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UNITED STATES

PAaTENT OFFICE.

FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT.

WEIGHING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 585,978, dated July 6, 1897.
Application filed February 12,1897, Serial No. 623,048, (No model,)

Yo all whom it may concern:

Beitknown that I, FrRancis II. RICHARDS, a
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 is a specification.

This invention relates to weighing - ma-
chines, one object of the invention being to
provide, in conneetion with the stream-con-
troller, the closer, and the load-receiving reg-
ulator, valve-actuating mechanism the con-
struction and organization of which are such
that an opening movement will be imparted
to the valve by the conjoint operations of the
closer and regulator and such opening move-
ment of the valve will be prevented until the
closer is fully shut and the regulator is on the
ascent.

A further object of the invention is to pro-

‘vide, in econnection with the load-receiver of

the weighing-machine, an oscillatory closer,
acloser-opening actuator in connection there-
with, a gravitative load-receiving regulator
supported below the closer and embodying
means for imparting a return movement
thereto, and means carried on the regulator
and effective on the return movement of said
regulator for imparting a closing movement
to the closer.

A further object of the invention is to pro-
vide,in connection with the stream-controller,
load-discharger, and receiving-regulator of
the weighing-machine, a stream -controller
and two codperative toggle devices opera-
tively connecling the controller, discharger,
and regulator, respectively, and to so con-
struet and organize the two toggle devices
that the effective movement of the controller-
actuator will be dependent upon the conjoint
operation of both toggle devices, and to pro-
vide, in connection with a regulator, means
for imparting a return movement to the dis-
charger and to thereby simultaneously oper-
ate the toggle device in connection with said
discharger.

Inthe drawings accompanying and forming
part of this specification, Figure 1 is a front
elevation of a weighing-machine embodying
my invention. Tig. 2 is a side eclevation of

the machine as scen from the right hand in
TFig. 1, <aid figure showing the valve mech-

anism in the position it occupies when the
valve is in its open position, the closer of the
load-receiver being shown locked in its closed
position and the regulator-hopper being
shown in its elevated or load-receiving posi-
tion. Fig. 3 is a similar side elevation show-
ing the parts of the weighing-machine in the
positions they occupy when the valve or
stream-controller is in its closed position, the
load-receiver being shown in its lowest posi-
tion and the closer and regulator being shown
in the positions they occupy just preparatory
to the discharge of the load from the receiver.
Fig. 4 is a side elevation of the weighing-ma-
chine, similar to Figs. 2 and 3, and showing
the parts thereof in the positions they ocenpy
after the closer has been opened and the reg-
ulator depressed by the weight of the load
from the receiver. In this figure the valve-
actuator is shown in its fully-retracted posi-
tion, and the toggles in connection therewith
are shown in the positions they occupy just
preparatory to the shutting of the closer by
the regulator. TFig. 5 is a plan view of the
weighing-machine, and Fig. 0 is a perspective
view of a portion of the toggle mechanism
that actuates the valve.

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

The framework for carrying the operative
parts of the machine is shown comprising a
longitudinally - chambered standard or up-
right 2, having a suitable base 3 at the lower
end thereof and having at the upper end
thereof a suitable hopper or chute I.

