l e-
celver, showmfr the plun-velve in connection
therewith. Fig. 11 is an enlarged central ver-
tical section of the supply -hOpper and sup-
ply-valve, showing said valve in its elevated
position. I'ig.12 is a plan view, partially in
section, of the parts shown in Fig. 11. Tig.

13 is an enlarged central vertical Seetlen of
portion of the dleh&l‘ﬂ e-valveshown in FFig. 2.

IFig. 14 is an under elde view, pm'tlally in
seetwn of the valve shown in I‘w 13. Tig.

15 1s a plen view of one of the thr ust mem-
bers for the expanding ring of the valve and
the carrier therefor. Iig. 16 is an enlarged

central vertical section of a portion of a
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slightly-modilied form of the expansile valve, | the material to said receiver ab another poini

and 1f12.17 18 an under side view of the same
with the bottom plate removed.

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

My improvements being applicable to va-
rious types of automatic weighing-machines,
it 1s distinetly to be nunderstood that the in-
vention 1s not confined to the particular form
of weighing-machine illustrated in the accom-
panying drawings.

1The framework forsupportingthe fixed and
operative parts of the weighing-machine may
be of any suitable general construction, and
1t 18 shown comprising two side frames or up-
rights 2 and 4, having a suitable base 3, which
connects the lower ends of said frames and
supports & conduit 3’, into which the suceces-
sive loads may be discharged, said conduit
being preferably formed integral with the

base 5. The side frames 2 and 4 are shown

~connected at their upper ends by a top plate

5, which constitufes a support for the hopper
or fluid-reservoir 11, which may be east inte-
gral therewith.

The Muid-reservoir or hopper 11, which con-
stitutes one element of the overload-supply
means, 1s shown having at one side thereof g
communicating supply-pipe 6 and is also
shown having a vertically-disposed tabular
discharge-conduit 7, which constitutes a chams-
ber for the supply-valve, and said hopper also
has a series of radially-disposed valve guides
or wings 8, the inner ends of which terminate
flush with the inner face of the valve-cham-
ber, and supported for reciprocatory move-
ments in the supply-hopper and between the
imner ends of the radial guides is an expan-
stlesupply-valve,(designatedina general way
by V,) the construection, organization, and
operation of which will be hereinafter fully
deseribed.

Forlimiting theadvancing or closing stroke
of the valve V the valve-chamber preferably
has upon the interior thereof a series of stop-
abutments 9, preferably four in number, dis-
posed equidistantly about the interior of the
discharge-conduiv 7, and which abutments,

“while counstituting a support for the valve

when in its closed position, allow a free dis-
charge of the material between them when
the valve is in its open position.

The bueket or load-receiver, which is des-
ignated in a general way by G, is shown of
the “single-chambered” type,supported with
its receiving end below and in poesition to re-
ceive material from the supply-hopper. Said
load-reeeiverisshown eylindrical fora greater
portion of its length and has a conical bottom
portion 10, which terminates in a tubular dis-
charge-conduit 12 of smaller diameter, which
condult has its extreme Iower end flared, as
shown in the accompanying drawings. |

Lo facilitate the removal of the surplus
from the load-receiver at one point in the

length of said receiver and for resapplying

in the length thercof, said receiver is fur-
nished with two conduits 13 and 1.4, one of
which, as 13, may be termed the ““ discharge-
conduit” and constitutes one element of the
load-reducing means, and the other of which,
as 14, may be termed the ““return-conduit?”
and constitutes onc element of the resunply
means. The discharge-conduib is shown tu-
bular and communicates with the interior of
the load-receiver near the upper end thereof,
and the return-conduit 14 is shown somewhat
in the nature of a hopper communicating with
the valve-chamber 12 of the load-receiver.

