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ABSTRACT OF THE DISCLOSURE 
A preprinted web insetter for a rotary letterpress de 

rives a pair of time spaced reference signals from the 
line shaft of the press during each revolution of such 
shaft. The register marks on the preprinted web are sensed 
as each mark passes a photoelectric scanner. The two 
reference signals de?ne a primary control interval for 
assuring proper registration of the Web with the printing 
operation. If the output from the scanner occurs prior to 
initiation of the ?rst reference signal, then the tension. 
of the web is increased; conversely, the web tension is 
decreased if the second reference signal is initiated prior 
to sensing of the mark by the scanner. In this manner, 
lead and lag conditions are compensated to assure proper 
registration, a condition existing when the scanner out 
put occurs during the control interval. Additionally, in 
instances where the degree of misregistration is quite 
severe, a highly responsive corrective action is taken by 
the provision of supplemental control intervals bounding 
the beginning and the end of the primary control interval. 

This invention relates to a preprinted web insetter for 
rotary letterpresses and, more speci?cally, to an insetter 
operable in conjunction with a letterpress web tension 
system to assure registration of the web with a secondary 
operation performed by the press. 
A recent advertising technique developed in the news 

paper industry utilizes preprinted rolls of paper contain 
_ ing multicolor advertising matter which are fed into the 
newspaper press for ultimate cutting, folding and inter 
leaving with the other pages of the newspaper. This facili 
tates mass media advertising on a territorial or nation 
wide basis from a single source, and provides pictorial 
advertising copy of high quality. 

Special problems are encountered in the insertion of 
a preprinted web into a rotary letterpress since a certain 
phase discrepancy will exist between the preprinted im 
age and secondary operations to be performed by the 
press. Such operations may include overprinting to iden 
tify the local advertiser, and will include the necessary 
tucking, cutting and folding of the web which enables 
each repeat length to be interleaved with the other pages 
of the newspaper. 

In order to provide a means of controlling registra 
tion of the preprinted Web with the secondary operation, 
the web is printed with register marks spaced at regular 
intervals along one edge thereof to de?ne the boundary 
between each recurring image. The repeat length (dis 
tance between register marks) is purposely slightly 
shorter than the repeat length of the letterpress so that 
the tendency of the preprinted web, when the same is not 
under tension, is to gain or assume a leading position with 
respect to proper synchronization with the secondary op 
erations performed by the press. Thus, stretching of the 
web by operation of the web tensioning system of the 
press will effect synchronization of the web and the sec 
ondary operations if the repeat lengths of the press and 
the web are compatible. 

Insetting equipment developed heretofore for use with 
preprinted webs has endeavored to control the press web 
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tensioning system in a manner to assure substantial reg 
istration; however, such equipment has been relatively 
complex and available only at high cost. Manifestly, this 
greatly limits the popularity and coverage of this ad 
vertising technique since only the larger metropolitan 
newspapers have suf?cient capital to install the required 
insetting equipment. 

It is, therefore, the primary object of this invention 
to provide a preprinted web insetter of high reliability 
and substantially reduced complexity, but which is capa 
ble of maintaining a high degree of registration. 
As a corollary to the foregoing object, it is an impor 

tant aim of the instant invention to provide a preprinted 
web insetter which may be readily attached to rotary 
newspaper letterpresses of various types and which, addi 
tionally, may be utilized in association with any of the 
various printing units of a multiunit letterpress. 
A further and important object of the invention is to 

provide an insetter as aforesaid which may be readily 
coupled with an existing web tension system of a selected 
printing unit of a multiunit letterpress and, if desired, 
shifted to another printing uint of the press in a minimum 
time and with a minimum of inconvenience. 

Another object of the invention is to provide an in 
setter for a preprinted web which eletcrically establishes 
a control interval, during each repetition of the secondary 
operation, that is utilized as a reference and compared 
with an electrical impulse produced in response to the 
register marks carried by the web to, in turn, produce 
a command signal if the occurrence of the impulse is 
either prior to or subsequent to the reference interval. 
The command signal is then employed to operate the 
web tension system in a manner to increase or decrease 
the tension as required to reestablish synchronization of 
the web with the secondary operation. 

