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Figure 6-16 . Answerback Drum Mechanism 
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Figure 6-18 . Paper Tape Reader 
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POWER SUPPLY 

Terminal Control Unit Power Supply 

DANGER; The 1971 power supply has a ferroresonant 
transformer with a oapacltor across the high-voltage taps. 
This capacitor is designated as C6 on ALD 71. 03. 02. o. 
DO NOT MEASURE THIS VOLTAGE. 

The power supply consists of a ferroregulator 
transformer with three full-wave rectifiers con­
nected to the secondary. These rectifiers supply 
-48Vdc, +12Vdc, and -12Vdc to the terminal. The 
input to the power supply accepts 115Vac, 208Vac, 
or 230Vac, 1 phase, 60 cycle. The proper connec­
tions are made at the factory to accept 115Vac. 
ALD 71. 03. 02. O shows the power supply and the 
proper wiring for the input voltage connections. 

Mounted on the side of the power supply are 
three switch-type circuit breakers identified as 
follows: 

CBl +48Vdc to the relay circuitry 
CB2 +12Vdc to the SMS circuitry 
CBS -12Vdc to the SMS circuitry 

The circuit breakers will trip off if the respec­
tive circuit becomes overloaded. CB2 has an aux­
iliary switch position, so when tripped, it also opens 
the -48Vdc circuit. 

ALD 71. 03. 01. 0 shows the ac-dc voltage dis­
tribution within the 1971 terminal. Any SMS gate 
pin J is a power-supply ground and also frame 
ground. When you use the oscilloscope or meter, 
you can use any pin J (or frame) for a signal ground 
connection. 

ASR 32 Power Supplies 

The ASR 32 contains its own power supplies. ALD 
71. 20. 48, 0 shows the wiring schematic for these 
supplies: 

Reader Power Pack 

A separate reader power pack supplies the power to 
the TD feed (reader) magnet. This power pack is 
inside the terminal control unit cabinet (upper left 
corner). This is a full-wave rectifier power supply 
that feeds about 150 volts through the TD feed con­
tact to the TD feed (reader) magnet. Measure the 
output of the reader power pack across terminals 
AM3 and AM6. 

Note; This reader power pack is fused with a 3/4 amp glass 
fuse, inside the power pack. Check this fuse if the tape reader 
does not operate. 

TTY Selector Magnet Driver (SMD) 

Another supply, called the TTY power supply, pro­
vides the voltage to the TTY selector magnet driver 
card (SMD). This SMD card is the only card loaded 
in the ASR 32. The output of this supply (measured 
across terminals AKl and AK2) should read about 
68Vdc. 

To energize the selector magnet, the -TTY se­
lector-driver-input is conditioned through the nor­
mally closed mercury relay (MR4) point on 71. 20. -
01. 1 (11). This conditions the transistor Q2 to con­
duct, and causes Ql to cut off. To de-energize the 
magnet, the -TTY selector-driver-input is decondi­
tioned (MR4 normally-closed contact point opens), 
to cut off Q2 and conditions Ql to conduct. With the 
selector magnet energized (marking), 3. 2Vdc should 
be measured across the magnet. Adjust the poten­
tiometer (3-ohm) to provide this reading. 

The SMD card is fused with a 3/8 amp fuse in 
the ASR 32. Check this fuse if the selector magnet 
is inoperative. 

Fuses 

There are 4 fuses in the 1971 Model 20 terminal: 
1. SMS power supply fuse, - 2 amp fuse (71. 03. 01. 0), 

in the top front of the control unit cabinet under 
the ASR 32. The fuse is assessible from the 
front of the terminal. This fuse controls the 
115Vac input to the SMS power supplies. 

2. ASR 32 fuse, - 3amp glass (71.20.48.0), ac­
cessible at the right side of the ASR 32 with the 
cover removed. This fuse controls the 115Vac 
input to the entire ASR 32. 

3. ASR 32 SMD card input fuse, - 3/8 amp glass 
(71. 20. 48. 0), accessible at the right side of the 
ASR 32 (adjacent to the 3-amp fuse) with the 
cover removed. This fuse controls the 115Vac 
input to the SMD card (selector magnet). 

4. ASR 32 reader power-pack fuse, - 3/ ~ amp 
glass (71. 20. 48. 0), accessible inside the reader 
power pack that is mounted inside the terminal 
control unit cabinet. This fuse controls the 
115Vac input to the reader power pack (TD feed­
reader magnet) • 
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ASR 32 

DANGER: High voltage is present in the ASR 32. Some 
green wires in the ASR 32 are current-car·rying wires, 
and no_t ground wires". Be extremely careful when you 
work in this area. Always turn off the main power switch 
and disconnect the line cord if power is not required to 
service the machine. 

CAUTION: DO NOT TILT THE ASR 32. THE TYPING 
UNIT FLOATS ON RUBBER MOUNTS AND WILL PULL 
LOOSE IF TILTED. 

Important Servicing Tips 

e TELETYPE Bulletin 273B Volwne 1 contains de­
tailed lubrication and removal procedures for the 
ASR 32. Important: Refer to and follow these 
procedures when you service the ASR 32. 

• Thoroughly lubricate the mechanical units in the 
ASR 32, but avoid overlubrication that would per­
mit the lubricant to drip or throw onto adjacent 
parts. 

• Saturate all felt washers and oilers with oil, and 
apply oil to each end of all bearings. 

• Do not overlubricate the tape reader area. Keep 
oil and grease away from the reader contacts and 
reader magnet assembly. 

• Keep the carriage-drive eccentric cam and the 
function-bail-drive eccentric cam thoroughly 
lubricated. These cams are on the main shaft, 
adjacent to the function clutch. 

• Make certain all mechanical units and functions 
are free of binds. Binding parts are a common 
cause of intermittent troubles and wear. 

• Make certain all function levers are properly 
aligned and in the correct guide positions. The 
levers can easily be misaligned or not in the 
correct guides. This is a common cause of func­
tional operation failures (CR, LF, spacing, 
printing, print suppressing). Refer to Figure 
6-19 for proper function-lever alignment. 

• Printing failures result if any keyboard contact, 
reader sensing contact, or answerback drwn con­
tact is shorted. These contacts are all effectively 
wired in parallel with each other. 

• All adjustments for the ASR 32 are contained in 
the TELETYPE Bulletin 273B Volume 2. Become 
familiar with this manual and follow the proce­
dures closely. 
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• The adjustments of the answerback drum and con­
tacts are critical. Refer to and follow the ad­
justments for this area in the TELETYPE Bulletin 
273B Volume 2; section 574-122-700. 

• Intermittent print failures can result if the answer­
back drum number 6 (suppress) level contact is 
out of adjustment. Make certain it is fully open 
at all times, except during the start scan point of 
the answerback drum cycle. This contact is re­
ferred to as the blinding contact wire. The ad­
justment for this contact is in section 574-122-
700. Position the adjusting spring by rotating the 
spring on the tie link. 

• Do not loosen the answerback drum-contact­
bracket mounting screws (2 each) unless abso­
lutely necessary to position the contact assembly. 

Lubrication 

Only the recommended lubricants can be used in the 
ASR 32. These lubricants are supplied under the 
following part numbers: 
1. Oil: 

IBM part 5354901 
TELETYPE part KS7470 

2. Grease: 
IBM part 5354902 
TELETYPE part KS7471 

TELETYPE Bulletin 273B Volume 1 contains 
the lubrication specifications for the ASR 32. Use 
only the recommended lubricants. The table of 
contents of this bulletin lists the lubrication of the 
units in the following sections: 
1. Keyboard, Section 574-121-701 
2. Typing Unit, Section 574-122-701 
3. Tape Reader, Section 574-124-701 
4. Tape Punch, Section 574-125-701 

Thoroughly lubricate all felt washers and oil 
ports, and apply oil to each end of all the bearings. 
Make certain all cams and the eccentrics are lu­
bricated at all times. The carriage-drive eccentric 
cam and the function-bail eccentric cam require 
constant lubrication to eliminate wear. When oiling 
these eccentrics, slightly spread the eccentric 
follower and fiber bushing to make sure the oil pen­
etrates to the eccentric cam surface. 

