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UNITED STATES PATENT OFFICE.

FRANCIS 11, RICHARDS, O HARTFORD, CONNECTICUT.

WEIGHING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 572,068, dated N ovember 24, 18986.

- Application filed July 10, 1896. Serial No. 598,652,

To all whom tt may concermn:

Be it known that I, FRANCIS II. RICHARDS,
a citizen of the United States,residing at Hart-
ford, in the county of Ilartford and State of
Connecticut, have invented certain new and
useful Improvementsin Weighing-Machines,
of which the following is a specification.

This invention 1‘61&‘[68 to weighing - ma-
chines, an object of theinvention bemn to pro-
vide 1mproved load-supply mechanism com-
prehending a meter for supplying a charge
of material to the bucket, such charge com-
posing the major part of a load to be made
up therein; valve mechanism for controlling
the infilux and the efflux of material, respec-
tively, to and from said meter, and means for
furnishing a drip-stream to the bucket for
completing the partial load therein, by vir-
tue of which organization accurate Dbucket-
loads may be obtained In a minimum space
of time and the capacity of the machine also
materially increased.

In the drawingsaccompanying and forming
part of this specification, Figure 1 1s a front
elevation of a weighing-machine embodying
my present improvements in the preferred
form thereof, portions being broken away to
illustrate more clearly certain features of the
invention, and shows the position occupied
by the respective parts at the commencement
of operation. Iigs. 2, 5, and 4 are end ele-

‘ations as seen fre om the leit in Fig. 1, show-
ing the positions successively oeeupled by
the working parts at the commencement of
operation, at the commencement of the pois-
ing period, and during the load-supply pe-
uod Fig. d1sanend slevation as seen from
the right in Fig. 1, the parts being in posi-
tions (301‘1051)(}]1(1111 respectively, with Figs.
I and 2.

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

The framework for supporting the opera-
tive parts of the machine may be of any suit-
able character, and 1t is herein illustrated
comprising the end frames 2 and 4, mounted
upon the chambered base 3. A meter M, to
be hereinafter more particularly described,
is furnished with the lateral brackets 5§ and
suitably attached to the end frames 2 and

4. A supply chute or hopper is shown at I
“In the form of a tubular conduit, 1ts mouth |

Dbeing

(No _mndelJ

[ -—

located over the receiving-orifice of
the meter M. A pair of risers are shown at
6 and 6', fixed, respectively, to the brackets
5 and & and to the supply-hopper IT at Oppo-
site ends thereof, said members constituting
a convenient SU‘)pOIL for the hopper.

The bucket or load-carrying receptacle of
the machine 1s designated by G, and for sup-
porting the same the counterweighted scale-
beam I3 may be employed. The scale-beam
3 consists of a pair of arms 7 and 7', joined
by the combined connecting-shaft and coun-
terweight W. 'The beam-arms will be fur-
nished with suitable supports for the bucket
and will be also fulerumed to the base 3 in
the usual manner. -

IFor regulating the outflow of material from
the bucket a pair of closers are illustrated
El-‘?d are designated, respectively, by L. and
L,
closer and the other an auxiliary or supple-
mental closer. The main closer L is in the
form of an approximately flat closer-plate 10,
the area of which 1s b]iﬁhﬂV larger than that
of the discharge-opening of 1316 bucket and
is preferably formed integral with the coun-
terweighted end plates 3 and 8’

The counterw eighted plates 8" are plvoted
to the opposite euds of the bucket and adja-

cent to the discharge-outlet thereof, and their

office is to return the closer to its 1101*111&1 or
shut position on the complete discharge of a
bucket-load. The supplemental closer L./ is
1n the form of a concave or cup-shaped valve
pivoted at 9 adjacent to the lower end of the
front wall of the bucket, it being adapted,
when 1n its normal position, to shut under
the discharge end or lip 107 of the main closer
L, as Indicated in Figs. 2 and 3, so that it
will not be necessary for said main closer to
fit so tightly against the lower edge of the
bucket, which is an importantconsideration,
and more especially when the machine is
weighing substances of a lumpy natuare.

