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This invention relates to a control apparatus for a
high speed bag filling machine of the type in which the
bag to be filled is weighed during the filling operation and
wherein the termination of feeding of content material
is controlled by the weighing mechanism in the machine.

The apparatus of the invention is particularly concerned
with a bag filling machine which feeds at an extremely
high speed, i. ¢., in the order of from 17 to, say, 25 pounds
per second, so that an average 80 pound bag may be
filled in 3% to 4 seconds. In a machine operating at
this high rate of speed the lag in contrcl reaction and
the inertia of moving parts make it difficult to stop the
feeding of the material with = close enough control so
that all of the bags filled during a “run” of the machine
will contain the same quantity of material within, say, 1%.

In a high speed bag filling machine of the type with
which the control apparatus of the invention is particularly
designed to function, the weighing apparatus is provided
with means for supporting two sacks to be filled. The
material, for example, granular material such as chemical
fertilizer, is fed by high speed feeder means through a
nozzle which is automatically switched from one bag
to another when the first bag has been filled to a pre-
selected weight. The operator then removes the filled
bag and substitutes an empty bag and upon completion
of the filling of the second bag the feeding nozzle is
automatically switched to the newly placed third empty
bag.

If the scale mechanism were so set that the nozzle
would not start to shift until a bag had been filled to
the desired weight, the inertia of the nozzle moving
mechanism and the consequent split second delay would
result in there being fed, say, 7 to 12 pounds extra into
the bag before the nozzle would be shifted. For this
reason such machines usually operate on the basis of
initiating the nozzle shifting cycle when the bag being
filled approaches the desired final weight and reaches a
point removed therefrom by the number of pounds of
material which will feed into the bag being fed before
the nozzle can be moved away from the bag and to the
empty bag.

As long as the feeder operates with nicety, i. e., as
long as it feeds precisely the same gquantity of material
during any specific period of time, this initiation of
shifting at a fixed interval of time prior to the effective-
ness of the shifting will give accurate control of the
final bag weight. Unfortunately, however, almost all
granular material and, in particular soluble materials
such as fertilizers, salt, sugar and numbers of other ma-
terials, do not maintain a constant specific gravity and
vary substantially not only in specific gravity but also
in flowability between different portions of the same
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batches. As a result of these variations it is difficult for
an operator to set the weighing mechanism of the pack-
aging machine so that it will actuate the nozzle shifting
mechanism at the right time to initiate the shifting a
length of time previous to the effective shifting so that
a proper quantity of material will be fed into the bag
to “top off” the weight-measured quantity of material
in the bag and to result in the bag having a total quantity
of material within the tolerance set when the nozzle finally
shifts away from the bag.

The method usually employed in an endeavor to prop-
erly set the machine is to test weigh a filled sample bag
from time to time and to make estimated compensating
adjustments in the weighing mechanism of the machine
in order to change the nozzle shifthing point. All such
bag filling machines are provided with controls for start-
ing and stopping the various sub-mechanisms in the
machine and an operator frequently disturbs these con-
trols to such an extent that as many as 10 to 15% of
the bags filled may contain material weighing as much
as several pounds less or several pounds more than the
intended weight.

It is an object of this invention to provide a simple
automatic means for preventing the interference of the
operator with the operation of the machine except dur-
ing periods in the cycle when his interference does not
deleteriously affect the accuracy of the machine operation.

It is a further object of this invention to provide a
control whereby the operation of the machine itself
provides a way of correcting errors made by an operator
in setting the machine to produce a fixed weight bag
from a batch of material of unknown specific gravity,
flowability, or other characteristics which may be different
from those of a previous batch of material.

It is yet another object of this invention to provide
control means which interconnects and interrelates the
various steps in the operation of a high speed bag filling
machine so that errors made in one step in the cycle
whether by the operator or by the machine are not
compounded but can be isclated and corrections therefor
easily made.

It is a still further and more specific object of this
invention to provide a control apparatus including means
for sensing the approach to exhaustion of the supply of
material and to thereupon preset the machine so that
it will stop its operation at the end of a bag filling cycle
before the supply of material reaches a point low enough
to introduce errors into the machine operation.

These and other and more specific objects will be better
understood from the specification which follows and from
the drawings in which:

Fig. 1 is a side view in elevation of a high speed bag
filling machine of the type with which control apparatus
embodying the invention is intended to be employed.

Fig. 2 is a front view in clevation and on enlarged
scale of the machine shown in Fig. 1.

