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UNITED STATES

FRANCIS 1I. RICITARDS,

OF HARTFORD,

PAaTENT OFFICE.

CONNECTICUT.

WEIGHING-MACHINE.

SPECIFICATION forming pa,rt'of Letters Patent No. 616,855, dated December 27, 1898,
Application filed November 29, 1897, Serial No.660,120, (No models

{o all whom it may concerm:

Beitknown that I, FrRANCIS H. RICHARDS, &
citizen of the United States, residing at ITart-
ford, in the county of IHartford and State of
Connecticut, have invented certain new and
useful Improvementsin Weighing-Machines,
of which the following is a specification.

This invention mlates to welghing- ma-

| chines; and it has forits main obgect the pro-

vision of an improved automatic weighing-
machine adapted for weighing predetermined
quantities of granular or other material.

In the drawings of this application my im-
provements are illustrated in connection with
a weighing-machine having a load-receiver of
the **single-bucket,” ““oscillatory,” or ‘‘tilt-
ing” type; but of course such improvements
might be embodied in a weighing-machine
h.:w:tng a different style of receiver.

One of the main features of this invention
is the employment, in connection with some
suitable main valve, preferably one operative
for reducing the full stre am to a drip-stream,
ol a drip-¢ :;Ltehmﬂ' valve or pan supported on
the load-receiver and movable therewith both
in vertical direction and sidewise. Thisdrip-
catching valve may be self-closing and will
usually have a valve-closing counterweight,
by means of which it will be closed, except
when 1t is held open by a lateh or some other
In this case the drip-catching valve

latehisreleased by the main or reducing valve
at the proper point in the closing movement
of the latter, and, moreover, said drip-catch-
ing valve controls the operation of a suitable
tateh - tripper governing the release of the
usual holding device or lateh for the shift-

~able member of the load-receiver, by means

40

45

of which shiftable member the discharge of
acompleted load is controlled. Both of these
valves will preferably have independently-
operative valve-opening actuators and simi-
larly-operative valve-closing devices,the drip-

catching valve being opened in this case by

means of a by-pass actuator connected with
said regulator.

The valve-opening actuator for the main or

reducing valve is in this instance an elastic
device or member, preferably in the form of
a spiral spring, which is tensioned by the
movement of the weighing-machine in one di-

1T a e eyl ey

| rection and when released operates to impart

a movement in the opposite direction to the
valve, this spring being tensioned by the re-
turn of the beam mechanism to 1ts normal
counterpoised position and being effective to
impart a closing movement to the main valve
when the beam descends on the loading of
the receiver. As thisspring shifts the valve
to close the same it will be apparent that the
foree stored up therein during the tensioning
thereof by the beam mechanism is gradually
expended. If the parts are properly organ-

ized, it will be seen that not only will the

spring exert a gradually-decreasing feorce, but
that this force may be entirely spent at the
moment that the load-receiver reaches the
poising position. Henceif thisspring exerts
its force against the beam mechanism to aid
the deseent of the latter not only will the main
valve close properly, but the descent of the
beam to the poising-line will be facilitated
during the early stages of the loading of the
receiver and this addltlonfﬂ poising ioree re-
moved entirely before the weighing mechan-
ism reaches a point in its descent where the
additional force so exerted would become a
load-vitiating factor.

In connection with the device Just described
I employ an improved regulator-hopper by
means of which the drip-catching valve may
be opened. This hopper embodies as its es-
sential features two pairs of oppositely-dis-
posed sections, the sections of one of which
pairs are mounted for oscillation on those of
the other pair and constitute the bottom of
the regulator-hopper, the hopper as a whole
being counterpoised in some suitable man-
ner. Inthe construction illustrated this hop-
per has two end sections, to which are pivoted
between their side edges a pair of side or bot-
tom sections, which in turn may be pivoted
to the framework beyond the points at which
they are pivoted to the end sections of the

hopper. |
Other features ot thls invention relate to

improved means for breaking the force of
the stream of material ﬂowmﬂ* through the
main sapply spout or hopper 311(1 to various
details of construction, which will be de-
seribed more fully in detail hereinafter.

