












































































































































































































































































































































































CROSSTELL 

16. Message Control Section 

a. General 

The message control section functions in 
mode II type 2. operation, but not in mode 
II type 1 operation: 

1) In mode I single message operation, it 
initiates and terminates single Messages. 

2.) In mode I Continuous message operation, 
it initiates and maintains a flow 
of messages. 

3) In mode II type 2. operation, it stores a 
second synchronized PER 63 pulse occur­
ring in the course of a message, us.ing 
the pulse to initiate another message. 

4) In all types of operation in which it is 
involved, it produces the pulses which, 
after processing in the sync and data 
gating circuit, gate the sync bits of the 
output message. 

To perform these functions, the message 
control section emplOys various cores in 
a sequence of shifting operations which 
provide initial - sync pulses to the message 
data register and to the sync and data gating 
circuit. The shifting operations are 
performed by core shift pulses provided at 
a 1, 300-pps rate by the pulse generator 
section through CSD 1. Details of operation 
depend on whether the LRI TPG is being 
used in mode I single message, mode I 
continuous message, or mode II type 2. 
operation. 

b. Mode I Single Message Operation 

Mode I single message operation is initiated 
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by placing the TEST switch in the MODE I 
position, SINGLE MESSAGE-CONTINUOUS 
MESSAGE switch in the SINGLE MESSAGE 
position, and by depressing the START 
pushbutton SZ. In the SINGLE MESSAGE 
position, Sl applies l90V to core prime(CP)l. 
Depressing SZ establishes a continuity within 
CP 1 which permits a capacitor to discharge 
and prime CS 1. All other cores are in the 
zero state at this time. The core-shift 
pulses now produce the shifting operations 
discussed below. 

The operation may be divided into three 
phases: a message-initiating phase, an 
inhibiting phase, which stores the demand 
for a new message until the old one is con­
cluded, and a message-terminating phase. 

The message-initiating phase consists of 
the first three shift pulses. Shift-pulse 1 
transfers the ~ from CS 1 to CS Z: Shift 
pulse Z transfers the 1 from CS Z to CS 3 
and causes inhibition of CS 6 and self­
inhibition of CS Z. Inhibition of CS 6 has 
no significa'[\ce at this time. CS Z is self­
inhibiting because the priming pulse from 
CP 1 is considerably broader than the. core -
shift pulses. Thus, if shift pulse 1 drives 
the· 1 from CS 1 while it is being primed, 
it is possible that the core would be reprimed 
by the same priming pulse. Shift pulse 
Z would then drive another 1 into CS Z. 
The second 1 would demand a second message 
immediately after the first was initiated, 
causing improper operation of the LRI TGP. 
Self-inhibition of CS Z blocks the second 1, 
if it is formed, thereby preventing the 
premature initiation of successive messages. 
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Shift pulse 3 drives the 1 out ·Of CS 3 with . 
the following results: · 

1) The 1 acti v:ate s a core prime in the 
rtlessage data register initiating the 
message-producing action of that circuit. 

2) The 1 feeds an initial-sync pulse through 
OR 1 to the sync and data gating circuit. 

3) The 1 loads CS 6, inaugurating the second 
phase of the shifting action described 
below. 

Beginning with shift pulse 4, until the process 
is interrupted, CS 6 reads a 1 back into itself 
with every shift pulse and also primes CS 5. 
Shift pulse 5 transfers the 1 from CS 5 as an 
inhibit pulse to CS 3. Subsequent shift pulses 
continue the inhibitory action of CS 5. In this 
way, CS 3 is made to block a second message­
initiating pulse which might enter the circuit 
during the course of a message. This consid­
eration is not significant in the case of mode 
I single message operation, since even the 
longest message lasts only about l /20 of a 
second and it is.; unlikely that the START 
pushbutton will be pressed again in this interval. 
However, in mode II type 2 operation, the circuit 
operates to store a second PER 63 pulse, should 
such a pulse occur during the course of a message 
until the completion of a message. 