Should any particles of material from the
bucket work through the space that inter-
venes between the closer-plate 10 and the
lower edge of the bucket they will be caught
by the bupplemelmﬂ closer I/, and on the
opening of the latter with the main closerL
will be discharged into ‘rhe chamber of the
base 8.

the first-mentioned constituting a main
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The closer L is provided at its opposite ends
with the relatively high vertical guard-walls
107, preferably formed integral therewith, and
which constitute a means for preventing lat-

cral flow or escape of the material during the

making up of a bucket-load.

IFor qu%tmmnﬂ the bucket-closer L and for
also locking it momn%t opening
during the H]&lxi]fl“ up of a bucket-load the
followmn described means may be employed:
A rocker is shown at 13, pivoted near the up-
per rear side of the buckef, it constituting
one member of an inverted tog
member being the connecting-rod 12, pivoted,
respectively, to said roeker and the main
closer L 1n such a manner that swhen the lat-
ter is in its normal position the three toggle-
pivots will be approximately 1n line, so that
therocker13,and hence the connected bucket-
closer L, may be held against oscillation by a
minimum pressure on the rocker 13. A
weighted bucket-lateh i1s shown at 14, sup-
ported by the bucket G for oscillation and
adapted toswing upward toengage the rocker-
arm 13", On the depression of the latch 14
the rocker 13, and hence the connected closer
L, will be fr‘eed of all restraint, so that the lat-
ter may be instantly forced open to discharge
the bucket contents.

IFor maintaining the supplemental closer
I.' in its normal pO‘ﬂthH the guard-wall 10/,
which is segmental, is furnished with a 100]&—
ing notch or recess 15, 1n which may be scated
the projecting rock-arm 16 -of the supple-
mental closer I when the parts are in the
closed position, said rock-arm bearing or rest-
ing against the lower face of said noteh, as
mdicated in Figs. 2 and 3, whereby it is posi-
tively held against opening. Onthe opening
movement of the main c¢loser I, the oblique
face of the.locking-notech 15 will impinge
against the rock-arm 16 and acting in the na-
ture of a cam will oscillate said arm and swing
outward. The
rock-arm 16 on the conclusion of this action
willbe contiguous to the curved face 17 of the
cguard-wall 10" and will be thereby positively
bloekul against return movement so long as
this 1*elamou continues. It will be evident

so that on the return of the closer I. this opera-

6o

tion will be reversed.

Ior1ncreasing the mpaut} of the machinc
ameter ormeasuring device may be employed,
the preferred form of whiel is shown at M as
a hopper orreceptacle located below the sup-
ply hopper or chute 11 and adapted to receive
astreamof material therefrom. The capacity
of the meter M will be preferably slightly
less than that of the bucket G, so that the
contents of the former, when dumped bodily
or in bulk into the bucket G, will constitute
tlie majorpartof aload to be made up therein,
independent means being furnished for sup-

plying a drip-stream to complete the bucket-

load.
Suitable influx and efflux valvées will be em-
ployed for governing or regulating the supply

movement

ole, the other

the two-part shaft 22 and 23,

and discharge, respectively, of the meter M,
the movements of these valves alternating,
as will hereinafter appear, so that while the
bucket is discharging a load and the efflux-
valve is closed the infiux-valve will be open,
so that a stream of material may flow mto
the meter M and the charge measured out in
the same to form the major part of a succeed-
ing buecket-load, which will be discharged into
said bucket when it has reached its normal
position.

The influx-valve is designated by 15 and is
of the ‘‘oscillating-pan”™ type 1t bemﬂ' SUP-
ported by a two-part shalt consisting of the
members 19 and 20, which have bearings in
the outer ends for receiving suitable jour-
nals carried by the risers 6 and 6'. The valve
13 has a cut-off movement below the mouth
of the supply chute or hopper ll, as 1llus-
trated in Kig. 2.

The efflux-valve is designated by 21 and 1s

‘substantially similar in construction and

mode of operation to the valve 18, 1t having
a cut~off movement below the discharge-ori-
fice of the meter M “md being suppoxrted by
>, furnished with
suitable bearings for receiving journals car-
rted by the framing of the machine. 'T'he
movement of one of the pair of valves will be
controlled hy the other, as will hereinafter
appear.