Be careful when you lubricate in the reader 
area. If overlubricated, the oil has a tendency to 
adhere to the contacts, and reading failures result. 
Keep the contact wires and common bar clean. 

Adjustments 

All adjustments pertaining to the ASR 32 are con­
tained in the TELETYPE Bulletin 273B Volume 2. 
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These adjustments are quite explanatory and in 
sequential order the way they should be done after 
disassembly. 

IMPORTANT; REFER TO AND FOLLOW THESE 
PROCEDURES FOR ALL CHECKS AND ADJUSTMENTS 
ON THE ASR 32. 

The information in the bulletin pertains to both 
the ASR 32 (5-channel) and the ASR 33 (8-channel), 
and also to various optional features. Disregard 
the information and adjustments that apply to the 
ASR 33 and also any optional features not included 
in the ASR 32. 

The table of contents in the front of this bulletin 
lists the units by section as follows: 
1. Keyboard, Section 574-121-700 
2. Typing Unit, Section 57 4-122-700 
3. Tape Reader, Section 574-124-700 
4. Tape Punch, Section 574-125-700 

Before making any adjustments, become familiar 
with the general information at the beginning of each 
section. 

Do not undertake any single adjustment without 
first completely understanding the procedure and · 
knowing the requirements. Therefore, read a pro­
cedure all the way through before making an ad­
justment. 

The general format of each procedure is as 
follows: 
1. To check 
2. Requirement 
3. To adjust 
4. Related adjustments 

a. Affects 
b.·. Affected by 
Always check the adjustment first, before chang­

ing the adjustment. Be aware of the related adjust­
ments. '.They indicate the other areas that may be 
disturbed when you make any change. 

At the beginning of each individual section is a 
detailed table of contents listing each adjustment 
by area and name within the section. Refer to this 
contents to locate the particular adjustment or area. 

Range-Finder Adjustment 

The range-finder provides a means to change the 
mechanical timings of the selector clutch (and cam­
shaft) in relation to the mark-space pulses to the 
selector magnet. 

Set the range-finder as follows: 
1. Condition the ASR 32 to continually print RYRY 

characters. 
2. Loosen the knob, and move the range-finder 

toward the lower end of the scale until printing 
failures occur. Note the reading on the scale. 
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3. Continue printing while moving the range-finder 
toward the upper end of the scale until printing 
failures again occur. Note this reading. 

4. Locate the midpoint between these two readings, 
and tighten the range-finder at this position. 
(Example: lower-end failures occur at 20, up­
per-end failures at 100. The midpoint between 
these two readings is 60. 100 + 20 "' 120 + 2 "' 
60.) 

Disassembly and Reassembly 

The disassembly and reassembly procedures are 
described in the TELETYPE Bulletin 273B Volume 
.!..: The table of contents at the beginning of this 
bulletin lists the 4 units by section as follows: 
1. Keyboard, Section 574-121-702 
2. Typing Unit, Section 574-122-702 
3. Tape Reader, Section 574-124-702 
4. Tape Punch, Section 574-125-702 

Before you attempt any disassembly, read the 
general information at the beginning of each section. 

The reassembly procedures are generally the 
reverse steps of the disassembly. 

OSCILLATOR ADJUSTMENT 

The oscillator card is at lEOl (ALD 71.20.02.1). 
Set the timing of this oscillator to coincide with the 
line speed (bits or bauds per second). Two adjust­
ments are necessary to obtain correct symmetry 
and frequency of the oscillator. Adjusting the 
symmetry affects the frequency. Therefore, the 
symmetry must be adjusted first and then the fre­
quency adjustment. The output of the oscillator 
should be a square wave, with the positive and neg­
ative pulses equal in duration. 

The initial setup necessary to set the oscillator 
is as follows: 

1. Remove the 1971 terminal from the line by turn­
ing the line shunt switch on. 

2. Set up and connect the oscilloscope as follows: 
a. Sync: internal plus or minus. 
b. Vertical input probe: connect to lEOl pin H 

(71.20.02.1, 2A). 

3. Jumper 1E02 pin C to 1E02 pin J (GRD) (71. 20 
. 02. 1, 3A). This allows the oscillator to run 
free. 

4. Set the time base on the oscilloscope to display 
two complete cycles from the oscillator. 
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5. Adjust the SK (top) potentiometer on the card at 
lEOl until the positive and the negative portion 
of the second cycle are exactly the same duration. 

6. Adjust the 15K (bottom) potentiometer on the 
same card so that the total duration of the sec­
ond cycle is 22 ms, or each pulse is 11 ms 
long. This adjusts the frequency of the oscilla­
tor to coincide with the line speed at 60 words 
per minute. 

~ If the line speed is 75 words per minute, the 
oscillator frequency should be adjusted to 17. 6 ms per 
cycle. 

7. When the oscillator is properly adjusted, dis­
connect the oscilloscope and remove the jumper 
wire from 1E02 pin C to 1E02 pin J. 

8. Turn the line shunt switch off. 

RECEIVE POTENTIOMETER ADJUSTMENT 

The receive potentiometer, which affects the oper­
ation of receive relay, must be adjusted for proper 
mark-space symmetry. In telegraph communication 
terms, this adjustment is referred to as unity mark­
space ratio. . Figure 6-20 illustrates the receive 
and transmit relay circuitry, .and the desired sym­
metry of the received mark-space signal. 

A preliminary adjustment of the receive poten­
tiometer can be made with the standard IBM ohm­
meter. IBM recommends that you make the adjust­
ment with an oscilloscope while actually receiving 
data from the line. If intermittent printing failures 
occur, check the receive potentiometer adjustment 
with an oscilloscope. 

Preliminary Receive Potentiometer Adjustment 

CAUTION: MAKE CERTAIN THE 1971 TELEGRAPH LINE 
CONNECTOR IS REMOVED FROM THE TELEGRAPH LINE 
CONNECTOR BOX BEFORE YOU MAKE THIS PRELIMIN­
ARY ADJUSTMENT. 

1. Turn the 1971 power switch off. 
2. Set the line shunt switch to the off position. 
3. Connect the IBM ohmmeter across TB4-7 and 

TB4-8 (71. 02. 01. 0). 
4. Loosen the locking nut on the receive potentiom­

eter. Adjust the potentiometer so the meter 
reads 110 ohms. 

5. Tighten the locking nut, disconnect the meter, 
and connect the 1971 telegraph connector to the 
telegraph line connector box. 

Final Receive Potentiometer Adjustment 

1. Connect the 1971 terminal for on-line operation. 
2. Prepare a test message (message switch test) to 

transmit many digit 6 characters (1, 3, 5-bits). 
A maximum of 180 characters can be transmitted 
before the central processor cuts off the message. 
The message switch test (host inn 2 and test 
pushbuttons) will return the transmitted data 
back to the 1971 terminal. 

3. Set up and connect the oscilloscope as follows: 
a. Sync: External plus. 

Connect the sync wire to 1E02 pin C 
(71. 20. 02.1, 3A, character time). 

b. Vertical input probe. 
Connect to 1B12 pin G (71. 20. 01. 1-lD) 
Mark pulses are negative, space pulses 
positive. 

c. Horizontal time base: 10 ms per division. 
4. Press the send key to initiate transmitting. 
5. Observe the scope during transmit and also dur­

ing receive while the message is returned from 
the central processor. Four bits (start, 1, 2, 
3) should be displayed on the scope. Due to the 
vertical input connection, space bits are posi­
tive, and mark bits negative. 

6. Fine adjust the receive potentiometer so the 
mark and space signals are equal in duration. 
This is the final symmetry adjustment for the 
receive relay. 

At 60 words-per-minute (wpm) speed, each pulse 
should be about 22 ms long. At 75 wpm speed, the 
pulse length should be about 17. 6 ms. 