IFor supporting the load-receiver any suit-
able type of beam mechanism may Le em-
ployed, that shown in the drawings consist-
ing of a seale-beam I3 of usual construection,
including a pair of parallel beam-arms joinetd
together at theirouterends by atubular coun-
terweight W, the said beam-arms heing pro-
vided at their inner ends with knife-edges 15
and 157, on which are supported knife-cdes
bearings 16 and 16', secured to brackets 17
and 17, fixed to opposite side walls, respec-
tively, of the load-receiver, each beam-arm
also having intermediate the poising and
counterweighted ends thereof a knife-cdoe
pivotb 18, supported on a kuife-edee bearing
19, carried by a bracket 20 on the side frame.

+The closer for the load-receiverin the pros-
ent instance 1s shown as a vertical reciproci-
tory expansile valve, (designated in a gen-
eral way by V',) which will for convenienco
be herveinafter referred to as the “dischargoe-
ralve.”

Thesupply-valvefor controlling the supply
of material from the hopper or reservoir I to
the load-receiver is shown consisting, essen-
tially, of two valve members 21 and 22, one
of which is earried by and is shiftable trans-
versely of the plane of movement of the other.
The member 21 of the valve consists of a f1u-
bular stem 21°, having at the lower end there-
of a diametrically-enlarged axially-recessed
valve body or head 217, which is eylindrical
and constitutes a housing for expanding de-
vices hereinafter desceribed.  The other mem-
ber 22,which constitutes the expansile mem-
ber of the valve, is shown as a ring, which
may be constructed of rubber or other {lexi-
ble material, supported in a eircumferential
groove 1n the valve-body 21" near the lower
end thercof. This valve V is shown sup-
portedforreciprocatory movement in thesup-
ply-hopper discharge-conduit or valve-¢haim-
ber 7 and is intended to be opencd by an up-
ward movement thereof against the pressure
of the fluid contained in the supply hopper
or reservolr and to be elosed by a downward
movement by its own gravity and the weight,
of material resting on the main body of the
valve.

Asameans forelevatine thevalve V, T have
provided a valve-actuator,which, in the form

| thercol shown in the accompanying drawings,
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comprises a rock-shaft 25, journaled in suit-

able bearings in the side walls of the hopper
I and having one end thereof extended be-
yond one side wall, and a rocker-arm 26, fixed
at one end to the rock-shaft and having a
shiftable connection at its opposite end with
the valve-stem 21', and as a convenient means
for expanding the valve member 22 concur-
rently with the arrival of said valve at its
tully-closed position, to thereby produce a

- tight joint between the valve and valve-cham-
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ber and preclude the possibility of acciden-
tal escape of fluid from the supply-hopper
through the discharge conduit or spout 7, I
have provided in operative connection with
the expansile ring 22 an expanding device
which, in the preferred form thereof shown in
Figs.3,11,and 12,comprises a radially-divided
expanding ring 27, disposed within and bear-
ing against the inner face of the expansile
ring 22, an expander-rod or thrust-rod 28, ex-
tending through and supported for recipro-
catory movement in the valve-stem 21, a se-
ries of radially-disposed thrust members 29,
extending through guideways 29', formed in
the side wall of the valve-body and bearing
attheirouter ends againstthe expanding-ring
segments 27, and a thrust-member actuator
ol,fixed to the lower end of the expanding-rod
23 and operable on one movement of said rod

for imparting a ring-expanding movement to

sald thrust members 29.

In the construection and organization thereof
shown in Figs. 3, 11, and 12 the thrust-mem-
ber actuator is shown having radially - dis-
posed arms 30', to which the inner ends of the
thrust members 29 are pivotally connected,
whereas in Ifigs. 16 and 17 the thrust-mem-
ber actuator is shown as a conical member or
wedge, against which the inner ends of the
thrust members bear and which on a move-
ment of the expanding-rod forces the thrust
members outward radially to expand the ex-
panding ring 22,

I do not desire to limit myself to the par-
ticularconstruction and organization,of valve
nor to the particular construction and organi-
zation of expanding instrumentalities illus-
trated in the drawings, as these may be vari-
ously modified without departure from this
invention. |