Fig. 3 is a view in elevation of a typical bag to be
filled upon the machine illustrated in Figs. 1 and 2 and
diagrammatically indicating the various zones of control
by time and by weight exercised over the machine by its
weighing mechanism and by control apparatus embody-
ing the invention.

Fig. 4 is a fragmentary view in elevation illustrating the
bag weighing mechanism with which the machine of Figs.
1 and 2 is equipped and also showing certain controls in-
corporated in the control apparatus of the invention.
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Fig. 5 is a fragmentary view in elevation taken sub-
stantially on the line 5—5 of Fig. 4.

Fig. 6 is a fragmentary vertical sectional view taken
substantially on the line 6—6 of Fig. 5.

Fig. 7 is a schematic wiring diagram of control appara-
tus embodying the invention and illustrating its connec-
tions with and control of thé bag filling machine shown
in Figs. 1.and 2.

Fig. 8 is aii enlarged view in elevation of a weight con-
trol poise as calibrated on a machine controlled by appara-
tus of the invention.

Inasmuch as the instant invention is not concerned
with - the patticular operation of the bag filling machine
itself except insofar as that operation is controlled by the
apparatus of the instant irivention, the bag filling machine
and its sub-mechanisms will be described only in suf-
ficient detail to illustrate and explain the control exercised
over their operations. For this reason the drawings of
the bag filling machine in Figs. 1 and 2 are not complete
and only the major sub-mechanisms and controls are ii-
lustrated. A bag filling machine of the type shown in
Figs. 1 and 2 is conventicnal in the art and many modi-
fications in its general structure and operation may be
made without rendering the control apparatus of the in-
vention inapplicable.

“ A ‘high speed bag filling machine of the general type
suitable for control by the apparatus of the invention
comprises several major sub-assemblies. These include a
high speed rotary packer generally indicated at 18 in Fig.
1 but, of course, the utility of the apparatus of the inven-
tion is not limited to machine having rotary packers, it
being necessary only that the packer operate at high speed
and that it -be designed for the feeding of material suitable
to be packed in bags. Preliminary to the packer 19 the
machine is provided with a feeder 11. In Fig. 1 the feeder
11 is illustrated as a screw type feeder driven by its own
separate ‘motor 12 for the purpose of feeding material
from a major supply bin 13. The bag filling machine of
Figs. 1 and 2 has a driving motor 14 suitably connected

1o actuate the machine mechanisms, for example, by driv- -

ing belts 15 and 16. The machine has a pair of feeding
spouts 17 and 18 (see also Fig. 2) to which material fed
by the feeders 9 alternately is delivered through a shift-
ing nozzle connecting the feeder 19 to the spouts 17 and
18, the shifting nozzle not being shown in detail in the
drawings but being located at the point generally indicated
by the reference number 19. The machine of Figs. 1 and
2 also incorporates a weighing mechanism comprising a
bag rest 20 having two bag saddies 21 and 22 which are
located respectively beneath the two feeding spouts 17
and 18, the bag rest 20 being adjustably positionable on
the forward end of a scale lever 23. The scale lever 23
is pivotally mouated, for example, by the pivot and bear-
ing generaliy indicated at 24 (Fig. 1), in the lower frame

of the machine and is equipped with the usual poise beams

25 for major weight adjustments. - A bag filling machine
such as that shown in Figs. 1 and 2 also is provided with
a fine adjustment poise beam 26 shown in the drawings
as being located at an upper accessible part of the machine
and connected to the scale lever 23 by a thrust frame 27.
The beam 2§ has a poise weight 28 for fine adjustments
of weight. (See also Fig. 8.)

The operation of the machine in general as so far de-
scribed is as follows. -Assume that the machine is set to
feed the particular material at the rate of 20 pounds per
second and that the desired weight of the contents of each
bag to be filled is 80 pounds and that it takes ¥4 second
for the nozzle shifting apparatus to- shift the nozzle 19 be-
tween the spouts 17 and 18. Under these conditions if
the condition of the material to be fed is such that the
feeder will actually feed the material at the rate of 20
pounds per second, the machine will operate accurately to
produce bags weighing 80 pounds each with little dif-
ficulty -and at high speed.
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The operator places a bag on one of the saddles 21 or
22 beneath that one of the spouts 17 or 18 to which the
shiftable nozzle 19 is not connected. He then depresses
the rest 28 with his foot to a distance sufficient enough to
cause the closing of a beam actuated microswitch 2¢ (Figs.
1and 7). This closes a circuit through the coil of a shift
actuating solenoid 38 (Fig. 7) and energizes the shifting
solenoid (not shown) which shifts the nozzle 19 between
the spouts 17 and 18. At the same time the closing of
the circuit to actuate the shifting solenoid also initiates
the cperation of a “settler” and of its timing mechanism.