The third phase of the shifting process concludes 
the message. For purposes of discussion, assume 
that the LRI message is the maximum length: 63 
bits. Coincidentally with shift pulse 64, a 
terminal sync pulse is supplied by the message 
length register priming CS 1 and CS 7. Shift pulse 
66 drives the 1 from CS 2, causing inhibition of 
CS 6 and breaking the cycling process in this core. 
The 1 is not transferred to CS 3, however, because 
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of the inhibiting pulse applied to CS 3 by CS 5. 
At shift p~lse 67, the final 1 is driven out of 
CS 5. To summarize the effects of the last 
three shift pulses: CS 1 is cleared at shift 
pulse 66; CS 6 is also cleared and inhibited at 
the same time, preve\lting self-loading of this 
core. Shift pulse 67 clears CS 5 which is not 
reloaded because of the priO'r inhibition of CS 
6. Inhibition of CS 3 by CS 5 prevents reloading 
of CS 6. All cores are therefore in the 0 state 
at the end of shift pulse 67, ready for the 
initiation of a new message. 

As mentioned above, the terminal-sync pulse 
also primes CS 7, and shift pulses 65, 66, 
and 67 drive the 1 through CS 7, CS 8, and CS 
9 into OR 1. This delayed terminal- sync pulse 
becomes the terminal sync bit in the LRI TPG 
output, indicating the end of the message. 
Since the initial- sync pulse enters OR 1 at 
shift pulse 3 and the terminal-sync pulse enters 
OR 1 at shift pulse 67, the 63-bit data portion 
of the message is framed by these two pulses. 

c. Mode I Continuous Message Operation 

Mode I continuous-message operation is initiated 
by placing Sl in the CONTINUOUS MESSAGE 
position and employing the other controls as in 
single-message operation. After the START 
pushbutton has been depressed, the message is 
continuously repeated until the STOP pushbutton 
has been depressed. Circuit operation is 
similar to that of single-message operation. The 
differences are described below. 

In the CONTINUOUS MESSAGE position, SI applies 
a steady / lOV priming voltage (made available 
by relay 92CE (Kl) in the mode switching section) 
through STOP switch S3 to CS 4. At the same 
time, the -/-90V is disconnected from CS 1 so that 
depressing the START pushbutton during continuous 
operation has no effect. Each shift pulse causes 
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a 1 to be transferred as an inhibit pulse from 
CS 4 to CS 5, which is thereby prevented from 
inhibiting CS 3. 

Therefore, the terminal-sync pulse, at the 
conclusion of the message, rides through CS 3 
into the message data register, where, serving 
as an initial-sync pulse, it causes the message 
to be repeated immediately. 

Depressing the STOP pushbutton removes the 
lOV prime from CS 4. CS 5 is therefore no 
longer inhibited and its inhibiting effect on CS 
3 is resumed. The message in process is 
completed in the normal fashion and the terminal­
sync pulse indicating its conclusion re stores 
all cores to the 0 state. At the same time, J90V 
is applied through SI and the normally open contacts 
of S3 to CP 1, thereby charging the capacitor in 
CP l. But for this feature, it would be impossible 
to resume continuous-message operation without 
first placing Sl in its SINGLE MESSAGE position; 
the capacitor in CP l would not be charged, and 
depressing the START pushbutton would have no 
effect. 

d. Mode II Type 2 Operation 

When the TEST switch is placed in the Mode II 
position, PER 63 pulses, synchronized with TPG 
time pulses by the PER 63 synchronizing circuit, 
are fed to CP 2, priming CS l. These· pulses, 
which serve as message-initiating pulses, are 
processed as in mode I single-message operation, 
and the terminal-sync pulse at the conclusion of 
the message restores all cores to 0 in preparation 
for the arrival of the next PER 63 pulse. · 

However, PER 63 pulses are random and may 
therefore, arrive during the course of a message. 
If not inhibited, such a pulse would initiate a new 
message while the preceding message was in 
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progress, resulting in improper operation of 
the LRI TPG. The inhibiting phase of the core -
shift operation, prevents this occurrence. In 
this phase, CS 5, driven by the cyclic action of 
CS 6, inhibits CS 3. 