. The load-receiver G, which is shown of the
‘“single-chambered” type, is suspended uan-
der the supply-chute I1 by means of hangers
16 and 18, that are fixed at their lower ends
to the bucket and are suspended by V-shaped
bearings on the pivots or knife-edges 15 and
17, respectively, of the arms 19 and 21 of the
scale-beam B. This beam has pivots or knife-
edges, such as 24, at each side of the frame-
work, near the center of the under side of
said beam, which rest on V-shaped bearings,
such as 20, secured upon outwardly-extend-
ing arms 25 and 25', located near the upper
end of and preferably formed integral with the
column or upright 2. The arms 19 and 21 of
the scale-beam are shown joined together
by a counterweight W, which constitutes a
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counterpoise for the load-receiver that is sup-
ported at the opposite end of the secale-beam
3. Theload-receiverisshown eylindrical for
a portion of its length and is furnished with
a conical bottom having a discharge-opening
therethrough, which is loeated substantially
in alinement with the longitudinal axis of the
receiver. The closer, which is designated in
a general way by L and in the present case
constitutes theload-discharger, isshown com-
prising a curved cut-off plate 26, having side
walls 27 and 28, which are pivotally sup-
ported at 29 at opposite sides of the load-re-
ceiver at a point above the discharge-opening
and in substantial alinement with the longi-
tudinal axis of said reeceiver, as shown most
clearly in Figs. 1 to 4, inclusive, of the draw-
ings. The pivotal point of the load-dis-
charger I. is preferably located substantially
midway of the front and rear edges of the
cut-oft plate 26, so that the center of gravity
of the closer or discharge member is located
substantially in vertical alinement with the
longitudinal axis of the receiver. In contra-
distinetion to self-shutting closers in weigh-
ing-machines of ordinary construction the
closer or load-discharge member L in the
present case is constructed and organized to

-have a self-opening movement and is nor-
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mally locked, by meanshereinafter deseribed,
in its closed position and is positively actu-
ated,in so far asthe closing movement thereof
isconcerned, by mechanical means, said closer
being so supported that the load contained in
the receiver will not tend to impart an open-
ing movement to said closer.

. Asameans forimparting an opening move-
ment to the closer or load-discharge member
I. said closer is furnished at the upperend of
one of the side walls or arms thereof with a
closer-opening actuator 30, which is shown as
a counferweighted arm constituting practi-
cally an extension of one of the side arms or
side walls of said closer, the longitudinal axis
of said arm intersecting the pivotal point of
the closer and coinciding with a line drawn at
right angles through the center of the cut-off
plate of said closer and the counterweight
30" of said actuator being estended laterally
beyond the longitudinal axis of said actuator
and being located in position to normally ex-
ert an opening stress on the closer.

The stream-supplying means include the
hopper or chute IT and a valve 70, which may
be of any suitable construction, supported
with its cut-olf plate below the discharge-
opening of said chute, said valve being piv-
otally supported substantially midway of its
front and rear edges on the side walls of the
chuteorhopperII, near the lower end thereof,
as will be understoed by reference to I'igs. 1
to 5 of the drawings. This valve is shown
furnished with a counterweight on the rear
end thereof, that tends to impart a closing
movement to said valve.

Supported below the load-receiver in posi-
tion to receive the load is a regulator or regu-

lator-hopper which is designated in a general
way by I and which is pivotally supported
on the lower portion or base 3 of the upright
or column 2. Thisregulatorisshown similar
in a general way to the regulator employed in
Patent No. 535,729, granted to me March 12,
1395, and is furnished with a counterweighted
arm 10, which tends to retain the regulatorin
its elevated or load-receiving position.

As a convenient means for retaining the
closer or discharge member L in its closed
position I have provided a gravitative lateh
31, pivotally supported on the side of the load-
recciver in position for engaging the outer
end of the counterweighted arm of the closer
when said closer is in its shut position and
forholding the same against accidental move-
ment; and as a means for actuating the lateh
to release the closer the valve is provided at
the rear end thercof with a depending arm or
thrust-rod 32, the lower end of which is lo-
cated in position to engage the outer end of
the latch during the last stages of the closing
movement of the valve to thereby operate said
lateh and release the same from the closer.
On the release of the latch from the closer the
closer-opening actuator becomes at once ef-
fective for imparting an opening movement
to said closer, as will be understood hy a com-
parison of the several figures of the drawings.

As a convenient means for imparting a re-
turn movement to the closer by the regulator
on the return movement thereof the closer is
furnished with a crank-arm 33, fixed toa pivot
thereof and having a depending portion 33
atits outer end, which is preferably furnished
with an antifriction-roller 34, and the regu-
lator is furnished with an upwardly-extend-
ing arm 33, having a pivotally-supported by-
passorcloser-actuator, the upperend or work-
ing face 85" of which is located in position to
engagetherolleronthe outerend of the crank-
arm 33 when the closer is in the open posi-
tion shown in Fig. 4 and which is adapted on
the return or upward movement of the regu-
lator for imparting a return or closing move-
ment to the closer. This by-pass has a coun-
terweight 30, and also has a stop 37 on the
forward side thereof adapted for normally re-
taining the by-pass in the position shown in
Iig. 4 and at the same time facilitate the back-
ward movement of the by-pass during the as-
cending movement of the load-receiver when
the closer is in the position shown in TFig. 5.

