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MAINTENANCE MANUAL 343
V O L U M E 1

I N T R O D U C T I O N

Maintenance Manual 343 is atechnical manual that provides
general and specific information about the 38 Automatic Send-
Receive (ASR) Teletypewriter Set and its components.

Maintenance Manual 343 is made up of 3Volumes; Volume 1
contains description, troubleshooting, lubrication, disassembly and
reassembly. Volume 2contains adjustments and Volume 3contains
parts.

Each volume is made up of independent sections identified by a
9-digit niunber, such as the first section in this volume numbered
5 7 4 - 4 0 0 - 1 0 0 T C .

To locate specific information, refer to the table of contents.
Find the name of the component in column one and the title in
column two. The 9-digit section will then be found in column three.
The sections are arranged in the order shown in the table of contents.

Each section in this manual may be ordered separately, by
9-digit number, from Teletype Corporation.
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38 AUTOMATIC SEND-RECEIVE (ASR) SET
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Figure 1-38 Automatic Send-Receive (ASR) Set
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Depending on option programming, the set oper¬
ates on half-duplex (HDX) or full-duplex (FDX)
t r a n s m i s s i o n f a c i l i t i e s .

C O N T E N T S P A G E

1 . G E N E R A L 2

2 . D E S C R I P T I O N 4 T h e s i g n a l i n g c o d e i s t h e A S C I I
(X3.4-1968) (American National Stand¬

ard Code for Information Interchange). These
units are capable of generating 128 characters
using an 8-level code composed of seven data bits
and one parity bit. Asingle character is generated
with astart bit , eight data bits, and atwo-unit
stop bit.

1 . 0 4

1 . 0 3

S T A N D A R D F E A T U R E S 4

E L E C T R I C A L S E R V I C E
UNIT 5

C O M P O N E N T S 5

A. Keyboard 
B. Printer
C. Reader 
D. Punch 

E. Cabinet, Console, Pedestal
and Table 

The Model 38 ASR Set is composed of
an electromechanical printer, keyboard,

paper tape punch, and paper tape reader (Figure
2 ) . S ta t i on i den t i fi ca t i on i s p rov i ded by an
answer-back mechanism that is an integral part of
the distributor mechanism. This equipment pro¬
vides terminal facilities for exchanging recorded
commun ica t i on v ia app rop r ia te t ransmiss ion
facilities, including telegraph lines, telephone net¬
works, and radio channels.

The typing unit has a15-inch wid..
sprocket feed platen for 132 character

positions that accommodate fanfold paper stock
14-7/8 inches wide. Standard platens of 8-1/2
inches (72 characters) are available in friction and
sprocket feed units. The horizontal spacing for
the wide platen and standard platens are 10
characters per inch.

5
7
7
7

9

3 . T E C H N I C A L D A T A 9

4 . I N T E R F A C E I N F O R M A T I O N . . . 1 1

1 . 0 55 . O P E R A T I O N 1 3

R E A D E R 1 7

P U N C H 1 8

6 . R E F E R E N C E S 1 8

7 . A P L S E T S 1 9
The 38 Automatic Send-Receive (ASR)
Set provides keyboard entry into the

typing unit, tape punch, and tape reader. On-line
operation transmits data manually from the key¬
board or automatical ly from the reader using
paper tape. Transmitted data from the reader can
be simultaneously printed by the typing unit.

T h e c a b i n e t a n d c o n s o l e m a y b e
mounted either on astandard pedestal

(Figure 1) or on the customer-provided table or
counter. The color of the cabinet, console, and
pedestal are charcoal gray and ivory. The set
operates at alow noise level that is comfortable in
a n o r m a l o f fi c e e n v i r o n m e n t .

1 . 0 6

8 . O P T I O N A L F E A T U R E S 2 3

1 . G E N E R A L

1 . 0 1 This section provides ageneral descrip¬
tion and operation for the 38 Auto¬

matic Send-Receive (ASR) Teletypewriter Set
(Figure 1). It is reissued to include information
on APL (A Programming Language) Sets and to
provide information on Model 38 optional
features. The information includes adescription
of the option and any required adjustments,
lubrication, and disassembly and reassembly.
General description and operation information
for the 38 Keyboard Send-Receive (KSR) and the
38 Receive-Only (RO) Teletypewriter Sets are
contained in Section 574-401-100TC. (Parts
information is not included but may be found in
the appropriate component section.) Marginal
arrows ordinarily used to indicate changes or
additions have not been used.

1 . 0 7

References to lef t or r ight , f ront or
rear, top or bottom, etc, apply to the

set in its normi position as viewed by the
operator.

1 . 0 8

The Model 38 equipment is designed to
be used as acomputer Input -Output

(I/O) terminal, and is compatible with switched
network , se lec t ive ca l l ing , and po in t - to -po in t
private line services. The ESU (Electrical Service
Unit) is available, that contains adata modem
(data set), as an integral part of the unit. The
modem contains afrequency shift that is auto-

1 . 0 9

The 38 ASR Set is capable of trans¬
mitting or receiving data over switched

voice grade facilities or private wire facilities at
speeds up to 110 baud (100 words per minute).

1 . 0 2
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r e a d e r
c o n t a c t s

tape supply
a n s w e r - b a c k
m e c h a n i s m

d i s t r i b u t o r

type wheel

punch

c o d e b a r
b a s k e t

p a p e r
a d v a n c er e a d e r

l o c a l
r e t u r n

r e a d e r
c o n t r o l s

keyboard s e t c o n t r o l s

punch controls

Figure 2-38 Automatic Send-Receive (ASR) Set With Cover Removed
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S T A N D A R D F E A T U R E Smatically operated when the set goes on-line. This
modem is compatible with WECO 101, 103, and
113 Data Sets or equivalent. The modem and data
access arrangements enable the transmission over
voice grade telephone lines.

The following features are standard on
A S R s e t s :

2 . 0 2

●A4-row keyboard that generates all 128
A S C I I c h a r a c t e r s .

●Sends on-line through tape reader or through
keyboard.

●Receives all 128 ASCII characters —prints
94 graphics including upper and lower case
alphabet except, space and delete.

●Receives through typing unit or reader
u n i t .

●Automatic or manual pvmch —customer-
a c t i v a t e d .

● A u t o m a t i c o r m a n u a l r e a d e r — c u s t o m e r -
a c t i v a t e d .

●Sends and receives at the speed of 100 wpm
(10 characters asecond) with 11-unit C(̂ e
transmission pattern.

●Sprocket feed printer has aplaten 15 inches
wide and provides for 132 printing positions,
that accommodates fanfold paper stock,
14-7/8 inches wide.

●Sprocket feed and friction feed printers with
8-1/2 inch platens with line capacity of 72
c h a r a c t e r s .

The Data Access Arrangement (DAA) is
required when acustomer uses his own

modem. This arrangement is provided by the local
Telephone Company as part of the contract for
use of the telephone network. The reason for this
additional unit is to protect other users on the
n e t w o r k .

1 . 1 0

2 . D E S C R I P T I O N

The ASR set is comprised of akey¬
board, typing unit, reperforator, and

reader (Figures 2, 3, and 4) designed into a
cabinet and console as acomplete unit. The
cabinet and console are mounted on apedestal,
that contains the electrical service vmit and achad
box, that attaches to the left side of the pedestal
(Figure 1). The cabinet and console can be
moimted on an office desk, but the customer
must provide for chad collection and aplace to
mount the electrical service unit.