~ During transmitting, the first 13 characters are 
RAP keyboard data and can be disregarded. Observe only 
the digit 6 characters. Also, there will be a delay at the 
end of the transmit operation before the message is returned 
by the central processor. 

SINGLE SHOTS 

SelectDelay(71.20.05.l, 2B): At60wpm 
speed, adjust for nominal 22 ms (maximum 24 ms, 
minimum 20 ms). At 75 wpm speed, adjust for 
nominal 17 ms (maximum 19 ms, minimum 16 ms). 

This single shot is triggered with a minus input. 
The output is minus for the duration of the time­
out period. 

To adjust the single shot, trigger the scope on 
external minus connected to the input pin. Probe 
the output and set the potentiometer on the DHE 
card for the proper time duration. 
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Open Line (71. 20. 09. 1, 3H): The timing of this 
single shot is not critical, but should be adjusted 
around 200 ms (more than one character, but less 
than two characters). 

The single shot is triggered with a negative in­
put. The output goes negative with the input. Only 
if the input remains negative longer than the time 
duration will the single shot time out and the out­
put go plus. 

To adjust the single shot, trigger the scope on 
external minus, connected to the input pin. Probe 
the output and set the potentiometer on the DHE 
card for the proper time duration. 

Number 7 Drum Contact (71. 20. 10. 1, 5C): The 
timing of this single shot is not critical. It should 

be adjusted for a nominal 30 ms. The single shot 
functions, and is adjusted the same as the select­
delay single shot. 

MX or CD Card Single Shots: These single shots, 
or pulse generators are not adjustable. The time 
duration is fixed by the capacitor connection on the 
YJD card. The single shot is triggered with a 
positive input. The output goes negative for at 
least 15 microseconds, and may be considerably 
more. 

The output timing can be checked with external 
plus sync connected to the input, and probe the out­
put for a negative pulse. 
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PURPOSE OF TRIGGERS AND LATCHES 

Bid (71. 20.11.1, 3H) 

This latch conditions the terminal to bid for the line 
when ready to transmit. It turns on with IP-ready 
on and the EOT character received from the central 
processor, and turns off when read selected (polled). 

Character Time (71. 20. 02.1, 3A) 

This latch, when on, starts the oscillator. It turns 
on when a start bit is received, and turns off with 
character-complete (stop bit) or a false start de­
tection. 

Direct IP (71. 20.10.1, 3H) 

This latch conditions the terminal to transmit an 
available inquiry message. It turns on with the 
A VAIL pushbutton and the enter key, and turns off 
with scan-point 3 of third scan cycle. 

EOT (71. 20. 04. 1, lE) 

This latch turns on during polling or addressing with 
the EOT character received from the central proc­
essor. The figures latch has to be on to condition 
the EOT to come on. It turns off with SP2 pulse at 
the end of the next character. 

False Start (71. 20. 02.1, lD) 

This latch conditions the terminal to detect a false 
start pulse, which may be initiated by line noise. 
It turns on when the character time latch comes on 
and turns off with the oscillator down pulse. 

Feed Tape (71. 20.11. 1, 3A) 

When the latch is on, the distributor-reader trip 
magnet is energized to feed tape through the reader 
up to the first data character. It turns on at scan­
point 20 of scan 3, and turns off with any tape inter­
lock, or when a 1 channel hole is sensed in tape. 

Figures Shift (71.20.04.1, 3B) 

This latch conditions the terminal to detect polling 
or addressing from the central processor, and also 
to detect the EOB character during transmitting. 
This latch does not control the figures or letters 
shift in the ASR 32. It turns on when a figures 
character is received, and turns off when a letters 
character is received. 
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IP Ready (71. 20.11.1, 3E) 

This latch turns on when the terminal is ready to 
transmit and turns off when read selected during 
polling. 

Lights (71. 20. 06. 1, 2G) 

This latch conditions the terminal to receive a 
lights message to turn on RAP keyboard lights. It 
turns on when addressed from the central processor, 
or after an automatic turnaround during transmit­
ting, and turns off when a character is received that 
contains a not-3-and-not-5 bits. 

Off Line (71.20.09.1, 2C) 

This latch turns on the enter light to indicate a mes­
sage is being prepared. The central processor 
cannot address or send a message to a terminal 
when this latch is on. It turns on with the enter key, 
and turns off with IP-ready on or terminal-selected. 

Output Lights (71. 20. 08.1, Nine Latches) 

These latches turn on RAP keyboard lights when a 
lights message is received from the central proc­
essor. The following characters, when received 
after the lights latch is on, turn on the respective 
latches and lights: 

Z Alternate inn 1 
L Alternate inn 2 
O Alternate inn 3 
S 1-Bed 
I 2-Bed 
N Special 
Y Available 
P Not Available 
M Take or Place 

The latches are turned off with the enter key. 

Print (71.20.06.1, 2E) 

The print latch conditions the terminal to print data 
received from the central processor. It is turned 
on when addressed from the central processor, or 
after an automatic turnaround during transmitting, 
and turns off when the EOT character is received 
at the terminal. 

Read (71. 20. 06.1, 2A) 

The read latch conditions the terminal to begin 
reading tape to transmit. It is turned on when the 
bid latch is on and the terminal is selected during 
a polling, and turns off when the EOB character is 
read at the reader. 



Scan 1 (71. 20. 10. 1, 3A) 

The scan 1 latch picks the first scan relay (R3) and 

energizes the answerback drum magnet to prepare 

tape for the scan-1 cycle. It is turned on when the 

enter key is pressed, and turned off at scan-point 

3 of scan 1. 

Scan 1-2 (71. 20.10. 1, 3C) 

The scan 1-2 latch is on through scan 1 and scan 2. 

It conditions the terminal to energize the answerback 

drum magnet for scan 2, which scans the RAP key­

board. It is turned on when the scan 1 latch turns 

on, and turned off with scan-point 3 of scan 2. 

Scan 3 (71. 20. 10.1, 3E) 

The scan-3 latch picks the third scan relay (R4) and 

energizes the answerback drum magnet for scan 3. 

It is turned on when the tape has been pulled tight 

through the reader, the off-line latch is on, and the 

send key is pressed. It turns off with scan point 3 

of scan 3. 

Shift Register Triggers (71. 20. 03. 1) 

These 7 triggers (start, 1, 2, 3, 4, 5, and stop) 

serially receive all bits from the line. They are 

all turned on with the reset pulse at the beginning 

of each character. As the bits are received seri­

ally from the line, they shift through the shift reg­

ister. Space bits turn the triggers off; mark bits 

turn them on. 

Taut Tape (71. 20. 09.1, 2A) 

The taut tape latch, when on, indicates that tape has 

been pulled tight into the reader. It is turned on 

when the reader tight tape contact closes, and turned 

off with scan-point 3 of scan 2. 

Tens Address (71. 20. 04. 1, lG) 

This latch is turned on when the terminal has re­

ceived its own tens polling or address character as 

sent from the central processor. It is turned off 

with SP2 of the next character. 

Transmit Acknowledge (71. 20. 05.1, 2F) 

This latch, when on, energizes the transmit relay. 

It is turned on when a polling is received and the 

reader is not ready to transmit a message, or 
when addressed to receive a message and the ter­

minal is ready to receive. It is turned off after 

two space bits are transmitted (start and 1 bits). 

Transmit Acknowledge (71. 20. 05. 1, 2H) 

This latch, when on, prevents the terminal from 

printing the acknowledge character and also from 

turning on lights on the RAP keyboard. It turns 

on when the transmit-acknowledge latch (2F) 

comes on, and turns off with SP2 at the end of the 

transmit acknowledge character. 

PURPOSE OF LIGHTS AND SWITCHES 

For a description of the lights on the RAP keyboard 

see the Routine Action Pushbutton (RAP) Keyboard 

section. 
The purpose of the CE indicator lights on the SMS 

gate is the same as the purpose of the respective 

triggers and latches. This description is in Pur­

pose of Triggers and Latches. 