Ifor closing the valve 21 mechanism sub-
stantially similar in construction and mode
of operation to that disclosed in Letters Pat-

ent No. 948,845, granted to me October 20,

1895, 1is herein illustrated and will he now e
scribed. A cam is shown at 24 depending
from the shaft-section 25 of the valve 21, and
hence oscillatory with said valve. Hald cam
is shown having two cam-faces 24" and 24",
the last-mentioned of which 1s of & shape to
permit the exertion of a relatively great
amount of leverage thercon for effecting an
instant closure of the valve 21. A\ counter-
weighted lever is shown at 25, having its rear
or short arm provided with an antifriction-
roll adapted to successively travel along the
connceted cam-faces 24" and 24" for clor:mn
the valve, this action being caused by the de-
scent of the counterweighted arm of said le-
ver, as is obvious. The lever 25 normally
tends to close the valve, but such tendency
will be prelferably checked or arrested d uring
the making up of a bucket-load, and for this
purpose the scale-beam I3 will be preferably
utilized.

A relatively long rod 1s shown at 20, con-
nected to the valve 21 at a point to Lhe rear
of its axis of movement, said rod being shown
pivoted to the rock _arm 26" on the valve-shaft
section 22 and being also in a position to re-
ceive a thrust from the seale-beam B, which
Is transmitted to the valve 21 for 1:'01'(31]‘1g the

same opel.

On the receipt by the bucket G of the meas-
ured charge of material from the meter M 1it,
with the poising side of the scale-beam b3 or
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that part of the latter to the left of 1ts ful-
crum, Kig. 2, will descend, and said beam
falling from under the connecting-rod 26 will
thereby permit the closure of the valve 21 by
the counterweighted lever 25 in the manner
previously described. As the beam B re-
turns to its normal position it will impart an
upward thrust to the rod 26, which 1s com-
municated to the valve 21 for forcing the same
open.
being in contact with the connecting-rod 26,
the closure of the valve 21 will be limited or

. checked on the descent of the bucket.
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valves.

The influx-valve 18will be preferably actu-
ated from and by the efflux-valve 21, and the
mechanism illustrated for this purpose will
be now described. An angle-lever 1s shown
at 27 pivotally mounted on the framing of
the machine and constitating a convenient
device for transmitting a Lhmst from the
valve 21 to the valve 18 for alternately open-
ing and closing the latter, said angle-lever
being operatively connected with the i{wo
A relatively long link is shown at
28 pivoted to the lower short arm ot the an-

ole-lever 27 and also to the rock-arm 29, pro-

jecting from the valve shaft-section 22. A
second and short link is shown at 30 pivoted,
respectively, to the long or upright arm of
the angle-lever 27 and also to the rock-arm
31, projecting from the shaft-section 19.

The connections just described betwcen
the two valves 18 and 21 will be so propor-
tioned that the closing of the valve 21 will not
affect the position of Lhe influx-valve 18 un-
til the efflux-valve has nearly reached the end
of its closing movement, or whenit isreleased
at the close of the D01&,111 ' period, as will here-
inafter appear. At tlus time the short arm
of the angle-lever 27 will be drawn downward
and the 1011g arm thereof swung to the leff,
this motion being communicated to the valve
18 for foreing or swinging the latter open.
On the return movement of the valve 21 the
operation will be reversed, but the valve 1s
will not be opened until the efiux-valve 21
has practically reached its wide-open posi-
tiomn.

Forfurnishing the drip-stream to the bucket
to complete the partial load therein a posi-
tively-operated device will be employed and
in the present instance consists of a force-
feeder, which on its movement will supply the
bucket G with a drip-stream of regular-or un-
varying volume, whereby the work of the ma-
chineis accomplished with extreme accuracy.

A drip-conduit is shown at D, which in
practice will be constantly supplied with a
body of material. Said conduit D has the
1101*1zonta113?—(11sposed preferably cylindrical
spout 32, which projects through a similarly-
shaped apertm eformedinaw dll of themeter.