2 . 0 1

f u n c t i o n

f o r m - o u t
m e c h a n i s mplaten knob

s e l e c t o r

keyboard
reset mechan ism

n b b o n

l e f t f r on t v i ew
print carriage

Figure 3-38 Printer

S E C T I O N 5 7 4 - 4 0 0 - 1 0 0 T CPage 4



l e f t f r o n t v i e w

Figure 4-38 Keyboard

●Suppress on disable
●Automat ic f requency shi f t modulat ion
●100 words per minute (110 baud)
●Transmission serially by bits
● M a n u a l d a t a a c c e s s

●Two-color printing —red and black.
●Automatic carriage return and line feed on

c u s t o m e r - a c t i v a t e d1 3 2 n d c h a r a c t e r

option (for Wide Platen Sets).
●Tape storage for afull roll of 1000 feet of 1

inch paper tape.
●Answer-back triggered either automatically

from data modem or data set, upon receipt
of ENQ character, or manually with HERE
IS key.

● M o t o r — 5 0 o r 6 0 H z .

●Vertical line spacing —single or double (6 or
3lines per inch).

●F o r m f e e d o f 11 - i n c h o r 5 - 1 / 2 i n c h —
customer-activated option.

●F u l l - o r h a l f - d u p l e x m o d e
activated option.

●Printing in all capitals in the unshift mode —
customer-activat^ option.

●Repeat feature of any key on the keyboard
generates the character cont inuously
(Customer-Activ ated).

C O M P O N E N T S

A . K e y b o a r d

The 38 keyboard is capable of gener¬
ating 128 ASCII characters and pre¬

senting them in paral lel wire form to the
t r a n s m i t t e r d i s t r i b u t o r t h a t c o n v e r t s t h e c o d e t o

se r ia l f o rm fo r the t yp ing un i t , reper fo ra to r,
reader, or to be sent over the signal line.

The keyboard has 4rows similar to the
standard typewriter. Figure 4shows a

typical arrangement. This keyboard has arepeat-
able key feature that permits any key that is
depressed beyond the normal stop position to
continuously repeat that key until it is released.
The keyboard console has amanual local carriage
return button on the lef t , and amanual paper
advance button on the right, refer to Figure 2.
Figures 5, 6, and 7show the three typical
keyboard arrangements and their associated type
wheel character sets for Model 38 equipment.

The keyboard interlock prevents the
depression of two keys simultaneously

with the exception of the SHIFT or CONTROL
key. The CONTROL key and code keys are
designated on the keytops by darker characters.
The control codes are generated by holding the
CONTROL key depressed while depressing one of
the symbols or characters related to the control
c o d e s .

2 . 0 5

c u s t o m e r -

2 . 0 6

E L E C T R I C A L S E R V I C E U N I T

Tw o e l e c t r i c a l s e r v i c e u n i t s a r e a v a i l a b l e
f o r A S R s e t s :

2 . 0 3

●Provides interfacing that conforms with EIA
(Electronic Industries Association) Standard
RS-232-C interfacing and provides 20 ma or
60 ma dc neutral signal line.

● I n c o r p o r a t e s i n t h e E S U , a d a t a m o d e m ,
having both originate and answer modes.

The ESU that provides adata modem
has the following features:

●Half- or ful l -duplex mode
●Sending on echoplex

2 . 0 7

2 . 0 4

Page 5ISS 2, SECTION 574-400-100TC



A D T Y P E W H E E L C H A R A C T E R S E T
P O S I T I O N

S H I F T

U N S H I F T

A B C D E F G H I J K L M N O P Q R S T U V W X Y Z

a b c d e f g h i j k l m n o p q r s t u v w x y z
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U N S H I F T
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D C 1 E T B £ N O O C 2 0 C 4> E M N A K O L E
B A C K
S PA C E

T A B Q W j E R E T U R NT I Y N U L LiU LU LQ. p>

S O H D C 3 E O T A C K BELL V T T f + *S H I F T
L O C KE S C A P E A S L I N E F E E D D E L E T ED j i F j l e i I H | J K L

C A NS U B E T X S Y N S T X S O ?
C O N T H l S H I F T C O N T R LZ j l X C ^ I V B N M S H I F T

/

)

Figure 5-AAW Keyboard Arrangement

A F T Y P E W H E E L C H A R A C T E R S E T
P O S I T I O N

S H I F T A B C D E F G H I J K L M N O P Q R S T U V W X Y Z
a b c d e f g h i j k l m n o p q r s t u v w xU N S H I F T
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[123456789 0
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y
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B A C K
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D C 3S O H E O T A C K BELL V T F FS H I F T
L O C K

E S C A P E A j I s I D L I N E F E E D D E L E T EF i l e ! I H i I J I I k I l

S U B C A N E T X S Y N i S T X S O
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c ]

Figure 6-ABW Keyboard Arrangement
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A G T Y P E W H E E L C H A R A C T E R S E T
P O S I T I O N

S H I F T

U N S H I F T

A B C D E F G H I J K L M N 0 P Q R S T U V W X Y Z

a b c d e f g h i j k l m n o p q r s t u v w x y z
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Figure 7-ACW Keyboard Arrangement

conforms to ASCII-1968 for one inch wide fully
perforated tape.

B . P r i n t e r

The typing unit (Figure 3) is capable of
receiving and printing up to 94 graphics

(Figure 8) on aparity insensitive basis. The typing
unit can be programmed for one or two l ine
spaces, per line feed (LF) signal, by activating a
mechanical rocker switch on the right side of the
typing unit. Platens of 8-1/2 inches (72 charac¬
ters) are available in friction or sprocket feed.
These platens fit into the standard wide platen
c o v e r a n d a r e m o u n t e d t o t h e l e f t w h i c h e n a b l e s

the punch and reader to couple into the typing
u n i t .

2 . 0 8
The reader can be programmed by a
strapping option to operate in manual

o r a u t o m a t i c m o d e . T h e a u t o m a t i c m o d e

responds to the reception of aDCl character in
the typing unit function box. The tape can be
manually pulled through the reader for position¬
ing or advanced one character by the control
s w i t c h o n t h e s i d e o f t h e r e a d e r .

2 . 1 1

D . P u n c h

The punch (Figure 10) operates at 100
words per minute (10 characters per

second) and provides ful ly perforated 8- level,
1-inch wide tape that conforms to ASCII-1968.

2 . 1 2

2 . 0 9 Alow-paper or paper-out indication is
provided on friction and sprocket feed

machines respectively. Automatic carriage return
and line feed is incorporated into the typing units
to return printing to the left margin when the
standard line length is exceeded.

T h e f e a t u r e s o f t h i s u n i t a r e m a n u a l o r

automatic operation. The punch con¬
trols extend out from the keyboard cover and the
c h a d b o x m o u n t s t o t h e u n d e r s i d e o f t h e c a b i n e t .

2 . 1 3

C . R e a d e r

Two mechanical inputs provide power
to drive the punch block and tape feed

mechanism, and another input that provides code
transfer from the codebar basket on the typing
unit, through codebar extensions, to the reperfo¬
rator sensing levers.

2 . 1 4
2 . 1 0 The Model 38 tape reader (Figure 9) is

aparallel wire transmitter with electro¬
mechanical drive for its read-feed cycle. Speed is
controlled at 10 characters per second by the
typing unit distr ibutor mechanism. The reader

Page 7ISS 2, SECTION 574-400-100TC



1 10 1 100 0
1 10 00 0 1

0 10 1010

X O L U M N^4 bjb3 b, 7652 3 410
ROW I

PSP 0D L E0 N U L0 0 P0 0

QAI 1D GSOH q0 1 1 □0 0

R bB2D C 2S T X r0 20 10

c s3D C 3 tt sE T X c0 1 1 30
dTD t$D C 4 4E O T0 1 0 0 4

UE5N A K %E N Q ue1 0 1 50
fF V68.A C K S Y N V60 1 0

G- W7E T BB E L g w1 1 70 1

H X8(C A N XBS80 01 0
YI9E M0j0 H T yI91 1

ZJS U B * zL F i101 0 1 0
{kKE S CV T111 0 1 1

ILFS NF F <0 121 1 0
}]MGSC R m1 31 1 0 1

NRSSO >1 4 n1 1 1 0
D E L0USSI1 1 5 / 01 1 1

Figure 8-ASCII Code Chart

Figure 9-38 Reader
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3 . T E C H N I C A L D A T A

3 . 0 1 E l e c t r i c a l a n d E n v i r o n m e n t a l C h a r a c ¬
t e r i s t i c s

( a ) P o w e r 115 volts ac ±10%,
50 or 60 Hz ±0.5 Hz,

3ampere fused circuit,
single phase (3-wire)

(b) Power consumption .. . . 300 watts

(c) Temperature ranges.... This equip¬
ment is intended to be operated in a

room environment within the temperature
range of 40°F to 110°F. Serious damage to
it could result if this range is exceeded. In
this connection, particular caution should be
exercised in using acoustical or other enclo¬
s u r e s .

