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Our present invention relates generally to machines for
filling containers with granular or powdered bulk ma-
terial, and more specifically to such machines utilized to
add small quantities of material to partially filled con-
tainers to bring the same to a predetermined weight, such
machines being sometimes referred to as “trim weighing
machines.”

In the filling of bags, cartons and the like with bulk
material, the containers are usually filled with a bulk
charge of the material at relatively high speed, to an
extent less than the total amount required in each con-
tainer. The quantity of the material comprising the bulk
charge may be measured either by weight or by volume.
When the material is thus dispensed through a container
at a relatively high rate of feed, it is difficult to maintain
a predetermined uniform accurate measurement, and
material must be thereafter fed to the containers or re-
moved therefrom to bring the same to a given weight.
Heretofore, weighing and container-filling machines have
been used incorporating mechanism for delivering ma-
terial to a container at relatively high speed for the bulk
portion of the charge less than the desired total charge,
and thereafter feeding at a relatively slow rate to bring
the container up to weight. Obviously, machines of this
general type involve considerable mechanism for accom-
plishing the dual function of rapidly dispensing a bulk
charge and thereafter slowly dribble the amount of feed
necessary to bring the container up to the predetermined
weight. An important object of our invention, is there-
fore, the provision of a machine which will receive par-
tially filled containers and auntomatically fill said con-
tainers to the desired predetermined weight, and in a
rapid accurate manner.

Another object of our invention is the provision of a
machine as set forth which can be used with various
types of bulk type dispensing apparatus without struc-
tural change, either in itself, or in such bulk charge
dispensing machines.

Still another object of our invention is the provision
of a machine as set forth having plurality of spaced
weighing devices and a like plurality of material feed-
ing devices whereby partially filled containers placed on
each of the weighing  devices will be independently
brought to their desired weight by material added thereto
from the feeding devices, and of novel means whereby
said containers are automatically spaced for placement
each on a different one of said weighing devices.

Another object of our invention is the provision of
a machine of the type herein described which is quickly
and easily adjustable to accommodate containers of
various sizes and to add material to said cotnainers, to
bring the contents thereof to various desired quantities
by weight.

Another object of our invention is the provision of
a machine as set forth having a continuously operating
conveyor for transporting the containers toward and
away from said weighing devices; and of novel means
for moving the conveyor out of operative engagement
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with the containers when the containers are positioned
to become engaged by the weighing devices, and for auto-
matically moving the conveyor into operative engage-
ment with said containers to remove the same from the
weighing devices when the container filling operation
has been completed.

Still another object of our inveniion is the provision
of novel means for mounting the weighing devices of
our invention and for cushioning the same against vibra-
tions set up 'in the machine, to the end that highly accu-
rate weighing is achieved.

Another object of our invention is the provision of a
machine of the above type which is relatively simple and
inexpensive to manufacture, which is highly efficient in
operation and which is rugged in construction and dur-
able in use.

The above, and still further highly important objects
and advantages of our invention, will become apparent
from the following detailed specification, appended
claims, and attached drawings.

Referring to the drawings, which illustrate the inven-
tion, and in which like reference characters indicate
like parts throughout the several views:

Fig. 1 is a view in front elevation of a machine for
dispensing bulk material to partially filled containers,
built in accordance with our invention;

Fig. 2, is an enlarged view in end elevation as seen
from the right to the left with respect to Fig. 1;

Fig. 3 is a still further enlarged fragmentary view
partly in plan and partly in section taken substantially
on the line 3—3 of Fig. 1;

Fig. 4 is an enlarged fragmentary view in front
elevation as seen from the line 4—4 of Fig. 3, some
parts being removed;

Fig. 5 is an enlarged fragmentary view partly in front
elevation and partly in section, taken on the line 5—5
of Fig. 3, some parts being broken away;

Fig. 6 is a transverse section taken substantially on
the uregular line 6—6 of Fig. 5;

Fig. 7 is an enlarged fragmentary transverse section
taken substantially on the irregular line 7—7 of Fig. 3;

Fig. 8 is a fragmentary detail partly in plan and partly
in section, taken substantially on the line 8—8 of Fig.
7, some parts being removed;

Fig. 9 is an enlarged fragmentary detail, partly in
plan and partly in horizontal section taken substantially
on the line 9—9 of Fig. 1; and

Fig. 10 is an enlarged detail taken substantially on
the line 10—10 of Fig. 6.

In the preferred embodiment of the invention illus-
trated, a supporting structure, indicated in its entirety by
the numeral 1, comprises a supporting base 2 having a
tubular pedestal element 3 bolted or otherwise rigidly se-
cured at its lower end to the base 2, and a generally rec-
tangular housing 4 mounted for vertical movements on the
pedestal element 3. A clamping ring 5 is releasably an-
chored to the pedestal element 3 by clamping bolts or the
like 6 and is provided with a threaded boss 7 through
which extends an adjustment screw 8 that is journalled in
the housing 4 and held against axial movement with re-
spect to the housing 4. Adjacent its upper end, the ad-
justment screw 8 is provided with a sprocket 9 over which
is entrained an endless link chain 10 that is alse entrained
over.a second sprocket 11 mounted on a short shaft 12
journalled in the housing 4 in laterally spaced parallel
relation to the adjustment screw 8. A crank 13 is fixed
to the lower end of the shaft 12 exterior of the housing 4
and is operative to rotate the adjustment screw 8 through
the sprockets 9 and 11 and chain 10 to raise and lower
the housing 4 with respect to the base 2. Obviously, with
the clamping ring 5 secured against movement on the ped-
estal 3, rotation of the crank acting handle 13 in one di-
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rection will cause the housing 4 and all parts carried there-
by to move upwardly, while rotation of the handle 13 in
another direction will cause said housing 4 to be lowered,
for a purpose which will hereinafter become apparent.
The front wall 14 of the housing 4 and one end wall 15
thereof are provided with inspection openings, not shown,
but which are normally closed by deors 16 and 17 hinged-
1y mounted on the front and end walls 14 and 15 respec-
tively.

