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[57] ABSTRACT 

A system for the electronic control of a multi-system 
machine, or for themanut'acture of control strips for 
textile machines containing a storage system for color 
lines which are obtained by scanning a multi color de— 
sign pattern and which contain in series form informa 
tion about a given color of a standard design_ and a 
storage unit inserted after the storage system for the 
continuous control of each system by stepwise read 
out of the storedicolor lines, the system having the im 
provement of a storage system having storage means 
with variable information content during continuous 
machine operation whereby a number of color lines 
corresponding at least to the number of systems is 
storable and where each stored color line may be ex 
changed for a new one after processing of its informa 
tion and a displacement means for generating the dis 
placement of the storage lines so as to alter the se 
quence of each color line as a function of the ma 
chine. 

54 Claims, 10 Drawing Figures 
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SYSTEM FOR THE ELECTRONIC CONTROL OF 
TEXTILE MACHINES OR FOR THE 

MANUFACTURE OF CONTROL STRIPS FOR 
TEXTILE MACHINES 

This is a continuation of application Ser. No. 
211,513, ?led Dec. 23, 1971, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to a method for electronically 
controlling a multi-system textile machine or a multi 
system textile machine having control strips such as 
textile machines containing a storage system for color 
lines or rows which are obtained by scanning a multi 
colored standard design and which contain series infor 
mation about a given color of the standard design. This 
invention further relates to a control unit inserted after 
the storage scheme for the purpose of a continuous 
control of each system of a multi-system textile ma 
chine by step-wise read-out of the stored colored lines. 
Such methods as stated above are known, for exam 

ple, from British Patent Nos. 1,160,897 and 1,112,599 
for circular knitting machines. Their storage system is 
by means of a control ?lm with a number of control 
tracks corresponding to the number of systems, the 
length of the control tracks corresponding to the size of 
the entire repeat system including the repetitions re 
quired for the needle cylinder revolution for knitting, 
and which are made up of markings each concerning a 
color and a line of the standard pattern. The control 
system scans the control film, and the required order of 
markings on the control ?lm are provided for previous 
to ?lm manufacture by placing the signals used for il~ 
lumination of the control film in an appropriate manner 
with respect to each other. 
A system which uses a punched card as a memory 

and which provides coded holes in lieu of the individual 
color points of the standard pattern is well known in the 
art. These holes are usually scanned during knitting by 
electrical scanner and the control occurs by means of 
counters determining precisely the position of the nee 
dle cylinder relative to the individual knitting systems 
during each scan, and in this manner those points of the 
punch card are reached which contain the desired in 
formation. If in this system a toroidal core memory is 
used in lieu of the punched cards, then the counters 
during each scan obtains the addresses under which the 
desired information is stored in the toroidal memory. 

All known schemes suffer from the serious disadvan 
tage of only permitting indirect control of the machines 
because the entire information content of the standard 
pattern ?rst must be stored in a temporary memory 
storage. In other words, none of the known systems 
allow a direct control of the knitting machine during 
scanning of the standard pattern. 

SUMMARY OF THE INVENTION 

The present invention deals with the task of provid 
ing a system of making it possible to have optional di 
rect or indirect knitting machine control or control of 
any other textile machine at an operating frequency of 
about 500 Hz. 
More particularly the present invention provides a 

storage system in a machine having a storage means 
connected to a variable information content during the 
continuous machine operation. A number of color lines 
corresponding in number to at least the number of sys 
tems used, and of a length corresponding to the width 
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2 
of the standard pattern, may be stored in this storage 
means and each stored color line may be exchanged 
against a new one after use of its information. 
This invention thus rests on two essential characteris 

tics. One of these consists of storing only color lines of 
lengths corresponding to the widths of repetitions. For 
example, it a circular knitting machine with 24 systems 
is to be controlled in four colors, then 24 color lines 
will be written into the storage after having been put in 
proper sequence. Then during a revolution of the nee 
dle cylinder these color lines are read out as often as 
required with respect to number of needles and width 
of repetitions. The other essential characteristic of this 
invention consists of exchanging each color line against 
a new one during machine operation after consumption 
of information content. In a preferred embodiment of 
this invention, the color line exchange takes place ex 
actly when a revolution of the needle cylinder of the 
appropriate knitting machine system has been com 
pleted. 
This invention provides the essential advantage that 

relatively large time intervals are available for the gen 
eration and ordering of the individual color lines, these 
intervals being for about the period of one revolution of 
the needle cylinder. Even if slow automatic scanners 
are used, it is possible with this system to monitor di~ 
rectly the required color lines from the scanning sig 
nals. If necessary, the color lines may be tapped from 
arbitrary temporary storages from the scanning signals. 
Appropriate systems such as disclosed in German Pa 
tent Application P 20643872 may be used. 

In order to achieve proper speed of shifting or of the 
sequencing required for control, an example of execu 
tion of the invention is provided in which the series se 
quence of the information from each color line may be 
changed as a function of machine type. Thus the shift 
system may be a shift register the information output of 
which is connected to the information input. The sys 
tem may be provided with‘ counters by means of which 
an arbitrary number of the informations put into the 
shift registers in original sequence may be shifted fur~ 
ther by an amount corresponding to the system inter 
vals. Suitable shift registers are dynamic and static shift 
registers. 

Preferred storages are shift registers, core storages, 
constant value storages, and the like, which are con 
nected as series-parallel transducers, 
A system selector and an imitator are provided for 

the adaptation of the system of the invention to various 
machines. The system selector determines when a color 
line from a given system is to be exchanged. The imita 
tor, which may be in the form of a programming plug 
for different types of machines, adapts the system se 
lector to the particular type of machine used. 
The system of this invention is suited also for use in 

controlling a textile machine as for the manufacture of 
a control strip for such machines, for instance, the 
manufacture of a ?lm or of a punched strip. Before the 
shifted information is relayed to the knitting machine at 
the beginning of a new pattern, or to the machine for 
the manufacture of a control strip, the storage must be 
completely ?lled. To that end, and according to a pre 
ferred form of operation of this invention, a full ma 
chine cycle, for instance one needle cylinder revolu 
tion, is simulated without relaying information. Never 
theless the possibility also exists to so ?ll the storage by 
proper logical control that it is full when the machine 
starts. A particular advantage is obtained in the manu 
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facture of control strips, namely that one avoids the so— 
called starting wedge and that the control strips need 
not be carried back and forth several times. 
The objects and advantages of this invention will be 

more clearly understood from the drawings, wherein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatical overview of the system of 
this invention. 

FIGs. 2, 2a and 2b show diagrammatically the ar 
rangement of the information on a magnetic tape which 
may be used as temporary storage for the scanning of 
signals received by the standard pattern. 

FIGs. 3 and 4 show diagrammatically the required ar 
rangement of the information in a circular knitting ma 
chine when the guiding marks are of different sizes. 
FIG. 5 shows a temporary storage where the color 

lines are generated. 
FIGS. 6, 6a and 612 show two forms of execution of 

the storage system, of the shift system and the corre 
sponding control unit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows in diagrammatic form the whole of a 
system according to this invention for automatic con 
trol of a knitting machine or for the manufacture of a 
control strip suitable for a knitting machine. The start 
ing point is the so-called artist‘s drawing 1, showing the 
smallest pattern, which reproduces regularly in the 
goods produced by the knitting machine, and therefore 
it is the size of the so-called repeat. The artist’s drawing 
1 is drawn in several colors or shadings corresponding 
to various conditions of a textile nature, for instance, 
different colors or loop connections. 
The artist’s drawing 1 will be scanned line by line by 

means of an optical—electrical scanning head 2. The 
scanning signals so obtained will processed in a pro 
cessing circuit 3 and then fed to a storage means 7 via 
a coding-decoding unit 4, a temporary storage 5 and a 
logic circuit 6, and in this manner they are permanently 
stored. 
The information stored in storage means 7 may then 

be read out and be fed to a printer 9 via the logic circuit 
6, the temporary storage 5 and the coding-decoding 
unit 4; the printer prints upon a graph paper and in that 
fashion it generates the sample pattern 10 correspond 
ing to the artist's drawing but actually raster-like and 
consisting of many individual dots. 
By comparison between the sample patterns 10 and 

the original artist’s drawing 1, one may observe 
whether the knitting pattern equivalent to the sample 
pattern 10 is optimal or whether further changes are 
required. Following execution of these changes, the 
content of the storage means is appropriately cor 
rected. This may be repeated until the sample patterns 
10 read out from the storage means are of precisely the 

desired shape. 
When it has been determined that the stored infor— 

mation leads to the desired sample patterns 10, the 
storage means 7 will be again read out. The read out in 
formation will be fed via the temporary storage either 
directly to a knitting machine 11 or to a means 12 for 
the manufacture of a control strip for the knitting ma 

chine. 
A means 8 is required between the scanning head 2 

and storage means 7, or between the scanning head 2 
and printer 9, or between storage means 7 and knitting 
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4 
machine 11 or means 12. Through means 8 the infor 
mation scanned in the artist’s drawing 1 or from the 
sample patterns 10 will be so arrayed as needed for the 
knitting process. This arrangement or shifting of infor 
mation is termed ‘*displacement" in the textile indus 
try. 
Scanning in the artist’s conception 1 or in the sample 

