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SPECIFICATION forming part of Letters Patent No. 548,848, dated October 29, 1895,

Application filed March 13, 1895,

To all whom it may conceri:

Be it known that I, FRANCIS H. RICHARDS,
acitizen 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 Automatic Weigh-
ing-Machines, of which thefollowing is aspeci-
fication.

This invention relates to weighing - ma-
chines, and has for its object to furnish an
automatic weighing-machine having an im-
proved valve mechanism in which the force
required for effecting the closing movements
of the valve may be applied to the valve in a
peculiarratio of decreasingefficiency for prop-
erly reducing the supply-stream at the re-
quired point in the operation of loading the.
bucket of the machine.

My present invention is also in the nature
of animprovementontheinvention described
and claimed in my prior patent, No. 535,727,
granted March 12, 1895, wherein the valve
nmechanism is illustrated and described as
operated partly from and by the scale-beam
and partly by the force of the supply-stream.
The valve mechanism of the present applica-
tion, however, is differentiated from that of
said patent by and will hereinafter be dGe-
scribed as being actuated principally by
means independent’ of the scale-beam and
partly by the force of the supply-stream, and
the descent of the scale-beam will also be de-
scribed as being, during the poising period,
unhampered by the movements or by the in-
ertia of a heavily-weighted valve and as be-
ing normally both wore rapid and more sen-
sitive inoperation than the ecorresponding
movements of the valve mechanisms of weigh-
ing-machines ordinarily used.

‘A further object of my present improve-
ments is, therefore, to furnish a valve mech-
anism in which the operation thereof will not
retard the descent of the scale-beam at any
point during the poising period, and will there-
by permit a morerapid operation of the weigh-
ing-machine, since the speed of movement of
the scale-beam upon the return of the bucket
is practically a counstant factor in all appa-

‘ratuses of this class which are capable of per-

fect operation automatically, and. the capac-
ity of the machine is substantially dependent

_upon the elapsed time interval between the

Serial No. 641,551, (No model.)

beginning of the opening of thevalveand the
opening of the bucket when the valve is closed
and the stream is shut off.

A further objeet of my invention is to pro-
vide, in connection with the valve mechanism,
a permissively-operative valve-closing actua-
tor carried independently of and movable
relatively to the scale-beam and controlled by
the descent of the beam for effecting the re-
duection and cuat-off of the flow of the stream
without retarding this descending movement,
and also to maultiply the descending move-
ment of the beam during the early stages
thereof by adding to the force exerted upon
the beam by the descent of the bucket the
force exerted by the actuator for closing the
valve, and to thereby cause a relatively-rapid
descending movement of the beam during the
first portion of such movement, and also for
relieving the beam of the added foree of the
actuator during the poising period, and for
subsequently effecting the cut-off of the
stream by said actuator and adding to the ef-
fective bucket-opening force of the loaded
bucket the valve-closing force of said actua-
tor and the impact of said force of the actua-
tor upon the beam in the direction of the de-
scent of the beam. ‘

TFor the purpose of illustrating the particu-
lar nature and mode of operation of my pres-
ent improveinents I have shown the same ap-
plied to a double-bucket weighing-machine,
the principal featuresof which areshown and
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described in prior Letters Patent of the United

States granted to myself aud others, which
well-known features are for convenience here-
in desecribed.

in the drawings accompanying and form-
ing partof this specification, Figurelis afront
elevation of an automatic weighing-machine
embodying my present improvements. Fig.
2 is a side elevation of the same as seen from
the right hand in Fig. 1. TFig. 3 is a plan of
the same. Figs. 4, 5, 6, and 7 are enlarged
detail sectional side elevations of the valve
mechanism and adjacent parts, portions of
the apparatus being removed to more clearly
show the construction, and these views illus-
trate the operation of said valve mechanism
by showing the parts thereof in successive
stages of their movements, Fig. 8 is a dia-
grammatic view illustrating series of success-
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ive corresponding positionsof the valve, the
valve-actuating cam, and the valve-actuator.

Similar characters designate the same parts
in all the figures,

The framework for earrying the operative
parts of the machine nsually and as shown
in the drawings comprises two side frames or
uprights 2 and 4, having vertical extensions
9’ and 4, upon which a supply-chute I is
shown secured by means of bolts 5, passing
through projecting arms 5’ and 5"/, extending
from said chute, and through lateral arms or
brackets 2’ and 4’7 of the side frames.

A double-chambered bucket G is shown
journaled at 12in bearings formed in hangers
16 and 18, snspended by V-shaped bearings
on pivots or knife-edges 15 and 17, respect-

ively, of the principal arms 19 and 21 of a |

scale-beam B.

It will be understood that when reference
is made herein to the movement of the scale-
beam the movement of the bucket-supporting
arms 16 and 18 is meant, this coinciding, of
course, with that of the bucket itself.

The beam B has ¥-shaped bearings at each
end of the usual hollowshaft 50 thereof, only
one of said bearings being shown herein.
Said bearings rest on pivots or knife-edges
suitably supported, as by Dbearings of the
framework. Oneofsaid knife-edgesis shown
at 24 and its bearing at 23. An arm 28 is
also shown herein as extending oppositely to
the arms 19 and 21 and rearwardly from the
sceale-beam shaft 50 and as provided with the
usual pivot or knife-edge 27, on which a
main weight, such as W, (also designated as
the “main counterweight” or “beam-counter-
weight,”) is suspended by a hook 29. 'This
counterweight is preferably made up of a
lower main weight M, which should have a
mass sufficient to balance the unloaded bucket,
and a cylindrical cover 105, fitted to slide up
and down on a suspension-rod 32 and con-
taining suitable load-weights.

The construction and mode of eperation of
this counterpoise-weight are fully set forth
in my prior Letters Patent, No.442,720, granted
December 16,1890, to wnich reference may
be had for a more particular description
thereof. The stop shown herein, however,
for limiting the vertical mevement of the
connterweight is of a simple type, comprising,
preferably,an upper stop-face 114and a lower
stop-collar 112, mounted upona rod 111, which
extends through an opening in a bracket 108.