(d) A m b i e n t r e l a t i v e

humid i ty . . .F rom 0 to 95 percent

Storage
temperature

Physical Characteristics

Dimensions 

(e)
-40OF to 150OF

3 . 0 2

(a) See Figure 12

Weight .... 98 pounds; 105 pounds
with pedestal

Figure 10-38 Punch

( b )

E . Cabinet, Console, Pedestal, and Table

The cabinet and console are contempo¬
rary in design for both styling and

functionally to provide low operating sounds for
a c o m f o r t a b l e w o r k e n v i r o n m e n t . T h e c a b i n e t
and console are charcoal gray and ivory, the
pedestal is charcoal gray with stainless steel feet
(Figure 1). The typing unit, motor, perforator,
reader, and keyboard are housed in the cabinet
and console. The pedestal contains the electrical
service unit and mounting for the cabinet and
console, form accumulator, and fanfold rack.

2 . 1 6

cable entry2 . 1 5
s l o t

T

The cabinet and console may be
mounted on acustomer-provided table

or counter. If acustomer’s table is used, pro¬
visions for the electr ical service unit and the chad
box must be made by the customer.

f r o n t
panel

/2 . 1 7 As an option, adouble-compartment
table (Figure 11) is available when a

table style of furniture is desired, or when
addition^ electrical equipment is required, such
as the station controller. This additional electrical
equ ipment can be mounted beh ind the f ron t
panel or in the right pedestal. Aright pedestal
door is available that has provisions for an
a t t e n d a n t s e t .

/r i g h t
pedestal

d o o r
supports (2)

(with adjustable
feet)

Figure 11 -Double-Compartment Table

ISS 2, SECTION 574-400-100TC Page 9



H I G HD E S C R I P T I O N L O W(c) P o w e r c o r d

01Purpose . . . . P rov ides ac power fo r
e n t i r e s e t

. . S i n g l e 3 - p i n
polarized cord

8 f e e t f r o m b a c k
o f c a b i n e t

Binary state
Signal condition
C o n t r o l f u n c t i o n

EIA voltage
Normal voltage

(b) DC interface for 20 or 60 ma from an
external power source. Allowed voltage

range is +25 to +120 volts dc. The terminal
accepts the following signals for dc interface
applications:

DC Signal lead (+) ...Pll pin no. 11
DC Signal lead (-) ....Pll pin no. 9
DC Signal ground
(FDX) (+ receive line —
send line) 

Transmitting and Receiving Margins

(a) Transmitting —Signals from these ter¬
minals will have no more than 5per¬

c e n t d i s t o r t i o n .

m a r k s p a c e
o f fTy p e o n

+ 3 t o + 1 5 V
+ 1 2 V

-3 to -15 V
- 1 2 VLength

I n t e r f a c e c a b l e E S U

20 to 60 ma . . . .Cus tomer -p rov ided

Customer-provided
.25-pin connector

6 f e e t

(d)

E I A

Type
Length

ESU w i th modem . .7 -p in connec to r
t o m a t e w i t h D A A

6 f e e t Pll pin no. 7Length
3 . 0 4

3 . 0 3 S e t I n t e r n a l P o w e r

(a) EIA voltages for data and control func¬
t i o n s :

2 1

> 92 5

T1Q j
( N

w
t H

1

8-3 /16 > 9

3 6 > >

24-1/2 9 9

17-3/4 9 9

17-3/4 9 9

Figure 12 -38 ASR Set Dimensions
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(b) Receiving —Will accept asignal with a
maximum of 35 percent bias distortion

and 33 percent end distortion.

3 . 0 5 E S U W i t h M o d e m

(a) Modulation F r e q u e n c y s h i f t

(b) Timing Asynchronous

(c) C o d e I n s e n s i t i v e

(d) Turn around time (transmission to
receive) . . . H a l f - d u p l e x 1 0 0 m s

Full-duplex instantaneous

(e) Signal level . . . . 0 t o - 1 2 d B m
t r a n s m i t

0 t o - 5 0 d B m r e c e i v e

NOTE: dBm =Decibels referenced to 1milli¬
watt of power at 600 ohms impedance.

(f) Echo suppressor
d i s a b l e

r e a r v i e w

. . .Receipt of answer ing
terminal’s carrier, disables

echo suppress Figure 13 -ESU in Pedestal

(g) Phone line
i n t e r f a c e .

E IA Channe l I n te r face
M a n u a l d a t a a c c e s s

arrangement lOOOA, 2leads:
DT —Data Tip

DR —Data Ring

4 . 0 2 One ESU provides interface signals that
c o n f o r m t o E I A R S - 2 3 2 - C a n d a r e

listed along with the name, purpose, and pin
number of each lead in Table A. The leads which
have designations beginning with “A” are ground
leads. Interface leads which have designations
beginning with “B” are data leads. Interface leads
which have designations beginning with “C” are
control leads.

(h ) Termina l con t ro ls . . .OFF/ALARM
O R I G I N A T E

F U L L - D U P L E X
E C H O P L E X

L O C A L
B R E A K

H E R E I S
4 . 0 3 The ESU for EIA channel interface also

provides acurrent interface on either
20 or 60 ma dc. The customer has the option of
strapping for either current, but the sets from the
factory will be wired for 20 ma dc. Refer to the
WD package accompanying the set for wiring
i n s t r u c t i o n s .

( i ) E n v i r o n m e n t a l O p e r a t i n g
temperature

4 0 ° F t o H O O F
up to 95 percent max

4 . 0 4 T h e E I A a n d c u r r e n t i n t e r f a c e h a s a
six-button key switch that mounts at

the right side of the console, for the operator
control and signaling, refer to Figures 14 and 15.

4 . I N T E R F A C E I N F O R M A T I O N

4 . 0 1 Two electrical service units are available
fo r t he s tanda rd Mode l 38 Se t . These

two ESUs provide three types of electrical inter¬
face. The interfaces associated with each ESU are
an integral part of the electrical assembly. The
two ESU assemblies are described in the following
paragraphs and atypical mounting for an ESU is
shown in Figure 13.

E S U W i t h M o d e m

4 . 0 5 T h i s e l e c t r i c a l s e r v i c e u n i t c o n t a i n s a
data modem that converts digital data

from the set components, and converts this
information to analog frequency shift audio tone
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T A B L E A

E I A I N T E R F A C E L E A D S

P I N
P U R P O S EN O .N A M ED E S I G N A T I O N

To connect ac power service ground to equip¬
ment chassis. It is electrically isolated from signal
ground.

1P r o t e c t i v e G r o u n dA A

To provide ground for all signal circuits.7Signal GroundA B

To carry set output data when the set is in the
on-line mode and to remain “marking” when set
is in the off-line (local) mode.

2T r a n s m i t t e d D a t aB A

To present incoming data to the set when the set
is in the on-line mode.

NOTE: If this lead is grounded at the interface,
the set will act as if it were in the “marking”
c o n d i t i o n .