Still another object of the instant invention is to pro 
vide control means for operating the web tension system 
at either a high or a low response rate depending upon 
the magnitude of the misregistration. 

In the drawings: - 
FIGURE 1 is a combination logic, electrical schematic 

and block diagram of the control apparatus of the in 
stant invention; 

FIG. 2 is a schematic illustration of an exemplary 
reference signal producing means; 

FIG. 3 is a graph showing the time relationships of 
the various ?ip-?op outputs of the system logic; 

FIG. 4 is a diagrammatic illustration of a paper feed 
and printing unit of a rotary letterpress; and 

FIG. 5 is a fragmentary, diagrammatic perspective 
view of a pair of plate and blanket cylinders receiving a 
preprinted web. 

. Referring initially to FIG. 2, the numeral 10 designates 
electromechanical reference establishing structure in the 
form of ?ve cams 12, 14, 16, 18 and 20 rigid with the 
rotatable line shaft 22 of a rotary letterpress (not shown). 
Line shaft 22 is illustrated diagrammatically, it being ap 
parent that the ?ve cams 12—20 will rotate with the line 
shaft and thus be under the direct control of the- press 
drive. ‘ 

vFive normally open switches 24, 26, 28, 30 and 32 
are disposed adjacent respective cams 12-20 for actua-' 
tion thereby upon engagement of the lobe of each cam 
with the'actuator arm of its associated switch. It may 
be noted that the lobes of cams 12, 14, 16 and 18 are 
slightly an'gularly spaced from one another so that, upon 
rotation of shaft 22 in the direction indicated by the 
arrow, switches 24, 26, 28 and 30 are sequentially ac 
tuated, in that order. The lobe of the ?fth cam 20 is 
spaced at approximately 180° relative to the lobe of 
cam 12; therefore, switch 32 is the last to be operated 
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during each revolution of the line shaft. Direct current 
is supplied to the switches from the VDC terminals, 
closing of each switch thereby causing a direct voltage to 
appear at its associated output lead A, B, C, D or E. 

In FIG. 1 a pulse sequence comparator is broadly 
designated 34 and comprises ?ve bistable, multivibrators 
or ?ip-?ops denoted 1, 2, 3, 4 and 5, and four 2-input 
AND gates 36, 38, 40 and 42. Each of the flip-?ops has 
a set and a reset control input designated S and R re 
spectively, and a pair of outputs designated by the bi 
nary numerals “0” and “1” respectively. The S inputs 
of ?ip-?ops 1, 2, 4 and 5 are connected to leads A, B, 
C and D respectively, the R inputs of all of the ?ip 
?ops being connected to the lead E. Leads A-E in 
FIG. 1 correspond to the leads of the same designation 
in FIG. 2 thereby indicating that the switches 24-32 are 
connected to the ?ip-?ops as shown and described above. 
A photoelectric scanner 44 is illustrated with its out 

put connected to the S input of flip-flop 3. Scanner 44 is 
utilized to sense the register marks present on a pre 
printed web, and will be more fully discussed herein 
after with reference to FIGS. 4 and 5. 
The circuitry of AND gates 36-42 is arranged such 

that each gate produces command signal at its output 
when both of its inputs are at the “0” logic level. The 
?ip-?ops 1-5 are illustrated in their reset states, i.e., the 
logic levels of their outputs correspond to the reset 
state and will reverse when the ?ip-?ops are placed in 
the set state. Thus, it will be appreciated that, under the 
normal conditions shown, none of the AND gates 36-42 
are delivering a command signal since the two input 
terminals of each gate are at a different logic level. 
The outputs of AND gates 36-42 are coupled with 

the inputs of respective monostable multivibrators 46, 
48, 50 and 52 which, in turn, drive hold relays 54, 56, 
58 and 60 respectively. Each of the hold relays 54-60 
may, for example, comprise an electromechanical relay 
having an RC circuit connected across the terminals of 
its relay coil. In such an arrangement, the relay coil 
would be momentarily energized by the output pulse 
from the exciting monostable multivibrator, thereby 
charging the capacitor of the RC circuit to, in turn, hold 
the coil in the energized state after termination of the 
multivibrator pulse for a period determined by the time 
constant of the RC circuit. Alternatively, any other suit 
able arrangement could be utilized which would, in ef 
fect, lengthen the period of the multivibrator pulse. 
Hold relays 54-60 are connected to relay coils 62, '64, 