In the drawings accompanying and form-

ing part of this specification, Ifigure 1 1s a
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sideeclevation of a weighing-machine embody-
Ingmy present improvements, the parts being
10 the positions which they assume at the be-
ginning of the making up of a load. Tig. 2
1s a similar view showing the position of the
parts during the drip period. Fig. 3 is a
similarview illustrating the positions of these
parts when a completed load is discharged.
Ifig. 418 a similar view illustrating the return
of the bucket and the drip-catching valve to
thelr normal positions for making up a new
load; and Ifig. 5 is a sectional detail of a por-
tionofasupply-hopper, showing myimproved
stream-shedding device for breaking the forece
of material lowing through the spout.

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

Any suitable framework may be employed
tor supporting the several operative parts of
thisimproved mechanism. That shown here-
In embodies as its essential features a suit-
able base 3, from which rise a pair of side
frames, one of which is indicated at 4, the
usual hopper or supply-spout H being mount-
ed at the upper ends of these side frames.

The beam mechanism isindicated by B and
may be of any suitable type, it being support-
ed, preferably, by knife-edge pivots on the
framework in the usunal manner, the main
beam having near opposite ends thereof cor-
responding knife-edges 8 and 9 of the usual
type, the former for supporting the bucket
and the latter for carrying a pendent coun-
terwelght, which may be of the type indicated
by W. All of these parts are of well-known
construction and need not be deseribed in
detail.

At the forward end thereof the beam mech-
anism supports a pair of knife-edge pivots,
one of which isindicated by 8§, as just stated,
and a pair of hangers, such as /i, between
which may Dbe pivoted a load - receiver or
bucket, such as G, of the usual oscillating or
tilting type. This bucket will be pivoted at
one side of the central vertical plane thereof
and may be counterweighted, as shown at 10,
in order that 1t may assume normally the po-
sition shown in Fig. 1. ‘When filled, 1t will
of course tend to oscillate to the opposite po-
sition on the release of said lateh. The ex-
treme positions of the oscillating bucket are
determined 1n this case by the usual stops 12
and 12°,

Any suitable holding device may be em-
ployed for maintaining the bucket in its re-
celving position, (shown in Ifig. 1;) butI pre-
fer to make use of a simple latch, such as 82,
which 1sin the form of a weighted angle-lever
having a detent or stop 82', adapted to engage
11 a corresponding recess in a stop member
oo on the bucket. Of course the lateh 82 is
supported on one of the hangers, and it may
have a releasing-pin, such as 82", in position
to be engaged by a suitable tripper supported
on the drip-catching valve or any suitable
part of the machine.