patterns 10 takes place line by line, so that each 
scanned line provides an information block, each of 
which consisting of at least as many words as there are 
points in the scanned line. If for instance an un-rastered 
line from the artist's drawing is to have a knitting row 
with 240 loops, then each information block will con 
tain 240 words concerning the scanned colors. Further 
more each information block may also be provided 
with special symbols such as “end of line“ or addresses. 
Color information thus may be obtained by means of 

a scanning head 2 and a processing circuit 3, according 
to the British Patent Nos. l,l70,947 and 1,190,093. 
The signals at the output of the processing circuit 3 are 
fed to the coding-decoding unit 4, where one binary en 
coded word corresponds to each color. Thus if there 
are four colors, color 1 may be binary l 1, color 2 may 
be 10, color 3 may be 01 and color 4 may be 00. To in 
crease reliability, parity bits may be used and/or words 
may be redundant. 
The scanned signals obtained in the artist’s drawing 

preferably are stored on a magnetic tape 701 (FIG. 2 
2a-2b), the recording of the information so proceeding 
that a knitting machine operating at, about 500 Hz, 
may be directly controlled by the magnetic tape 701. 
FIG. 2 describes the magnetic tape 701 block by 

block with each information block 703 containing all of 
the information concerning a line in the artist’s drawing 
1. The information blocks 703 are continuously num 
bered from 1 to y in FIG. 2, in order to show their ac 
tual sequence. Thus in a forward motion (arrow V) of 
the magnetic tape 703, the ?rst half 1 through y/2 of all 
information blocks is recorded, whereas the second 
half yl2+1 through y of the information blocks will be 
recorded when in reverse (arrow R). A special symbol 
is recorded at the end of each information block, mean 
ing “end of line" in the information blocks 1 through 
y/2 -—1 and from 7/2+l to y-l, and always indicating 
the end of a line in the artist‘s drawing (“ZE-symbol 
705” in FIG. 2a). A special symbol appearing at the 
end of the recorded information block y/2 in forward 
motion signi?es that half of all the symbols of the art 
ist’s conception have been scanned or that the corre 
sponding information blocks 703 have been recorded. 
This special symbol is denoted as the “first y/Z sym— 
bol," and its corresponding signal as the “y/2 signal”. 
Finally, still another symbol 709 (FIG. 2a) appears at 
the end of the last information block y, symbol 709 cor 
responding to the y/2 symbol in coding, and indicating 
that now all lines of the artist’s drawing have been 
scanned, or that all pertinent information blocks have 
been recorded. This special symbol is denoted as the 
“second y/Z symbol." 
The break-down of magnetic tape 701 tracks may 

therefore be illustrated as below: 

Forward motion Track I Track 3 Track 5 
Back motion Track 2 Track 4 Track 6 
Color I l I l 
Color 2 I l] l 
Color 3 O I l 
Color 4 (l U l 
ZE . l l 0 
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-continued 
y/2 | 0 0 

Thus each color information or special symbol has a 5 
three digit binary coded word in this four-color artist’s 
drawing. The bit number may be appropriately in 
creased for scanning of more than four colors, hence 
more than six tracks would be required on the magnetic 
tape. 

If the repeat and therefore the artist’s drawing or the 
sample patterns 10 consist of an uneven number, than 
an empty block 713 (FIG. 2) will be recorded at a given 
spot on the magnetic tape 701. This empty block, 
which is the ?rst scanned information block during 
back motion of the magnetic tape, is characterized by 
having no information in any track whatever. 
During read-out the storage scheme 7 is preferably so 

operated start/stop that the magnetic tape drive is en 
gaged by the start signal and discontinued by read-out 
from a ZE or y/2 symbol. It follows that upon starting 
the tape, a complete information block 703 will be read 
out and the tape will be stopped upon the read-out of 
the ZE or y/Z symbol appearing at the end. Further, 
each y/2 symbol effects switching the tape from for 
ward to backward motion, or vice-versa. The magnetic 
tape is provided to that purpose with an internal switch 
controlled by the y/2 signal generated from a y/2 sym 
bol during read-out. 
When the information located on the magnetic tape 

703 is used for direct control of the knitting machine 
11, its components must be shifted or displaced with 
respect to each other. The kind of “displacement,” 
which is described, for instance, in the British Patent 
No. 1,160,897, depends on the size of the repeat on the 
number of knitting machine needles in the direction of 
the lines and on the number of colors used. 
FIG. 3 assumes a circulatory knitting machine with 

1680 cylinder needles and a repeat of 1680 needles, 
that is, the latter comprises the samples patterns 10 of 
1680 raster points per line, and each information block 
703 contains 1680 color informations. Let it further be 
assumed that knitting shall be done with four colors 
and that there are 24 knitting systmes in the circulatory 
knitting machine. This means that four systems partci 
pate in the formation of every loop row, for instance 
systems I, V, IX, XIII, XVII, XXI for color 1, systems II, 
VI, X, XIV, XVIII, XXII for color 2, systems III, VII, 
XI, XV, XIX,'XXIII for color 3 and systems IV, VIII, 
XII, XVI, XX and XXIV for color 4. A magnetic con 
trol system SM 1 through SM 24 belongs to each sys 
tem and selects the needles. The magnetic control sys 
tems SM 1 through SM 24, such as are known from the 
British Patent No. 1,] 12,5 99, are shown in FIGS. 3 and 
4 in the ?rst left-hand column. Finally, let it be assumed 
that the spacing between two magnetic control systems, 
expressed in cylinder needles, is either 67 or 68 or 135 
cylinder needles and that according to FIG. 3, column 
R, the case applies, in which the ?rst cylinder needle is 
within the range of the magnetic control system SM 1, 
the l6l4th needle within that of magnetic control sys 
tem 2, the l547th needle within that of magnetic con 
trol system SM 4, the 141 3th needle within that of mag 
netic control system SM 5, etc., the 203rd needle 
within that of magnetic control system SM 23 and ? 
nally the 136th needle within that of magnetic control 
system SM 24. In other words, at the ?rst stroke or trig 
gering of the needle cylinder revolution the ?rst needle 
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6 
may be in front of the magnetic control system SM 1, at 
the 68th stroke in front of the magnetic control system 
SM 2, at the 135th stroke in front of the magnetic con 
trol system SM 3, etc. and at the 1546th stroke in front 
of the magnetic control system SM 24. 
Since in the case of four-color knitting the magnetic 

control systems SM 14 participate in the formation of 
the ?rst loop row, the magnetic control systems Sm 5-8 
to that of the second loop row, etc., and that conse 
quently six loop rows are produceed per machine revo 
lution, corresponding to six lines of the artist’s drawing 
1 or to the sample patterns 10, it is necessary to feed 
during the ?rst machine revolution the 1680 informa 
tions corresponding to colors 14 and stored in the ?rst 
information block 703 to the ?rst four magnetic con 
trol systems SM 1-4, etc., and to feed the 1680 infor 
mations stored in the sixth infonnation block and cor 
responding to the colors l-4 to the last four magnetic 
control systems SM l-24. Similarly, during the second 
full machine revolution, the informations contained in 
the seventh information block must be fed to the first 
four magnetic control systems SM 14, etc., and the in— 
formations contained in the 12th information block 
must be fed to the control magnetic systems SM 21-24. 
When the repeat is ?nished height-wise, that is, when 
all information blocks 703 have been used up, the re 
peat must be repeated in the same fashion, that is, the 
informations from the ?rst information block 703 again 
must be fed to the ?rst four magnetic control systems 
SM 1-4. 
With the individual magnetic control systems SM 

l-24 being spaced a given number of needles apart, the 
informations contained in the information blocks must 
be displaced with respect to each other or delayed. 
Thus the ?rst needle may only be selected by one of the 
?rst four magnetic control systems. If the ?rst loop 
must be knitted in color 3, then the ?rst information 
block's ?rst word corresponds to 011 (see FIG. 2a). 
This information or the control signal corresponding to 
this information however is not allowed to intervene 
during the ?rst machine stroke because the ?rst needle 
at that time is still within the range of the magnetic con 
trol system SM 1. As shown by FIG. 3, the ?rst needle 
will only come within range of the magnetic control 
system SM 3 upon the 135th machine stroke, and 
therefore the signal corresponding to the word 011 
must be delayed until it can be fed to the magnetic con 
trol system SM 3 only during the 135th machine stroke. 
Column R of FIG. 3 shows which information is to be 

fed to the individual magnetic control systems during 
the ?rst stroke of a needle cylinder revolution. The 
numbers listed in column R always refer to the nth in 
formation from an information block. In particular, if 
one were to deal with the magnetic control systems SM 
2-4, it would be information from the ?rst information 
block 703; if it were about the magnetic control sys 
tems SM 5-8, it would be information from the second 
information block, etc, and information from the sixth 
information block for the magnetic control systems SM 
21-24; for the magnetic control system SM 1 it would 
already be the ?rst information from the seventh infor 
mation block. 