The “settler” is a submechanism of the machine shown
in Figs. 1 and 2 which is conventional in the art and
which consists of mechanical means for agitating the bag
rest 28 to settle or densify the material being packaged
in the bag. In a machine of the type described where the
average filling cycle takes 315 to 4 seconds, the settler
may be so designed as to operate for, say, 214 seconds.
Operation for this length of time fills the bag to the level
indicated by the legend “50#%™ in Fig. 3. This zone of the
bag is considered to be the “settling zone.”

Because of the agitation of the settler on the bag rest
29 and on the mechanism of the scale lever 23, the settler
timer is provided with a link 31 shown fragmentarily in
Fig. 4 leading from the settler timer mechanism to the
rear of the machine and connected to a scale lock finger
32 adapted to engage in a recess 33 formed in the upper
rear end of the main beam 28 of the scale. When the
setiler is cperating and agitating the scale lever 23 and
bag rest 26 the scale lever 23 is locked thus preventing
damage to the pivot and bearing 24.

With a machine operating under these ideal conditions
the setiler runs for 2% seconds and 50 pounds of the ma-
terial is fed into the bag being fiiled. At the end of 214
seconds the settler timer is actuated, which releases the
finger 32 and frees the beam 23 of the scale. Material
continues to be fed into the bag being filled until its weight
reaches 70 pounds. This filling is indicated in Fig. 3 be-
tween the line marked “50#” and the line marked
“50#” which is shown as the “drift zone” and continuing
from the line marked “60#” to the line marked “70&”
which is the zone indicated as “weigh zone.” The scale
mechanism remains free during filling in both the “drift
zone” and “weigh zone.” As soon as the weight in the
bag reaches 70 pounds the microswitch 29 is opened and
the machine put through the shifting cycle to shift the
nczzle 19 to the other one of the spouts 17 or 18. Because
of the inertia discussed above and the high rate of feed-
ing of material, the 4 second delay in shifting the nozzle
1% results in an additional 10 pounds of material being
fed into the bag being filled before the nozzle 19 departs
from that one of the spouts 27 or 18 to which it is
connected.

This operation would be entirely satisfactory and bags
of proper tolerances could be repeatedly filled with no
difficulty were it not for the problems discussed above
and, in particular, for the changing characteristics of the
material being placed in the bags. An abrupt change in
the flowability produced by change in, for example,
specific gravity, grain size, etc., however, destroys the
accuracy. of the operation outlined immediately above.
If, for example, the materiai changes to such a degree
that the packer 1§ can pack only 16 pounds per second
instead of 20 then only 8 pounds would be packed during
the ¥ second shift zone between 70 and 890 pounds and
the final bag would contain only 78 pcunds of material.
On the other hand, if the characteristics of the material
changed to an extent such that the machine were sud-
denly feeding 25 pounds per second, 124 pounds would
be added to the weighed 70 pounds in the bag and the
bag when filled would contain 82%2 pounds of material
instead of 80 pounds. Fither of thess errors in any num-
ber of cases is, of course, intolerable, the first because
of customer dissatisfaction and the second because of



2,794,613

loss of material. It-is for the purpose of eliminating
this type of error that the apparatus embodying the in-
stant invention. has been developed for the control of
machines of the general type illustrated and whose opera-
tion has been briefly described.

Apparatus embodying the invention consists primarily
of interconnected clectrical means associated with the
means already described (and existing on the machine
itself) for the purpose of controlling their operation and
eliminating errors due both to the changing flowability
of material and to operator mistakes. In general, the
apparatus of the invention provides means by which the
operator is prevented from stopping or interfering with
the operation of the machine during the critical periods
of the cycle and which provides a means for determining
whether or not the machine has been properly adjusted
for accurate operation and for making necessary com-
pensating adjustments. Therefore, apparatus of the in-
vention includes electrical interconnections by means of
which the operator is prevented from stopping the opera-
tion of the packer during the zomes of its cycle where
such stopping would cause errors in results. Machine
controlled means are provided for indicating whether or
not the poise 28 is properly set to actuate the beam con-
trolled microswitch 29 at the proper point so that the
“topping off” cccurring in the last ¥2 second during the
“shift zone” will result.in the bag being filled to a weight
within a specified tolerance. The mechanism of the ap-
paratus includes a scale lock switch 33 (Figs. 6 and 7)
which is actuated by the scale locking finger 32 and con-
sists of a stop 34 pinned on one end of a rocker rod 35
mounted on the rear of the machine and to the other end
of which the finger 32 is connected, Thus when the
finger 32 is in scale lock position the stop 34 is swung
upwardly (Fig. 6) to close the switch 33. Conversely,
when the scaie is unlocked and the finger is swung back-
wardly, the switch 33 is allowed to open.