As a convenient means for actuating the
valve or stream-controller 70 and to render
the opening mevement of the valve depend-
ent upon the conjoint movements of the load-
discharger and regulator I have provided a
ralve-actuating mechanism in operative con-
nection with the beam mechanism, the load-
discharger, and the regulator, and which
mechanism embodies an actuating member
in operative relation with the valve. This

valve-actuating mechanism, in the preferred
form thereof shown in the drawings, com-
prises a valve-actuating lever or cam (desig-
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nated in a general way by D) pivotally sup-
ported in position to engage and impart an
opening movement to the stream-controller
or valve and two lever or cam actuating tog-
gle devices, (designated in a general way by
T and 1", respectively,) one of which opera-
tively connects the cam D and the closer L
and the other of which operatively conneets
the eam D and the regulator P. In the or-
ganization thereof shown mostclearly in Irigs.
2, 5, and 6 of the drawings the valve-actuat-
ing lever D is pivotally supported near the
lower end thereof on the erank-arm 40, which
in turn is pivotally supported at its upper
end, at 40’, upon the scale-beam B at a point
approximately midway between the pivotal
point of said scale-beam and the forward end
thereof, said lever having a cam 41 at the
upper end thereof in position to engage the
roller 42, carried at the outer end of a crank-
arm 43, fixed to the pivot of the valve 70, the
lever D and the crank-arm 40 on which it is
pivoted constituting a vertically - disposed
togele that is actuated by the twa toggle de-
vices TV and T. The toggle device T, which
connects the lever D and the. closer L, com-
prises a horizontally-disposed toggle 44 and
a vertically-disposed. actuating member 45,
the toggle 44 consisting of two arms pivotally
connected at their inner ends to the upper
end of the actuating member 45, and one of
which arms is connected at its outer end to
the lower end of the lever D and the other
of whieh arms is pivotally connected at its
outer end to a fixture on the forward end of
the scale-beam 13, the lower end of the actu-
ating member 45 being pivotally connected
to the erank-arm 53 on the closer. The tog-
gle device T also comprises a horizontally-
disposed toggle 46 and an actuating member
47, the toggle 46 consisting of two members
pivotally connected together at their inner
ends and to the upper end of the actuating
member 47, and one of said arms being piv-
otally connected at its outer end to the scale-
beam in the rear of the pivotal point thereof
and the other member being pivotally con-
nected at its forward end to the lower end of
the crank-arm 40, as shownin Fig. 4, the lower
end of the actuating member 47 being pivot-
ally connected to the counterweighted arm
of the regulator P in the rear of the axis of
movement of said regulator. The knuckle of
the horizontally-disposed toggle 46 is shown
in the drawings coincident with the axis of
movement of the scale-beam when said tog-
ole is in its dead-center position. (See Figs.
2, 3, and 4.) This arrangement facilitates
the oscillation of the scale-beam without ef-
fecting any longitudinal movement of the
actuating member 47 of said toggle.

The toggle devices T and T and the valve-
actuating lever D are so connected and or-
ganized that on the closing movement of the
discharge member L, through the medium of
the regulator P, the toggle T will first act to

throw the working end of the lever D into en-
gagement with the upper end of the crank-
arm 43 on the valve, but will not advance the
upper end of said lever sufficiently to in-
augurate an opening movement of the valve,
and the actuating member 47 and the toggle
deviece T will, after the discharge member L
has been fully closed by the upward move-
ment of the regulator, straighten the toggle
46 and advance the upper end of the lever D
sufficient to effect an opening movement of
said valve.

