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ABSTRACT OF THE DISCLOSURE 
Items for packages of product are assembled in groups 

approximating a desired measure, with some overmeasure 
and undermeasure groups being produced. A desired ratio 
of overmeasure to undermeasure groups is established 
and the assembly of groups is adjusted to produce that 
ratio which will result in sufficient undermeasure groups 
being produced to take up the excess items assembled 
in produced overmeasure groups and also excess items 
obtained from incomplete groups and the like. 

--war - Solarr 

The present invention is directed to the art of assembling 
accurate weight packages of products; and more par 
ticularly involves an improved method and apparatus 
for controlling offweight drafts of sliced product such as 
sliced bacon. 

Industry involves many instances where multiple units 
or items must be assembled into a product of accurate 
measure. Packaging involves this concept. Many package 
assembly practices are automatically controlled and often 
result in the production of a significant proportion of off 
weight packages along with a quantity of packages fall 
ing within a desired weight range. Usually the off-weight 
portion will include both underweight and overweight 
packages. Both of the latter categories must be further 
attended to remove excess product from the overweight 
packages and add product to the underweight packages. 
Where this occurs it is of advantage, from the stand 
point of production economy, to reduce the number of 
correcting manipulations to a minimum and to also pro 
vide for utilization of all of the product removed from 
the overweight packages. 
The art of packaging sliced bacon is an example of 

the above type of operation. Heretofore numerous inven 
tions and improvements have been made in bacon slicer 
and take-off conveyor apparatus aiming to increase the 
proportion of packages or drafts of sliced product falling 
within the on-weight range. However, for the most part 
the most efficient of these apparatus will result in only 
about 25 to 30 percent of on-weight packages. The re 
maining off-weight packages will be distributed between 
underweights and overweights approximately according 
to a distribution curve such as that shown in FIGURE 1. 
Further it is understood that the prior art apparatus is 
adjustable to establish a desired on-weight range and 
thus it is possible to shift the actual on-weight range, 
under the distribution curve, and to adjust the ratio of 
underweight to overweight packages. 

In the production of packaged sliced bacon it is the 
usual procedure that slabs of bacon (bellies) are sliced, 
and the slicer shingles out approximately the desired 
quantity of slices in separate drafts onto a take-off con 
veyor. The take-off conveyor carries each draft past a 
check-weighing scale that signals, and sometimes diverts, 
underweight and overweight quantities. Attendants must 
collect and separate the latter and then manually adjust 
the weight of each draft to bring it into the on-weight 
range. Thereafter the drafts are wrapped, etc., to com 
plete the packages. 

In the production of bacon packages there is one further 
complicating factor. That is, the usual bacon slab will 
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not necessarily produce a whole number of drafts of 
slices. Normally the terminal portion of a bacon slab 
results in a partial draft amounting to considerably less 
than that required for an on-weight package. In practice 
the slicer operator diverts the latter "non-draft" slicers to 
the attendants for use as make-up for the underweight 
drafts. 
Thus the attendants hope to utilize, during the course 

of the day, both the excess slices taken from the over 
weight drafts and the last mentioned "non-draft' slices 
as make weight added to the underweight drafts. How 
ever, it is unusual to find that the available and needed 
slices balance, and normal operation most often either 
accumulates a large surplus of excess slices, or results in 
the frequent need for complete drafts to be diverted for 
additional make-up. In both instances the economy of 
production is seriously affected. 

Accordingly, it is an object of this invention to control 
the nature of off-weight product in package assembly 
operation so as to better utilize normal excess product. 

It is another object of the present invention to provide 
an improved method and apparatus for controlling the 
ratio of undermeasure to overmeasure production so as 
to most efficiently utilize excess product when correcting 
package measure. 

It is still another object of the present invention to 
provide an improved method and apparatus for con 
trolling the ratio of underweight to overweight bacon 
drafts so as to most efficiently utilize both excess slices 
taken from the overweight drafts and "non-draft' slices 
produced at the slicing operation. 