3B B R e c e i v e d D a t a

To condition local line interface unit to transmit.
This lead is connected permanently on by astrap
i n t h e s e t .

4C A Request to Send

To inform set that local data set is ready to
transmit any data presented on BA lead.

C l e a r t o S e n d 5C B

To inform the set that local data set is connected
to the transmission facility.

6C C Data Set Ready

When this lead is on, it causes setN O T E :

motor to start running.

To inform data set that the set is ready to receive
data messages.

NOTE: The set is prepared to receive when:

(a) No alarms are present,
(b) Set is not in “do not answer” mode,
(c) Typing unit is on-line.

2 0C D Data Terminal Ready

S E C T I O N 5 7 4 - 4 0 0 - 1 0 0 T CPage 12



O F F

A L A R M

L O C A L

L I N E

L I N E

E D X

BREAK

H E R E

Figure 14 -Control Console for ESU Without IS
M o d e m

Figure 15 -Console Controls for Set
W i t h o u t M o d e mto the Data Access Arrangement. The electrical

assembly for the data modem contains amodem
circuit card, logic card, and power supply which
interconnect through cables and Molex con¬
nectors. The interface cable, using aMolex
c o n n e c t o r o n t h e c i r c u i t c a r d t o i n t e r f a c e w i t h a

private line or switched network service, must be
provided by the customer.

T h e M o d e l 3 8 A S R S e t i s u s e d a s

computer Input-Output (I/O) machines
and in the following services:

(a) Swi tched Network

5 . 0 2

(b) Selective Calling (Multipoint Private
Line)

(c) Point-to-Point Private Line

4 . 0 6 The electrical interface is compatible
with private telephone lines or data

access arrangement. Bell System lOOOA, lOOlB,
l O O l D , o r s i m i l a r u n i t s . T h i s E S U h a s t h e
capability to provide either manual or automatic
answer; both arrangements provide manual origi¬
n a t e . C o n t r o l s f o r t h e E S U w i t h m o d e m a r e
shown in Figures 16 and 17. Refer to Section
574-423-lOOTC for the description and principles
of operation of the electrical service unit.

EIA Operation With 103 or 113 Type Data Sets
The t e rm ina l i s cond i t i oned f o r on - l i ne
half-duplex operation by depressing the

LINE key. Calls can now be originated or
a n s w e r e d i n t h e d a t a m o d e . A f t e r t h e c a l l h a s
been estabhshed by the data set, terminal motors
will turn on, indicating that the set is now
condit ioned to send or receive data on-l ine.

5 . 0 4

5 . 0 3

5 . O P E R A T I O N
Selection of the LINE FDX key pro¬
vides full-duplex operation of the ter¬

minal similar to that in 5.03 except, data may be
t r a n s m i t t e d a n d r e c e i v e d f r o m a r e m o t e t e r m i n a l
simultaneously. The LINE FDX key is intended
primarily for operation in afull-duplex hook-up,
it can also be utilized for half-duplex operation
when local monitor copy of data being sent is not
required.

5 . 0 1 The operation of the set is described in
t e r m s o f t h e c o n t r o l s l o c a t e d o n t h e

console and interface leads. The ASR set may be
operated locally (off-line), on-line, or simul¬
taneously locally and on-line. Model 38 terminals
may be used with the magnetic tape data terminal
to obtain speeds of 1050, 1200, 2000, or 2400
b a u d .
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Calls may be answered automatically,
providing the data set has automatic

answer capabUity, by selecting either LINE cr
LINE HDX key. Automatic answer is disabled by
form-feed contacts, paper-out contacts and OFF

LOCAL key switch.

DC Line Operation

5 . 0 5

o r

o r

If the dc interface option is desired, the
customer must provide an external

battery to supply 20 or 60 ma dc at 20 to 125 v
dc as the signal source. The operation of the
terminal will be similar to EIA operation except,
the motor will turn on with the selection of LINE
or HDX keys.

5 . 0 6

Send C i r cu i t

The ASR set can send by operating the
keyboard, reader, answer-back mecha¬

nism, or BREAK key on the console. The
keyboard, reader, and answer-back signal contacts
are in parallel with the signal generator (distrib¬
utor), which presents the data to the electrical
service unit in serial data form. Send and receive
circuits within the terminal are supplied by an
internal 24 vdc battery at 20 ma. The BREAK
key is independently connected into the internal
signal circuit at the electrical service unit.

Transmission over dc telegraph loop or
telephone line may be accomplished by

tape transmission. Aprepared tape is placed into
the reader. The operator depresses the LINE or
LINE FDX key. After making the connection, the
reader is started by momentarily moving the
control lever to the start position. The printer will
operate (half-duplex only) and the message will
be transmitted to the distant station. As the end
of tape approaches the reading gate, or if the tape
becomes taut during transmission, the reader will
stop by action of the tape-out tight-tape switcm
Each of these conditions operate the same switch
through different linkages.

Abreak detection circuit is optionally
available to receive and recognize a

“break” transmitted from adistant station. The
break detect circuit wHl stop tape reader trans¬
mission, blind sending circuits, md light an alarm
lamp. To clear the alarm condition, the operator
must operate the BRK-RLS key.

Rece ive C i rcu i ts

5 . 1 0

5 . 0 7

Figure 16 -Control Console for ESU
W i t h M o d e m

O F FHERE
5 . 0 8

A L A R MIS

L O C A LBREAK

E C H O

5 . 0 9O R I G

A N S

The internal 20 ma signal circuit sup¬
plies adc signal to the selector magnet

driver associated with the page printer. The
selector magnet driver amplifies this signal to 500

dc to operate the selector magnet on the page

F D X

Figure 17 -Console Controls for Set
W i t h M o d e m

m a

pr inter.
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A n s w e r - B a c k Should an outside call attempt to con¬
nect with the printer while in the local

mode, the call may be answered by the operator
by depressing the LINE key. If no interruption is
des i red, the set may be p laced in to the o ff
condition by depressing the OFF locking key.
5 . 1 8

5 . 1 7

The answer-back message is afixed
series of characters used to identify a

s t a t i o n . I t c o n s i s t s o f a c o m m u t a t o r d i s c a n d

brush-type of signal generator and acoded drum
with sensing contacts to determine the message.
The answer -back d rum has 21 pos i t ions fo r
c h a r a c t e r s . T h i s c a n b e r e d u c e d t o t h r e e s e c t i o n s

of 7positions by removing tines on the drum.
The output can be blinded on agiven character
position by one of the sensing contacts if the
a s s o c i a t e d t i n e o n t h e d r u m i s n o t r e m o v e d . T h e

drum is coded to send the required message by
removal of the appropriate tines on the drum.
Thus any fixed message from 1to 20 characters
can be sent by the answer-back.

NOTE:The first character posit ion must always
be blinded for timing reasons.

5 . 1 1

The set can be conditioned to prepare
tape locally by depressing the LOCAL

key and operat ing the per forator ON swi tch.
Every time the keyboard is operated the printer
will print the message while the perforator will
prepare tape. If an error occurs the switch may be
moved to the backspace position. This will back
the tape by one character at atime. After the
tape has been prepared, aseries of rubout (delete)
characters may be used to clear the last character
desired from the punch block.

Off Key/Paper Handling

The OFF key prevents the automatic
answering of incoming calls. It can be

used for normal servicing of the terminal or to
place the terminal in inactive status during idle
periods. The OFF key may be used to facilitate
paper insertion because it insures that the set will
not automatically answer while the paper is being
inserted into the machine. The paper alarm is
indicated by alamp located on the OFF key. If a
low-paper alarm is given during acall the operator
has the opt ion of complet ing the cal l before
changing paper or interrupting the call. If she
chooses to in ter rupt the ca l l she must s top
transmission at some convenient point and notify
the distant station of the problem. Momentarily
depress the CONTROL key and the END OF
TRANSMISSION key simultaneously, which wil l
c l e a r t h e c o n n e c t i o n .

