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TWO SWITCH CONTROL SYSTEM FOR MEASURING 
MINIMUM SIZE ARTICLES MOVING IN CLOSELY 

FOLLOWING SUCCESSION 

This invention relates to apparatus and a method for locat 
ing predetermined positions along the vlength of an article. 
More; particularly, the invention is ‘directed to control ap 
paratus for actuating a device for folding moving articles at a 
time related to the position and length of the article. 
One type of folding device intended for use with the inven 

tion is a laundry folding machine for folding ?at cloth articles 
traveling on a continuous conveyor belt. Such folding 
machines are well known and typically have at least one 
endless conveyor belt which carries an article past one or 
more measuring and folding stations. A folding means is 
located at each folding station and is usually of an air blast or 
mechanical blade type. The article is measured as it moves 
past the ?rst measuring station and is then folded at the fold 
ing- station. The measuring and folding operation is repeated 
by the machine as many times as desired at additional measur 
ing and folding stations for each fold. 
There have been various types of control arrangements sug 

gested by the prior art for use in measuring and folding a mov 
ing ‘article in a laundry folding machine. These have included 
mechanical apparatus such as multispeed motor driven timers, 
moving measuring stations, and two-speed motor driven con 
veyor belts. More recently, control circuits employing elec 
tromechanical relays and vacuum tube analogue electronic 
timing methods or solid state digital timing methods have been 
used. An example of a digital control circuit is disclosed in 
copending Application Ser. No. 667,877, ?led Aug. 14, 1967, 
now Pat. No. 3,485,492, and assigned to the assignee of the in 
stant invention. Such control circuits include at least one sen 
sor for each fold to be'made which senses the presence of the 
article moving on the conveyor belt. ‘In general, the length of 
the article is measured by determining the time it takes to 
move past a ?rst sensor at one time measuring rate-or by 

' determining the number of pulses per unit of length. The time 
measuring rate or pulse repetition rate is then increased when 
the article reaches a second sensor until the total time or total 
number of pulses of the measuring .cycle is completed. The 
two measuring rates are so related ‘that when the cycle is 
completed, the position at which a fold is to be made in the ar 
ticle will be opposite the folding means ofthe folding machine. 
Completing of the measuring cycle causes the control circuit 
to actuate the folding means to fold the moving article. If a 
second fold is desired, a third sensor is provided and the 
foregoing measuring or counting and folding steps are sub 
stantially repeated at a third sensor and second folding station. 

In‘ the control circuit disclosed in the aforementioned 
copending Application Ser. No. 667,877, ?rst, second and 
third-article sensors positioned along the path of travel of a 
moving article are provided. A full length measuring counter, 
a ?rst fold counter and a second fold counter respectively cor 
responding to the ?rst, second and third sensors are also pro 
vided. When the leading edge of an article reaches the ?rst 
sensor, a repetitive pulse is applied-to the ?rst and third coun 
ters. At the same time, the second counter must remain free to 
receive a repetitive pulse for use in making the ?rst fold. The 
?rst, second and third counters thus become occupied at the 
time the article is initially present at the ?rst sensor and the 
third counter remains occupied until it produces a signal ac 
tuating the second fold of the article and simultaneously clears 
itself.‘ A problem in this type of control, which is typical in 
electronic folder controls, is that the circuitry for the last fold 
isimmediately tied up upon the initial presence of an article at 
the ?rst sensor. This decreases the number of articles the con 
trol can simultaneously handle or, stated in an alternative way, 
increases the minimum article length which the control can 
measure. Stated generally, the solution to the problem lies in 
minimizing the utilization of the logic circuitry associatedwith 
each'measuring operationof each article while the remainder 
of the control is performing a different operation with respect 
to the article. ‘ 

25 

35 

45 

50 

55 

65 

70 

75 

2 
lt is a principal object of this invention to provide an im 

proved apparatus for measuring and locating predetermined 
positions along the length of a moving article. 

. A further object of the invention is to provide a control cir 
cuit for measuring a moving article- and indicating the 
presence of a plurality of predetermined positions along the 
length of the article in which the logic circuitryqusedin the. 
measurement of one position isshared in thetm‘easurement of 
another position. 1 . - _ , . . 

A further object of the invention‘ is to provide an improved 
control circuit for measuring a moving article and indicating 
the presence of a plurality of predetermined positions along 
the length of the article in which the time of utilization of logic 
circuitry used to measure and - indicate . one position -is' 

minimized by utilizing logic circuitry used to measure and in 
dicate another position to perform par'tof the measuring func 
tion for the one position simultaneously with the measuring of 
the other position. 
A further object of the invention is to provide a control cir 

cuit for measuring a moving article and indicating the' 
presence of a plurality of predetermined positions along the 
length of the article and utilizing only two sensors for sensing 
the presence of the article. I ‘ > .1 

Another object of the invention is to provide a laundry ar , .. 
cle folder control for measuring a moving‘laundry articleand 
actuating the making of a plurality of folds therein and having 
a plurality of measuring locations spaced apart along the path 
of travel of the article and circuitry corresponding to each : 
measuring location in which the circuitry at the last measuring 
location along the path-of the article is' utilized for measuring 
an article at the ?rstlmeasuring location along the path only“ 
when the article leaves’ the ?rst measuring location. . 

Another object of the invention is to provide a laundry 
folder control for measuring a moving laundry article and-ac 
tuating a plurality of folds therein and having a plurality of ' 
measuring locations spaced apart along‘the path of travel of ‘ 
the article in which one of the measuring locations is posi-. 
tioned at the initial position of the leading edge of-the folded 
article. _ ' , 

In the embodiment of the invention shown and described 
herein, ?rst, second and third digital electronic countersaaire - 
provided. Each of these counters have an equal maximum. 
count capacity. High and ?rst low rate electrical pulsestare 
generated and applied to one of the counters in respons'e'ito 
the presence of a ?at cloth article moving at a constant rate. 
past one of two sensors positioned at ?rst and second locations 
along the path of travel of the moving article. A second low 
electrical pulse rate is produced and applied 'to the third elec 
tronic counter while the article is moving past the second of. 
the sensors. The rates of the electrical pulses relative'to each - 
other are determined by the position which is to be located or 
the position at which a fold is to be made along the length of ‘ 
the article and the time during which the pulses are applied to 
the counters, e.g., if a fold is to be made at the midlength and 
quarter-length of an article, the low pulse rates will be one 
half that of the high rate with the second low rate being ap 
plied tothe third counter for only one-fourth the time the ?rst. 
low rate is applied to the ?rst counter. If it is desired to make a 
second fold at the other than the quarter‘length of the article, 
a pulse rate higher or lower than the second low pulse rate and 
lower than the high pulse rate is applied to the third-counter.‘ 
While the moving article is at the ?rst of the two sensors, the 1 
?rst low rate pulse is applied to the ?rst counter. The second.1 
and third counters remain free for use in connection with me'a- - 
suring of preceding articles. Upon the passing of the article ~ 
from the first sensor, the ?rst low pulse rate is disconnected : 
from the first counter and a high frequency oscillator is con-:4 
nected to all three counters until the count capacity of the~first 
counter is ?lled. The ?rst counter now resets itself to zero. 
count. The second and third counters both have an un?lled: 
count capacity equal to the number of'counts accumulated on - 
the ?rst counter while connected to the ?rst low pulse rate 
pulses. When the article moves to the second of the sensors... 
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the high rate pulses are applied to the second counter until the 
maximum count capacity of the second counter is ?lled. The 
second counter then resets itself to zero count and produces 
;an output signal which actuates a time delay means. Since the 
high rate pulses have a rate twice that of the low rate pulses 
which were applied to the ‘?rst counter. the midpoint of the ar 
ticle will be opposite the second sensor when the maximum 
count capacity of the second counter is ?lled and the output 
signal actuating the time delay means is produced. The time 
delay means provides a time delay which allows the midpoint 
of the article to move to a third predetermined location which 
also may be considered as the ?rst fold location. When the ar 
ticle midpoint reaches the ?rst fold location, the time delay 
means produces an output signal to actuate a ?rst fold 
mechanism which folds the article at its midpoint. Because the 
article is folded relatively rapidly, the leading edge of the arti 
cle after it is folded will be substantially at the third location. 
While the article is beneath the second sensor and the high 

rate pulses are applied to the second counter, the second 
counter produces the second low pulse rate which is equal to 
the ?rst low pulse rate if the article is to be folded a second 
time at its quarter-length. The second low pulse rate is applied 
to the third counter so that, in effect, the second counter and 
associated logic circuitry control the third counter and the 
measurement for the second fold until the ?rst fold is made. 
Since the second pulse rate is applied to the third counter only 
until the midpoint of the article reaches the second sensor, the 
third counter will have a count capacity remaining un?lled at 
the time the high rate pulses are disconnected from the second 
counter equal to one-half the number of counts accumulated 
on the ?rst counter while connected to the ?rst low pulse rate. 
The output signal from the time delay means is also utilized to 
initiate application of the high pulse rate to the third counter 
so that the high rate pulse is initially applied to the third 