Similarly, FIG. 4 shows the individual magnetic con 
trol systems receiving individual informations for the 
case of a repeat with 240 meshes in the direction of the 
lines and therefore repeating seven times precisely for 
each machine revolution. In this case, according to col 
umn R, the 174th, 107th or 40th information from the 
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?rst information block holding 240 informations must 
be fed to the magnetic control systems SM 2-4, and the 
203rd or 136th information from the sixth information 
block holding 240 inforrnations must be fed to the two 
magnetic control systems SM 23 and 24, — when the 
?rst information from the 7th information block is 
being fed to the magnetic control system SM 1. 
When another repeat size is used, or if there are 

fewer or more than 4 colors, or with a knitting machine 
of fewer or more than 24 magnetic control systems or 
fewer or more than 1680 needles, the displacement 
changes accordingly. Therefore a system by means of 
which the described displacement of the informations 
may be performed automatically is only signi?cant if 
applicable to many diverse knitting machines and many 
different repeat sizes without excessive alterations. 
A displacement means 8 will be first described below 

by means of FIGS. 5, 6a and 6b, which for the sake of 
simpli?cation in exposition show a number of shift reg 
isters as temporary registers between the storage means 
7 and the magnetic control means SM 1-24 of the knit 
ting machine. Thereafter, as seen from FIG. 7, a dis 
placement means 8 will be described which is similar in 
principle but uses a core storage in lieu of a shift regis 
ter. 
As shown in FIGS. 1 and 5, a temporary storage 5 

and a logic circuit 6 follow the storage means 7. The in 
formation located on tracks 1, 3, 5 or 2, 4, 6 (FIGS. 2a, 
2b) are fed to the logic circuit 6 during read-out of the 
magnetic tape 70]. The information is decoded and 
then is fed to the information inputs of two shift regis 
ters 501, 503 or 505, 507. When the coding shown in 
FIGS. 20 and 2b is used, the outputs of the reading 
heads scanning the tracks 1,3 or 2,4 might be fed via 
ampli?ers and/or normalizing switches, also directly to 
the information inputs of the shift registers 501, 503, 
505 and 507. AND circuits 509, 511, 513 and 515, suc 
ceeded by OR circuits 510, 512, 514 and 516, are in 
serted between the logic circuit 6 and the shift register 
inputs, the second inputs of the AND circuits 509 and 
511 being connected to the output 01 of a ?ip-?op 
517, but the second inputs of the AND circuits 513 and 
517 being connected to the output 02 of ?ip-?op 517. 
The trigger input of ?ip-?op S17 is connected to the 
output of color counter 519. 
The outputs from shift registers S01 and 503, or 505 

and 507 on one hand are connected via AND circuits 
518, 520 and the OR circuits 510, 512, 514, 516 to 
their own information inputs, and on the other hand to 
the inputs of a logic circuit 13 of which the outputs are 
connected to an output terminal F (color signals) via 
an OR circuit 16. Each logic circuit 13 is controlled by 
a coding stage 14 the inputs of which are connected to 
a junction terminal FZE (color-Line-End) and with the 
output of a pre-select switch 521. The output of pre 
select switch 521 is also connected to an adjustable 
input of color counter 519. The second inputs of the 
AND circuits 518 are located at O2 output, but those 
of the AND circuits 520 at the 01 output, of ?ip~flop 
517. 
The trigger inputs of shift registers 501 and 503 are 

connected to the outputs of three AND circuits 525, 
527 and 529 via an OR circuit 523, but the trigger in 
puts of shift registers 505 adn 507 are connected to the 
outputs of three AND circuits 533, 535 and 537 via an 
OR circuit 531. One of the inputs of the AND circuits 
525, S35 and 537 is connected to the output Q1 of flip 
flop 517, but one of the inputs of the AND circuits 527, 
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529 and 533 is connected to the output 02 of ?ip-?op 
517. The second input of the AND circuits 525 and 533 
is connected to the output of an OR circuit 539, of 
which one input is connected to the RS (read strobe) 
output of storage scheme 7 and of which the other 
input is connected to the output of an AND circuit 541. 
The second input of the AND circuits 527 and 535 is 
connected to the output of an AND circuit 543, but the 
second input of the AND circuits 529 and 537 is con 
nected directly to a junction terminal TA (trigger con 
nection). One of the inputs of the AND circuits 541, 
543 is connected to the output of a timing generator 
545, but the other input of those AND circuits is con 
nected to the output Q2 of a ?ip-?op 547 or 549. 
A comparison counter 551 is hooked up in parallel 

with shift registers 501 and 503, the synchronization 
input of the comparison counter 551 being connected 
to the output of the OR circuit 523. A comparison 
counter 553 is hooked up in parallel with shift registers 
50S and 507, the synchronizing input of the compari 
son counter being connected to the output of the OR 
circuit 531. On one hand the output of comparison 
counter 551 leads to its reset input R and on the other 
to the input S1 of ?ip-?op 547 via an AND circuit 555 
and an OR circuit 557; the input S2 of flip-?op 547 is 
connected to output ZE, y/2 of the storage scheme 7. 
On one hand the output from the comparison counter 
553 leads to its reset input R and on the other side to 
the other input of an OR circuit 557 via an AND circuit 
559. lnput S1 of ?ip-?op 549 is connected with the out 
put of comparison counter 551 via OR circuit 561 and 
AND circuit 563, and furthermore to the output of the 
comparison counter 553 via OR circuit 561 and AND 
circuit 565. Junction terminal FZE is the input S2 of 
the ?ip-?op. 

Finally, the output of the comparison counter 551 is 
hooked up to a junction terminal ST (Start) via an 
AND circuit 567 and also to the input S1 of ?ip-?op 
569. The output Q2 of this ?ip-flop is hooked up to the 
other input of the AND circuit 567, whereas its input 
S2 is hooked up to a switch 18 that in turn is also con 
nected to the “Start" input of the storage scheme 7 via 
an OR circuit 20. The other input of the OR circuit 20 
is connected to the output A of the color counter 519, 
the input of which, E, is the junction terminal FZA 
(Color-Line-Beginning). 
The basic function of the temporary storage 5 ac 

cording to the invention consists in resolving each in 
formation block into several information blocks, the 
so-called “color lines," which each time belong only to 
a very de?nite color. This is achieved by first displacing 
a complete information block 703 into the shift regis 
ters 501, 503 or 505, 507, and then reading-out each 
shift register several times in succession, the informa 
tions appearing at the output being further fed back to 
the input and thus being read-in again. 

If for example one were to deal with a four-colored 
knitting pattern, then the pre-select switch 521 will be 
set for the presence of four colors. If an information 
block is transferred into the shift registers 501, 503, 
then these shift registers will be questioned four times 
in succession. The logic circuit 13 is adjusted to color 1 
via the pre-select switch 521 during the ?rst question 
cycle. It follows that for synchronized interrogation of 
shift registers 501, 503, a signal will only appear at the 
output of the logic circuit 13 when the interrogated in 
formation corresponds to color 1. There will be no sig 
nal for information corresponding to colors 2 through 
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4. All interrogated information will be returned to the 
shift registers via their return loops. 
Following a complete interrogation cycle, the coding 

stage 14 will be so adjusted by a FZE signal (Color 
Line-End), that the logic circuit 13 now is decoded for 
color 2 and hence output signals will only appear dur 
ing the next interrogation cycle if information corre 
sponding to color 2 is interrogated. After four interro 
gation cycles the information block located in the shift 
registers is resolved into four successive color lines 
which contain just as much information as a complete 
information block. As contrasted to their coding in the 
information block, these inforrnations are so character 
ized as to consist of a l for each color pertinent to this 
color line and of a O for all other colors. Each color line 
belongs to a given magnetic control system SM 1-24 of 
the knitting machine 11, these magnetic control sys 
tems being fed a control signal only and only if their 
proper color is to be knitted. 
The full mode of operation of the temporary storage 

will be explained later in connection with FIGS. 6a and 
6b, which show a displacement scheme according to 
the invention, where the binding posts shown at the 
bottom of FIG. 6b are connected to the binding posts 
corresponding to them and shown at the top of HG. 6a. 
The binding posts shown at the bottom of FIG. 6a how 
ever are hooked up to corresponding binding posts of 
the temporary storage as in FIG. 5 or with correspond 
ing binding posts of a knitting machine not shown. 
As shown in FIG. 6a, the binding post ST of tempo 

rary storage 5 leads to the “start" input of a simulator 
801 simulating a synchronizer that may be set for the 
frequency of the knitting machine to be controlled. By 
“knitting machine frequency" it is understood the 
number of cylinder needles passing a ?xed point in a 
second. However the frequency of simulator 801 is in 
trinsically arbitrarily selectable. The output of simula 
tor 801 leads to the inputs E of a machine trigger 
counter 804 via an OR circuit 802 the input of which is 
connected to a binding post MT (machine trigger) and 
a delay stage 803, and further it leads to a repeat-coun 
ter 805, and also to the input E of a displacement 
counter 807 via an OR circuit 806. The machine trigger 
counter 804 is set for the number of needles of the knit 
ting machine, say, 1680, and thus always produces a 
signal at its output after a full revolution has been com 
pleted. The repeat counter 805 is set for the repeat size 
in the direction of the lines, that is, for the number of 
raster points (for instance 240) of the sample patterns 
10. The repeat counter 805 is set at its input RZ (Ras 
ter point number) which is connected to a binding post 
RZ. The binding post RZ leads to a pre-select switch, 
which is not shown, that can be set manually for the re 
peat width. Further, the output of OR circuit 802 is 
connected to the binding post SMT (Simulation or ma 
chine trigger). 
The repeat counter 805 is connected to an appropri 

ate terminal V of the displacement counter 807 via its 
junction V, the counter 807 being decoded via the 
binding post RZ for the same number as repeat counter 
805. Further, the displacement counter 807 is provided 
with an input S. When a signal is fed into this input, the 
displacement counter 807 will be set into the same 
counter position, via connections V, as the repeat 
counter 805. The repeat counter 805 and the displace 
ment counter 807 always produce a signal at their out 
puts A when the number set via RZ has been reached. 
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10 
On one hand the output A of the displacement 