5 . 1 9

The answer-back mechanism is tripped
b y a m a g n e t p u l s e d f r o m e x t e r n a l

c o n t a c t f u n c t i o n b o x c o n t a c t s o r t h e H E R E I S
key. Closure of any of these contacts places
ground on the answer-back lead to energize the
answer-back clutch trip magnet.

During acall the answer-back mecha¬
nism can be tripped manually (HERE

IS key) or by acode combination (ENQ). The
ENQ operates at both sending and receiving
stations, but only the receiving station answer¬
back is tripped. The sending station answer-back
is not tripped because the function box is blocked
whenever the distributor is tripped.

Disconnecting aCall

5 . 1 2

5 . 1 3

On un i t s equ ipped fo r hand l i ng
sprocket forms, there is apaper-out

contact. Should the operator ignore the low-paper
alarm, or should the present message be too long,
the contact will close when the last form passes
by and will automatically cause adisconnect.

S e t C o n t r o l s a n d F u n c t i o n s

5 . 2 0Acall wi l l normally be terminated by
the EOT code combination which pro¬

vides fast disconnect without introducing hit
characters. This is accomplished by the electrical
service unit in response to EOT contact opening
in the typing unit function box.

Alternately to clear aconnection, the
OFF or LOCAL locking key is oper¬

ated. This triggers the clearing sequence in the
e l e c t r i c a l s e r v i c e u n i t .

Local Operation

5 . 1 6

5 . 1 4

5 . 1 5

The descr ip t ion o f set cont ro ls are
o u t l i n e d i n T a b l e s A a n d B . R e f e r t o

5.12, 5.13, and 5.14 for information on HERE
IS, ENQ, and EOT. Two-color printing is acti¬
vated by using “ESC

4 ” f o r b l a c k r i b b o n .

5 . 2 1

9 9 i t 3 ” f o r r e d r i b b o n a n d
The local operation provides off- l ine
opera t ion o f the se t . The opera to r

selects the local mode by depressing the LOCAL
locking key. The LOCAL key lights the local
lamp and operates the motor control relay which
i n t u r n m a k e s t h e m o t o r r u n . T h e E S U c o n n e c t s

the sending circuit to the receiving circuit
enabling the keyboard and answer-back to send to
the page printer.

i t E S C 9 9 t i

The BELL responds to the sending and
receiving station when the function is

t r a n s m i t t e d . T h e P a p e r O u t A l a r m k e y o n
sprocket feed unit illuminates when the last form
has been fed into the platen; when this occurs, if
the un i t is on- l ine, the ca l l w i l l immediate ly
t e r m i n a t e .

5 . 2 2
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T A B L E B

C O N T R O L S D E S C R I P T I O N

U S ED E S C R I P T I O NC O N T R O L

Operator controls paper feed with
no effect on line signals.

When this key is held depressed, the
typing unit feeds paper until key is
r e l e a s e d .

P A P E R A D V A N C E

Operator activates carriage return
with no effect on line signals.

When this key is momentarily
depressed, causes the carriage to
return for starting anew line.

L O C A L R E T U R N

Set off-line. Paper handling and
low-paper or paper-out condition.

Depressing key —motor off and set
is out -of -serv ice. I l luminated red for
a l a r m .

O F F
A L A R M

Set off-line. Punching tape, testing.Motor on —set operable but cannot
s e n d o r r e c e i v e .

L O C A L

Set on-line. Error check and detec¬
tion used with either ORIG or ANS.

Depressing keys simultaneously
with the remote station for sending
or receiving (FDX only). The trans¬
mitted data is echoed back and
printed on the typing unit.

E C H O

Set on-line —conditions set for call
origination and after establishment
o f a c a l l .

Originate —turns motor on. When
lighted, indicates presence of receive
c a r r i e r .

O R I G

Set on- l ine —condi t ions set to
answer incoming calls. Call will dis¬
connec t in 4 to 6seconds i f no t
a n s w e r e d .

Answer —manua l o r au toma t i c
response to asending station.
Depressing key causes answer-back
to trip.

A N S

Set on-line —permits simultaneous
sending and receiving. Hard copy
and punch tape of received data.

When depressed (lighted) set is in
full-duplex mode. When key is not
selected, the set is in half-duplex.

F D X

Set on- l ine —set ident ificat ion is
sent to the remote terminal.

When depressed it operates astored
series of up to 20 characters to be
transmit ted over the l ine.

H E R E
I S

On-line operation after acall has
been established —sends and recog¬
nizes abreak signal in both LINE
and FDX modes. Lights the alarm
lamp.

When depressed, places aspacing
condition on the signal line. An
alarm condition to stop reader,
blind sending circuit.

B R E A K

On-line operation conditions the set
t o r e c e i v e d a t a .

Motors on —full capability for
H D X .

L I N E

On-hne operation conditions the set
to send and receive data.

Motors on —full capability for
H D X o r F D X .

L I N E
F D X
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Automatic Operation

W h e n t h e r e a d e r i s i n t h e a u t o m a t i c
mode, control can be accomplished by

the reader controls on the console or throu^ the
k e y b o a r d . I n o n - l i n e o p e r a t i o n , s e n d i n g o r
receiving can be initiated and controlled from a
remote station. In Selective Calling Systems the
r e a d e r c a n b e c o n t r o l l e d f r o m a l i n e c o n t r o l l e r -
computer that polls each of the stations in the
system according to apredetermined program.

T h e r e a d e r i n t h e a u t o m a t i c m o d e

responds to the receipt of ASCII con¬
trol codes. To operate the reader from external
control, the bat handle switch must be positioned
to ON and acoded tape must be in the reader.
The following control codes cover the operations
of the reader from the keyboard or another input
d e v i c e .

R E A D E R

The Model 38 paper tape reader can be
operated in the manual or automatic

modes. Sets are shipped with the reader in the
manual mode. By removing awire strap on the
reader circuit, refer to the Wiring Diagram Package
(WDP) furn ished wi th the set , the automat ic
feature can be activated.

5 . 2 55 . 2 3

Manual Operation

5 . 2 6Controls for the paper tape reader are
located on the left side of the unit,

refer to Figure 18; Table Ccalls out the controls
and describes the operation of each position of
t h e c o n t r o l l e v e r .

5 . 2 4

B.5P h

SSTARTS T E P
O N
i TO P
"REE

READrR

D C l — T u r n s t h e r e a d e r o n .
D C 3 — T u r n s t h e r e a d e r o f f .
ENQ —Stops reader and calls in answer¬
back. To automatically start the reader after
ENQ; the last coded answer-back character
m u s t b e a D C l .
E O T — T u r n s o f f r e a d e r a n d t h e s t a t i o n .

The reader will stop in response to a
Form Feed (FF) code. After the com¬

pletion of the form-feed operation the reader will
start to process the tape when the next character
is received. For the exception of ASCII desig¬
nated information separators, two delete charac¬
t e r s m u s t f o l l o w e a c h c o n t r o l c h a r a c t e r i n t h e

paper tape.

ON

!f>r.
O F F

PUNCH

5 . 2 7

I K "

l e f t s i d e o f c o n s o l e
5 . 2 8 The tight-tape and tape-out switches are

two safety features on the reader. The
tight-tape switch operates when the paper tapeFigure 18 -38 Reader and Punch Controls

T A B L E C

M A N U A L R E A D E R C O N T R O L S

C O N T R O L O P E R A T I O N

S T A R T Moving the control lever switch to this position, starts the reader.

S T E P Causes the reader to step for each movement of the bat handle switch; allows for
single character reading.

O N Spring loaded control lever returns from the START position to ON which continues
reader operation.

S T O P Reader is inoperative in this position.