66 and 68 respectively by leads 70, 72, 74 and 76. En 
ergization of a particular hold relay by the preceding 
multivibrator effects energization of the corresponding 
relay coil ‘62, 64, 66 or 68 to shift the associated relay 
switch from its normal position shown. These switches 
comprise a single-pole, double-throw switch 78 operated 
by relay coil 62, a normally open switch 80 operated 
by relay coil 64, a normally closed switch 82 coupled to 
relay coil 66, and a normally closed relay switch 84 ac 
tuated by coil 68. 

The ultimate objective of the system shown in FIGS. 
1 and 2 is to control the energization of an alternating 
current of a torque motor 86 which is operably coupled 
to means for varying the tension of a preprinted web, 
which will be discussed hereinafter. The motor control 
circuitry includes a pair of variable autotransformers 
88 and 90 having windings 92 and 94 respectively. Al 
ternating current electrical energy is supplied to a pair 
of power input terminals 9'6 and 98, terminal 96 being 
connected to the left ends of windings 92 and 94 by lead 
100 while terminal 98 is connected to the right ends of 
coils 92 and 94 by windings 92 and 94 by lead 102. 
The output from autotransformer 88 appears at lead 
104 connected to a variable tap 106 of autotrans 
former 88; similarly, a variable tap 108 of autotrans 
former 90 supplies output current to a lead 110. Leads 104 
and 110 are connected to the upper and lower ?xed con 

10 

15 

25 

30 

35 

50 

60 

70 

75 

4 
tacts, respectively, of switch 78. A lead 112 connected 
to the left ends of windings 92 and 94 serves as a com 
mon output line from the two autotransformers and is 
connected to a recti?er 114 along with a lead 116. 

Output leads 104 and 110 are selectively connected 
or disconnected from lead 116 via interconnecting con 
trol circuitry including the relay switches 78-84 and a 
pair of series-connected, variable resistors 118 and »120. 
Switch 80 is connected in shunt relationship to resistor 
118, while switch 82 is connected in shunt relationship to 
resistor 120. Switch 84 is connected in series with lead 
116 and thus, upon energization of relay coil 68, recti 
?er 114 is elfectively disconnected from the preceding 
circuitry. 
The armature of a reversible direct current electric 

motor is shown at 122 under the control of a forward 
?eld winding 124 and a reverse ?eld winding 126. Wind 
ing 124 is driven by hold relay 54 via lead 70, while 
winding 1% is driven by hold relay 60 via lead 76. The 
return for the driving circuits of the various hold relays 
is illustrated by the ground symbol notation. 
Armature 122 is mechanically coupled with the vari 

able tap 108 of autotransformer 90 and, additionally, 
carries a rotatable cam 128. A pair of normally open 
cam switches 130 and 1132 are disposed for actuation 
by cam 128 and are angularly disposed with respect to 
cam 128 so as to correspond to predetermined minimum 
and maximum settings of variable tap 108. Switches 130 
and 132 are connected to indicator lamps 134 and 136 
respectively, and control energization thereof. 
The output of recti?er 114 is added to the output of 

a recti?er 138 which is driven by a transducer 140 form 
ing a part of the web tension system. The combined out 
puts of recti?ers 114 and 138 are then connected to the 
control input of a magnetic ampli?er 142 which, in turn, 
drives a saturable core reactor 144 which energizes the 
windings of torque motor 86. 

FIG. 3 illustrates the output wave forms appearing at 
the “0” outputs of ?ip-?ops 1-5 during each operational 
cycle of the apparatus. The “1” logic level of the system 
corresponds to a negative voltage output from the ?ip 
fiops; therefore, the pulses commencing at times t1, t2, 
t3, t4, and t5 represent a change of state of the ?ip-?ops 
1-5 from the normal state thereof to the second stable 
state wherein a “l” logic level pulse appears at output 
terminals “0.” Like designations are utilized for each 
?ip-?op and its associated “0” output terminal wave 
form, i.e., pulses 1, 2, 3, 4 and 5 correspond to flip-?ops 
1, 2, 3, 4 and 5. Simultaneous resetting of the ?ip-flops 
by the closure of switch 32 is illustrated at time t6. 