Switches 

LCL (Local) 

This switch is on the ASR 32 terminal control panel. 

When on, it conditions the terminal to be tested off­

line. A light lights within the switch when on. The 

transmit relay is not operational when the switch is 

on, nor can data enter the terminal from the receive 

relay. 

Line Shunt Switch 

The line shunt switch is on the relay gate in the 

terminal control unit. This switch, when on, shunts 

the transmission line with a 110-ohm resistor and 

isolates the terminal from the line. 

~ THIS SWITCH MUST BE TURNED ON IF THE 

MERCURY RELAY CARD, (TRANSMIT, RECEIVE, AND 

SELECTOR MAGNET RELAYS) IN THE SMS GATE; AT A18, 

IS REMOVED. OTHERWISE, THE ENTIRE TRANSMISSION 

LINE BECOMES OPEN WHEN THE RELAY CARD IS REMOVED. 
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TERMINAL TEST PROCEDURES 

Operational tests can be performed on the terminal 
when off-line (disconnected from the line) or on-line 
(controlled by the central processor). 

Off-Line Terminal Tests 

Test 1: RAP Keyboard Tests 

These tests check to make sure scan cycles 1 and 2 
operate correctly to print and punch tape from the 
RAP keyboard. A series of 13 tests are necessary 
to check the entire RAP keyboard. 

Initial setup: 
1. Turn the terminal power switch on. 
2. Turn the LCL switch on. 
3. Press the reset key on the ASR 32. 
4. Reset the RAP keyboard. (Do not repeat these 

steps for each test.) 

Each of the following tests prints and punches 
the characters as scanned from each group and 
column of the RAP keyboard. 
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1. Press: 
Alternate inn 1. 
All pushbuttons in column 1. 
Enter key. 

Print: 

# ~ 555 ~ ~ ~ ~ ~ ~ ~ ~ 

2. Press: 
Alternate inn 2. 
All pushbuttons in column 2. 
Enter key. 

3. Press: 
Alternate inn 3. 
All pushbuttons in column 3. 
Enter key 

Print: 

E-< 
# z 55522222222 

4. Press: 
Reset all alternate inn pushbuttons. 
All pushbuttons in column 4. 
Enter key. 

Print: 

# ~ ;:i 5511111111511## 

5. Press: 
All pushbuttons in column 5. 
Enter key. 

Print: 

E-< 
# z 0556#665666 

6. Press: 
All pushbuttons in column 6. 
Enter key. 

Print: 

E-< E-< 
# z z 550#005000 

7. Press: 
All pushbuttons in column 7. 
Enter key. 

Print: 

# ~ ~ iJ511F115111 

8. Press: 
All pushbuttons in column 8. 
Enter key. 

Print: 

E-< E-< 
# Z Z059#995999 

9. Press: 
All pushbuttons in column 9. 
Enter key. 

Print: 

E-< E-< E-< 
# Z Z Z5?#??5999 

10. Press: 
All pushbuttons in column 10. 
Enter key. 

Print: 

# ~ ~ ~ ;:i &#&&5999 

11. Press: 
All pushbuttons in column 11 except A VAIL. 
Enter key. 

Print: 

#~ ~ ~ 0&# .. 5999 

12. Press: 
All pushbuttons in column 12. 
Enter key. 

Print: 

# ~ ~ ~ ~ &#/ /5999 

13. Press: 
RAP keyboard reset lever. 
Enter key. 

Print: 
.11555555555555 



Test 2: Lights Test (Off-Line or On-Line Test) 

1. Press the lights test key on the ASR 32. 
2. All nine room-status lights on the RAP keyboard 

come on. 
3. Release the lights test key. 
4. All nine room status lights go out. 

Test 3: Off .Line Polling Test 

This test checks the transmit and local-copy oper­
ation of the terminal. A polling operation is sim­
ulated by keying the terminal poll address on the 
ASR 32. If the terminal address card (COl) is 
not wired properly for the terminal tens and units­
address characters, the transmit operation will 
not start. Make sure the address characters are 
properly keyed, and the address card is correctly 
wired. 
1. Turn power on. 
2. Turn the LCL test switch on. 
3. Reset the RAP keyboard. 
4. Press any pushbuttons desired on the RAP 

keyboard, or leave it completely reset. 

Note: If the A VAIL pushbutton is pressed, bypass steps 

6 through 10 and proceed to step 11. 

5. Press the enter key. Scans 1 and 2 prepare 
tape and print the RAP keyboard data. 

6. Set the reader lever to STOP-FREE. 

7. Pull the tape taut. 
8. Set the reader lever to ST ART. 
9. Type any data desired on the ASR 32 keyboard. 

10. Press the send key. (The steps 11-15 simulate 
polling.) 

11. Type the FIGS key on ASR 32 keyboard. 
12. Type the J-key (EOT) on the ASR 32 keyboard. 
13. Determine the proper tens-address character 

assigned to the terminal from the chart, (see 
the chart on ALD 71. 20. 04.0). 

14. Determine the proper polling units-address 
character assigned to the terminal from the 
chart, ALD 71. 20. 04. 0. 

15. At this time the tape read should start. The 
tape data is read, printed, and repunched on 
the ASR 32. The printed data should corre­
spond to the data printed while the message was 
being prepared. 

On Line Terminal Tests 

Tests 4 and 5 make sure the terminal is operational 
when on-line and controlled through the central proc­
essor. 

Test 4: All Characters Test 

This on-line test checks to make sure that the ter­
minal can correctly print all characters sent from 
the central processor, that all room status lights 
can be turned on from the processor, and that func­
tional operations can be performed. 

1. The LCL test switch and the line shunt switch 
must be off. 

2. Reset the RAP keyboard. 
3. Press the Host Inn 1 pushbutton. 
4. Press the Test pushbutton. 
5. Press the Enter key. 
6. Set tape reader lever to "stop-free". 
7. Pull tape taut. 
8. Set tape reader lever to "start". 
9. Press the send key. The message transmits 

when polled. 
10. The central processor immediately returns 

the all-characters test message. The printout 
of this message is as follows: 

##55.f> g: 5555555 + §l (This line prints while transmitting.) 
:.:;; Q < ~ ;""' 

ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 - ~ $&# r:Q r..:i P.. :Z ? • · 

Test 5: Message Switch Test 

This on-line test permits all characters transmitted 
from the terminal to the central processor, to be 
returned by the processor to the same terminal. 
This is a very complete test, in that the terminal 
is tested in both transmit and receive mcxie, the 
transmission line is tested in both directions, and 
certain operations of the central processor are 
tested. 

1. Reset RAP keyboard. 
2. Press the host-inn-2 pushbutton. 
3. Press the test pushbutton. 
4. Press the enter key. 

a. Scans 1 and 2, and printout of RAP keyboard 
contents. 

5. Set the tape-reader lever to STOP-FREE. 

6. Pull the tape taut. 
7. Set the tape-reader lever to START. 
8. Type any data desired on the ASR 32 keyboard. 
9. Press the send key. 

a. Scan 3. 
b. The message is transmitted when polled. 

10. The central processor immediately returns 
the same message to the requesting terminal, 
where it prints and punches. This received 
data should compare with the printout of the 
transmitted data. 
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Figure 6·21. ABN-AFR-AHD-APN-YER Circuitry 
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SMS COMPONENT CIRCUITS 

All of the information necessary to repair and main­
tain SMS gates, backpanel pins, wire wraps, etc. 
can be found in IBM Customer Engineering Instruc­
tion Reference: Standard Modular System, Form-
223-6900-1. 

ABN (Figure 6-21) 

The ABN card (part 370126) has 4 relay magnet 
driver circuits. A -S level causes both transistors 
to conduct, and causes current to flow through the 
magnet coil to -4BV. This picks the magnet. 