’ counter substantially when the leading edge of the once folded 
article is at the third location. Since the output signals from 
the second counter and time delay means control initial appli 
cation of the high pulse rate to the third counter, another sen 
sor for this purpose is not necessary. The high rate pulse is ap 
plied to the third counter until its remaining un?lled count 
capacity is ?lled at which time the midpoint of the once folded 
article is at the third location. The third counter then resets it 
self to zero count and produces an output signal which actu 
ates a second time delay means. The second time delay means 
provides a time delay until the midpoint of the fold article is at 
a second fold location and then actuates a second folding 
mechanism to fold the article at the midpoint of its folded 
length, i.e., at its quarter-length. 

Closely following articles of short length are measured and 
folded by providing a plurality of second counters and a plu 
rality of third counters ‘respectively equal to the number n that 
satis?es the equation 

‘ where L min = length of the shortest article to be folded, 
D = distance between the ?rst sensor and the second folding 

location, and 
n = the number of second counters and also the number of 

third counters. After a ?rst article has passed the ?rst sen 
sor at the ?rst location, the ?rst counter will reset itself to 
zero count to thereby prepare for a second immediately 
following article. The ?rst article continues on to the 
second sensor at the second location where the high rate 

' pulses are applied to the same second counter that was 
connected to the oscillator when the trailing edge of the 
?rst article passed the ?rst sensor. At the same time, a low 
pulse rate output from the ?rst bit of the second counter 
is fed into the same third counter that was charged with 
counts from the oscillator when the trailing edge of the 
?rst article passed the ?rst sensor. When the count 
capacity of the second counter is ?lled. the counter emits 
a pulse indicating the midpoint of the article and actuat 
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4 
ing a pulse from the counter. the pulse actuates the time 
delay circuit allowing the midpoint of the article to posi 
tion itself at the ?rst folding location. The instant the fold 
ing of the ?rst article is started in response to a signal 
from the time delay circuit, the high rate pulses are ap 
plied to the same third counter that was charged with 
counts from the oscillator when the trailing edge of the 
?rst article passed the ?rst sensor. The moment the same 
third counter is full, a pulse is emitted and fed into a delay 
circuit that permits the article to position its midpoint at 
the second folding point. This sequence of operation is re 
peated with each closely following short article. A shift 
register means and selector means are utilized with both 
the second counters and the third counters to match the 
same second counter and the same third counter with a 
particular article when the article passes the ?rst and 
second sensors and the third location. , 

The above and other objects and features of the invention 
will become apparent from the following detailed description 
and drawings which form a part of this speci?cation and in 
which: 

FIG. 1 is a diagrammatic view of a laundry folding machine 
illustrating the conveyor belts and folding mechanism; and 

FIG. 2 is a detailed block diagram of a preferred embodi 
ment of the invention. ' 
With reference to FIG. 2, the connection to the control cir 

cuit 42 of a source of positive DC voltage, indicated by the 
symbol V is controlled by the sensors 28 and 30. The sensors 
28 and 30 may be of any suitable type well known in the art 
such as a mechanical switch or a photocell. When a laundry 
article is not present at the sensor 28, no gating signal is car 
ried to the control circuit 42 on lead 27. When a laundry arti 
cle is present at the sensor 28, the sensor 28 becomes opera 
tive to connect a DC gating signal to the control circuit 42 on 
lead 27. When a laundry article is not present at the sensor 30, 
the sensor 30 connects the positive DC voltage V to the circuit 
42 on lead 31. When a laundry article is present at sensor 30, 
it disconnects the DC voltage V from the circuit 42 and 
discharges any residual voltage on circuit 42 due to the previ 
ous voltage connection. 
A pulse generator in the form of an incremental encoder 46 

is provided for generating voltage pulses at a ?xed rate per 
inch of article length in synchronization with the rate of travel 
of the laundry articles on the conveyor belts. The encoder 46 
may be driven by the drive means (not shown) for the rollers 
shown in FIG. 1, or the encoder 46 may be driven by indepen~ 
dent drive means synchronized with the drive rate of .the rol 
lers. The voltage pulses may be generated at a rate per unit of 
travel of the laundry articles dictated primarily by the max 
imum length of the laundry articles to be folded and the preci 
sion with which it is desired to locate the fold. In the embodi 
ment of the invention described herein, a pulse rate of 20 pul 
ses per inch of article travel is utilized. 
A frequency or rate divider 48 and a summing network 50 

are connected between the encoder 46 and an input of AND 
gate 52. The divider 48 divides the pulse rate received at its 
input at a ratio of 2:1 so that the pulse rates respectively 
available from the encoder 46 and the divider 48 when gate 52 
is open are 20 pulses per inch of article travel and 10 pulses 
per inch of article travel. 
A front counter 58 has an input connected through 

summing network 60 to the output of AND gate 52 and an 
output connected through one-shot multivibrator 62 to an 
input of flip-?op 64. The ?ip-?op 64 is a conventional type of 
?ip-?op which is turned ON and will remain ON to continu 
ously produce an output signal when a signal is applied at an 
input and which is turned OFF to stop producing the output 
signal when a signal is applied to another input. The front 
counter 58 has a maximum count capacity which may be set at 
a value capable of handling the longest size article which it is 
desired to fold. The front counter 58 counts in response to 
voltage pulses applied to it and when its maximum count 
capacity is ?lled it will reset itself to zero count and produce 
an output signal. 
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I The elements shown in logic block 66 of FIG. 2 include shift 
registers 68 and 70, ?rst selector means‘54, second selector 

‘ means 84 and ?rst fold counters 72", 74 and 76. Theshift re 
' gister 68 has an input connected through diode 78 and one 
’ shot multivibrator 62 to the front counter 58 and two output 
‘ leads 80 and 82 connected to the selector 'means 84. The 
selector means 84 is provided with output leads 93, 95 and 97 
and is of a type well known in ‘the art which functions to 

' sequentially produce an output signalonone of the leads 93, 
95 and 97 in response to the presence or absence of an input 
signal from the shift register 68 on leads 8.0 and 82. The output 

’ leads 93, 95 and 97 are respectively connected to inputs of 
AND gates 86, 88 and 90. The AND gates 86, 88 and 90 are of 
the type that is normally closed when vno gating signal is 

‘ present at an input. Each of the AND gates 86,88 and 90 also 
have a second input commonly connected to the output of 

. AND gate 92. The output of AND gates 86, 88 and 90 are 
respectively connected to the inputs of ?rst fold counters 72, 
74 and 76. The outputs of ?rst fold counters 72, 74 and 76 are 
respectively fed through one-shot multivibrator 94, 96 and 98 
and commonly connected to an input of time delay means 56. 
The shift register 70 has two output, leads 100 and 102 con 