In FIG. 4 a printing unit of a rotary letterpress is illus 
trated diagrammatically. A stand 146 supports a rotatable 
feed roll assembly 148 having a central shaft 150 and 
three sets of radially extending arms 152 provided with 
supporting spindles 154 at the ends thereof which carry 
three rolls of paper 156. A web 158 is shown emanating 
from the outer convolution of the right-hand roll 156, 
and is trained lover a pair of pipe rollers 160, a floating 
roller 162, and a pair of pipe rollers 164 where the web 
is then in a position to be scanned by the photoelectric 
scanner unit 44. 
The web then continues upwardly and is sandwiched 

between a braked pipe roller 166 and trolleys 168, where 
upon web 158 is trained- over another pipe roller 170 and 
directed between a plate cylinder 172 and- a blanket cyl 
inder 174. Web 158 then continues over a pair of pipe 
rollers 176 and :between a second plate cylinder 178 and 
blanket cylinder 1'80, and thence over another pipe roller 
182 to the folder (not shown) of the printing apparatus. 
Web‘ tension is ‘maintained by several ?exible copper 
straps 184 yieldably anchored in base 186 by a spring 
188. (Only one of the straps 184 is visible in the draw 
ing.) Straps 184 are wrapped around a portion of the cir 
cumferential periphery of the right-hand roll 156, the 
upper ends of the straps 184 ‘being secured to respective 
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take-up drums 190 rigid with a shaft 192. (Only one of 
the drums 190 may be seen in the drawings.) Torque 
motor 86 drives shaft 192 via gear train 194 and a chain 
and sprocket assembly 196. 
FIG. 5 illustrates that web 158 is preprinted and nor 

mally will contain a multicolor pictorial advertising dis 
play. Regularly spaced register marks 198 are imprinted 
along one edge of web 158, the distance between adjacent 
marks 198 de?ning the repeat length of the preprinted 
web. The web is drawn into the printing apparatus by 
frictional engagement with the cylinder pairs 172, 174 
and 178, 180, these cylinders being operably coupled to 
the line shaft (illustrated diagrammatically in FIG. 2 at 
22) of the press and driven thereby. 

Floating roller 162 is rigidly suspended from a rotat 
able shaft 200 and is provided with a counterweight 202. 
The housing of transducer 140 is illustrated in FIG. 4 by 
broken lines, the transducer having a mechanical input 
coupled with shaft 200. Transducer 140 may, for example, 
comprise a variable transformer device having a shiftable 
winding driven by shaft 200 in a manner to provide an 
electrical output from the transducer proportional to the 
angular displacement of shaft 200 with respect to a pre 
determined initial angular setting. 

Operation 

In operation, it will be assumed that it is desired to 
register web 158 with copy to be o-verprin-ted thereon by 
plate cylinders 172 and 178. It will be appreciated that 
the two plate cylinders overprint opposed sides of web 
158, whereupon the web then travels to the folder mech 
anism of the press where it is tucked, severed, and then 
folded to form pages of a newspaper interleaved with the 
regular pages thereof containing the usual black copy and 
black and white photographs imprinted by the other print 
ing units of the letterpress. 