The bucket G, of the usual double-cham-
bered type and having the discharge-spouts
34 and 36, is shown journaled at 12, as be-
fore stated, and the oscillation of said bucket
is limited by suitable stops on each side there-
of of any of the well-known kinds, the pair
on the right being designated 92 and 93, re-
speectively. The spouts 34 and 36 are alter-
nately closed by a bucket-closer, such as 1,
whichispivotally supported uponsaid bucket,
and is operated by asuitable connection with
the hangers thereof. The closer herein shown

comprises two oppositely-disposed plates ot
closers proper 75and 76, pivoted to the bucket
G, upon each side thereof, at 77 and 78, re-
spectively. To the upper ends of the arms
79 and 80 of the closers the lower ends of
links 81 and 82 are shown as pivoted, and the
opposite ends of these links are also shown
as pivoted to the lower ends of the hangers
16 and 18. The construction and mode of
operation of this form of bucket-closer are
more fully shown and described in detail in
my prior patent, Mo. 442,713, granted Decem-
ber 16, 1890, to which reference may be had.

Tor retaining the bucket in its forward and
backward positions, respectively, I preferably
employ the bucket-latch deseribed in my prior
Letters Patent, No. 447,354, granted March 3,
1891, but in connection with fixed stops npon
the side frames. The detent apparatus is
shown in the drawings as comprising the
bucket latches or levers 42, which are piv-
oted at 43 to the hangers 16 and 18, and the
projecting ends 45 of which engage with fixed
stops 46 upon the side frames. The arms 42
are shown as carrying suitable detent-catches
41, adapted to engage with stops 40, which
are secured to the sides of the bucket in the
usual manner. The rearward ends 45 of the
levers 42 are preferably of segmental form,
being substantially concentric with the
bucket-supporting knife-edges when the
beam is at the poising-point.

In weighing - machires as heretofore con-
strueted it has been customary to control the
shutting off of the supply-stream by means
of at least two valves, usually successively
operated—that is to say, by means of a re-
ducing-valve that gradually cuts down or re-
duces the volume of the flow to a drip-stream
of any predetermined size, and by the subse-
quentaction of a cut-off valve the movement
of which follows either immediately or afler
a predetermined interval the movement of
the reducing-valve and serves to shut off the
stream entirely.

" In my prior patent, No. 535,727, granted
March 12, 1895, I have shown and deseribed
a valve mechanism by means of which I am
enabled to practically combine in one valve
the functions of both the reducing-valve and
the cut-off valve heretofore usually con-
strocted as independent but co-operating ele-
ments of the valve mechanism, and while
this type of valve need not necessarily be
employed substantially such a valve will now
be described, in connection with means for
effecting the operation thereof by an actu-
ator mounted independerntly of the scale-
beam and adapted to apply to the valve dur-
ing the reducing and cut-off movements
thereof successively-varying forces substan-
tially proportionate to the progressively-vary-
ing distance at successive points in the de-
scent of the bucket between the preponder-
ating loads in advance of tho axis of the
valve at successive points in the closing
movement thereof and the balanced or neu-
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tral load upon said valve when the stream is
shut off.

By means of asingle valveoperated in the
manner described the construction and op-
eration of the valve mechanism are not only
simplified, but from the combination of the
redueing and cut-off functions and by reason
of the peculiar manner in which it becomes
necessary to hang the valve a third funection
is obtained, which is not inherent in or ob-
tainable from eitherareducing-valve or a cut-
off valve as ordinarily construected or from
the combined action of the two separate de-

‘vices, and, moreover, the movements of the

valve are effected by means separate from the
scale-beam and organized to give the scale-
beam an impetus and to impart thereto a mul-
tiplied movement at the beginning of the de-
scent thereof and to gradually withdraw the
added beam-poising force from the beam durs
ing the descent of the bucket and to entirely
withdraw this added force at the beginning
of the poising of the beam, so that during the
poising period the bucket will be entirely
relieved from the action of any extraneous
force, which might tend to vitiate the accu-
racy of the weighing operation, said valve-
operating means being also organized to give
the scale-beam an additional impetus upon
the final completion of a load in the bucket
and to thereby aid in the release of the buck-
et-closer and thereby insure the positive open-
ing of the bucket upon the completion of the
load. :

In the drawings my improved valve is des-
ignated by 70 and is shown as pivoted at 73
within arms or brackets 395 and 396, formed
upon the side frames 2 and 4 of the machine,
so that the axis of movement of the valve will
pass through the stream of material issuing
from the chute of the machine and supported
by the valve when this is closed. This valve
70 is also shown as in the nature of a pan for
supporting the material issning from the
chute and is preferably balanced upon its
axialline,so that it will have no material tend-
ency in itself to oscillate in either the one
or the other direction; but I may employ a
valve of a form or type other than illustrated
herein. The actuating-lever for the valve is
shown herein at 500 as a depending arm in-
tegral with or rigidly secured to said valve
and provided with a cam-surface at its under
rear side formed by two cam faces, one of
which 501 constitutes the redueing cam-face
and the other 502 the cut-off cam-face, the
point or face at the intersection of those two
cam-sarfaces or merging of the same into each
otherconstituting the poising-point orpoising-
face 503.

As a means for actuating the valve 70 ale-
ver 504 is shown as pivoted at 505 to the frame
2 and as having at its forward end a friction-
roller 506, adapted to engage the cam-surfaces
501 and 502 of the cam-lever 500 and to oseil-
late said lever and thereby the valve itself.
This lever 504 forms an osecillating aetuator,

and is also shown as weighted at its rear end,
the force of said lever being sufficient to cause
the closing of the valve against the flow of
the outcoming stream from the chute I, and
hence the means for effecting the closing
movements of the valve is shown herein asa
self-active or gravity actuator and which ex-
erts a valve-closing pressure on and trans-
versely of the cam-surface of the cam 500.
The weight 507 upon the lever 504 will pref-
erably be adjustable, so as to provide forany
variation in the working conditions under
which the machine is operated.