Bolted or otherwise rigidly secured to the upper end
portion of the end wall 15 of the housing 4 is an elon-
gated bifurcated bracket 18 comprising laterally spaced
parallel arms 19 to the outer end of which are secured
aligned bearings 28 which journal a transverse shaft 21,
see Figs. 1-3. Likewise rigidly secured to the upper end
portion of the opposite end wall 22 of the housing 4 is a
bifurcated bearing bracket 23 comprising laterally spaced
arms 24, to the outer ends of which are secured aligned
bearings 25 which journal opposite end portions of a
horizontally disposed shaft 26 parallel to the shaft 21. A
plurality of pulleys 27 are rigidly secured to the shaft 21
in axially spaced relationship between the arms 19 of the
bracket 18 and a like plurality of cooperating pulleys are
rigidly secured on the shaft 26 between the arms 24 of the
bracket 23. The shafts 21 and 26 together with their re-
spective pulleys 27 and 28 form part of conveyor means
which further includes a plurality of laterally spaced
parallel endless conveyor belts 29, each of which is en-
trained over a cooperating pair of the pulleys 27 and 28.

The conveyor belts 29 are of the type commonly known ¢

as V-belts, each of said belts defining horizontally ex-
tending upper delivery flights 30 and lower return flights
31 downwardly spaced from the delivery flights 33. The
return flights 31 of the conveyor belts 29 are supported
intermediate the pulleys 27 and 28 by longitudinally
spaced transversely extending supporting rollers 32 and
33 suitably journalled within the housing 4, see Figs. 5
and 6.

Means for imparting continuous and uninterrupted con-
veying movement to the several conveyor belts 29 to cause
travel of the delivery flights 30 thereof in a direction from
the right to the left with respect to Figs. 1, 3 and 5, com-
prises, a drive shaft motor 34 of the geared head type
and having an output shaft 35, a sprocket 36 rigidly
mounted on the shaft 35, a second sprocket 37 on the
pulley shaft 21, and an endless drive chain 38 entrained
over the sprockets 36 and 37.

The supporting structure 1 includes a tubular leg 39
that is telescopically received in the pedestal element 3
and which has welded or otherwise rigidly secured to its
upper end a plate-like element 40. An elevating screw
41 is journalled in the closed upper end 42 of the tubular
leg 39 and the front end of the plate-like element 49, and
is provided with suitable means for preventing axial move-
ment with respect to the tubular leg 39. The lower end
portion of the elevating screw 41 is threadedly received
in a nut element 43 rigidly mounted in the lower portion
of the pedestal element 3, see Fig. 4. The upper end of
the elevating screw 41, above the plate-like element 40 is
formed to provide a cross sectionally polygonal head 44
that its adapted to be engaged by a crank or wrench, not
shown, for imparting rotary movement to the screw 41.
By rotating the elevating screw 41, the tubular leg 39,
element 40 and parts carried thereby, may be raised or
lowered as desired, for a purpose which will hereinafter
appear. Mounted on the plate-like element 48, in side
by side relationship is a pair of electromagnetically oper-
ated vibratory motors 45 that are separated from the ele-
ment 40 by means of cushioning devices 46. A pair of
vibratory bracket elements 47 are mounted each on a dif-
ferent one of the motors 45 by means including resilient
fingers 48, each of said brackets 47 supporting z different
one of a pair of vibratory feeding trays 49 having for-
wardly opening discharge end portions 50 overlying the
delivery flight portions 3¢ of the comveyor belts 29 in
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spaced relation longitudinally of said delivery flights. A
pair of supporting arms 51 extend upwardly from op-
posite side edges of the platform element 40 and support
a delivery chute 52 the open upper end of which is adapted
to underlie and receive granular or powdered material to
be dispensed from a suitable source of material, such as
a hopper, indicated at 53. The chute 52 is formed to pro-
vide a pair of gate equipped delivery legs 54 that arc
adapted to discharge the granular or powdered material,
one each into each of the vibratory feeding trays 49 ad-
jacent the rear ends thereof, see particularly Figs. 1 and
2. The motors 45, cushioning elements 46, brackets 47
and mounting means 48 and the trays 49 are of the type
disclosed in the copending Frank L. Hopkins’ application
for U.S. Letters Patent, Serial No. 466,984, filed Novem-
ber 5, 1954, and entitled “Vibrator Motor Construction,”
now Patent No. 2,790,097 and further detailed description
thereof is believed unnecessary. Hence, for the sake of
brevity, such further detailed description is omitted.