If pressure on straps 184 is released by de-energization 
of torque motor 86, the tension on web 158 will be re 
laxed and the web will tend to lead plate cylinders 172 
and 178 due to the fact that the repeat length of the web 
is purposely made slightly shorter than the repeat length 
of the plate cylinders. As torque motor 86 is excited, shaft 
192 rotates in a clockwise direction to wind straps 184 
about drums 190 and thus increase the web tension. This 
effects stretching of the web and actually increases the 
repeat length thereof ‘so that, ultimately, registration with 
the plate cylinders may be obtained. It is assumed, how 
ever, that the repeat lengths of-the web and the plate cyl 
inders are compatible, i.e., the repeat length of the web 
is sufficiently long to permit an in-register condition to be 
attained within the elastic limit of the web. 
The web is shown in FIG. 4 in a condition of relatively 

low tension as may be appreciated by the position of 
?oating roller 162. As web tension is increased, ?oating 
roller 162 rotates in a counterclockwise direction about 
the axis of shaft 200 and hence swings upwardly because 
of the increased pull of the web. The ?oating roller will 
assume a static position when the pull exerted thereon by 
the web is exactly ‘offset by counterweight 202 and the in 
herent weight of the ?oating roller assembly. 

Transducer 140 monitors the position of ?oating roller 
162 by producing an alternating current electrical signal 
proportional to the angular displacement of roller 162, 
as discussed above. In FIG. 3, it may be seen that the 
transducer output is recti?ed by recti?er 138 and then 
combined with the output of recti?er 114, whereupon 
the composite signal then operates torque motor 86 after 
ampli?cation and reconversion to alternating current. In 
a letterpress utilizing the exemplary tension control sys 
tem shown and described herein which is not equipped 
with the apparatus of the instant invention, the output of 
recti?er 114 is controlled by the pressman who sets the 
recti?er output at a level dependent upon the desired 
amount of tension to be placed in the web. Since such 
presses have a number of printing units which imprint on 
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6 
separate in-fed webs, different degrees of tension are re 
quired in the various webs in order to synchronize and 
control the ultimate compositing thereof at the folder 
mechanism of the press. With the output of the recti?er 
114 of a particular printing unit set at a certain level by 
the pressman, torque motor 86 adjusts the web tension 
accordingly ‘until ?oating roller 162 assumes the position 
corresponding to the desired web tension. At this time, 
the voltage produced by transducer 140 will exactly offset 
or “buck” the output voltage from recti?er 114, and op 
eration of torque motor 86 terminates. Those skilled in 
the art will appreciate that any tendency of the web to 
deviate from the daired tension will cause reactivation 
of the motor 86 to correct the err-or condition, since the 
outputs of recti?ers 114 and 138 will combine to produce 
a difference voltage having a magnitude dependent upon 
the degree of error. 

It will be appreciated from the foregoing that connec 
tion of the instant invention with a particular printing unit 
tension system of a letterpress requires only that structure 
10 and scanner 44 be installed on the unit, together with 
substitution of the control circuitry of FIG. 1 for the 
manual pressman’s control. Line shaft 22 completes one 
revolution during each cycle or repetition of the secondary 
operation performed on the preprinted web 158- by the 
press. The secondary operation illustrated in FIG. 4 is 
the overprinting of both sides of web 158 by plate cyl 
inders 172 and 178. Those skilled in the printing art will 
appreciate that, in presses in which the plate cylinders 
172 and 178 each carry two pages around, the printing 
operation \cycle corresponding to one revolution of line 
shaft 22 will be the printing of one page or one-half revo 
lution of cylinders 172 and 178. In some instances over 
printing will not be desired; however, in any event, repeti 
tive secondary operations must be performed by the folder 
in order to interleave the preprinted sheets with the other 
pages of the newspaper. 
The spacing of cams 12, 14, 16 and 18 is exaggerated 

for purposes of clarity. In actual practice, the total angu 
lar spacing between the time of closure of switch 24 and 
the time of closure of switch 30 will likely be only a few 
degrees. 

Assuming that web 158 is properly registered with the 
plate cylinders, the pulse pattern appearing at the “0” 
outputs of ?ip-?ops 1-5 is as illustrated in FIG. 3. The 
time period between t2 and L, is the primary control inter 
val. Structure 10 is oriented with respect to line shaft 22 
such that, for proper registration, the leading edge of 
pulse 3 from scanner 44 occurs at a time t3 between the 
leading edges of pulses 2 and 4. Note that for this par 
ticular pulse sequence 2, 3, 4, neither of the AND gates 
38 or 40 will deliver a command signal since both of the 
inputs of each gate are never simultaneously at the “0” 
logic level. 