AFR (Figure 6-21) 

The AFR card (part 371943) is a 15 ma indicator 
lamp driver. A +S level holds T2 cutoff. In the 
off status a small amount of bias current passes 
from -12V through the lamp and 1. BK resistor to 
preheat the lamp. This prevents current surges 
through the transistor when the lamp is turned on. 
A -S level causes T2 to conduct through the lamp 
to -12V, and lights the lamp. 

ARK (Figure 6-21) 

The ARK card (part 370322) is an extender card to 
other AND or OR cards. Pins G, K, C, and P 
need an external collector load resistor if the back­
panel is wired from any one of these pins to pin L. 
The base of the transistor is biased by the voltage 
developed across the input divider network. When 
a +S level exists on both inputs, the transistors 
are reverse-biased off. Current flow from the 
-12V supply through the 1. 6K collector resistor 
to the external load causes an output level of about 
lOV, depending on the value of that load resistor. 
Dropping either input to a -S level causes T4 to 
conduct and raises the output level to OV. 

APN (Figure 6-21) 

The APN card (part 370666) is a gated multivibrator. 
Whenever the input at pin A is at +S, the output of 
pin R is -S. But when pin A is gated -S, the APN 
card oscillates between +Sand -S, This multivi­
brator card operates with an external capacitor 
card such as the YER. With the YER card, the 
multivibrator will operate in the ranges of 100, 75, 
or 32. 5 cycles per second, depending on the amount 
of capacitance wired to the APN card. 

When pin A is at ground level, the multivibrator 
is not gated. Transistor TB is cut off, cutting off 
T7. Pin B goes to -12V through R42 and allows 
T6 to conduct. The output of the collector of T6 

will be ground level through the 5. 6K resistor to 
the base of T4. This cuts off T4 and causes the 
output of pin H to be about -12V. 

When the gate at pin A is dropped to -12V, the 
multivibrator oscillates between T7 and T3. Pin B 
goes to about ground level, and cuts off T6. T6 
allows T4 to conduct through the 5. 6K resistor. 
Capacitor C2, mounted on the YER card, receives 
a plus shift from pin B to the base of T3. This plus 
shift cuts off T3 and allows T4 to conduct. Pin R 
is now at ground level because T4 is conducting. 
When the C2 capacitor times out, the resistor net­
work on the base of T3 allows T3 to conduct again, 
to cause a plus shift through C4 to cut off T7. At 
the same time a plus level from T3 is applied to T4. 
When T7 is cut off, pin B goes to -12V to allow T6 
to conduct. The collector of T6 goes to ground, and 
brings up the other leg that will cut off T4 to force 
it to go to -12V. The multivibrator action continues 
until pin A is placed at ground level, when the os­
cillation will cut off. 

CAJ (Figure 6-22) 

The CAJ card (part 37026B) converts a W-level 
voltage (-48V) to an S-level voltage (-12V). Four 
individual converter circuits are on each card. 
Input pins are: A, B, C, D. Output pins are: F, 
E, G, H. The input and output are always in phase. 

CA J 

032 R 27 R 25 
A 

R 14 08 
5. lK 

0 31 R 30 - -
B 

R13 026 5, lK 

0 33 - -c 
R 15 

01 5. lK 

0 34 R 22 R4 - -= 
0 

R 16 
03 5. lK 

- -
Figure 6-22. CAJ Circuitry 
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CD (Figure 6-23) CEYB (Figure 6-23) 

The CD card (part 371029) is a three-way circuit The CEYB card (part 371032) has four emitter fol­
lower circuits. A +S input gives a +S output. Be­
cause of the low impedance of an emitter follower, 
the output level is not radically affected by the out­
put load resistor. Note that only one of the four 
circuits has a load resistor without backpanel 
wiring. 

for powering and level setting of CTRL levels. Each 
circuit on the card performs a basic logical function 
(+A, -0, I) and inverts the input signal. The log­
ical function is performed by the input resistor net­
work and the invert function is accomplished by 
the common emitter transistor configuration. In 
the -OR logic application a +S output is obtained. 
whenever a -S occurs at any of the input pins. For DHE (Figure 6-23) 
a +AND logic application, a -S output results when 
all inputs are at a +S level. The DHE single shot provides a minus output pulse 

of a definite time duration. With all inputs positive, 
Tl is cut off and T3 is conducting. T3 is held in 
conduction by the voltage divider from -12V to 

CD +12 

~E,D,L 

f K 

K,R,H 

• --, r -A- -o n +s S D -12 

-s u -s- s s E- _J L-s 
+S -K-

+S rf+S-P-oA D- I J+S -U L-o- s U -s 
-R-
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+~ L 

DHE Prevent another shift 

before SS times out r------------., 
I I 

: -SS BI s s 
+S K 

+S l I L 
-s u 

-12 

02 

-12 

+12V through D3. 

CEYB +12 

L I A,K,R,E 
I 

JOA 

B,C,F,L Q------i 

D 
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-s s s +s_n_-st:JE _;fl -FD-rel 
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+Su--c-CJOE s +Su -~E -S -S L 
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f o-----1 
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Eo----1 

Capacitor C 

+12 

03 100 pf 
Oo-----11-------iQ----t 

33K I n'c 

-12 - 2 
--------------------------------------------------~ 

Figure 6-23. CD-CEYB-DHE Circuitry 
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If any input goes negative, Tl conducts. Part 
of the Tl current comes from -12V through the 
timing resistors, timing capacitor C, and D2. The 
resultant drop across the timing resistors reverses 
bias D3 so T3 is cut off by the voltage drop across 
D4. As capacitor C charges, the voltage across 
the timing resistors diminishes, and the cathode of 
D3 goes more and more negative. Eventually, the 
capacitor-charging current through the timing re­
sistors cannot hold D3 cut off. When D3 conducts, 
the voltage divider in the base circuit of T3 (be­
tween -12V and +12V) is reestablished. T3 now 
conducts, and the output returns to the UP level. 

A negative going pulse on one of the inputs causes 
a negative going pulse on the output. Because the 
charging current of the timing capacitor cannot flow 
without Tl's conducting, Tl must be held in conduc­
tion for the timing duration of the circuit. This 
means either the input pulse must be of greater dur­
ation than the output pulse or the output must be 
tied back as one of the inputs. 

When all inputs are again positive, Tl is cut off 
and the Tl collector and T2 base tend to go toward 
-12V. Current flows from -12V through T2, C, D3, 
and T3 base to emitter to ground. The timing ca-

Bias A 

Pick B 

o----+..,_I __ -..., ---- , 

I 
I 

Relay 1 

pacitor is thus quickly charged to about 12V (minus 
on the left plate) in preparation for the next timing 
cycle. 
DWX (Figure 6-24) 

The DWX card (part 374570) contains four mercury 
wetted relays. Each relay has one normally closed 
contact point. Relays 1 and 2 each have a bias 
winding and a pick winding. Relays 3 and 4 have 
only a pick winding, and their contact points are 
protected with an RC network. · · 

In the 1971 Model 20, relay 1 is the receive re- /¥ 
lay, and the bias winding is connected to -48V ,/.,, 

through a 2K resistor to ground. About +s ma cur­
rent flows in the bias circuit. Relay) is the trans­
mit relay. The bias winding is not used in R2. The 
resistance of the pick coil of each relay (Rl and R2) 
is 190 ohms. The resistance of the bias coil of each 
relay is 665 ohms. 

Relay 4 controls the input to the ASR 32 selector­
magnet driver card. The pick coil is connected to 
-48V and controlled from the SMS control unit cir­
cuitry. The resistance of the pick coil is 2400 ohms 
(15% tolerance). 

Relay'l is not used. 

'-._~~ 
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Figure 6-24. DWX-Telegraph Relay Card 
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MH (Figure 6-25) MP (Figure 6-25) 

The MH card (part 371487) has four power inverter 
circuits, each of which provides a strong output for 
driving additional circuits or transmission lines. A 
weak S input causes an amplified and inverted S out­
put. The 3. 3 ohm-33 µf network decouples the col­
lector load resistor from the -12V supply to pre­
vent sudden current demands from affecting other 
circuits. 