For actuating the valve to return the same
to its open position after the bucket-closer
has been released and the load discharged
the scale-beam is shown herein as provided
with an arm 508, set substantially radial to
the axis of the beam, and the valve is shown
as provided with a frietion-roller 509, secured
to the valve adjacent to the rear end thereof
and in such a position that the arm 508 will
lie under the same and engage this roller to
raise said rear end of the valve ard thereby
open the same. The roller 509 is usually and
preferably so disposed relatively to the radial
line connecting the axis of the beam and the
axis of the valve as to work through about
equal ares upon opposite sides of this radial
line, and, as said roller constitutes the means
which serves to trausmit to the scale-beam
the added foree or impetus of the valve-actu-
ator during the descent of the beam prior to
the poising thereof and during the descent
of the beam subsequent tothe poising thereof
and beginning with the commencement of
the cut-off action of ihe valve, it follows that
said roller will bear down upon the scale-beam
with a substantially uniform force, and henee
will not materially increase or decrease, by a
change of leverage, the force applied by such
impetus to the scale-beam, and hence, also,
will not become & poise-vitiating factor in the
operation, as the ratio of the force transmit-
ted to the scale-beam by the valve-actuator
will remain practically nnchanged, regardless
of the amount of foree so transmitted.

In order to check the closing movement of
the valve during the drip peried, the valve 70
is shown herein as provided adjacent to its
rear under side with a stop-arm 510, movable
in the path of a swinging detent 511’, form-
ing part of a suitable holding device 511,
which is shown pivotally mounted upon a pin
512 upon the side frame 2 of the machine.
This holding device is also shown as weighted
at its rear end, so as to preponderate in the
rear of its pivot, a stop 513 being shown as
disposed upon the side frame 2 beneath the
weighted end of this holding devicé, so as to
limit the movement thereof in downward di-
rection in therearof its pivot. This holding
device is also shown as having an arm 5117/
in advance of its pivot and in the path of the

tripping-arm 508 of thescale-beam and adapt-_

od to be engaged by said tripping-arm to
thereby swing the holding device upon its
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pivot and release the detent 511’ at the end
of the poising period.

With the partsinthe position shown in Figs.
2 and 4 it will be evidentthat during theearly
stages of themaking of theload an excessively
large stream will be permitted to flow from
the chute through the valve and into the
bucket and that the greater portion of the
load will be made up in a very short time.
The beam will then begin to descend and will
continue in its descent until it reaches the
poising-line p’ in Fig. 5, when the stop-arm
510 of the valve will be engaged by the detent
5117, and the valve will then be held against
further movement until the end of the pois-
ing period. By the first movement of the
scale-beam—thatis, its reducing movement—
the valve 70 has been oscillated upon its axis
until the front thereof has been thrown for-
ward along the line of the supply-chute and
nearer to the line of the normal angle of re-
pose of the material issuing from the spoutor
chute, which line, in the case-of some mate-
rials, will coincide substantially with the dot-
ted line ¢ ¢, Figs. 4, 5, 6, and 7. As here
shown, this line is assumed to be that of the
normal angle of repose of wheat.

It will be observed by reference to Figs. 5
and 6 that during the peising period, when
the valve is locked in position by the detent
511’, the tripping-arm 508 of the beam will
havealimited range of downward movement
entirely unaffected by the weight of the valve
or the force of the valve-actuator, and that
during this period the only forees acting upon
the beam to cause the descent of the same are
the weight of the partially-loaded bucket, the
momentum thereof, and the impact of the
drip-steam issuing from and over the forward
edge of the valve, and hence during the pois-
ing period, when the valve is locked in posi-
tion, the additional volume of grain to make
up the complete load will be delivered into
the bucket while the beam is entirely unaf-
fected by the action of an extraneous force,
thus insuring the accuracy of the weighing
operation. '

At the end of the poising period, the beam-
arm 508 has reached the limit of that down-
ward range of free movement which is un-
affected by the force of the valve and the
valve-actuator, which range of movement is
shown in Figs. 5 and 6 as the space or arc in-
cluded between the lower side of the friction-
roller 509 and the upper side of the stop 5117,
‘When these parts are in the positions respect-
ively shown in said figures, this beam-arm
strikes the stop-511’/ and, forcing the same
downward, releases the detent 511’ and per-
mits the closure of the valve to cut off the
stream. During this movement of the valve,
caused by the overpoising of the beam, the rear
end of said valve will be carried farther down
and the blade or bottom plate thereof brought
into a horizontal position, the forward end
thereof being at the same time carried farther
toward and beyond the line ¢ ¢ of the angle

546,343

of repose of the material, thus cutting oft the
supply entirely. :

It will be observed that during the descent
of the beam the valve forms a chute for the
supply-stream and that at the end of the move-
ment thereof said valve forms a support for
the mass of material cut off thereby. iIn ad-
dition, however, to reducing and cutting off
the flow of the stream by projecting the front
end of the valve toward and beyond the line
of the angle of repose of the outflowing ma-
terial, an additional means for checking and
stopping said flow is obtained by the oscilla-
tion of the valve upon its axis and the subse-
quent shifting of the positions of the various
particles or masses of material between the
lower edgeof the chute and the blade or bot-
tom plate of the valve,and thereby, of course,
the vertical shifting of the flow-line of the

stream with respect to the line of the normal

angle of repose of the material. The foree of
said shifting movement is not noticeably ex-
erted upon thestream or mass contained with-
inthe walls of the lower portion of the chute,
nor is it appreeiable in the lower stratum or
layer of material lying immediately upon the
bottom of the valve; butin the zone between
the lines a ¢ and b b, Figs. 4, 5, 6, and 7, the
shifting of said particles or masses is most
marked, and the effect of said shifting move-
ment constitutes one important factorin con-
trolling the flow of the supply-stream by this
type of valve and which is auxiliary to the
control of the flow by the forward movement
of the valve. The resultant effect is a con-
stantly-inereasing variable, tending to con-
stantly reduce the preponderation of the
weighted valve inadvance of its axis¢f move-
ment, and thereby tending to bring the valve,
with its load, to a balanced position.