In the event that web 158 should begin to lead cylinders 
172 and 178, register marks 198 will pass scanner 44 
ahead of proper synchronization, resulting in the occur 
rence of the leading edge of pulse 3 at a time earlier than 
t2. Thus, the sequence of the three pulses presently under 
consideration will be 3, 2, 4, and AND gate 38 will now 
deliver a command signal to monostable multivibrator 48 
since both of its inputs will be momentarily excited at 
the “0” logic level. (It will be appreciated that the pulse 
output from the “1” output of each ?ip-?op is identical 
to the pulse appearing at the “0” output thereof, when 
the S input terminal is excited, except that it assumes the 
“0” logic level.) 
As long as the lead condition exists, multivibrator 48 

will continue to pulse hold relay 56 to, in turn, main 
tain relay coil 64 energized and switch 80 closed. This 
establishes the following circuit: From tap 108 along lead 
110 to switch 78, through switches 80 and 82 in shunt 
with resistors 118 and 120 to switch 84 and thence along 
lead 116 to recti?er 114. Thus, it will be appreciated 
that neither of the resistors 118 or 120 are in the power 
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circuit from tap 108 and that, therefore, full voltage is 
delivered to recti?er 114. Normally, with switch 80 open, 
recti?er excitation is reduced by the presence of re 
sistance 118. 

Conversely, if a lag condition occurs, the sequence of 
the three pulses under consideration is 2, 4, 3, and AND 
gate 40 delivers a command signal to multivibrator 50. 
As long as the lag condition persists, multivibrator will 
continue to pulse hold relay 58 and relay coil 66 will be 
maintained energized with switch 82 held open. This 
places both resistors 118 and 120 in series with lead 116 
to reduce excitation to recti?er 114 and, therefore, re 
duce the drive to motor 86 to decrease web tension. 
The previous discussion has dealt entirely with the con 

trol zone between the times t2 and t4. In certain instances, 
the degree of misregistration will be quite severe, neces 
sitating that a highly responsive corrective action be 
taken in order to correct the misregister condition. For 
this purpose, supplemental control intervals i142 and 
t4-t5 are provided. 
Assuming a condition of extreme lead misregister, the 

pulse sequence is 3, 1, 2, 4, 5, and both AND gates 36 
and 38 will exite respective multivibrators 46 and 48. 
Relay 64 and its associated circuitry will operate as above; 
relay 62 shifts switch 78 into engagement with its upper 
contact to establish the following circuit: From tap 106 
along lead 104 to switch 78, through switches 80 and 82 
to switch 84, and thence along lead 116 to recti?er 114. 
The variable tap 106 of autotransformer 88 is set such 
that a substantially higher exciting voltage is derived from 
autotransformer 88 than is obtainable in the normal 
operational range of autotransformer 90. Thus, recti?er 
114 is suddenly excited with a substantially higher volt 
age to drive torque motor 86 harder and rapidly increase 
web tension to correct the misregister. As the condition 
improves and the leading edge of pulse 3 falls between 
pulses 1 and 2, hold relay 54 is no longer excited and 
drops out at the end of its holding time, thereby de 
energizing relay coil 62 and reestablishing control in re 
lay coil 64 and its associated circuitry. 

During severe lead conditions when hold relay 54 is in 
operation, forward winding 124 is also excited to effect 
rotation of armature 122 of the reversible DC motor. 
Armature 122 drives variable tap 108 in a clockwise direc 
tion as viewed in FIG. 1 to increase the voltage output 
of autotransformer 90. Thus, when hold relay 54 drops 
out and control is transferred to autotransformer 90, this 
transformer will now excite recti?er 114 with an increased 
voltage. 