Referring now particularly to Fig. 7 the apparatus em-
bodying the invention in its operation for the control of
a high speed bag filling machine will be described as it
is interconnected into conventional bag machine controls.
The motor 12 for the feeder 11 is connected, for ex-
ample, to a 440 volt power source on one side and
through a line 36 to a normally open “start feeder” switch
37. The other side of the start feeder switch 37 is con-
nected to a pair of normally closed contacts 38 of a
“stop feeder” control relay 39 and then to the other side
of the 4490 volt power source. (The direct connections
between the power source and the feeder motor 12 as
well as the packer motor 14 yet to be described would
not exist in an actual machine but are thus shown for
purpose of simplification in the wiring diagram of Fig.
7—the intervening magnetic safety switches, for example,
controlled by the start feeder switch 37, being well known
in the art both in their construction and connections.)

The packer motor 14 is similarly connected between
one side of the 440 volt source and by a lead 40 to a
normally closed “stop packer” switch 41, from the switch
41 to a normally open “start packer” switch 42 and from
the switch 42 directly to the other side of the 440 volt
power source. This places the stop packer switch 41 in
series with the start packer switch 42 so that the packer
motor 14 is started by closing the latter and may be
stopped any time by opening the former.

The “stop feeder” relay 392 is actuated to stop the
feeder motor 12 under a number of different circum-
stances. One such circumstance may be the actuation
by the operater of a “stop feeder” switch 43. The switch
43 is connected by a line 44 directly to side L2 of a 110
volt power source. The other side of the switch 43 is
connected by a line 45 to twe adjacent contacts CSa and
C5b of a cycle switch generally indicated at 46. The
two contacts C8a and C5b are connected by a common
line 47 to a line 48 leading to one side of the scale lock
switch 33. The other side of the scale lock switch 33

10

15

20

25

30

35

40

45

50

b5

60

65

70

75

6

is connected by a line 49 to a line 50. The line 50 leads
to a branch line 51 connected to one side of the feeder
control relay 39, the other side of which is connected
by a line 52 to a main line 53 leading to L1 of the 110
volt power source. The line 50 also leads to a pair of
spaced contacts Céa and (through a branch line 65) Céb
of the cycle switch 46.

The cycle switch 46 has a knob 54 which may be set
in any one of three positions, the positions being indi-
cated by the legend “hand,” “off,” and “auto” (matic).
in Fig. 7 the cycle switch 46 is shown in the “hand” posi-
tion in which an upper short contactor 55 extends be-
tween the contacts C6a and C5b and a longer lower con-
tacter 56 is in contact with the contact C6b only. Under
these conditions if the operator actuates the stop feeder
switch 43 it establishes a circuit which may be traced as
follows: L2, line 44, swiich 43, line 45, contact C5b,
contactor 53, contact Céa, lines 50 and 51, relay 39,
lines 52 and 53 to L1. This actuates the relay 39 and
opens its normally closed contacts 38 breaking the cir-
cuit through the “start feeder” switch 37 to the feeder
motor 12 and stopping the feeder 11. Stopping the
feeder 11 stops the feed of material from the supply bin
13 into the packer 10 and thus stops the feeding of ma-
terial by the machine. Thus with the cycle switch 46
set at “hand” position the operator can stop the feeder
at any time during the cycle of operations.

However, because the inadvertent stopping of the
feeder at the wrong time during a cycle of operations,
i. e., when the scale is operating, will cause an error in
the weight of the bag being packed, when the cycle
switch 46 is set at “auto” position, the operator cannot
stop the feeder unless the scale lock switch 33 is closed.
With the cycle switch 46 at “auto” position the stop
feeder circuit exists as follows: L2, line 44, switch 43,
line 45, line 47, line 48 to the scale lock switch 33, the
switch 33, line 49, the lines 50 and 51, the relay 39 and
lines 52 and 53 to L1.

