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5 
holidays or Sundays. It should be remembered, however, 
that the programs are still placed on the tape chronologi 
cally according to time for transmission. When a program 
selection is made only that type of program will be trans 
mitted while other program types will be passed. 

Relay 34, called the error relay, if energized will pre 
vent a particular program from being transmitted. In 
each frame on tape 10, as shown in FIG. 3, error position 
A9 is punched when an error has been made in punching 
the tape. In this way, a complete new tape will not have 
to be used if a punching error occurs. If no known 
error has been made in punching the tape, position A9 
in FIG. 3 is not punched and there is no ground path 
through lead 36 connected to the reading head 20. Con 
sequently, error relay 34 will not be energized. 
A frame check is also provided in the system to prevent 

operation of the system if the frame is not properly posi 
tioned in the reader head. Position H9 of each frame is 
the frame check position and this is always punched. A 
ground is provided through the contact at position H9 
in the reader head and applied through lead 91 to relay 
92. This closes contacts 90 when the frame is in the 
proper position. 

Switch 30 is the twelve hour switch and it is moved to 
a new contact every twelve hours. The selected contact 
on switch 38 must correspond to the day, and either AM 
or PM as recorded on time frame 12 to complete the 
circuit. Switch 36 has fourteen contacts 33 which corre 
spond to the fourteen half days in each week. When 
switch 30 is in the position corresponding to the time 
programmed on time frame 12, a ground is obtained from 
tape reader 20 through one of the fourteen conductors 
in line 32. Thus, when the conditions just enumerated 
have been fulfilled, a ground path may be traced from 
the tape reader 29 through one lead of cable 32 to the 
engaged contact of switch 30, through lead 35 and con 
tacts 37 of relay 34, and through contacts 39 of relay 
38 and lead 56 to energize the coil of relay 52. 

Relay 52 has contacts which perform several operations. 
Contacts 54 are in a holding circuit for relay 52 and main 
tain a ground through lead 58 and contacts 60 of the 
switch controlled by timer motor 62 and through con 
tacts 171 of relay 108. Contacts 64 of relay 52 apply 
-24 volts through lead 66 to indicator relay 47. How 
ever, relay 47 will remain de-energized until a ground is 
obtained through lead 49 from reader head 20 after indi 
cator frame 4 of tape 0 is under the reader head. Con 
tacts 68 of relay 52 disable the action of relay 70, the 
one-second relay. 

Relay 70 is energized by the binary commutator on the 
second wheel of master clock 74 through lead 72. Relay 
70 will close contacts 72 once each second, and when 
contacts 68 are closed, this will operate through lead 67 
to cause the tape stepping mechanism 22 in the reader to 
step the tape one frame each second until relay 52 becomes 
energized thereby breaking the circuit to the tape stepping 
mechanism. 

Partial subtractor circuit 21 is used to initiate trans 
mission of a program when a particular program time of 
the selected half day equals or is behind master clock 
time. Fifteen conductors in cable 53 extend from con 
tacts in the reading head 20 to the partial subtractor cir 
cuit 21. The selective grounding of these leads indicate 
a particular time as described in connection with FIG, 2, 
and this time is compared with the time on the master 
clock by the subtractor circuit. The subtractor circuit 
may be in accordance with the disclosure of application of 
Charles H. Willyard and John C. Reis, Serial No. 36,504, 
filed June 16, 1960. 

If the time on the time frame is ahead of the clock time, 
but the program corresponds to the type program selected, 
the relay 52 will operate to stop movement of the tape but 
the program will not be transmitted until the clock time 
catches up to the time on the time frame. However, when 
a condition exists where clock time is ahead of tape time, 
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6 
or both clock time and program time are coincident, then 
the partial subtractor 21, will energize relay 84, the A.C. 
control relay. There is now an alternating current path 
through contacts 86 of A.C. control relay 84, through 
contacts 90 of frame check relay 92, through contacts 3 
of time relay 45, through lead 114 and contacts 78 of 
relay 52 and through lead 80 to energize timer motor 62. 
As motor 62 rotates, camshaft 94 rotates and the cams on 
the camshaft open and close various contacts. One com 
plete revolution of camshaft 94 takes approximately five 
seconds and during this period all of the contacts are 
activated and perform various functions. 