Basically the improved method of the present invention 
contemplates the detection of both overmeasure and under 
measure packages, and the production of separate signals 
for each of such packages detected. The latter signals 
are accumulated during the passage of at least a minimum 
number of packages against a desired and established 
ratio of undermeasure to overmeasure packages. Peri 
odically, where the accumulation of such signals indicates 
that the actual ratio of undermeasure to overmeasure 
packages departs from the desired and established ratio, 
the delivery of product to subsequent packages is ad 
justed to either increase or decrease the average amount 
of product per package so as to tend to drive the actual 
ratio toward the desired ratio. 
An apparatus devised for carrying out the foregoing 

method includes a means for interrupting the delivery 
of product to packages, and a means for detecting the 
measure of product within each package. The latter means 
or an associated means is adapted to produce separate 
signals for each undermeasure and overmeasure package, 
and each type of signal is delivered to an accumulating 
means which is periodically interrogated to produce a 
further signal that in turn is applied to an adjusting means 
connected to the means for interrupting product delivery. 

Further objects and advantages of the present invention 
will become apparent upon reading the following detailed 
description in conjunction with the drawings wherein: 
FIGURE 1 is a graph showing a distribution curve 

plotting number of drafts or packages against the normal 
distribution of product measure; 
FIGURE 2 is a schematic diagram showing the ap 

paratus components for initially assembling packages, 
weighing the packages, and controlling the product de 
livery in accordance with the actual ratio of undermeasure 
and overmeasure packages produced; and 
FIGURES 3A and 3B are wiring diagrams of parts 

of a preferred embodiment of a portion of the control 
component shown in FIGURE 2, that part of the em 
bodiment shown in FIGURE 3B being actuated and 
driven in accordance with conditions placed upon the 
part of the embodiment shown in FIGURE 3A. 
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The present invention may be applied to a packaging 
operation after certain operating characteristics of the 
packaging system have been determined. For instance, a 
chart such as that shown in FIGURE 1 should be first 
made to show the relationship of packages to the normal 
distribution of product measure. The ability or effi 
ciency of the system to produce packages within the ac 
ceptable measure range must also be determined. There 
after it becomes a recognizable mathematical problem 
to determine the optimum ratio of undermeasure pack 
ages to overmeasure packages by equating the total ex 
cess measure (including both overweight and normal 
"non-draft' slices) to the total undermeasure. 

In the instant application of the invention to bacon 
packaging the foregoing is applied to determinations of 
overweight and underweight packages, and in addition the 
average amount of "non-draft' slices (ends of slabs) is 
taken into consideration in forming an off-weight balance. 
That is, total underweight is equated to total excess weight 
plus average "non-draft' weight. From this information 
the desired ratio of underweight to overweight packages 
may be established. 
On establishing the desired ratio a bacon slicing machine 

is set up so as to initially produce packages according to 
the desired ratio. The usual slicing machine regulates 
draft size by interrupting the feed of the bacon slab into 
a slicer blade at intervals calculated to distinguish the de 
sired drafts. Some machines achieve draft separation 
through control of take-off conveyor speed rather than 
bacon feed. However, in either instance the machines 
usually are controlled by either (1) counting a number 
of slices judged to complete a drdaft, (2) estimating a vol 
ume of sliced product judged to equal a draft, or (3) 
roughly weighing the slices as they are delivered from 
the slicing machine. 
The present invention is applicable to any method of 

initial draft control. All may be considered to be equiv 
alent techniques for interrupting the delivery of product 
units in a package assembling operation. 
Thus the present method requires that successive units 

of product are delivered in a regular fashion and inter 
rupted periodically to form initial drafts of the approxi 
mate measure desired to complete a package. The initial 
draft is then moved away from the delivery station and 
measured to detect both undermeasure and overmeasure 
packages. 
A distinct signal is produced for each undermeasure 

draft and similarly another distinct signal is separately 
produced for each overmeasure draft. Packages falling 
within the acceptable mesaure range are not further con 
sidered. 
The foregoing signals are then accumulated separately 