The feederis designated by K and is of the
‘“gerew”’ type, its Supportmn-shait 35 being
journaled in the rear wall of the drip- -conduit
D, said shaft having fast and loose pulleys
34 and 35, respectively, and being also tele-

It will be evident that, the beam 13

Voo

| scopic, for a purpose to Le hereinafter speci-

fied. On the effective movement of the feeder
the drip-stream will be fed througl h the me-
ter-chamber and its discharge-orifice, from
whence 1t gravitates into the. bucket ()r_., andl
on the projection of the valve 21 across the
discharge-orifice of said meter it will be evi-
dent that the mass which drops from the
feeder I on its stoppage will be caught by
said valve, whereby overloading of the bucl{et
will be prevented.

By mounting a drip-stream feeder in the
meter an important advantage 1s gained in

‘the weighing of light materials, such as bran

or the like, for, as is obvious, the drip-stream
as it falls from the feeder is protected from
drafts of airand consequently descends with-
out scattering or dispersion to the bucket,
thereby avoiding waste and largely contribut-
ing to the weighing efficiency of the machine.

A fragment of a sultably-mounted line or
power shaft is shown at 36, having the pul-
ley or drum 37 fixed thereon, said pulley 37
being connected, normally, by a belt 38 with
the fast pulley, so that on the rotation of the
shaft 30 the connected feeder F will be also
rotated for forcing outward from the drip-
spout 52 a stream of material.

It will be evident that on the shipment of
the belt 38 from the fast pulley 34 to the
loose pulley 35 the result will be a throwing
of the feeder If out of action or the stoppage
of the same. For thus shifting the belt au-
tomatically - operating belt-shipping means
will be employed. A belt-shipping lever is
shown at 59 pivotally supported on the fram-
ing of the machine and having the usual belt-
engaging fingers, which, on the oscillation
of Sﬂld 161*613 &lternately engage the belt 3S
and ship it altermately to e1thel of the pul-
leys 34 and 35 to cither start or stop the
feeder I.

The belt- &1111)1)61‘ 5V Is operatively connect-
ed with a reciprocatory member of the weigh-
ing mechanism, such member being herein
illastrated as the wvalve-actuating lever 25.
An angle-lever isillustrated at 40 operatively
connected, respectively, with said lever 25
and with the belt-shipper 59, the joint be-
tween sald angle-lever and belt-shipper be-
ing preferably a slide one, so that the lever
may have a limited amount of movement
without affecting the position of the belt-ship-
per 59,

Alinkisshown at4l pivoted tothe belt-ship-
per 39 at a point intermediate thereof and
having atits opposite end a longitudinal slot
the walls of which embrace a pin or stud car-
ried on one arm of the angle-lever 40. The
other arm of said angle-lever 1s shown con-

- nected by a rod 42 to the counterweighted

arim of the valve-

actuating lever 25, so that

on the descent of said arm the rod 42 will
be drawn downward and the. link 41 and
the belt-shipper swung outward, so that the
latter may slip the belt 38 from the fast pul-
ley 34 to the loose pulley 35, thereby stop-
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ping the feeder I, DBy reason of theconnee-

the belt-shipper 59 the counterweighted arm
of the actuating-lever 25 may have an incef-
fective descending movement up to the pois-
ing period, the parts being then in the posi-
trons illustrated in Fig. 2, at which time the
antifriction-roll of the lever 23 will be approxi-
mately at the intersection of the cam-faces
24" and 24", respectively, of the valve-closing
cam,said lever at this point being held against
further movement, the belt-shipper 39 being
likewise held and the belt 3S maintained in
peripheral contact with the pulley 34, it be-
g understood thatthe measured charge has
been emptied into the bucketl . For thus
mtereepting the connected parts a stop in
the nature of a by-pass is illustrated at 43,
and consists of & counterweighted latch piv-
otally supported upon the beam-arm 7" and in
position to engage the depending rod 44, con-
centrically seecured to the lever 25, at the com-
mencement of the poising period, suitable
neans being employed to limit the oscillation
of the by-pass stop when such action takes
place. On the release of the rod 44, due to
the by-pass 45 passing below the poising-line
with the scale-beam I3, the connected lever
25 will he also released, and riding along the
cam-face 24" instantly shuts the valve 21, and
simultaneously, through the operative con-
nections with the shipper 39, the latter will
shift the belt 35 fromthe fastpulley to theloose
pulley 85, thereby throwing the feeder out
of action. On the opening of the valve the
lever 25 will be returned to its normal posi-
tion and the depending rod 44 will engage