It will be seen that the axis of the valve
movement is shown as a fixed line with re-
spect to the mass of material supported upon
the valve, and that as the valveitself rotates
about said axis that portion of the sustained
stream will have a shifting movement with re-
spect to said axis and with respect, also,to
the mouth of the chute and the blade or bot-
tom plate of the valve. Xach grain or piece
of that portion of the sustained stream will
tend to rotate or oscillate upon an arc of a
circle struck from the axis of the valve, and
the farther the distance of tha particle from
said axis the greater will be the arc of move-
ment of said piece or grain, the particles of
the mass nearest the extreme front and rear
ends of the valve having, of course, the great-
est vertical movement. The shifting parti-
cles to the rear of the valve-axis have a de-
scending movement during the fall of the
scale-beam, and consequently the mass be-
hind said axis is correspondingly loosened up
during the closing movement of the valve,
while those particles of the mass forward of
sald axis rise during the closing of the valve
and tend to bank up upon the forward por-
tion of the valve bottom or pan and between
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it and the lower edge of the supply-chute
the oscillation of the valve under pressure
of the sustained eolumn and of the valve-actu-
ator, tending to force the grains or pieces of
material back into the chute and over and
beyond the axisof the valve movement. The
greater part of the weight of the sustained
column, therefore, shifts to the rear of the
valve and serves to act as an additional force
upon the rear of said valve to aid the actu-
ator in closing the same. A most important
result, however, of the rotary shifting of the
particles of the column sustained between
the valve-bottom and the mouth of the sup-
ply-chute is to force said pieces or grains up-
ward and backward away from the forward
end or mouth of the valve, and thereby cut
off the flow of the stream entirely before the
front end of the valve reachesthe line of the
normal angle of repose of the material issu-
ing from the chute. It will therefore be
evident that the shutting off of the flow is
not a true “cut-off” of the stream in the
sense to which this term has been usually
understood when applied to automatic weigh-
ing-machines, but that each shut-off of the
valve in advance of the actual arrival of the
front edge of the valve at the line of such
angle of repose is due mainly to the lateral
rearward shifting movementof the mass sus-
tained upon the forward portion of the valve.
This non-progressive movement is obviously
due partly to the bodily shifting of the mass
sustained upon the bottom of the valve and
partly to the foreing of such mass backward,
away from said line by the combined upward
movementof the forward portion of the valve
and of the mass thereon and by the down-
ward movement of the stream contained in
and issuing from the chute. The opposition
of these two forces tends to produce a lateral
displacement of the mass at the meeting
point of the forces, and said lateral displace-
ment will of course occur principally in the
direction of theleastresistance. In this case
there is a relatively-great resistance at the
front end of the valve due to the rising thereof
and the banking of the material thereon,
while there is very little resistance at the rear
of the valve, owing to the descent thereof.
Moreover, there is a natural flow or eurrent
from the chate tothe rear of the valve when
said rear portion descends, and hence there
is a further tendency for the granular mate-
rial forward of the valve-axis to shift to the
rear and move with thecurrent of grain flow-
ing onto therearward part of the valve from
the chute.

As will be seen from Figs. 4, 5, and 6, the
force tending to carry the particles sustained
upon the front end of the valve toward the
rear of said valve is a gradually decreasing
one from said front end, where the are of
movement is greatest and the tendency to
compression of the particles correspondingly
ereat. Said force of compression decreases,

owing to the shortening of the successive ares

of movement of suceessive pointsof the valve,
until the axial center of the valve is reached,
when said forece disappears, and from this
point to the extreme rear of the valve, there
is a gradually-increasing force of dispersion
or separation of the particles sustained.

It will be seen from the foregoing that the
resistance opposed to the rearward movement
of the sustained eolumn is also avariable,
which constantly decreases from the frontto
the rear of the valve, and that therefore a path
of movement being thus provided for the
banked-up mass on the front of the valve the
particles of said mass will tend to move toward
the rear of said valve and will follow said path
of gradually-decreasing resistance, and will,
moreover, have their movements accelerated,
by the current setting in toward the rear of
the valve from the chute, wherebyasfastas the
mass accumulates upon the front end of the
valve it will tend to move to the rear, and
thereby attain one of the results intended to
be secured by the construction and organiza-
tion of the valve mechanism described—viz.,
to entirely cut off the flow of the stream before
the front end of the valve meets the line of
the normal angle of repose of the material
issuing from the spout, and therefore in ad-
vance of a cut-off effected my means of a
valve the path of movewent of which is in a
line substantially parallel with its ultimate
cut-off position.

Form Figs. 5 and 7 it will be evident that
the upward and rearward shiftings of the
mass upon the forward end of the valve are
greatest from the poising position of the beam
and valve mechanism to the overpoise posi-
tion, as during said period the position of
the bottom of the valve with respect toa hori-
zontal line quickly changes until the angle
of inclination reaches zero. As during this
period the position of the front end of the
valve rapidly changes and approaches the
line of the angle of repose, a correspondingly-
inereasing force is applied to sustain the for-
ward half or portion of the column of mate-
rial and carry it toward therear of the valve,
thereby assuring a correspondingly early and
rapid final cut-off movement of the valve.

From the foregoing description of the pecu-
liar variations of the several forces and resist-
ances during the operation of the valve it will
beclear that the aggregate force required to
be exerted on the valve for actuating the same
with the required ratio of power during its
closing stroke and to actuate the beam and
valve conjointly for reducing the supply-
stream during said stroke cannot be obtained
from a weighted arm having its center of
gravity moving in any one given are, for the
reason that no such organization will coinecide
with that ratio of variation which is necessary
for effecting these operations. It is there-
fore one of the chief objects of my present in-
vention to furnish a valve mechanism having
means—to wit, a valve and beam actuating
cam—whereby the required ratio of variation
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may be obtained in the force applied tothese
members for operating the same.

As has been before stated, the vaive 70 is
normally substantially balanced upon its axis
73 so as to have no material movement, due
to the preponderation of the valve, either in
advance of orinthe rearof such axis. It will
be evident, therefore, that the movements of
the valve will be controlled by the valve-cam
and the valve-actuator when the operation of
such actuator for the purpose of closing the
valve is permitted by the scale-beam.

It will be obvious that by the engagement
of the beam-arm or actnator-releasing arm
508 against the under side of -the friction
roller or stop 509 adjacent to the rear end of
the valve the valve will be positively held
open so long as the counterpoise-weight W is
effected to hold down the rear end of the
beam-arm 28.