toward a maximum number that may occur in the count 
of either undermeasure or overmeasure packages. The 
respective target numbers for each count may be the same 
or different but are related to one another as the estab 
lished ratio desired for the production of off-weight pack 
ages. Upon either the count of overmeasure or of under 
measure packages reaching the respective set number 
limits, a comparison is made of the quantity of each type 
of signal accumulated, and if both sets of accumulated 
signals do not concurrently equal the respective set num 
ber limits, which indicates that the actual ratio of under 
measure to overmeasure packages does not equal the de 
sired ratio, then an algebraic subtraction is made to deter 
mine the degree and direction in which the actual ratio 
differs from the desired ratio. 
A control signal is accordingly produced that is a func 

tion of the result of the aforementioned algebraic sub 
traction. Finally, the control signal is applied to the means 
for interrupting the delivery of product units so as to ad 
just the average measure of the initial packages in a di 
rection that should result in correction of the actual ratio 
of undermeasure to overmeasure packages. 
Apparatus for carrying out the foregoing method is 
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4 
shown in FIGURE 2, wherein the product delivery means 
generally 10 is a bacon slicing machine, in an actual em 
bodiment, having a feed ram 11 operated horizontally 
by a hydraulic cylinder 12 which is controlled by a valve 
13 and pump 14. Delivery of bacon slices is interrupted 
to form drafts by periodically closing the valve 13. 
The delivery means generally 10 deposits the product 

upon a continuously moving take-off conveyor generally 
20 that extends past a draft detecting and measuring means 
generally 25. In an operating embodiment bacon slices 
are shingled in drafts of multiple slices upon Separate 
cards carried on the take-off conveyor; and are weighed 
on a check-weighing scale. 
The detecting and measuring means must be capable of 

distinguishing between undermeasure and overmeasure 
packages and includes means to produce separate signals 
for each, delivering an overweight signal to a wire 26 and 
an underweight signal to a wire 27, respectively. 
The overweight signals are delivered to an accumulat 

ing means generally 30, whereas the underweight signals 
are delivered to a second accumulating means generally 
30'. In each accumulating means the signals are collected 
against the previously mentioned set number limits estab 
lished according to the characteristics of the system. Pref 
erably one or both of the accumulating means includes 
an adjustment so that the number limit may be varied. 

Each accumulating means generally 30, 30' is connected 
to a comparing means generally 32. The latter actually 
includes separate pre-set count trigger circuits generally 
34, 34", which in turn are connected to an interrogator 
circuit generally 36. Each of the respective accumulating 
means 30, 30' is also connected to a common algebraic 
subtractor circuit generally 38 which is also connected to 
the interrogator circuit generally 36. From the interrogator 
circuit 36 the comparing means generally 32 is in turn 
connected to a control signal means generally 40. The 
latter function to convert a signal generated in the alge 
braic subtractor circuit 38 to a control signal that is op 
erable upon an adjusting means generally 42 that is con 
nected to regulate the product delivery interrupting means. 
For instance, the adjusting means 42 may be connected 
to the mechanism controlling valve 13 in the bacon slicer. 

Knowledge of the foregoing method and functional ap 
paratus component may enable persons skilled in the art 
to utilize either mechanical or hydraulic control elements 
as well as electrical. However, an electrical control ap 
paratus is preferred. An embodiment of the preferred con 
trol mechanism is shown in FIGURES 3A and 3B. 
The preferred electrical control apparatus is designed 

with solid state circuitry which, insofar as practical, in 
cludes pre-assembled modules that are available on the 
commercial market. Those and other parts of the circuit 
are connected to suitable low voltage electrical sources, 
not shown, as is indicated in FIGURE 3A. Essentially 
the preferred circuitry comprises a plurality of binary 
counters, triggers (not to be confused with the pre-set 
count triggers 34 and 34') and single shot modules which 
function to insure clear and distinct signals, “and” gates, 
"or" gates, "flip-flop” modules, inverters and relay drivers. 