A secondary housing 55, containing various electrical
conirol elements for the machine, is disposed in rearward-
ly spaced relation to the open rear portion 56 of the hous-
ing 4, and is provided at its opposite ends with outwardly
projecting ears 57 which overlie cooperating mounting
flanges 58 that extend rearwardly from the opposite ends
15 and 22 of the housing 4, see particularly Figs. 2, 3
and 7. Interposed between the ears 57 and their cooper-
ating mounting flanges 58 are cushioning devices 59 simi-
lar to the cushioning elements 46, each of said cushion-
ing devices 59 comprising a top member 60 bolted or
otherwise secured to its respective ear 57, a pair of lateral-
ly spaced bottom members 61 secured to their respective
mounting flange 58, and rubber-like cushion elements 62
interposed between opposite ends of the top member 60
and adjacent bottom members 61, see Fig. 7.

A scale supporting bracket 63 comprises an elongated
back plate 6% bolted or otherwise rigidly secured to the
front wall 65 of the secondary housing 55 and a pair
of spaced arms 66 which extend forwardly of the back
plate 64 to a point adjacent the front of the housing 4,
and which are spaced apart in a direction longitudinally
of the conveyor belts 29. The front ends of the arms
€6 are supported by cushioning devices 67 identical to
the cushioning devices 5§ above described. The cushion-
ing devices 67 are mounted on angle brackets 63 that are
welded or ctherwise rigidly secured to the interior of
the housing 4.

The arms 66 of the bracket 63 support a pair of iden-
tical weighing scale mechanisms, each indicated in its
cutirety by the numeral 69, through the meditm of an
angle or cross member 79 connected at its oppositc ends
to the arms 6. Mounted on the upper poriicn of the
cross member 78 are fulcrum or knife edge elements 71
which arc received in cooperating knife edge blocks 72
that are rigidly mounted cn scale beams 73 in rearwardly
spaced relation to the front ends thereof. Other knife
edge clemenis 74 are rigidly secured to the extreme
front ends of the scale beams 73, the knife edge elements
74 being received in downwardly opening notches in
knife-edge block elements 75 at the lower end of con-
tainer engaging platform structures each indicated in its
entirety by the numeral 76. Each of the platform struc-
tures comprises an intermediate platform element 77
and froat and rear platform clements 78 and 79 respec-
tively, said platform elements being spaced apart and
extending upwardly, each between a different pair of
sdjacent conveyor belts 29, see particularly Figs. 3 and
7. it will be noted, that in all positions of weighing
movement of the scale mechanisms including the plat-
form structures 74, the upper container engaging ends of
the platform elements 77-—79 are disposed above the
plane of the top surfaces of the delivery flights 30 of the
conveyor belt 29 when said delivery flights 30 are in an
inoperative lower position as will hereinafter be de-
scribed. At their rear end portions, the scale beams 73
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are provided with relatively fixed counterweights 80 and
relatively movable counterweights 81, the counterweights
81 having threaded aperturss 82 therethrough for the
reception of adjustment screws 83 that extend generally
parallel to the longitudinal dimensions of the scale beams
73. The adjustment screws 83 are operatively connected
to rotary adjustment shafts or rods 84 by means of pin-
type couplings 85, see particularly Fig. 8. The adjust-
ment shafts 84 extend forwardly through a box-like con-
trol panel 86 and terminate in control knobs 87.

For the purpose of supporting the platform structures
76 in an upright position, we provide depending legs 88
that are rigidly secured at their upper ends to their re-
spective platform structures 76, and which are pivotally
connected at their lower ends, as indicated at 89, to the
front ends of rigid stabilizer links 99. The rear ends of
the stabilizer links 90 are pivotally connected to anchor-
ing elements 91 that are provided with screw-threaded
stems 92 which extend through suitable apertures in the
lower portion 93 of the cross member 70, see Fig. 7.
Lock nuts 94, screw threaded on the stems 92 hold the
anchoring elements $1 in desired adjusted relationship
with respect to the cross member 70. The above de-
scribed arrangement supports the platform structure 76
in proper upright positions, and permits free movement
of the scale beams 73 and platform structures 76 during
the weighing operation. For limiting upward movement
of the platform structures 76, we provide stop screws 95
that are screw threaded into brackets $6 welded or other-
wise rigidly secured to the upper end portions of the
angle members 70. The stop screws 95 underlie the in-
termediate portions of their respective scale beams 73
for engagement therewith. For limiting downward move-
ments of the front ends of the scale beams 73 and their
respective platform structures 76, we provide lock nut
equipped stop screws 97 that are screw-threaded through
bracket elements 98 rigidly secured to the rear portion
of -the housing 4. The stop screws 97 overlie the rear
ends of their respective scale beams 73 for engagement
therewith during downward movement of their respec-

tive platform structures 76 and consequent upward move-
ment of the rear ends of their respective scale beams 73.