When a sufficient load has been delivered
into the bucket to cause the beam to begin to
descend from the position shown in Fig. 4, it
will be apparent that the counterpoise W will
no longer be effective to maintain the actu-
ator-releasing arm 508 as a relatively-fixed
abutment, preventing the closing of the valve,
and that as the beam begins to descend the
actuator-releasing arm will permit the valve-
actuator to become cffective, when said actu-
ator will cause its friction-roller 506 to begin
to ride up the reducing eam-face 501 of the
valve-cam 500, and will thereby effect the pro-
jection of the forward end of the bottom plate
of the valve forward and nearer to the lineof
the normal angle of repose of the outflowing
material issuing from the chute. It will be
observed that this reducing cam-face has the
forward end thereof defined by a curve of a
smaller radius than that of the arc or line de-
fining the rearward or major portion of this
cam-face, so that as the loaded bucket begins
to descend relatively the greatest force will
first be applied by the valve-actuator as a
means for produeing a closing or reducing
movement of the valve to the position shown
in Fig. 5 and with a gradually-decreasing ve-
locity. The successive subsequent exertions
of this forece upon the valve will be success-
ively reduced, owing to the peculiar ratio of
decreasing efficiency of the cam-surface.

By reference to Fig. 8 it will be noticed that
when the actuating-roll 506 is in the position
shown at £ and the valve-cam and the valve
are in the positions designated, respectively,
by s and r the point of engagementof theact-
uating-roll 506 with the reducing cam-face 501
of the cam will be at the greatest possible dis-
tance from the axis of movement 73 of the
valve, and hence as the force exerted by the
valve-actuator is through an are having the
pivot 505 as a center the first movement of
the actuator for closing the vaive will beex-
erted with the greatest possible effect—that
is, with the maximum leverage. It will also
be evident that as the movements of the act-
uator, the cam, and the valve are continned
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throughout the respective successive positions
thereof between the beginning and the end of
the closing movementa gradually-decreasing
force will be applied to the valve for closing
thesamethrough the cam pivoted tothisvalve.
Therefore the force exerted upon the redue-
ing-face of the cam (this face having been
constructed of a graduated curvature sait-
able therefor) will be a gradually and con-
tinuously decreasing variable, and the mini-
mum limit of this foree will ocear and this
minimum force will be exerted at the mo-
ment preceding that in which the valve is
locked by the detent 511’ in the drip position
shown in Fig. 5. At this moment the actu-
ating-roll, the cam, and the valve are in the
positions illustrated, respectively, at £, st, and
r%, and the leverage exerted upon the valve
by the eam swinging about the axis of the
valve movement will be exerted at the mo-
ment prior to the locking of the parts, as de-
scribed, through a distance approximately as
much less than the maximum length of lev-
erage as the distance corresponding to the
arc through which the actuating-roll has
traveled during the poising period.

As the actuator is preferably so organized
and disposed relatively tothe valve-cam that
the several points in the actuator or-actuat-
ing-lever will travel through about equal
ares upon each side of a horizontal line drawn
through the axis of movement of said actu-
ating-lever in moving from one extreme po-
sition of said lever to the opposite extreme
position thereof, it will be apparent that a
substantially-constant force will be applied
to the cam-surfaces by the actuating-rolil for
the purpose of operating the cam-valve. As
this force is thus maintained substantially
constant, it will be evident thatsubstantially
the only variable factors will be the inclina-
tion of the cam-face at any point thereof and
the length of the lever having the valve-axis
as its pivotal point—that is to say, the effect-
ive length of the valve-cam lever—and that
therefore the cam-surface will have a vari-
able efficiency progressively decreasing ian a
peculiar variable ratio during the reducing
movement.

As the valve turns upon its axis in closing,
it will be evident that,as before described, the
preponderation thereof in advance of its axis
will gradually decrease, and this decrease
will take place with and vary dirvectly as the
variation of the. effective leverage of the
valve-cam or valve-cam lever. Tlence at the
corresponding sueccessive points designated,
respectively, by ¢, ¢/, ¢ &, &, &, and {, and s,
s, 8% 8% s &% and s° the successive reduc-
tions in the power applied due to the success-
ive reductions in the effective length of the
valve-cam lever will have their complements
in the successive reductions in the prepon-
deration of the loaded valve in advance of
its axis at the corresponding successive points
in the valve movement designated, respect-
ively, by », v/, #% 75, r4, 4% and #% This will
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be evident by reference to Fig. 8 when taken
in connection with Figs. 4, 5, 6, and 7, for, as
the valve oscillates in closing the particles of
the mass sustained upon the bottom plate
thereof will shift, as hereinbefore deseribed,
and move toward the rear end of the valve,
while at the same time the current will set in
toward therear end of the valve from thesup-
ply-chute and will tend to bring the weight of
the sustained mass which is in the rear of the
valve-axis nearer to that in advance of said
axis and the momentum of the outflowing
material and the constantly-increasing force
of the same will also constantly ard progress-
ively tend to establish a condition of equi-
librium.

As the preponderation of the valve in ad-
vance of its axis is gradually and progress-
ively reduced and as the weighted valve ap-
proximates more nearly to a state of equilib-
rium, it willbeobvious that the powerrequired
to oscillatesaid valve to close the same will also
decrease and in substantially equal ratio, so
that as the actuating-roll, the valve-cam, and
the valve approach the limit of the reducing
movementthereof in closing the valve theaux-
iliary force applied to the scale-beam by the
actuator through the action of the friction-
roller 509 upon the actuator-releasing arm
508 will be gradually removed. Moreover,
the cam-surface of the valve-cam isso formed
that not only is it a progressively-decreasing
leverage exerted upon the valve, but this cam-
surface also has a peculiar ratio of decreasing
efficiency in substantial correspondence with
the peculiar ratio of preponderation in ad-
vance of its axes, which is exhibited by the
valve during its closing movement. In this
connection the term “reducing movement,”
it should be stated, refers to the movement of
the parts during the period beginning with
thecommencement of the descent of the scale-
beam and ending with the locking of the
valve in the drip position shown in Fig. 5.
At the end of the reducing movement the
valve is loeked in the drip position by the en-
gagement of the stop 510 with the detent 511,
and the subsequent descent of the scale-beam
will be entirely independent of the auxiliary
foree of the valve-actuator, and as at the mo-
ment of locking of the valve in this drip po-
sition the beam isin the poising position and
is just beginning to descend below the pois-
ing-line p’ it will be apparent that the beam
will be entirely relieved from the aetion of
any extraneous poise-vitiating force.

