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This invention relates to a cyclic code generating means 
and particularly to such a means for sequentially gen 
erating a large number of different codes before the code _ 
sequence is repeated. 

In remotely controlled dispensing systems and the like, 
a coded input means provides a convenient way of con 
trolling operation of the system and restricting operation 
to authorized persons for establishing a new code in the 
device in response to each proper actuation thereof. For 
example, in the recently issued United States Patent No. 
3,055,549 to James H. McGaughey, a remote inventory 
control system for sequentially releasing quantities of 
gasoline in the main storage tank to service station op 
erators by the ‘bulk supplier is disclosed. The illustrated 
system therein employs a code card carrying a series of 
different code rows each of which includes selected aper 
tures in accordance with code designations. The code card 
is locked within a code reading device having means to 
sequentially align the code rows in a card reader in re 
sponse to each proper actuation of the system. Although 
the code card systems present many advantages over and 
above the token and check operated system, the number 
of different codes which can Ibe carried ‘by a card is sub 
stantially limited due to space and similar considerations. 
As a result, not infrequent servicing must be done to re 
place the code card in the coded control system or unit 
to maintain coded operation thereof. This is relatively 
time consuming and costly and further permits collusion 
between the operator of the device and the service per 
sonnel installing or servicing the cards. 
The present invention is particularly directed to a 

cyclic code generating means which establishes predict 
able series of code combinations, each series including a 
very substantial number of different codes before repeat 
ing. The present invention thereby substantially reduces 
the problems attendant the code card and the like. 

In accordance with the present invention, at least one 
pair of cyclically movable code carriers is mounted for 
simultaneous movement relative to a code reader to se 
quentially present code rows or positions to the code 
reader. Means are provided to change the synchroniza 
tion of movement of the two code carrying elements 
with respect to the code reader by a predetermined amount 
at the end of each cyclic movement of one of the ele 
ments. In this manner the total code number of codes 
generated is a multiple of the code positions on the two 
elements. 

In a preferred construction, a pair of rotating belts or _ 
drum units are provided having code rows similarly cir 
cumferentially distributed about each of the belts. The 
belts differ in circumference by the distance between adja 
cent code rows or a multiple of this distance and the 
larger belt therefore includes one or more additional 
code rows. As a result, 
the smaller belt, the belts automatically change syn 
chronization by the difference of one row. The total num 
ber of code numbers or combinations generated before 
the code sequence repeats is equal to the number of code 
rows on the one ‘belt times the number of code rows' 
on the second belt. ‘ 

The present invention thus provides a relatively simple 
and inexpensive code generating means adapted to hav 
ing a very substantial capacity before the predictable code 
series is repeated. 
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The drawing furnished herewith illustrates the best 

mode presently contemplated for carrying out the in 
Vention. 

In the drawing: 
FIG. 1 is a diagrammatic illustration connected in a 

control circuit; and 
FIG. 2 is a vertical section taken on line 2-2 of FIG. 

1 through a code generating unit constructed in accord 
ance with the present invention. 

Referring to the drawings and particularly to FIG. 1, 
a simpli?ed control circuit is schematically shown to 
clearly illustrate the operation of the present invention 
and to demonstrate the operation of a code generating 
means constructed in accordance with the present inven 
tion. 

In FIG. 1, a motor 1 is shown as a load and is con 
nected to suitable AC. power lines 2 in series with con 
tacts 3-1 of a main control contactor 3. A relay 4 in 
cludes a set of normally closed contacts 4~1 connected 
in series circuit with the contactor 3 and a main control 
switch 5 to a set of low voltage control lines 6 for man 
ual and coded control of motor 1. The control lines 6 
are coupled to the incoming power lines 2 by a trans 
former 7 to provide a low voltage control circuit in ac 
cordance with known practice. Relay 4 is connected to the 
lines 6 in series with a code generating and reading as 
sembly 8 which is constructed in accordance with the 
present invention. A code input switch 9 is connected in 
the series circuit of the code generating and reading as 
sembly 8 and maintains the relay 4 de-energized in the ab 
sence of a preselected actuation of the switch unit 9, as 
hereinafter described. 

In the illustrated embodiment of the invention, the 
generating and reading assembly 8 includes a pair of per 
forated tapes or belts 10 and 11 formed of plastic or 
other suitable electrical insulating medium. Each of the 
belts 10 and 11 is of a similar width and is provided with 
a plurality of equicircumferentially distributed code rows 
12 and 13, respectively. Each of the code rows 12 and 13 
extends laterally of the corresponding belts 10 and 11 with 
the spacing or pitch between adjacent code rows 12 and be. 
tween adjacent rows 13 being the same. Each of the code 
rows includes a plurality of similarly located and later 
ally spaced code character positions; certain of which 
positions in each row are provided with perforations 14. 
In the illustrated embodiment of the invention each of the 
code rows 12 and 13 presents combinations of continuous 
code areas and apertured code areas, some of which differ 
from others. 
The belts 10 and 11 differ in circumferential length 

by the distance between one set of the adjacent code rows 
12 or 13. In the illustrated embodiment of the inven 
tion, the belt 10 is assumed and is shown slightly larger 
and carries one extra code row 12. 
The belts 10 and 11 are rotatably supported in side—by 

side relation on a drive and carrier mechanism includ 
ing a common contact and drive roller 15 which is smaller 
than the diameter of belt 10 or 11 and projects through 
one end of the belts. 
Two sets of circumferentially distributed drive teeth 

16 are provided on the roller 15 in alignment with the 
opposite edges of the belt 10. A series of drive open 
ings or apertures 17 are formed in the edges of belt 10 
in accordance with the pitch of the teeth 16 and mesh 
‘therewith such that rotation of roller 15 similarly rotates 
the belt 10. 