counter 807 is connected to the input S1 of a ?ip-flop 
808 and, via a reversal stage 809 and an AND circuit 
810, to the input S2 of ?ip-?op 808, and on the other 
hand, the output is connected, via an AND circuit 811 
and an OR circuit 812, to the input S2 of a ?ip-?op 
813. The output Q1 of ?ip-flop 808 leads to the “set" 
input S of displacement counter 807, to the other input 
of the OR circuit 812, and to a binding post S. The out 
put Q2 of ?ip-flop 808 is connected to the other input 
of the OR circuit 806 via an AND circuit 814, and to 
the synchronizing input of a displacement shift register 
816 via a further OR circuit 815; the information input 
of the shift register 816 is connected via an OR circuit 
817 with its information output and also to a binding 
post F. Finally, the output of the displacement shift reg 
ister 816 leads to a binding post VS. The output of the 
reversal stage 809 leads to a binding post VZ which in 
dicates a signal only when there is none at output A of 
the displacement counter 807. The displacement shift 
register is provided with an adjustable number of stor 
age cells. Adjustment to the repeat width, for example 
240, is achieved through the terminal RZ. Such adjust 
able shift registers for short storage times are within the 
state of the art. lf longer storage times are desired, each 
length of the displacement shift register 816 may be set 
selectively by means of programming plugs. The dis 
placement shift register may be of a dynamic or static 
kind. 
Another input of the OR circuit 815 is connected to 

the output of an AND circuit 819, one of whose inputs 
is connected to the output 02 of ?ip-?op 813. The 
other inputs of the AND circuits 814 and 819 are con 
nected to a terminal TG which in turn is connected to 
the output of a synchronizer 820. Further, the output of 
this synchronizer 820 is connected to a terminal TA via 
an AND circuit 822 and a delay stage 823. The output 
from the AND circuit 822 also leads to a third input of 
OR circuit 815. ' 

The output A from the machine trigger counter 804 
is connected to the “stop” input of simulator 801 and 
to the input S2 of a ?ip-?op 824, and by means of a 
clearing key not shown, the ?ip-?op 824 may be set on 
its output Q1; its Q2 output is connected to a terminal 
SSM. 

Finally the output of the AND circuit 822 is con 
nected to the input E of a trigger counter 825, which is 
adjustable to the repeat width by means of its connec 
tion RZ. The output A of the trigger counter 825, 
which is also connected to its re-set input E, on one 
hand leads to the other input of the AND circuits 810 
and 811, and on the other hand leads to the terminal 
FZE and to the input S1 of a ?ip-?op 826; the output 
02 of ?ip-?op 826 is connected to the second input of 
the AND circuit 822 and to the binding post FZA. 
The output of the AND circuit 819 is connected to 

the input E of SR counter 827 (shift register ~ com 
parison counter) and to a terminal post SRE (SR 
counter input) belonging to that input. The SR counter 
always counts the trigger signals which are connected 
to the shift registers further described below in FIG. 6b. 
Output A of the Sr counter is connected with its reset 
input R and with a binding post SRA (SR counter out 
put), the latter also being connected to the input S1 of 
?ip-?op 813. 
A further terminal V is connected to the junctions V 

of counters 805 and 807. The reset inputs R of these 
counters on one hand are connected to output A of the 
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repeat counter 805 and on the other hand to the output 
A of the machine trigger counter 804, both via an OR 
circuit 828. 

Essential components of the displacement scheme 8 
so far described are a knitting machine imitator 829 
and a system selector 830 connected to the output of 
the delay stage 803. imitator 829 may have the form of 
a programming plug. Its purpose is to imitate precisely 
the particular knitting machine with respect to the 
spacings within its systems expressed in terms of the 
number of needles. 
System selector 830 is connected to the imitator 829 

by means of plugs or the likes. The number of its out 
puts corresponds to the number of maximum possible 
systems of the knitting machine. In the example of exe 
cution shown, it is assumed that a knitting machine 
with a maximum of 24 systems may be used, so that the 
system counter 830 is provided with outputs 1 through 
24. Those outputs, of which only three are shown, on 
one hand are connected terminal junctions SW (system 
choice) via leads 831 and on the other to the input S2 
of ?ip~?op 826 via a common OR circuit 832 and an 
other OR circuit 833 thereafter. The other input of the 
OR circuit 833 is located at the junction ST. 
On grounds that will be clear further below, the func 

tion of the machine trigger counter 804, of the imitator 
829 and of the system selector 830 is to create an iden 
tical imitation of the knitting machine to be used. Thus 
the outputs of the system selector 830 may be the out 
puts of AND circuits which are so conditioned by imi 
tator 829 that upon appearance of the 67th trigger sig 
nal from the OR circuit 802 at the second output, that 
upon appearance of the l34th trigger signal at the third 
output, that upon appearance of the 201st trigger signal 
at the fourth output, etc., and that upon appearance of 
the 1S45th trigger signal at the 24th output or upon the 
appearance of the l680th trigger signal at the ?rst out 
put, —a stationary output exists for a trigger signal, 
whereas for theappearance of any other trigger signal 
no signal appears at any of the outputs 1 through 24. To 
that purpose the imitator 829 may be provided with 
counting stages which may be assigned by plugging into 
the desired inputs. 
The trigger signals from the OR circuit 802 are either 

generated by simulator 801 or else obtained from the 
terminal junction MT. The junction MT is connected to 
a synchronizer of the knitting machine, not shown, 
which for instance might generate a trigger signal every 
time a needle passes a given point, as for instance for a 
circulatory knitting machine with rotating needle cylin 
ders. Such trigger generators are known such as from 
British Pat. No. 1,1 12,599 since they were already used 
for purposes of synchronization or control. 
One achieves, by imitating as described the knitting 

machine, that for each counting cycle of the machine 
trigger counter 804, that is, during a needle cylinder 
revolution of the knitting machine, each effective out 
put 1 through 24 of the system selector 830 is precisely 
set on 1 once. The spacings separating the outputs 1 
through 24 of the system selector 830 and in which 
they successively are made 1 are identical with the sys 
tem spacings expressed the number of needles and ex 
pressed in the number of generated triggers from the 
OR circuit 802. According to the invention, the system 
selector 830 preferably is so constructed as to be pro 
vided with 48 or 96 outputs of which however only so 
many are effective, depending on imitator 829 as are 
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required for the control of the particular knitting ma 
chine. 
According to FIG. 6b, the outputs 1-24 of the system 

selector 830 lead via the junction SW to correspond' 
ingly many junction points SW1, SW2-SW24, of which 
only three are shown in FIG. 6b. The junction points 
SW1, SW2 and SW24 are connected to the trigger in 
puts of shift registers 847, 848 and 849 via the AND 
circuits 841, 842 and 843 and the OR circuits 844, 845 
and 846 thereafter. When the other input of the AND 
circuit 853 is properly conditioned by the output Q2 of 
a ?ip-?op 855, whose input S2 is located at the output 
S of the position counter 850, and input S1 at output A, 
TG signals from the TG terminals will be fed to those 
trigger inputs and to a parallel connected position 
counter 850 with respect to a trigger input, via a delay 
stage 851 and an OR circuit 852, also the SMT signals 
from the junction terminal SMT and via the AND cir 
cuit 853 and the OR circuit 852. Output A is also con 
nected to the reset input R of the position counter 850. 
The purpose of the position counter 850 is to deter 

mine precisely the location of the information in the 
shift registers 847, 848 and 849, and to see to it, that 
there be information at the output of the shift registers 
847, 848 and 849 for each SMT trigger, and this inde 
pendently of the number of storage cells in the shift 
registers and independently of repeat width. 
Either the information from the VS terminal of the 

displacement shift register 816 (FIG. 6a) or the interro 
gated information obtained at each trigger from the 
shift registers 847, 848 and 849, may be fed via the OR 
circuits 856, 857 and 858 in a circulatory manner back 
to the information inputs 847, 848 and 849. AND cir 
cuits 860, 861 and 862 are inserted between the OR 
circuits 856, 857 and 858 and the junction terminal VS, 
the second inputs of the AND circuits being connected 
each to one of the junction points SW1, SW2 . . . 
SW24. Furthermore, AND circuits 863, 864 and 865 
are inserted between the information outputs of the 
shift registers 847, 848 and 849 and the OR circuits 
856, 857 and 858. The second inputs of those AND cir 
cuits are connected to the outputs of AND circuits 869, 
870 and 871 via the inverting stages 866, 867 and 868. 
One half of those inputs of AND circuits are connected 
to each of the junction points SW1, SW2 . . . SW24; the 
other half of those inputs of the AND circuits are con 
nected to the output Q1 of a flip-?op 872, whose input 
S1 is connected to the output A of a circulatory 
counter 873. The ring counter 873 is provided with a 
comparison input V and a set input S connected to 
junction post S. The count input E of the ring counter 
873 is connected to the output of an AND circuit 874 
whose input is connected to the output Q2 of ?ip-?op 
872 and whose other input leads to the binding post 
TO. 
The input S2 of ?ip-flop 872 is located at an AND 

circuit 875 whose input is located at the junction post 
VZ, its remaining input being located at the terminal 
SRA. The output of the AND circuit 874 leads via an 
OR circuit 876 to the second inputs of the AND cir 
cuits 841, 842 and 843. A further input of the OR cir 
cuit 876 is connected to the junction SRE. 
The ring counter 873 is meant to determine the num 

ber of those informations which are being shifted at a 
given time in circulation in the shift registers 847, 848 
and 849. The ring counter is always being decoded at 
that number, by means of a signal from the terminal S, 
which corresponds to the instantaneous counting of the 
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repeat counter 805. If for instance the repeat counter 
shows an instantaneous count of 120, then the ring 
counter will not count from I to the highest adjustable 
number, say, 520, but only up to 120. The number for 
which an output signal will appear thus will be obtained 
each time prior to start of counting cycle by compari 
son with the counter 805. 
The outputs of the shift registers 847, 848 and 849 

are located after the AND circuits 877, 878 and 879, of 
which the other inputs are connected to the junction 
SMT and the outputs of which lead to the magnetic 
control systems SMl, SM2 . . . SM24 of the knitting 
machine via any ampli?ers or standardizing circuit 
there may be. 