During the return or closing movement of
the discharge member L the actuating mem-
ber 45 of the toggle T tends to straighten the
toggle 44, causing the lever D to have a ro-
tative movement upon its own axis. During
this movement of the discharge member and
the toggle 1" the actuating member 47 of the
toggle T isdescending and tends to straighten
the vertically-disposed foggle of which the
valve-actuating member D constitutesapart,
thus shifting the pivotal point of the member
D forward toward the valve 70. The com-
plete straightening of the toggle 46 does not
take place until after the toggle 44 is fully
straightened by the complete closure of the
discharge member, and this straightening
movement of the toggle 46, after the toggle
44 has come to a rest, imparts a rapid ad-
vancing movement to the working end of the
lever D about that point at which said lever
and the toggle 44 are connected, as will be
readily understood by a comparison. of the
several figures of the drawings.

From the foregoing it will be seen that in
effect the toggle devices T' and T will com-
plete theirmovements one slightly in advance
of the other, and it will be further seen that
an opening movement cannot be imparted to
the valve until the discharge member L is in
its fully-closed position and the regulator P is
in the last stage of its ascending movement.

By reference to Fig. 3 of the drawings it
will be seen that the descent of the bucket
first tends to break the toggle 44, which
throws the valve-actuating lever into posi-
tion to allow the closing movement of the
valve, this closing movement releasing the
lateh from engagement with the closer, where-
by the closer will open, allowing the contents
of the receiver to be discharged into the regu-
lator, which descends under the weight of the
load and breaks the toggle 46, thus shifting
the valve-actuating lever farther backward
to the position shown in Fig. 4.

Having described my invention, I claim—

1. The combination, with a reciprocatory
load-receiver having a discharge-openingand
with a gravitative load-receiving regulator
supported below said receiver, of a closer piv-
otally mounted on the receiver and having
a cut-off plate located intermediate the re-
ceiver and regulator in position to close the
discharge-opening of said receiver; means for
imparting an opening movement to the closer;
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and means carried by the regulator in posi-
tion to engage and impart a closing move-
ment to the closer.

2. The combination, with a reciprocatory
load-receiver having a discharge-opening and
with a gravitative load-receiving regulator
supported below said receiver, of a counter-
weighted self-opening closer pivotally mount-
ed on the receiver and having a cut-off plate
located between the receiver and regulator
in position to close the discharge-opening of
said receiver; and a closer-actuating device
carried by the regulator and effective, on the
ascending movement of said regulator, for
directly imparting a return movement to said
closer.

3. The combination, with a reciprocatory
load-receiver having a discharge-opening at
the lower end thereof, of an oscillatory closer
located below the receiver and self-operative
in one direction for discharging the contents
of the receiver; and a load-receiving regula-
tor shiftably supported below the closer and
embodying means for engaging and impart-
ing a return stroke to said closer.

4. The combination, with beam mechanism
and with a load-receiver supported thereon
and having a discharge-opening, of a closer
located below tlie receiver in position to nor-
mally close the discharge-opening thereof;
means for impartingaload-discharging stroke
to saidcloser; aload-receivingregulator shift-
ably supported below the closer; means for
imparting an ascending movement to said
regulator; and means carried by the regula-
tor, in operative relation with the closer and
effective, on the ascending movement of said
regulator, forimparting a return stroke to said
closer.

5. The combination, with beam mechanism
and with a load-receiver supported thereon
and having a discharge-opening, of a closer
located Dbelow the load-receiver in position
normally to close the discharge-opening there-
of; meanseffective at predetermined points in
the ascending and descending movements of
the receiver, for locking and releasing the
closer; means carried on the closer, for im-
parting a discharging movement thereto; a
gravitativeload-receiving regulator shiftably
supported below the closer and embodying
means for imparting a return stroke thereto;
and a closer-actuating device carried by the
regulator, in operative relation with the closer
and effective, on the return movement of said
regulator, for imparting a return stroke to
said closer.