At the lower end thereof the bucket G will

616,855

| have a load-discharging opening, which may

be controlled by a closer L. of the usual type,
this being connected, in the present case, with
the hanger by means of a rock-arm and link,
(indicated by 15 and 16, respectively.)
Astomanyfeatures thereof thestream-sup-
plying hopper Il 1s of the usual type; but 1
prefer to employ in connection therewith im-
proved means for breaking the force of the
material descending therethrough before 1t
reaches the valve mechanism controlling the
volume of the flow-stream. In thiscaselem-
ploy a plurality of substantially V-shaped
stream-shedding devicesin fixed relation with
the hopper, these stream-shedding members
extending advantageously from side to side of
the supply-chute and being so disposed as to
check the movement of the material just be-
fore the stream reaches the valve. 1 have
illustrated three of such stream-shedding de-
vices at 120, 121, and 122, the former two be-
ing disposed substantially in the same hori-
zontal plane, while the latteris located above
and between the first two, in position to direct
material thereonto, and thus set up in the sup-
ply-hopper a number of interfering currents,
some of which will be directed against the
walls of the supply-spout, while others will be
directed toward the faces of the stream-shed-
ding members. In order to render the oper-
ation of the devices most effective, they pref-
erably have curved stream-shedding faces,
which of course will fend to throw oft the ma-
terial in curved lines, and thus increase the
resistance to a rapid descent of the material
in the hopper. |
In connection with the supply-hopper 11, I
employ stream-controlling or valve mechan-
1sm the main element of which may be a re-
ducing-valve, substantially of the type shown
in prior patents granted to me, this reducing-
valve operating to cut off the first portion
only of the stream and leave a relatively
small drip-stream to be controlled by a sult-
able drip-valve. Themainorreducing valve
1s indicated by 72 and is supported for os-
cillation about an axis 72/, passing through
the flow-stream. This valve may be oper-
ated 1n any suitable manner; but I prefer to
make use of an improved valve-closing actu-
ator therefor substantially of the type here-
in indicated. This actuator may be sup-
ported advantageously on a fixed portion of
the machine, preferably on the side of the
hopper I, and will usually embody as its es-
sential element a spring, such as 20, the force
of which may be transmitted in some suit-
able manner to the valve 72 for operating the
latter. In this instance the spring 20 is a
helicaloneandiscoiled around apin22,having
attheupperendthereof astop 25 andsupport-
ed for vertical reciprocation in guides 24 and
24" on the side of the hopper. Detween these

guldes the pin may carry a peripherally-
grooved member orenlargement25ina groove
25', of which the free end of a forked shift-
| ing lever or arm, such as 26, may operate.
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This shifting-lever is secured to the valve-

shaft 72, and at the opposite end thereof (in-
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reg ula,ted as to have a considerable e

dicated at 26") it is intended to codperate

“with a suitable holding deviee orlatch, which

latter will maintain the drip-catehing valve in
its open position normally. - Atthe lower end
of the pin 22 the latter is positioned to bear
at 22" against the poising side of the beam

‘mechanism, and thus transmit thereto a grad-

ually- decreasing force as the tension on the
Spring 18 relaxed by the expansion thereof.
This tension will be so regulated that 1t will
disappearentirely when the beam mechanism
reaches the poising-line.

It will be obvious from the -foregoing de-
seription of the operation of these parts that
the spring 20 and its codperating devices con-
stitute not only a valve-closing actuator of
oradually -increasing efficiency, but also a
poising device codperative with the weighing
mechanism for transmitting to the latter a
oradually-decreasing thrust daring the de-
scent of such meehamsm to the poising
tion, the tension upon the spring bemﬂ* SO
fect d ar-
ing the early stages of the making up of a
load and a gradually-decreasing effe'et dur-
ing the latter portion ot theloading operation
and until the load is practically completed,
when the force of the spring will be entirely
removed. It will be noticed, of course, that
the weighing mechanism on its return {o a
normal position constitutes the means for

putting the spring under the proper tension.

In conneection with the main or redueing
valve 72 for reducing the full flow-stream to

a small drip-stream 1 prefer to make useof a
drip-catehing valve, which may be mounted

- on the Wewhmﬂ mef,lmnr-‘sm preferably on

40
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the load-receliver, so asto move with the latter
both vertically mld horizontally, 'T'his drip-
catching valve may be of the type indicated
as 75, which shows a valve pan or basin sup-
ported for oscillation on the load-receiver and
constructed so as to be self-closing, this valve
being provided, in this instance, with a coun-
terweight 90, which constitutes the valve-
closing actuator thereof. Normally this drip-
catching valve will be held wide open, in the
position shownin If1g.1, by some suitable hold-
ing means—such, for example, as the valve-
lateh 80, This valve-lateh is preferably of the
“Dby-pass” type and is mounted on a fixed
portion of the machine, it having a spring 3l
for returning it to its normal position. This
valve-lateh is in the form of a lever one end
of which has a detent 30 for eng aﬂmg 2 COT-
responding stop or pin, such as 75, on the
drip-catching valve, and at the opposite end
of this lever is a releasing-pin, such as 30", in
position to coact with the releasing device or
valve-lateh tripper 206’ of the valve 72, The
valve-lateh 30 will hold the drip-valve 1n its
open position until the main valve 72 reaches
the limit of its closing movement, at which
point the valve-latch ‘Luppel 26" will engage