’ nected to the selector means 54. The selector means 54 has 
output leads 113, 115 and 117 and also'is of a type well known 
in the art which functions to sequentially produce an output 
signal on oneof the leads 113, 115 and 117 in response to the 
presence or absence of an input signal from the shift register 
70 on leads 100 ‘and 102. The ‘output leads 113, 115 and 117 
are respectively connected to inputs of .AND gates 106, 108. 
and 110. The AND gates 106, 108 and 110 are of the type that 
is closed when all required‘gating signals ‘are not present at 
their inputs. A ‘second input of each bf the AND gates 106, 
108 and 110 is connected through summing network 50 to ‘the 

I generator 46. The outputs of the AND gates 106, 108 and 110 
‘are respectively connected to aninput of each of the AND 
gates 112, 114 and 116. The outputs of AND gates 112, 114 
and 116 are respectively connected to the inputs of the ?rst 

- fold counters 72, 74 and 76. The AND gates 112, 114 and 116 
, are of the type that is closed when asignal is present at a gat 
ing input. '_ ' - 
Each of the shift registers 68 and 70 in logic block 66 of 

FIG. 2 are identical in construction and ‘operation. Each shift 
register 68 and 70 is connected to a synchronizer 118 which is 
of a type well known in the art and which shifts both of the 
shift registers 68 and 70 into the same state so that only one of 
the output leads 93, 95 and 97 and a corresponding one of the 
output leads 113, 115 and 117 will. carry a signal when the 
control circuit 42 is initially energized; For example, in the ini 
tial state chosen for the control circuit 42, the output lead 93 
associated with shift register 68 will carry a signal and the out 
put lead 113 associated with shift register 70 will carry a signal 
while the remainder of the output'leads 95, 97, 115 and 117 
will not carry a signal. The synchronizing means 118 has an 
input connected to the oscillator 174, two inputs respectively 
connected to output leads 93 and 117 of selector means 84 
and 54 and outputs connected through diodes 131 and .109 to 

' shift registers 70 and 68. When the circuit 42 is initially ener 
gized, the very high frequency pulse rate from the oscillator 
174 will be gated through synchronizer 118 to shift registers 
68 and 70 until the synchronizer 118 receives simultaneous 
signals from the output leads 93 and117., > 
The shift registers 120 and 122, selector means 136 and 156 

and second fold counters 124, 126 and 128 are shown in logic 
block 67 of FIG. 2. The shift registers 120 and 122 are respec 
tively connected to selector means‘ 136 and 156 and are 
identical in construction and operationwith each other and 
with shift registers 68 and 70. The shift register 120 has an 
input connected through diode 130 and one-shot multivibra 
tor 62 to the front counter 58 and two output leads 132 and 
134 connected to the selector means 136. The selector means 
136 is provided with output leads 145, 147 and 149 and func-. 
tions to sequentially produce an output signal on one of the 
leads 145, 147 and 149 in response to the presence or absence 
of an input signal from the shift register 120 on leads 132 and 
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134. The output leads 145, 147 and 149 are respectively con 
nected to inputs of AND gates 138, 140 and 142. The AND 
gates 138, 140 and 142 are of the type‘ that is normally closed 
when no gating signal is present at an input. The AND gates 
138, 140 and 142 each also have‘a second input commonly 
connected to the output of AND gate 92. The outputs of AND 
gates 138, 140 and 142 are each connected to the input of the 
second fold counters 124, 126 and 128. The outputs of second 
fold counters 124, 126 and 128 are respectively fed through 
one-shot multivibrators 146, 148 and 150 and are commonly 
connected to an input of ?ip-flop 144. The ?ip-?op 144 is of 
the same construction and operates in the ‘same manner as the 
?ip-?op 64, previously described. 
A synchronizer 170, identical in construction and operation 

with the synchronizer 118 shown in logic block 66, is illus 
trated in logic block 67. The function of the synchronizer 170 
is to shift both of the shift registers 120 and 122 into the same 
state when the control circuit 42 is initially energized. When 
the shift registers 120 and 122 are in the same state, one of the 
output leads 145, 147 and 149 and a corresponding one of the 
output leads 165, 167 and 169 willcarry a signal when the 
‘control circuit 42 is initially energized. The example given in 
the description for the synchronizer 118 also holds true for the 
synchronizer 170, Le, in the initial state of the shift registers 
120 and 122, the output lead 145 and the output lead 165 will 
each carry an output signal, while ‘the remaining output leads 
147, 149, 167 and 169 will not carry an output signal. The 
synchronizing means 170 includes an input connected to the 
output lead 145 of selector means 136, an input connected to 
the output lead 169 of selector means 156 and an input con 
nected to the oscillator 174. The synchronizing means 170 has 
an output connected through diode 151 to the shift register 
120 and an output connected throughdiode 171 to the shift 
register 122. For a more detailed description of selector 
means 54, 84, 136 and 156 and synchronizers 118 and 170, 
reference is made to copending Application Ser. No. 667,877, 
?led Aug. 14, 1967, and assigned to theassignee of the instant 
invention. _ 1 f' ' 

The lead 27 associated with sensor 28 is shown in FIG. 2 
connected to an input of AND gate 52. The AND gate 52 is ar 
ranged to be closed when no signal from the positive DC volt 
age V is present at its input and open when a laundry article 
passes sensor 28 and the positive DC voltage V is applied to 
the input of AND gate 52. The lead 27 is also connected to 
trailing edge signal ampli?er 172 which in'turn is connected to 
aninput of ?ip-?op 64. The output of ?ip-?op 64 is connected 
to an input of AND gate 92. The AND gate 92 is of the type 
that is open when a signal is present at all gating inputs‘and 
closed when any input signal is lacking. The oscillator 174 
provides a source of very high frequency pulses and is con 
nected to another input of the AND gate 92. The frequency of 
the pulses supplied by theoscillator 174 should be high rela 
tive to the frequency of the pulses obtained from generator 46 
and it has been determined that an oscillator frequency of 500 
kilocycles per second is satisfactory. The. output of AND gate 
92 is fed through summing network 60 to front counter 58, to > 
an input of AND gates 86, 88and 90 in block 66 and to an 
input ofAND gates 138, 140 and 142 in block 67. 
The lead 31 associated with sensor 30 is connected to an 

input of the AND gates 112, 114 and 116 in block 66. The 
AND gates 112, 114 and 116 are closed when the positive DC 
voltage V is applied to each of their inputs and open when the 
DC voltage V is removed from each of their inputs, i.e., when 
a laundry article is present at sensor 30. As stated above, the 
outputs of ?rst fold counters 72, 74 and 76 are commonly con 
nected to an input of time delay means 56. The time delay 
means 56 also has an output lead 35 connected through diode 
208 to the folding means 34. When an output signal from any 
one of the counters 72,74 and 76 is applied to the time delay 
means 56, the time delay means 56 provides a time delay fol~ 
lowed by an output signal which actuates the ?rst l'old 
mechanism 34 to fold the moving ‘laundry article. The func 
tion of the time delay means 56 is ‘to delay a folding of the 
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laundry article until its midpoint has ‘passed sensor 30 and 
moved in front of ?rst fold mechanism 34. In this manner, the 
time delay means 56 also functions to position the fold of the 
article so that the folded edge of the article is positioned at the 
measuring location 32 (see FIG. 1) where measuring for the 
second fold is initiated. . 
The ?rst fold logic shown in logic block 66 of FIG. 2 is 

shared with the second fold logic of logic block 67 so that the 
making of the second fold is controlled, in part, by the ele 

‘ ments in ?rst fold logic block 66. This sharing is accomplished 
by connecting the elements of logic blocks 66 and 67 together v_ I 

7 through AND gates 119, 121 and 123. As seen in FIG. 2, the 
AND gates 119, 121 and 123 respectively have output leads 
133, 135 and 137 connected to the inputs of second fold coun 
ters 124, 126 and 128 oflogic block 67. The ?rst fold counters 
'72, 74 and 76 of logic block 66 respectively have output leads 
125, 127 and 129 separately connected to ?rst inputs of AND 
gates 119, 121 and 123. The output leads‘113, 115 and 117 of 
selector means 54in logic block 66 are respectively connected 
to second inputs ol‘the AND gates 119, 12,1 and 123. The out 
put leads 125, 127 and 129 are connected to the outputs ofthe 