6. The comDbination, with beam mechanism
and with a load-receiver supported on said
beam mechanism and having a discharge-
opening located in the plane of its longitudi-
nal axis, of a closer pivotally supported on
the load-receiver above the discharge-open-
ing and in a plane substantially intersecting
thelongitudinal axis of said receiver and hay-
ing a horizontally oscillatory cut-off plate lo-
cated below the receiver; means carried by

the closer, for normally exerting a closer-
opening stress theveon; a latch on the re-
ceiver, for normally retaining the closer in
its closed position; means for operating the
lateh to release the closer; a gravitative load-
receiving regulator located below the closer;
and an actuating device carried by the regu-
lator and effective, on the rising movement
of said regulator, for directly imparting a
closing movement to the closer.

7. The combination, with weighing mech-
anism embodying a load-receiver having a
discharge-opening in substantial alinement
with the longitudinal axis thercof, of a coun-
terweighted self-opening closer pivotally sup-
ported intermediate its ends on the receiver
above the discharge-opening thereof; a lateh
for normally retaining the closer in its closed
position; stream -supplying means located
above the receiver and embodying an oscilla-
tory self-closing stream-controller; means
controlled by the closing movement of the
stream-controller for actuating the lateh to re-
lease the closer and permit an opening move-
ment thereof; anda load-receiving regulator
located below the receiver and embodying
means for imparting a closing movement to
the closer.

8. The combination, with weighing mech-
anism embodying a load-receiver, of a closer
pivotally supported on the load-receiver sub-
stantially midway of the width thereof and
above the discharge-opening; a laterally-dis-
posed actuating-arm fixed to the closer; means
on the closer for imparting an opening move-
ment thereto; and a gravitative load-receiv-
ing regulator pivotally supported below the
load-receiver and embodying means operative
onthe ascending movement thereof for engag-
ing the actuating-arm of, and for imparting
a closing movement to, said closer.

9. The combination, with weighing mech-
anism embodying a reciprocatory load-re-
ceiver, of a counterweighted self - opening
closer pivotally carried on the load-receiver
abovethe discharge-opening thereof and hav-
ing a laterally - disposed actuator-arm; a
lateh for retaining the closer normally in its
closed position; stream - supply means em-
bodying a valve; means for actuating the
valve; means controlled by the valve, on the
closing movement thereof, for releasing the
closer-holding latech; a gravitative load-re-
ceiving regulator located below the discharge
end of the receiver; and means carried by the
regulator and effective, on the rising move-
ment thereof, for engaging the actuator-arm
of, and for imparting a closing movement to,
the closer.

10. The combination, with weighing mecli-
anism embodying a reciprocatory load - re-
ceiver having a discharge-opening in sub-
stantial alinement with the longitudinal axis
thereof, of a self-opening closer having a
pivot-support on the load-receiver above the
discharge-opening and in a plane substan-
tially intersecting the longitudinal axis of
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said recelver; a gravitative lateh pivotally
supported on the receiver in position for en-
gaging and normally retaining the closerin its
closed position; and means operative on the
descent of the load-receiver for operating the
latch to release the same from engagement
with the closer.

11. The combination, with weighing mech-
anism embodying a load-receiver having an
oscillatory closer normally locked in its closed
position and with means carried on the eloser
for imparting an opening movement thereto,
of a gravitative regulator-hopper supported
Delow the receiver; and two codperative
closer-shutting members, one of which is ear-
ried on the closer and the other of which is
carried on the regulator-hopper and which
are effective on the ascending movement of
said hopper for shutting the closer.

12. The combination, with weighing mech-
anism including aload-receiver having a dis-
charge-openingin substantialalinement with
the longitudinal axis thereof, of a closer piv-
otally supported on the receiver above the
discharge-opening thereof and having its cen-
ter of gravity in substantial vertical -aline-
ment with the longitudinal axis of the re-
ceiver; means carried on the closer for im-
partingan opening movement thereto; alateh
carried on the receiver and normally engag-
ing and holding the closer in its closed posi-
tion; a stream-supply means embodying an
oscillatory valve located above the receiver;
means controlled by the valve, on tlie closing
movement thereof, for actuating the latch to
release, and permit an opening movement of,
the closer; a load-receiving regulator pivot-
allysupported below theload-receiver; means
for imparting an upward movement to the
controller; and means carried on the con-
troller and operative on the upward move-
ment thereof for shutting the closer.