thestop 30" and become effective to release the

posi-

{ « f f
767, ¢

valve-lateh, thelatter of course closing assoon

as the deteut 50 is disengaged from the stop-
face75'. The mannerin which the valve-lateh
tripper operates will be obvious, as it will be
seen that the spring 20, bearing against the
pin 22, will cause the latter to push down on
the free end of the fork 26, and thereby oscil-
late the latter and also Lhe main valve, the
return of the reducing-valve being of course
effected by a eorrespoudm pull on the free
end of the fork 26 when the pin is forced up-
ward by engagement of the beam mechanism
with the point 22" of said pin.

FFor the purpose of actuating the drip-cateh-
ing valve 75 to open_the latter I make use,
in this case, of an actuator operated by a
regulator, (indicated in a general way by R.)

This actuator will be of Lhe by-pass type, and

in this case isin the form of a spring-pressed
by-pass stop 40, carried at the upper end ot
a connecting-rod, such as 41, pivoted to the
regulator and preferably guided in some suit-
able manner. In this case the rod is slotted
at 41', and into this slot a pin, such as 42, on
the framework is intended to be inserted to
onide the rod in 1ts movements.

The by-pass stop 40 cooperates w ith a pin
carried by a rock-arm 76, movable in uni-
son with the valve 75, and & by-—pass actuator

40 is intended to engage the stop on the up-

ward movement of the rod 41 and throw the
valve 75 to its open position, in which i1t will
be held by thelateh 30. The mannerin which
these parts coact for this purpose will be clear
by referring to Fig. 4, and, moreover, it will be
seen from another view that the actuator 40
will pass by the stop 76" when the load is dis-
charged and the regulator descends. (See
IFig. 3.)

As the drip-catching valve 75 does not close
under the valve 72 and under the mouth of
the supply-hopper I until the load in the re-
ceiver G is completed, it will be obvious that
the movement of the eut-off or drip valve may
be employed as the means for releasing the
bucket-lateh 52 to permit the discharge of a
load. HHence I have illustrated, in connec-
tion with the drip-catching valve 75, a bucket-

lateh tripper controlled by the latter and pref-

erably carried thereon and movable in unison
therewith, so as to release the latch o2 when
said valve is closed. This bucket-lateh trip-
per may be in the form of a fixed arm 50, se-
cured to the valve 75 and of such length that
the outer end 50" thereof will swing in the
path of the stop 82" of the lateh 82 and re-
lease said latch justasthe drip- ea,tehmn valve
arrives at its closed position.
The regulator hereinbefore referred to 1s of
a novel type and is preferably in the nature
of a regulator-hopper having a two-part bot-

tom the sections of which swing in opposite

directions relatively to each other. In the

construction illustrated this hopper embodies
two pairs of oppositely-disposed sections—
viz, two end sections, one of which 1s 1ndi-
cated by 55, and a pair of side sections—such,
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for example, as those shown at 56 and 56'. | down and the side or bottom walls 56 and 56

In this case the side seetions, which also con-
stitute the bottom of the hopper, are support-
ed for oscillation on the end sections and are
constructed to close the hopper tightly when
the regulator is in its uppermost position and
to swing open relatively to the end sections
when the regulator descends. In this case
the end sections 55 are supported by a coun-
terweighted lever, such as 60, carried on the
framework and coustituting the counterpoise
for the hopper. The two sections 56 and 56
are preferably pivoted between their side
cdges on the endsections beyond such pivotal
points, as indicated at 57 and 57, They may
be pivoted alsoat 55 and 58 to links 59 and 59,
connected to the base or bed 3. In such a
construction as this the regulator will be posi-

tively guided in its ascending and descend- -

ing movements and all of the parts will be
actuated positively, owing to the fact that the
links and the several members of the hopper
constitute a link-and-lever train the opposite
ends of which are fixed and the intermediate
members of which are positively guided in
thelr movements.