As a convenient means for actuating the
expanding device the rock-shaft 25 is shown
furnished with a rocker-arm 31, which is fix-
edly connected at one end of said shaft and
1s pivotally secured at its opposite end to the
upper end of the expander-rod 28, as shown
most clearly in I'ig. 11 of the drawings, and
for the purpose of facilitating a retractive
movement ot the expanding device slightly
in advance of the retractive movement of the
‘alve V the rocker-arm 26 has at the inner
end thereof a stud 26’, which extends into an
elongated slot 26" in-the upper end of the
valve-stem 21', the slot being of sufficient

vated by the rocker-arm 31 a short distance

before the crank-arm becomnies effective for
elevating the valve V. _

By the construetion and organization of
valve and expanding instrumentalities here-
inbefore deseribed it will be seen that on the
gravitative or closing movement of the valve
the expanding device will remain in its ring-
retracting position and be carried downward
with the valve until said valve is arrested in
its closing movement by the stop-abutments
9, after which a continued movement of the
rocker-arm 31, in connection -with the ex-
pander-rod 28, will impart a further descend-
ing movement to said rod and through the

medium of the thrust members 29, in connec-

tion therewith, expand the ring 22, bringing
the outer face thereof into tight engagement
with the inner face of the discharge-conduit
7, as will be readily apparent by a compari-
son of Kigs. 3 and 7 of the accompanying
drawings. | .
T'he shaft 25 of the valve-actuator is fur-
nished with a counterweighted arm 32 for nor-

mally exerting a downward stress upon the

valve V and the expanding device.

The closer or discharge-valve V' is shown

substantially of the same general construc-
tion as the valve V, hereinbefore described,
and therefore a detailed description of this
valve is deemed unnecessary. This valve V'’
1s mounted for vertical reciprocatory move-
mentsin the discharge-conduit 12 on the load-
receiver, the valve-stem thereof being sup-
ported near its upper end in a bearing 33 on
a cross-piece secured to the load-receiver on
the Interior thereof. This valve, in contra-
distinction to the valve V, hereinbefore de-
scribed, is opened on the descending move-
ment thereof and is closed on the ascending
movement thereof.

As a convenient means for actuating the
valve V and its expanding device I have pro-
vided, In operative connection therewith, a

valve-closing actuator, which, in the pre-
ferred form thereof shown most clearly in

Figs. 1, 3, and 7 of the drawings, comprises
a rock-shaft 34, journaled in bearings at the
upper end of the load-receiver, two rocker-
arms 35 and 36, fixed to said rock-shaft, and
two links 87 and 38, one of which, as 37, is of
greater length than the other and is pivotally
connected at one end to the rocker-arm 35
and 18 pivotally connected at its opposite end
to the valve-stem, and the other link 38 of
which i1s pivotally connected at one end to the

expander-rod of the valve V' and is pivotally

connected at its opposite end to the rocker-
arm 50, said shaft 34 having a weighted arm
89 fixed thereto for normally exerting a valve-
closing stress upon the actuator.

- The construction and organization of the

discharge-valve-closing actuator and its con-

nections with the valve and expanding device
thereof are such that an ascending or closing

length to permit the expander-rod to be ele- | movement will be first imparted to the valve
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and thenthe expansiblering will be expanded,
and on the opening lllOVOlllGﬂ‘L of said valve
the expansion thereof will take place in ad-
vanece of the descending or opening move-
ment of sald valve.