FIG. 5 shows the temporary storage 5 and FIGS. 60 
and 6b describe the displacement means 8, both of 
which function as follows: 
At the beginning of a control operation, the needle 

cylinder of the knitting machine is at rest, and no infor 
mation is held by the shift registers 847, 848 and 849 
(FIG. 6b), the outputs of which are connected to the 
magnetic control systems, and therefore no control sig 
nals may reach any of the control magnetic systems 
when there is sudden start. 
Hence, according to the invention, ?rst all shift regis 

ters are ?lled with information in the proper order, dur 
ing a simulated revolution of the needle cylinder. Only 
thereafter will a start signal be fed to the knitting ma 
chine, and this initiates the knitting process. If one as 
sumes a circular knitting machine with rotating needle 
cylinders, 1680 cylinder needles and an operating fre 
quency of 500 Hz, then by a simulated revolution of the 
needle cylinder by means of simulator 801 (FIG. 6a) 
and for a needle cylinder at rest, I680 trigger signals 
will be generated with a repetition frequency of 500 
Hz. Upon the I680th pulse from simulator 801 the ro 
tation of the needle cylinder is begun and the operation 
of simulator 801 is interrupted, so that the l681st pulse 
and all further pulses will be generated by the synchro 
nizer of the circulatory knitting machine. During the 
I680th simulated trigger pulse, the shift registers 847, 
848 and 849 are so ?lled that when the OR circuit 802 
sends the l682st trigger signal, the information needed 
for knitting will be available at the shift registers’ out 
puts. 

Prior to the control processes, all ?ip-?ops are set on 
their outputs Q1 by depressing a clearing key (not 
shown). Then the diverse counters are put into opera 
tion, it being assumed that one is dealing as in FIG. 4 
with a repeat of 240 loops in the direction of the lines, 
and that the diverse systems of the circulatory knitting 
machine are spaced as shown in FIG. 3. The machine 
trigger counter 804 is set for the number of 1680, that 
is, the number of needles. Repeat counter 805, dis 
placement counter 807, TA counter 825 and output B 
of the position counter 850 are put into operation via 
the junction R2 and set for the number of raster points 
or the repeat width, namely 240. In this manner and via 
the junction R2, the displacement shift register 816 is 
set for a length of 240 storage cells. All the shift regis 
ters shown in FIGS. 5, 6a and 6b are provided with as 
many storage cells as there are repeat widths that can 
be processed, and arbitrarily so up to certain limits. It is 
assumed in the example under consideration that the 
maximum number of storage cells is 520. Consequently 
the comparison counters 551, 553 (FIG. 5) and the SR 
counter 827 are permanently adjusted for this ?gure of 
520. Finally the ring counter 873 may be optimally de 
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coded for the ?gure of 520, however its decoding de 
pends each time upon the instantaneous count of the 
repeat counter 805. 
The pre-selector 521 (FIG. 5) is set for the number of 

colors, for example 4, whereby the color counter 519 
emits an output signal upon the appearance of the ?rst, 
?fth, ninth, thirteenth etc. signal which is fed in via the 
junction FZA. This furthermore conditions the coding 
stage 14 for four colors, so that the logic circuit 13 is 
being inverted by the first, second, third, fourth, ?fth, 
etc. FZE signal after recognition of those informations 
belonging to the colors 2, 3, 4, l, 2 etc. 

Finally the appropriate imitator 829 (FIG. 6a) is in 
serted, that imitates a circulatory knitting machine with 
1680 needles and the system spacings shown in FIG. 3, 
so that a stationary signal appears at the outputs 2, 3, 4, 
5, . . . 23, 24 and l of the system selector 830 for the 

67th, 134th, 201st, 268th . . . 1478th, I545th and 
I680th trigger. 
Next the control process is initiated by depressing the 

start key 18 (FIG, 5), whereby on one hand the AND 
circuit 567 is being conditioned and on the other the 
tape drive of the storage scheme 7 is being switched on. 
The color information contained in the ?rst informa 
tion block 703 of the magnetic tape 70] is being of 
fered to the information inputs of the shift registers 501 
and 503 by the tape carriage (motion), while ?ip-?op 
517 is being set on output O]. For the same reason the 
trigger pulses from the RS output of the storage scheme 
7 are being fed only to the trigger inputs of shift regis 
ters 501, 503 and to those of the comparison counter 
55]. The so~called “read-strobe" signals appear at the 
RS output of the storage scheme 7, which may always 
be generated when using commercial magnetic control 
instruments when a “ l “ is contained in any of the read 
o?~ tracks of the magnetic tape 701; according to FIG. 
2a, this is the case for every stored possible informa 
tion. 
After placing a complete information block of 240 

informations into the shift registers 501, 503, the ?ip 
?op 547 will be set on output 02 by the special symbol 
ZE, whereby the triggers from synchronizer 545, for 
example 40 KHz, are released via the AND circuit 541, 
the triggers shifting at high speed the information in 
shift registers 501, 503 to the end of the registers. 
When the 520th storage cell has been reached, the 
comparison counter 55] sends a signal to reset itself 
and switches off the high speed triggers via ?ip-?op 
547. 
The signal emitted by the comparison counter 551 is 

further fed via the AND circuit 567 to the junction ST, 
which results in resetting the ?ip-flop 569, in starting 
simulator 801, in setting the ?ip-?op 826 output on Q2, 
this being done via the junction ST as shown in FIG. 6a, 
so that a FZA signal is obtained. In FIG. 6a, the FZA 
signal ensures that the triggers from synchronizer 820 
are fed to junction TA via a delay circuit 823. In FIG. 
5, the FZA signal ensures that color counter 519 emits 
an output signal which, on one hand sets the ?ip-?op 
517 output on Q2, and on the other hand initiates a 
new start of the magnetic tape drive. 
Therefore, there are two parallel processes below, 

which do not influence each other. One of these pro 
cesses is the TA signals, for example lMHz, are fed via 
the AND circuit 529 to the trigger inputs of shift regis 
ters 501, 503 and of the comparison counter 55], so 
that a signal I will only appear at the output of the per 
tinent logic circuit 13 when an information correspond 
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ing to the color 1 appears at the output of shift registers 
501, 503. At the same time, the 240 interrogated infor 
mations will be fed via the return loop to the informa 
tion input of shift registers 501, 503 and they will be 
read in again, the AND circuits 518 having been appro 
priately prepared. 
Since the TA signals will be counted by the TA 

counter 825 (FIG. 6a) and since the latter is set for the 
repeat width, triggering will terminate precisely after 
240 triggers, that is, after the ?rst full interrogation cy 
cle, via ?ip-flop 826 (FIG. 6a). At the same time a FZE 
signal will be emitted, which, according to FIG. 5, on 
one hand so transposes the logic circuit 13 via the cod 
ing stage 14 so that only color 2 information will be in 
terrogated during the next interrogation cycle, and on 
the other hand releases the triggers from the synchro 
nizer 545 via flip-?op 549 and through the AND circuit 
543. These high speed triggers are fed via the AND cir 
cuit 527 to the trigger inputs of the shift registers 501, 
503 and to those of the comparison counter 551, until 
again the 240 informations in the shift registers have 
been displaced towards the end and till the comparison 
counter 551 emits an output signal. 
The information of the first color line, or the F sig 

nals, which appear at the output of logic circuit 13, are 
fed to the information input of the displacement shift 
register 816 via the junction F as shown in FIG. 6a. 
The processes now taking place in the displacement 

shift register will not be explained in further detail be 
cause they are not terminated during this ?rst interro 
gation cycle. The reason is that during the first interro 
gation cycle no output of the system counter 830 is 
being decoded and therefore no information located in 
the displacement shift register 816 can be fed to any of 
the shift registers 847, 848 . . . 849 in FIG. 6b. 
As previously mentioned, another process runs paral 

lel and simultaneously to the just described interroga 
tion cycle. Thus, a new start of the magnetic tape 701 
is initiated by the output signal of the color counter 
519. Meantime, ?ip-?op 517 being in the condition of 
output 02, the information from the second informa 
tion block 703 is now being displaced into the shift reg 
isters 505 and 507. Again the high speed triggering of 
synchronizer 545 is released by the ZE symbol belong‘ 
ing to the second information block, until the informa 
tion block reaches the end of the shift registers 505, 
507. Circulation of information is blocked, since the 
AND circuits have not been prepared. 
The described scheme remains quiescent until the 