In FIGURE 3A the lower and upper horizontal banks 
of modules function as the first and second accumulating 
means generally 30 and 30'. The circuitry between these 
banks corresponds substantially to the comparing means 
generally 32; and specifically the elements functioning as 
the algebraic subtractor generally 38 are shown within 
the dotted line to the left of the figure, and the elements 
corresponding to the interrogator generally 36 are shown 
within the X'd line to the right of the figure. The circuit 
elements remaining in the central portion of FIGURE 3A 
function as the pre-set count triggers 34 and 34’ (utilizing 
certain common components as subsequently explained). 
Finally in FIGURE 3B the basic circuit of the control 
signal means generally 40 is shown, together with the ad 
justing means generally 42 which is diagrammatically 
represented. 
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Returning to FIGURE 3A, each bank of modules repre 
senting the accumulating means 30, 30', includes a trigger 
module 50 connected to impart a signal to a single shot 
module 52, which in turn is connected to deliver a signal 
to a plurality of series connected binary counters 54, 56, 
58, and 60. Each binary counter 54 thru 60 is connected 
to deliver a signal to the next succeeding counter and also 
connected to an “and” gate 62. In FIGURE 3A the “and” 
gates 62, 62 are shown within a broken perimeter to in 
clude a plurality of parallel connected diodes and a series 
connected transistor. “And” gates 62, 62 were assembled 
specifically for this circuit due to the fact that commer 
cially available modules were not avaiable to accept the 
number of separate signals required and have the required 
input impedance. The circuitry illustrated thus includes an 
emitter follower (amplifier) in the form of the transistor 
shown. These “and” gates 62, 62 function separately in 
the respective pre-set count triggers 34, 34, which addi 
tionally include an “and” gate module 64, and "or" gate 
66, and a “flip-flop” module 68. Each of the “and” gates 
62, 62 are connected to deliver a signal to both of the 
“and” gate module 64 and the "or" gate 66. In turn both 
of the latter are connected to deliver signals to the "flip 
flop” module 68. 
The “and” gates 62, 62 are also connected to respec 

tive inverter modules 70 and 70'. The latter are the first 
elements of the algebraic subtractor generally 38; and are 
in turn connected separately to respective “and” gate 
modules 72, 72’. Specifically it will be noted that each of 
the “and” gates 62, 62 are connected to both of the last 
mentioned “and” gate modules 72, 72’. Specifically "and' 
gate 62 is connected through inverter 70 to the “and” gate 
72, and is also connected directly to the “and” gate 72'; 
whereas the “and” gate 62 is connected through inverter 
70’ to “and” gate 72", and is also connected directly to 
the “and” gate 72. 
The “and” gate 62 is further connected to deliver a 

signal to another “and” gate module 80 in the interrogator 
component generally 36. Similarly the “and” gate 62' is 
connected to deliver a signal to a similar “and” gate mod 
ule 80'. In turn each of the last mentioned “and” gates 
80, 80 are connected to signal relay driver modules 82, 
82, which in turn are connected to energize relay coils 84, 
86, respectively. 
The relay coils 84, 86 are associated with separate relay 

contacts 84a and 86a shown in FIGURE 3B as part of the 
control signal means generally 40. Both sets of relay con 
tacts 84a, 86a are connected between a source of electrical 
power, such as 24 volts alternating current, and the wind 
ings 90 of a synchronous motor, the shaft of which is 
designated by the reference character 92. 

In operation the preferred control apparatus illustrated 
in FIGURES 3A and 3B operate substantially as follows. 
Each signal representing an underweigth package is re 
ceived in the binary counters 54-60' via wire 27 and an 
“or” gate 100. Similarly each signal representing an over 
weight package is received in the binary counters 54-60 
through wire 26 and an “or' gate 102. An "or' gate is 
designed to transmit or produce an output signal upon re 
ceiving an input signal from any of a plurality of sources. 
It will be noted that 'or' gate 100 is connected to receive 
signals from both wire 27 and the “and” gate 72'; sim 
ilarly the “or” gate 102 is connected to receive input sig 
nals from both the wire 26 and the “and” gate 72. 
At any rate each signal representing an underweight 

package is received in the second accumulating means 
generally 30, and after a sufficient number of signals has 
been received each binary counter 54-60' will transmit a 
signal to the “and” gate 62’. Any number of binary coun 
ters may be utilized and interconnected between them 
selves and the “and” gate 62 so as to require substantially 
any number of signals to be received before the latter will 
transmit an output signal. It should be understood that an 
“and” gate, as distinguished from an "or" gate, produces 
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6 
an output signal only upon receipt of all of a plurality 
of input signals. 