Assume that a second PER 63 pulse arrives 
during this phase; this pulse is bloc:ked at CS 3. 
Two shift pulses later, CS 3 is unblocked, and, 
when the terminal-sync pulse arrives, it rides 
through CS 3, initiating the message asked for 
by the second PER 63 pulse. This feature 
permits more flexible programming than would 
otherwise be possible since a PER 63 pulse 
arriving any time during the course of the 
message forming action. However, the circuit 
also imposes certain programming limitations 
which should be recognized in devising problems 
for the LRI TPG. For example, if two PER 
63 pulses arrive during the course of a message, 
the second will ride through CS 3, since this 
core has been unblocked by the first pulse, 
causing improper operation. 

17. Message Data Register 

The message data register generates the data portion 
of the output message in mode I·and mode II type 2 
operation; it is not involved in mode II type l operatiOfL 
Physically, there are two registers, each containing 
36 cores and associated model B diode capacitor gates 
(BDCG) or a total of 72. However, the last· seven 
DCG' s in message data register l and the last two 
DCG' s in message data register 2 are permanently 
deconditioned by the application of a biasing voltage 
tapped from t90V. These DCG' s are therefore ignored, 
and, for purposes of discussion, the two message data 
i-egisters are regarded as one and their logic blocks 
are numbered consecutively. Under the control of 
a particul,a.r BIT SELECTION switch ( LRI panel, TPG 
module, simplex ma~ntenance console), each DCG is 
capable of passing one data bit. The maximum 
number of data bits in a message is therefore 63. 
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Operation of the message data register is 
as follows: The initial- sync pulse from 
the message control section primes a 1 
through CP 1 into CS 1. This occurs at 
shift pulse 3 (a.fte r initiation of the mes sage 
by the START pushbutton or a synchronized 
PER 63 pulse). The 1 is driven through th~ 
message data register by shift pulses 
supplied by the pulse generator, and the 
shift pulse numbering e_mployed in the mes­
sag~ control section continues to apply. 
Shift pulse 4 transfers the 1 from CS 1 to 

. CS 2; shift pulse 5 transfers the 1 to CS 3, 
etc. Shift pulse 31 transfers the 1 from CS 28 
to CS 29 and also primes a 1 into the fir st 
.core, designated CS 32, of the message length 
register where eventually, it will generate a 
terminal-sync pulse. Shift pulse 32 transfers 
the 1 from CS 29 of the message data register 
into CS 30. Subsequent shift pulses drive the 
1 through the remainder of the register. 

As the 1 passes from core to core in the 
register it strobes the DCG at the output of 
each core. The condition of each DCG is con­
trolled by a BIT SELECTION switch. When 
this switch is in the off position, the DCG is 
deconditioned by the /.90V supply. When it is 
in the on positiou, the bias on the DCG is re -
duced to /.lOV, passing the l from the assoc­
iated core to the data and sync gating circuit. 
Assume, for example, that BIT SELECTION 
switches 1 and 2 are off and switch 3 is on. 
Shift pulses 4 and 5 drive the l through CS 1 
and CS 2, but DCG l and DCG 2 are closed 
and there is no output from them. At shift 
pulse 6, however, the l, transferred from 
CS 3 into CS 4, passes DCG 3 to form the 
fir st selected data pulse, three shift pulses 
after the initial- sync pulse. Other BIT SEL­
ECTION switches may be used similarly to 
set up any configuration of data pulses. 

18. Message Length Register 

a. Operation 

It was observed that shift pulse 31 primes 
a l from CS 28 of the message data bit 
register into the first core, designated 
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CS 32, of the message bnE'th r~;€·L:t2r. 

The purpose of the mes?ab-.: lc"~r:;~i; ··~f:iSt;)r. 

is to develop a terminal- sync pulse at the 
end of the message. It consists essentially 
of 36 cores and their associated DCG's. 
The last three DCG' s are permanently 
deconditioned. At any given time, one of 
the other 33 DCG's is conditioned. The 
conditioned DCG passes the terminal-sync 
pulse which terminates the message. 