67th trigger signal of simulator 801. The 67th simulator 
trigger signal decodes output 2 of the system selector 
830 via the delay stage 803, so that on one hand ?ip 
?op 826 is set in state 02 and on the other hand the 
AND circuits 842, 861 and 870 connected to junction 
SW2 (FIG. 6b) are being prepared. Reversing the ?ip 
?op 826 entails the second F‘ZA signal ’s appearance, 
which releases the TA triggers, though it does not ef 
fect any output signals at the color counter 519. 
Because of the TA triggers, the information block lo 

cated in the shift registers 501 and 503 is being interro 
gated a second time and is again being fed to the input 
of those shift registers. Since the prior FZE signal 
caused a reversal of the coding stage 14 towards color 
2, l signals will only then appear at the output of logic 
circuit 13 when the color 2 is recognized. The sequence 
of signals appearing at the output of logic circuit 13 and 
covering 240 TA pulses, makes up the second color 
line, which will be placed via junction F into the dis 
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placement shift register 816. This process is terminated 
by the output signal from the TA counter 825 with the 
generation of a FZE signal which sets the coding stage 
14 on color 3 and which again puts ?ip-?op 549 in state 
Q2. 
The 67th trigger of the simulator brings those count 

ers related to it to the counting position 67. Accord 
ingly the displacement counter 807 shows 0 at its out 
put A and the AND circuit 810 is readied, via the in 
verting stage 809, so that the signal FZE appearing at 
the end of the second interrogation cycle sets the ?ip 
flop 808 in state Q2. This also prepares the AND cir 
cuit 814, so that the pulses generated by the synchro 
nizer 820 are directly fed into the trigger input of the 
displacement shift register 816. 
During that time interval in which ?ip-?op 808 is in 

state Q2, the shift registers 847, 848 and 489 (FIG. 6b) 
may receive no TA signals, since neither the AND cir 
cuit 874 nor the AND circuit 853 is prepared. There 
fore the informations in the displacement shift register 
816 are being displaced only in a circulatory manner, 
and by so many places as correspond to the difference 
between the instantaneous position of the repeat 
counter 805 and the repeat width. Since the instanta 
neous position of the repeat counter 805 and hence 
that of displacement counter 807 is equal to 67 and 
since the repeat width is 240, a displacement of 
240-67 = 173 triggers occurs in the displacement shift 
register 816. 
The trigger impulses fed into the trigger input of the 

displacement shift register 816 are also fed into the 
input of the displacement counter 807 which is exactly 
at the number 67 at the time. When due to counting to 
240 an output signal does appear, flip-?op 808 will be 
set back to state ()1, whereby the circulation is termi 
nated in the displacement shift register 816 and an S 
signal is being generated which brings back the dis 
placement counter 805 to the counting position 67 by 
comparison with the repeat counter 805 and which de 
codes at 67 the circulatory counter 873 by comparing 
it with the Rapport counter. 

Since 0 is generated meantime and again at the out 
put of the displacement counter 807, the output of the 
inverting stage 809 again is l, which Vpzrepares the AND 
circuit 875 (FIG. 6b) via the leads . Because of the 
S signal from output Q1 of flip-flop 808, flip-?op 813 
will be set in state Q2, sometimes after a short delay, 
whereby the trigger signals generated by the synchro 
nizer 820 reach, via the AND circuit 819, as well the 
trigger input of the displacement shift register 816 as 
(via junction SRE) the trigger inputs of shift register 
848, and at the same time the AND circuit 842 is being 
prepared by the decoding of the output 2 of the system 
selector 830. 
The informations located in the displacement shift 

register 8 16 therefore will be shifted into the shift regis 
ter 848 in the sequence generated by the displacement. 
During this phase, circulation in shift register 848 is 
blocked, and a 0 appears at the input of the AND cir 
cuit 864. This entails that an information already lo 
cated in the shift register 848 can not be shifted 
around. When the color line reaches the end of the shift 
register, that is, the 520th storage cell, the SR counter 
827, which is counting the SRE signals, emits an output 
signal which sets back ?ip-?op 813 and so switches off 
the trigger pulses, which resets the SR counter 827 and 
which, via junction SRA and the prepared AND circuit 
875 (FIG. 6a), sets flip-?op 872 into stage Q2. Due to 
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this measure, further TA pulses reach the trigger input 
of shift register 848, until the ring counter 873 decoded 
at 67 via the repeat counter 805 has counted exactly 67 
trigger pulses. The ?rst 67 informations located in shift 
register 848 therefore will be led back circulatorily to 
the input of this shift register 848, whereby the revers 
ing of ?ip-?op 872 to its state Q2 lifts the block on cir 
culation. After termination of this circulation, the or 
derly ?lling of the shift register 848 is also tenninated. 
Since no output of the system selector has been de 

coded, the 68th trigger from the simulator 801 will 
merely emit a signal via junction SMT, which will be 
counted by position counter 850 and which further 
shifts by one storage space the information located in 
shift register 848. This is made possible because a l sig 
nal appears at the output of the inverting stage 867 
(output Q1 of ?ip-?op 872 on 1, SW 2 on 0). 
When the color line associated with color 2 is being 

written in, the following takes place. First, the 240 in 
formations of the color line are arrayed in the sequence 
1,2,3 . . . 240 in the displacement shift register. Due to 
counting from 67 to 240, which corresponds to I37 
triggers, on the part of the displacement counter 807, 
these informations will be put into the sequence 174, 
175 . . . 240, 1,2 . . . 173 in the displacement shift regis 

ter. The informations will be presented to the shift reg 
ister 848 in this sequence and shifted to the front. Next, 
by counting of the ring counter from 0 to 67, one ob 
tains that informations 174 through 240, that is, the last 
67 informations, are ordered after the informations 1 
through 174, again. It is to be considered, however, 
that the informations are not arrayed without gaps in 
shift register 848, since the latter is provided with a 
total of 520 storage cells. After circulation of 67 trig 
gers, the informations 1,2 . . . 173 are at the end of the 

shift register 848, then come 380 empty locations, and 
?nally informations 174, 175 . . . 240. 

Each further trigger from simulator 801 changes the 
sequence or information in the shift register 848 by one 
trigger, since the ?rst information is tagged on at the 
68th trigger, the second information at the 69th trigger, 
etc. 

Thus, at the I33rd trigger, the 67th infonnation is lo 
cated in the shift register 848, at the 134th trigger the 
68th information, and at the front. Further, the 134th 
trigger from simulator 801 writes in the third color line 
associated with the color 3, (though) delayed till the 
end of the circulation process by the delay stage 803, 
,— the shift registers 501, 503 (FIG. 5) being interro 
gated a third time. If the third color line is located in 
the displacement shift register 816, displacement be 
gins, this time amounting only to I06 triggers, since the 
displacement counter indicates (now) the number 134. 
Following displacement, the infon'nations in the dis 
placement shift register 816 are no longer in the se 
quence 1,2 . . . 240, but rather in the sequence 107, 108 
...240, 1,2 . . . 106. 

The informations are presented in this sequence to a 
shift register released by the third output of the system 
selector 830; the shift register is not shown in FIG. 61) 
but it is similar to the shift register 848. When the color 
line is shifted to the front of this shift register, a circula 
tion of 134 triggers controlled by ring counter 873 be 
gins, because the ring counter is decoded at the number 
134 by comparing it with the repeat counter 805. In 
this manner the ?rst I34 informations of the third color 
line are circulatorily returned to the input of the shift 
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register, so that upon termination of this process the 
?rst information again is at the front. 
Up to the 200th trigger, the informations located in 

the shift registers 848 etc. are merely being shifted 
ahead. At the 201st trigger, the 135th information is 
located in the shift register 848 and in the next shift 
register the 68th information, in both cases at the front. 
Then the shift register associated with the fourth mag 
netic control system will be ?lled with the color line as 
sociated with color 4 and in such fashion that the infor 
mations 1,2 . . . 39 are at the front, that there be a gap 

of 380 empty locations and that at the end there will be 
the informations 40 through 240. 
The following series obtains in the shift registers asso 

ciated with the magnetic control systems 2,3 and 4 
upon the 239th trigger or simulator 801: 

for SM2: 173, 380 empty locations, 174-240, l-l72 
for SM3: 106, 380 empty locations, 107-240, 1-105 
for SM4: 39, 380 empty locations, 40-240, l-38 

Similarly, for the‘ 240th trigger of simulator 801: 

for SM2: 380 empty locations, 174-240, 1-173 
for SM3: 380 empty locations, 107-240, 1-106 
for SM4: 380 empty locations, 40-240, l-39. 

This table shows that upon the 240th trigger, that is, 
when the repeat width has been reached, no more in 
formation is found in front of any of the shift registers. 
But since upon the 268th trigger the fifth output of the 
system selector 830 is being decoded and therefore the 
?lling of a further shift register is being initiated, the in 
vention achieves, by means of the position counter 850, 
that the 380 empty locations, which according to the 
table above are made up of the same storage cells in 
every shift register, will be moved from the output side 
of the shift registers to their input side when the repeat 
width has been reached, that is, at the 240th, 480th, 
720th etc. trigger from simulator 801. 
The position counter 850 so monitors (FIG. 6b) the 

position of the empty locations; the position counter 
850 is decoded via the junction R2 at its output B with 
respect to the repeat width, that is, for the number 240, 
and at its output A for the totality of the storage cells 
present, that is 520. The position counter 850 counts 
all signals emitted by the simulator 801 and issues a sig 
nal from its output 8 upon the 240th trigger, setting 
?ip-?op 855 in state Q2 and releasing the trigger of the 
TG signals. These TG signals are also counted by posi 
tion counter 850. After 380 TO signals, which corre 
sponds precisely to the number of empty spaces in the 
shift registers or to the difference between the shift reg 
ister length and the repeat width, the position counter 
emits a signal at its output A which resets ?ip-?op 855 
into its state Q1 and switches off the TG trigger. Be 
cause of the TG triggers, the color lines located in the 
shift registers will be shifted forward by precisely 380 
storage elements. 

