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ments, to Barfelt Engineering' Company, Inc., Rock-

ford, IlL., 2 corporation of Delaware

Filed Mar. 24, 1958, Ser, No. 723,478
11 Claims, (ClL 269—121)

This invention relates to a machine for receiving pack-
ages which have been filled by a dispensing device and
for classifying the packages according to- their weight.
For example, the machine may separate the packages into
groups, one group comprising packages which are within
the range of correct weight, another group including
underweight packages and a third group being those
packages which are overweight.

The general object of the invention is.to provide a new
and improved machine of the above character which oper-
ates continuously and at a high speed and which accu-
rately weighs and classifies the packages. '

A more detailed object is to advance the packages
across a weighing scale plaiform by means of a belt which
is constructed and arranged in a novel manner so that
it has a uniform affect on the scale platform. and does not
detract from the accuracy of the weighing of the packages.

Another object is to provide a novel circuit which pro-
duces =2 signal corresponding to the weight of each pack-
age rapidly and accurately and which initiates the proper
classifying action.

The invention also resides in the novel mechanism for
classifying the packages according to weight.

A further object is to provide a new and improved
mechanism for utilizing the overweight and underweight
signals to correct the operation of the dispensing device
as soon as a trend of error is established so as to minimize
the number ‘of packages of incorrect weight discharged
by the dispensing device.

Other objects and advantages of the invention will be-
come apparent from the following detailed description
taken in connection with the accompanying drawings, in
which:

FIGURE 1 is a fragmentary perspective view of a
packaging machine and a classifying machine constructed
in accordance with the present invention.

FIG. 2 is a sectional view taken along the line 2—2
in FIG. 4.

FIG. 3 is a plan view of the classifying machine.

FIG, 4 is a sectional view taken along the line 4—4
in FIG. 3,

FIG. 5 is a perspective view of the belt and the mecha-
nism for driving the belt.

FIG. 6 is an enlarged fragmentary side view of the belt
and the scale platform,

FIG, 7 is an enlarged fragmentary sectional view taken
along the line 7—7 in FIG. 2.

FIG. 8 is a fragmentary sectional view taken along the
line 8—8 in FIG. 7.

FIG. 9 is an enlarged fragmentary sectional view taken
along the line 9—9 in FIG. 4.

FIG. 10 is a fragmentary sectional view taken along the
line 10—10 in FIG. 9.

FIG. 11 is a fragmentary sectional view taken along

the line 11—11 in FIG. 9.

FIG. 12 is a fragmentary sectional view taken along the
line 12-—12 in FIG. 9.

FIG. 13 is a fragmentary sectional view taken along
the line 13—13 in FIG, 9.

FIG, 14 is a view similar to FIG. 11 but showing

the parts in a different position.
FIG, 15 is an enlarged sectional view taken along the
line 15—15 in FIG. 1.
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FIG. 16 is a sectional view taken along the line 16—16
in FIG. 15,

FIG. 17 is an enlarged fragmentary sectional view taken
along the line 17—17 in FIG. 16.

FIG. 18 is a schematic diagram of the circuit used to
perform the classifying action of the machine.

FIG. 19 is a schematic view of the circuit used to cor-
rect the operation of the dispensing device.

As shown in the drawings for purposes of illustration,
a weight classifier 20 constructed in accordance with the
present invention is used in conjunction with a machine
21 for filling and closing cartons 22. On the machine 21,
each carton is delivered to a position beneath a dispens-
ing device or filler 23 with the upper end of the carton
open as shown in FIG. 1. In this position, the filler de-
posits a predetermined measured quantity of material to
be packaged in the carton which then is advanced to a
station. 24 where the top of the carton is closed. After
the cartons have been filled and closed, they are trans-
ferred to the weight classifier 20 which automatically
checks the weight of each carton to determiné whether
the weight is within. an acceptable range or above or be-
low this range and then classifies. the cartons accordingly.

The various operating parts of the weight classifier are
enclosed within an elongated: horizontal frame or housing-
28 and include a scale platform 26 (FIG. 3) mounted on
the end of a beam 27 which projects horizontally from.
a weighing head 28. The latter responds to the weight
of a carton 22 on the platform. 26 and then, as will be.
described in detail later, initiates the classification of the
package according to its weight. Various types of well-
known weighing heads can be used as long as- they pro-
duce a signal corresponding to the weight of the package.
on the scale platform and.the signal indicates whether
the weight is. within an acceptable range or above or
below this range. A known head suitable for the purposes.
of this invention is illustratively shown in Patent No.
2,323,023, Herein, a head produces a signal responsive
to the weight of the package across a resistor RES-1.
(FIG. 18). When a relay RR is energized, contacts:
RR-3 of this relay are closed to charge a condenser 29,
a shunt circuit for this condenser then being opened by.
the contacts RR—2 of the relay. The charge across the .
condenser is fed to the grid of a tube 30 which constitutes
the input of a phase discriminating circuit 31 of well-
known construction. If the carton being weighed is with-
in the proper range, there will be a signal at the terminal
A of the circuit. The signal will appear in the terminal B
if the carton' should be below this range and at the
terminal C when the carton is overweight.

In order to support the head 28 within the housing 25,
a flange 32 on the casing of the head is secured to a
horizental block 33 by bolts 34 (FIG. 3) and is located
properly relative to the block by dowel. pins 35. As
shown in FIG. 4, the block 33 is supported by a horizontal
plate ‘36 which. is rigid with the frame 25 and the block
is releasably connected to this plate so that the block,
the head 28 and. the scale platform 26 may be removed
from. the frame as a unit,

The block 33 is supported on the plate 36 through the
medium. of three screws 37, two of which engage the
block: near the front as shown in FIG. 3 while the third
engages the back of the block.. Each screw 37 is threaded
into the plate 3¢ and its upper end is conical to project
into a correspondingly shaped hole 38. formed in a flange
39 on the block 33. A pin 48 projects through the screw
and serves as a finger piece for turning the screw so that
the block may be leveled, the serew being held in the ad-
justed position by a lock nut 41. To hold the flange 39
down on the screws 37, bolts 42 extend through the flange
and a pin 43 projects laterally from the lower. end of each
bolt. By turning the bolt, the pin 43 may be swung in
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under a bracket 44 (see FIG. 8) which is rigid with the
plate 36. A compression spring 45 encircles each bolt
42 and acts between a handle 46 on the upper end of
the bolt and the flange 39 so as to urge the pin 43 up
against the underside of the bracket 44 and thereby press
the flange 3% down on the screw 37. With this arrange-
ment, the block is held firmly on the screws 37 by means
of the springs 42 but may be released easily simply by
grasping the handles 46 and depressing and turning the
bolts 42 so as to free the pins 43 from the brackets 44.