Another source of error in the operation of a machine
of this type is the emptying of the supply bin 13 and
the failure of the operator to refill the supply bin 13
before it reaches such a low level as to be exhausted
during the filling of a particular bag. In a machine hav-
ing control apparatus according to the invention mech-
anism is provided for indicating the condition of the level
of material in the supply bin 13. This mechanism, gen-
erally indicated by the legend “bindicator” in Figs. 1
and 7, consists of a pressure responsive diaphragm 57
controlling a switch 58 mounted on the side of the supply
bin 13. When the level of material in the bin 13 is high
enough to insure that it will not be exhausted during the
filling of a single bag, pressure of the material holds
the diaphragm 57 in its outward position and holds the
switch 58 open. When, however, the material in the bin
13 falls to a level such that insufficient remains to fill
more than one bag, the diaphragm 57 flexes inwardly and
closes the switch 58. This establishes a circuit leading
from the power line L2 through a line 59 to the switch
58, from the switch 58 through a line 65 to a line 61
which leads through a branch line 62 to a “bindicator”
signal light 63 and through a line 64 to the line 53 and
1.2 of the 110 volt power source. The line 61 also leads
to a contact C4 of the cycle switch 46. The contact C4,
however, is not connected when the cycle switch 46 is
set in “hand” position. Whenever the level of material
in the bin 13 drops to the point explained above, the
“bindicator” light 63 is energized. This indicates to the
operator that he should stop the feeder 11 in order to
enable him to Tefill the supply bin 13.

When it is desired to operate the machine under auto-
matic control the cycle switch 46 is rotated to “auto”
position. This swings the contactor 55 across between
the contacts C4 and CSq. This establishes a circuit to
be described by means of which the “bindicator” switch
58 antomatically presets the machine to stop the opera--
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tion of the feeder 11 as soon as the bag then being filled
is completed. When the level of material in the ‘bin
13 falls and the switch 88 is closed this circuit is estab-
lished as follows: From LZ through the line 59 to the
switch 58, the lines €9 and 61 to the branch line 62 and
to the contact C4; the circuit then splits (1) through the
branch line 62 and “bindicator” signal light 63 and the
lines 64 and 53 to L1 of the power source and (2)
through the contact C4, contactor 55, contact C5a, lines
45, 47 and 48 to the scale lock switch 33 and lines 49
and 59 and 51 to the “stop feeder” relay 3% and the lines
52 and 53 to L1 of the power scurce. Whenever the
level of material in the bin 13 falls the “bindicator” sig-
nal light 63 is illuminated and the circuit is automatically
preset so that upon the next successive closing of the scale
lock 33 (upon the filling of a bag) the feeder 11 will
automatically be stopped.

Under “auto” setting of the cycle switch it is impossible
for the operator to stop. the feeder except when the scale
is locked, which situation exists only during the initial
settling period of a filling cycle. Since the weighing ap-
paratus is not effective at this time, stopping the machine
and the consequent “over-run,” due to inertia of the
parts, does not introduce an error into the bag weight.

The cycle switch 46 has a third, central, position carry-
ing the legend “off.” In this position the contactor 55
bridges contacts C5¢ and C5b and the contactor 56
bridges between the contact C6) and a contact CZ con-
nected to the line 44 leading to LZ of the power source.
This fixes a circuit from L2 through the line 44, contact
C2, contactor 56, contact C6b, the branch line 63, lines
56 and 51, “stop feeder” relay 39 and lines 52 and 53 to
Li. With the cycle switch 46 set in the “off” position
the stop feeder relay 39 is energized and cannot be de-

energized. This holds the normally closed contacts 38 -

open and prevents the feeder motor 12 from being en-
ergized by closing the “start feeder” switch 37. Under
these conditions the feeder motor 12 cannot be started
unless the operator deliberately swings the switch 46 to
the “hand” or “auto” positions.

By means of the electrical apparatus embodying the
invention in that portions thereof which have been.so
far described, the operaticn of the bag filling machine and
its weighing sub-assembly are interconnected with and
related to the control of the packer 10 and feeder i1
and.the supply of material in the bin 13. The machine
and its weighing mechanism also are interconnected
through the apparatus of the invention to the shifting
solenoid and “settler” and to the beam actuated micro-
switch 29 with means for testing the proper setting of the
weight adjusting poise 28 (Figs. 1 and 4) and correcting
the setting for variations in the rate of feeding of the
material being bagged.