Contact 96 maintains alternating current voltage on 
motor 62 during one complete revolution of camshaft 94. 
Contact 98 holds manual start relay 100 closed for one 
complete revolution of camshaft 94, in the event the 
manual start relay 100 is energized. Contacts 102 ener 
gize lamp 174 within an indicator module to indicate 
that a program is being transmitted. Contacts 60, i68 
and 106 apply a ground from contacts 171 of relay 100 
through contacts 172 of relay 100 and through lead 119 
to tape stepping mechanism 22 in tape reader 29. Con 
tacts 60, 108 and 106 on camshaft 94 are sequenced in 
such a manner as to close one at a time, thereby actuating 
tape stepping mechanism 22 which advances the tape 0 
one frame at a time. 
When the first ground is applied through contacts 68 

while the time frame is under the reader 20, indicator 
frame 4 of tape 10 is moved under reader head 20 by 
the tape stepping mechanism 22. Time relay 45 is de 
energized because no ground is applied through lead 
112 since a time frame no longer is under the reader 
head and position B0 shown in FIG. 3 will not be punched 
on the indicator frame. The A.C. voltage which was ap 
plied through lead 114 from contacts i13 of relay 45 
to timer motor 62 is removed. However, alternating 
current potential is still applied to timer motor 62 through 
contact 96 of camshaft 94 for a full five second dura 
tion which corresponds to one full rotation of the cam 
shaft 94. 

After the tape is stepped, one bank of indicator frame 
14. is sensed by reading head 20 and a ground is applied 
through lead 49 to energize relay 47. Although only 
one relay 47 is shown, if the indicator includes more 
than one bank (up to 11) there will be a relay correspond 
ing to 47 for each bank. The punching of the indicator 
frame 14 on the tape is used to select a bank and a 
particular point in a module of the indicator. The posi 
tions C0 to GO and B9 to G9 on tape 0 in FIG. 3 
which select the banks of the indicator by energizing 
the indicator relay 47 are not used for the time or tone 
frames of the program. Sixty-four positions in the 
tape, which form the second to ninth rows, are used to 
select a particular module. As these positions are also 
used in the time and tone frames, the connections from 
the contacts in reader head 28 for these positions pro 
vided by cable 49, are switched by contacts 116 of relay 
47 to the sixty-four current amplifiers in unit 45. in the 
event that more than one bank is provided, the relay 
for each bank will connect the contacts in reader head 
2i) to current amplifiers for that bank. Two of these 
positions are punched for each program and the two 
amplifiers energized thereby will conduct and apply con 
trol Voltages through leads 123 to specific indicator 
modules which are associated with the function being 
performed. In turn, specific indicator lamps within the 
modules will be turned on or off to indicate which con 
trol functions are in operation or which control func 
tions have been selected. 

FIG, 5 shows the indicator modules for one bank of 
the indicator, and shows the connections from the cur 
rent amplifiers to the controlled elements in the modules. 
The connections form a matrix with the intersection 
identifying a particular light in a module. The lines 
extending down from the top vertically through the mod 
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ules are from current amplifiers No. 1 through 48 in 
clusive. These connections provide a ground in the 
modules through which they extend, and the current 
amplifiers provide a path to ground which can handle 
substantial current. The horizontal lines coming in from 
the left of the figure are from current amplifiers Nos. 
17 to 64 inclusive. When grounds are provided by both 
the vertical line and the horizontal line at a junction, 
this point is selected to turn on or off an indicator light. 
It will be noted that lines from amplifiers 17 through 48 
inclusive are provided both in the vertical and horizon 
tal directions through matrix, but horizontal and vertical 
lines from the same current amplifier do not extend 
to any one module. Accordingly by selective energiza 
tion of two of the sixty-four amplifiers the various points 
in the matrix are selected. The matrix may operate in 
various different manners to turn on or off lights as 
particular conductors are grounded. 