The filled cartons 22 are delivered by the packaging
machine 21 to the weight classifier 26 and are deposited
on a continuously driven belt 47 which advances the car-
tons across the scale platform 26. The belt may be made
of a band of nylon which is substantially as wide as the
scale platform and which forms a loop around two hori-
zontally spaced idler rollers 48 and 49 (FIG. 5) generally
alined with the scale platform 26 and around a drum 59
disposed beneath the roller 48, the belt being guided be-
tween the roller 49 and the drum 50 by a stationary sheet
metal channel 51. On the forward side of the scale plat-
form is a stationary approach platform 52 while on the
opposite side of the scale platform is a discharge platform
53, the ends of the scale platform being spaced from the
adjacent ends of the two stationary platforms as illustrated
in FIG. 5 and the three platforms together forming a
horizontal run of the conveyor belt 47,

Maintaining the tension of the belt 47 is a roller 54
which bears against the outside of the belt between the
idler roller 48 and the drum 50, The tensioning roller 54
is supported between the upper ends of generally vertical
arms 55 (FIGS. 2 and 4) whose lower ends are fast on a
horizontal shaft 56 journaled on the frame 25 in brackets
57. Clamped to the shaft 56 intermediate the ends thereof
is 2 downwardly extending arm 58 and a screw 59 projects
through an end wall of the frame and bears against this
arm. The roller 54 is urged against the belt by gravity
and thus the tensioning effect may be adjusted by turning
the screw 59 to change the angle of the arms 55 with
respect to the vertical, the screw being held in the ad-
justed position by a lock nut 6¢.

To drive the belt 47, a motor 61 (FIG. 4) is mounted
within the frame 25 and, through the medium of a belt
62 and a pulley 63, drives a horizontal shaft 64 which
is journaled in the frame and is spaced outwardly from
the drum 50 (see FIG. 5). A rubber roller 65 is placed
between the shaft and the drum so that it rests on both
and presses the belt against the drum. In this way, turn-
ing of the shaft 64 is transmitted through the roller 65 to

the drum 5@ and the roller and the drum together advance :

the belt 47. The roller is free to float in the space between
the shaft and the drum and, because of this, it is capable
of moving slightly toward or away from the drum which
it does automatically in response to decreases or increases
in pressure between it and the belt. Thus, the roller is
effective to maintain a uniform pressure on the belt and
this results in a constant speed drive. - If desired, the motor
61 may drive a pump 64> which provides a source of com-
pressed air to maintain the interior of the head 28 under
a slight pressure.

According to one aspect of the invention, the belt 47
and the platforms 26, 52 and 53 are arranged to cooperate
in a novel manner so that the effect of the weight. of the
belt on the scale platform 26 remains constant at all times.
Thus, the head 28 may be calibrated to compensate for
the weight on the scale platform due to the belt and this
calibration will be accurately effective throughout the
entire operation of the weight classifier 20. To this end,
the three platforms are arranged so that the belt bears
on the end edges 66 and 67 (FIGS. 5, 6 and 7) of the scale
platform 26 and on the adjacent end edges 68 and 69 of
the approach and discharge platforms 52 and 53 respec-
tively. - As aresult, the scale platform uniformly supports
one half of the weight of the unsupported span of belt

4

between the scale platform and the adjacent stationary

- platform.
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To insure that the belt 47 bears on the edges 66, 67,
68 and 69 of the three platforms, the approach and dis-
charge platforms 52 and 33 are inclined upwardly toward
the scale platform 26 as shown most clearly in FIGS. 4, 6
and 7. In this way, the belt bends over the various plat-
form edges and this insures that the latter edges bear
against the belt. The approach and discharge platforms
are mounted on the frame 25 so that they may be adjusted
to obtain the proper inclination.. For this purpose, the
two platforms are supported adjacent their four corners
by posts 78 (FIGS. 4 and 7) upstanding from the plate
36 by means of screws 71 which project through the plat-
form and are threaded into the posts. Compression
springs 72 encircle the screws and act between the posts
and the underside of the platforms so as to hold the latter
up against the heads of the screws. Thus, by adjusting
the various screws, the approach and discharge platforms
may be located at the proper height relative to the scale
platform and may be given the desired inclination.

Means is provided to classify the cartons 22 according
to their weight.. Herein this means is effective to let car-
tons of the proper weight continue along the path of the
belt 47 while it removes underweight cartons and displaces
overweight cartons so as to give a visual indication
of the number of cartons which have received too much
material from the dispenser 23. As shown in the draw-
ings, the classifying means may comprise an arm 73 which
is inactive when the carton is within the range of normal
weight, which pushes an underweight carton laterally off
the belt and onto a chute 74 and which shifts an over-
weight package toward the front edge of the belt. The
arm is fixed to and projects horizontally from the upper
end of a vertical shaft 75 disposed beyond the weighing
head 28 and behind the belt and journaled in bearings 76
(FIG. 9) which are mounted on the frame 235,

When the carton 22 is within the desired weight range,
the shaft 75 does not swing the arm 73 which remains
in its normal position parallel to the belt as shown in
FIG. 9. The arm 73 swings across the belt to the posi-
tion 73" in response to an underweight package so as to
push this package off the belt and onto the chute 74.
An overweight package causes the arm to swing in the
same manner but through a smaller arc, that is, to the
position indicated at 73’ so that such a package merely
is shifted to the left edge of the belt as viewed in FIG. 9.