In the present application for bacon packaging the es 
tablished number against which the underweight signals 
are measured in the second accumulating means general 
ly 30' is the quantity of fifteen. The illustrated circuit of 
binary counters 54-60' and “and” gate 62 will produce 
an output signal upon the receipt of the fifteenth under 
weight signal via wire 27. The output signal is delivered 
simultaneously to the "or' gate 66 and the “and” gate 64, 
which together with the “and” gate 62 and the "flip-flop' 
68 make up the pre-set count trigger 34. The "or" gate 
66 immediately transmits an output signal to one side 
of the "flip-flop” module 68, causing still another signal 
to be delivered through an emitter follower (amplifier) 
104 to both “and” gates 80, 80' of the interrogator gen 
erally 36. 
At the same instant the “and” gate 62' also delivers 

a signal to the interrogator “and” gate 80', thus fulfilling 
the requirements for the latter to deliver a signal to the 
relay driver 82, with the result that relay coil 86 is 
energized and contacts 86A are closed to turn the motor 
shaft 92 in a counterclockwise direction. 
The extent to which the motor shaft 92 of the control 

signal means generally 40 will turn depends upon the 
time increment, if any, between energizing of relay coil 
86 and the production of an output signal by “and” gate 
62. It has been shown that the “and” gate 80' will pro 
duce an output signal essentially when the required num 
ber of underweight signals have been received in the bi 
nary counters of the second accumulating means generally 
30'. The similar event will occur at “and” gate 80 when 
a sufficient number of overweight signals have been re 
ceived in the binary counters 54-60 of the first accumu 
lating means 30 as will be further explained. It is not 
possible for both an underweight and an overweight sig 
nal to occur simultaneously, so at least one count differ 
ence is always present at time of interrogation. When only 
one count difference exists, the time difference between 
energizing of the proper relay coil and the output from 
the “and” gate at the end of the other counting chain is 
so small that the correction signal is negligible. 
To further explain the first accumulating means gener 

ally 30, for the overweight signals, it will be seen that such 
signals are received via wire 26 through the 'or' gate 102 
into the binary counters 54-60. When a sufficient num 
ber of signals have been received, the “and” gate 62 will 
produce a signal that is delivered to both the “and” gate 
80, in the interrogator generally 36, and to the “or' gate 
66. The latter again will result in a signal being delivered 
to the "flip-flop” module 68 and hence through ampli 
fier 104 to both the interrogator “and” gates 80, 80'. In 
essence the "flip-flop” module 68 will produce an output 
signal for both of the latter “and” gates 80, 80 when 
either of the “and” gates 62, 62’ produce an output 
signal. 

It will be noted with reference to the first accumulating 
means 30, in FIGURE 3A, that each binary counter 54, 
56, 58, and 60 is connected to a multi-contact switch. 
54a, 56a, 58a and 60a, respectively. Each of the latter 
provides alternate paths to the “and” gate 62. This cir 
cuitry may be distinguished from the second accumulat 
ing means 39' wherein each similar connection of binary 
counters 54-60' is directly to the “and” gate 62. By 
appropriate manipulating of the Switches 54a, 56a, 58a, 
69a any number less than the maximum available num 
ber limit may be selected to provide sufficient input sig 
nals to satisfy the “and” gate 62. Thus the latter switches 
provide a means té vary the ratio of underweight to 
overweight packages that will be maintained by the ap 
paratus. 
With further reference to the “and” gate 62, it will be 

seen that its output signal is also delivered to the inverter 
70 and additionally delivered direct to the “and” gate 72’. 
Similarly the output signal of the “and” gate 62 is de 
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livered to the inverter 70' and also directly to the “and” 
gate 72. An inverter functions to provide an output sig 
nal opposite to that of the input signal received. In effect 
if an input signal is absent the inverter will produce an 
output signal; whereas if an input signal is present the 
inverter will produce no output signal. 
On the occasion that the “and” gate 62 produces an 

output signal the inverter 70 will not deliver an output 
signal to the subtractor “and” gate 72. Thus the latter 
“and” gate cannot in turn produce an output signal when 
the required number of overweight signals have been 
received in the first accumulating means 30. Similarly the 
subtractor “and” gate 72’ cannot produce an output sig 
nal where the inverter 70' does not deliver a signal there 
to, which condition will occur only upon the required 
number of underweight signals being received in the sec 
ond accumulating means 30'. 