As -above indicated, partially filled containers such as
bags, indicated at X, are delivered from conventional
bag filling machines, not shown, through the input end
of the delivery flight 30 of the conveyor 29, said input
end being at the right with respect to Figures 1 and 3.
We provide means, now to be described, for raising the
intermediate portions of the delivery flights 30 to cause
said delivery flights to carry the partiaily filled bags into
overlying relationship to the upper ends of the weighing
platform structures 76 and, when the bags X are prop-
erly positioned, to lower said portions of the delivery
flights 30 to cause said bags X to be deposited on the plat-
form structure 76 for weighing without stopping con-
veying movement of the belts 29. A horizontally dis-
posed, generally rectangular carriage 99 extends longitu-
dinally of the conveyor belts 29 between the delivery and
return flights 30 and 31 thereof, and comprises, a pair
of laterally spaced side rails 180 and 181, a pair of lon-
gitudinally spaced transverse members 102 welded at
their opposite ends to the side rails 186 and 181, and a
plurality of longitudinally spaced parallel cross bars 163
welded or otherwise rigidly secured to the top edge por-
tions of the side rails 166 and 101. A plurality of up-
wardly opening guide channels 164 extend longitudinally
of the carriage 99 and are welded or otherwise rigidly
secured. to the cross bars 103, one each in underlying
parallel relationship to a different one of the delivery
flights 30 of the conveyor belts 29. The guide channels
104 are spaced apart to permit free passage therebetween
of the platform elements 77—79, and retain the delivery
flights against lateral movement into engagement with
said platform elements.

. 'The carriage 99 is supported at one side in the housing
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6
4 by a pair of rock arms 105 and 106 each pivotally se-
cured at one end to the housing 4 on a horizontal axis
extending transversely of the carriage 99 in spaced rela-
tionship ‘ longitudinally of the conveyor, and each piv-
otally secured to the side rail 101 in axial alignment with
a different one of the transverse members 182. A pair
of bellcrank levers 107 and 108 are pivotally mounted at
their intermediate portions in the housing 4 adjacent the
front wall 14 thereof on axes in alignment with the axes
of the pivotal connections between the rock arms 105 and
186 respectively and the housing 4. The bellcrank lever
197 comprises a relatively short arm 109 and relatively
long arm 110, the outer end of the relatively short arms
109 being pivotally connected to the side rail 166 of the
carriage 99 in axial alignment with the pivotal connec-
tion between the rock arm 195 and the transverse mem-
ber 162 of the carriage 99. Preferably, the outer end
of the lever arm 1069 and the respective end of the rock
arm 185 are journalled on a common shaft 111 which
extends axially through the transverse member 102 and
the side rails 100 and 101, see Fig. 5. The bell crank
lever 108 comprises a genearlly horizontally disposed
lever arm 112 and a generally vertically disposed lever
arm 113, the outer end portion of the lever arm 112
being pivotally secured to a pin 114 that extends axially
through the adjacent transverse member 102, said pin or
shaft 114 also journalling the outer end of the rock arm
166. The carriage 99, the rock arms 105 and 106 to-
gether with the bellcrack levers 107 and 108, and their
pivotal connections to the carriage 99 and housing 4,
provide a parallelogram arrangement wherein swinging
movement of the rock arms and levers in a clockwise
direction with respect to Figs. 1 and 5 will cause the
carriage 99 to raise and carry the guide channel engaged
portions of the delivery flights 30 above the upper limit
of movement of the bag engaging portion of the weighing
scale platform structures 76. Thus, containers or bags
on the delivery flight 30 are held out of engagement
with the bag engaging top portions of the platform struc-
tures 76. When the rock arms 105 and 106 and their
cooperating bellcrank levers 107 and 108 respectively are
swung in a counter-clockwise direction with respect to
Figs. 1 to 5, the carriage 99 is lowered to a point wherein
the top bag engaging surfaces of the delivery flights 30
are disposed below the lower limit of weighing move-
ment of the bag engaging portions of the platform struc-
tures 76 so that, bags carried by the delivery flights 30
and overlying the platform structures 76 when the car-
riage is lowered will be deposited on the platform struc-
tures 76 for weighing. The lever arms 110 and 113 of
the bellcrank levers 107 and 108 respectively are con-
nected by a rigid link 115 having longitudinally adjust-
able end members 116 and 117 that are pivotally secured
to the lever arms 1¢ and 113 respectively, whereby
swinging movement of one of the bellcrank levers will
cause equal swinging movement to be imparted to the
other thereof. Although the carriage 99 is yieldingly
urged toward its lower position by action of gravity, the
carriage is further yieldingly biased toward its lower posi-
tion by a coil tension spring 118 secured at one end to
the housing 4 and at its other end to the lever arm 113
of the bellcrank lever 108. To relieve excess friction
between the opposite ends of the guide channels 104
and their respective conveyor belts when the carriage 99
is in its raised position, we provide tiransverse guide
rollers 119 journalled between the side rails 100 and 101
longitudinally outwardly of the opposite ends of the
guide channels 104.

Carriage lifting movement is imparted to the bellcrank
lever 1867 by a cam 120 that is rigidly mounted on a ro-
tary shaft 121 journalled in bearings 122 in the front
and rear walls of the housing 4. The cam 120 opera-
tively engages a cam follower roller 123 that is jour-
nalled on the lower end 124 of the lever arm 11¢. The
shaft 121 is driven from the drive motor 34 through
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a sprocket wheel 125 rigidly mounted on the output shaft
35 of the motor 34, and an endless link chain 126 run-
ning over the sprocket wheel 125 and a second sprocket
wheel 127 mounted on a conventional single-revolution
clutch 128. The clutch 3128 is shown in Figure 6 as
being mounted on the rotary shaft 121, and is of the
well-known type which, when actuated, is automatically
disengaged when the driven shaft, in this case, the shaft
121, has completed a single revolution. For actuating
the clutch 128 we provide an operating arm 129 mounted
on one end of a rockshaft 138 that is journalled in the
housing 4, the opposite end of the arm 129 operatively
engaging the clutch I28. A crank arm 131 is connected
to the opposite end of the shaft 139 and to the armature
132 of a clutch operating solenoid 133 suitably mounted
on the supporting structure 1, see Figs. 5 and 6.