As earlier described and as shown in more detail in

Figs. 4 and 8, the poise weight 28 is adjustably position-

able wpon a poise beam 26 mounted by a pivot and
bearing 66 near an accessible upper part of the machine
and connected by the thrust frame 27 to the scale lever
23, the thrust frame 27 resting upon a pivot and bearing
67. The thrust frame 27 is supported on the pivoet and
bearing 67 on the same side of the main pivet and ful-
crum bearing 24 as the bag rest 28. Therefore when
the poise weight 28 is moved to the right (Figs. 1, 4
and 8) a lesser quantity of material in a bag will swing
the scale lever 23 to actuate the switch 29. Conversely,
when the poise 28 is moved to the left, a greater weight
of material in a bag is required to actuate the scale beam
microswitch 29. By properly setting the poise -‘weight
28 it is thus possible to pre-select the particular weight
at which the scale beam microswitch 22 will be closed to
energize the relay 3¢ to close its normally cpen shifting
solenoid contacts 68 (¥Fig. 7) and actuating the shifting
solenoid. i

A change in the weight at which the scale beam micro-
switch 29 will be closed is required by a variation in

10

15

20

25

30

40

60

75

8

the -flowability of the material being packed and a re-
sulting change in the pounds per second which are fed
into the bag by the packer. In operating a high speed
bag filler without apparatus embodying the instant in-
vention, an operator has to check weigh a filled bag be-
fore he can determine whether or not the poise weight
28 is properly set to initiate the nozzle shifting operation
at the proper point. He must then guess as to the de-
gree ‘of change necessary in the position of the poise
weight 28 to compensate for the error in the weight of
the tested bag. This is necessary not only at the start of
each day’s work and at the beginning of a new batch of
material but it is also necessary during the course of
bagging a single batch of material becanse of differences
in the flowability of different portions of the same batch.
Even where such bag checking is resoried to and, of
course, it requires that the machine be stopped during
the bag checking since only 3%% to 4 seconds is required
to fill a single bag, it has been almost impossible for skilled
cperators to produce more than 85 to 90% acceptable
bags. The special labor and special handling required
for the bags which are out of weight is so high that most
baggers do not even attempt to insure the accurate weight
of their bags.

Apparatus embodying the invention includes means for
checking the operation of the bag packer at any desired
time while continuing its operation and also providing
means for indicating the setting of the poise weight 28 in
order to correct for such variations as may have occurred
in the flowability of the material being packed. Both of
these operations can be performed while the bag packing
cycle continues and both are tied in with the machine to
minimize human errors. The sensing and control mech-
anism incorporates a constant speed timer clock generally
indicated at 6% in Fig. 7. In the embodiment of the in-
vention illustrated in the drawings this timer clock runs
at a constant speed of 25 R. P. M. and bears 12 major
indicia arranged around an indicia ring 79 in a clockwise
manner. As appears in Fig. 4 the beam 26 also has a
series of indicia 71 from 0 to 12 reading from right to
left in that figure and corresponding to the indicia on the
indicia ring 70.

The value in pounds of material of the indicia 0-12
on the poise beam 26 depends, of course, upon the setting
of the main counterweight of the scale (Figs. 1 and 4)
which is carried on the main beam 25. If the machine is
being operated to pack bags of 80 pound net weight and
the material is of such nature that the packer feeds from,
say, 16 pounds per second to 25 pounds per second, de-
pending upon its flowability, it is necessary to provide for
variations in scale microswitch actnation weights of some
67 to 72 pounds. It is to be remembered, of course, that
the difference between the desired weight of 20 pounds and
the scale beam microswitch actuation weight is one half
of the rate of the feeding per second. Under these circiim-
stances the indicia 0~12 both on the scale poise 26 and
the indicia ring 70 correspond to the range from 67 to
72 pounds.

Two circuits for operating the timer clock 69 are pro-
vided. One circuit which may be called the “reset” cir-
cuit is controlled by a reset switch 72 which is connected
between a line 73 leading to L1 of the 110 volt power
source and a line 74 connected to the driving motor of
the timer clock 69 which in turn is connected by a line
75 to L2 of the 110 volt power source. Closing the reset
switch 72 energizes the motor of the timer 69 so that an
operatfor can reset it to zero. A lock-in type “run” switch
76 is connected in parallel to the reset switch 72 between
the line 74 and a line 77 that is in turn connected through
normally closed contacts 78 of the relay 38 to L1 of the
power source. The “run” switch 76 has a second pair
of contacts 79 conventionally connected in series with a
solenoid 80 actuating its lock-in mechanism so that the
switch 76 is locked when it is closed and remains closed
as long as the normally closed contact 78 of the relay 30
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remains closed. A “shifting signal” light 81 is connected
in parallel with the relay 30 to indicate its actuation.