The hopper /' may be guided in its move-
ment i some suitable manner—as, for in-
stance, by meansof the usual link 90', pivoted
to the lower end thereof and also connected
to the framework.

1'he operation of a4 machine constructed in
accordance with my present improvements,
as 1llustrated in the drawings of this applica-
tlon, is as follows: It being understood that
the parts are in their normal positions (shown
in Fig. 1) formaking upa load, it will be seen
that the valve 72 is wide open and the drip-
catching valve 75 down. As the material
flows through the hopper II its momentum
will be decreased, owing to the action of the
stiream-shedding devices 120, 121, and 122,
and the main valve will operate freely when
1t begins to close. Thisclosing of the valve
will not take place until the major portion of
the load is made up in the receiver and the
bucket descends, when the beam will be with-
drawn from under the pin 22 and the spring
20 will becomeeffective to shift the main valve
(2 to reduce the flow-stream. (See Fig. 2.)
Whenthe bucketreachesthe poisingposition,
the tripping-arm 206" will release the valve-
lateh 30, whereupon the valve 75 will swing
to the position shown in Fig. 3 to catch the
drip material still flowing from the supply-
spout II. I3y this time the force of the spring
20 will have been spent, and it will exert,
through the pin 22, no pressure upon the beam
mechanism. As the drip-valve 75 swings to
1ts closed position the bucket-latch tripper
50" will swing with it and the latch 82 will be
released, whereupon the weight of the com-
pleted load will oscillate the bucket to the
position shown in Kig. 3 and at the same time
the closer L. will open to discharge the mate-
rial from the buecket. As the material flows
into the regulator the latter will be carried

thereof will swing and spread out, as shown
1n this view, thereby causing the connecting-
rod 41 to be pulled down and the actuator
40 to pass by the stop 76" on the rock-arm
70 of the drip-catching valve. The bucket
will of course return immediately to its up-
permost position, and as 1t rises it will swing
back to the position shown in Fig. 1 and the
closer will shut, as indicated in Fig. 4, but
the drip-catching valve will not be operated
until all of the material shall have passed by
the regulator, when the sides of the latter will
close and the regulator as a whole will rise
and carry the drip-valve actuator 40 against
the stop 76" to swing the valve open. Assoon
as this valve is returned to its normal position
(shown in Tfig. 1) it will be latched open by
the valve-lateh 50. It will be scen, of course,
that on the return of the beam mechanism to
the normal position the main valve 72 will be
opened and the spring 20 put under tension
again, (see Ifig. 4,) but the material will not
flow into the load-receiver until the regulator
rises and opens the drip-actuating valve.

Having described my invention, I claim—-

1. In a weighing-machine, the combina-
tion, with stream-supplying means, of a main
valve; weighing mechanism including a load-
receiver; load-discharging means; a drip-
catching valve supported on the weighing
mechanism; and means, independent of the
load-receiver and of the Iload-discharging
nmeans, for operating said drip-catching valve
before the discharge of the load.

2. In a weighing-machine, the combina-
tion, with stream-supplying means, of a main
valve; welighing mechanism including a load-
recelver provided with a closer; a drip-cateh-
ing valve supported on the load-receiver; and
means, iIndependent of the load-receiver and
of the closer, for swinging said drip-catching
valve under the discharge edge of the main
valve before the discharge of the load.