As partially filled bags are fed to the input end of the
machine, the same are received between a laterally spaced
pair of longitudinally extending guide rails 134 that are
provided with laterally outwardly projecting stems i35
slidably received in mounting posts 136 that extend up-
wardly from the arms 19 of the bracket 18, see particu-
larly Figs. 1-3. The guide rails 134 are shiftable lat-
erally to accommodate bags or containers X of various
widths and are releasably locked against lateral shifting
movement by thumb screws 137 screw threaded into the
upper ends of the posts 136. As the bags X approach the
weighing scale platform element on the continuously
moving delivery flight 3¢ of the conveyor belts 29, the
bags must be held temporarily against common move-
ment with the conveyor belts 29 and released in definite
timed relationship so that the spacing between the bags
X will be equivalent to the spacing between the weighing
scale platform structures 76. For alternately holding
and releasing the bags X, we provide a pair cf opposed
cate elements 138 and 139 that are carried at one of
their ends by vertically disposed shafts 140 and 141
respectively journalled in bearings 142 mounted in the
housing 4 at opposite sides of the path of movement of
the bags. The free ends of the gate elements 138 and 139
are yieldingly biased toward each other to engage and
hold a bag X against movement toward the weighing
scale platform structures 76, by coil tension springs 143
connected at one of their ends to anchoring brackets 144
rigidly mounted on the housing 4 and at their other ends
to the outer ends of rigid lugs or the like 145 projecting
radially outwardly from the inner pivoted ends of the
gate elements 138 and 139. Rigidly mounted on
the lower ends of the shafts 140 and 141 below the bear-
ings 142 are enlarged heads 146 cach defining angularly
disposed radial abutment faces 147 and 148. A rock-
shaft 149 is journalled in bearings 150 in the front and
rear wall portions of the housing 4 on an axis parallel
to the axis of the rotary shaft 121, and has mounted
thereon an axially spaced pair of radially outwardly ex-
tending latch dogs 151 that are positioned to move into
and out of the paths of rotary movements of the faces
147 of the heads 146 to releasably lock the gate elements
138 and 139 against bag releasing movement. Also
mounted on the shaft 149 for common rocking move-
ments therewith is a pair of axially spaced gate element
operating dogs 152 that engage their respective abutment
faces 3148 of the head 146 to cause bag releasing move-
ments to be imparted to the gate elements 138 and 139
when the laich dogs 151 are moved out of latching en-
gagement with the abutment faces 147 and against the
yielding bias of said springs 143. Rocking movements
are imparted to the rock shaft 142 by a second cam 153
having circumferentially spaced radially outwardly pro-
jecting lugs or lobes 154 that successively engage a cam
follower roller 155 that is journalled on the outer end
of a crank arm 156 anchored to, and projecting radially
outwardly from, the rockshaft 149. The cam 153 is
rigidly mounted on the rotary shaft 121 for common ro-
tation therewith and the cam 128. The lugs or lobes 154
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of the cam 153 are so spaced that, during a single revolu-
tion of the cam 153, a pair of partially filled bags X will
be released by the gate elements 138 and 139 in spaced
relation longitudinally of the conveyor belts 29 to be
deposited properly one each on cach of the weighing scale
platform structures 76. In other words, engagement of
the cam follower roller 1535 by the lobes 154 in succes-
sion, will cause bag relcasing movements to be imparted
to the gate elements 138 and 139 to permit release of
one bag X after which the gate element will close to
hold a succeeding bag X and release the same only after
a proper spacing ‘has been obtained therebetween and
the preceding bag.

Operation of the solenoid to actuate the single revolu-
tion clutch 128 to initiate a cycle of operation of the ma-
chine is controlled by a pair of control switches, not
shown, but which may be assumed to be contained in a
pair of switch housings 157 and 158 mounted on the
bracket 18 and operated by a pair of sensing fingers 159
and 169, and conventional circuit means not shown.
With reference to Fig. 3 it will be seen that the free ends
of the sensing fingers 159 and 160 extend laterally into
the path of travel of the bags X on the conveyor belts
29, said inner ends of the fingers 159 and 160 being

" spaced apart longitudinally of the path of travel of the

bags X a distance greater than the width of a single bag.
The switches contained in the housings 157 and 158 may
be assumed to be of the momentary contact type and to
be arranged in series, simultaneous closing of both said
switches being required to . energize the solenoid 133.
Thus, when a single partially filled bag X approaches
the gate elements 138 and 139, it first engages the sensing
fingers 159 to close the switch in its respective housing
157 and thereafter moves out of engagement with the
sensing finger 159 before engaging the finger 160 to close
the switch in its respective housing 158. Hence, the sole-
noid 133 will not become energized to start a cycle of
operation until a second partially filled bag X is brought
into engagement with the sensing finger 159 while the
first bag is in engagement with the second sensing finger
160. During opening of the gate elements to release the
bags X, the carriage 99 is moved to its raised position
wherein the top bag engaging surfaces of the delivery
flights 30 are disposed above the tops of the weighing
scale platform structures 76 so that, when the bags are
released by the gate element 138 and 139 in properly
spaced relationship, the same will be delivered to points
overlying respective platform structures 76 and underly-
ing respective delivery ends 5% of the feeding trays 49.
At this point, the carriage 99 is lowered and the bags are
deposited on their respective platform structures 76 for
weighing and filling. It will here be noted that with the
above arrangement, a pair of bags X brought to the
proper weight in the preceding cycle of operation will not
be moved by the conveyor from their positions on the
weighing platforms until the gate elements release the
next succeeding pair of bags X to be weighed.