108 axis.
Means will be provided for vibrating the
feeder If, and prelerably 1in a direction lon-
o1tudinally thereof, to thereby prevent the
adherence to said feeder of particles of ma-
terial and to also preveunt the formation of
Inmps in the drip-conduit or feeder-chamber
52.  The tubular member of the feeder-sup-
porting shaftis splined to the complementary
member and 1s also provided with a cam or
wave wiheel 4o, which has a movement be-
tween the two guldes 40 and 47, rigidly at-
"ached to the bracket 485, extending inward
from the end frame 4, so that on Lhe rotation
of said cam between said 11igid guides a vi-
bratory or reciprocatory motion will be trans-
mitted to the fecder I for effecting the re-
sults sought for.
Remplocal]v—eﬁoetn ¢ stops, operative

, 1'C-

spectively, with the cfflux-valve 21 and with |

the bucket-closer I, will be employed, the
office thereol being to hold the valve closed
when the closeris open, and viceversa. The
rocker 13 coustitutes the closer-operative
stop, the coacting stop being designated by
50. The rocking stop 13 has the two stop-
faces 51 and 51', the first mentioned of which
is a curved face concentric with the axis of

tion described between the angle-lever40 and

the upper or vertical arm of the by-pass and |
thereby swing the latter ineffectively about

-will descend and the beam B, falling

movement of said member, the coacting stop
having a similar curved face 52 and a sup-
plemental stop 52" in the form of an anti-
triction-roll. The action of these coacting
stops will be obvious from an inspection of
Figs. 2, 3, and 4 of the drawings. At the
commencement ol operation the stop-face 51
will be contiguous to the curved face 42, so
that should the latch 14 be accidentally de-
pressed the oscillation of the rocker 18 will
be positively prevented so long as this rela-
fion continues. As the valve 21 closes the
curved face 52 will travel along the stop-face
51’ and when the valve 21 has reached its
cut-oif position will have passed out of con-
tact therewith, so that the blocking influence
of the stop 50 will be removed, and the lateh
14 being tripped the rocker 13 isfree toswing
about 1ts pivot; and when this action talkes
place the curved face 51 w 111 ride 1n contact
with the antifriction-roll 52/, so that reverse
movement of the stop 50, and hence the open-
g of the valve 21, will be blocked. When
the closer L. has reached its normal position,
the stop-face 51" will have passed out of con-
tact with the antifriction-roll 52', so that the
valve 21 may be opened by the scale-heam DD
in the manner previously described.

Ifor tripping the bucket-lateh 14, to which
reference hasbeen hereinbefore made,alateh-
tripper, operative with the efflux-valve 21,
will be preferably employed, such latch-trip-
per being herein shown as a projection 267,
formed on the connecting-rod 26 and having
a descendingmovementintoengagement with
the latch-pin 14 on the release of the valvae
21, 1n the manner previously described, to
thereby depress the latech and disengage it
from the rocker-arm 15°. Therocker 1 5, and
henee the connected closer I, will be re-
leased, so that the latter may be foreed open
by the weight of the bucket contents.

Theoperation ot the hereinbefore-deseribed
machine 1s as follows: FFig. 2 represents the
bucket-closer L locked in its normal position,
the valve 21 being wide open and the meter
b delivering a measured charge of material
into the empty bucket G. Durs ing this stage
of the operation the belt 38 will be on the
tast pulley 3+ and the feeder ¥ consequently
driven.  When the measured charge of ma-
terial has been received by the bhucket G, it
AWy
from the connecting-rod 20, will pumlL the
closure of the valve o1 by the counterw ecighted
lever 25. At the commencement of the POis-
Ing period, as indicated in I'ig. 3, the wﬂve
21 will be in the position shown in Ifig. 3, the
counterweighted arm of the lever 25 hdmnn‘
also descended and moved the stud on 1110
bell-cranlk lever 40 against the outer short
wall of the longitudinal slot in the connect-
ing-link 41. At this point the further move-
ment of the depending rod 44 will be inter-

cepted by the by-pass 45, so that the lever 25,
the valve 21, and the belt-shipper 89 will he
held against movement, the feeder I then,
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on 1ts rotation, feeding the drip-stream to the |

bucket G for completing the partial load
therein. On the completion of the bucket-