If it should happen that because of the selected sys 
tem spacings of the knitting machine, an output of the 
system selector 830 is decoded for the number 240 or 
for the selected repeat width, then an appropriate se 
lection of the delay stage 803 (FIG. 6a) is required so 
that the informations in the shift registers 847, 848 and 
849 are first shifted forward under the control of the 
position counter 850 and then only they shall be ?lled 
with information. 
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The 268th trigger of the simulator 801 will decode 
the ?fth output of the system selector 801 as in the pre 
vious description, so that the shift register associated 
with the magnetic control system SM 5 will be ?lled. 
This trigger further ensures that the 202nd information 
in the shift register 848, that the 135th information in 
the shift register associated with the magnetic control 
system 8M3, and that the 68th information in the shift 
register associated with the magnetic control system 
5M4, are all located at the output. 
After interrogation of the fourth color line, the 4th 

FZE signal is being generated, which, via the decoding 
stage 14 sets the logic circuit 13 on color 1. Also, be 
cause of the 268th trigger signal from simulator 801, 
output 5 of the system selector 830 is decoded and 
therefore the 5th FZA signal is being generated, on ac 
count of which a signal appears at the output of color 
counter 517 (FIG. 5), which resets the ?ip-?op into 
state or input Q1 and initiates another start of the mag 
netic tape drive. On one hand the shift registers associ 
ated with the magnetic control systems SM5-8 are thus 
being ?lled with color lines which are obtained from 
the second indormation block already located in the 
shift registers 505 and 507 (FIG. 5). On the other hand 
the third information block is being read out by the 
magnetic tape 701 and is temporarily stored in shift 
registers 501 and 503. 
Once the ?rst 23 shift registers have been succes 

sively ?lled, output'l of system selector 830 is decoded 
by means of the l680th trigger, and this entails that 
now shift register 847 will be ?lled. It is not the infor 
mations from the ?rst stored information block on the 
magnetic tape, but those from the seventh, that will be 
used. 
When the shift register 847 is being filled as in the 

case under consideration, wherein the repeat width 
(240) may be divided by the needle number (1680), 
one must take into consideration that the repeat 
counter 805, and hence too the displacement counter 
807, emit an output signal. It follows there is a signal 0 
at the output of the inverting stage 809 and hence too 
at the junction V2, so that the informations located in 
the displacement shift register are fed without displace 
ment into the shift register 847. For the same reason 
(Vl- = 0) ?ip-?op 872 cannot be put into its state Q2 
(output), so that circulation does not proceed either in 
shift register 847. Therefore shift register 847 will be 
?lled with information in the natural sequence of 1,2,3 

Because of the l680th trigger of simulator 801, the 
?rst information from the seventh information block is 
at the output of shift register 847; the 174th informa 
tion from the ?rst information block is at the output of 
shift register 848, and the 136th information from the 
sixth information block is at the output of shift register 
849, ready for use. The informations shifted by means 
of the l680th trigger of simulator 801 to the outputs of 
those shift registers that are associated with the remain 
ing magnetic control systems SM3-23, may be seen in 
FIG. 4, column R. 

Finally, because of the l680th trigger from simulator 
801, the output from the machine trigger counter 804 
also emits an output signal. This signal resets counter 
805 and 807 independently of their instantaneous read 
ings during termination of a simulated needle cylinder 
revolution; the repeat must be taken away from the mo 
mentarily reached position and must begin again. The 
output signal from the machine trigger counter 804 
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also sets ?ip-?op 824 into its state (output) 02 and 
switches off simulator 801. The setting of flip-?op 824 
causes emission of a signal via junction SSM which ac 
tuates the knitting machine to be controlled or the nee 
dle cylinder drive. This in turn ensures that the l68lst 
and all succeeding triggers are not generated by simula 
tor 801, but rather by the mentioned synchronizer from 
the knitting machine. These triggers are denoted as ma 
chine triggers and are derived via the junction MT. 

After the knitting machine has been started, further 
programming is no longer controlled by simulator 801 
but rather by the knitting machine triggers, that is, by 
the knitting machine itself. When the simulator trigger 
is set for the maximum machine trigger frequency, 
there will be no change with respect to information and 
signal ?ux for an operating machine as compared to the 
above described processes. 
At the 67th machine trigger, which corresponds to 

the 67th simulator trigger, output 2 of system selector 
830 will therefore be decoded. This initiates a process 
in which the information located in shift register 848, 
which originates from the magnetic tape, is exchanged 
against a color line taken from the seventh information 
bloc k, at this time a complete machine revolution also 
being completed (partly simulated, partly real) with re 
spect to the magnetic control system SM 2. Similarly, 
during further rotation of the needle cyclinder, a con 
tinuous exchange of the informations located in the 
various shift registers 847, 848 and 849 takes place, 
and therefore those informations are found at their out 
puts at any time which are requitted by the knitting ma 
chine on the next trigger. The repetition of the repeat 
along the width is achieved by multiple interrogation of 
the shift registers 847, 848 and 849. 

After half of all the information blocks stored on the 
magnetic tape have been read out, the signal y/2 
switches the storage scheme 7 from forward to back 
ward motion (FIG. 20), so that the residual information 
blocks may be read out. The second y/2 signal appears 
at the end of the last information block; this one 
switches over from backward to forward motion. Be 
cause of the special arrangement of those information 
blocks 703 (see FIG. 2) on the magnetic tape 701, the 
?rst information block is again ready after this switch 
ing, and in this manner all of the repeat stored on the 
magnetic tape may be arbitrarily often repeated, with 
out incurring time losses due to changing spools of 
tapes or the likes, that might affect the speed of opera 
tion of the knitting machine. 
The machine triggers do play a part, via the OR cir 

cuit 802 (FIG. 6a) and the AND circuits 878, 877 and 
879, in the needle cylinder rotation. For instance, the 
statistically available informations at the outputs of the 
corresponding shift registers, such as are listed in col 

' umn R of FIG. 4, are interrogated by the ?rst machine 
trigger, and they are fed via the AND circuits 877, 878 
and 879 to the associated magnetic control systems 
SM1, SM 2 and SM 24. The same applies to further 
magnetic control systems not shown. The first machine 
trigger also shifts by one storage cell the information 
located in the shift registers, it does this via the delay 
stage 851, so that for example upon the second ma 
chine trigger the magnetic control system SM1 receives 
the second information, the magnetic control system 
SM2 receives the l75th information and the magnetic 
control system SM24 receives the 137th information. 
The knitting machine all this time controls itself, that is, 
the knitting machine or the machine triggers are gener 
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ating along determine the time when information avail 
able at the output of the shift registers actually will be 
released to begin control of the magnetic control sys 
tem. The needle cylinder rotation therefore need not, 
as has been the case so far, be synchronized with the 
information carrier operation, that is, the start/stop op 
eration of the magnetic tape. 

In the example of execution of the invention as de 
scribed, considerably fewer than 2 milliseconds (1 ma 
chine trigger = 2 msec) are required for the exchange 
of a color line in shift registers 547, 548 and 549. For 
an exchange of an information block in the shift regis 
ters 501 through 507, given a two color repeat of 500 
meshes in direction of width and a system spacing of 45 
needles, about 180 milliseconds are available, and 360 
milliseconds for a corresponding four-color repeat. 
The purpose of the delay stages 803, 823 (FIG. 6a) 

and 851 (FIG. 6b) is to ensure the proper sequence of 
the described processes. When a machine trigger ap 
pears via the OR circuit 802 and junction SMT, the 
delay stage 851 ?rst must ensure that the informations 
available at the outputs of shift registers 847, 848 and 
849 are fed in the proper sequence to the knitting ma 
chine systems before there is release of exchange of cir 
culation of information from one of the shift registers. 
The delay stage 803 provides that an output of the sys 
tem selector 830 will only then be decoded, when pre 
viously the machine trigger has performed a circle 
around a trigger, and if necessary, when the position 
counter 850 has shifted the information block to the 
end of the shift register. Finally the delay stage 823 en 
sures that the TA triggers are only then released, when 
the FZA signal has set ?ip-?op 517. FIG. 7 shows an 
other form of execution of the invention, in which the 
staggering or the displacement is performed in a some 
what different manner. The difference with respect to 
the mode of execution of FIG. 5, 6a and 6b lies in that 
a core storage 40 is foreseen in lieu of shift registers 
847, 848 and 849 (FIG. 6b), and that the displacement 
is achieved by means of an address stage 44, belonging 
to an address register 42 of core storage 40, rather than 
by means of a displacement shift register 816 (FIG. 
6a). 
Information flux conductors are shown solid and con 

trolling and addressing conductors are shown dotted in 
FIG. 7. The read-out information from the storage 
scheme 7, in the form of information blocks, are being 
readied in the temporary storage 5 and then are fed to 
the input register 32 in the form of color lines. The ad 