The electro-magnetic vibratory feeding motors 45 are
independently controilled by a mechanically operated
switch, not shown, but contained in a switch housing
161 underlying the rotary shaft 121; suitable cut-off
switches, not shown, but which may be assumed to be
contained in the secondary housing 55 and controlled by
respective scale beams 73; and conventional circuit means
not shown. The switch within the housing 161 is op-
erated by a rock arm 162 to the outer end of which is
journalled a cam follower roller 163 that is engaged by
a third cam 164 mounted on the rotary shaft 121 for
common rotation therewith. The third cam 164 is so
shaped and so disposed with respect to the first and sec-
ond cams 120 and 153 respectively, that the switch with-
in the housing 161 is closed to energize the feeding mo-
tors 45 after the bags X are deposited on their respective
weighing scale platform structures 76. The above-men-
tioned cut-off switches, not shown, for de-energizing the
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feeding motors 45 when their respective bags X have
been brought to a predetermined weight, are preferably
of the type which is operated by electronic means involv-
ing the use of a beam of light and a photo-electric cell.
With reference to Figs. 7 and 8, it will be seen that said
source of light comprises an incandescent lamp 165 that
is mounted in a suitable casing 166 which in turn is car-
ried by a mounting panel 167 by means of a suitable
bracket 168, the panel 167 being disposed within the sec-
ondary housing 55 adjacent the front wall 65 thereof.
Closely adjacent the casing 166 is a similar casing 169
containing a photo-electric cell 170. The casing 169 is
also supported from the panel 167 by a bracket 171. A
pair of light transmiiting elements 172 and 173 are car-
ried by a mounting plate 174 in spaced parallel relation-
ship and project forwardly through an opening in the
front wall 65 of the secondary housing 55 to the interior
of the housing 4 rearwardly of one of the scale beams
73. The light transmitting elements 172 and 173 are
preferably solid rods of transparent synthetic plastic resin
having light transmitting characteristics which cause a
beam of light introduced at one end thereof to follow
any given bend which the rod may take and be emitted
from the opposite end thereof. At their forward ends, the
rods 172 and 173 are bent toward each other with their
front ends in opposed spaced relationship. - With this ar-
rangement, light from the incandescent bulb 165 passes
forwardly through the rod 172, from the front end thereof
to the opposed front end of the rod 173, and from thence,
rearwardly to the photo-electric cell 176. Tt will be noted
that both the casings 166 and 169 are provided with the
usual lenses for transmitting light between the rods 172
and 173 and their respective components 165 and 179.
While the above light-producing, transmitting and receiv-
ing apparatus has been described in the singular, it will
be appreciated that each scale beam 73 is associated with
an individual apparatus as above described. Extending
rearwardly from each scale beam 73 is a generally verti-
cally disposed relatively thin vane 175 that is adapted
to move vertically between the front ends of the rods 172
and 173 of its respective control apparatus. The vanes
175 are made from opaque material whereby, when the
rear ends of the scale beams 73 are moved upwardly,
by reason of the bags X supported thereby being brought
up to weight, the vanes 175 will, in passing upwardly from
normal positions between the front ends of their respective
light transmitting rods 172 and 173, permit transmission
of the beam of light to the photoelectric cell 17¢ and
cause the feeding motors 45 to become deenergized. In-
asmuch as the control circuits in themselves do not com-
prise the instant invention, and whereas such control cir-
cuits may be varied without affecting operztion of the
instant machine, detailed showing and description thereof
is believed unnecessary, and as such, is omitted in the
interests of brevity.

The entire dispensing and weighing operation con-
sumes a minimum of time, and the cam 126 is shaped
to cause the carriage 99 to be lowered for a length of
time sufficient to permit such dispensing and weighing.
As the cam 120 rotates, the carriage 99 is again raised
and the filled and weighed bags are carried to the dis-
charge end of the machine, and from thence to other
points by suitable means not shown with reference to
Fig. 5, it will be seen that the cam 129 is formed to
provide high and low dwell surface portions 1202 and
1205 respectively, and an intermediate dwell surface por-
tion 120c. Movements of the cam follower roller 123
from the low dwell surface portion 128b to the high
dwell surface portion 126z is rapid to cause fast raising
of the delivery conveyor flight 30. Movement of the
roller 123 from the surface portion 1204 to the inter-
mediate dwell surface portion 129c¢ is also quite rapid,
but decelerates quickly, said dwell surface portion 120c
causing the carriage 99 and delivery flight 30 to set the
containers X gently on their respective platform struc-
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tures 76, and partially support the containers X thereon.
As the roller 23 moves from the dwell surface portion
120c to the lower surface portion 1205, the carriage
99 and delivery flight 30 are lowered completely to cause
the entire weight of the containers X to be supported
by their respective platform structures 76.