- load the scale-beam B will descend below the

10

20

(L

40

50

o

poising-line, the by-pass moving therewith
and releasing the lever 25, so that it is oper-
able for imparting the final closing movement

o the valve 22. During this last-mentioned
movement the belt-shipper 39 will be oscil-
lated to the right in Fig. 1, slipping the belt
38 to the loose pulley 35, and concurrently
therewith the valve 21, through its connec-
tions with the valve 18, will force the latter
open to permit the flow of the supply-stream
intothemeter M. On the final closing move-
ment of the valve 21 the projection 26" on

‘the thrust-rod 26 will move into engagement
thereby depl essing

with the latch-pin 14,
sald latch to release the rocker 13 and hence
the connected closer L.

Having described my invention, I claim—

1. The combination with a bucket, of a me-
ter adapted to deliver a charge of material to
sald bucket; a pairof valves operative,respec-
tively, for controlling the influx and eflux of
material to and from said meter; valve-actuat-
ing 111eelmnism, and means carried by said
meter and gserving to furnish a drip-stream to
Lhe bucket throuﬂ*h the meter.

The combmauon with a bucket, of a4 me-
ter adapted to deliver a charge of material to
sald bucket; apairof valvesoperative,respec-
tively, for controlling the influx and efflux of
material toand from said meter; valve-actuat-
ing mechanism; and a force-feeder carried by
the meter for supplying a drip-stream to the
bucket through said meter.

3. The combnmtlon with a bucket having a
010561 of a meter adapted to supply a charge

of material to said bucket; a pair of v alves |

oper ative, 1‘eSp80‘f1V61y, for cont1 olling the in-
ux and efflux of material to and from said
meter; valve-actuating mechanism; and re-
Glpl‘OC&l].}T~ Tective stops opemtwe respec-
tively, with one of said valves and with the
bucket-closer. |

4. The combination with a bucket having a
closer, of means embodying a latch for nor-
mally holding said closer against opening
movement; a meter adapted to supply a
charge of material to said bucket; a pair of
valves operative, respectively, for controlling
the influx and eflux of material to and from
said meter; and a lateh-tripper operatively
connected with one of said valves.

5. The combination with a bucket and its

- supporting scale-beam, of a meter adapted to

Go
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supply a charge of material to said bucket;
a pair of valves operative, respectively, for
controlling the mnflux and efflux of material
to and from said meter; a depending rod con-
nected to one of said valves and in position
to receive a thrust from the scale-beam fo
open the same; and linkage-and-lever mech-
anism connecting sald valve with the other
valve and serving to close the latter when the
first-mentioned valve 1s opened.

respectively, for

.

The combination with a bucket, of a me-
ter adapted to supply a charge of material
to sald bucket; a pair of valves operative,
controlling the influx and
effiux of material to and from said meter;
means tfor opening and closing said v 11‘;’6‘5,
and means carried by the meter, for furnish-
ing a drip-stream to the bucket through the
meter, whereby the efflux-valve when closed
1s adapted to catch the descending particles
on the completion of the bueket-10ad

7. The combination with a bucket, of a me-
ter adapted to supply a charge of material

to said buclket; means for controlling the in-

flux and effiux of material to and from said

-meter; and a force-feeder carried by the me-

ter and operable for supplyvinga drip-stream
to the bucket through the meter.

8. T'he combination with a bucket, of a me-
ter adapted to supply a charge of material
to said bucket; means for controlling the in-
flux and efflux of material to and from said
meter; a drip-conduit in the wall of and com-
municating with said meter; and a force-
feeder carried by the meter and operative in
sald conduit, said feeder serving to supply a
drip-stream to the bucket through the meter.

9. The combination witls a bucket, of a me-
ter adapted for supplying a charge of mate-
rial to said bucket; means for controlling the
influx and efflux of material to and from said
meter; a drip-conduit having a cylindrical
spout passing through an opening formed in

sald meter; and a screw feeder located in said

cylindrical conduit.