The foregoing motions of the arm 73 are effected
through the action of a differential lever 77 (FIG. 11)
which responds to a signal from the weighing head 28,
the signal being an indication of whether the package is
normal weight or over or under the normal weight. The
opposite ends of the lever are pivotally connected to hori-
zontal links 78 and 79 which are mounted for endwise
shifting but normally are held in the positions illustrated
in FIG. 11.: A lever arm 8@ rigidly connected to the
shaft 75 projects horizontally over the differential lever
77 and a bolt 81 projects through the differential lever
and is received in a slot 82 formed in the free end por-
tion of the lever arm 88. The bolt 81 passes through
the differential lever at a point closer to the link 78 than
the link 79 and this bolt forms a pivotal connection be-
tween the differential lever and the lever arm. A sec-
ond lever arm 83 is similarly clamped to the shaft 75
and projects laterally from the shaft in the direction op-
posite to the lever arm 88. A contractile spring 84
acts between the free end of the lever arm $3 and a pin
85 rigid with the frame so that the spring tends to turn
the shaft 75 clockwise as viewed in FIG. 11.

With both of the links 78 and 79 held agzinst endwise
shifting, the spring 84 is ineffective to turn the shaft 75
and thus the classifying arm 73 remains in its normal
or inactive position illustrated in FIG. 1. This is the
condition which prevails as long as the packages passing
over the scale platform 26 are within the range of ac-.
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céptable weight. Should a package be underweight, the
link 78 is released and is free to shift forward from the
position shown in FIG. 11 to the position shewn in
FIG. 14. When this link is released, therefore, the
spring 84 is able to turn the shaft 75, the differential lever
thereby swinging about the pivotal connection 86 be-
tween it and the other link 79. As a result, the arm 73
swings across the belt 47 to the position shown in phan-
tom in FIG. 14. If the carton happens to be overweight,
the link 79 is released for endwise shifting while the link
78 is held in its normal position. Release of this link
also permits the spring 84 to turn the shaft since the dif-
ferential lever 77 is free to swing about the pivotal con-
nection 87 between it and the link 78 as illustrated in
FIG. 12. In this case, however, the shaft 75 turns
through a smaller angle than in the case of an under-
weight carton due to the fact that the bolt 81 is off cen-
ter relative to the differential lever. For this reason, the
arm 73 swings only part way across the belt to the posi-
tion shown in phantom in FIG. 12. Thus, through the
action of the differential lever, underweight packages
are moved off of the belt while overweight packages are
displaced laterally but remain on the belt.

To achieve the foregoing action of the differential lever
717, each of the links 78 and 79 is associated with an in-
dividual cam but is under the control of the cam only
for the appropriate weight condition of the carton 22
being weighed. Thus, the cam 88 associated with the
link 78 permits the latter to shift endwise if the carton
is underweight while the cam 89 associated with the link
79 permits this link to shift when the carton is over-
overweight. For this purpose, the rear end of the link
78 is pivotally connected to a generally vertical lever 80
(FIG. 10) which is fulcrumed at its lower end on a block
91 rigid with the underside of a rectangular open frame-
work 92 and carries a follower roller 93 intermediate its
ends. The roller coacts with the cam 88 which is fast
on a horizontal cam shaft 94 and is urged into engage-
ment with the cam by a contractile spring 95 which acts
between a stationary pin 96 and the lever 98. A similar
lever 97 (FIG. 13) fulcrumed on another block 91 is
connected to the other link 79 and also carries a follower
98 urged into engagement with the cam 89 by a con-
tractile spring 99. The camshaft 94 is journaled in
spaced bearings 100 and 101 which are supported in the
framework 92. A center plate 102 of the latter is bolted
to a partition 103 of the frame 25 as shown in FIG, 12
so that the framework is rigid with the housing frame.

Under normal conditions, that is, either when no car-
ton is being weighed or when the carton on the scale
platform 26 is within the proper range of weight, the
links 78 and 79 are held in their inactive positions shown
This is achieved by using blocking mem-
bers 104 and 105 which engage the levers %0 and 97 re-
spectively and hold these levers in their starting position
which is the position shown in FIG. 10. Herein, the
blocking member 104 for the link 78 is a lever fulcrumed
at 106 on the upper plate 107 of the framework 92. A
contractile spring 108 acting between the blocking lever
and a pin 109 upstanding from the plate 107 normally
holds the blocking lever against a stop pin 11¢ (FIG.
12) and, in this position, the end of the blocking lever
engages the lever 99 to prevent the ‘link 78 from shift-
ing forward. ’

In order to release the lever 90 and permit endwise
shifting of the link 78 in response to the presence of an
underweight carton on the scale platform 2§, a solenoid
SOL-~1 responds to the signal from the head 28 in a man-
ner to be described and swings the blocking lever 104
out of engagement with the lever 99. For this purpose,
the solenoid is mounted on the plate 167 and its arma-
‘ture is pivotally connected through a link 111 to the
blocking lever (FIG. 12). When the solenoid is ener-
gized, the link 131 moves to the right as viewed in FIG.
12 and swings the blocking lever away from the lever
90 against the action of the spring 108. A similar ar-
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8
rangement is utilized in connection with the blocking
lever 105, the latter normally being held in the block-
ing position against a pin 112 by a contractile spring 113
and being moved out of engagement with the lever 27
by a solenoid SOL-2 which is connected to the blocking
lever through a medium of a link 114.

Ags illustrated in FIGS. 4 and 9, the cam shaft 94 is
driven by the drum 50 through the medium of a sprocket
wheel 115 on the drum shaft 116, a chain 117 and a sprock-
et wheel 118 fast on a shaft 119 which is alined with the
cam shaft and is journaled in a bearing 1260 on the frame-
work 92. The shaft 119 is driven continuously and is con-
nected to one element 121 of an electromagaetic clutch
122, the other element 123 of the clutch being secured to
the cam shaft. Thus, when the clutch 122 is engaged, the
cam shaft is turned. An electromagnetic brake 124 is
energized alternately with the clutch so that, when the
clutch is engaged, the brake is released and the brake is
energized to stop the cam shaft 94 when the clutch is dis-
engaged. The arrangement is such that the camshaft is
rotated through one revolution each time an overweight or
underweight carton passes across the scale platform 26
and, for this purpose, the appropriate solenoid is, in a
manner to be described, deenergized before the revolution
is completed. The armature of the solenoid, however,
cannot return until the corresponding blocking lever 164
or 105 is permitted to swing back. This occurs upon com-
pletion of one revolution when the cam 88 or §9 has swung
the associated lever 99 or 97 back to the starting position.
At that time, the blocking lever swings in front of the fol-
lower lever and the armature of the solenoid returns. This
opens the switch S-2 or the switch S—4 and closes the
switch S-1 or the switch S-3 and disengages the clutch
122 and engages the brake 124 to stop the camshaft.