Similar drive teeth 18 are aligned with drive apertures 
‘in the opposite edges of the belt 11 to establish syn 
chronous movement of belts 10 and 11. 
A channel-shaped guide 19 having a curvature similar 

to radius of roller 15 extends through the belts 10 and 11 
and presents a supporting surface to the adjacent belts. A 
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portion of guide 19 is properly offset, as most clearly 
shown in FIG. 2, in alignment with the longer belt 10 
to accommodate the greater size thereof. Suitably spaced 
outwardly extending walls 20 are provided on the guide 
19 in alignment with the edges of belts 10 and 11 for 
aligning and guiding of the belts 10 and 11 for rota 
tional movement. 
The reading portion of the assembly 8 includes a ?rst 

set of ?ve brushes 21 mounted adjacent the roller 15 and 
in alignment With the ?ve code positions for perfora 
tions 14 in code rows 12 of belt 10. 
A similar set of ?ve brushes 22 is similarly mounted 

adjacent the roller 15 and belt 11 in alignment with the 
code position of the code rows 13. 

All of the brushes 21 and 22 are mounted to resiliently 
engage the aligned belts 10 and 11 and to pass through 
an aligned aperture 14 into engagement with the com 
mon contact and drive roller 15. Thus, a circuit path is 
completed through each of the apertures between the 
roller 15 and the corresponding brush 21 or 22. These 
circuit paths must be opened by the switch unit 9 to 
permit operation of motor 1. 
The illustrated switch unit 9 includes two sets of ?ve 

push button switches 23 and 24, respectively. The push 
button switches 23 are serially connected one each with 
the ?ve brushes 21 and the push button switches 24 are 
similarly serially connected with the brushes 22. A com 
mon line 25 is connected to the opposite end of each of 
the switches 23 and 24 and to relay 4. The opposite side 
of the relay 4 is connected directly to one of the control 
lines 6. The common contact and drive roller 15 is con 
nected by a manually operated switch 26 to the opposite 
control line 6. Switch 26 is normally open and is coupled 
to switch 5 for simultaneous and similar positioning. 
The relay 4 is thus connected to the lines 6 individually 

in series with each of the switches 23 and 24, the asso 
ciated brushes 21 and 22 and roller 15. The switches 23 
and 24 are all normally closed switches and are preferably 
interlocked in any suitable manner, not shown, such that 
only a preselected number of the switches can be actuated 
at any one time. This would prevent disabling of the 
function of the reader by simultaneous opening of all 
switches 23 and 24. For example, in the illustrated em 
bodiment of the invention, each code may be formed by 
three perforations 14 in the code rows 12 and 13 aligned 
with the corresponding brushes 21 and 22. A suitable 
mechanical interlock, not shown, can be provided where 
by only three of the push button switches 23 and 24 can 
be actuated at any one time. If the three proper switches 
23 and 24 are not opened, a circuit for the relay 4 will 
be completed upon closing of switch 26 through the aper 
ture 14 in the character position with a closed switch 23 
or 24. The relay 4 is energized and opens the contacts 
4—1 which prevent energizing of the motor contactor 3 
and therefore motor 1. If the three proper switches 23 
and 24 are opened, however, the circuit to relay 4 is 
maintained open. When switches 5 and 26 are closed, 
relay contacts 4-1 remain closed and motor 1 is en— 
ergized as a result of the energizing of contactor 3. 
The motor 1 is coupled to move belts 10 and 11 and 

align the next succeeding code rows 12 and 13 with 
brushes 21 and 22 to provide a new combination of code 
openings 14 in the circuit, in the following manner. 
A ratchet 27 is ?xed to the one end of a shaft 28 for 

the common contact and drive roller 15, as by key 29. 
A solenoid operated pawl 30 is mounted to operate the 
ratchet 27 and includes a solenoid 31 coupled to the 
AC. power lines 2. A normally open switch 32 is in 
serted in the lines connecting the solenoid 31 to the lines 
2 and this switch is coupled to the motor 1, shown di 
agrammatically by the dashed couplingline 33 for actua 
tion by the motor 1. Closing and opening of the switch 
32 results in the energizing and de-energizing of the 
solenoid 31 and an actuating movement of the pawl 30 
which rotates the ratches 27 one step. The stepped move 
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ment of the ratchet 27 is transmitted through the shaft 
28 to the roller 15 and to the belts 10 and 11. Ratchet 27 
and pawl 30 are constructed to move belts 10 and 11 
one code row and thereby the next succeeding code rows 
12 and 13 are aligned with the respective sets of brushes 
21 and 22 and the corresponding push button switches 
23 and 24. A new code combination is thus generated and 
inserted in alignment with the brushes 21 and 22 which 
requires a new setting of the push button switches 23 
and 24. 
The switches 23 and 24 are also coupled to the motor 