Meanwhile, timer motor 62 is still causing camshaft 
94 to rotate and tape stepping mechanism 22 is activated 
by contacts i68 to bring the third program frame or 
tone frame 6 under reading head 20. Position H0 in 
FiG. 3 is used to actuate tone relay 24 through lead 
g26 and normally closed contacts 86 of relay 80. The 
tone frame is has information coded thereon for select 
ing six program tones. There are four address tones 
and two function tones for a particular program. Two 
tones are applied as a pulse so that six tones are trans 
mitted as three pulses. Relay 124 has thirty-six con 
tacts which make connections from contacts in the tape 
reader associated with positions shown by the blocks 
252, 254 and 256 of FIG. 2. Six grounds are applied 
from the tape reader for each program to operate six 
selector tone gtes. For simplicity this operation is rep 
resented by contact 30 of relay 24, lead i32, and tone 
gates :34, 36 and 33 corresponding respectively to 
pulses 1, 2 and 3. The tone oscillators which supply 
the various tones are shown in block 139 which is 
connected to the various tone gates 134, 136 and 138. 
Only the specific tone gates will be actuated that have 
been programmed on tone frame i6 of tape i0 as shown 
in FIG. 3. 
Timer motor 62, it will be remembered, is still rotat 

ing and the three pulses of two tones in each pulse 
are applied through contacts :49, 142 and 44 to line 
amplifier A41. Each pulse from the tone gates has a 
duration of one second and contacts i46, 42 and 144 
on camshaft 94 are sequenced so that the four address 
tones in pulses 1 and 2 represented by blocks 134 and 
E36 precede the function tones in pulse 3 represented by 
block A33. The pulses are passed from line amplifier 
14 to output i93. Output 90 may be connected to a 
radio transmitter or other apparatus which couples the 
central controller apparatus to remote intersection traf 
fic signal controllers. · 

Also connected to line amplifier 141 from lead 143 
is apparatus for applying synchronizing signals. The 
operation of the sync signals is explained in the applica 
tion of Charles H. Willyard, Martin Cooper and Clar 
ence W. Turk, Serial No. 39,675, filed June 29, 1960. 
The signals from tone gates i34, 136 and 138 and the 
synchronizing signais are passed simultaneously to out 
put 98. 
Timer motor G2 completes its last function through 

contact 86 again causing the tape stepping mechanism 22 
to step the tape and thus remove tone frame 16 from 
under reading head 29. A time frame should be the next 
frame on tape 13 but if it is not a time frame, possibly 
a blank frame, or is a time frame of a program of a 
different type, relay 52 wili become deenergized through 
type responder relay 38. Relay 38 cannot be energized 
unless relay 45 is energized as the circuit for relay 38 
extends through contacts 43 and selector 42. The one 
second relay 73 will then cause the tape stepping mecha 
nism 22 to step the tape id through contacts 68 of 
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8 
relay 52, and lead 67. One irame of tape AG is stepped 
each Second until a time frame of the proper program 
type and having a program time ahead or equal to the 
tine on master clock 74 comes under reader head 28. 
When the half day indicated on the tape and the program 
type is the one to be used, relay 32 is again energized 
and the tape stepping action of one-second relay 70 is 
disabled through the opening of contacts 68 of relays 52 
which connect through lead 76 to contacts 7 of relay 
76. When program time on the time frame is ahead of, 
of coincident with master clock time, relay 84 is energized 
to Start timer 62 and a program will be transmitted as 
explained previously. 
The central controller also provides a feature for pre 

venting complete disabling if the normal power supply 
of 115 volts is interrupted or if the voltage drops to 
100 volts or less. It is imperative that a voltage be main 
tained which is adequate to insure proper operation of 
master clock 74. The aiternating current power line 
which is connected to the master clock motor is monitored 
by a microammeter having a pair of contacts set at a 
position equivalent to approximately 100 volts A.C. If the 
line Voltage to the master clock 74 decreases to approx 
inately 100 volts, the contacts in the microammeter will 
close. Emergency power circuit 75 is used for maintaining 
limited control over the central control apparatus through 
several battery cells in power supply 75. The direct 
current voltage of the battery cells is changed to 60 cycle 
alternating current voltage which is applied through lead 
73 to master clock 74 thereby keeping clock 74 in opera 
tive condition. 
Under normal operating conditions, contacts 79 of 