For preventing bouncing of the delicately balanced
scale beams 73, we provide levers 176 pivotally mounted
intermediate their ends to brackets 177 mounted within
the housing 4. The levers 176 are yieldingly urged
toward engagement of one of the ends of each thereof
with an abutment member 178 on each of the scale
beams 73 by means of coil compression springs 179.
The opposite ends of the levers 176 are engaged by
abutment elements 186 in the nature of headed lock-nut
equipped bolts threadedly received in flanges or ears 181
on the side rail 101 of the carriage 99 when the car-
riage 99 is moved to its lower position, to swing the
levers 176 in a direction to release the scale beams
73 for the weighing operation. Obviously, when the
carriage 99 is again raised, the levers 176 will be pivotally
moved in the opposite direction by their respective
springs 179 to move their respective scale beams 73 into
engagement with the stop screws 95.

it will be appreciated that, although the counter-
weights 8 have been described as being fixed, the same
may be easily removed from their respective scale beams
73 and replaced with lighter or heavier counterweights
to enable the machine to accommodate variously weigh-
ing groups or runs of materials for container sizes. The
movable counterweight elements 81 are preferably used
for relatively fine weighing adjustment. It will further
be appreciated that vertical adjustment of the housing
4 and the conveyor carried thereby permits the instant
machine to be operatively coupled to the delivery ends
of conveyors or other bag filling machines of the bulk
charge dispensing variety, when there is a difference in
level between such different  conveyors or machines.
Moreover, the adjustment of the guide rail 134 and of
the material dispensing mechanism supported by the plate-
like element 40 readily adapt our machine to a relatively
wide variety of shapes and sizes of containers to be
filled.

While we have shown and described a commercial em-
bodiment of our novel container filling and weighing ma-
chine, it will be understood that the same is capable
of modification without departure from the spirit and
scope of the invention, as defined in the claims.

What we claim is:

1. Container conveying and controlling apparatus for
material dispensing and weighing devices comprising ma-
terial delivery mechanism and a weighing scale includ-
ing a container supporting platform mounted for limited
vertical weighing movements; said apparatus compris-
ing, a supporting structure, an endless flexible conveyor
element having a generally horizontally disposed delivery
flight with a vertically varying bag-engaging top surface
adjacent said platform and a return flight spaced from
the delivery flight, means on said supporting structure
mounting and guiding said conveyor element at the op-
posite ends of said flights, means for imparting continucus
and uninterrupted delivery movement to said conveyor
element, carriage means for guiding the delivery flight
of said conveyor element intermediate the end portions
of said delivery flight, mechanism for moving said car-
riage means between vertically spaced limits wherein the
container engaging top surface of said delivery flight is
disposed above and below the plane of said platform
respectively at the upper and lower limits of movement
of said platform, a gate element movable relative to
said conveyor element toward and away from the path
of travel of a container on said conveyor element to
stop movement of said container during movement of
said conveyor and to release the container for common
movement with said conveyor, and means for moving



2,889,031

11
said gate element in a direction to release a container
held thereby responsive to operation of said carriage
means moving mechanism to raise said carriage means.

2. Container conveying and controlling apparatus for
material dispensing and weighing devices comprising ma-
terial delivery mechanism and a weighing scale includ-
ing a plurality of container supporting platform sections
mounted for common limited vertical weighing move-
ments; said apparatus comprising, a supporting structure,
conveyor means including a plurality of laterally spaced
endless conveyor elements having cooperating generally
horizontally disposed delivery flights with vertically vary-
ing container engaging top surfaces adjacent different
ones of said platform sections and return flights spaced
from said delivery flights, means on said supporting struc-
ture mounting and guiding said conveyor elements at the
opposite end portions of said flights, means for imparting
continuous and uninterrupted delivery movements to said
conveyor elements, a carriage including a plurality of
guide elements in spaced parallel relation, each of said
guide elements receiving a delivery flight portion of a
different cne of said conveyor elements, means including
a pair of spaced cooperating levers mounting said car-
riage to the supporting structure for movements between
a lower position wherein said guide elements are sub-
stantially out of operative engagement with their re-
spective delivery flight portions and a raised position
wherein said guide elements support their respective de-
livery flight portions above the plane of said platform
sections at their upper limit of weighing movement, said
levers being pivotally mounted at corresponding portions
to the supporting structure on parallel horizontal axes,
said carriage being pivotally connected to other cor-
responding portions of said levers, a power driven rotary
shaft, a cam on said shaft operatively engaging one of
said levers to impart raising and lowering movements
to said carriage, a gate element mounted on said support-
ing structure for movements relative to said comveyor
element toward and away from the path of travel of a
container on said conveyor elements to stop movement
of said container during movement of said conveyor ele-
ments and to release the container for common move-
ments with said conveyor elements, and means for mov-
ing said gate element in a direction to release a container
held thereby responsive to rotation of said cam to raise
said carriage.

3. The structure defined in claim 2 in which said levers
are mounted in spaced relationship longitudinally of the
direction of movement of the delivery flight of said con-
veyor elements, the pivot axes of said levers extending
transversely of said direction of movement, and in further
combination with extensible and retractable tie rod means
connecting said levers together independently of said
carriage, adjustment of the length of said tie rod means
causing one end of the carriage to be raised or lowered
with respect to the other end thereof.