With the foregoing arrangement, the links 78 and 79
normally are in the retracted position shown in FIG. 11
and the clutch 122 is disengaged so that the camshaft 94
is stationary. When a carton of the proper weight passes
over the scale platform 26 the clutch remains deenergized
and, as a result, there is no turning of the differential
lever 77 and the classifying arm 73 remains in its inactive
position to permit this carton to continue along the path
of the belt 47 without being displaced. If an underweight
carton passes ‘across the scale platform, the head 28 will
produce a signal which, in a manner to be described, de-
energizes the brake 124 and energizes the clutch 122 to
start the camshaft 94 rotating. Simultaneously, the head
energizes the solenoid SOL~1 to shift the blocking lever
104 out of engagement with the lever 96.

Thus, as the cam 88 turns with the camshaft, the spring
95 holds the follower 93 against the cam so that the link

" 78 is shifted forwardly. This permits the spring 84 to turn

the lever arms 86 and 83 through the angle permitted by
the turning of the differential lever 77 about the pivot 86
thereby turning the shaft 75 and swinging the classifying
arm 73 across the belt 47 to push the carton off the belt
and onto the chute 74. When the camshaft has compleied
one revolution, the cam 88 has returned the lever 90 and
the link 78 to the starting position and the clutch 122 is
disengaged and the brake 124 is energized thereby stopping
the camshaft. The parts, therefore, again are in their
starting position preparatory to the weighing and classify-
ing of the next carton. Generally, the same operation
occurs in the case of an overweight carton except, in that
instance, the solenoid SOL-2 is energized whereby the
link 79 shifts forward with the result that the shaft 75 and
arm 73 are swung through a shorter angle merely to dis-
place the carton on the belt. )

The circuit responsive to the head 28 is arranged so that
there is no charge across the condenser 29 when a package
within the present normal weight range is on the scale
platform 26 while there is a plus or minus charge across
the condenser for overweight and underweight packages.
As a result, there would he a relatively large charge across
the condenser when there was no package on the scale and
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a comparatively long time would be required for the con-
denser to discharge to a value corresponding to the weight
of a package when the latter was delivered onto the scale
platform. To eliminate the time required for such dis-
charging of the condenser 29, the present invention con-
templates deenergizing the weighing circuit until a package
actually is on the platform 26 so that the condenser never
is charged above a value corresponding to the actual
weight of a package. This is achieved by utilizing a sens-
ing element 127 which detects the presence of a package
on the scale platform and which thereupon operates to
energize the weighing circuit.

Herein, the sensing element 127 is a photoelectric cell
which is spaced inwardly from the forward end of the
scale platform 26 so as to be energized by a carton 22
when the latter has moved completely onto the platform.
The photoelectric cell 127 is disposed on one side of the
platform and a light source 128 is located on the opposite
side and directs a light beam toward the photoelectric cell.
These elements are spaced from the end of the scale plat-
form a distance substantially equal to the width of a carton
so that the carton interrupts the beam of light as soon as
the trailing edge of the carton reaches the forward edge 66
of the scale platferm. In order to make the photoelectric
cell adjustable for cartons of different widths, the cell and
the light source 128 are mounted on arms 129 (FIG. 4)
which project upwardly from the opposite ends of a shaft
130. The latter extends through and is journaled in the
block 33 as shown in FIG. 4 so that the photoelectric cell
and the light source may be moved in unison toward or
away from the forward edge 66 of the scale platform by
rocking the shaft 130 about its axis. The shaft is held in
the selected position of adjustment by a suitable set screw.

As illustrated in FIG. 18, the photoelectric cell 227 ener-
gizes a relay 1E which closes contacts $E~1 in the circuit
of the relay RR.. The latter thereby is energized opening
contacts RR-2 in the shunt circuit of the condenser 29 and
closing the contacts RR~3 to charge the condenser in ac-
cordance with the weight of the carton on the scale plat-
form 26. The relay RR also closes contacts RR~1 which
complete a holding circuit for the relay which thus remains
energized upon deenergization of the relay iE.

After the weighing circuit is energized, a short period
of time, on the order of 0.15 to 0.30 of a second, is per-
mitted to elapse before the output of the phase discrimi-
nating circuit 31 actuates the classifying function of the
arm 73 to permit the charge across the condenser 29 to
reach a value corresponding to the weight of the package
on the scale platform 26. This time delay is achieved by
the carton traveling across the platform and actuating a
second sensing element 131 disposed adjacent the rear end

of the platform. Like the first, the second sensing ele--

ment is a photoelectric cell with an opposed light source
132. The cell and the light source are mounted on the
opposite ends of a shaft 133 (FIG. 7) similar to the
shaft 130 for adjustment toward and away from the rear
edge 67 of the scale platform and are held in the ad-
justed position by a set screw 134,

When the light beam to the photoelectric cell 131 is
interrupted by a carton, a relay 2E (FIG, 18) is energized
and the contacts 2E-2 of this relay complete the circuit
of a relay CR1 which is connected across the output of
a full wave rectifier 135. Contacts CR1-2 of the relay
CR1 complete the circuit of a relay RS whose contacts
RS-1, RS-2 and RS-3 connect information relays OK,
UN and OV to the output terminals A, B and C of the
phase discriminating circuit 31, the circuits of these relays
also being completed through the contacts CR1-1 of the
relay CR1. Thus, if the carton is within the proper
weight range, there will be a signal at the terminal A
and, as a result, the relay OK will be energized. Simi-
larly the relay UN will be energized if the carton is under-
weight and the relay OV will be energized if the carton is
overweight. Since the light source 132 is interrupted
only momentarily by the carton, the relay 2E and thus
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the relay CR1 will be deenergized. The normally closed
contacts 2E~1 of the relay 2E, however, provided a closed
circuit for whichever information relay has been' ener-
gized, this circuit being completed by the individual con-
tacts OK-2, UN-2, and OV-2 of these relays.

