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SPECIFICATION forming pa;‘t of Letters Patent No. 786,152, dated March 28, 1905.
Application filed December 2, 1004, Serial No. 235,223,

To all whom it may concern:

Be 1t known that I, HENRY RICHARDSON, a
subject of the King ot Great Britain, residing
at New York, 1n the county of New Yoxl{ and
State of New York, have invented new and
useful Improvements in Weighing-Machines,
of which the following is a specification.

This invention relates to a weighing-ma-
chine, the object of the invention being to
pmwde a device of this character which is
simple in construction and which will weigh
and deliver automatically and with accuracy
and rapidity predetermined loads or charges
of liquid.

In the drawings accompanying and form-
Ing a part of this specification I illustrate, 1n
order to indicate the advantages of the ma-
chine, a simple adaptation involving my in-

vention, and in which—

Figures 1, 2, and 3 are side elevations of the
upper portwn of the machine, showing the
parts in different positions, the bucket in Kig.
1 beine empty and the valve being wide open.
In I‘lg. 9 the load 1s practically in the bucket,
while the valve is nearly closed. In EKig. 3
the valve is closed and the bucket is shown
in its lowest or load-discharging position.
Fig. 4 is a cross-sectional elevation ot the
valve mechanism, the valve occupying its In-
termediate position. Fig. 5 is a front eleva-
tion of the valve mechanism. Figs. 6 and 7
are vertical sectional elevations of the bucket,
showing the discharge-controlling valve in
163 closed and open positions, 1espectlvelv
Fig. 8 is a sectional plan view, the section be-
ing taken on the Jine 8 8 of Fw' 6. Fig. 91s
a top plan view of the bucket.

Like characters refer to like parts through-

out the several figures.

The machine includes in its makeup weigh-
ing mechanism consisting of a beam, as 2, and
a bucket as 3, the beam being sulmblv ful-
crumed between its ends and supporting the
bucket upon one of its branches, while a
counterbalance 4 depends from the other
branch of the beam, the counterbalance 4 be-
ing adapted to equ‘ﬂ the welght of the bucket

a,nd its adjuncts plus the predetermined

to of substantially eylindrical form and as hav-

The bucket 3 is represented as being

ing depending from the bottom thereof the
tubular spout 5, in which the discharge-con-
trolling valve 6 1s arranged to vertically op-
erate. When the valve is closed, as indicated
in Fie. 6, it 1s adapted to cover one or more
outlets, as 7, formed 1n the tubular depend-
ing spout. Depending from the bottom of
the bucket 3 and surrounding the spout 5 1s
an annular flange 8, which checks or controls
the lateral flow of the liquid flowing from the
bucket 3 and 1nsures its being guided into the
pan 9, connected by arms 10 with the under
side of the load-discharge-controlling valve 6,
a space separating the bottom of the valve
and the bottom of the pan 9. The liquid con-
tents from the bucket, as will hereinafter ap-
pear, are delivered into said pan. The wall
ot the bucket 3 1s continued down below the
hottom thereof, asat 11, to provide a splasher-
ouard in order to prevent splashing of the
liquid. The pan 9 has in its bottom a dis-
charge orifice or outlet 12, the effective area
of which may be regulated by a valve, as 12",
as may be necessary to adapt the machine to
the particular hiquid being weighed.

To the top of the conical upper portion of
the valve 6 1s pivoted a link 13, the link ex-
tending upward from the valve and being

jointed at 1ts top to the erank-arm 14, rigidly

tastened to the rock-shaft 15, extending dia-
metrically of and supported by the bucket.
One end of the shaft, as will be clearly appar-
ent upon an inspection of Fig. 9, extends be-

vond the bucket for a purpose that will here-

inatter appear. When the valve 6 1s closed,
as indicated in Fig. 6, the centers of motion
of the crank-arm 14 and the link 13 will be
vertically alined, the link being somewhat
cranked between 1ts ends to assure this result,
so that the valve will be locked closed by the
togele thus presented.