‘ ‘?rst bits of the ?rst fold counters 72, 74 and 76 so that a pulse 
rate is applied to the inputs of the gates 119, 121 and 123 
which is equal to one-half of the pulse rate applied to the input 
of ?rst fold counters 72, 74 and 76. The construction and 
operation of digital counters such as counters 72,‘ 74 and 76 is 
well known in the art and will not be discussed in detail here. 
The gates 119, 121 and 123 are of the type which are turned 
ON when a signal is present at all of their inputs so that when 
one of the inputs of gates 119, 121 and 123 receives a signal 
from one of the output leads 113, 115 or 117 of selector 
means 54 and a laundry article is present at sensor 30, a 
repetitive pulse rate from one of the ?rst fold counters will be 
gated through one of the gates 119, 121 and 123 to a cor 
responding second fold counter. In this manner, there is a 
sharing of ?rst and second fold logic functions and the mea 
“suring of the article for a second fold is controlled by the ele 
ments in logic block 66. For example, when an article is 
present at sensor 30 and lead 113 of selector means 54 is car 
rying a signal, a repetitive pulse of 20 pulses per inch of article 
travel will be applied to the ?rst fold counter 72 and the 
counter 72 will produce a repetitive pulse of 10 pulses per 
inch of article travel at the output of its ?rst bit which is ap 
plied to the second fold counter 124 through AND gate 119. 
As previously stated, when one of the ?rst fold counters 72, 

74 or 76 in logic block 66 produces an output signal indicating 
that the count capacity of the counter is ?lled and that the 
midpoint of the article at sensor 30 has been reached, the time 
delay means 56 provides a time delay and then produces an 
output signal on lead 35 which actuates a folding operation. 
The output lead 35 is also connected to an input of ?ip-?op 
144 so that a signal on output lead 35 turns the flip-?op 144 
ON to initiate gating ofthe high 20 pulse per inch pulse rate to 
one of the second fold counters 124, 126 or_128 in logic block 
67. Measuring for the second fold is thus further controlled by 
the ?rst fold logic. Since initiation of the application of the 
high pulse rate to the second fold counters substantially coin 
cides with the folding of the article at the first fold station 
which is also the third measuring location 32 (see FIG. 1), the 
presence of the folded edge of the‘folded article at the loca 
tion 32 will also substantially coincide with initiation of gating 
of the high pulse rate to the second fold counters. In this 
manner, the third measuring location 32 acts as a sensing or 
reference position for the measuring of the quarter-length of 
the laundry article. The output lead 33 of ?ip-?op 144 carries 
a low signal when the ?ip-?op is turned ON and the lead 33 is 
connected to an output of each of the ‘AND gates 164, 166 
and 168. The AND gates 164, 166 and 168 are of the type that 
is open when a low gating signal is present at a gating input. 
The AND gates 164, 166 and 168 are thus closed when the 
flip~flop 144 is turned OFF and a high signal is on the lead 33 
and ON (open) when the low signal is on lead 33. The outputs 
of second fold counters 124, 126 and 128 are connected to a 
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second fold means 39. The second fold means 39 includes the 
diode 176, the second fold mechanism 36 and the delay means 
37. The delay means 37 serves to delay the. second folding of 
the article until the article moves a predetermined distance 
from the measuring location 32 to a- position where the mid 
point of the folded article is at the second fold point opposite 
the second fold mechanism 36. .When an output signal is 
produced by any one of the second fold counters 124, I26 and 
128, the second fold mechanism 36 will be actuated after the 
time delay to make a second fold inthe article. ‘ ‘ 

OPERATION OF CONTROL CIRCUIT AND FOLDER 

When the control circuit 42, shown in;FIG. 2, is initially 
energized, each of the output leads 80, 82100, 102, 132, 134, 
152 and 154 connecting the shift registers 68, 70, 120 and 122 
and their respective selector means’84, 104, 136 and 156 may 
or may not be carrying an output signal. Since each shift re 
gister and associated selector means is identical in operation, 
only the operation of the shift register 68-and selector means 
84 will be described. As previously stated, the selector means 
are well known in the art and so only a general description of 
their operation will be given. The possible energization condi 
tions of the output leads 80 and 82 of shift register 88 include 
a simultaneous signal on both leads 80 and 82, a signal present 
on lead 82 but not on lead 80 and a signalpresent on lead 80 
but not on lead 82. When both of the output leads 80 and 82 
carry a signal, the selector means 84 produces an output signal 
on its lead 93 which maintains AND gate 86 in an open condi 
tion. When a signal is present on output lead 82 but not‘ on 
output lead 80, the selector means 84 produces a signal on 
output lead 95 to maintain AND gate 88 in an open condition. 
When an output signal is present on lead 82 but not on lead 
80, the selector means 84 produces an output signal on-its lead 
97 which maintains AND gate 90 in an open condition. When 
‘a signal is present on any one of the output leads 93, 95 and 97 
of selector means 84 so that an associated AND gate 86, 88 or 
90 is open, the remaining two leads of leads ‘93, 95 and 97 do 
not carry a signal so that the two associated AND gates are 
closed. It can thus be seen that as the shift register 68 shifts 
through its various conditions, the combination of output 
signals available on the output leads 80 and 82 connected to 
the shift register 68 vary to sequentially open AND gates 86, 
88 and 90. ' 1 ' 

When the control circuit 42 is initially energized it is desired 
that corresponding output leads associated with shift registers 
68 and 70 and shift registers 120 and 122 be in the same con 
dition. This, of course, also requires that corresponding output 
leads of selector means 84, 54, 136 and 156 also be in the 
same condition. For example,‘ the output leads 93 and 113 
should both carry a signal to maintain AND gates 86 and ‘106 
open, while output leads 95, 97, 115 and 117 should not carry 
a signal so that ANDgates 88, 90, 108 and 110 are closed. The 
synchronizers 118 and 170, respectively shown in blocks 66 
and 68, are well known in the art and are provided in order to 
attain this initial condition. In general, when the output leads 
93 and 113 do not carry a signal upon initial energization of 
the circuit 42, the synchronizing means 118 will apply the 
pulse frequency from oscillator 174 to the shift registers 68 
and 70 until the shift registers attain their output states which 
result in the presence of a signal on both leads 93 and 113. 
When this condition is reached,‘ the synchronizing means will 
cease supplying the high frequency pulses to the shift register 
means while the circuit 42 continues energized regardless of 
the subsequent presence or absence of a signal on either of 
output leads 93 or 113. The shift registers 68 and 70 are now 
in identical states in which the corresponding output leads 93 
and 113 both carry a signal and their associated AND gates 86 . 
and 106 are both in an open condition. ‘ .~ 

In the same manner as described above, the synchronizing 
means 170 will shift the shift registers 122 and 132 so that the 
respective output leads 145 and 165 of selector means 136 
and 156, shown in block 67 of FIG. 2, will carry a signal't'o 
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; maintain AND gate 138 and inan open condition. Also, 
- upon energization of the control circuit 42, the front counter 
58, the ?rst fold counters 72, 74, 76 and the second fold coun~ 
ters '124, 126 and 128 are all initially at zero count. The 
generator 46 and the oscillator 174 are both operating to pro 
vide the necessary pulse frequencies to control circuit 42. 
When a ?rst ?at laundry article is placed on conveyor belt 

4, it is moved toward sensor 28 (see FIG; I). When the leading 
edge of the article reaches sensor 28, the positive DC voltage 
V is applied to the input of AND gate 52 to open it. The 10 
pulse per inch pulse rate from divider 48 then passes through 
AND gate 52 and summing network 60 to counter 58. The 
counter 58 accumulates one count for 'each pulse received 
from the IQ pulse per inch pulse rate during the time the arti 
cle is present at sensor 28. " ’ 

When the trailing edge of the article passes the sensor 28, 
the positive DC voltage V is removed from the AND gate 52. 
The AND gate 52 is thus closed ‘and the 10 pulse per inch 
pulse rate is removed from counter 58. The count that has 
been accumulated by counter 58 is ‘representative of the full 
length of the article. A second effect of the passing of the trail~ 
ing edge of the article from sensor 28 is the removal of the 