F R E E Enables the paper tape to be manually pulled through the reader for positioning.
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6 . R E F E R E N C E Sbecomes tight or tangled by turning off the reader
and prevents the tape from tearing. The tape-out
switch operates when the end of the tape is
sensed, and automatically turns off the reader
before the last four characters on the tape have
b e e n r e a d .

The publications associated with the
Model 38 equipment are subdivided

into the following four manuals; Operator’s,
Installation and Servicing, Maintenance, and
Motor Manuals. These manuals provide general
and specific technical information for this equip¬
m e n t . T h e M a i n t e n a n c e M a n u a l i s d i v i d e d i n t o
three volumes and each volume is made up of a
group of appropriate, independent, sections.
Vo l u m e 1 c o n t a i n s s e c t i o n s f o r d e s c r i p t i o n ,
troubleshooting, lubrication, and disassembly and
reassembly. Volume 2provides the adjustments
and Volume 3includes the part sections. The fol¬
lowing publications pertain to the ASR set.

6 . 0 1

P U N C H

The tape punch is shipped programmed
for manual operation. The tape punch

has the facility for automatic operation by
removing two clips, refer to Figure 19. The
controls for manual operation are listed in Table

5 . 2 9

D .

The automatic operation of the punch
responds to the receipt of ASCII con¬

trol codes. The local keyboard or aremote station
sending aDC 2code will turn the punch on. The
sending station turns the receiving station’s punch
off at the end of the message by using the DC4
c o n t r o l c o d e .

5 . 3 0

disabling
clips (2)top view —left side

5 . 3 1 In preparing tapes for subsequent trans¬
mission, all control codes (except infor¬

mation separators) should be fol lowed by two
D E L E T E c h a r a c t e r s . T h e s e c h a r a c t e r s a l l o w t h e

terminal to perform functions before additional
d a t a i s t r a n s m i t t e d .

3
Error correct ion is accompl ished by
positioning the tape so that acharacter

to be blocked out is over the punch block. The
DELETE key on the keyboard is typed over the
error followed by typing the correct character.
W h e n t h e r e a d e r s e n s e s d e l e t e c h a r a c t e r s n o

punching, printing, or spacing occurs. This feature
allows the page copy to maintain the correct
f o r m a t .

5 . 3 2

Figure 19 -38 Perforator Lever Post

T A B L E D

M A N U A L P U N C H C O N T R O L S

C O N T R O L O P E R A T I O N

Primarily used for tape correction. Each time the control lever switch (Figure 18) is
moved to this position, the tape moves in reverse direction one character space.

B . S P.

O N Punch operates and permits characters received by the printer to be punched on the
tape.

O F F Punch inactive and prohibits punching the tape.
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T I T L E N U M B E R N U M B E RT I T L E

Installation and Servicing
M a n u a l

V o l u m e 2
3 4 1

Adjustments
Operator’s Manual 3 4 2

5 7 4 - 4 2 1 - 7 0 0 T C
5 7 4 - 4 2 2 - 7 0 0 T C
5 7 4 - 4 2 4 - 7 0 0 T C
5 7 4 - 4 2 5 - 7 0 0 T C
5 7 4 - 4 2 6 - 7 0 0 T C

Keyboard
P r i n t e r
R e a d e r
P u n c h
C o v e r

V o l u m e 3

A S R M a i n t e n a n c e M a n u a l 3 4 3

V o l u m e 1

Description and
Operat ion
Troubleshoot ing
Removal and Replace¬
ment of Components

5 7 4 . 4 0 0 - 1 0 0 T C
5 7 4 - 4 0 0 - 3 0 0 T C P a r t s

5 7 4 - 4 0 0 - 7 0 0 T C 5 7 4 - 4 2 1 - 8 0 0 T C
5 7 4 - 4 2 2 - 8 0 0 T C
5 7 4 - 4 2 3 - 8 0 0 T C
5 7 4 - 4 2 4 - 8 0 0 T C
5 7 4 - 4 2 5 - 8 0 0 T C
5 7 4 - 4 2 6 - 8 0 0 T C

Keyboard
Typing Unit
E l e c t r i c a l S e r v i c e U n i t
R e a d e r

Tape Punch
C o v e r a n d Ta b l e

Keyboard

Description and
Operation
L u b r i c a t i o n
Disassembly and
Reassembly

5 7 4 - 4 2 1 - l O O T C
5 7 4 - 4 2 1 - 7 0 1 T C

29 5BM o t o r B u l l e t i n
5 7 4 - 4 2 1 - 7 0 2 T C

P r i n t e r 7 . A P L S E T S

Description and
Operation
L u b r i c a t i o n

Disassembly and
Reassembly

The APL (A Programming Language)
set is equipped with special symbols

w h i c h a l l o w t h e c u s t o m e r t o u s e i t i n A P L
applications. Upper case letters of the alphabet
and numerics are also generated. All the symbols
generated by this set are shown in Figure 20. The
APL set does not generate lower case letters of
the alphabet.

7 . 0 15 7 4 - 4 2 2 - 1 O O T C
5 7 4 - 4 2 2 - 7 0 1 T C

5 7 4 - 4 2 2 - 7 0 2 T C

E l e c t r i c a l S e r v i c e U n i t

Description and
Operat ion
Disassembly and
Reassembly

574-423-1 OOTC The APL Sets are 60 Hz, ASR or KSR
termina ls . In te r face i s the same as fo r

the s tandard Mode l 38 se ts : DC neu t ra l cu r ren t ,
EIA, or modem. The APL Sets are available as
wide platen (14-7/8 inch) sprocket feed terminals
or 8-1/2 fr ict ion feed. AModification to reduce
the 14-7/8 inch sprocket platen to 8-1/2 inch is
also available. Refer to the Model 38 Catalog.

7 . 0 2

5 7 4 - 4 2 3 - 7 0 2 T C

R e a d e r

Description and
Operat ion
L u b r i c a t i o n

Disassembly and
Reassembly

574-424-1 OOTC
5 7 4 - 4 2 4 - 7 0 1 T C

5 7 4 - 4 2 4 - 7 0 2 T C 7 . 0 3 The APL characters generated by this
set are shown in Figure 21. The code

assignments are shown in Figure 22. APL over¬
strike characters are achieved by generating the
primary symbol, backspacing, and then generating
the overstrike symbol. The overstrike symbols are
shown in Figure 23.

P u n c h

Description and
Operat ion
L u b r i c a t i o n

Disassembly and
Reassembly

5 7 4 - 4 2 5 - 1 O O T C
5 7 4 - 4 2 5 - 7 0 1 T C

5 7 4 - 4 2 5 - 7 0 2 T C 7 . 0 4 In order to backspace, the 38 APL Set
is equipped with abackspace mech¬

anism. Adetailed description of this mechanism
may be found in Section 574-422-lOOTC.