1t will be remembered that the shaft 15 has
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been set forth as projecting at one end outside

of the bucket 3. The projecting end 1s rep-
resented as furnished with a weighted arm 16
the welght of which serves to aid 1n bringing

‘the toggle-centers into line after the discharge

of a load. When the said centers are alined
during the time the valve 6 1s closed, the free

| end of the arm 16 is arranged for engagement
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by a trip device, as will hereinafter appear.
The act of throwing the free end of the said
arm 16 upward from the position shown in
Kig. 6 will at once move the toggle-centers
out of line, whereby the valve 6 can be forced
open by the weight of the liquid mass in the
bucket.

Fulerumed upon a bracket or arm in the
bucket is a weighted lever 17, the inner or non-
welghted arm of which is connected by a link,
as 18, with the upper side of the valve 6. It
will be assumed that a load of predetermined
welight of liquid is in the bucket 8 and that
the centers of the toggle, made up of the link
13 and crank-arm 14. have been thrown out
of line. When this is done, the valve 6 will
be released, so that it can be forced open to
permit the contents of the bucket to escape
theretrom by way of the outlet 7 and into the
pan 9. The discharge from the pan 9 is very
much slower than that of the bucket, so that
the pan will" trap a quantity of liquid suffi-
cient to hold the valve 6 down and open a suf-

ficient length of time to assure the complete
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emptying of the bucket. When the combined
welghts of the levers 17 and 16 overcome the
effect of the valve 6 plus the added weight
applied thereto, they will return to their nor-
mal positions to move said valve 6 upward to
1ts closed position and also throw the centers
of the toggle into line, whereby the valve will
be again locked. Owing to the fact that the
weighted lever 17 is mounted in the bucket,
sald welghted lever offers a less resistance to
the opening of the valve than it would were
1t mounted outside of the bucket. When,
however, the bucket is completely emptied,
the said weighted lever can exert its maximum
effect to move the valve 6 to its closed posi-
tion and to aid thelever 16 in alining the tog-
gle-centers. When the valve 6 is fully closed,
there will be a small quantity of liquid in the
pan 9; but this will flow therefrom before the
next load is discharged by way of the outlet
or discharge orifice 12. The annular flange
5, as previously indicated, guides the liquid
squarely into the pan 9, while, by reason of
the fact that the lower edge of the dependine
flange 11 of the bucket is located below the
pan, said flange acts effectively as a gnard to
prevent splashing of the liquid when the load
1s discharged.

Mounted directly over the bucket is the
supply-tank 18" the capacity of which is sub-
stantially the same as that of the bucket and
which may be supplied with liquid by means
of the pipe 19 leading thereinto, and which
in practice will be provided with a valve.
Depending from the bottom of the tank is a
casing 20 tor the valve 21, the latter being of
rocking form and having a transverse port,

1stration with a passage through the casing
20. It will be understood thatwhen the parts

are In the relation shown in Fig. 1 the valve

which in Fig. 1 is shown as being in full reg-:
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21 1s wide open, so that the full stream can
flow from the tank 18" into the empty bucket
3. The valve 21 rocks in a bore extending
entirely through the casing, the ends of the
valve extending beyond the bore and being
provided with plates 22, connected to each
other by the curved drip-plate 23, which is
really in the nature of an auxiliary valve or
one supplemental to the valve 21, for the
curved plate or valve 23 is arranged to catch
any drip from the casing or spout 20 after the
valve 21 is fully closed, so that such drip will
not fall into the bucket to form part of a
made-up load. When, however, the valve 21
1S opened to permit the supply of liquid into
the empty bucket, the plate or valve 23 will
be swung to such a position that the liquid
thereon can pass into the bucket, the plate or
valve 23 at this time assuming a steep incline.
The plate or valve 23 is of a weight or mass
sufficient to cause the closure of the valve 21
or the movement of the port of the valve out
of register with the passage through the cas-
Ing or spout 20, the two parts being carried
out of register when the load is fully made up.