. dress stage 44 is programmed by means of an imitator 
829 and a system selector 830. The devices required 
for the control of the time sequence are located in a 
block 38. 
The outputs of core storage 40 are connected to an 

output register 46, whose 24 outputs l . . . 24 lead to 
the 24 magnetic control systems of the knitting ma 
chine. A return loop 48 is also foreseen, via which the 
information read out from the core storage 40 are writ 
ten into the input register 32 and from there again into 
the core storage 40. The output register 46 is con 
nected to a comparator 50 which monitors whether the 
proper information is at the outputs of the output regis 
ter. If not, the machine is switched off. 
Let it be assumed, for a better understanding of the 

invention, that we are dealing with a core storage with 
a storage-cell matrix of 24 parallel columns and 520 
parallel rows, addresses 1 . . 520 being related to rows 
1 . . . 520. According to the invention, each column be 
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longs to one of the 24 mangetic control systems, that is, 
each column contains all the necessary information to 
the particular magnetic control system when knitting a 
repeat width. Since during knitting all 24 magnetic con 
trol systems must be simultaneously commanded, all 24 
columns of the core storage matrix will be read out in 
parallel, that is, — for a repeat width of 240 — begin 
ning and ending with rows 1 and 240 resp. This kind of 
read out requires that the informations in the individual 
columns of the matrix are displaced precisely as de 
scribed with respect to FIG. 4. Thus the displacement 
of the informations of the core storage matrix in the in 
dividual columns is equivalent to the displacement of 
the single markings on the known control ?lms from 
the British Patent No. 1,160,897. Of course core stor 
ages may be used, with a matrix of 12 columns each 
with 1040 storage cells, each half of a column being as 
sociated with a system. 
According to the invention, the displacment is 

achieved by means of the counters 804, 805 and 807 
for machine triggers, repeats and displacement, resp., 
as shown in FIG. 6a and located in block 38. Differing 
however from the example of execution in FIG. 6a and 
6b, (here) the address stage 44, controlled by imitator 
829 and system selector 830 is used, in lieu of the dis— 
placement shift register. 
Address stages for core storages are suf?ciently 

known from computer technology that it su?ices for 
the purposes of the invention to describe below their 
effects. 
As for the example of execution of FIG. 6a, 6b, the 

starting point is that the core storage 40 is empty at the 
beginning of the control process, so that the knitting 
process proper may only be begun after all columns of 
the core storage matrix have been properly ?lled dur 
ing a simulated rotation of the needle cylinder. The 
control process begins in such a fashion that on the 
67th trigger from simulator 801, passing via the imita 
tor 829, via the system selector 830, via the address 
stage 44 and the address register 42 of the storage core 
40, the write-in of column 2 of the core storage matrix 
is released. The ?rst information block, which is lo 
cated and ready in the temporary storage 5, is interro 
gated by the FZA signal, with respect to color 2, so that 
the second color row is led via input register 32 into the 
second column of the core storage matrix. Since we are 
dealing with the 67th trigger from the simulator 801 
and since the displacement counter 807 indicates this 
number, the command is transmitted via block 32 to 
the address stage 44 so that initially the ?rst 67 rows of 
the second column of the core storage matrix remain 
empty, that is, the write-in process begins in the 68th 
row. When the second color row’s 173rd information is 
placed in the 240th row of the second column, the in 
formations 173 through 240 will then be written into 
the rows 1 through 67 of the second column of the core 
storage matrix. 
At the 134th trigger from simulator 801, the dis 

placement counter 807 indicates the number 134. 
Therefore the command is sent to the address stage 44 
so that initially the ?rst 134 rows of the third column of 
the core storage matrix shall remain empty and hence 
the ?rst 106 informations of the third color row will be 
written into the rows 135 through 240, whereas the in 
formation 107 through 240 will be located after that in 
the rows 1 through 134. 
Upon termination of a simulated rotation of the nee 

dle cylinder, that is, in the example chosen, between 
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the 168th and l68lst trigger, the following picture is 
obtained for the core storage matrix: 

row I row 2 row 240 

column I l, 2 240 
column 2 H4, 175 I73 
column 3 l07, 108 240, l, l0‘! 
column 4 40, 4l 240, l, 39 

column 23 203 204 240, l 202 
column 24 136, 137 204, l I35 

Because of the l680th trigger of the simulator, or be 
cause of every succeeding machine trigger, all informa 
tions located in one row are fed into the output register 
46 of the core storage 40, so that they will be interro 
gated upon the next machine trigger and can then be 
led to the magnetic control systems. 
At the same time, the informations are fed back over 

the lead 48 to the input register 32 and from there to 
precisely the same storage cells of the core storage 40 
from which they were read-out. in this manner, the 
core storage 40 may be read out in succession an arbi 
trary number of times. If the repeat width in the above 
example is 240, then the core storage 40 will be read 
out seven times in all during one revolution of the nee 

dle cylinder. , 
Since the complete revolution of the needle cylinder 

terminates at different times for the different magnetic 
control systems, the individual columns of the core 
storage matrix will also be ?lled with new informations 
at different times. This process corresponds to the ex 
change of informations in the shift registers 847, 848 
and 849 of FIG. 611, so that there is no need to describe 
here again such a process for the core storage 40. One 
need merely take into account that for a core storage 
too, the entire operation may be adjusted by means of 
simultor 801 , of imitator 829 and of the system selector 
830 being made to fit the particular knitting machine 
and that the time sequence of the individual processes 
will be controlled by the trigger from the knitting ma 
chine. 
The invention is not restricted to the examples of ex 

ecution as were described, but may be modi?ed in 
many ways. Thus the temporary storage of FIG. 5, in 
lieu of the two parallel shift register stages 501, 503 and 
505, 507 may also be provided with merely one or 
more than two such stages, if somehow this should be 
more appropriate. Also, the diagrammatically shown 
switching elements may be replaced by corresponding 
equivalents. 
The storage scheme 7 is shown in the example of exe 

cution as a magnetic tape storage, but many other kinds 
of storage such as wafers, sheets or core storages may 
be used. The structure of the magnetic tape storage too 
may be different, provided that continuous operation 
of the knitting machine at a frequency no less than 500 
[-12 be possible. The sole essential requirement in this 
respect is that the informations in the shift registers 501 
through 507 or their equivalents may be readied with 
sufficient speed. 

In the example of execution of FIGS. 6a and 6b, all 
counters may be replaced by other devices insofar they 
are adapted to the particular knitting machine and in 
sofar they make possible the required continuous ex 
change of informations in the main storage 847, 848 
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and 849 or 40, and also their displacement. Preferably 
those devices are such as to be adaptable, via the imita 
tor 829 and the system selector 830 to various types of 
knitting machines. 
Simulator 801 need not be powered at the knitting 

machine frequency. But preferably it does function at a 
frequency similar to the knitting machine's, so that the 
other devices which were installed with respect to the 
knitting machine frequency may also be controlled by 
the same trigger during the simulated ?rst revolution of 
the needle cylinder. 
Other kinds of storage may be used in lieu of the 

main storage 847, 848 and 849 or 40, even though the 
use of shift registers or core storages be especially ap 
propriate. . 
The displacement system 8 according to the inven 

tion need not be located between the storage system 7 
and the knitting machine 11 (FIG. 1). One may, for ex 
ample, to so displace relative to one another the signals 
obtained by scanning the artist‘s drawing 1 that the in 
formations located in the storage 7 are already properly 
sequenced. In this case the color rows formed by inter 
rogating the shift registers 50] through 507 may be fed 
into the main storage without any further displacement. 
An equivalent control of the knitting machine may 

also be undertaken when the storage system 7 is pro 
vided with the control film known from the British Pa 
tent No. 1,160,897. This control film might be so 
scanned that ?rst its informations will be fed into the 
main storage in the form of color rows and then be 
read-out from same by the knitting machine trigger. To 
that end the control ?lm need not be continuous or in 
phase synchronism with respect to the machine trigger 
when being moved, as is known for instance from the 
British Patent No. 934,041, but rather it may be read 
out in start/stop operation at wholly arbitrary times. 
The invention is not restricted to circulatory knitting 

machines, rather it is suited to the control of all ma 
chines that are electric ally or electronically controlled 
by scanning a pattern. It is particularly suitable for the 
control of marking devices used for the manufacture of 
the mentioned control films or corresponding control 
stripes. 
The invention may be further modi?ed by wholly 

omitting the storage system 7 and by obtaining directly 
the information blocks by scanning the artist’s drawing 
1 or sample patterns 10, as has already been described 
in the applications mentioned of the same day. 
The kind of control of the invention, in which a given 

machine trigger readies the required informations for 
the next machine trigger, holds advantages not only for 
synchronization but also for the techniques of knitting. 
It allows to connect the logic comparator 50 to the out 
puts of the output register 46 which determines prior to 
the ensuing machine trigger whether the proper infor 
mation is ready. As an example, one may not have si 
multaneously all “ l "s or “0"s at all outputs. If the logic 
comparator 50 determines there is error, the machine 
will be switched off. 
The information stored on the known control ?lm or 

punched card may also be written into the shift regis 
ters 547 through 549 or into the core storage 40, if one 
must avoid phase locked synchronization between me 
dle cylinder rotation and the device scanning the con 
trol ?lm or the punched cards. Since the informations 
on the control ?lms or on the punched cards are al 
ready stored with displacement and furthermore to 
contain all necessary information for a complete re 