If it is assumed that the bagging machine has been
operating for some period of time, the poise weight 28
will be set somewhere on the beam 26 so that the scale
beam microswitch 29 is closed upon the reaching of a
weight of material in a bag such that the material fed
during the ¥4 second shifting cycle will “top off” the bag
to within the desired tolerance of the total weight to be
packed—say, 1 pound in 80 pounds. To simplify further
consideration it is assumed that the machine has been
operating at a rate of 16 pounds of material per second.
Under these conditions the poise beam 28 would be set
to counterbalance 72 pounds of material so that the nozzle
shifting solenoid would be actuated at 72 pounds and
8 pounds would be “topped off” into the bag in the %2
second shifting cycle. The poise 28 would be located at
“12” in the series 71.

If a new batch of material were now made available in
the material bin 13 it would be necessary for the operator
to determine whether on not the machine is property
packing this new material. In order to check this fact the
operator closes the timer clock reset switch 72 and drives
its indicator around until it reaches the “0-12” indicium.
He then initiates the shifting cycle by depressing the scale
with his foot as explained above until the scale beam
microswitch 29 is closed. When the microswitch 29 is
closed this establishes a circuit from L1 through the line
73, the microswitch 29, a line 82 and, in parallel, through
the shifting signal light 81 and the coil of the relay 30
to L2. This closes the normally open contact 68 to actu-
ate the shifting solenoid and the settler timer as earlier
described and opens the normally closed contacts 78 of
the relay 30 allowing the “run” switch 76 to drop out.
Tllumination of the signal light 81 signals the operator
to close the run switch 76 which he does. This starts the
operation of the timer 69. The material starts to feed
into the empty bag and continues feeding during the 2%
second “settling zone” (Fig. 3) and through the “drift
zone” and “weigh zone” until the weight of 72 pounds
(previous setting of poise weight 28) is reached. When
the scale beam microswitch 29 is closed again, by reaching
this preset weight, the circuit through the relay 30 is
established which breaks the contact 78 dropping the
run switch 76 and stopping the clock 69 at the time the
shifting solenoid is energized. The clock 69 has thus
meastured the time necessary to fill the bag to a weight
sufficient to actuate the scale beam microswitch 29.

Under the conditions mentioned with the scale set to
react at 72 pounds if, for example, the new batch of ma-
terial is of such flowability that it feeds at 24 pounds per
second, the scale beam microswitch 29 will close 3 sec-
onds after the cycle is initiated (72 pounds divided by 24
pounds per second). Since ¥2 second is required to com-
plete the shifting cycle, 12 additional pounds of material
will be fed into the bag before the nozzle 19 is shifted
away from the spout to which it has been connected. The
bag will then contain 84 pounds of material.

The operator then looks at the indicator of the timer
69. Since the timer 69 operates at 25 R. P. M. one com-
plete revolution consumes 2.4 seconds. During the 3
second period of operation (72 pounds at 24 pounds per
second) the pointer will have made one complete revo-
lution and will have reached the indicium 3. It should
be observed that the indicia in the series 71 on the beam
26 are not evenly spaced along the beam 26 but each
indicium of higher value is spaced a lesser distance from
the preceding indicium, In Fig. 8 the legend “corre-
sponding weight in pounds” carries arrows showing loca-
tions along the beam where the weights 67 to 72 pounds
are located. As will be explained below, while the spac-
ing of the weight positions is vniform, the indicia spac-
ing is not. The indicia in the series 71 are spaced over
12 positions on a decreasing scale from a relative dis-
tance of 1.0 between “0” and “1” to a relative distance
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10
of 0.6 between “11” and “12.” As a result the indicia
and weight relationships are approximately as follows:

Table 1

Indicium Spacing Weight

From “0” in Lbs.
0 e e 0 87
1 { 1.0 67. 52
"""""""""""""""""""""""""""""""""" 1.9219 68
e 1.964 68.02
U 2. 8914 68. 51
4 { 3. 7825 68.97
"""""""""""""""""""""""""""""""" 3.8438 69
B e 4.6373 69. 41
5. 4558 69. 84
5. 7657 70
6. 2380 70. 25
6. 9839 70.74
7.6876 71
7. 6935 71.01
8. 3668 71.36
9.0038 71.69
9.60 72

The operator then slides the poise weight 28 to the
corresponding indicium 3 in the series 71. Moving the
poise 28 to the right to reach the indicium 3 reduces the
weight of material necessary to be filled into the bag in
order to close the scale beam microswitch 29.