NOTE 

The message length register em­
ploys cDCG' s which are conditione.d 
by a ground connection and decon~ 
ditioned by a positive voltage tap­
ped from J90V. The cDCG's pro­
vide a higher amplitude output than 
the BDCG's used in the message 
data register. (The BCP which 
receives the terminal sync pulse 
requires an input of a higher level 
than the A LA which receives the 
message data pulses. ) 

The length of message is variable from 32 to 
64 bits (sync bit pus 31 to 63 data bits). The 
length is established by the MESSAGE LENGTH 
switches (unit 92) which, together, apply a 
conditioning voltage to one DCG. The MESSAGE 
LENGTH-tens switch designates the tens digit 
number of this DCG. Since these DCG's are 
numbered from 32 to 64, the tens switch places 
the selected DCG in one of four groups: 32-39, 
40-49, 50-59, 60-64 (all numbers inclusive). 
The units switch then selects a DCG within one 
of these groups. 

Thus, together, these switches condition 
one DCG out of the total available and 
apply a cutoff bias to all others. 

Assume that the length of the desired 
output message is 52 bits. The tens 
switch is set to 5 and the units switch to 
2; the number 52 appears on the MESSAGE 
LENGTH dial. With this setting, wafer B 
of the tens switch applies ground th rough 
contact 5 to the arm of wafer D of the units 
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switch. Thi.:; makes se\<!·:tion of a DCG in 
the 50-59 group possibl~. Contact 3 of 
wafer D applies the ground connection to 
DCG 52. The gate is therefore conditioned; 
when the 1 shifting through the message 
length register is transferred out of CS 52, 
it will be gated through DCG 52 to form the 
terminal-sync pulse. 

The J90V deconditioning bias is applied to 
all DCG's, other than DCG 52, in the following 
manner. The J90V is permanently applied to 
the arms of wafers A, C, E, and G of the 
units switch and, through the contacts of these 
wafers, to all but one DCG in each of the four 
groups: 32-39, 40-49, 50-59, and 60-64. Thus, 
with a switch setting of 52, the wafers of the 
units switch apply J90V to all DCG' s except 32, 
42, 52, and 62. By its setting, the tens switch 
applies J90V to the arms of wafers B, F, and H. 
These wafers, in turn, transfer the J90V to 
DCG's 32, 42, and 62, respectively. Thus, all 
DCG' s except DCG 52 have J90V applied to 
them. 

NOTE: 

To avoid confusion, observe that the 
contact number of the units wafers is 
higher by one than the unit digit num -
ber of the DCG they control. · The 
reason for this is that there are no 
zero-numbered contacts, but there 
are DCG's with zero-numbered unit 
digits (40, 50, 60). 

b. Timing Relationship with Other Sections 

The terminal-sync pulse occurs at the 
proper time because of the timing· re -
lationships, summarized below, between 
the message control section, the message 
data register, and the message length 
register. For this summary, assume 
that the MESSAGE LENGTH switch is set 
at 52, which means that a maximum of 
51 data bits may follow the initial-sync 
bit. Assume further that BIT SELECTION 
switches 3 and 49 are operated. Other 
BIT SELECTION switches may be operated 
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also, but these are not material to the dis­
cussion. By means of the START pushbutton 
or a synchronized PER 63 pulse, CS 1 in the 
message control section is primed. The 
following sequence of events then takes place: 

1) Shift pulse 1: 1 is transferred from CS 
1 to CS 2 in the message control section. 

2) Shift pulse 3: initial-sync pulse is formed 
and primed into CS 1 in the message data 
register. 

3) Shift pulse 6: 1 is transferred from CS 3 
to CS 4 and passes DCG 3 to form the 
fir sf data bit. 

4) Shift pulse 31: 1 is primed into the first 
core in the message length register 
designated CS 32. 

5) Shift pulse 32: 1 is primed into CS 30 in 
the message data register. 

6) Shift pulse 52: 1 is shifted out of CS 52 in 
the message length register and gated 
through DCG 52 which has been conditioned 
by setting (52) of the MESSAGE LENGTH 
switch. The output of DCG 52 primes CS 
7 in the message control section. 

7) Shift pulse 54: 1 is shifted out of CS 49 
in the message data register and passes 
DCG 49, forming data bit 49. A 
1 is also shifted from CS 8 to CS 9 in the 
message control section. 

8) Shift pulse 55: 1 is shifted out of 
CS 9 into the sync and data gating 
circuit, endj,pg the message. 