twelve-hour relay 77 receive a ground from the hour 
Commutator of master clock 74 to energize motor 31 and 
step switch 30 to the next position. However, energizing 
Voltage for relay 77 is interlocked through the emergency 
power supply 75 and whenever the input voltage drops 
to 100 volts or less, relay 77 will be deenergized. Relay 
77 will then not pass the ground obtained from clock 
74 through contact 79 to motor 31. Relay 77 remains 
deenergized even after the normal power supply is restored 
as contacts 78 thereof are open, thereby insuring that 
motor 3i does not move switch 30 to a new position until 
all of the programs on the tape are transmitted which 
were scheduled for transmission during time when relay 
77 was deemergized. A special program called the 12 
hour program is programmed on tape 18 and transmitted 
at noon and midnight of each day to reset relay 77 if it is 
deenergized. The resetting is accomplished through a 
ground from a contact on time frame 12 through lead 
8i and contacts 79 (now closed in the upper position) 
to motor 3 to thereby cause switch 30 to move to its 
next position. A ground will then be obtained from tone 
frame 6 of the special 12-hour program and the ground 
will be applied through lead 33 to energize relay 77. 
This will close contacts 73 so the relay will remain 
energized. Thus, all of the programs which follow the 
Special i2-hour program will be in agreement with the 
contact positon of switch 36} and the programs will be 
transmitted in proper sequence. 
The operation of the indicator modules will now be 

explained in conjunction with module 50 which is repre 
entative of all modules. Each indicator nodule ac 
complishes three operations, the first of which is to visually 
indicate the program being transmitted. When a program 
change is initiated a light within a chosen module is 
turned on or off through the matrix illustrated on FIG, 
5 to indicate the particular function changes of the pro 
gram being transmitted. 
A second operation of the indicator module allows 

program selection and transmission to be achieved man 
ually, without advancing tape {} through tape reader 26. 
Selector Switch 39 in module 56 is set to one of the 
program selection positions available for this module. 
When the start button 62 is manually closed, relay 64 
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9 
is energized through contact 66 on cam shaft 94 which 
is closed no program is being transmitted. Contacts 
169 of relay 164 complete a holding circuit therefor. 
When relay 164 is energized, manual start relay 100 
is energized through closed contacts 163 of relay 164. 
Contact 168 of relay i6{} applies alternating current volt 
age to time motor 52 through lead 95 thereby causing rota 
tion of camshaft 94. Contact 98 on camshaft 94 applies a 
ground through contact 70 of relay 80 thereby keeping 
relay 90 energized. Contact 72 of relay a8 opens 
lead 119 to tape stepping mechanisin 22 thereby prevent 
ing the tape from being stepped by the camshaft 94 
through lead 173. 

Relay 164 in indicator module 56 applies six grounds to 
six selector tone gates through representative contacts i65 
and 167. The tone gating is similar to the operation 
described for normal program transmission. The selector 
tones are passed to line amplifier 14 after having been 
pulsed by the contacts 146, 42 and 44 of the camshaft 
94 in a manner sinilar to conventional program trans 
mission. 

Contacts i02 of camshaft 94 complete an A.C. path of 
6.3 volts to wait lamp 74 in module 56. The indicator 
lamps in block 8 are similar to lamp 174 and are as 
sociated with modules which are related to a particular 
function. Lead F83 connects lamps 8 to camshaft 
contact f92. Lamp 74 remains lighted as iong as timer 
camshaft 94 is rotating thereby indicating that a program 
is being transmitted. When lamp 74 is lighted, the 
operator will be warned not to attempt to transmit another 
program until the program being transmitted has been 
completed. 

After camshaft 94 has completed its cycle of one ro 
tation, contact 165 opens the ground path to the coil of 
relay 64 deenergizing the same. Contact 98 on cam 
shaft 94 is also opened and relay 138 is deenergized 
through opening of contacts 176 connected to the coil of 
relay 83. Timer motor 62 is deenergized as contact 63 
of deenergized relay 498 opens. Wait lamp 74 is also 
extinguished by the opening of contacts 162 on camshaft 94 
when time motor 62 is deenergized. Thus, manual opera 
tion of indicator module 53 through selection of a pro 
gram type and energization of relay i64 allows individual 
programs to be transmitted without stepping the pro 
gran type 10 and in this manner, the program sequence 
is not disrupted. 
The third function which may be accomplished through 