The MP card (part 371638) is a capacitor card for 
single shots. Four capacitors of different values 
are on the card. 

-·o"---A F--
--0 G--
--C E--

MP--

MP--371638 

Figure 6-25. MH-MP-MX Circuitry 
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MX (Figure 6-25) 

The MX card (part 371661) has four three-way cir­
cuits that perform basic logic functions (+A, -0, I) 
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and invert the input signal. The logic function is 
performed by the input resistor network and the in­
vert function is accomplished by the common emitter 
configuration. One circuit is available for dot func­
tions. Dropping either input to -S raises the output 
to +S. 

UFK (Figure 6-26) 

The UFK card (part 374143) contains all the circuitry 
for the serdes shift register. 

Each stage of the register uses two transistors. 
One transistor in each stage conducts, while the 
other is cut off. As the stage flips, the conducting 
transistor cuts off while the other starts to conduct. 
Each stage gates the succeeding stage, and the oscil-

Y JD 

-A NJ-w D 

Figure 6-27. YJD Circuitry 

0 

0 Input 

0 Holdover 

© Output 

0.1 uf 

14 Capacitors 
on each card 

N 

Note: This represents one of fourteen 
configurations on o card which 
contains fourteen 0.1 uf 
capoc itors. 

CAP 

! 
YJD-

Figure 6-28. MX Single Shot 

lator pulse to all the stages sets the transistors that 
are gated. The gate pulse has to precede the set 
pulse by about 20 seconds. 

Space bits gate TS to conduct. Mark bits gate 
Tl3 to conduct. TS, when conducting, conditions 
the base of Tl3 positive to cut off transistor Tl3. 
The output-pin G is positive whenever TS conducts. 
The other stages function the same as TS and Tl3, 
except the gates are provided from the preceding 
stage. 

YER (Figure 6-21) 

The YER card (part 370667) is a capacitor card to 
control the timing of the oscillator card (APN). 
Four capacitors of different values are on the card. 

YJD (Figure 6-27) 

The Y JD card, (part 3 7 OS04) contains fourteen O. 1 
uf capacitors. Each capacitor is a time delay for 
the MX-card single shots. 

MX Single Shot (Figure 6-2S) 

This is a plus single-shot circuit created by an 
arrangement of SMS cards. The input at pin 1 is 
normally at a -S level. Pin 2 will, therefore, be 
plus over to the +AND output circuit. When pin 1 
goes plus, the second leg to the AND circuit will 
be fulfilled, to allow the output of the AND circuit 
at pin 3 to go minus. The plus at pin 1 also goes 
through the inverter card and attempts to act as a 
minus at pin 2. However, the capacitor card will 
hold this line plus for a short period of time. The 
pulse decay at pin 2 is shown in the sequence chart. 

+12 

MX--
-12 
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Eventually this capacitor times out, and causes the 
top leg of the AND circuit to go minus, and there­
fore the output at pin 3 goes plus. The output timing 
of this circuit at pin 3 should be at least 15 micro~ 
seconds and may be considerably more. 

This circuit is called an MX single shot l;>ecause 
this was the first card to be widely used for this 
configuration. Presently AHK, CAB, and CD cards 
are used to ma,ke MX single shots.. However, the 
circuit operation remains the same. 
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GLOSSARY: 

Terms Particularly Applicable to IBM 1971 

Addressing. A series of characters transmitted 
from the central processor to select the terminal 
designated to receive a message. 

ASR. Automatic-send-receive. 

Bid. When the terminal is ready to transmit a 
message it in effect, asks (bids) for the line. When 
polled the terminal will start to transmit by reading 
tape. 

Bit. Same as Mark (current flowing). 

Broadcast. The central processor can address all 
terminals at once (address zero-zero) and transmit 
the same message to all terminals simultaneously. 

Central Processor. The message-switching center 
in Memphis, Tenn. All terminals connect via tele­
graph lines to the central processor. 

~ Carriage return. 

EOB (End-of-block). This one-character code (1, 
4 marking) is transmitted only from a terminal. 
When preceded by a figures character, it signals 
the central processor that the message from the 
terminal is complete. Also, at the terminal, the 
character, when preceded by figures, turns the 
terminal around to receive mode so it can receive 
the reply from the processor without being addres­
sed. 

EOB Sequence, A figures character (1, 2, 4, 5 mark­
ing) followed by the EOB character (1, 4 marking). 

EOT (End-of-transmission). This one-character 
code (1, 2, 4 marking) is sent only by the central 
processor. It is transmitted during polling or ad­
dressing, and also as the last character of a mes­
sage. The bell at the terminal will ring when the 
character terminates a message. The figures 
character precedes the EOT character. 

EOT Sequence. A figures character (1, 2, 4, 5 mark­
ing) followed by the EOT character (1, 2,4 marking). 

FIGS (figures character). This character puts the 
machine in a figures shift, and accepts all subse­
quent character codes as figures, 

Half-Duplex, Data can be both transmitted and re­
ceived, but not simultaneously. 

Host Inn. The Holiday Inn chosen to receive the 
message or reservation. 

Index Card. A card file maintained at each terminal 
location. Each card describes and illustrates infor­
mation about each Holiday Inn, and other Inns in the 
immediate area. 

Intelligence bits. The bits that make up each charac­
ter. The 1971 is a 5-level terminal. Therefore, all 
characters consist of 5 intelligence bits. 

IP. Input. 

LCL. Local. 

LF. Line feed. 

Local copy. All data transmitted is simultaneously 
received at the transmitting terminal. The terminal 
copies (prints) all information sent from the terminal. 

LTRS (Letter-Character). This character puts the 
machine in a letters shift, and accepts all subsequent 
character codes as letters. 

Mark. A time interval when current flows in the 
trai1'Siliission line (60 ma). 

No Bit. Same as space (no current). 

Polling. A series of characters transmitted from 
the central processor to select a terminal to trans­
mit, if a message is ready for the central processor. 

RAP. Routine-action-pushbutton keyboard. 

Requesting Inn or Terminal. The Holiday Inn where 
the reservation or transaction originates. 

Serdes (Serialized-Deserialized). This is the type 
of shift register used. 

~ Standard modular system. 

Space. A time interval when no-current flows in the 
tranSmission line. 

~ Shift register. 

Start Bit. A space bit that always precedes every 
character transmitted on the line. 

Stop Bit. A mark bit that always follows the charac~ 
ter intelligence bits. The stop bit is always at least 
1. 5 units of time as compared to the other bits of 
the character. 
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Data Transmission Terms 

Amplifier. A device which receives energy at a low 
level and sends it out at a high level in identical or 
nearly identical form. 

Amplitude. The size or magnitude of a voltage or 
current waveform. 

Attenuation. The decrease in amplitude that accom­
panies propagation or passage through equipment, 
lines or space. 

Audio. Frequencies which can be heard by the 
human ear (usually 50 cycles to 16, 000 cycles per 
second)o 

Band. Range of frequency between two defined 
limits. 

Bandwidth. The difference, expressed in the num­
ber of cycles per second, between the two limiting 
frequencies of a bank. 

Baud. A unit of signaling speed in data transmission. 
The speed in bauds is equal to the number of bits 
per second. 

Bit. Contraction of binary digit, the smallest unit 
of information, which has two possible states, 1 and 
o. 

Bit rate. The speed at which bits are transmitted, 
usually expressed in bits per second (bauds). 

Buffer. A storage device used to compensate for a 
difference in the rate of flow of information, or the 
time of occurence of events. 

Cable. Assembly of one or more conductors within 
an enveloping protective sheath so constructed as to 
permit the use of conductors separately or in groups. 

Cable, Coaxial. A cable consisting of one conductor 
(usually a small copper tube or wire) within and in­
sulated from another conductor of larger diameter, 
usually copper tubing or copper braid. 

Calling, Selective. The ability of a transmitting 
station to direct a call to one or more specifically 
designated stations. 