NOTE: 

No BIT SELECTION switches beyond 
49, in the above example, may be 
operated, since such switch settings 
will result in the generation of data 
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improper operation of the LR l 
TPG. 

The sequence above is de signed to ensure that 
the terminal- sync -:_J•tlse will arrive at the sync 
and data gating circuit at the proper time. 
Three shift pulses are required to drive this 
pulse through the message control section into 
the sync and data gating circuit. Data bits, 
however, proceed directly from the message 
data register to the sync and data gating cir­
cuit. For this reason, the terminal-sync pulse 
is made to leave the message length register 
two shift pulses before the last bit is formed 
Delayed three shift pulses, it arrives at the sync 
and data gating circuit one shift pulse after the 
last data bit, which is the desired effect. 

L9. Sync and Data Gating Circuit 

The sync and data gating circuit receives the sync 
pulse from the message control section and the data 
pulses from the message data registers and processes 
them for delivery to the output signal generator. The 
circuit consists of two level setters and two gates. 
LA l and GT I process the sync pulse; LA 2 and GT Z 
process the data pulses. 

The sync pulse may be either the initial-sync pulse, 
the terminal- sync pulse, or, as in the case of contin­
uous message operation, one pulse serving both 
functions. LA I clamps the pulse between - 30V and 
l!OV and conditions GT I. GT l is strobed by DCR 
(12. 5) pulses. The output of GT l sets FF 2 in the 
output signal generator section which, in turn, causes 
the sync bit of the output message to be passed by 
LGT 2. 

Processing of data pulses parallels the above operation. 
The output of GT 2 sets FF I in the output signal 
generator section which causes the data bit in the output 
message to be passed by LGT I. 

1880 



CROSSTELL 

20. · Duplex Switching 

Duplex switching permits only the command pulses 
originating in the standby Central Computer to 
exercise signal control in the TPG. When the A 
computer H> in the standby status, relay 92CF (K2) 
is energized, admitting command pulses from the 
A computer. When the B computer is in the standby 
status, 92CG (Kl) is energized, admitting command 
pulses from the B computer. The energized relay 
also transfers sense 34 pulses from the TPG to the 
standby Central Computer; these pulses permit the 
Central Computer to synchronize- command pulses 
to the TPG with TPG timing. 

21. Mode-Type Switching 

Mode-type switching permits the standby Central 
Computer to initiate mode II type I operation and thus 
establish complete control over the content of the 
TPG message. When the TEST switch is in the 
MODE 2 position, -48V is available at contact 7 of 
relay 92CH( K7). This relay is normally unenergized; 
therefore, relay 92CG (K2) is unenergized as well. 
The TPG is now in mode II type 2 operation, and 
-48V, applied through contacts 6a-6b of relay 92CG 
(K2), lights the TYPE 2 indicator. Type 1 operation 
is initiated by a PER 24 pulse from the standby 
Central Computer, transferred through duplex switching 
This pulse sets FF 1, causing VRD l to conduct. 
Relay 92CH (K7) is thereby energized, applying 
relay-energizing voltage to 92CG (K2). This voltage 
also causes the TYPE l indicator to light. Energizing 
of 92CG (K2) has the following effects. Contacts 3a-
3c of the relay transfer DCR (-12) pulses as sense 
34 pulses to duplex switching and thus to the standby 
Central Computer where they are used· in· the 
programming operations of the computer. Co?tacts 
la-le and 2a-2c transfer PER 65 and PER 66 pulses, 
respectively, from the standby Central Computer to 
the output signal generator. Each PER 65 pulse 
causes a message sync bit to be generated; each PER 
66 pulse causes a message data bit to be generated. 
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A PER 63 pulse arriving during type 1 operation 
resets FF 10, deactivating VRD 1. Relays 92CH 
(K7) and 92CG (KZ) are thereby de-energized and 
type 2 opera~ion is resumed. 

22. PER 62 Synchronization 

The PER 63 pulse which accomplishes the transition 
from mode II type 1 to mode II type 2 operation, 
and subsequent PER 63 pulses, serve as message­
initiation pulses in type 2 operation. These pulses 
are generated in accordance with the maintenance 
program in progress and must be processed to 
meet the requirements of the message control sectiop. 
Essentially, this me.ans delaying the PER 63 pulse 
until the end of the shift pulse - that is, until DCR 
(2. 5) time - to prevent possible overlap of shift 
and priming pulses. (Such overlap could reintroduce 
a 1 in CS 1 of the message control section while the 
1 in the core was being shifted out. ) The delay is 
performed by the PER 63 synchronizing circuit, 
operating as follows. 