the indicator modules is the blocking of transmisison of 
a program on the tape and this is accomplished through 
block relay i86. When blocking switch A32 is closed man 
ually a ground is provided to energize relay S9. Relay 
380 remains energized through contact 84 and contact 
166 of camshaft 94 if motor 62 is energized. Contact 
186 of relay a3) is in series with the coil of tone relay 24 
and when relay 86) is energized, contact 86 is opened 
thereby preventing energizing of tone relay 24 through a 
ground from the reading head 20. Consequently, as tone 
frame 6 appears under the reading head 26, no tones will 
be passed since relay 24 is deenergized and contacts 130 
remain open. Thus a ground will not be applied through 
tone relay 24 to the tone gates. However, the remainder 
of the circuit in the central controller continues to operate 
as though a complete program had just been transmitted 
with camshaft 94 advancing the tape as in normal pro 
gram transmisison and another program will be trans 
mitted in accordance with the previous description of 
operation. 
Thus, the invention provides for a traffic signal central 

controller which transmits simultaneously synchroniza 
tion and function change signals. The function change 
signals to be transmitted are selected from a program tape 
which has three frames for each program, each 
frame actuating specific circuitry within the controler 
preparatory to transmisison of function change signals 
which are selected by coded information on the third frame 
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of the program tape. The frames are sensed by a single 
reader head and connections therefrom are applied to dif 
ferent circuits for the three different frames. The central 
controller also includes an indicator having modules which 
provide for visual indication of the various programs be 
ing transmitted. Manual transmission of a particular pro 
gram, and blocking of a program scheduled for transmis 
sion can be accomplished through the indicator without 
complete disruption of normal controller operation. The 
central controller is reliable, relatively simple, and addi 
tional intersection traffic signal controllers may be added 
to the traffic signal system with a minimum amount of ad 
ditional equipment at the central control point. 

I clain: 
1. A central controller for a traffic signal system, in 

cluding in combination, tape reader means for operation 
with a continuous tape having a plurality of particular 
programs coded thereon, each having a time frame, an 
indicator frame, and a control frame, and each of said 
frames including at least one position peculiar thereto and 
not used in the other frames, said reader means including 
sensing means for responding to the coded program infor 
mation on each frame of the tape, time comparing means, 
indicator means, and signal transmission means, and con 
trol means causing operation of said tape reader means 
to sense a time frame of the tape, said sensing means ap 
plying information derived from said time frame to said 
control means and said time comparing means, said con 
trol means responding to the sensing of a position peculiar 
to the time frame to cause operation of said time compar 
ing means, said time comparing means responding when 
the time indicated on the time frame corresponds to or is 
ahead of actual time to operate said control means to 
cause said reader to sense in turn the indicator and control 
frames for the same program, said control means respond 
ing to the sensing of a position peculiar to the indicator 
frame to apply signals from said sensing means produced 
by the indicator frame to said indicator means for con 
trolling the same, said control means responding to the 
sensing of a position peculiar to the control frame to 
apply signals from said sensing means derived from the 
control frame to said signal transmission means for trans 
mitting signals to provide the traffic signal changes pro 
grammed on said tape. 

2. In a signal system, a central controller for operation 
by a continuous tape having a plurality of programs coded 
thereon, and with each of the programs having a time 
frame, an indicator frame, and a tone frame, said con 
troller including tape reader means for positioning and 
sensing the tape, control means coupled to said reader 
means and responsive to signals therefrom, clock means, 
relay means coupled to said control means, indicator 
means for designating the program coded on the tape, 
oscillator means for generating a plurality of low fre 
quency tone signals, output means, gate means coupling 
said oscillator means to said output means, said reader 
means applying signals derived from the time frame to said 
control means to cause operation of said reiay means when 
the time frame is sensed by said reader means, said relay 
means applying signals from said reader means to said 
clock means to compare the time representation on said 
time frame with the time representation of said clock 
means, said clock means operating when the time repre 
sentations have a predetermined relation to acuate said 
control means, said control means causing said tape reader 
means to step the tape to the indicator frame thereof, said 
reader means applying signals derived from the indicator 
frame of the tape to said indicating means to provide an 
indication of the program on the tape, and said control 
means then causing said reader means to step the tape 
to the tone frame thereof, said reader means applying 
signals derived from the tone frame of the tape to said 
gate means for applying combinations of particular tones 
from said oscillator means to said output means to form 
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a composite output signal having an address portion and 
a control function portion. 