Carrier. A high-frequency current that can be 
modulated by voice or signaling impulses. 

Carrier, Communications Common. A company 
that furnishes communications services- to the gen-

6-38 

eral public, and is regulated by appropriate state 
or federal agencies. 

Carrier System. A means of conveying a number of 
channels over a single path by modulating each chan­
nel on a different carrier frequency and demodulating 
at the receiving point to restore the signals to their 
original form. 

Channel. A path for electrical transmission between 
two or more stations or channel terminations. The 
channel may consist of wire or radio waves or both. 
A channel is sometimes referred to as a circuit. 

Channel, Analog. A channel on which the informa­
tion transmitted can take any value between the 
limits defined by the channel. Voice channels are 
analog channels. 

Channel, Duplex. A channel that provides simultan­
eous transmission in both directions. 

Channel, Four-Wire. A two-way circuit where the 
signals simultaneously follow separate and distinct 
paths in opposite directions in the transmission 
medium. 

Channel, Half-Duplex. A channel capable of trans­
mitting and receiving signals, but in only one direc­
tion at a time. 

Channel, Simplex. A channel which permits trans­
mission in one direction only. 

Channel, Two-Wire. A two-way circuit for trans­
mission in either direction, but not simultaneously. 

Channel, Voice Grade. A channel that permits trans­
mission of speech. 

Channelizing. The process of dividing one circuit 
into several channels. 

Character. The actual or coded representation of a 
digit, letter or special symbol. 

Circuit. A physical, metallic connection between 
two points. 

Circuit, multi-point. A circuit that interconnects 
several locations and makes information transmitted 
over the circuit available at all locations simultan­
eously. 

Code. A system of symbols and rules for use in 
representing information. 



Communication. The transferring of information 
from one point to another. 

Communication, Data. The transmission of data 
from one point to another. 

Contention. A condition on a multipoint communica­
tion channel when two or more locations try to trans­
mit at the same time. 

Converter. A device capable of converting impulses 
from one mode to another; such as, analog to digital 
or parallel to serial. 

Data, Analog. A physical representation of informa­
tion. The representation bears an exact relationship 
to the original information. The electrical signals 
on a telephone channel are analog representations of 
the original voice. 

Data, Collection. The act of bringing data from one 
or more points to a central point. 

Data, Digital. Information represented by a code 
that consists of a sequence of discrete elements. 

Data Set. A modulation/demodulation device to pro­
vide compatibility between input/output equipment 
and communications facilities. 

Data Transmission. The sending of data from one 
place to another or from one part of a system to 
another. 

Dialing, Direct Distance. An exchange service that 
enables a telephone user to select subscribers out­
side the user's local area. 

Exchange, Central Office. The place where a com­
munications common carrier locates the equipment 
that interconnects incoming subscribers and circuits. 

Exchange, Dial. An exchange where all subscribers 
originate their calls by dialing. 

Exchange, Manual. An exchange where calls are 
completed by an operator. 

Exchange, Private Automatic (PAX). A dial exchange 
that provides private telephone service to an organ­
ization, and does not allow calls to be transmitted to 
or from the public telephone network. 

Exchange, Private Automatic Branch (PABX). A 
private automatic exchange that provides for the 
transmission of calls to and from the public tele­
phone network. 

Exchange, Private Branch (PBX). A manual or dial 
exchange that is connected to the public telephone 
network, located on a customer's premises and oper­
ated by his employees. 

Exchange Service. A service that permits intercon­
nection of any two customers' telephones through the 
use of switching equipment. 

Frequency Multiplexing. A method for dividing a cir­
cuit into many channels within the bandwidth of the 
circuit. 

Hard Copy. A machine-printed document, such as a 
message, order, invoice, etc. 

Header. The first part of a message that contains all 
necessary information for directing the message to 
the destination(s). 

In-Plant System. A data-handling system confined to 
one building or a number of buildings in one locality. 

Interface. A common boundary. For example, phy­
sical connection between two systems or two devices. 

Loop, Local. A channel that connects a subscriber to 
a central office exchange. Usually a metallic circuit. 

Mod/Demod. Abbreviated form for modulating and 
demodulating units. 

Modem. Contraction of modulator-demodulator. 

Modulation. The process by which some character­
istic of one wave is varied in accordance with another 
wave. 

Multiplexing. The division of a transmission facility 
into two or more channels. 

Network. A series of points interconnected by com­
munications channels. 

Network, Leased Line or Private Wire. A series of 
points, interconnected by telegraph, or telephone 
channels, and reserved for the exclusive use of one 
customer. 

Network, Private Telegraph. A series of points 
interconnected by leased telegraph channels. Pro­
vides hard-copy and/or five-track punches paper 
tape at both sending and receiving points. 

Off-Line system. A system in which human oper­
ations are required between the original recording 
functions and the ultimate data processing function. 
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This includes conversion operations as well as the 
necessary loading and unloading operations incident 
to the use of data-gathering systems. 

On-Line system. A system that eliminates the need 
for human intervention between source recording and 
the ultimate processing by a computer. 

Perforator, Tape. Manually operated equipment 
that punches holes in paper tape. 

Point-to-Point Transmission. Transmission of data 
directly between two points without the use of any 
intermediate terminal or computer. 

Poll. A flexible, systematic method, centrally con­
trolled, for permitting stations on a multipoint cir­
cuit to transmit without contending for the line. 

Priority Indicators. Groups of characters used in 
the header of a message to define the order of trans­
mitting messages over a communication channel. 

Processing, Batch. A method of processing in which 
a number of similar input items are accumulated 
and grouped. 

Processing, In-Line. A method of processing in 
which individual input transactions are completely 
processed and all pertinent records are updated 
without previously having been grouped, 

Record. A group of related facts or fields of infor­
mation treated as a unit. 

Relay Center. Message switching center. 

Repeater. A device to amplify and/ or reshape com­
munications signals. 

Reperforator, Tape. A device which automatically 
punches a paper tape from received signals. 

Routing. Assignment of the communications path by 
which a message or telephone call will reach its 
destination. 

Routing, Message. The function of selecting the 
route, or alternate route, if required, by which a 
message will proceed to its destination. Sometimes 
used in place of message switching. 

Routing Indicator. An address or group of charac­
ters in the header of a message that defines the 
final circuit or terminal to which the message has 
to be delivered. 
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Service, Extended Area. An exchange service with­
out toll charges, which extends over a geographical 
area (where there is a community of interest) in re­
turn for a somewhat higher exchange service rate. 

Service, Private Line (Wire). A channel or circuit 
furnished a subscriber for his exclusive use. 

Stunt Box. A device to coo.trol nonprinting function 
of a telegraph terminal. 

~ A modulation/demodulation device to make 
business machine signals compatible with communi­
cations facilities. A subset is also known as a 
~. subscribers set, or data set. 

Switching, Circuit or Line, A switching technique 
where the connection is made between the calling 
party and the called party before the start of a com­
munication (for example, telephone switching). 

Switching, Message. The technique of receiving a 
message, storing it until the proper outgoing circuit 
is available, and then retransmitting it. 

Switching Center. A location at Which incoming data 
from one circuit is transferred to the proper out­
going circuit. 

Switching Center, Automatic Message. A location 
where an incoming message is automatically directed 
to one or more outgoing circuits according to intelli­
gence contained in the message. 

Switching Center, Semiautomatic Message. A loca­
tion where an incoming message is displayed to an 
operator who directs the message by pushbutton ad­
dressing to one or more outgoing circuits according 
to the information read from the tape. 

Switching Center, Torn-Tape. A location where 
operators tear off the incoming printed and pwiched 
paper tape and transfer it manually to the proper 
outgoing circuit. 

~ The published rate for a particular approved 
commercial service of a common carrier. 

Telecommunication. Any transmission or reception 
of signals, writing, sounds, or intelligence of any 
nature, by wire, radio, visual or electro-magnetic 
systems. Often used interchangeably with commun­
ication. 