When the relay OK is energized, it completes its own
holding circuit through contacts OK~2 and it also com-
pletes a circuit to a light 136, which conveniently may be
green, through contacts OK—1. In the case of an under-
weight carton, the relay UN closes its own holding cir-
cuit through contacts UN-2 and the circuit of the sole-
noid SOL~1 and the circuit of a differently colored light
137 are completed through contacts UN-1. As described
above, the solenoid SOL-1 when energized shifts the
blocking lever 104 so that the follower 93 may contact
the cam 88. The armature of the solenoid also opens a
switch S-1 in the circuit of the coil of the brake 124 to
disengage the latter and closes a switch S-2 in the cir-
cuit of the coil of the clutch 122 to start the camshaft
94 turning. Similarly, the relay OV is energized in re-
sponse to an overweight package and closes a holding
circuit through contacts OV-2 and the circuits of sole-
noid SOL~2 and a signal lamp 138 through contacts
OV-1. This solenoid also deenergizes the brake and
energizes the clutch through switches S-3 and S—4 re-
spectively.

The relay CR1 also closes contacts CR1-3 to energize
‘a relay CR2. Because of a resistor RES-2 in series with
the latter relay and a condenser 139 connected in paral-
Iel, there is a short time delay in the energization of the
relay CR2. This time delay permits the relay RS to
energize the appropriate information relay before the
relay RS is deenergized by the opening of the contacts
CR2-2. The relay CR2 also opens normally closed con-
tacts CR2-1 which deenergize the relay RR and this
opens the contacts RR-3 in the weighing circuit and
closes the contacts RR~2 in the shunt circuit of the con-
denser 29 to discharge the condenser and prepare the
weighing circuit for the next carton.

When either of the relay UN or the relay OV is ener-
gized, the camshaft 94 begins to turn. Such turning
continues even though the carton has passed the second
photoelectric cell 131 since the appropriate information
relay remains energized through its own holding circuit
until a cam 125 on the camshaft opens a switch S-8
which is in the circuit of the information relays. When
this switch is opened, the information relays are deener-
gized and this deenergizes the solenoids SOL-1 and
SOL-2 so that, upon completion of one revolution of the
camshaft, the clutch 122 is disengaged and the brake 124
engaged to stop the camshaft preparatory to the classify-
ing of the next carton.

With the arrangement described above, the classifier
20 is placed in operation by depressing a “Start” push
button (FIG. 18) which connects a relay M across power
lines L-1 and I-2, the various relays and solenoids
of the control circuit also being connected across these
lines with the exception of the relays CR1 and CR2.
When the relay M is energized, it completes a holding
circuit through contacts M—1 and energizes the motor
61 by closing contacts M~2 which connect the motor to
a source of alternating current through lines m, m, m.
As a result, the belt 47 is driven to advance the cartons
22 from the packaging machine 21 across the scale plat-
form 26. As the first carton interrupts the light beam to
the photoelectric cell 127, the relay 1E is energized and,
through the contacts 1E~1, enérgizes the relay RR. The
latter, by opening the contacts RR—2 and closing the
contacts RR-3, energizes the weighing circuit so that
there is a signal across the appropriate one of the ter-
minals A, B and C of the phase discriminating circuit
31. As the carton continues across the scale platform,
it interrupts the light beam to the second photoelectric
cell' 131 which thereupon energizes the relay 2E. By
closing the contacts 2B~2, this relay energizes the relay
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CR1 which closes the contacts CR1-2 to energize the re-
lay RS, the latter completing the circuits of the informa-
tion relays OX, UN and OV.

If the first carton is within the range of acceptable
weight, there will be a signal at the terminal A so that
the relay OK is energized and this in turn closes the
contacts OK~1 to light the signal lamp 136. Shortly
after the relay CR1 has been energized, the relay CR2 is
energized by the closing of the contacts CR1-3. This
opens the contacts CR2-2 in the circuit of the relay RS
and also opens the contacts CR2-1 in the circuit of the
relay RR. With the latter deenergized; the weighing cir-
cuit is opened at the contacts RR-3 and the condenser 29
is discharged through the shunt circuit by the closing of
the contacts RR—2. Thus, there is no longer a signal at
any of the terminals of the circuit 31 and this circuit to-
gether with the conirol circuit again is in condition for
the weighing of the next package. The lamp 136, how-
ever, remains lit until the cam 125 opens the switch
S-8 to deenergize the relay OK which has remained ener-
gized through the contacts OK-2.

The next package conditions the weighing circuit in
the same manner. If this package should be underweight,
a signal will appear at the terminal B so that the relay
UN is energized instead of relay OK. This lights the
lamp 137 and energizes a solenoid SOL-1. The latter
opens the switch S—1 to disengage the brake 124 and
closes the switch S-2 to engage the clutch 122 so that the
camshaft 94 now is driven through the chain 117. At
the same time, the solenoid swings the blocking lever 104
away from the lever 99 so that the follower 93 remains
in contact with the cam 88 as the shaft turns. With the
parts in this condition, the spring 95 pulls the lever 96
forward as the cam 88 turns thereby. shifting the link 78
endwise and swinging the differential lever 77 about the
pivot 86.. This permits the spring 84 to turn the shaft
75 and swing the arm 73 across the belt and push the
carton onto the chute 74. As the camshaft continues to
turn, the cam 125 opens the switch opens the switch S-8
thereby deenergizing the relay UN. This deenergizes the
solenoid SOL~1 so that the clutch 122 is disengaged and
the brake 124 engaged to stop the camshaft 94. The
various mechanisms then again are in condition to weigh
and classify the next package.

In the case of an overweight carton, the signal appears
at the terminal C to energize the relay OV which, through
the solenoid SOL-2, controls the brake 124 and the clutch
122 to preduce a single revolution of the camshaft 94 in
the same manmner as the relay UN. In this case, however,
the link 79 is shifted endwise while the link 78 is held
so that the differential lever swings about the pivot 87.
This produces a shorter swing of the arm 73 so that the
package merely is displaced laterally on the belt rather
than being moved off of the belt and onto the chute 74.