13. The combination, with weighing mech-
anism - including an oscillatory load - dis-
charger movable in one direction for discharg-
ing a load, of a load-receiving regulator lo-

~ cated below the discharger; means for im-
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parting an upward movement to the regula-
tor; and means, including a by-pass, mounted
on the regulator and effective on the upward
movement of said regulator for imparting a
return movement to the load-discharger.

- 14. The combination, with weighing mech-
anismembodying a load-receiverhaving a dis-
charge-opening, of a counterweighted self-
opening closer pivotally mounted on the re-
celver in position to close the discharge-open-
ing thereof; a counterweighted gravitative
regulator located below the load-receiver; an
actuating-arm on the closer; a closer-actuat-
ing by-pass pivotally mounted on the regula-
tor in position for engaging the arm of the
closer and effective, on an upward movement
of the regulator, for shutting said closer; a
locking device carried on the load-receiverin
position for engaging and normally retaining
the closer in its closed position; and means

for actuating the locking device to release the
closer.

15. The combination, with weighing mech-
anismembodying a load-receiver having a dis-
charge-opening, of a counterweighted self-
opening closer pivotally mounted on the re-
ceiver and effective for closing the discharge-
opening thereof; a gravitative regulator lo-
cated below the load-receiver; means for im-
parting an upward movement to the regula-
tor; anactuating-arm on the closer; a closer-
actuating by-pass pivotally mounted on the
regulator in position for engaging the arm of
the ¢loser and effective, on the upward move-
ment of said regulator, for shutting said
closer; a locking device carried on the load-
receiverin position forengaging and normally
retaining the closerinits closed position; sup-
ply means embodying an oscillatory valve lo-
cated above the load-receiver; means for im-
parting a closing movement to the valve; and
means controlled by the valve, at the last
stage of its closing movement, for actuating
the locking device to release the closer and
permit an opening movement thereof.

"16. The combination, with a load-receiver
having a discharge-opening at the lower end
thereof and with a closer having a cut-off plate

.located below the receiver and in position for

normally elosing the discharge-opening there-
of, of aload-receiving regulator located helow
the receiver and embodying means for en-
gaging and imparting a closing movement to
the closer; stream-supply means including an
oscillatory valve located above the load-re-
ceiver; and a duplex-valve-actuating deviee
operatively connecting the valve to both the
closer and regulator in such manner that an
effective movement of the valve will depend

upon the successive movements of said closer

and regulator.

17. The combination, with a load-receiver
having an oscillatory valve and with a load-
receiving regulator Iocated below said valve;
of means carried by the regulator, for im-
parting a return movement thereto; a eloser-
actuating arm earried by the regulator in po-
sition for engaging and imparting a closing
movement to the closer on the return move-
ment of the regulator; stream-supply means
located above the load-receiver and embody-
ing a self-closing valve; and duplex actuat-
ing mechanism embodying two codperative
actuators, one of which is directly connected
to the closer, and the other of which is di-
rectly connected to the regulator, and both of
which are successively operated, on the suec-
cessive movements of the closer and regulator,
for imparting an opening movement to the
valve. )

18, The combination, in a weighing-ma-
chine, of a reciprocatory load-receiverhaving
a self-opening closer; supply meansincluding
a self-closing valve; a gravitative regulator
pivotally supported below and in position to
receive the load from the load-receiver and to
descend under the weight of said load; a du-
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plex-valve actuator pivotally connecting the
valvetothecloserandto the regulator; means
carried Ly the regulator in position for di-
rectly imparting a closing movement to the
closer on the return movement of the regula-
tor; and means for imparting a return move-
ment to the regulator and for simultaneously
imparting a valve-closing movement to the
duplex-valve actuator.