4. Container conveying and coatrolling apparatus for
material dispensing and weighing devices comprising
material delivery mechanism and weighing scale mecha-
nism including spaced container supporting weighing plat-
forms mounted for limited vertical weighing movements;
said apparatus comprising, a supporting structure, con-
veyor means including a plurality of laterally spaced end-
less conveyor elements having cooperating generally hori-
zontally disposed delivery flights with vertically varying
container engaging top surfaces adjacent said platforms
and return flights spaced from said delivery flights, means
on said supporting structure mounting and guiding said
conveyor elements at the opposite end portions of said
flights, means for imparting continuous and uninterrupted
delivery movements to said conveyor elements, a carriage
including a plurality of guide elements in spaced parallel
relation, each of said guide elements receiving a delivery
flight portion of a different one of said conveyor elements,
means including a pair of spaced cooperating levers
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mounting said carriage to the supporting structure for
movements between a lower position wherein said guide
elements are substantially out of operative engagement
with their respective delivery flight portions and a raised
position wherein said guide elements support their respec-
tive delivery flight portions above the plane of said plat-
forms at their upper limit of weighing movement, mecha-
nism operatively engaging said levers to impart raising and
lowering movements to said carriage and including a
power driven rotary shaft, a gate element movable rela-
tive to said conveyor element into and out of the path of
travel of containers on said conveyor elements, means for
releasably locking said gate clement in its container hold-
ing position in said path of movement of the containers,
and means including said shaft for moving said gate ele-
ment in a direction to release said containers for common
movements with said conveyor elements in predetermined
spaced relationship longitudinally of said conveyor ele-
ments and upon movement of said carriage to its raised
position, whereby, when said carriage is subsequently
lowered, said containers will be deposited each on a dif-
ferent one of said spaced platforms.

5. Container conveying and controlling apparatus for
material dispensing and weighing devices comprising mate-
rial delivery mechanism and weighing scale mechanism
including a pair of spaced container supporting platforms
mounted for limited vertical weighing movements; said
apparatus comprising, a supporting structure, an endless
fiexible conveyor element having a generally horizontally
disposed delivery flight with a vertically varying con-
tainer engaging top surface adjacent said platform and a
return flight spaced from the delivery flight, means on
said supporting structure mounting and guiding said con-
veyor element at the opposite end portions of said flights,
means for imparting continuous and uninterrupted de-
livery movements to said conveyor element, a carriage in-
cluding a guide clement receiving the delivery flight por-
tion of said conveyor element, mechanism for moving said
carriage between verticaily spaced limits wherein the top
engaging surface of said delivery flight is disposed above
and below the plane of said platform respectively at the
upper and lower limits of movement of said platform, said
mechanism comprising, a pair of spaced cooperating
levers pivotally mounted on the supporting structure and
operatively connected to said carriage, a rotary shaft,
and a cam on said shaft operatively engaging one of said
levers, a container engaging gate element mounted on said
supporting structure for movements into and out of the
path of travel of containers oa said delivery flight to re-
spectively stop and release said containers to space said
containers apart a distance corresponding substaniiaily
to the spacing between said platforms, a second cam
mounted on said rotary shaft for common rotation with
said first mentioned cam, motion transfer mechanism en-
gaged by said second cam and operatively connected to
said comtainer engaging gate element to move said gate
element in a direction to release a container held thereby,
vielding means urging said gate element in the opposite
direction to intercept and hold a succeeding container,
said second cam moving said gate element out of the
path of movement of said containers against bias of said
yielding means, and means operatively connected to said
motor for imparting intermittent rotary movement to said
rotary shaft.

6. Container conveying and controlling apparatus for
material dispensing and weighing devices comprising mate-
rial delivery mechanism and a weighing scale including
a container supporting platform mounted for limited
vertical weighing movements; said apparatus comprising,
a supporting structure, an endless flexible conveyor ele-
ment having a generally horizontally disposed delivery
flight with a vertically varying bag-engaging top surface
adjacent said platform and a return flight spaced from the
delivery flight, means on said supporting structure mount-
ing and guiding said conveyor element at the opposite ends
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of said flights, means for imparting continuous and un-
interrupted delivery movement to said conveyor element,
carriage means for guiding the delivery flight of said con-
veyor element intermediate the end portions of said de-
livery flight, mechanism for moving said carriage means
between vertically spaced limits wherein the container
engaging top surface of said delivery flight is disposed
above and below the plane of said platform respectively
at the upper and lower limits of movement of said plat-
form, said mechanism including a cam element and a
cooperating cam follower element, one of said last-
mentioned elements being power driven, the other thereof
being operatively connected to said carriage means, said
cam element having relatively low and relatively high
surface portions engaged by said follower element to move
the carriage to its upper and lower limits of movement
respectively, said cam element further defining an inter-
mediate dwell surface portion engaged by said follower
element during movement thereof from said high cam
surrace portion to said low cam surface portion, whereby
a container on said delivery flight is lowered rapidly and
gently to a position wherein said container is partially
supported by the scale platform and thereafter lowered
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into weighing position fully supported by said platform,
a gate element movable relative to said conveyor element
toward and away from the path of travel of a container
on said conveyor element to stop movement of said con-
tainer during movement of said conveyor and to release
the container for common movement with said conveyor,
and means for moving said gate element in a direction to
release a container held thereby responsive to operation
of said carriage means moving mechanism to raise said
carriage means.
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