5. In a welghing-machine, the combina-
tion, with stream-supplying means, of a main
valve; welghing mechanism including a load-
receiver provided with a closer; a drip-catch-
ing valve supported on the load-receiver; a
welight serving to swing the drip-catching
valve under the discharge edge of the main
valve Dbefore the discharge of a load; and
means, operative imdependently of the load-
receiver and 1its closer, for controlling the
operation of said drip-catching valve.

f. In a weighing-machine, the combina-
tion, with stream-supplying means, of amain
valve; weighing mechanism including aload-
receiver provided with a closer; a drip-catch-
ing valve supported on the weighing mech-
anism; means, independent of the load-re-
celver and of the load-discharging valve, for
swinging the drip-catching valve under the
discharge edge of the main valve; a regula-
tor shiftable by the load; and means, opera-
tive with the regulator, for controlling the
action of the drip-catehing valve.
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5. In a weighing-machine, the emubma I holding means for the shiftable member ot

tion, with stream- supplylnw means, of a main
Vﬂh‘*e weighing mechanism em’bodyinﬂ a
load-receiver ; adup -catehing valve adapted
to close under the main vﬂ,lve; a latch for
holding said drip-catching valve open; and a

valve-latch tripper operative by the main

valve at a determined point in 1;]10 closing
movement of the latter.

6. In a weighing-machine, ‘Lhe combina-

tion, with stream- Supplyuw means, of an os-

embodying a 1oad~reeeiver; an oscillatory
the main valve; alatch for holding said drip-
catching valve open; and a valve- lateh trip-
per mevable in unison with the main valve

and operative at a determined point in the

closing movement of the latter.

7. 111 a, weighing-machine, the combina-
tion, with stream- supplymfr means, of a main
T&lve weighing mechanism embodying beam
meehamsm a,_ﬂd a load-recelver; a self- closing

drip-catching valve supported on the load-

recelver; a latch for holding said drip-catch-
ing valve open; anda Valve lateh tripper op-
emtw at a determined point in the deseeﬂt

of the weighing mechanism. .

8. In a We_lﬂhmfr machine, the combina-
tion, with stream-supplying means, of a main
valve, weighing mechanism embodying beam

-mecha,msm &ml a load-receiver; a drlp ~cateh-

ing valve supported on the load-receiver; in-
| '(:lependmtly-Opomtwe valve-closing aetua-

tors for the nmin and drip-catehing valves;
“holding means for engaging the drip-catehing

valve and pre Ventmﬂ Lhe elosmn' movemeub
thereol; : and 1616&‘3111“ means opembne by
the main lee-olosm actuator at a deter-
mined point in the descent of the weighing
mechanism for 1{31@&%111(‘!‘ said dllp*GaLCh}HU
valve.

0. In a weighing-machine, the combina-

{ion, with a valve, of weighing mechanism,

6o

for discharging

and a spring-pres ssed valve- elosmrr actuator-

rod mounted in guides on the {ram eworlz and

tensioned by 1;11_8 movement of the weighing
mechanism in one direction and in position

to bear against the weighing mechanism and
exert 115 1oree Lhereon durmﬂ Lhe closing
movement of the valve.

10. In a weighing-machine, the combina-
tion, with fmmewmhj of a valve; welghing
-11100]1&1115111, and a spring-pressed V::‘lee clos-
ing actuator-rod having a stop at one end sup-
ported on the framework and tensioned by

the movement of the weighing mechanism in

one direction and in pOulth]ﬁl to bear against
the weighing mechanism and exert its force
thereon during the closing movement of Lhe
va,hf'e

. In a weighing- maehmeg the combina-
LIOH with Wewhmn* mechanism embodying
£ Ioml-reeﬂwel 11&\7111*? a member shiftable
2} load of stream-supplying

weighing meehamsm ,

adapted to close under

the load-receiver; and releasing means oper-
ative by the drip-catching VELh

12, In a weighing-machine, the combina-
tion, with weighing mechanism embodying
a load-receiver having a member shiftable
for discharging a load, of stream-supplying
means; amain valve; a drip-catehing valve;
a lateh for the shiftable member of the load-
receiver; and a latech-tripper carried by the
drip-catching valve.