19. The combination, with weighing mech-
anism including a load-receiver having a
closer and with supply means including a
stream -controller, of a regulator located to
receive the load from the load-receiver and
adapted to descend under the weight of such
load; means forreturning the regulator to its
normal load-receiving position after the dis-
charge of itsload; aduplex stream-controller-
actuating device operatively connecting the
stream-controller with the closerand theregu-
Jator; and means including a by-pass, carried
by the regulator in position for imparting a
closing movement to the closer on the return
movement of said regulator and for simulta-
neously imparting an opening movement to
the stream-controller through the medium of
the duplex stream-controller actuator.

20. The combination, with weighing mech-
anism including a load-receiver having a self-
opening closer and with stream-supply means
including a self-closing valve, of a regulator
pivotally supported to receive the load from
the load-receiver and adapted to deséend un-
der the weight of said load; means for re-
turning the regulator to its load-receiving
position after the descent thereof; a valve-
opening actuatorinoperative connection with
the closer and embodying a togggle; and
means carried on the regulator and effective,
on the return movement of said regulator,
for shutting the closer and operating the
valve-opening actuator.

21. The combination, with weighing mech-
anism including a load - receiver having a
closer and with supply means including a
stream-controller, of a regulator located to
receive the load from the load-receiver and
adapted to descend under the weight of said
load; means for imparting a return move-
ment to the regulator; a latch normallyhold-
ing the closer in its closed position; means
actuated by the closing movement of the
stream-controller for releasing the latch from
engagement with the closer; means opera-
tive with the regulator, on the return move-
ment thereof, for imparting a closing move-
ment to the closer; a controller-opening ac-
tuator; and toggle mechanism operatively
connecting the controller-actuator, closer,
and regulator and controlled by said eloser
and regulator on the closing and return move-
ments; respectively thereof, for imparting an
opening movement to the controller.

22, The combipation, with an oscillatory
Deam and with a load-receiver supported on
said beam and having a closer, of stream-sup-
ply means embodying an oscillatory valve;

a closer-actuating regulator pivotally sup-
ported below the load-receiver; means forim-
parting a return movement to the regulator;
a by-pass carried on the regulatorin position
for engaging and actunating the closer; valve-
actuating means cmbodying a toggle opera-
tively connecting the valve and the closer
and regulator and controlled in its valve-ac-
tuating movements by the closer and regu-
lator on the successive return movements
thereof.

23. The combination, with weighing mech-

anism including a pivotal beam and a load-’

receiver supported on said beam and having
a self-opening closer, of supply means em-
bodying a self-closing oscillatory stream-con-
troller; a counterweighted closer-actuating
regulator supported below, and in position
to receive the load from, the load-receiver
and adapted to descend under the weight of
said load; and a valve-opening actuator em-
bodying a duplex-toggle device in operative
connection with the beam, closer, and regu-
lator, and cffective, on the closing movement
of the closer and the ascending movement of
the regulator, for impartingan opening move-
ment to the valve.

24. The combination, with weighing mech-
anism including a load-receiver having a
closer and with a load-receivimg regulator
supported below the closer, of stream-supply
means ineluding a stream - controller; and
stream-controller-actuating mechanism com-
prising two connected toggle devices, one of
which is directly connected with the closer
and the other of which is directly connected
with the regulator; and means for actuating
the two toggle devices in sucecession.

25. The combination, with weighing mech-
anism inecluding a load-discharger movable in
one direction for discharging the load and
with a counterweighted regulator supported
below and in position toreceive the load from
the discharger and adapted to descend under
the weight of said load, of stream-supply
means ineluding a valve located above the
discharger; means for imparting a closing
movement to the valve; a valve-opening
member pivotally supported in operative re-
lation with the valve; two toggle devices, one
of which operatively connects the valve-open-
ing member and discharger, and the other of
which operatively connects the valve-opening
member and the regulator, and which toggle
devices are actuated, respectively, by the dis-
charge and regulator, one slightly in advance
of the other, for imparting a valve-opening
movement to said member; and means car-
ried by the regulator for imparting a return
movement to the discharger.