, positive DC voltage V from the ?ip-?op 64 to turn the ?ip-?op 
64 ON. When the ?ip-?op “is turned ON, it produces an 
output signal which is fed to an input of AND gate 92 to open 
AND'gate 92. With AND gate 92 open, the 500 kilocycle per 

, second frequency from oscillator 174, is fed through the AND 
gate 92 and summing network 60 to counter 58, to the inputs 
of AND gates 86, 88 and 90 in block 66 and to the inputs of 
AND gates 138, 140 and 142 in block 67. Since AND gates 86 
and 138 are still open, the 500 kilocycle per second frequency 
will pass through them to counters 72 and 124. The front 
counter 58 accumulates one count for each pulse of the 500 
kilocycle per second pulse frequency until the maximum 
count capacity of the front counter 58 is ?lled. Thefront 
counter 58 then simultaneously resets itself to zero count and 
produces an output signal which is ampli?ed through one-shot 
multivibrator 62 and fed to a second input of ?ip-flop 64 to 

output signal is removed from AND gate 92 to close AND gate 
92 and stop the feeding of the 500 kilocycle per second pulse 
from oscillator 174 to front counter 58 and counters 72 and 
124. The output signal from front counter 58 is also fed 
through diodes 78 and 130 to shift the shift registers 68 and 
I20 into their next state. The shift register68 will now cause a 
signal to be carried on output lead 95 to an output of AND 
gate 88 to open AND gate 88. The AND gate 90 in block 66 
remains closed and the AND gate 86~is now closed. In block 
67, the shift register 120 is shifted into its second state by the 
output signal from front counter 58 so that a signal is fed to 
output lead 147 and the input of AND gate 140 to open AND 
gate 140. The AND gate 142 remains closed and the AND 
gate 138 is now closed. The ?rst fold. counter 72 and second 
fold counter 124 at this time each have an accumulated count 
equal to the portion of the maximum count capacity of the 
front counter 58 that was not ?lled by the 10 pulse per inch 
pulse rate when the article was present at the sensor 28. Thus, 
the number of counts respectively remaining on the'?rst fold 
counter 72 and second fold counter 124 is representative of 
the full length of the article measured at a 10 pulse per inch 
rate. . 

In the event that the article is longer than the distance 
between the sensors 28 and 30, the article will reach sensor 30 
before the trailing edge of the articlepasses sensor 28. As 
described in detail hereinafter, the presence of an article at 
sensor 30 will cause connection of the 20 pulse per inch pulse 
rate to one of the ?rst fold counters, for example, counter 72. 
Under the condition where the article is present at both sen 
sors 28 and 30, the front counter 58 continues to receive the 
[0 pulse per inch pulse rate until the trailing edge of the article 
leaves sensor 28. When the trailing edge of the article passes 
sensor 28, the 500 kilocycle per second' frequency is applied 
to the counter 72 simultaneously with the 20 pulse per inch 
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pulse rate. Because of the high rate of the 500 kilocycle per 
second frequency, it will override the 20 pulse per inch pulse 
rate, although only for a very short duration. Due to this short 
time, no essential information is lost and counter 72 will ac 
cept the 500 kilocycle per second frequency and then con 
tinue to receive the 20 pulse per inch pulse rate until its max 
imum count capacity is ?lled. I 

Upon the passing of the ?rst article from sensor 28. the 
maximum count capacity of front counter 58 is filled by oscil 
lator I74 practically instantaneously relative to the speed of 
movement of the article on conveyor belt 4 and to the pulse 
rates supplied by the generator 46 and divider 48. As a result, 
the front counter 58 is immediately reset upon the passing of 
the ?rst article from sensor 28 and there is virtually no spacing 
requirement between the ?rst article and ‘a second closely fol 
lowing article. The resetting of the front counter 58 readies it 
for a second article. ' - 

As the second article is passing sensor 28 the positive DC 
voltage V is again applied to the input ofAND gate 52 to open 
it to the passage of the 10 pulse per inch pulse rate. The opera 
tion of the circuit for the second article is exactly the same as 
it was for the ?rst article except that since AND gate 88 in 
block 66 and AND gate 140 in block 67 are now open, pulses 
from the generator 46 and the oscillator 174 will now be ap 
plied to ?rst fold counter 74 and ‘pulses from oscillator 174 
will be applied to second fold counter 126. Upon the passing 
of the trailing edge of the second article from the sensor 28, 
the AND gate 52 will close and the flip-flop 64 will be turned 
ON to open AND gate 92. The 500 kilocycle per second pulse 
from oscillator 174 will then be connected to front counter 58, 
?rst fold counter 74 and second fold counter I26 until the 
front counter 58 is ?lled. The front counter 58 then resets it 
self to zero count to be ready for a third following article and 
produces an output signal which turns ?ip~?op 64 OFF and 
shifts shift registers 68 and 120 to their next state. The AND 
gate 90 in block 66 and the AND gate 142 in block 67 now 
each have a signal at one of their inputs to hold them in an 
open condition. The portion of the count capacities now 
remaining un?lled on ?rst fold counter 74 and second fold 
counter 126 will be representative of the full length of the 
second article measured at a 10 pulse per inch rate. 
The operation of the control circuit 42 inmeasuring the full 

length of a'third closely following article is again the same as 
for the ?rst and second articles. Upon the passing of the trail 
ing edge of the third article from the-sensor 28 the un?lled 
portions of the maximum count capacity of the ?rst fold 
counter 76 and second fold counter 128 will be representative 
of the full length of the third article measured at a 10 pulse per 
inch rate. ’ 

In the control circuit 42 shown in FIG. 2, the maximum 
capacity or number of closely following short articles that may 
be handled isv three articles, i.e., the lengths of three closely 
following short articles may be measured before the leading 
one of the three articles must be folded to make available fold 
counters for a fourth closely following short article. It will be 
readily apparent that more than three ‘closely following short 
articles can be measured before the leading one is folded 
merely by providing additional ?rst fold and second fold coun 

vters and additional outputs from the associated shift registers 
together with the necessary gating means. 

It should be readily understood that during normal opera 
tion of the control circuit 42 the articles being folded will not 
always be closely following and will not necessarily all be short 
articles or long articles, but may be articles of mixed length 
spaced at various distances. For example, a ?rst article may be 
passing sensor 30 in preparation for its second fold while a 
second long article is still moving past'sensor 28. The only 
limitations on the operation of the control circuit 42 are that 
the maximum length of an article must not be such that its 
midlength passes sensor 30 before its trailing edge passes sen~ 
sor 28 and the closely following shortarticle limitation, previ 
ously mentioned. For purposes of best describing the opera 
tion of the control circuit 42, however, the measuring of the 
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full lengths of the maximum number of closely following arti 
cles that the control circuit 42 will handle has been described. 
Clarity in the description is added by separately describing the 
folding operation of these articles. ' 
When the leading edge of the ?rst article reaches sensor 30, 

the positive DC voltage V is applied to an input of each of the 
AND gates 112, 114 and 116. Since the shift register 70 is still 
in its initial state in which a signal is fed by output lead 113 to 
an input AND gate 106, the 20 pulse per inch pulse rate from 
generator 46 will pass through AND gate 106 to AND gate 
112. The AND gate 112 has been opened by the application to 
one of its inputs of the positive DC voltage V and therefore the 
20 pulse per inch pulse rate will be gated by it to ?rst fold 
counter 72. The ?rst fold counter 72 will make one count for 
each pulse of the 20 pulse per inch pulse rate. As previously 
stated, the count capacity remaining on the ?rst fold counter 
72 is representative of the full length of the ?rst article mea 
sured at a 10 pulse per inch rate. Since the 20 pulse per inch 
pulse rate being applied to the ?rst fold counter 72 is twice the 
rate of the 10 pulse per inch pulse rate applied to the front 
counter 58, the full count capacity of the ?rst fold counter 72 

i will be filled and an output signal produced when the midpoint 
of the first article is present at the sensor 30. When the max 
imum count capacity of the ?rst fold counter 72 is ?lled, it will 
also reset itself to zero count. The output signal of the ?rst fold 
counter 72 is ampli?ed by one-shot multivibrator 94 and con 
nected to an input of shift register 70 to shift the shift register 
70 into its next state in which an output signal is fed to an 
input of AND gate 108 through output lead 115. 