The PER 63 pulse is fed through contacts 5a-5c of 
energized relay 92CE (Kl) to permanently conditioned 
GT l; the output of GT 1 sets FF 1, conditioning GT2. 
This gate is strobed by DCR (-12) pulses. The output 
of GT 2 sets FF 2, conditioning GT 3. This gate is 
strobed by DCR (2. 5) pulses; its output is fed to the 
me.s.aa._ge control section where it serves as a message 
initiation pulse. ·since the shift pulse ends at DCR 
(2. 5) time, overlap of the PER 63 pulse and the shift 
pulse is prevented .. 

B. Basic Differences between LRI &: XTL Test Pattern 
Generator. 

1. Qverall Operation 

The overall operation of the XT L TPG and LRI TPG 
are fundamentally the same. The major difference 
between the two is the fact that the XTL message is 
fixed at 92 bits (initial sync bit plus 91 data bits). 
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Therefore, no message length register is required. 
Instead, the terminal- sync pulse is produced by a 
message data register. Message composition is 
determined, as in the LRI TPG, by the setting of 
BIT SELECTION switches (simplex maintenance 
consoles) of which there are 91. 

Z. Detailed Operation 

All the sections and circuits found in the XTL TPG 
function identically to the corresponding sections 
and circuits in the LRI TPG, with the exception of 
mode switching, the message data register, and 
mode-type switching. 

a. Mode Switching 

The difference between LRI and XT L mode 
switching is that, in XTL feedback loop 
operation, the source of test signals is the 
G/G section of the Output System rather than 
the G/A section. 

b. Message Data Register 

Operation of the XTL and LRI message data 
register is fundamentally the same. However, 
to produce a message of 91 data bits, three 36-
core registers are required in the XTL TPG. 
The 1 from CS 30 in the first register primes 
the first core in the second register. The 1 from 
the 30th core in the econd register primes the 
first core in the third register. The last five 
DCG's in the first and second registers are 
permanently deconditioned by t90V, leaving a 
total of 91 DCG's in use. The 1 transferred out 
of the Z9th core in the third register is fed to 
the mes sage control section as the terminal-
sync pulse. It leaves the register two shift 
pulses before the final data pulse, but, as in the 
LRI TPG, it is delayed three shift pulses in the 
message control section. Therefor~, it enters 
the sync and data gating circuit. one shift pulse 
after the final data pulse; this is the desired effect. 
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c. Mode -Type Switching 

Mode-type switching in the XTL TPG differs 
from this operation in the LRI TPG operation 
only insofar as mode II type 1 operation is 
initiated by a PER 25 pulse in the XTL TPG 
and by a PER 24 pulse in the LRI TPG. 

C. Crosstell Pattern Generator Summary 

1. Generation of Pulses 

a. Timing - 1300 cps 11 volt p-p sine wave 
b. Sync - one sine wave, 11 volt p-p in coinci­

dence with a timing pulse. 
c. Data - one sine wave, 11 volt p-p coincidence 

with timing pulse. 
d. Timing pulses are continuous 
e. Sync pulses occur every 92nd pulse. 
f. Data pulses represent ones and are a variable. 

2. Modes of Operation - Mode Selection Switch 

a. Mode 1 - can generate a single or continuous 
messages - manual control. 

b. Mode 2 

1) Type 1 - Msg. generation and data make up 
computer controlled. 

2) Type II - Msg. generation computer controlled. 
Data is manually controlled. 

c. Feedback - connects output system timing data 
and sync lines to test bus thru DLD's. 

3. Power Status 

a. Off - no power to 92A 
b. Filament - AC filament voltage only. 
c. On - AC It DC for 92A. 
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4. Data Switches 

a. Each of 91 bits can be controlled by an 
individual toggle switch. 

b. Sync is automatic except in Mode 2, Type I 
operation. 