13. In a weighing-machine, the combina-
tion, with weighing mechanism embodying
a load-receiver having a member shiftable
for discharging a load, of stream-supplying
means; a main valve; a drip-catehing valve
supported on the load-receiver; a lateh for the
shiftable member of the load-receiver; and
a lateh-tripper carried by the drip-catching
valve.

14, In a Welﬂ‘hmﬁ'-m&chme the combina-
tion, with we:tphmn“ me(,ham&m embodying
a load-receiver having a member shiftable
for discharging a load, of stream- supplying

means; a main valve; a counterpoised oscil-

latory dmp -catching valve supported on the
load-receiver; I&Lch for the shiftable mem-
ber of the load -receiver; and a lateh-tripping
arm carried by, and oscillatory in unison with,
the drip-catching valve.

15. In a Weighing-nmehine, the combina-
fion, with stream-supplying means, of a main
valve: a load-receiver; a self-closing drip-
catching valve adapted to close under the
main valve; a regulator; and a regulator-op-
erated valve-opening actuator for the drip-
catching valve. |

16. In a weighing-machine, the combina-

tion, with strean1~supply1n0 means, of a main

alve, a load-recelver; Self-elosmn drip-
catching valve &d&pted to close ander the
main valve; a regulator; and a regulator-op-
erated, by-pass, valve-opening actuator for
the drip-catehing valve.

17. In a weighing-machine, the combina-
tion, with framework, of stream-supplying
means; a main valve; a load-receiver; a self-
closing drip-catching valve adapted to close
under the main valve; a regulator; a guide

on the framework; a regulator-operated, by-

o actuator guided by said
for opening the drip-

pass, valve-openin
cuide and operative
catching valve.

18. In a weighing-machine, the combina-
tion, with a support, of a counterpmsed regtl-
1&1301‘—-110[)13@1‘ embodying a pair of oppomtely—-
disposed sections and a second pair of oppo-
sitely-disposed sections mounted for oscilla-
tion on the sections of the first-mentioned pair
and constituting the bottom of the hopper.

19. In a weighing-machine, the -combina-
tion, with a support, of a counterpoised regu-
lator-hopper embodying a pair of oppositely-
disposed sections, a Secoud pair of oppo-
sitely-disposed sections mounted for oscilla-

means; amam miv e &dup -catching valve; | tion on the sections of the first-mentioned

-
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pair and counstituting the bottom of the hop-
per, and a link connecting one of the bottom-
sections and the support.

20. In a weighing-machine, the combina-
tion, with a support, of a counterpoised regu-
lator-hopper embodying a pair of oppositely-
disposed sections, and a second pair of op-
positely-disposed sections pivoted between

the first-mentioned pair and constituting the
bottom of the hopperand pivotally connected
beyond such pivotal points with said support.

21. In a weighing-machine, the combina-
tion, with a support, of a regulator-hopper
embodying a pair of counterpoised end sec-
tions; a palr of counterpoised side sections
mounted for oscillation on the end sections
and counstituting the bottom of the hopper;

their sides for oscillation on the sections of

and links connecting said side sections with
the support.

22. In a weighing-machine, the combina-
tion, with stream-supplying means, of a main
valve; welghing mechanism embodying beam
mechanism and a load-receiver; a self-clos-
ing drip-ecatching valve supported on the
load-receiver; holding means for engaging
the drip-catching valve and preventing the
closing movement thereof; and releasing
means operative at a determined pointin the
descent of the weighing mechanism for re-
leasing sald drip-catehing valve.

FRANCIS II. RICITARDS.

Witnesses:
F. N. CHASE,
FRrRED. .J. DOLE,
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