During the time the ?rst article is present at the sensor 30 
and the 20 pulse per inch pulse rate is being applied to ?rst 
fold counter 72, to the counter 72 produces a 10 pulse per 
inch pulse rate at an output of itsv?rst bit (not shown). Since 
this 10 pulse per inch pulse rate is applied to an input of AND 
gate 119 and since the signal from lead 113 is also applied to 
an input of gate 119 while the ?rst article is present at sensor 
30, the 10 pulse per inch pulse rate from counter 72 is gated to 
second fold counter 124 until counter 72 produces an output 
signal indicating the midpoint of the ?rst article. Since the 10 
pulse per inch pulse rate produced by the counter 72 is equal 
to the 10 pulse per inch pulse rate that was applied to the front 
counter 58, but the pulse rate from counter 72 is applied to 
second fold counter 124 for only the time that one-half the 
?rst article length is present at sensor 30, the portion of the 
un?lled count capacity of second fold counter 124 is represen 
tative ofthe one-half length of the ?rst article length measured 
at a 10 pulse per inch rate. 
From the operation of the control circuit 42 as described to 

this point, it can be readily seen that thesecond fold counters 
124, 126 and 128 and circuit components associated 
therewith such as shift register 120 and selector means 136 are 
not utilized in measuring an article at first sensor 28 until the 
trailing edge of the article leaves the sensor 28. Sharing of the 
first and second fold logics by applying a 10 pulse per inch 
pulse rate to the second fold counters 124, 126 and 128 from 
one of the ?rst fold counters for the time the article is present 
at second sensor 30 rather than when the article is present at 
the ?rst sensor 28 results in the second fold counters 124, 126 
and 128 being occupied only when the trailing edge of the arti 
cle leaves the ?rst sensor 28 and the 500'kilocycle per second 
pulse is applied to the second fold counters. In this manner, 
the second fold counters 124, 126 and 128 remain free for a 
,longer period of time per article so that the control 42 can 
handle shorter length articles and/or a greater number of arti 
cles at the same time. ‘ 

As shown in FIG. 2, the output signal of the ?rst fold 
counter 72 is fed to the time delay means 56 which, after 
providing a time delay, produces an output signal which actu 
ates the ?rst fold mechanism 34. The ?rst fold mechanism 34 
,ejects an air blast at the ?rst article to fold‘it and move it into 
engagement with the conveyor belt 6 and the roller 16, as 
shown in FIG. 1. The time delay is such that folding is delayed 
until the midpoint of the article has passed from sensor 30 and 
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is in a position where the air blast can effectively make a fold. 
The time delay is also such that, upon the, completion of the 
fold, the leading edge of the once folded article will have 
moved along its path of travel torthe third measuring location 
indicated by arrow 32 in FIG. 13, - _ , \ 

The output signal from the time delaycmeans56 also func~ 
tions to turn the ?ip-?op 144 ON so that a low voltage signal 
appears on the output lead 33 to the-gate 164 to initiate gating 
of the 20 pulse per inch pulse rate‘from generator 46' to 
second fold counter 124. Applicationof the 20 pulse per inch 
pulse rate and measuring of the onc'e‘f'olded article-is thus in 
itiated substantially at the time the leading edge ofthe folded 
article reaches the third measuring location 32. Upvuntil, the 
time the ?ip-?op 144 is tumed'ONand the article reaches lo 
cation 32, the measuring for the second fold is controlled by 
the ?rst fold logic. After flip-?op 144 is turned'ON and the 20 
pulse per inch pulse rate is gated to the second foldhcounter. 
the second fold logic controls second fold measuring?zl‘ he 20 
pulse per inch pulse rate from generator 46 is gated to the 
second fold counter 124 because theshift register 122 is still 
in its initial state in which a signal is caused to be fed on outp'u‘t 
lead 165 to an input of AND gate 158. The AND gate 158 is 
thus open and the 20 pulse per inch pulse rate passes through 
it to the input of AND gate 164. The second fold counter 124 
makes one count for each pulse of a pulse rate applied to it 
until its maximum count capacity is ?lled when it resets itself 
to zero count and produces an output signal. Since the count 
capacity now remaining on the second‘fold counter 124 is 
representative of one half of the length of the ?rst article and 
the 20 pulse per inch pulse rate now beingzappliedto it has a 
rate twice that of the 10 pulse per inch pulse rate ‘that was ap-v 
plied to the front counter 58, the maximum count capacity of 
the second fold counter 124 will be ?lled when one fourth‘ of 
the full length of the ?rst article has‘ passed the measuring‘lo'd 
cation 32, i.e., when the midpoint of the once folded ?rst arti 
cle is directly opposite the location 32..The output signal of 
the second fold counter 124 is applied to delay means 37 and 
is fed through one-shot multivibrator 146 and connected to’ an 
input of shift register 122 and to ?ip-?op 144 to turn ?ip-?op 
144 OFF. The application of the output signal of the second 
fold counter 124 to the shift register 122 shifts the shift re 
gister 122 to its next state in which a signal is fed by output 
lead 167 to an input of the AND gate 160. After a time delay 
by delay means 37 suf?cient to allow movement of the mid 
point of the folded article to a folding position adjacent the 
folding mechanism 36, a folding signal is applied by the delay 
means 37 to the second fold mechanism 36. The second fold 
mechanism 36 is thus actuated and caused to apply an air blast 
to the ?rstarticle to fold the article and move it into engage 
ment with conveyor belts 6 and 8. 

After the ?rst article has passed from sensor 30 and while 
the ?rst article is present at the measuring location 32, the‘ 
second article moves past sensor 30 so that the high voltage _V 
is applied to the input of AND gate 114 to open it. In the same 
manner as the circuit components in block 66 functioned to 
apply pulses to ?rst fold counter 72 to locate the midpoint of 
the ?rst article and ‘fold the ?rst article, the circuit com 
ponents in block 66 now function to locate the midpoint of the 
second article and fold it. While the second article is present 
at the second sensor 30, a 10 pulse per inch pulse rate is gated 
through gate 121 to the second fold counter 126 in logic block 
67 so that when the ?rst fold counter 74 in logic block 66 
produces an output signal the unfilled count capacity of the 
counter 126 is representative of the one-half length of the 
second article. The output signal of the time delay means 56 
which actuates the folding operation is also fed to the shift ré 
gister 70 to shift the shift register 70 to its third state in which‘ 
a signal is fed on output‘ lead 117 to an input of AND gate 110‘. 

Subsequent to its ?rst fold, the leading edge of thek'secjond 
article is positioned at the measuring location 32 in the ‘same 
manner as the preceding ?rst article. The output signal from 
the time delay means 56, which substantially coincides with 
the positioning of the leading edge of the second article at" 
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measuring location 32, also turns the ?ip-?op 144 ON to in 
itiate measuring control by the second fold logic and gating of 
the 20 pulse per inch pulse rate to'second fold counter 126. In 
a manner similar to the operation of the second fold counter 
I24 for the I'mtl article‘ the second fold counter I26 resets it 
self to zero count when its unfilled count capacity is ?lled and 
produces an output signal whichturns the ?ip-?op 144 OFF, 
shifts the shift register 122 to its next stage and actuates the 
second fold means 39 to fold the second article. The shift re 
gister 122 is'now in its third state in which a signal is fed on 
output lead 169 to an input of AND gate 162 open. 