Teleprinter. Trade name used by Western Union to 
refer to its. telegraph terminal equipment. 



Teletype. Trademark of the Teletype Corporation. 
A system for transmitting messages over some dis­
tance. It employes keyboard or paper tape sending 
and printed receiving. 

Teletypewriter. Trade name used by AT&T to refer 
to telegraph terminal equipment. 

Teletypewriter Exchange Service (TWX). A switched 
network for interconnecting AT&T Teletypewriter 
subscribers. 

Telex. An automatic Teletype exchange service 
provided domestically by Western Union. 

Telpak. A tariff offered by AT&T for the leasing of 
wide band channels. 

Toll. A charge for making a connection beyond an 
exchange boundry. 

Transmission. The electrical transfer of a signal, 
message or other form of intelligence from one loca­
tion to another. 

Wide Area Telephone Service (WATS). A service 
which allows the customer to place unlimited calls 
within one or more zones on a direct dialing basis, 
for a predetermined monthly charge. 
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/)11/e: 

lepi/Loc): 

hone Ext.: 

Subject: 

?.eference: 

To: 

February 16, 1965 
Memphis #240 
272-3031 

--------···---------------------------· . ---------·-- ---- ··--

Holiday Inns 1971-20 Terminal Installation Planning 

My Letters of January 18, and Fe::-::uary 1, 1965 

Field Engineering Brc:nch Office Managers 
Holiday Inn Service Locations 

COMMON Ck-=<.RIER 

Ac c...ou tJT 

A.'::. &T. will provide approximately 45, 000 miles of half duplex telegraph 
grade lines. The standard five bit positions per character Baudot code is 
used at a speed of 60 words per minute for the initial installations. 
Beginning in April, the termina~s will be installed at 7 5 words per minute. 
In the future, probably SeptemJ:ier, all 60 word machines will be converted 
to 7 S. This is necessary because 'l'eletype parts used on the 1971-20 for 
75 wpm speed will not be available until April. 

No data set is required for operation of the 1971-20 which is equipped with 
a standard phone plug for connection into a line jack provided by the 
common carrier. This jack is part of a D. Q. M. (Distortion Quality Monitor) 
box into which A. T. &T. is terminating its line in each Inn location. In 
addition to providing a demarcation jack, the D. Q. M. box incorporates two 
other functions which will assist in localizing reported troubles. These 
functions are displayed by two lights: 

1. White Lights: 

(A) Allows full time line monitoring on in-service basis. 

(B) F~ickers when signals are being received. Off in mark 
condition-- on in space condition. 

2. Amber Light: 

(A) Shows signal deterioration in excess of a preset thres~1old. 

(B) Glows when distortion is in excess. 

When questio::-.0:::. by maintenance people, the operator can determine line 
condition by o:::;serving status of lights. The D. Q. M. box requires a 
115 volt rece:;:;·~a.cle identical to the 1971-20 outlet. 
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All o:::-ders for local phone line installations have been placed through 
A. T&T. in Memphis. No action by the local branch office should be 
necessary except to verify that lines have been installed prior to terminal 
ins tall a ti on date. 

PHYSICJi,L PLll.NNING 

The parent Ho:iday Ir:r,s headquc.rters has sent a letter to each Innkeeper 
describing in general the operation of the terminal, its dimensions, and 
power requirements. However, the local IBM office may be contacted for 
physical planning information by Holiday Inn personnel in your area. The 
enclosed specification sheet is for information in this regard. The 1971-20 
will opera'.:e in parallel with the Teletype A. S. R 28 now beinc; used by each 
Inn. For this reason, the electrical outlets and the D. Q. M. box should 
be placed fr, a position to permit simultaneous operation and in most 
instances allow the 1971-20 to be moved into the present position of the 
Teletype when it is discontinued. The IBM terminal is 10 inches longer 
than the A. S. R. 2 8 -- a fact of wh=. ch the Innkeeper should be informed, 
if he is not aware of it alrec.dy. This could present an awkward situation 
for the C.E. when installing the terminal if adequate space were not 
planned for before hi.s arrival. 

I suggest that at least a phone cail be made to each Inn to insure that the 
following information has been rec:eived and understood. 

1. A duplex power receptacle is required. The 1971-20 and the D.Q.M. 
box require a. c. power and are equipped with the same type power 
plug. 

2. Both the IBM terminal and the presently installed Teletype will operate 
for at least a month in parallel prior to discontinuance of the A.S.R. 28. 

3. The power receptacle and D. Q. M. box should be situated to permit 
both simultaneous and terminal only operation. The 1971-20 cords 
are long to assist in this conversion period. 

4. The 1971-20 terminal is approximately 10 inches longer than the 
Teletype A. S. R. 28 / but is S inches less in depth. 

INSTALLATION 

All instc.llation dates shovrn on the February 1, listing mailed to each 
servicing office a:::-e for this year - :s 6 5, and supercedes any dates that 
may have appeared on machine orders. This date indicates the week set 
aside for termi::.Z::ls on certain lines to check in with the host computer. 
Each termir"c.l, vvhere possible,._ will be scheduled on a different day to 
permit greatest C.E. coverage,. 
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The machir~es fo:- yot.::- o:Eiice should arrive early enough to allow sufficient 
ti::x.e for physical installation a:'"ld off-line tests, which check all functions 
of the 1971-20. Vvith proper off-line testing and advantages offered by the 
D. Q. M. box, we feel that the check-in procedure will not be very involved 
and that most of the required installation process can be accomplished prior 
to that time. 

Vie heve been giver. a very ar:.t.iti.~us schedule on this system and to meet 
our co:-.trc:.c-.::ua: co:.-::-:1i':11.er.·::s, vve :::.ust adhere to our proposed plans as 
closely as circumsta~-.ces permit. I know we can count on. full cooperation 
f:·om everyone in the traditional IBM spirit. 

If I can provide more information or assist in any way, please call on me 
at any time. 

~ 
K. J. Byrd 
Field Engineering 

KJB/bm 

cc: FE Area Managers 

/ 



Cable LeugtJ1s• 
A - • 

• c. Power-- 9 f 
Phone L. t, 6 in. 

ine--- 11 f t. 

r 

25.50 

I 

ELECTP"''"' _t.1vAL RE 
115 Volt AC QUIREl\'i:ENTS: 

60 Cy 1 . c e sm~·ln • 
Outlet F . .., .. ,.--~ Ptmse Req 1 • 

( 
or .:i Pr mres 

Hubbell ~ ong pfoq 0 • P~rs & Se _ -o ( Double R 
ALL DlliiENSI ym-0m 5262 °" eqmV eceptacle l 

ONS ARE • ) AP PRO 
TE LEGRA XJMATE 

.. PH REQUIR Norm~l Ph EMENTS: 
"'"-· one J Your Telepho ack Furnished B ne Comp Y any 

I 



READER'S SURVEY FORM 

Field Engineering Instruction-Maintenance: IBM 1971 Reservation Terminal 
Model 20, Form 225-3379-0 

• Is the material: Yes No 

Easy to read? D D 
Well organized? D D 
Fully covered? D D 
Clearly explained? D D 
Well illustrated? D D 

• How did you use this publication? 

As an introduction to the subject D 
For additional knowledge of the subject D 
Studying machine operation D 
During an actual service call D 

• Which of the following terms best describes your job? 

Customer Personnel IBM Personnel 

Manager D Customer Engineer D 
Systems Analyst D Instructor D 
Operator D Sales Representative D 
Programmer D Systems Engineer D 
Trainee D Trainee D 
Other 

• How often do you use this publication? 

Often O Occasionally D Seldom D 

•Comments: 

Field Stock Personnel D 
Manufacturing Engineering D 
Manufacturing D 

D Development Engineering 
Other ~~~·~~~~~~ 

Your comments help us produce better publications. Plea,;e include specific page references 
if appropriate. You may include your name and address if you wish. 

Space is available on the other side of this page for additional comments. 
Thank you for your cooperation. 
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