Fixedly supported on a suita
of the framework between the discharge-
conduit 15 and the return-conduit 14 of said
receiver is a surplus-receiver G, which sur-
plus-receiveris shown smaller than, but simi-
lar in general construction to, the load-re-
ceiver . Thissurplus-receiverisshown hav-
ing a transverse valve-seat in the discharge
cnd thereof, in which is seated an Gsullfltmy
plug-valve 2 , having a duet 42 for lacili-
tating the di ,aehm'ge of material from said re-
ceiver Into the return-conduit 14, said re-
celver GO]‘lstiLuti:lg another element of thoe
resupplying means

As a convenient means for simultaneously
actuating the supply-valve V and the plug-
valve V¥ and for controlling the operations
ol these valves by the we 1(*111110 mechanism T
have provided in (‘0]111{3611011 *mth the shaft
20 of the supply-valve actuator and the shaft
45 of the plug-valve V-crank-arms 44 and 45,
1‘*@51){}511%13?, which arms are operatively con-
nected by an actuator 46, said actuator be-
Ing pivotally connected at its upper end to
tlm crank-arm 44 and at its lower end to the
cranlk-arm 45 and having intermediate the
ends thercof an offset portion 47, constituting
an abutment, which is disposed in the path
of movement of a valve-actuating lever or
auxiliary beam ', carried by the beam B3 in
the usual manner, the construction and or-
ganization of the actuator or actuating-con-
nector 40 and the beam I3' being such that
when thesupply-valve is in its open position
(shown in Ifig. 8) and the load-receiver is in
1ts elevated loﬂdul'eeeivin o position the offset
portion 17 of the actuator 46 will rest upon
the polsing end of the counterweighted ac-
tuating-beam 13', and will, on the desgendmg
movementof the load- 1eetivel descend with
the poising end of the beam, pel mitting the
welghted lever of the supply valve actuator
to nnpmt a closing movement to the supply-
valve and %11]11.111:111801181}?' a closing move-
ment to the plug-valve V? of the mnpl 1S-1e-
ceiver G,

As ameans for blocking the opening move-
ment of the supply-valve V when the dis-
charge-valve V' is in ils open position and
for also blocking the valve-opening move-
ment of the bemn 13, 1 have provided in op-

ble bracletl 40

erative connection with the supply-valve ac-

tuator and discharge-valve actuator two re-
ciprocally-eltective stop members s and s,

respectively, the onc s of which is C..:Llll{}d
by the rock-shaft 25 and is IOB‘LLed In position
to engage the stop member ¢ when the SUp-
ply-valve is closed and the discharge-valve is
opened and 18 adapted to prevent an opening
movement of said valve until the load in the
load-recelver G is completely discharged and
the discharge-valve has returned to 1L% nor-

807
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| mal closed position, the St(}l} 1‘1‘1@1‘1‘11){,1 *;" hf;in o

carricd by the rock-shaflt >
valve actuator.

As a means for normally locking the dis-
charge-valve against opening movement I
have provided a counterweighted latch I,
which is pivotally supported on the loadl-re-
celver and normally engages a projection on
thestop members’, and as aconvenient means
for actuating the closer-latch at a predeter-
mined point in the movement of the load-re-

celver to lTacilitate an opening movement of

the discharge-valve I have provided a latehi-
tripper 45, pivotally supported on the load-
recelver, and alateh-tripperactuator 49, lixed
bo a part of the framework of the machine in
position for actuating the lateh-tripper at o
predetermined point in the ascending move-
menbof the load-receiver. Thislateh- Lupm
45 1s shown as an angle-lever, one arm of
which isin position to engage an arm on anc
trip the lateh and the Othf}l arn of whieh is
1n position to strike the tripper-actuator 49 on
the arrival of the load-receiverin its ascend-
1Ing movement at its traly-poised position.
Ab a convenlent means for contrelling the
discharge of thesurplusfrom the load-receiver
have provided a load-reducing valve V¥,
ahown as & rec pmeabm.} vilve ) supporied
in a gutdeway 50 on the inner Lme of the front
wall ()L the load-receiver and in juxtaposition
to the entrant end of the surplus-dischargs
condult 13, said valve being shiftable across
and being adapted for covering the entrant
end of said conduit. I havealso provided, in
connection with said valve V¥ an actuator
operative at a predetermined point in the de-
scending movement of the load-receiver (or
elevating the valve V¥ {o allow the bill]ﬂ 18
mdtelml to flow through the conduit 13 into
the surplus-receiver . This actuator is
shown comprising arocl-shaft 51, supported
1n sultable bearings on Lrackefs U‘ll the load-
reeelver, a cer anl-arm 52, fixed ab its outer
end to sald rocl-shaft, and a link 53, pivot-
ally connected at its upper end to the inner
end of sald crank-arm 52 and pivotally con-
nected at its lower end to the valve VO A
valve-opening movement is imparted to the
actuator of the valve V° by means of a {ixture
b4 on the framework, disposed in position to
engage and lilt said valve-actuator at a prede-
ienmnod point in the descending movement
of the load-receiver, said valve 1}{;1i13g profoer-