10. The combination with a bucket, of a
meter adapted to supply a measured charge
of material to saild bucket; means operative,
respectively, for controlling the influx and
efflux of material to and from said meter; a
force-feeder operable for supplying a drip-
stream to the bucket: and means for vibrat-
ing said feeder.

11. The combination with a bucket, of a
meter adapted for supplying a charge of ma-
terial to said bucket; means for controlling
the influx and efflux of material to and from
sald meter; a force-feeder operable for sup-
plying a drip-stream to the bucket; and au-
tomatically-operated means for throwing said
feeder out of action. |

12. The combination with_a bucket and its
supporting scale-beam, of a force-feeder sup-
ported by a telescopic shaft, means for rotat-
ing said shatt; and mcans for also vibrating
one of the shatt-sections. |

3. The combination with a bu(,l«,._et and 1ts
suppmtm o scale-beam, of a force-feeder sup-
ported by a telescopie shalt; means for rotat-
ing sald shaft; a cam mounted ou one of the
shaft-sections; and rigid guides for said cam.

14, The combination with a bucket, of a
meter for supplying a charge of material to

said bucket; means for controlling the influx
and efflux of material to and from said me-
ter; a teeder and 1ts supporting-shaft pro-
. vided with fast and loose pulleys; a belt shift-
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"tuating mechanism embodying a lever;

; 572,068

able from one of said pulleys to the other;
m1d an attomatically-operated belt-shipper.

b, The combination with a bucket, of a
metel for supplying a charge of material to
said bucket; a pan of valves operative, re-
spectively, for controlling theinflux and effiux
of material to and from sa"d meter; a valve-
actuating lever; a feeder and ils supporting-
shaft provided with fast and loose pulleys; a
belt shiftable from one of said pulleys to the
other; and a Dbelt-shipper operatively con-
nected with said lever.

16. The combination with a bucket, of a
meter for supplying a charge of material to
salid bucket; a pair of valves operative, re-
spectively, for controllingthe influx and effiux
of material to and from said meter; valve-ac-
a
feeder and its supporting-shaft providedwith

fast and loose pulleys; a belt shiftable from

one of said pulleys to the other; a helt-ship-
per; and connections involving a slide-joint
between said belt-shipper and lever.

17. The combination with a bucket, of a
meter for supplying a charge of material to
said bucket; a pair of valves operative, re-
spectively;forcontrolling theinflux and efflux
of material to and from smd meter; valve-ac-
tuating mechanism embodying a lever; a
feeder and its supporting-shaft provided with
fast and loose pulleys; a belt shiftable from
one of said pulleys to the other; a belt-ship-
per; operative connections between said belt-
shipper and lever; a dependingrod connected
to said lever; and a stop in position to arrest
the movement of said lever.

supporting-shatt provided with fast and loose

salid

pulleys, of a belt shiftable from one of

18. The combination with a feeder and its |

T
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pulleys to the other; a belt-shipper; an angle-
lever, one of the arms of which 1s eonnecied
o said belt-shipper by a shide-joint; and a
Lever operatively connceted to the other arm
of said angle-lever.

19, The combination with a feeder and its
supporting-shatt provided with fast and loose
pulleys, of a belt shiftable from one of said
pulleys to the other; a belt-shipper; an angle-
lever having a stud; a link connected to said
belt-shipper and having a longitudinal slot,
the walls of which embrace said stud; and a
lever operatively connected to said angle-le-
ver by a link.

20. The combination with a bucket having
a main closer provided with a locking noteh
of a supplemental closer having a pr ogectnm
arm adapted to bear against one of the walls
of said locking-noteh, whereby said supple-
mental closer will be held against opening
movement.

21. The combination with a bucket, of a
maln closer therefor having a loclking-noteh,
a supplemental closer pivotally supported by
sald bucket and provided with a projecting
arm adapted to bear against onc of the walls
of said noteh, whereby said supplemental
closer will be held against opening movement.

22. The combination with a bucket, of a

main closer therefor having a segmental end

plate, provided with a locking-notch; a sup-
plemental closer movably supported by the
bucket and having a projecting arm adapted
to bear against one of the walls of said noteh.

FRANCIS II. RICITARDS.

Witnesses: |
IFrED. J. DOLE,
1IEXRY DISSELIL.
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