3. A trafic signal control system including a central 
controller for controlling a plurality of traffic signal con 
trol units located at intersections remote from said central 
controller, said system including in combination Sensing 
means responsive to continuous program media inawing 
coded program representations thereon, each of said pro 
gram representations having a plurality of frames, timer 
means coupled to said sensing means, output means, func 
tion signal means, synchronizing signal means, first circuit 
means including said timer means for Selectively cotipling 
said function signal means to said output means, second 
circuit means coupling said synchronizing signal means to 
said output means, said sensing means decoding the frames 
representing a particular program on the program media 
in sequential order and controlling said timer means to 
selectively apply particular function signals from said 
function signal means through said first circuit means to 
said output means according to the particular program on 
the program media, said synchronizing signal means con 
tinuously applying synchronizing signals through said Sec 
ond circuit means to said output means simultaneously 
with said function signals applied thereto for transmission 
to said plurality of traffic signal controllers. 

4. Central control apparatus for a traffic signal systein, 
said apparatus including tape reader means for opera 
tion by a continuous coded program tape including a time 
frame, subtractor circuit means including a clock, signal 
means, output means, said tape reader means sensing the 
time frame of said tape and applying time signals from 
said tape to said subtractor circuit for comparison there 
in with the time on said clock, relay means coupled to 
said subtractor circuit means and operated thereby when 
the clock time is ahead of or coincident to the time in 
dicated on said tape, timer means coupled to said relay 
means and actuated thereby, said timer means coupling 
said signal means to said output means and selectively ap 
plying signals from said signal means to said output means. 

5. A central controller for a trafic signal system, said 
controller including tape sensing means for receiving a 
continuous tape coded with a plurality of particular pro 
grams each having a time frame, an indicator frame and 
a tone frame, time control means, indicator means, and 
signal transmission means, said sensing means reading 
each of said frames in sequential order, said sensing means 
applying the derived information from said time frame to 
said time control means to determine that a particular 
program will be transmitted at the proper time, said sens 
ing means applying the derived information from said 
indicator frame to said indicator means to actuate the 
same, and said sensing means applying information from 
said tone frame to said signal transmission means to con 
trol the transmision of signals in accordance with the de 
sired traffic signal changes. 

6. A central controller responsive to a continuous tape 
coded with a plurality of particular programs each having 
a time frame, an indicator frame and a tone frame, said 
controller including tape sensing means for receiving the 
tape, time comparison and control means, indicator neans, 
and signal transmission means, said sensing means read 
ing said frames of each of said programs in sequential 
order, said sensing means first applying the derived in 
formation from said time frame to said time comparison 
and control means for determining that each of said pro 
grams will be transmitted at the proper tine, said sensing 
means secondly applying the derived information fron 
said indicator frame to said indicator means for actuating 
the same, said sensing means thirdly applying the derived 
information from said tone frame to said signal transmis 
sion means for transmitting signals in accordance with 
the program coded on the tape. 

7. A controiler responsive to a continuous tape coded 
with a plurality of particular programs each having a 
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time frame, an indicator frame and a tone frame, said 
controller including tape sensing means for receiving the 
tape and deriving information therefrom, time compari 
son and control means, indicator means, and signal trans 
mission means, said sensing means reading said frames 
of each of said programs in sequential order, said sensing 
inneans first applying signals derived from said time frame 
to said time control means for determining that a particu 
lar program will be transmitted at the proper time, said 
sensing means secondly applying signals derived from said 
indicator frame to said indicator means for actuating the 
3anie, said sensing means thirdly applying signals derived 
from said tone frame to said signal transmission means 
for transmitting signals in accordance with the program 
coded on the tape, said indicator means including control 
neans coupied to said signal transmission means and for 
operating the same to transmit signals to provide desired 
program S. 