In the descent of the beam from the posi-
tion shown in Fig. 5 to that illustrated in Fig,
6, which I term the “neuntral” movement of
the scale-beam, the friction-roller 509 will
maintain a fixed position relatively to the
chute and the frame of the machine and the
actuator-releasing arm or tripping-arm 508
will moveindependently of said friction-roller
until it comes in contacet with the arm 511”7 of
the valve-holding device 511, when the detent
511* will be released and the valve permitted

to swing shat. At this time the seale-beam
has reached its overpoise position and the
actuating-roll 506, acting against the cut-off
face 502 of the valve-cam, quickly causes the
projection of the forward end of the valve be-
yond the line of the normal angle of repose
of the material flowing from the chute and
the supply is cut off. In this closing move-
ment of the valve the force exerted by the
actuator throws the stop or friction-roller 509
sharply against the auxiliary beam-arm 508
and gives the scale-beam an added impetus
to accelerate the descent thereof, thereby
forming a positive meaus for causing the re-
lease of the bucket-latch 42 by bringing the
arm 45 thereof suddenly against the fixed
stop 46.

Referring again to Fig. 8, it will be noticed
that at the end of the reducing movement the
actuating-roll is shown as having passed com-
pletely off of the reducing-face of the cam and
as lying just in the rear of the poising-point
508,0r point of intersection of thereducingand
cut-off faces of said eam, so that the actuating-
roll will engage the cam at the forward end of
the said cut-off face. This cut-off face lies at
such an angle relatively to theactuating-roll
506 and the valve-axis that it offers, practi-
cally, no resistance to the actuator when the
valveis released from the detent 511/, as the
cut-off face at the beginning of the cut-off
movement (shown in Fig. 6) liesat but a slight
angle tothe line connecting the valve-axis and
the point of application of force, and hence
does not present itself as a substantially-fixed
abutment in the line in which the force is ap-
plied and intermediate of said valve-axis and
the actuating-roll,as would be the case if the
cut-off face were in direction a continuation of
thereducing-face. Hencethecut-off-cam face
has an increased efficiency over the reducing-
cam face,and in consequence a very great in-
crease of efficiency in the operation of the
actuator is obtained at the moment of begin-
ning of the cut-off action,so that the force of
the actuator will be exerted to the best possi-
ble advantage and in a direction such as will
prevent the retardation of this final.or cut-off
valve movement.

From the foregoing it will be clear that the
present improvements comprise in part and
in combiuation with a supply-chute and with
a seale-beam a valve for controlling the sup-
ply-stream from the chute, a valve-cam op-

70

75

8o

85

990

g5

100

10§

I10

TI§

120

erative in unison with the valve for effecting -

the closure of the valve and having a stream-
reducing cam-face of decreasing efficiency,
and a valve-actuator in position and adapted
for exerting a continued valve-closing thrust
or pressure on the cam-facein a direction for
closing the valve. In the preferred form
thereof, hereinbefore described, this cam-face
is of progressively-decreasing efficiency, and
also comprises a reducing-cam face of decreas-
ing efficiency, combined with a cut-off face of
relatively-greater efficiency. It will also be
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and in combination with the chute the scale-
beam and the valve, a valve-cam operative in
unisen with the valve for effecting the closure
of the valve and furnished with a cam-face
positioned and adapted to permit the exertion
of a decreasing leverage upon the valve dur-

“ing the closing movement thereof,and a valve-
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actuatorin position and adapted for exertinga
continued valve-closing thrust or pressure on
the cam-face in a direction for closing the
valve. Moreover, it will be apparent that my
invention comprises in part and in combina-
tion with the chute and with the scale-beam a
valve under said chute and adapted to form
alternately a chuteand a support for the sup-
ply-stream and having its axis of movement
passing through that portion of the supply-
stream which is sustained by the valve, and
also having an arc of movement at each side
of its axis center, a cam carried by the valve,
and a valve-actuator pivoted independently
cf the scale-beam and releasable thereby and
in operative connection with the valve-cam,
and adapted upon its release by the scale-
beam to exert a continued pressure upon the
valve to effect the closing movement thereof.
The return of the valve to its open position
upon the discharge of the load in the bucket
is shown herein as effected by the auxiliary
beam-arm 508 engaging the under side of the
friction-roller 509,and thereby oscillating the
valve to open the same; but it is obvious that
any other suitable connecting devices which
will be operable to open the valve upon the
discharge of the load may be employed.

By means of a valve-cam having its valve-
face organized in substantially the manner
described relatively to the actuating means
therefor the force applied for effecting the
closing movement of the valve will be modi-
fied at successive points in such movement
substantially in accordance with the modifi-
cationsin the valve-load which is to be moved,
and by means of a self-active or gravity act-
nator—such, for instance, as that hereinbe-
fore described—the scale-beam is entirely re-
lieved of any active or positive valve-closing
function. By means, also, of the peculiar de-
scribed construction of the valve and the pe-
culiar organization of the same with the spout
or chute and with the valve-operating means,
and by means, also, of the valve-actuating
Gevices carried independently of the scale-
beam and organized to exert upon the valve
before closing the same a force directly pro-
portionate to the load carried upon tbe valve
at successive points in its closing movement,
and the amount of which load is constantly
and progressively varied during the closing
of the valve by the shifting of the particles
of the sustained mass and by the current to
the rear of the valve from the chute, I am
enabled to furnish a weighing-machine of this
class with a relatively-large valve adapted to
permit the flow of a relatively-large supply-
stream and controllable with a relatively-
small amount of power exerted by a permis-

sively-operative actuator, which is releasable
by the scale-beam, and I am also enabled to
control with a relatively-small and progress-
ively-graduated amount of power a single rel-
atively-large valve performing the functions
of both reducing the stream and shutting it
off entirely. Moreover, by this construetion
and organization it is not necessary that the
grains or pieces of material being weighed
should be absolutely or even relatively uni-
form in size, as there is no delicate mechan-
ism to be clogged, and lumpy and irregular
materials of different kinds—such asthesmall
sizes of anthracite coal, meal, feed, &c., the
particles or pieces of which are normally of
relatively-small size, but which frequently
contain pieces or masses of relatively-large
size—may be weighed with facility aud pre-
cision and in relatively-small quantities and
with a speed of operation very much greater
than that of & machine embodying a valve of
the class specified and having its actuating
means mounted dirvectly upon the scale-beam,
all of which I have practically ascertained
by experiments with a full-sized working ma-
chine which I have completed and put in op-
eration and made accerding to my present in-
vention.