Connected eccentrically with one of the
plates 22 1s the upper end of a longitudinally-
yieldable pendant 24, the lower end of sald
pendant being adapted to engage a projection
25, fastened to the bucket 3. This pendant
1s represented as consisting of two telescopic-
ally-united sections and a push-spring 24",
interposed between the same, which spring
keeps the said telescopically-associated see-
tions stretched apart. When the bucket 3
descends, the projection 25 will fall away
from the pendant 24, thereby permitting the
closure of the valve 21 by the weight of the
plate or auxiliary valve 23, such closure, how-
ever, being controlied by means hercinafter
cescribed. When the bucket 3 rises empty
by the falling of the counterbalance 4. the
projection 25 will impart an upward thrust to
the pendant, or, rather, directly to the lower
section thereof, thereby compressing the
spring 24" in order that when the valve 21 is
released by the locking means hereinafter de-
scribed the opening of said valve may he se-
cured. A togegle composed of two links 26
coOperates with the valve, one of the links
being connected with the framework of the
machine at 26% while the other link has an
clongated slot 27 to receive a pin or lug 28 on
one of the valve-plates 22. During the first
stage of the closing movement of the valve
21 the pin or lug 28 travels from the left end
of the said slot 27 (see Fig. 1) to the right end
thereof, (see Fig. 2,) further closine move-
ment of the valve being thus prevented in or-
der to permit the flow of a reduced stream
into the bucket to complete the load therein.
At the joint between the links 26 of the tog-
gle 1s connected athirdlink 29, which depends
from the toggle and has a projection or anti-
friction-roll, as 30, between its ends, the func-
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tion of which will hereinafter appear. To
the extreme lower end of the link 29 1s joint-
ed a rocking lever 31, fulcrumed between 1its
ends, and the free end of which isadapted to
cooperate with the weighted lever 16 in ef-
fecting the release of the discharge-control-
ling valve 6, as will hereinafter appear.

Fulerumed independently of the bucket 3
is a three-arm lever, the arms of which I will
designate by 32, 33, and 34, respectively, the
arm 32 being Wew‘hted Whlle the arm 33 18
arranged 1n the path of a trip device, asa pin
35, carlied upon the inner end of the beam 2.
Said trip device or pin 35, when the bucket
is up and empty, will be located above and
out of contact with the arm 33, so as to per-
mit the free motion of the beam during the
first stage of operation in weighing. Upon
the completlon ot the load the trip device is
carried quickly against the arm 33 by the
movement of the bea,m in order to actuate the
said three-armed lever to bring about the re-
lease of the load 1n the bucket in the manner
hereinafter set forth. The arm 34 has an
antifriction-roll or equivalent projection at
its upper end, adapted to engage under the
plo;]ect]on or antlh Iction- r01180 on the link 29,
in which position it is held by the Welohted
arm 32, outward motion of the arm 34 bemﬁ
limited by the link 29 1itself, which is some-
what cranked for this purpose.

The operation of the machine is as follows:
In Figs. 1and 6 the parts are represented as oc-

cupying their initial positions, the bucket 3 -

at thistime being empty and the valve 6 there-
of being locked closed, while the valve 21 1s
wide open, the links 26 at this time being
flexed and the upper end of the arm 34 being
under the projection or antifriction-roll 30.
The pin 28 will be at the inner end of the slot
97. while the counterbalance 4 will be down.
It therefore follows that the supply of liquid
in the tank 18 will be caused to flow there-
from and into the bucket. When a certain
amount of liquid has been received in the
bucket, the latter will descend, thereby per-
mitting the closure of the valve 21 by the
welght of the plate 23. The valve will be
practically wholly closed when the load 1s
nemlv made up, as indicated in Fig. 2, the
pin 28 at this time being against the outel

end of the slot 27. W’hen the valve 1s 1n its |

nearly-closed position, a reduced stream of
liquid will flow from the tank 18" into the
bucket 3 in order to complete the load. Dur-
ing the timethe valve 211s1n its nearly-closed
position, in which position it is maintained by
the engagement of the pin 28 against the for-
ward end of the slot, the toggle-links 26 will
be still flexed, being held in this relation by
the arm 34, which really acts as a latch for this
purpose. When the load is fully completed,

the bucket will descend farther, and the same
will apply to the inner side of the beam 2,
‘whereby the pin or trip device 35 on the beam