After the second article has moved past sensor'30 and is 
present at measuring location 32, a third article may move 
past sensor 30 to apply the high DC voltage V to the input of 
AND gate 116 to thereby open it. The shift register 70 is now 
in its third state in which a signal is fed on output lead 117 to 

- AND gate 110 to maintain AND gate 110 open so that the 20 
pulse per inch pulse rate from the generator 46 passes through 
AND gates 110 and 116 to the ?rst'fold counter 76. While the 
‘20 pulse per inch pulse rate is applied to the counter 76, the 

' counter 76 is producing a 10 pulseper inch pulse rate which is 
gated to the second fold counter 128, The ‘measuring and fold 
ing operation for the ?rst and second folds of the third article 
then proceeds in the same manner as the measuring and fold 
ing of the ?rst and second articles. When the maximum count 
capacity of the ?rst fold counter‘ 76 is ?lled, it resets itself to 
zero count and produces an output signal which is fed through 

' one-shot multivibrator 98 to shift register 70 to shift the shift 
register 70 back to its initial state in' which a signal is fed on 
output lead 113 to an input of AND gate ‘106. The second fold 

5‘ counter 128 functions in the same manner to return the shift 
register 122 back to its initial state. 

It will be understood that the operation of the control cir 
cuit 42 in general, and the shift registers and counters in 
blocks 66 and 67 in particular, is continuous sothat an un 
broken series of articles may be measured as the shift registers 
shift through their states to match the proper counter with the 
vcorresponding article moving through the folding machine. 
The front counter 58 will repeatedly accumulate a count 

‘ representative of the full length of an article and reset itself to 
zero count in preparation for the next following article. 

While a speci?c embodiment of ‘the invention has been 
shown herein, it will be realizedv that'many modi?cation 
thereof are feasible without departing from the spirit and 
scope of the invention. It is consequently intended in the ap 
pended claims to cover all such variations and modi?cations 

' as fall within the true spirit and scope of the invention. 
‘ lclaim: . 

l. A control means for measuring fractional portions of the 
’ full lengths of a succession of moving articles comprising: 

drive means for moving said articles along a predetermined 
path; 

?rst means responsive to the presence of a moving article at 
a ?rst location along its path for measuring the full length 
of each of said articles and producing output information 
representative of the full length of each article; 

second means responsive to said output information and to 
the presence of the same article ata second location 
along its path for measuring a ?rst fractional portion of 
the length of the article and producing an indication after 
termination of the measuring of the ?rst fractional por 
tion; and ' 

third means connected to the ?rst means and responsive to 
said output information for measuring a second fractional 
portion of the length of each of said'articles, said third 
means being responsive to said indication of the second 
means to initiate measuring of the second fractional por 
tion of the article. - ‘ 

2. The combination according to claim 1 wherein said 
second means includes time delay means for providing a time 
delay between the termination of the measuring of said ?rst 
fractional portion and the indication‘produced by said second 
means. _ I - _ y 

3. The combination according to claim 1 wherein: 
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said second means produces output information representa 

tive of a portion of said ?rst fractional portion of the 
length of an article while said, ?rst fractional portion is 
being measured at the secondlocation; and ' 

said output information representative of a portion of said 
?rst fractional portion of the lengthiof an article is applied 
to said third means and said third means is responsive 
thereto in measuring said second fractional portion of the 
length of the article. . ' 

4. The combination according to claim 1‘ wherein: 
said ?rst means includes ?rst sensormeans positioned at 

said ?rst location and connected tosaid first means for in 
dicating the presence of an article at the ?rst location; 
and - f _ 

said second means includes second sensor means positioned 
at said second location and connected to said second 
means for indicating the presence of an article at the 
second location. ‘ . . > 

5. In an apparatus for measuring fractional parts of the full 
lengths of a succession of moving articles and including 
pulsing means for providing a plurality of electrical pulse rates 
for each increment of length of a moving article, an oscillator 
for producing high frequency electric pulses, a ?rst counter 
responsive to electric pulses applied thereto and having a ?xed 
count capacity at which said ?rst counter produces an output 
signal, ?rst counter means having at. least one preset count 
capacity equal to the ?xed count capacity of said ?rst counter 
and being responsive to electric-pulses applied thereto for’ 
producing an output signal when said preset count capacity is 
?lled, a plurality of sensing locations spaced apart along the 
path of said moving articles, means‘for applying a lower one of 
said electric pulse rates to said ?rst counter when a moving ar 
ticle is present at a ?rst one of said sensing locations, whereby 
a portion of said ?xed count capacityv of the ?rst counter pro 
portionate to the full length of themoving. article is ?lled. 
means for applying the high frequency electric pulses from 
said oscillator to said ?rst counter and said ?rst counter means 
until the ?xed count capacity of said ?rst counter is ?lled 
when said article passes from the ?rst one of said sensing loca 
tions whereby the un?lled portion of the fixed count capacity 
of said ?rst counter is ?lled and a portion of the preset count 
capacity of said ?rst counter means equal to the un?lled por 
tion of the ?xed count capacity of said- ?rst counter is ?lled. 
means for applying a higher one of said electric pulse‘rates to 
said ?rst counter means when said article is present at a 
second one of said plurality of sensing locations whereby the 
un?lled portion of the preset count capacity of said ?rst 
counter means is ?lled and said ?rst ‘counter means produces 
an output signal indicating a ?rst measured fractional part of 

_ the full length of the moving article, the combination compris 

second counter means having at least one preset count 
capacity equal to the ?xed count capacity of said ?rst 

' counter and being responsive to electric pulses applied 
thereto when said preset count capacity is ?lled to 
produce an output signal; -_ 

?rst selector means for applying the high frequency pulses 
from said oscillator to said second counter means until 
the ?xed count capacity of said ?rst counter is ?lled when 
said article passes from the'?rst one of said sensing loca- ' 
tions whereby a portion of the preset count capacity of 
said second counter means equal to the un?lled portion 
of the ?xed capacity of said ?rst counter is ?lled; ‘ 

said ?rst counter means being responsive during application 
thereto of the higher electric pulse rate to produce a low 
electric pulse rate having a rateless‘than that of said 
higher electric pulse rate; ‘ 

means for applying said low electric- pulse rate to said 
second counter means whereby a portion of the preset 
count capacity of said second counter means equal to a 
fraction of the portion of the preset count capacity of the 
?rst counter means ?lled by said higher electric pulse rate 
is ?lled; - ' 
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time delay means responsive to the output signal from said 
?rst counter means to provide a time delay and produce 
an output signal at the end ofthe time delay indicating the 
position of said ?rst measured fractional part of the full 
length ofthe moving article; and 

second selector means for applying the higher one of said 
plurality of electric pulse rates to said second counter 
means in response to the output signal from said time 
delay means whereby initiation of the ?lling of the un 
?lled portion of the preset count capacity of said second 
counter means substantially coincides with said position 
indication of the ?rst measured fractional part of said ar 
ticle by said time delay means, the preset count capacity 
of said second counter means is ?lled and said second 
counter means produces an output signal indicating a 
second measured fractional part of the full length of the 
moving article. . ‘ 

6. The combination according to claim 5 wherein: 
said means for applying the low electric pulse rate to the 
second counter means includes‘ gate means having an 
input and an output connected to said second counter 
means and gating the low pulse rate to the second counter 
means when a signal is provided to said input; and 

I said means for applying a higher one of said electric pulse 
rates to said ?rst counter means produces an output 
signal to said gate means input while said article is present 
at the second sensing location whereby said gate means 
gates said low electric pulse rate to the second counter 
means while said article is present at said ‘second sensing 
location. . ‘ 

7. The combination according to claim 6 wherein: 
said ?rst counter means includes a plurality of second coun 

ters each having a preset count capacity equal to the ?xed 
count capacity of said ?rst counter; 

said second counter means includes a plurality of third 
counters each having a preset count capacity equal to the 
?xed count capacity of said ?rst counter; 

said means for applying a higher one of said electric pulse 
rates to said ?rst counter means includes circuit means 
for sequentially producing a plurality of gating signals and 
a separate ?rst gate circuit for each one of said second 
counters, each ?rst gate circuit having an output con 
nected to a second counter and a pair of inputs respec 
tively connected to said higher pulse rate and to said cir 
cuit means and sequentially gating the higher pulse rate to 
said plurality of second counters in response to the gating 
signals from said circuit means; and 

said gate means includes a separate second gate circuit for 
_each one of said third counters, each second gate circuit 
having an output connected to a third counter and an 
input connected to said circuit means for receiving one of 
said gating signals, said low electric pulse rate being gated 
to a third counter while the second gate circuit connected 
to the third counter receives a ‘gating signal at its input 
whereby said low electric pulse rate is applied to said 
third counters for the same time period and in the same 
sequence as the higher pulse rate is applied to said second 
counters. 