Mechanism 149 is provided for correcting the opera-
tion of the dispenser 23 in response to the overweight and
underweight signals of the phase discriminating circuit 31
so as to reduce the number of cartons of incorrect weight
subsequently produced by the packaging mechanism. 21.
In the present instance, this mechanism comprises a shaft
141 (FIGS. 15, 16 and 19) which is stepped in one direc-
tion in response to underweight cartons and in the oppo-
site direction in response to overweight packages and
periodically such stepping of the shaft 141 is utilized to
correct the dispenser 21. This is achieved by returning
the shaft to its original position and, during the return of
the shaft, by connecting the latter to a correcting shaft
142 (FIG. 1) on the dispenser so that the dispenser is
adjusted by an amount corresponding to the number of
times and the direction that the shaft 141 has been
stepped. '

As shown in FIGS. 1, 15 and 16, the shaft 141 is dis-
posed within a housing 143 located near the dispenser 23
and is journaled in spaced bearings 144, Alined with the
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shaft and journaled in bearings 145 is a second shaft 146
and the two shafts are coupled by an electromagnetic
clutch 147. The outer end of the shaft 146 carries a
sprocket wheel 148 which, through a chain 149, is con-
nected to a sprocket wheel 150 on the adjusting shaft 142
of the dispenser. A reversible motor 151 disposed with-
in a housing 143 is connected by means of a chain 152 to
the shaft 146 and, in a manner to be described, is ener-
gized when the clutch 147 is engaged to return the shaft
141 to its original position and simultaneously turn the
shaft 146 to produce a similar turning of the adjusting
shaft 142.

The shaft 141 is stepped in one direction or the other
in response to the energization of the relays UN and OV
and, for this purpose, the relay UN closes contacts UN-3
in the circuit of a solenoid SOL-3 (FIG. 19) while the
relay OV similarly closes contacts OV-3 in a circuit of
a solenoid SOL-4. As illustrated in FIGS. 16 and 17,
the solenoid SOL-3 is disposed on one side of the shaft
141 and its armature is connected through a link 153 to
one leg of a bell crank lever 154, The latter is fulcrumed
in the housing 143 at 155 and the other arm of this lever
carries a pawl 156 which is engageable with the teeth of
a ratchet wheel 157 keyed to the shaft 141. A contractile
spring 158 acting between a stationary pin 159 and the
bell crank lever normally holds the pawl out of engage-
ment with the ratchet wheel in the position shown in full
lines in FIG, 17. When the solenoid SOL-3 is energized,
the lever is swung counterclockwise to the position shown
in broken lines and the pawl thereby engages a tooth of
a ratchet-wheel and turns the shaft 141 one step. The
solenoid SOL-4 similarly turns a bell crank lever 160
which carries a pawl 161 for engaging the teeth of a
ratchet wheel 162 also keyed to a shaft 141, Since the
solenoid SOL-4 is on the other side of the shaft, this sole-
noid steps the shaft in the oppesite direction.

Keyed to the shaft 141 is a cam 163 which, when the
shaft is turned from its neutral position by the solenoid
SOL-3 in response to an underweight package, closes a

switch SW-§ in a circuit of a relay UR. Similarly, a cam

164 on the shaft closes a switch SW-7 in the circuit of a
relay OR in response to an overweight package. The
cam is arranged so that neither of these switches are
closed when the shaft is in the starting position illus-
trated in FIG. 19. It will be apparent that a predeter-
mined number of underweight packages will be balanced
by the same number of overweight packages so that the
shaft 141 will be returned to its original position and
both of the switches SW-6 and SW-7 will be opened.
The switch SW—6 will be closed only when there has been
a preponderance of underweight packages and the switch
SW-7 will be closed only when there have been more
overweight packages than underweight packages. With
either of the switches closed, however, the corresponding
relay UR or OR will remain deenergized since a switch
SW-5, which is in the circuits of both of these relays, is
open.

The switch SW-5 is under the control of a cam 165
which is fast on a shaft 141 and which is effective to
close the switch whén the overweight cartons have ex-
ceeded the underweight cartons by a predeterminéd num-
ber, for example, five, or vice versa. For this purpese,
the cam is formed with a dwell 166 (FIG. 19) and,
when the shaft 141 is in its original position, the fol-
lower 167 for the cam is in the center of the dwell.
When the shaft 141 has been turned a sufficient number
of steps in either direction, the follower 167 engages
either a rise 168 or a rise 169 on the cam 165 and closes
the switch SW-5. 1If there have been more underweight
packages than overweight packages, the follower en-
gages the rise 169 and, since the switch SW=6 will be
closed at this time, the relay UR is energized. Similarly,
if there are more overweight packages than underweight
packages, the follower engages the rise 168 to energize
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the relay OR, the switch SW-7 having previously been
closed. Energization of either the relay UR or the relay
OR causes the clutch 147 to engage and energizes the
motor 151 to drive the shaft 141 back to its original
position thereby to turn the shaft 142 and effect an
adjustment of the dispenser device 23. When the relay
UR is energized, for example, its contacts UR-1 are
closed to complete the circuit of the clutch coil across
a full wave rectifier 17¢ which is connected across the
lines L-1 and L-2. This engages the clutch. Also,
contacts UR-2 and UR-3 are closed to complete the
circuits of the coils 171 and 172 of the motor 151, a
condenser 173 being included in the circuit of the coil
172 to shift the phase of the current to that coil. With
the motor thus energized, it turns in the proper direc-
tion to rotate the shaft 141 back to its initial position
as shown in FIG. 19.

The relay UR also opens normally closed contacts
UR~4 which, when closed, connects the motor cojl 172
across the lines L-1 and 1-2 through a half wave rec-
tifier 174. This produces a dynamic braking in the
motor when the latter is deenergized. A second set of
normally closed contacts UR-5 are opened to disable
the solenoids SOL-3 and SOL-4 so that there is no
danger of their corresponding pawls 156 and 161 and
ratchet wheels 157 and 162 engaging and interfering
with the turning of the shaft 141 when this shaft is
being driven by the motor 151.

A similar set of contacts is actuated by the relay
OR. Thus, contacts OR-1 cause the clutch 147 to en-
gage and contacts OR—2 and OR-4 energize the motor
151. In this case, however, the motor coil 171 is con-
nected to the condenser 173 so that the motor turns in
the opposite direction. Associated with the relay OR
are normally closed contacts OR-3 which apply the dy-
namic braking effect and normally closed contacts OR-5
which disable the two solencids SOL-3 and SOL-4.