In instances of severe lag error, the pulse sequence is 
1, 2, 4, 5, 3, and both AND gates 40 ‘and 42 deliver com 
mand signals. Energization of relay coil 68 opens switch 
84 and completely disconnects the input of recti?er 114 
from the alternating current supply. Thus, the tension on 
straps 184 is completely relaxed and web 158 is free to 
advance rapidly toward a lead condition since its repeat 
length is slightly shorter than the repeat length of the 
secondary operation, as discussed above. Once the lead 
ing edge of pulse 3 is initiated between the times t; and t5. 
hold relay 60 drops out and switch 84 recloses to return 
system control to relay coil 66 and its associated cir 
cuitry. Coil 66 will be energized holding switch 82 open 
to thereby place both of the resistors 118 and 120 in 
series with lead 116 until the lag condition is corrected. 
As in the case of the extreme lead misregister, opera: 

tion of hold relay 60 by extreme lag misregister effects 
rotation of armature 122 of the DC motor coupled with 
variable tap 108. The reverse winding 126 is energized 
by lead 76 to shift tap 108 in the counterclockwise direc 
tion so that, when power is reestablished to recti?er 114, 
the output of autotransformer 90 will be at a lower level. 

In those instances where correction of misregister is 
impossible because web 158 has too long or too short a 
repeat length, cam 128 on the output shaft of armature 
122 is oriented to close the appropriate cam switch 130 
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8 
or 132 to energize the corresponding lamp 134 or 136. 
This serves as a signal to inform the operating pressman 
that shutdown of the press must be effected, and the con 
dition corrected either by shaving or underlaying the 
plates to increase or decrease the repeat length of the 
overprinting operation. 
Due to the action of cam 20 and its associated switch 

32, all of the ?ip-?ops are reset at a time t6 during each 
revolution of line shaft 22 or each repeat of the secondary 
operation. Thus, the control logic senses the register con 
dition once during each repeat, resulting in immediate 
detection of a misregister condition during the ?rst repeat 
that such condition occurs. It should be understood, how 
ever, that the degree of misregister present, when the 
leading edge of output pulse 3 from ?ip-?op 3 occurs 
just prior to t2 or just subsequent to t4, is not sufficiently 
severe to cause faulty overprintiug or cutting of the web. 
With the system of the instant invention, registration with 
in 1/16 inch of center synchronization is readily maintained. 

Resistors 118 and 120 are adjustable to allow align 
ment of the apparatus with the particular web tensioning 
system utilized. The values of these resistors are set de 
pending upon the characteristics of motor 86 and the de 
sired response rate. 

Having thus described the invention, what is claimed 
as new and desired to be secured by Letters Patent is: 

1. In a web fed machine for performing a repetitive 
secondary operation on a preprinted web provided with 
regularly spaced register marks, said machine having a 
drive and means for advancing said web thereinto under 
tension, apparatus for synchronizing said web with said 
operation comprising: 

reference establishing means responsive to said drive 
for producing ?rst and second time spaced reference 
signals ‘during each repetition of said operation to 
de?ne a control interval of predetermined duration, 
said reference establishing means initiating said ?rst 
and second reference signals at the commencement 
and the termination of said interval respectively; 

a register mark sensing device adapted for disposition 
adjacent said web for producing an electrical impulse 
in response to detection of each of said marks as 
the web is advanced; 

comparator means coupled with the outputs of said 
reference establishing means and said device and 
operable during each repetition of said operation to 
produce a ?rst command signal in response to initia 
tion of the impulse by said device prior to initiation 
of said ?rst reference signal, and a second command 
signal in response to initiation of said second refer 
ence signal prior to said impulse initiation; and 

means coupled with said comparator means for in 
creasing the tension of said web in response to said 
?rst command signal, and for decreasing the web 
tension in response to said second command signal, 
whereby to compensate for lead and lag conditions. 

2. In a web fed machine for performing a repetitive 
secondary operation on a preprinted web provided with 
regularly spaced register marks, said machine having a 
drive and means vfor advancing said web thereinto under 
tension, apparatus for synchronizing said web with said 
operation comprising: 

reference establishing means responsive to said drive 
for producing ?rst and second time spaced reference 
signals during each repetition of said operation to 
de?ne a control interval of predetermined duration, 
said reference establishing means initiating said ?rst 
:and second reference signals at the commencement 
and the termination of said interval respectively; 

a register mark sensing device adapted for disposition 
adjacent said web for producing an electrical impulse 
in response to detection of each of said marks as the 