8. The combination according to claim 6 wherein: 
said ?rst counter means comprises a plurality of bits, a ?rst 
one ofsaid bits having an input receiving said higher pulse 
rate and an output producing said low pulse rate when 
said higher pulse rate is applied to said ?rst bit; and 

said gate means has another input connected to the output 
of said ?rst bit whereby said low pulse rate is supplied to 
said gate means. 

9. The combination according to claim 5 wherein: 
said second selector means includes a gate circuit having an 

output connected to said second counter means, a ?rst 
input and a second input connected to said higher pulse 
rate; and further comprising ?ip-?op means having an 
output connected to said ?rst input and being responsive 
to the output signal from said time delay means to provide 

16 
a gating signal to said gate circuit whereby said higher‘ 
pulse rate is gated to the second counter means. 

10. In an apparatus for measuring and folding successive 
traveling articles and including generating means for produc 

5 ing a high and a ?rst low electrical pulse rate respectively pro 
portionate to the speed of travel of said article. oscillator 
means for producing a very high electrical .pulse frequency. 
?rst, second and third counting means for counting electrical 
pulses and respectively producing an output signal upon the 
counting of a predetermined number of electrical pulses by 
each of said counting means, a ?rst gating means responsive to 
the presence of a traveling article at a ?rst position along its 
path of travel for applying said ?rst low pulse rate to said ?rst 
counting means, a second gating means for applying said very 
high pulse frequency to said second counting means when the 
traveling article passes from said ?rst position and responsive 
to the presence of the same article at the second position 
along its path of travel for applying said high pulse rate to said 
second counting means whereby the second counting means 
counts up to said predetermined number of pulses and 
produces an output signal, a third gating means for applying 
said very high pulse frequency to said third counting means, a 
fourth gating means responsive to the passing of the traveling 
article from said ?rst position and to the output signal from 
said ?rst counting means to gate said very high pulse frequen 
cy to said ?rst counting means and to said second and third 
gating means, ?rst folding means responsive to a folding signal 
to fold said article and second folding means responsive to the 
output signal of said third counting means to fold said article a 
second time, the combination wherein: " 

said second counting means is‘operative to produce a 
second low electrical pulse rate while said article is 
present at the second position and said high pulse rate is 
applied to the second counting means; and comprising 

?fth gating means for applying said second low pulse rate to 
said third counting means; ' 

time delay means connected to said ?rst folding means and 
responsive to the output signal from said second counting 
means to provide a time delay and produce a folding 
signal at the end of the time delay whereby said ?rst'fold 
ing means folds said article and an' edge of said folded ar 
ticle is momentarily located at a third position along the 
path of said article; and ' 

a sixth gating means responsive to the folding signal from 
the time delay means to gate said high pulse rate to the 
third counting means whereby said third counting means 
starts counting high rate pulses substantially when said 
edge of the folded article is at said third position and 
produces an output signal to the second folding means 
upon the counting of said predetermined number of pul 
ses to cause the second folding operation. ' 1 

11. A combination according to claim 10 wherein said 
second folding means includes time delay means responsive to 

55 the output signal from the third counting means to provide a 
time delay and produce an output signal actuating the second 
folding means. . > 

12. The combination according to claim 10 wherein: 
said second counting means includes a plurality of second 

counters each having an input connected to said second 
gating means and producing said second low pulse rate 
when the high pulse rate is applied to said input; 

said third counting means includes a plurality of third coun 
ters corresponding to said plurality of second counters 
and each having an input for receiving said second low 
pulse rate and producing an output signal for actuating 
the second folding means; and i 

said ?fth gating means includes a plurality of ?fth gat 
means corresponding to said plurality of second and third 
counters, each of said ?fth gate means having a second 
input and an output respectively connected to a cor 
responding second and third counter for gating the 
second low pulse rate to the connected .third counter. 

13. The combination according to claim 12 wherein said 
75 second gating means includes: ' ' ' J 
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a plurality of second gate means corresponding to said plu 
rality of ?fth gate means and second counters, each of 
said second gate means having a ?rst input, a second 
input energized when an article is present at said second 
position and an output connected ,to a corresponding 
second counter for gating said high pulse rate to the con 
nected second counter when the providing of a signal to 
the ?rst input and the energization of the second input of 
the second gate means simultaneously occur; and 

?rst selector means having a plurality of sequentially ener 
gized outputs separately connected to the ?rst inputs of a 
corresponding second gate means and ?fth gate means 
and producing a signal to the connected ?rst inputs when 
energized whereby said high and second low pulse rates 
are respectively simultaneously gated to each cor 
responding second and third counter in the sequence of 
energization of said selector means outputs. 

14. The combination according to claim 13 further compris 
mg: 

a ?rst article sensor located at said ?rst position along the 
path of travel of said articles and connected to said ?rst 
gating means, said ?rst sensor producing an output signal 
to the ?rst gating means when an article is present at said 
?rst position to gate the ?rst low pulserate to said ?rst 
counting means; and ' 

a second article sensor located at saidsecond position along 
the path of travel of said articles and connected to the 
second input of each of the second gate means, said 
second sensor producing an output signal energizing the 
second inputs of each of the second gate means when an 
article is present at said second position. 

15. The combination according to claim 14 wherein said 
sixth gating means includes: _ . 

a plurality of sixth gate means corresponding to said plurali 
ty of third counters. each of said sixth gate means having 
third and fourth inputs and an output connected to a cor 
responding third counter for gating said high pulse rate to 
the connected third counter when a signal is simultane 
ously provided to both said third and fourth inputs; 

?ip-?op means having an output connected to each of the 
fourth inputs of gating means and a ?rst input connected 
to the time delay means, said ?ip-?op means being 
responsive to the folding signal from the time delay means 
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to produce a continuous gating signalv to all of the fourth 
inputs; and - 

second selector means having a plurality of outputs sequen 
tially energized in the same sequence asthe energization 
of the outputs of said ?rst selector means. each of said 
second selector means outputs being connected to a third 
input of a different sixth gate means and producing a gat 
ing signal to the connected third input when energized 
whereby said high pulse rate is gated to said plurality of 
third counters in the sequence of energization of said 
second selector means outputs. 

16. The combination according to claim 15 wherein: 
said second counters have a count capacity which is ?lled 
upon the counting of a predetermined number of electri 
cal pulses and said second counters each produce an out 
put signal when their respective count capacities are 
?lled; and 

said ?rst selector means is connected to each of said second 
counters and said first selector means outputs are sequen 
tially energized in response to the output signals from said 
second counters whereby said high and secondlow pulse 
rates are respectively simultaneously gated to cor 
responding second and third counters in the sequence of 
?lling of the count capacities of the second counters. 

17. The combination according to claim 16 wherein: 
said third counters have a count capacity which is ?lled 
upon the counting of a predetermined number of electri 
cal pulses and said third counters each produce an output 
signal when their respective count capacities are ?lled; 
and ' 

said second selector means IS connected to each of said 
third counters and said second selector means outputs are 
sequentially energized in response to the output signals 
from said third counters whereby said high pulse rate is 
gated to the third counters in the sequence of ?lling of the 
count capacities of the third counters. 

18. The combination according'to claim 17 wherein said 
?ip-?op means has a second input connected to each of said 
third counters for receiving the output signals of the third 
counters and being responsive to a signal at said second input 
to terminate production of said continuous gating signal 
whereby the gating of the high pulse rate to a third counter is 
terminated. . 