Having thus described my invention, I
claim—

1. In an automatic weighing-machine, the
combination with a supply-chute and with a
scale-beam; of a valve for controlling the
supply-stream from said chufe; a cam opera-
tive in unison with the valve, for effecting
the elosure of said valve, and having a stream-
reducing cam-face of decreasing efficiency;
and a valve-actuator carried independently
of the scale-beam, and in position and adapted
forexertinga continued pressure on said cam-
face, in a direction for closing the valve.

2. In an antomatic weighing-machine, the
combination with a supply-chute; of a valve
for controlling the supply-stream from said
chute; a valve-closing cam operative in uni-

son with the valve,and having a cam-face of

decreasing efficiency combined with a cut-off
cam-face of relatively-greater efficiency; and
a valve-clesing actuator in position and
adapted for exerting acontinued valve-closing
pressure on, and transversely -of, said cam-
faces to thereby close the valve.

3. In an automatic weighing-machine, the
combination with a supply-chute and with a
scale-beam; of the valve for controlling the
supply-stream from said chute; a cam opera-
tive in unison with the valve for effecting the
closure of said valve, and having a reducing-
cam-face of decreasing efficiency, combined
with a cut-off eam-face of relatively-greater
efficiency; and a valve-actuator carried inde-
pendently of the scale-beam, and in position
and adapted forexerting a continued pressure
on the reducing and cut-off faces of said cam,
in a direction for closing the valve.

4, In an automatic weighing-machine, the
combination with a supply-chute; of a valve
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for controlling the supply-siream from sgaid
chute; a valve-closing cam having the cam-
surface thereof in position and adapted for
permitting the exertion of a decreasing lever-
age upon the valve by the cam during the
closing movement of the valve; and a valve-
closing actuator in position and adapted for
exerting a valve-closing pressure on, and
transversely of, said cam-surface to thereby
close the valve.

5. In an automatic weighing-machine, the
combination with a supply-chute and with a
scale -beam; of a valve for confrolling the
supply-stream from said chule; a cam opera-
tive in unison with the valve, for effecting the
closure of said valve, and having a cam sur-
face in position and adapted to permit the
exertion of a progressively-decreasing lever-
age upon the valve by the cam, during the
closing movement of the valve; and a valve-
actuator carried independently of the scale-
beam, and in position and adapted for exert-
ing a continued pressure on said cam surface,
in a direction for closing the valve.

6. In an automatic weighing-machine, the
combination with a supply-chute; of a valve
for controlling the supply-stream from said
chute; and a self-active valve-closing actu-
ator independent of the valve,and in position
and adapted for exerting a continued valve-
closing pressure on the valve to thereby close
the same.

7. In an automatic weighing-machine, the
combination with a supply-chute; of a valve
for controlling the supply-stream from said
chute; a valve-closing cam having the cam-
surface thereof in position and adapted for
coacting with a self-active valve-cloging actu-
ator; and a self-active valve-closing actuator
in position and adapted for exerting a con-
tinued pressure onsaid cam-surface to thereby
close the valve.

8. In an automatic weighing-machine, the
combination with a supply-chute and with a
scale-beam; of a valve for controlling the sup-
ply-stream from said chute; a cam operative
in unison with the valve, for effecting the
closure of said valve,and having a stream-re-
ducing cam-face of progressively-decreasing
efficiency; and a self-active valve-actuatorin
position and adapted for exerting a continued
pressure on said eam-face, in a direction for
closing the valve. ’

9. In an automatic weighing-machine, the
combination with a supply-chute and with a
scale-beam; of avalve forcontrolling thesup-
ply-stream from said chute; a cam operative
in unison with the valve for effecting the clos-
ure of said valve,and having a stream-redue-
ing cam-face of progressively-decreasing effi-
ciency; and a self-active valve-actuator in po-
sition and adapted for exerting a eontinued
valve-closing thrust on said cam-face in a di-
rection for closing the valve.

10. In an automatic weighing-machine, the
combination with a supply-chute, and with a
scale-beam; of a valve under said supply-

chute, and having its axis of movement pass-
ing through that portion of the mass which is
sustained by the valve; a cam, operative in
unison with the valve, for effecting the clos-
ure of the valve,and having a cam surface in
position and adapted to permit the exertion
of a decreasing leverage upon the valve, by
the cam, during the closing movement of the
valve; and a valve-actuator, in position and
adapted for exerting a continued pressure on
said cam surfaece, in a direction for closing
the valve; whereby, upon the descent of the
scale-beam, opposite non-progressive shifting
movements are imparted to the sustained
mass, at opposite sides of the valve-axis, and

the reduction of the volume of the stream is.

eorrespondingly accelerated, and the prepon-
deration of the valve, in advance of its axis,
is progressively decreased,during the closing
movement; and the final cut-off of the flow
is effected prior to the actual closure of the
valve, substantially as and for the purposes
set forth.

11. In an automatic weighing-machine, the
combination with a supply-chute and with a
scale-beam; of a valve under said supply-
chute, and having its axisof movement pass-
ing through that portion of the mass which is
sustained by the valve; a cam operative in
unison with the valve, for effecting the clos-
ure of the valve, and having reducing and
cut-off faces in position and adapted to per-
mit the exertion of a progressively-decreas-
ing leverage upon the valve, by the cam,dur-
ing the closing movement of the valve; and a
valve-actuator, in position and adapted for
exerting a continned pressure upon said re-
ducing and cut-off cam-faces, in_a direction
for closing the valve; whereby, upon the de-
scent of the seale-beam, opposite non-progress-
ive shifting movements are imparted to the
sustained mass,at opposite sides of the valve-
axis, and the reduction of the volume of the
stream is correspondingly accelerated, and
the preponderation of the valve, in advance
of its axis, is progressively decreased during
the closing movement; and the final cut-off
is effected, prior to the actual closure of the
valve, substantially as and for the purposes
set forth. S