Referring to Table 1 above, it is seen that the indicium
“3” corresponds to a weight of 68.51 pounds.

Upon the second cycle of operation with the poise
weight 28 set at the indicium 3 (68.51 pounds) and feed-
ing at the new rate of 24 pounds per second, the scale
beam microswitch 29 will be actuated when 68.5 pounds
of material have been fed into the bag being filled and
12 additional pounds will be fed into the bag during the
“shift zone” {Fig. 3) making a tctal weight of 80.5
pounds of material in the bag. This figure is within the
acceptable tolerances for the packing of bags of this
type.

If the change in conditions were again from one ex-
treme to the other, but in the direction opposite to that
just described, i. e., if the scale previously had been feed-
ing at 24 pounds per second and the poise properly lo-
cated at indicium 2 (68.02 pounds) and the rate now
changes to 16 pounds per second, the following condi-
tions result. A test at 16 pounds per second would show
4.25 seconds to fill the bag to 68 pounds. 4.25 seconds
on the timer equals one revolution (2.4 seconds) plus
1.85 seconds or an indication of

1.85 -

51 X12=9.25
Reference to the table above reveals that indicium 9.25
corresponds to slightly more than 71 pounds.

Moving the poise 28 to 9.25 pounds, therefore, results
in feeding 71 pounds plus 8 pounds (Y2 second shifting
time at 16 pounds per second) or a total of slightly more
than 79 pounds into the bag—again within the tolerance.

The mechanism of the invention thus enables an oper-
ator to test and to correct the setting of the poise weight
28 for fluctuations in the flowability and thus the pounds
per second packed by the machine.

If at any time during the operation of the machine
the operator suspects that the specific gravity or other
characteristics of the material have changed, it is a simple
matter for himn to close the run switch 74 the next time
the signal light 81 is energized and to run a test on the
timer 69. As soon as the timer stops he can then check
his indication against the poise weight 28 and if there
has been any change in the characteristics of the material
and thus the rate of feed, the disparity between the indi-
cation on the clock 69 and the setting of the poise weight
28 will be apparent and can be corrected.

1 claim:

1. Control apparatus for a high speed bag filling ma-
chine having mechanism for feeding material to be bagged
alternately to either of two filling spouts and including a
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nozzle shiftable therebetween, weighing scale mechanism
for supporting a pair of bags beneath said spouts in posi-
tion to be filled, and including movable poise means for
setting a weight at which said weighing mechanism re-
sponds, mechanical means for settling the material being
fed into a bag for a predetermined period of time at the
beginning cf a filling cycle, and a lock for said weighing
mechanism that is locked by and during the operation

of said settling means, said apparatus comprising, in com-

bination, a control for said feeding mechanism, a disa-
bling switch for said feeding mechanism control that is
closed only when said scale is locked, a scale switch closed
by the response of said weighing scale mechanism and
electrical means connecting said scale switch to said shift-
able nozzle and to said settling mechanism for starting a
filling cycle for a second bag.

2. Apparatus according te claim 1 in which the elec-
trical means includes a switch actuated upon approach
of material supply to exhaustion and which establishes a
machine disabling circuit under the control of sald scale
switch.

3. Control apparatus for a high speed bag filling ma-
chine having mechanism for feeding material to be bagged
alternately to either of two filling spouts and inctuding a
nozzle shiftable therebetween, weighing scale mechanism
for supporting a pair of bags beneath said spouts in posi-
tion to be filled, and including movable poise means for
settling a weight at which said weighing mechanism re-
sponds, mechanical means for settling the material being
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fed into a bag for a predetermined period of time at the
beginning of a filling cycle, and a lock for said weighing
mechanism that is locked by and during the operation of
said settling means, said apparatus comprising, in com-
bination, a control for said feeding mechanism, a disa-
bling switch for said feeding mechanism control that is
closed only when said scale is locked, a scale switch
closed by the response of said weighing scale mechanism,
electrical means connecting said scale switch to said shift-
able nozzle and to said settling mechanism for starting
a filling cycle for a second bag, and a timer that is con.
trolled by said scale switch for measuring the feeding
rate of the machine on the particular material being fed.

4. Apparatus according to claim 3 in which the timer
indicia and the poise positioning indicia on the poise
means are corresponding whereby said timer provides
control for poise setting according to machine operation
with any particular material being fed.
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