1, as shown by the respective dashed lines 34 and 35, and 
are reset to the normally closed position by the operation 
of motor 1. As a result, the circuit through the relay 4 
is then completed via the conducting path through the 
apertures 14 of the new code established as previously 
described. However, the motor 1 is maintained energized 
by a self cycling control switch 36 which is coupled to be 
operated by motor 1 and is connected in parallel with 
the relay contacts 4~1. Switch 36 is normally open with 
an initial period of motor operation effective to close 
it and thereby maintain energizing of the motor until a 
complete preset cycle has been effected. At the end of 
the cycle, the motor switch 36 opens and the motor 1 
is de-energized. Opening of switches 3 and 26 resets the 
relay 4 and contacts 4~1 close to return the circuit to 
standby until a proper setting of the switch unit 9 in 
accordance with the new code is made. 

Thus, a sequential number of operations of the motor 1 
can be code controlled by maintaining a record of the 
movement of the belts 10 and 11. 
Each time the smaller belt 11 completes one complete 

revolution, the larger belt 10 will have moved one pitch 
or one code row less and will align a new code row 12 
with the previous initial code rows 13 of the belt 11. For 
example, assume the larger belt has a circumference of 
10% inches with the code rows 12 spaced Mi inch apart 
such that the larger belt 10 carries a total of 41 rows or 
sets of perforations in the complete circumference. As 
sume the other belt 11 is 10 inches in circumference and 
thus with the code rows separated by 1%: inch as pro 
vided on belt 10, 40 rows of the code perforations exist 
in the complete circumference. Each cyclic revolution of 
the belts 10 and 11 results in a new alignment of code 
rows 12 and 13 providing a total of 1,640 code combi 
nations which are sequentially established before the se 
quence repeats. Each of the 1,640 combinations is com 
pletely predictable and can be prerecorded for transmis 
sion subsequently to the operator of the coded device. 
The present invention thus provided a repetitive code 

generating means including a plurality of code carriers 
with means to vary the movement thereof in a predeter 
mined manner for producing a substantial number of dif 
ferent code combinations before the sequence repeats. 
The code generating means thus greatly minimizes the 
time and cost of servicing as well as assuring the avail 
ability of an operative code input. The system is there 
fore particularly adapted for remote control systems 
wherein the codes are to be released to the operator in 
accordance with a requested manner. 

Although particularly shown with belt devices as the 
code carriers, any other suitable carrier may be em 
ployed having suitable openings or other suitable code 
identi?able characteristics. 

Various modes of carrying out the invention are con 
templated as being within the scope of the following 
claims particularly pointing out and distinctly claiming 
the subject matter which is regarded as the invention. 

1 claim: 
1. In a code generating assembly for controlling a load, 
(a) a pair of endless belts each including a plurality 

of code rows circumferentially spaced with the 
spatial density of the rows on the belts being the 
same and with each code row having a plurality of 
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code areas, one of said belts being longer by the 
distance between adjacent code rows, 

(b) a drive roller having said belts mounted thereon 
in side-by-side relation, 

(c) releasable means coupling said belts to the roller 
for simultaneously and similarly moving said belts 
in response to rotation of the roller, 

((1) a plurality of code area sensing elements mounted 
to resiliently engage the endless belt with each ele 
ment aligned with a code area, and 

(e) a step-by-step drive means coupled to said roller 
for incrementally moving the roller in accordance 
with the spacing between code positions. 

2. The code generating assembly of claim 1 having, 
(a) means adapted to be coupled to the load for actu 

ating said step-by-step drive means once for each 
predetermined operation of the load. 

3. In a code generating assembly for controlling a load, 
(a) a pair of endless belts each containing a plurality 

of circumferentially distributed drive openings and 
a plurality of code rows circumferentially spaced 
with the spatial density of the rows on the belts 
being the same and with each code row having a 
plurality of code areas, one of said belts being 
longer by the distance between code rows, 

(b) a contact and drive roller having said belts mounted 
thereon in side-by-side relation, 
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(c) a guide spaced from said roller and having the 

belts mounted thereon to maintain the belt in ?rm en 
gagement with the drive roller, 

(d) drive means circumferentially distributed about 
said drive roller in alignment and engagement with 
the drive openings in said belts for simultaneously 
and similarly moving said belts, 

(e) a plurality of code area sensing elements mounted 
to resiliently engage the endless belt with each ele 
ment aligned with a code area, 

(f) switch means interconnected with said elements to 
form a control circuit adapted to be connected to 
control said load, 

(g) a step-by-step means coupled to said roller for 
incrementally moving the roller in accordance with 
the spacing between code positions, and 

(h) means coupled to the load to actuate said step-by 
step drive means once for each operation of the load. 
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