3

will be carried against the arm 33 toswing said
arm 33 downward and the arm 34 outward
and from under the projection or anti-fric-
tion-roll 80, thereby releasing the toggle-links
26 and the valve 21, so that the valve can be
fully closed by the weight of the drip-catch-
ing plate 23. When the valve completes 1ts
final closing movement, the centers of the tog-
ole-links 26 will be horizontally alined, so as
to lock the valve 21 against accidental open-
ing movement. Upon the alining of the cen-
ters of the toggle-links 26 a downward thrust
is imparted to the link 29 in order to rock the
lever 31 and cause it to engage the lever 16
to effect the release of the valve 6. On the
release of the valve 6 the liquid contents of
the bucket will press said vaive open and will
pass from the bucket into the pan 9, which,
it will be remembered, 1s connected with said
valve and has a central discharge-orifice in
its bottom. The area of this orifice 1s much

- less than that of the discharge - opening of

the bucket. When, theretfore, practically the
whole load has been discharged from the
bucket. there will still be a portion of llq utdd
in the pan, the weight of which 1s suflicient
to hold the valve 6 open until the completc
load has been discharged from the bucket. As
the pan 9 commences to empty, the valve 6
may be slowly closed by the weighted lever 17
and as the valve closes any liquid that may be
in the bucket flows into the pan, the result
being that when the valve is tfully closed the
centers of the toggle members 13 and 14 will
be vertically alined to hold the valve closed.
As the bucket 3 rises during the emptying of
the liquid contents therefrom the valve 6 will
of course be held open, as just set forth, to
assure the complete emptying of the load.
When, however, the load 1s completely dis-
charged, the weighted portion of the lever 17
can drop, so as to vertically aline the centers
of the toggle members 13 and 14, and during
such motion the free portion of the weighted
lever 16 will impinge against the outer end of
the lever 31 and will force said outer end down-
ward, so as to 1mpart an upward thrust to the
link 29 in order that the valve-locking toggle,
composed of the links 26, can be upwardly
flexed to release the supply-valve 21, so that
said supply-valve can be opened through the

agency of the pendent element 24. When the

sald supply-valve is opened, the latching-arm
34 will be swung under the antifriction-roll
30 by the dropping of the weight 32 to again
hold the valve open, after which point the
operation 1s repeated.

I deem 1t 1mportant to state that the ca-
pacity of the supply-tank 18" equals that of
the bucket 3. so that no extra pressure will
be developed daring the supply of the final
part of the stream to the bucket or during
the final part of a weighing operation. The
time taken to supply the tank 18" 1s equal to
the time required to fill and empty the bucket
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3, whereby accuracy and effectiveness of op-
eration are assured.

It will be understood, of course, that by
the described construction 1t will not be pos-

5 sible for the valves 6 and 21 to be simulta-
neously open, notwithstanding the fact that
during the discharge of the buchet 1t will be
rising.

Having thus described my invention, what
1S (,L-,umed and desired to be secured by Liet-
ters Patent 18-~

1. Ina weln‘hmﬂ -machine for liquids, the
combination of a bucket having a dischar oe-
spout, a valve arranged for movement in said
spout, the latter havmg an outlet controlled
by the valve, means for locking the valve
closed, and a weighted lever in the bucket,
connected with the valve for closing the same.

2. In aweighing-machine, the combm.:xtlon
of a bucket having a discharge-spout, a valve
arranged for movement in said spout, the
latter having an outlet controlled by the valve,
means for locking the valve closed, a wmuhted
lever 1n the buchet connected with the Vﬂ,lv
for closing the same, and a pan connected
with and located below said valve, said pan
lmvmﬂ a discharge-orifice.

3. Ina welghmg machine, the combination
of a bucket having a discharge-spout, a valve
arranged for movement in said spout, the
[atter hwmu an outlet controlled by the valve,
means tor loclqno the valve closed, a weighted
iex er in the huchet connected with the V&lve
closing the same, and a pan connected
with and located below said valve, sald pan
having a discharge-orifice and the buchetlmv—
ing a Hange uhtmdmg below its bottom and
surrounding said parn and spout.

4. Ina weighing-machine, the combination
of a bucket hamm a discharge-spout depend-
ing from its bottom, and a ﬁ.:m;:_},e surround-
ing sald spout, also depending from said bot-
tom, and a valve arranged for movement in
salid spout, the latter having an outlet con-
trolled by the valve, means for locking the

valve closed, a wewhted lever in the bucket.
connocted with the V‘LIV(}’ for closing the same,
a pan connected with and located below said
alve, sald pan having a discharge-orifice and
the bucket having a flange below the bottom
thereof and surrounding S,:udothu flange and
pan.