_Means is provided for producing a correction of the
dispensing device 23 according to the number of over-
weight and underweight packages within a group of a
predetermined number irrespective of whether there has
been a preponderance of one or the other sufficient to
close the switch SW-5. Herein, this means comprises
a stepping switch 175 which is responsive to the succes-
sive packages being weighed by the head 28 and whose
terminal contact 176 completes a circuit in parallel with
the switch SW—5 so that either the relay UR or the
relay OR, depending on the number and type of pack-
ages of incorrect weight in the group counted by the
stepping switch, is energized. Thus, a correction of
the dispensing device 23 is made each time a complete
group of packages is weighed provided that the shaft 141
has been displaced from its original position by under-
weight or overweight packages.

In the form of the invention illustrated in the draw-
ings, each group is made up of ten packages and, accord-
ingly, the stepping switch 175 includes ten contacts.
The movable contact 177 of the switch is actuated by
a conventional pulsing coil 178 which is connected across
the output of the rectifier 179 through the normally
open contacts 2E-3 of the relay 2E. With this arrange-
ment, the pulsing coil 178 is energized each time a pack-
age passes the photoelectric cell 131 and, therefore, the
contact 177 is moved one step for every package that
crosses- the scale platform 26. A reset coil 179 is con-
nected in series with the coil of the clutch 147 so that,
each time the clutch is engaged to turn the shaft 141
back to its initial position, the movable contact 177 is
returned to the first stationary contact of the stepping
switch 175. In other words, the stepping switch begins
to count a new group of packages each time a correc-
tion of the dispensing device 23 is made whether the
correction is initiated by the switch SW-5 or by the
stepping switch 175.

~ - Should every package of a group counted by the step~
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ping switch 175 be within the correct range of weight
or should the number of overweight packages exactly
equal the number of underweight packages within the
group, the shaft 141 will be in its original position when
the movable contact 177 of the stepping switch reaches
the terminal contact 176. Under these conditions, both
of the switches SW-6 and SW-7 will be opened so that
neither the relay UR or the relay OR will be energized.
As a result, neither the clutch 147 nor the motor 151
will be energized and there will be no correction of
the dispensing device. ~ Also, the reset coil 179 will not
be energized and thus the movable contact 177 remains
idle at the terminal contact 176. The various parts re-
main in. this position. until the first package of incor-
rect weight crosses the scale platform 26. Should this
package be underweight, the relay UR will be ener-
gized immediately and a one unit correction to the dis-
penser 23 will be made. A similar correction for over-
weight will be made if that package should be above the
desired weight range.

It will be observed that the foregoing system effects
a correction of the dispensing device 23 in three dif-
ferent ways and this provides a rapid initial correction
when the dispenser deviates from the desired perform-
ance by large amounts such as might be the case -at
the start of a packaging operation. This correction is
effected by the cam 165 and the switch SW-5 which will
produce an immediate correction whenever the dispenser
fills successive packages with too little or too much
material. Then the system provides a finer adjustment
since it corrects the dispenser for each underweight or
overweight trend as detected within the group counted
out by the stepping switch 175. Ultimately, the dispenser
is adjusted quite accurately in which case the movable
contact 177 tends to idle at the terminal contact 176.
Under this condition, a small correction will be made
as soon as the first package of improper weight crosses
the scale platform. Thus, the system adjusts the dis-
penser rapidly and accurately maintains the proper op-
eration of the dispenser.

I claim:

1. A machine for weighing successive packages com-
prising a frame, a horizontal scale platform having a
normal position and operable to deflect vertically under
the weight of a package on the platform, means respon-
sive to the defiection of said platform and operable to
produce a signal corresponding to the amount of defiec-
tion, two stationary platforms, one disposed at each end
of said scale platform and each spaced from the adjacent
end of the scale platform, an endless belt-having a gener-
ally horizontal run extending across said three platforms,
said stationary platforms being inclined upwardly toward
said scale platform to cause said belt to bear against the
edges of said stationary platforms adjacent said scale plat-
form whereby the stationary platforms uniformly support
the belt throughout the weighing operation, said scale
platform and said edges of said stationary platforms being
substantially in a common horizontal plane when the scale
platform is in said normal position, and means to drive
said belt endwise thereby to advance packages across
said scale platform. :

2. A machine for weighing successive packages, said
machine having, in combination, a frame, horizontzal scale
platform mounted on said frame to deflect vertically under
the weight of a package on the platform, means respon-
sive to deflection of said platform and operable to produce
a signal corresponding to the amount of deflecticn, two
stationary platforms, one disposed at each end of said scale
platform and each spaced from the adjacent end of the
scale platform, an endless belt having a generally horizon-
tal run extending across said three platforms, a plurality
of idler rollers including a drum supporting said belt, a
driving roller laterally spaced from said drum and dis-
posed on the opposite side of said belt, power actuated
means for turning said drive roller, and an intermediate
roller of a diameter greater than the space between said
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drive roller and said drum and resting freely on the drive
roller to be urged by gravity toward the drum thereby
to press said belt against said drum, said intermediate
roller being turned by said drive roller thereby to turn
said drum and advance said belt.

3. A machine for weighing a succession of packages,
said machine comprising a frame, a horizontal platform
mounted on said frame to deflect vertically under the
weight of a package on the platform, means for deliver-
ing successive packages to said platform, a circuit respon-
sive to deflection of said platform and including a con-
denser charged according to the amount which the plat-
form deflects, a sensing element operable to detect the
presence of a package arriving onto said platform and
to energize said circuit thereby to charge said condenser,
means responsive to said circuit and operable to produce
a signal corresponding to the charge across said con-
denser, and mechanism operable after said signal has been
produced and before said package has left said platform
to deenergize said circuit.

4. A machine for weighing a succession of packages,
said machine comprising a frame, a horizontal platform
mounted on said frame to deflect vertically under the
weight of a package on the platform, means for deliver-
ing successive packages to said platform, a circuit respon-
sive to deflection of said platform and including a con-
denser charged according to the amount which the plat-
form defiects, a sensing element operable to detect the
presence of a package arriving onto said platform and
to energize said circuit thereby to charge said condenser,
means responsive to said circuit and operable to produce
a signal corresponding to the charge across said condenser,
a second sensing element operable to detect the package
as the latter reaches the rear end portion of said platform,
and means responsive to said second sensing element and
operable to deenergize said circuit.