12. In an automatic weighing-machine, the
combination with a supply-chute and with a
scale-beam; of a valve under said supply-
chute, and having its axis of movement pass-
ing through that portion of the mass which
is sustained by the valve; a cam operative in
unison with the valve, for effecting the clos-
ure of the valve, and having a cam surface
in position and adapted to permit the exer-
tion of a decreasing leverage upon the valve,
by the cam, during the closing movement of
the valve; and a valve-actuator carried inde-
pendently of the scale-beam, and in position
and adapted for exerting a continued press-
ure on said cam face, in a direction for clos-
ing the valve; whereby, upon the deseent of
the scale-beam, opposite non - progressive
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shifting movements are imparted to the sus-
tained mass, at opposite sides of the valve-
axis, and the reduction of the volume of the
stream is correspendingly accelerated, and
the preponderation of the valve, in advance
of its axis, is progressively decreased during
the closing movement, and the final cut-off of
the flow is effected prior to the actual closure
of the valve, substantially as and for the pur-
pose set forth.

13. In an automatic weighing-machine, the
combination with a supply-chute and with a
scale-beam; of a valve under said supply-
chute, and having its axis of movement pass-
ing through that portion of the mass which
is sustained by the valve; acam operative in
unison with the valve, for effecting the clos-
ure of the valve, and having a cam surface
in position and adapted to permit the exer-
tion of a progressively-decreasing leverage
upon the valve by the cam, during the closing
movement of the valve; and an oscillating
valve-actuator, carried independently of the
scale-beam, and in position and adapted for
exerting a continued pressure on said cam
surface, in a direction for closing the valve:
whereby, upon the descent of the scale-beam,
opposite non-progressive, shifting movements
are imparted to the sustained mass, at oppo-
site sides of the valve-axis,and the reduction
of the volume of the stream is correspond-
ingly accelerated, and the preponderation of
the valve, in advance of its axis, is progress-
ively decreased during the closing movement;
and the final eut-off of the flow is effected
prior to the actual closure of the valve, sub-
stantially as and for the purpose set forth.

14. In an automatic weighing-machine, the
combination with a supply-chuteand with a
scale-beam; of a valve under said supply-
chute, and having its axis ¢f movement pass-
ing through that portion of the mass which is
sustained by the valve; a cam operative in
unison with valve, for effecting the closure

of the valve, and having reducing and cut-

off faces in position and adapted to permit
the exertion of a progressively-decreasing
leverage upon the valve, by the cam, during
the closing movement of the valve; and an
oscillating valve-actuator, carried independ-
ently of the scale-beam, and in position and

" adapted for exerting a continued pressure on
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said cam-faces in a direction for closing the
valve: whereby, upon the descent of the
scale-beam, opposite non-progressive shifting
movements are imparted to the sustained
mass at opposite sides of the valve-axis, and
the reduction of the volume of the stream is
correspondingly accelerated, and the prepon-
deration of the valve, in advance of its axis is
progressively decreased during the closing
movement; and the final cut-off of the flow
is effected prior to the actual closure of the
valve, substantially as and for the purpose
set forth.

15. In an antomatic weighing-machine, the
combination with a supply-chute, and with a

548,843

scale-beam having an auxiliary or actuator-
releasing arm; of a valve under said supply-
chute, and having its axis of movement pass-
ing through that portion of the mass which
is sustained by the valve, and also having a
stop in the rear of its axis in position and
adapted to be supported by said auxiliary-
beam-arm while the scale-beam is counter-
poised; a cam operative in unison with the
valve, for effecting the closure of the valve,
and having a cam surface in position and
adapted to permit the exertion of a progress-
ively-decreasing leverage upon the valve by
the cam, during the closing movement of the
valve; and a permissively - operable valve-
actuator carried independently of but opera-
tive upon the descent of the seale-beam, and
in position and adapted for exerting a con-
tinued pressure on said cam surface, in a di-
rection for elosing the valve, when said actu-
ator is released: whereby opposite non-pro-
gressive shifting movements are imparted
to the sustained mass at opposite sides of the
valve-axis, and the reduection of the volume
of the stream is correspondingly accelerated,
and the preponderation of the valve in ad-
vance of its axis is progressively decreased,
during the closing movement; and the cut-off
of the flow is effected prior to the actusl
closure of the valve substantially as and for
purposes set forth.

16. In an automatic weighing-machine,the
combination with a supply-chute, and with a
scale-beam having an auvxiliary arm for en-
gaging the valve-supporting stop and for
tripping the valve-holding device at the end
of the drip-period; of a valve under said sup-
ply-chute, and having its axzis of movement
passing through that portion of the mass
which is sustained by the wvalve, and also
having a valve-supporting stop and a valve-
locking stop both located in the rear of its
axis; a eam operative in unison with the
valve for effecting the closure of the valve,
and having reducing and cut-off cam-faces
in position and adapted to permit the exer-
tion of a progressively-deereasing leverage
upon the valve by the cam during the closing
movement of the valve; a valve-holding de-
vice for engaging the valve-locking stop at
the beginning of the drip-period, and releas-
able by the auxiliary beam-arm at the end of
the drip-period; and an oscillating valve-actu-
ator carried independently of the scale-beam,
and in position and adapted for exerting a
continuned pressure on said cam-faces in a
direction for closing the valve, and adapted
also upon the release of the valve-supporting
stop by the descent of the scale-beam to im-
part first a reducing movement and subse-
quently and upon the unlocking of the valve
at the end of the drip-period a cut-off move-
ment to the valve; whereby, upon the de-
scent of the scale-bean, opposite non-pro-
gressive shifting movements are imparted to
the sustained mass at oppoesite sides of the
valve-axis, and the reduction of the volume
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of the stream is correspondingly accelerated, | the scale-beam during the reducing and cut-
and the preponderation of the valve in ad- | off movements of the valve, substantially as
vance of its axis is progressively decreased | and for the purposes set forth.

during the closing movement, and the final FRANCIS H. RICHARDS.
cut-off of the flow is effected prior to the Witnesses:

actual closure of the valve; and whereby also FrED. J. DOLE,

the foree of the actuator aids the deseent of F. N, CHASE.