- ably closed by gre wmy

1The discharge-valve V'igso disposed with-
in the load-receiver that when the load-re-
celver 1s in its d()Sed position the
ring will cover the discharge-opening of the
1(3Lu111 conduit 14.
][..wmﬁ described my invention, I c¢laim—
The combination , with weighing mechs-
an i smincludingareciprocatoryload-receiver,
of stream-supplying means including an ex-
pansile valve, and valve cloging and expand-
e means automatically contr olied by tho

| weighing mechanism and effective ab prede-

- - .:éuillu AT
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termined definite points in the movements of |

the load-receiver for
expanding sald valve.

2. The combination, with weighing mech-
anismincluding areciprocatory load-receiver,
of a piston-valve embodying a divided ex-
panding ring, and independent instrumen-
talitiesautomatically controlled by the weigh-
ing mechanism and effective one for closing
the valve at one point in the movement of
the load-receiver, and the other for expand-
ing the ring at another point in the move-
ment of the load-receiver.

3. The combination, with weighing mech-
anism including a reciprocatory load-receiver
having a discharge-valve and a discharge-
valve-shutting actuator, of stream-supplying
means embodying a reciprocatory valve hav-
ing a diametrically -expansible ring; auto-
matically-operable means controlled by the
weighing mechanism for first closing the valve
and then expanding the ring; and means op-
erated by the closer, on the closing move-
ment thereof, for 0011131 olling the contnetion
of the expandmﬂ' ring and the opening move-
ment of the valve.

4. The combination, with weighing mech-
anism including a reciprocatory load-receiver
and with a supply-hopper having a valve-
chamber, of an expansile piston-valve sup-
ported for reciprocatory movements in said
chamber, and two successively-effective de-

first closing and then

‘vices automatically operative at predeter-

mined points in the reciprocatory movements
of the load-receiver for first advancing and
subsequently expanding, and next contract-
ing and subsequently retracting, said valve.

5. The combination, with weighing mech-
anism including a reciprocatoryload-receiver
and with a supply-hopper, of two expansile
valves in ‘codperative relation with, and ef-
fective for closing the outlets of, the hopper
and receiver, respectively, and one of which
is controlled in one of its movements by the
other, and automatically - operative means
eontrolled by the weighing mechanism at pre-
determined points in the movement&, thereof
for effecting a closing and expanding move-
ment of one valve and a contracting and
opening movement of the other valve in sue-
cessive order.

6. The combination, with weighing mech-
anisminecluding a reciprocatory load-receiver
and with a supply-hopper, of a piston-valve
supported in said hopper and having a di-
vided expanding ring for closing the outlet

of said hopper; a cou 11terwun'hted valve-ad-

vancing actuator inciuding means for oper-
ating the valve and ring, one slightly 1n ad-
vance of the other; means operative at a
predetermined point in the movement of the
load -receiver for effecting a movement of
said valve-advancing actuator; and a seat for
arresting the advancmﬂ movement of said
valve.