5. Controls on Module A 

a. Start - manually initiates message generation 

b. Stop - manually controlled - prevents contim.ious 
operation at end of message in progress. 

c. Single or continuous -·message generatiQn ~olitrol 
for Mode L 

6. Block Diagram Analysis of Crosstell Pattern C'iea,rato;r 

a. Output Signal Switching. 

1) Connects correct signal lines to test 

2) Sources 

a. Output System test info 
b. Pattern generator 

b. Output Signal Amplifiers 

1) Matches impedances 
2) Furnishes driving power. 

c. Message Data Register 

1) Non-operative in Mode II, Type 1 

2) Controls message content when in Mode I 
or Mode II, Type II. 

3) Each bit controlled by a switch, other than 
11 sync 11 bit. 
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d. Sync q.nd Data Gating 

1) Converts sync and data pulses f1;om tape 
core output signals to standard p;1ls·.;;s in 
all modes except Mode II type 1. 

e. Output Signal Generator 

l) Converts sync and data pulses to sine 
wave form. 

Z) Mate hes impedance to output signal 
amplifiers. 

f. Dupl.ex Switching 

l) Sale ct the PER 63, PER 65, PER 66, or 
PER ZS from the Standby Compute::.- A or B. 

g. In put Sync 

1) Synchronized PER 63 to pa<':tern generator. 

h. Mes sage Control 

1) ContrQls generation of mes3ages exc·3pt 
in Mode II, Type 1. 

a) Starting 
b) Stopping 
c) Continuous or single message. 

i. Pulse Generator 

1) Generates necessary pulses. 

7. Feedback Mode 

a. Output Signal Switching 

l) Mode Switch in "Feedback Loop" 
2) Relay 9ZAD (K2) energizes 
3) Output System data switched in. 
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b. Digit Li:1·.~ :J;·iver. -. (DLD' s) 

1, Match impedances of output system 
and cro:>stell test bus. 

8. Mode I 

a. Output Signal Switching 

1. XT Test Switch in "Mode ! 11 

2. Relay 92AD (Kl) .mergizes. 

c:ata . 

3. Data from output signal generator sv1it·:h,~d in. 

b. Output Signal Generator 

1. Timing pulses at 1300 cps continuous sine 
wave. 

2. Sync - one sine wave for each "sync gat }d" 
pulse. 

3. Data - one sine wave for each "data gat-:;d i; 
pulse. ( "l ") 

c. Pulse Generator. 

1. Sine wave output - 1300 cps 
2. DCR (-12) 

a. A standard pulse - 1300 pps 
b. Occurs 12 usec. prior to zero crossover 

of sine wave. 

3. DCR (2. 5) 

a. A standard pulse - 1300 pps 
b. Occurs 2. 5 usec after zero crossover 

of sine wave. 

4. 2. 5 use:::. shift 

a. A 2. 5 usec. pulse - 1300 pps 
b. Occurs between DCR (0) and DCR (2. 5) 
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DCR ( ..:0) 

DCR(Z.5) 

Z. 5 usec 
Shift 
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5. Timing 
-t-0 +o 

\ ~ 
--~---~~+-~~ ...... ~~i----t~~-+--~-t-~~ ...... ,--~~ 

Flexibility of Mode 

1: Single or Continuous messages 
Z; Any combination of data bits 

e. Message Generation (Single Message) 

+ 
1. Depress "start" button - prime core 1 

Z. 1st shift 

a. Clear core 1 
b. Prime core Z 

3. Znd shift 

a. Clear core Z and inhibit {prevents 
accidental re priming if "start 11 pulse 
were too long. 

b. Prime core 3 
c. Inhibit core 4 - necessary to clear 

core 4 once primed. 
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4. 3rd shift 

a. P:rimt core I of "Message Data Reg." 
b. Ge:ierate a "sync" pulse 
c. Prime core 4 

5. 4th thru 91 st shift. 

a. Keep .:ore 4 primed and 5 
b, Keep -::ore 3 bhibited - prevents accidental 

"sync" & "prime" pulses. 
c. Shift one thru cores 1 to 89 in- "mes sage 

data register." 