C o v e r

5 7 4 - 4 2 6 - 7 0 1 T CL u b r i c a t i o n

Disassembly and
Reassembly

7 . 0 5 The 8th bit always marking option is
n o t a v a i l a b l e o n t h e A P L S e t s .5 7 4 - 4 2 6 - 7 0 2 T C
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P O S I T I O N

S H I F T

U N S H I F T

■>□ I T O 3 - T Ci Ua L n L € PV A 1 O

A B C D E F G H I J K L M N O P Q R S T U V W X Y Z

\S H I F T

U N S H I F T I 1 2 3 4 5 6 7 8 9 0 + a x O I -

< < > > ^ V A ♦ H ( )

C ] /

5 ) [ e l 7 I l 0 j 1 9
< ● V A I

1 2 ^ 4 0 +u A L J L 2 J

t i€ Ou » - W 0 C « i ★p n c 2 ● A C l
I I T U t N0T A t IQJ w R T Y U PE I * A A C I

7 □ ( )Aa r & C J o tL t O TS H I P T
i O C K

D i i l T II S C A A f eA S I D I I F H J K L [ ] M I D

In \c u TD 1
C O N T l l( H U TC O N I I l SMIF C V B N MZ X /

]

Figure 20 -Characters and Symbols Generated From APL Keyboard
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A P L C H A R A C T E R D E S I G N A T I O N

A P L

S Y M B O L

A P L

S Y M B O LD E S C R I P T I O N D E S C R I P T I O N

U M L A U T O R D I A E R E S I S
N E G A T I V E
L E S S T H A N

LESS THAN OR EQUAL TO
E Q U A L
GREATER THAN OR EQUAL TO
G R E A T E R T H A N

NOT EQUAL

A L P H A
C E I L I N G O R M A X I M U M
F L O O R O R M I M M U M
U N D E R L I N E
D E L
D E L T A

DEGREE (SMALL CIRCLE)
Q U O T E
Q U A D
P A R E N T H E S I S
P A R E N T H E S I S
B R A C K E T
B R A C K E T

a
r
L<

<

> A
>

Ii t
□O RV

(A N D
M I N U S
D I V I S I O N
P L U S
T I M E S
R O L L
O M E G A
E L E M E N T
R H O
N O T
T A K E
D R O P
I O T A
P I T I M E S
E X P O N E N T
B R A N C H
A S S I G N
U N N A M E D
U N N A M E D

A

)
[

+

X

9 U N N A M E D

U N N A M E D
U N N A M E D
U N N A M E D
D E C O D E
E N C O D E

A B S O L U T E V A L U E O R R E S I D U E
S E M I C O L O N
C A T E N A T I O N
C O L O N
D E C I M A L
L E F T S L A S H
R I G H T S L A S H

C

DU )

n€

up
I

TT
I

1
o

*

\< -

/

Figure 21 -APL Chameterst
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111 10>>7 0 0 0
110 010 0 1‘>4 0 10 10 10 1^5B ;

I : O L U M Nb4 bj b, bi»s 75 62 3 40 1
I I I ROW I

★0 4 - pSPOLEN U L0 00 0 0
?aQ● ● 1 ADC1SOH0 0 1 10
pRB2DC2STX20 1 00
rC s n< 3DC3E T X30 0 1 1

L< TDEOT DC4 40 0 40 1
eE U5N A KENQ1 0 1 50

U> F V6S Y NA C K1 0 60 1

VG W> 7 U )E T BB E L1 70 1 1
AH X D8C A NBS80 01 0
1 tYI9H T E M90 11 0

c] J z)SUB oL F1 00 1 01
r

[ K 1E S CV T111 0 1 1
□ HLF SF F121 0 01 ff

X+ MGSC R131 0 11
$0 TNRSSO141 1 1 0

OA D E L\ 0/USS I1 51 1 1 1

Characters in Shaded Areas Conform to 1968 ASCII

Figure 22 -APL Code Assignments

A P L O V E R S T R I K E C H A R A C T E R G E N E R AT I O N
O V E R ¬

S T R I K E
S Y M B O L

P R I M A R Y
S Y M B O L

C O M P L E T E D
S Y M B O L D E S C R I P T I O N

*L O G A R I T H I M

R E V E R S A L O R R O T A T E
T R A N S P O S E
G R A D E U P
G R A D E D O W N
C O M M E N T O R L A M P

Q U O T E Q U A D
FA C T O R I A L C O M B I N AT I O N
N A N D
N O R
D E L T I L D E
I B E A M
U N N A M E D

ANY ST 'D . SCALAR DYADIC OPERATOR’

o B
Io A(p

Cos

6 A K
1S

onQ p
□A□

I C
A EA

V

V

iTI
I -

of t@

Figiure 23 -APL Overstrike Symbols
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8 . O P T I O N A L F E A T U R E S

● 1 8 8 8 0 0 M o d i fi c a t i o n K i t — P r o v i d e s M o d e l 3 8

wide platen sprocket feed printer with facilities
to use 8-1/2 inch wide friction paper.

l a t c h
* O

Descr ipt ion

The 188800 mod ifica t ion k i t a l lows the
14-7/8 inch wide platen sprocket feed

M o d e l 3 8 t e r m i n a l t o u s e 8 - 1 / 2 i n c h n a r r o w
platen friction feed paper. The modification is
not permanent. The customer may use either the
14-7/8 inch paper or the 8-1/2 inch paper. A
selection lever mounted at the right of the platen
is marked “N” and “W.” In the “N” (narrow)
position, 8-1/2 inch paper can be used; in the
“W” (wide) position, 14-7/8 inch paper can be
u s e d .

8 . 0 1

a u t o m a t i c
c o d e b a r

actuating
l e v e r

When the 8-1/2 inch paper is used, the
margin bell operates after the 66th

character and the automatic carriage return-line
feed operates after the 72nd character. When the
14-7/8 inch paper is used, the margin bell
operates at approximately the 125th character
and the automatic carriage return-line feed oper¬
a t e s a f t e r t h e 1 3 2 n d c h a r a c t e r .

8 . 0 2
l e f t f r o n t v i e w

Figure 24 -Automatic Carriage Return-Line
Feed and Margin Bell

Automatic carriage return-line feed willN O T E :

occur as described only if the option has been
installed, otherwise carriage return and line feed
will take place as separate functions. 8 . 0 4 Margin Bell

N a r r o w P l a t e n8-1 /2 inch paper : As the
carriage moves to the right it depresses a
latch. Depressing the latch causes the actu¬
ating lever to move to the right. This causes
the automatic codebar to move to the right
slightly. The margin bell function lever rises
up and latches its pawl. During the middle
portion of the function cycle, the function
lever moves the pawl down. When the
stripper bail strips the pawl late in the
function cycle, the pawl moves up and
causes the clapper mounted on the wire
spring to snap and ring the bell

There is aminor variation in the left margins with
this modification. The margin for the wide paper
is approximately 1/2 inch. The margin for the
narrow paper is from 0.125 inch to 0.364 inch.

Automatic Carriage Return-Line Feed

Narrow Platen —8-1/2 inch paper: As the
carriage approaches the 66th character, the
carriage engages the actuating lever (Figure
24) and moves it to the right an amount
greater than for the mai^in bell. This causes
the au toma t i c codeba r t o be moved t o t he
right an equal amount. The carriage return
a n d l i n e f e e d f u n c t i o n l e v e r s m o v e u p
affecting carriage return and line feed.

W i d e P l a t e n — 1 4 - 7 / 8 i n c h p a p e r : I n t h e
wide platen mode the actuating lever is
pivoted downward, allowing the carriage to
pass over it without engaging it. As the
carriage approaches the right margin, it
engages the automatic codebar and moves it
to the right. The carriage return and line
feed function levers then move up affecting
b o t h f u n c t i o n s .

8 . 0 3

Wide Platen —14-7/8 inch paper: Margin
bell, when in the wide paper mode, is similar
to narrow paper. As imi lar mechanism is
present at the far right of the carriage rail
which causes the automatic codebar to move
to the right slightly, allowing the margin bell
function lever to move up and latch its pawl.
During the middle portion of the function
cycle, the function lever moves the pawl
down. When the stripper bail strips the pawl
late in the function cycle, the pawl moves up
and causes the clapper mounted on the wire
spring to snap and ring the beO.
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Adjustments

B E L L C L A P P E R

●Printer in stop condition.

Requirement —0.030 to 0.070 inch
between clapper and bell.

Adjust —Loosen screw and position clapper.
If refinement is necessary, bend spring.

c l a p p e rs p r i n g

s c r e w r e a r v i e w

PAPER STRAIGHTENER BAIL SPRING
2 t o 4

●No paper in platen assembly.
●Push down at the center of the bail.

Requirement —2to 4oz to start bail
moving downward.

s p r m g

paper straightener
b a i l

l e f t f r o n t v i e w

PRESSURE PL ATE ENDPLA Y

●Bias pressure plate against the right bracket.