5. In a weighing-machine, the combination
of a bucket having a discharge-spout, a valve
arranged for movement in ‘%Etld pout, the
latter hwmu an outlet controlled by he valve
a link connected with the upper side of the
valve and extending upward therefrom, a
rock-shaft euppmted by the
tending diametrically thereof, a crank-armon
the rock-shaft, jointed to said link and con-
stituting with the latter a toggle for locking
the said valve closed, and a wewhted lever in
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the bucket, (.,onnected with the valve, for clos-
65 1ng the same,

bucket and ex-
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6. In a weighing-machine, the combination
of a bucket having a discharge-spout, a valve

carranged for movement in the spout, the
latter having an outlet controlled by the v: Ll\fL,,

a togole for loclﬂno the valve closed, a weioht-
ed lever mounted 1in the bucket, and a Tink
pivotally connected with the wewhted lever
and valve, the weighted leverserving, througeh
the link, to close the valve.

7. In a weighing-machine, the combination
of a bucket lmvmg a, dlsch.;uge -spout, a valve
arranged for movement in said spout, the lat-
ter h‘wmg an outlet controlled by the valve,
means for locking the valveclosed, a weighted
lever 1n the bucl«..et connected wn;h the Vfl,lv
for closing the same, a supply-spout lmvmg
a valve, a scale - heam for supporting the
bucket, the scale-beam controlling the closing
of the SLCODd valve, and means, cooperative
with the second valve, for Lﬂectmu the re-
lease of the first valve.

8. Ina welghmg-macl_line, the combination
of a scale-beam and a bucket, the latter hav-
ing a discharge-spout, a valve arranged for
movement 1n sald spout, the latter havine an
outlet controlled by the valve, a 10011-.311¢L1t
supported by the bHCth and extending there-
from, a crank-arm in the bucket, conneutod
with said shaft, a link connectine the cranl-
arm and valve and constituting, with said
crank-arm, a toggle for lochmu the valve
closed, a wemhted lever in the buche t, a link
connecting the welghted lever and valve, a
welghted lwel outside the bucLeL connected
to said crank- shaft, a 5upplv—5pont having a
valve, means cooperative with the buclket for
contlollmo the closing of said second valve,
and means coéperative with the second mlm
for operating the lever connected with said
roclk-shatt to throw the toggole-centers out of
Iine. '

9. Ina weighing-machine, the combination
of a bucket, a hqmd dlsdhnue controlling
alve for the bucket, means for locking the
valve closed, and a weighted lever in the
bucket, connected with the valve, for closing
the same.

10. The combination of weighing mechan-
1sm Including a bucket and a bemn, a tanlk
having a mlve -casing, a valve in sald casing,
the opposite ends of the valve projecting out-
side of the casing, plates connected with the
projecting ends of the valve, a plate connéct-
ing the other plates and constitutine a means
for catching drip from the valve ‘when the
latter 1s closed and means cooperative with
the welghing mecha,n[%m tor controlling the
closing of said valve.

11. The combination with weighine mech-
anism Including a bucket and a bmm,. a tank
having a valve- -casing, a valve in said casing.
the oppostte ends of the valve projecting out-
side the casing, plates connected with the pro-
jecting ends of the valve, a curved plate con-
necting the other plates and constituting «
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means for catching the drip from the valve

when the latter is closed, and also weighted
to cause the closing of said valve, and means
cooperative with the weighing mechanism for
controlling such closing.

12. The combination of weighing mechan-
ism including a bucket and a beam, a tank
having a valve-casing depending therefrom
and provided with a vertical passage, and
with a bore entirely through thesame, a valve
in said bore and projecting at its opposite
ends therefrom, the valve having a transverse
port to register with sald passage, platescon-

. nected with the projecting ends of the valve,

a curved plate connecting the other plates,
constituting a means for catching drip from
the valve when the latter is closed, and serv-
ing to also close the valve, and means for con-
trolling such closing.

In testimony whereof I have hereunto set
my hand 1n presence of two subscribing wit-
nesses.

HENRY RICHARDSON.
Witnesses:

K. F. SMrrm,
H. . Goprrey.
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