‘ ‘web is advanced; 
comparator means coupled with the outputs of said 

reference establishing means and said device and 
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operable during each repetition of said operation to 
produce a ?rst command signal when the occurrence 
of the impulse from said device is prior to the com 
mencement of said interval, and a second command 
signal when said impulse occurrence is subsequent to 
the termination of said interval; and 

means coupled with said comparator means for increas 
ing the tension of said web in response to said ?rst 
command signal, and for decreasing the web tension 
in response to said second command signal, whereby 
to compensate for lead and lag conditions; 

saiu comparator means including ?rst and second AND 
gates for delivering said ?rst and second command 
signals respectively, each of said gates having a pair 
of inputs, and gating control means coupling said 
inputs with said reference establishing means and 
said device and normally maintaining one input of 
each gate at a?rst logic level and the other input of 
each gate at a second logic level; 

said gating control means being operable to excite said 
one input of the ?rst gate at said second logic level 
in response to initiation of said ?rst reference signal, 
to excite said other input of the ?rst gate at said ?rst 
logic level and said one input of the second gate at 
said second logic level in response to initiation of 
said impulse by said device, and to excite said other 
input of the second gate at said ?rst logic level in 
response to initiation of said second reference signal; 

each of said gates delivering its command signal when 
both of its inputs are at the ?rst logic level. 

3. The invention of claim 2: 
said gatingcontrol means including three bistable multi 

vibrators; 
the ?rst of said multivibrators having a control input 

for receiving said ?rst reference signal, and an out 
put coupled with said one input of the ?rst gate; 

the second of said multivibrators having a control input 
for receiving said impulse, and a pair of outputs 
coupled with said other input of the ?rst gate and 
said one input of the second gate respectively; 

the third of said multivibrators having a control input 
for receiving said second reference signal, and an 
output coupled with said other input of the second 
gate. 

4. In a web fed machine for performing a repetitive 
secondary operation on a preprinted web provided with 
regularly spaced register marks, said machine having a 
drive and means for advancing said web thereinto under 
tension, apparatus for synchronizing said web with said 
operation comprising: 

reference establishing means responsive to said drive 
for producing ?rst and second time spaced reference 
signals during each repetition of said operation, said 
signals de?ning a control interval of predetermined 
duration; 

a register mark sensing device adapted for disposition 
adjacent said web for producing an electrical impulse 
in response to detection of each of said marks as the 
web is advanced; 
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10 
comparator means coupled with the outputs of said 

reference establishing means and said device and 
operable during each repetition of said operation to 
produce a ?rst command signal when the occurrence 
of the impulse ‘from said device is prior to the com 
mencement of said interval, and a second command 
signal when said impulse occurrence is subsequent to 
the termination of said interval; and 

:means coupled with said comparator means for in 
creasing the tension of said web in response to said 
?rst command signal, and for decreasing the web 
tension in response to said second command signal, 
whereby to compensate for lead and lag conditions; 

said reference establishing means including means for 
producing third and fourth time spaced reference 
signals during each repetition of said operation hav 
ing times of initiation respectively before and after 
said interval; 

said comparator means including means operable dur 
ing each repetition of said operation to produce a 
third command signal when the occurrence of the 

' impulse from said device is prior to said initiation of 
said third reference signal, and a fourth command 
signal when said impulse occurrence is subsequent 
to the initiation of said fourth reference signal; 

said tension increasing and decreasing means including 
?rst circuit means responsive to said ?rst and second 
command signals for varying the web tension at a 
relatively slow rate, and second circuit means for 
increasing and decreasing the web tension at a rela 
tively fast rate in response to said third and fourth 
command signals, respectively. 

5. The invention of claim 4: 
said tension increasing and decreasing means further 

including means intercoupling said first and second 
circuit means and responsive to said third command 
signal for automatically increasing the amount of 
web tension increase effected by said ?rst circuit 
means, and responsive to said fourth command sig 
nal ‘for automatically decreasing the amount of said 
tension increase effected by said ?rst circuit means. 

6. The invention of claim 5: ' 
said automatic means comprising a variable impedance 

component operably interposed in said ?rst circuit 
means, and electrically responsive structure coupled 
with said component for varying the impedance 
thereof. 
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