6. 92nd shift. 

a· Core 4 primed 
b. Core 5 primed 
c. Core 3 inhibited 
d< Core 7 primed by "output" of core 89 
e. Message data. reg. - 89 to 90. 
f. Core 1 prirr. :.:d 

7. 93rd shift 

a. Core 7 and core I reset 
b. Core 8 and core 2 primed 

8. 94th shift. 
a. Core 8 and core 2 re set 
b. Core 9 primed; Core 3 not primed due to 

inhibit from Core 5. 

9. 95th shift 

a. Core 9 reset 
b. ·sync pulse generated. 
c. End of mesi::age. 

f. Message Generation (Continuous) 

I) Placed switch to "Continuous Message" 
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Z. Dep.res& "i::ta::.-t'' - note that t90V i.3 remov~~d 
bu.: capa,:itor allows one start. 

3. Core 6 will oe•:Om '.! primed and maintah1 a 
on.:o .. ke :.:ping co;<'°' i; inhibitc•:i. 

4, No effect until 95~h shift. 

a. Since core 6 ir1hibits core 5 then 
b. Core 5 can't i.lhibit core 3 and 
c. Message da·ia r·::::gister is primed again. 

5. Continuous operadon ~uti1 11 stop" is depressed 
or switch returned to. ''single message." 

6. Either, will prevent core 5 from being inhibited. 

7. Note that "Coatinuou:;; Message 11 has effect 
for Mode I, b1.1t not· Mode II. 
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9. Mode II, Type Z Logic. SZ. 6. 1 

a. Output Signal Switching 

1. SZ 'l'est Switch in "Mode II" 
Z. Relay 9ZAE (Kl) energizes. 

a. Removes t!OV for "Continuous Message" 
b. Energizes 9ZAD (Kl) 
c. Connects PER (63) line. 
d. Turns on Tyle Z light thru 9ZAG (KZ) N/C 

points. 

b. Comparison to Mode I Operation 

1. Identical except for the following 

a. Cannot operate "continuous 11 

b. A PER 63 will also start message. 

Z. One PER 63 requir.ed for each messa~~. 
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l 0. ~loJe II, Typ-] I 

a. Comparison i:o Mode II, Type 2 Operation 

l . .E.; nt·:: r L.:i i'l to only fr om Mode II, Typ~? 2 
~:tatt:.3 

2. Computer ·:ontrolled by PER 25. 

a. PER ZS sets FF9, 92AP (13 - C, D) 

b. FF 9 couditions bVRD BA 92AP 

c. VRD8A l:nergizes 92AH (K7) 

d. 92AH (K7) energizes 92AG (K2) and 
lights Type l indicator 

c. Path completed for PER 65 & PER 66 
PER 65 generates sync bit 
PER 66 generates data bit 

f. Path is also completed for DCR (-12) to 
set range FF and meet condition for 
BSN 34. 

b. Programming Mode II, Type l 

1. Example: 

00000 PER 25 0.00000 

00001 BSN34 0. 0.00003 
False BSN34 to 

00002 BPX 0.00001 insure sense. 

00003 BSN34 0.00005 
FF for Range is 
clear to start. 

00004 BPX 0.00003 

00005 PER6s 0.00000 Sync generated 

00006 BPX to routine that will delay for two zeros 
on P/ Land generate data b1ts as desired. 
(PER 66 initiates data one bits). 
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D'.' SUMMARY Questions 

I. Where is the switch located that will turn the Pattern 
Generator for Xtell on or off? (Unit 47) 

2. Explain briefly the 3 modes of operation of the Xtell 
pattern generator. 

a. Feedback loop 

b. Mode I 

c. Mode II, Type 1 & 2 

3. Which of the 92 bits of a crosstell message cannot be 
controlled by a switch? ' 

4. Explain the function of the "Terminating sync" pulse when 
in: 

a. Single message 

b. Continuous message 

5. What is the difference in outputs of Model A and Model B 
DCR's? 

6. Give one advantage of tape cores over FF's 

7. Give one advantage of FF' s over tape cores. 

8. What is the maximum rate at which tape cores are 
shifted? 

9. What is the major difference between a shift pulse and 
re set pulse to tape cores? 

10. The Unit No. for the XT L Test Pattern Generator is 92. 
(T /F). 
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