If the required number of overweight signals are re 
ceived in the accumulating means 30 prior to the required 
number of underweight signals being received in the Sec 
ond accumulating means 30', two of three necessary con 
ditions will be met to produce an output signal at the 
subtractor “and” gate 72’. The third required condition 
will be provided upon the occasion that an output signal 
is available from a final “and” gate 110. The latter re 
quires two input signals, one being in "pulse form” and 
constantly supplied from a 110 volt alternating current 
source and the other provided through the "flip-flop' 
module 68 and amplifier 104. 
When the three conditions are being met at the sub 

tractor “and” gate 72 a 60 pulse per second signal 
(stemming from the 110 volt A.C. source) will be de 
livered to the “or' gate 100. Recalling that this condi 
tion is met only when the second accumulating means 
30' has not received a sufficient number of signals, the : 
pulsing saignal thus impressed will rapidly complete the 
requirements of the binary counters 54'-60' and result 
in an output signal being produced at the “and” gate 62. 

Recalling further that to produce the foregoing con 
ditions the required number of overweight package sig 
nals would have already been received in the first accumu 
lating means 30 and the consequent energizing of the re 
lay coil 84. Thus the relay contacts 84A have been closed 
for a brief period of time causing energizing of the motor 
coil 90 and the motor shaft 92 to be turned clockwise. 
The extent to which the motor shaft will turn clockwise 
will be limited solely by the length of time necessary 
for the binary counters 54-60' of the second accumulat 
ing means 30' to be brought up to the required number 
count. Thus the degree of shaft turn will be directly 
proportional to the imbalance of the underweight pack 
ages in the desired ratio of underweight to overweight. 

Further analysis of the circuit shown in FIGURE 3A 
teaches that should the required number of underweight 
signals be first received in the second accumulating means 
30' a similar correcting signal will be delivered from the 
subtractor “and” gate 110 through “and” gate 72 and the 
"or' gate 102 to complete the requirements of the binary 
counters 54-60' in the first accumulating means 30. 
The latter condition will result in a counterwise movement 
of the motor shaft 92 proportionate to the imbalance of 
overweight package signals in the desired ratio. 

In either instance, movement of the synchronous motor 
shaft 92 alters the position of a variable potentiometer 
116 which is connected across the adjusting means 42 and 
alters the electrical condition in the latter in accordance 
with the displacement of the potentiometer. 

Finally, on the occasion that the signal requirements in 
both the first and second accumulating means 30, 30' 
have been met, and both “and” gates 62, 62 produce 
output signals, both of the latter signals are simultane 
ously impressed on the “and” gate 64 with the result that 
a different signal is delivered to the "flip-flop' module 68. 
The latter signal changes the condition of the flip-flop' 
module 68 to deliver a signal directly to a single shot 
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module 120 and thence to a third relay driver 122. The 
latter results in energizing of a relay coil 124, in turn 
opening of a pair of associated contacts 124A. The latter 
action breaks a grounding circuit common to all of the 
binary counters 54-60, 54'-60', in both first and second 
accumulating means, which causes them to be reset to 
receive a new cycle of signals. Resetting of the binary 
counters can also be accomplished manually by push 
button 126. 

It will thus be apparent from the foregoing that the 
apparatus of this invention will automatically continue 
to analyze the relationship of undermeasure packages 
to overmeasure packages and periodically adjust the prod 
uct delivery means so as to result in a desired ratio of 
undermeasure to overmeasure product. 

Obviously many modifications and variations of the 
invention as hereinbefore set forth may be made without 
departing from the spirit and scope thereof, and there 
fore only such limitations should be imposed as are in 
dicated. 