26. In a weighing-machine, the combina-
tion, with a load-receiver and its closer and
with a gravitative load-receiving regulator
and means for imparting a return movement
thereto, of stream-supply means including a
self-closing valve having a crank-arm; and
a duplex-toggle device including a valve-
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opening cam located in position to engage the
crank-arm and open the valve, and said du-
plex-toggle device comprising two toggles,
one of which operatively connects the valve-
opening cam and closer and the other of which
operatively connects said cam and the regu-
lator, the organization being such that the
valve-opening cam is dependent for its ef-
fective operation upon the combined move-
ments of the closer and regulator.

27. The combination, with weighing mech-
anism embodying a load-receiver having a
closer and with stream-supply means includ-
ing a valve, of a gravitative regulator sup-
ported below the receiver in position to re-
ceive and descend under the weight of a load
fromthe receiver; avalve-actuating cam sup-
ported in operative relation with the valve;
a compound toggle device ecarried by the
weighing mechanism and operatively con-
necting the valve-opening cam, the closer,
and the regulator and so constructed and or-
ganized as to first throw the cam into opera-
tive engagement with the valve simultane-
ously with the closing movement of the closer,
and next impart & valve-opening movement
t0 said cam during the latter stages of the re-
turn movement of the regulator; and means
carried by the regulator and controlled by
the return movement thereof for imparting
a closing movement to the closer.

28, The combination, with weighing mech-
anism embodying a load-receiver and with
stream -supplying means embodying a self-
closing valve, of a valve-actuating mechan-
ism inclading a closer and a regulator one of

. which is actuated by the other and both of
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which codperate to control the opening move-
ment of the valve.

29. The combination, with weighing mech-
anism including a load-receiver having a
closer and with stream-supply means includ-
ing a stream-controller, of a gravitative regu-
lator supported below and in position to re-
ceive the load from the receiver and adapted
to descend under the weight of said load; a
cam pivotally supported in operative relation
with the valve; and two codperating cam-ac-
tuators each embodying a toggle in operative
conpection with the cam and one of which
constitutes a connector between the cam and
closer, and the other a connector between said
cam and regulator, and one of which actua-
tors is effective, on the shutting of the closer,
for advancing the cam through a portion of
its stroke and the other of which is effective,
on the return movement of the regulator, for
completing the cam stroke to thereby impart

an opening movemenf to the stream-con-
troller.

30. Ina weighing-machine, in combination,
weighing mechanism embodying a pivotally-
supported beam; a load-receiver carried on
said beam and having an oscillatory ecloser;
a gravitative regulator supported below and
in position to receive a load from the load-
receiver and adapted to descend under the
welght of said load; stream-supplying means
including a self-closing valve located above
the load-receiver; a valve-actuating cam piv-
otally supported on the beam; two toggle-
joints pivotally connected at their inner ends
to the cam and at their outer ends to the
beam; two toggle-actuating members, one of
which is pivotally connected at its upper end
to the knee of one toggle and at its lower
end to the closer, and the other of which is
pivotally connected at its upper end to the

knee of the other toggle and at its lower end,

to the regulator; and means for shutting the
closer and raising the regulator to thereby
operate the toggle-actuating members one
slightly in advance of the other.

31. In a weighing-machine, the combina-
tion, with stream-supply means including a
valve, of valve-actuating mechanism compris-
ing a cam pivotally supported in position to
engage and actuate the valve, and two cam-
actuating toggles in pivotal connection with
the cam and operative one for shifting the
cam into operative engagement with the valve
and the other for imparting a valve-opening
movement to said cam; and means for actu-
ating said toggles.

32. The combination, with weighing mech-
anism including a beam and a load-receiver
and with stream-supplying means including
a valve, of two horizontally-disposed toggles
pivotally connected at their outer ends fo the
beam; an intermediate vertically- disposed
toggle pivotally connected at the outer end
to the beam and at the lower end thereof to
one toggle and pivotally connected at its
knuckle to the inner end of the other toggle,
and one of the members of said intermediate
toggle constituting a valve-actuator; and
means for operating the two horizontally-dis-
posed toggles and connected intermediate
toggle and thereby impart to the valve-actu-
ating member of the intermediate toggle dif-
ferential valve-opening movements.

FRANCIS II. RICITARDS.

Witnesses:

FrED. J. DOLE,
T, N. CHASE.
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