7. The combination, with Wewmnﬂ* mech-

“anism including beam 1116(3]1&1115111, a 1oad -re- |

{

ceiver, and a supply-hopper, of an expansile
valve comprising a carrier and an expand-
ing device movable in relatively-transverse
planes; means controlled by the weighing
mechanism for operating the carrier dﬂld ex-
panding device one in advance of the other,

and comprising a rock-shaft journaled in the
hopper and having two rocker-arms movably

connected with the carrier and expanding

device, respectively; and an actuator opera-

70

75

tively connecting the rock-shaft and a mem-

ber of the beam mechanism.

8. The combination, with weighing mech-
anism including a load-receiver, of overload-
supplying means including a reciprocatory
expansile valve; load-reducing means in-
cluding a surplus-receiver having an oscilla-

tory plug-valve; an actuator in direct con-

nection with the expansile valve and plug-
valve and operative, at a predetermined point
in the movement of the weighing mechanism,
for effecting opening and elosmﬂ movements
of said V‘leeg concurrently; émd means el-
fective, on the closure of the expansile valve,
for expanding said valve.

9. The combination, with oscillatory beam
mechanism and with a load-receiver sup-
ported thereon, of stream-supplying means
including a valve; valve-reducing means 1n
connection with the load-receiver; asurplus-
receiverfixedly supported atonesidethe load-
receiver in operative relation with the load-
reducing means, and embodying a valve; and
a valve-actuator directly connecting the two

valves and having an offset portion disposed:

in the path of movement of one member of

the beam mechanism, whereby the two valves

will be operated concurrently.

10. A weighing-machine compreheudlnw 0S-
cillatory beam mechamsm two receivers set
side by side and one of Whl(’jh is carried by
the beam mechanism and the other of which
is fixedly supported; a vertically-reciproca-

charge-opening of one of said receivers; a
plug-valve seated for oscillatory movement
in the discharge end of the other receiver and
having its axis in a horizontal plane; means
controlled by the weighing mechanism and
effective for first 16(,1p1*00%mn the expan-
sile valve and for expanding and contracting
the same intermediate the closing and open-
ing movements thereof; overload-supplying
means including a supply-controlling vaive;

‘and means operatively connecting the supply-

controlling valve and plug- VELlVB and effect-
1ve, on the closing movement of the expan-
sile valve, for imparting opening movements
to the stream- COI1t1011111” \ alve and plug-

valve.

11. The combination, with weighing mech-
anism including a load-receiver ]].:LVII] a dis-
charge-opening and a supply-hopper haw.lg

2, disclmrge—-opening, of two expansile pis-

ton-valves for closing the discharge-openings
of the load-receiver and supply-hopper, re-
spectively, and each comprising an axially-

tory expansile valve disposed to close the dis-
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recessed carrier and a radially-divided ex-
panding ring; a flexible ring surrounding the

expanding ring; an expander-rod extending
through each earricr; a series of radially-dis-
posed thrust members operatively connect-
ing the lower end of ecach carrier and each
divided expanding ring, and so disposed that
on one movementof the expander-rod an ex-
panding movement will be imparted to said
expanding ring: independent valve-actuators
controlled by the weighing mechanism and
cachincludingarock-shafthaving tworocker-
arms in operative connection with the earrier
and expander-rod, respeetively, and effective
for operating one in advance of the other;:
and interloeking instrumentalities between
sald actuators and eflfective for alternately
blocking the valve -opening movements of
cach other alternately.

1Z2. "The combination, with weighing mech-
anismineludingareciprocatory load-receiver,
of overload-supplying means ineluding a sup-
ply-hopper having a vertically-reciprocatory
piston-valve adapted for closing the outlet of
sald hopper; load-reducing means ineluding
o lixedly-supported surplus-receiver having
anoscillatory valve; a valve-actuatordirectly
connecting said two valves and actuated by
@ member of the weighing mechanism at pre-
determined points in the movements of the
load-receiver for imparting a reciprocatory
movement to one valve and an oscillatory
movement to the other valve concurrently.