I claim: 
1. An improved method for assembling packages of 

multi-unit product, said method comprising: delivering 
a succession of said product units; interrupting the deliv 
ery of said units periodically on an established basis to 
form successive drafts of product each amounting to ap 
proximately a desired measure with some drafts purpose 
ly undermeasure; measuring each successive draft to sepa 
rately identify overmeasure and undermeasure drafts; 
producing separate signals for each of said overmeasure 
and undermeasure drafts; accumulating said separate sig 
nals against an established ratio of undermeasure to over 
measure drafts; and periodically adjusting the basis for in 
terrupting the delivery of said units so as to continue 
to produce some undermeasure drafts and to force the 
accumulated signals thereafter to approach said established 
ratio. 

2. The improved method of claim 1 wherein said sepa 
rate signals are accumulated against first and second 
number limits, respectively, said first and second num 
bers being established in a desired ratio of undermeasure 
to overmeasure drafts previously determined to be ade 
quate to work off excess units. 

3. The improved method of claim 2 including the step 
of comparing the quantity of each of said accumulated 
signals upon the quantity of either one of said signals 
equaling the respective first and second number limits; 
and producing a control signal from said comparison, 
said control signal being a function of both the magnitude 
and direction of departure of said signals from said estab 
lished ratio. 

4. The improved method of claim 3 wherein said con 
trol signal is applied to adjust the basis for interrupting 
the delivery of said units so as to force the accumulated 
signals thereafter into closer conformity with said estab 
lished ratio. 

5. The method of claim 1 wherein the product is sliced 
bacon, and the delivery of bacon slices is interrupted by 
controlling the feed of a bacon slab into a slicer blade. 

6. The method of claim 5 wherein the measuring of 
each draft of bacon slices is accomplished by weighing. 

7. An improved apparatus for assembling packages of 
multi-unit product, said apparatus comprising: product 
delivery means for providing a succession of product 
units; interrupting means associated with said delivery 
means for grouping said product units into drafts on an 
established basis; draft measuring means to detect over 
measure and undermeasure drafts produced by said inter 
rupting means; signal producing means associated with 
said measuring means for producing separate signals ac 
cording to each overmeasure and undermeasure draft; 
accumulating means connected to receive said signals 
from said signal producing means; and adjusting means 
connected between said accumulating means and said 
interrupting means and operable in accordance with the 
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difference between said accumulated signals and an estab 
lished ratio of undermeasure to overmeasure drafts. 

8. The apparatus of claim 7 wherein the accumulating 
means and the adjusting means are comprised of first 
and second accumulating means for each of said under 
measure and overmeasure signals, respectively; compar 
ing means associated with both of said accumulating 
means for measuring said signals against an estblished 
ratio; a control signal means associated with said compar 
ing means for producing a further signal proportional to 
the difference between said accumulated signals and said 
established ratio; and an adjusting means connected be 
tween said control signal means and said interrupting 
eaS 

9. The apparatus of claim 8 wherein the product de 
livery means is a bacon slicer. 

10. The apparatus of claim 9 wherein the first and 
Second accumulating means are counters. 

11. The apparatus of claim 9 wherein the first and 
second accumulating means are a plurality of binary 
counters. 

12. The apparatus of claim 8 wherein the comparing 
means includes pret-set count trigger means connected 
to each of said first and second accumulator means; an 
interrogator means connected to both of said triggers; 
and an algebraic subtractor mechanism connected to each 
of said first and second accumulating means and to said 
interrogator means. 

13. The apparatus of claim 8 wherein the control sig 
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nal means is a digital to analog converter connected be 
tween said comparing means and said adjusting means. 

14. An electrical apparatus for controlling the as 
Sembly of off-weight drafts of product to be used in 
combination with apparatus for separately detecting and 
signaling both underweight and overweight drafts, said 
apparatus comprising: a first bank of binary counters; 
a second bank of binary counters; a first pre-set count 
trigger connected to said first bank of binary counters, a 
Second pre-set count trigger connected to said second 
binary counters; an interrogator connected to each of 
said first and second pre-set count triggers; an algebraic 
subtractor connector to both first and second banks of 
said binary counters and to said interrogator; and a 
converter connected to receive a signal from said inter 
rogator. 
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