5. A machine for weighing a succession of packages,
said machine having, in combination, a frame, a generally
horizontal platform mounted on said frame to deflect
vertically under the weight of a package on the platiform,
means for delivering successive packages to said platform,
said packages arriving at the forward edge of said plat-
form and leaving across the rear edge of said platform,
a circuit responsive to deflection of said platform and
including a condenser charged according to the amount
which the platform deflects, a photoelectric cell disposed
adjacent the forward edge of said platform to detect the
presence of a package being delivered to the platform
and operable to produce a signal, means responsive to a
signal of said photoelectric cell and operable to energize
said circuit thereby to charge said condenser, a second
photoelectric cell disposed adjacent the rear edge of said
platform and operable to produce a second signal when
a package passes the second photoelectric cell, and mecha-
nism responsive to the signal of said second photoelectric
cell and operable to produce a weight signal correspond-
ing to the charge across said condenser and to deenergize
said circuit before the package reaches said platform.

6. A machine for classifying packages according to
weight, said machine including, in combination, a frame,
a generally horizontal scale platform mounted on said
frame to deflect vertically under the weight of a package
on the platform, an endless belt having a run extending
across said platform and operable to deliver packages
successively to said platform, a member disposed beyond
said platform and mounted on said frame to move across
said belt, means responsive to the deflection of said plat-
form and operable to produce a normal signal when the
platform deflects a predetermined amount, an under-
weight signal when the platform deflects a lesser amount
and an overweight signal when the platform deflects a
greater amount, and an actuator operable in response to an
underweight signal to move said member across said belt
thereby to move the package off the belt, said actuator
being responsive to an overweight signal to move said
member partially across said belt and to stop the member
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short of the edge of the belt thereby to shift the package
laterally on the belt while leaving the pacakge on the belt.

7. In a machine for classifying packages according to
weight, said machine comprising a frame, a generally
horizontal scale platform mounted on said frame to deflect
vertically under the weight of a package on the platform,
an endless belt having a run extending across said plat-
form and operable to deliver said packages successively
to the platform, a horizontal arm mounted on said frame
beyond said platform to swing about a vertical axis across
said belt and to shift packages laterally of the belt, a dif-
ferential lever having two fulcrums spaced apart along
the lever and connected to said arm, said lever being oper-
able to swing said arm through a predetermined angle
when the lever turns about one fulcrum and through a
greater angle when the lever turns about the other ful-
crum, means responsive to the deflection of said platform
and operable to produce a normal signal when the plat-
form deflects a predetermined amount, an underweight
signal when the platform deflects a lesser amount and an
overweight signal when the platform deflects a greater
amount, and mechanism responsive to said underweight
signal to turn said lever about one of said fulcrums and
to said overweight signal to turn the lever about the other
of said fulcrums thereby to shift overweight packages
laterally of said belt a different distance than underweight
packages.

8. A machine for filling packages comprising a
dispensing device operable to deposit a predetermined
quantity of material in a package, a weigher oper-
able to receive filled packages from said dispensing
device and to weigh said packages successively, means
responsive to said weigher to produce an overweight
signal for a package heavier than a predetermined weight
and to produce an underweight signal for a package lighter
than a predetermined weight, a member having a normal
position and movable in opposite directions from said
normal position, mechanism responsive to an overweight
signal to move said member in one direction and respon-
sive to an underweight signal to move said member in the
opposite direction, an element operable to sense when the
number of one type of signal has exceeded the number of
the other type of signal by a predetermined amount and
operable to produce a correction signal, a power actuator
responsive to said correction signal to return said member
to said normal position, and means connecting said dis-
pensing device to said member as the latter is returned
to said normal position and operable to modify the action
of said dispensing device.

9. A machine for filling packages comprising a dis-
pensing device operable to deposit a predetermined quan-
tity of material in a package, a weigher operable to receive
filled packages from said dispensing device and to weigh
said packages successively, means rtesponsive to said
weigher to produce an overweight signal for a package
heavier than a predetermined weight and to produce an
underweight signal for a package lighter than a predeter-
mined weight, a member having a normal position and
movable in opposite directions from said normal posiiion,
mechanism responsive to an overweight signal to move
said member in one direction and responsive to an under-
weight signal to move said member in the opposite direc-
tion, an element operable to sense when the number of
one type of signal has exceeded the number of the other
type of signal by a predetermined amount and operable
to produce a correction signal, a power actuator respon-
sive to said correction signal to return said member to
said normal position, means connecting said dispensing
device to said member as the latter is returned to said
normal position and operable to modify the action of said
dispensing device, and counting mechanism operable in
response to a predetermined number of packages being
weighed by said weigher to activate said power actuator
thereby to return said member to said normal position
and modify the action of said dispensing device irrespec-
tive of the number of overweight and underweight signals,
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10. A machine for weighing successive packages com-
prising a frame, a horizontal scale platform having a
normal position and operable to deflect vertically under
the weight of a package on the platform, means responsive
to the deflection of said platform and operable to produce
a signal comparable to the amount of deflection, two
stationary platforms, one disposed at each end of said
scale platform and each spaced from the adjacent end of
the scale platform, an endless belt having a generally
horizontal run extending across said three platforms, the
edges of said stationary platforms adjacent said scale plat-
form being in substantially the same horizontal plane as
the scale platform when the latter is in said normal posi-
tion whereby said belt bears against said edges and the
stationary platforms uniformly support the belt through-
out the weighing operation and means to drive said belt
endwise thereby to advance packages "across said scale
platform.

11. In a machine for classifying packages according to
weight, the combination of, a frame, an endless conveyor
mounted on said frame and having a horizontal run

operable to carry the packages along a horizontal path,
weighing mechanism responsive to the weight of the pack-
ages and operable to give a mormal signal for packages
of a predetermined weight and an overweight signal for,
packages of a greater weight, a member mounted to move

* back and forth across said conveyor thereby to shift 2
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package laterally toward one end of the conveyor whiie
leaving the package on the conveyor, and means respon-
sive to said weighing mechanism and operable in response
to an overweight signal to move said member laterally
and shift the overweight package.
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