1o The combination, with a supply-hopper
having a vertically-disposed tubular valve-
chamber and also having internal radially-
disposed valve-guides, of a tubular valve sup-
ported between the inner ends of said guides
forreciprocatory movement, and having a cir-
cumflerential groove; anexpansile ringseated

in said groove; a radially-divided expanding

ring bearingagainst the inner face of said ox-

pansile ring; an expander-rod supported for

reciprocatory movement in the valve-stem:
radially-disposed thrust members in opera-
tive connection with the expander-rod and ex-
pandingring and effective, on the movements
ol the expander-rod, foractuating the expand-
g ring to expand or contract the expansile
ring; and oscillatory actuating means in op-
erative connection with the expander-rod and
valve and effective for imparting to one a
movement slightly in advance of the other.

- L The combination, with weighing mech-
anism including a load-receiver and with a
supply-hopper having a vertically-disposed
valve-chamber, of an axially-recessed ¢ylin-
drical valve-body having a cirecumferentially-
disposed ring-receiving groove and anaxially-
recessed stom; an expansile ring seated in
sald groove; a divided expanding ring in op-
erative engagement with the inner face of
the expansile ring; radially-disposed thrust-
rods bearing at their outer ends against the
inner face of the expanding ring; an expander

or thrust rod supported for reciprocatory |

movement inthe valve and embodying means
for actuating the radial thrust members o
expand, and permit the contraction of, the
expansile ring; and means controlied by the
welghing mechanism for effecting opening

and closing movements of the valve, and for

imparting reciprocatory movements to {he
expanding-rod.

1o. The combination, with a load-vecelver
having a discharge-opening, of an axially-re-
cessed eylindrical valve-body having a cir-
cumferential ving-receiving groove; an axi-
ally-recessed stem; a flexible ring seated in
sald ecivcumflerential groove; a divided ex-
panding ring bearing against the inner face
of the flexible ring; radially-disposed thrust
members bearing at their outer ends against
the inner face of the expanding ring; an ex-
pander-rodextending through, andsupported
for reciprocatory movemoent in, the valve-
stem and embodying means foractuating the
radial thrust members to foree the parts of
the expanding ring inward and oulward to
expand and contract the flexible ring; and
means in connection with, and eflfective for
tmparting reciprocatory movements to, tho
valve and expander-rod, one slightly in ad-
vance of the other.

16, T'he combination, witlvweighing mech-
anism including a reciprocatoryload-receivoer
having a discharge-opening and with a sup-
ply-hopper having a discharge-opening, of
two expanstle valves supported for recipro-
catory movements in parallel planes and in

operative relation, resnectively, with the dis-

charge ends of the load-receiver and supply-
hopper; means controlled by the weighing
mechanism for effecting openinge and closi
movements ol the two valves in alternating
order, and comprehending instrumentalitios

N ()
AR

gl

100

105

for expanding said valves on the closing

movements thercol; a discharge-conduitand
a return-condult located the former above
the latter and communicating with the inte-
rior of the load-receiver; a gravitative reeip-
rocatory valvein operative relation with, and
clfective for closing the opening of, the dis-
charge-chute; a surplus-receiver fixedly sup-
ported at one side of the load-receiver bhe-
bween the discharge and return conduits, and
having an oscillatory plug-valve journaled
therein; an actuating-connector between tho
plug-valve of the surplus-receiver and tho
expansile valve of the supply-hopper, and
operable on the opening and closing move-
ments of said hopper-valve for imparting si-
multancouslyopening andclosine movements

to the surplus-receiver valve:; and means

controlled by the load-receiver, on its de-

scending movement, for imparting an open-
ing movement to the valve of the discharge-
chute.
FRANCIS 11 RICITAR DS,
Wilhesses:
18, N, CHASE,
JOTIN O, SHIFERT.
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