8. A controier responsive to a continuous tape coded 
with a plurality of programs each having a time frane, 
an indicator frame and a tone frame, said controlier in 
cluding tape sensing means for and reading the tape, time 
control means, indicator means, and signal transmission 
means, said sensing means reading each of said program 
frames in sequential order, said sensing means and ap 
plying information derived from said time frame to said 
tine control means for determining that a particular pro 
gram will be transmitted at the proper time, said sensing 
neans applying information derived from said indicator 
frame to said indicator means for actuating the same, said 
sensing means applying information derived from said 
tone frame to said signal transmission means for trans 
nitting tone signals in accordance with the program 
Coded on the tape, said signal transmission means includ 
ing gate means for selecting the particular tone signals 
to be transmitted, said indicator means including means 
coupled to said gate means of said signal transmission 
means for operating the same to select the particular tone 
signals to be transmitted to provide desired programs. 

9. In a signal system, a central controller for operation 
by a continuous tape having a plurality of programs 
coded thereon, and with each of the programs having a 
time frame, an indicator frame, and a tone frame, each 
of the frames having a position for indicating an error 
in the coded information contained therein, said controller 
including tape reader means for positioning and sensing 
the tape, control means coupled to said reader means and 
responsive to signals therefrom, clock means, relay means 
coupled to said control means, indicator means for desig 
nating the program coded on the tape, oscillator means 
for generating a piurality of low frequency tone signals, 
output means, gate means coupling said osciliator means 
to said output means, said reader means providing signals 
derived from the time frame to said control means, said 
control means including means responsive to a signal de 
rived from the error position on the frame to cause the 
tape to be stepped to the next program, said control means 
causing operation of said relay means in the absence of 
an error signal when the time frame is sensed by said 
reader means, said reiay means applying signals from said 
reader means to said clock means to compare the time 
representation on the time frame with the time representa 
tion of said clock means, said clock means operating 
when the time representations have a predetermined rela 
tion to actuate said control means, said control means 
causing said tape reader means to step the tape to the 
indicator frame, said reader means applying signals de 
rived from the indicator frame of the tape to said indi 
cating means to provide an indication of the program on 
the tape, and said control means then causing said reader 
means to step the tape to the tone frame, said reader 
means applying signals derived from the tone frame of the 
tape to said gate means for applying combinations of par 
ticular tones from said oscillator means to said output 
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means to form a composite output signal having an ad 
dress portion and a control portion. 

10. In a signal system, a central controller for opera 
tion by a continuous tape having a plurality of programs 
coded thereon, and with each of the programs having a 
time frame, an indicator frame, and a tone frame, each of 
the frames having a reference position, said controller 
including tape reader means for positioning and sensing 
the tape, control means coupled to said reader means and 
responsive to signals therefrom, clock means, relay means 
coupled to said control means, indicator means for desig 
nating the program coded on the tape, oscillator means 
for generating a plurality of low frequency tone signals, 
output means, gate means coupling said oscillator means 
to said output means, said reader means providing signals 
derived from the time frame to said control means, said 
control means including means responsive to a signal 
from said reader means when the reference position on 
the frame is properly positioned in said reader means to 
cause operation of said relay means, said relay means 
applying signals from said reader means in response to 
the time frame to said clock means to compare the time 
representation on the time frame with the time representa 
tion of said clock means, said clock means operating 
when the time representations have a predetermined rela 
tion to actuate said control means, said control means 
causing said tape reader means to step the tape to the 
indicator frame, said reader means applying signals de 
rived from the indicator frame of the tape to said indicat 
ing means to provide an indication of the program on the 
tape, and said control means then causing said reader 
means to step the tape to the tone frame, said reader 
means applying signals derived from the tone frame of 
the tape to said gate means for applying combinations of 
particular tones from said oscillator means to said out 
put means to form a composite output signal having an 
address portion and a control portion. 

11. A control system including a central controller for 
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controlling a plurality of remote units, said controller 
including sensing means for receiving program storage 
means coded with a plurality of particular programs each 
having a time frame, an indicator frame and a tone frame, 
time control means, indicator means, and signal trans 
mission means, said sensing means reading each of said 
frames in sequential order, said sensing means applying 
the derived information from said time frame to said time 
control means to determine that a particular program will 
be transmitted at the proper time, said sensing means ap 
plying the derived information from said indicator frame 
to said indicator means to actuate the same, and said 
sensing means applying information from said tone frame 
to said signal transmission means to control the transmis 
sion of signals to said remote units in accordance with 
programs coded on the storage means. 
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