Requirement -Some to 0.062 inch between left bracket and the flat surface of the pressure plate.
Adjust —Loosen mounting screws on left or right bracket.

Pos i t ion le f t b racket .
Tighten mounting screws.

/ r i gh t
b r a c k e tl e f t

b r a c k e t

" ) c
n y ncrm CTO,

17

mount ing
s c r e w s

p r e s s u r e
plate

s o m e t o
0 . 0 6 2 > 5

f r o n t v i e wf r o n t v i e w
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P R E S S U R E R O L L E R C L E A R A N C E

●Tension roller rod in latched position.
●Move carriage to aposition where the carriage is nearest the roller or plate.

Requirement Some to 0.047 inch between carriage and plate.

Adjust —Loosen nut on lever assembly.
Move assembly up or down.
Tighten nut.

tens ion ro l le r
r o d

platen

s o m e t o

0 . 0 4 7 > >

'1

c a r r i a g e

right side view

s n
/

7
/

/

lever assembly

l e f t f r o n t v i e w
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L u b r i c a t i o n

Pressure PlateG E n d s

p f

Pressure Rol lerO S h a f t
)

1
Pressure Rol lerD e t e n tG1

Paper StraightenerP i v o t

(Both Sides)
O

B a i l

Paper Straightener
Bail Spring

H o o k s

(Both Ends)
O

le f t f ron t v iew

L e v e rP i v o t sO

o
■5

I ' S

Actuating Lever

Actuating Lever

OSl id ing Surface

O P i v o t

L a t c hP i v o t

SpringO H o o k s
(Both Ends)

L a t c h-G Engaging Surface

- O H o o k s
(Both Ends)

Spring

le f t f ron t v iew

S E C T I O N 5 7 4 - 4 0 0 - 1 0 0 T C
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Disassembly and Reassembly

●Remove paper trough by sliding it upward.

paper trough

●Remove coverplate:

1 . Remove 180798 sc rew f rom 188981
bracket supporting coverplate.

Remove 181241 screw from top of
coverplate.

Remove two 181245 screws securing
coverplate to 188911 bracket.

2 .

1 8 1 2 4 5
s c r e w3 .

1 8 8 9 8 0

coverplate
'1

I

I

>
1 8 1 2 4 2 s c r e w

i l -
<5-

1 8 0 7 9 8
s c r e w

- u - >

1 8 8 9 8 1
b r a c k e t

-1
I
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●Remove 119648 retainer holding 188919 lever in elongated slot of actuatmg lever.
●Remove 119649 retainer securing 188919 lever to post of 188918 lever. Remove 188919 lever.

119649 retainer holding 181071 link to short extension of 188918 lever.
«Remove 119649 retainer and remove 188918 lever from post.

●Remove 188917 post by removing 3598 nut and 2191 washer.
●Remove 119649 retainer securing 188915 and 182889 (not shown) selection levers to post.
.Remove 188915 selection lever, 188920 sleeve, 182890 plate, and the 182889 single-double line feed

selection lever (not shown —next to 188915 selection lever).
●R e m o v e 1 8 1 0 7 1 l i n k .

●Remove 42661 spring.

●Remove 119648 retainer securing 188793
actuating lever to automatic codebar.

●Remove actuating lever.

●R e m o v e 1 8 8 7 9 6 s c r e w,

oRemove 188792 latch.

●Remove 185968 latch and spring.

● R e m o v e

1 8 8 7 9 2

1 >

188796 ' - ' 6

185968
l a t c h S r - '

11 9 6 4 9

1121923

<

&
ir.

<

119648

<

"1t'3\ 1 8 8 9 1 9
l e v e ra u t o m a t i c

c o d e b a r
11 9 6 4 8

188793

actuat ing
l e v e r

4 2 6 6 1

spring

11 9 6 4 9

1 1 9 6 4 9

1 8 8 9 2 0
s l e e v e

.C]

\ 188915
s e l e c t i o n

l e v e r

1 8 8 9 1 8
1 8 8 9 1 7 l e v e r 181071

l i n kpost

11 9 6 4 9
1 8 2 8 9 0

I -

SECTION 574-400-100TC
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●Remove 118905 spring.

●Remove 119649 retainers securing paper straightener to 188909 left bracket
and 188910 right bracket.

●Remove 188912 paper straightener.

●Remove paper alarm contact assembly.

●Remove two 119652 retainers securing tension roller
rod to 188909 bracke t .

●Loosen screws securing 188588 and 188587 brackets
to tie bar and remove brackets. 181241

188587
b rack * )

●Remove 188594 plate. 188594

●Remove 188914 leaf spring by re¬
moving nut, lockwasher, and flat
w a s h e r .

188589

181241

●Remove two sc rews w i th lockwashers
securing the 188590 bell bracket to tie
b a r .

188588
b r a c k * )

●R e m o v e b e l l b r a c k e t .

●Remove two sc rews w i th l ockwashers
securing the 188910 right bail bracket.

●Remove 188910 right bail
b r a c k e t .

® R e m o v e f o u r s c r e w s
securing the 188911
b r a c k e t t o t i e b a r .

● R e m o v e 1 8 8 9 1 1 b r a c k e t .
188911
b r o c k * )1883V7● R e m o v e t w o s c r e w s

securing 188909 bracket to
t i e b a r .

●R e m o v e 1 8 8 9 0 9 b r a c k e t .

b o r

188590
b*li brack*) I * -

i : ' ' -

/188909
~ ^ b r a c k * ! 188914

188931 l « r f

iprins
—ramlon rolUr rod188913

119652

Page 29ISS 2, SECTION 574-400-100TC



® 1 8 8 9 4 4 M o d i fi c a t i o n K i t — P r o v i d e s M o d e l
38 with on-line backspace.

N O T E :

feature on APL (A Programming Language) sets.

8 . 0 7 When the backspace code combination
is received, the backspace funct ion

lever rises and picks up its pawl which is then
d r i v e n d o w n w a r d . T h i s a c t i o n o f t h e f u n c t i o nThe backspace mechanism is astandard
pawl is transferred to an actuating lever by means
of an extension on the backspace function pawl.
As this actuating lever moves downward it rotates
the carriage return lever through the backspace
and carriage return bails and the carriage return
link. This movement of the carriage return lever is
sufficient to free the feed pawl and check pawls
from the spacing ratchet, but not enough move¬
ment is imparted to latch up the carriage return
f u n c t i o n .

Descr ipt ion

8 . 0 5 The backspace mechanism (Figure 25)
achieves backspace by moving the feed

pawl and check pawl away from the ratchet. The
entire backspace function is accomplished in two
parts: half acharacter backspaced during the first
part of the printer cycle, and half in the second
part of the printer cycle.

As the backspace funct ion pawl
approaches its lowest point of travel,

the pawl is stripped off by the stripper bail. This
stripping action causes the feed pawl and check
pawl to return to the spacing ratchet.

During acarriage return function, the
backspace pawl is held away from the

spacing ratchet so that should acarriage return-
backspace sequence be sent, the printer does not
m a l f u n c t i o n .

8 . 0 8

8 . 0 6 When the backspace function is
ceived, the feed pawl and check pawl

are completely- disengaged from the ratchet,
allowing the carriage to move to the left half a
character, after which the backspace pawl engages
the ratchet. As the printer completes its cycle, the
backspace pawl is moved away from the ratchet
and the carriage moves to the left the other half
c h a r a c t e r .

r e -

8 . 0 9

function pawl

actuating lever

backspace
func t i on l eve r

e
p carriage return

l e v e r
e

V
● ' I

r a t c h e t

^feed pawl

backspace pawl. X '

l e f t f r o n t v i e w
check pawl

Figvure 25 -Backspace Mechanism

Page 30 SECTION 574-400-100TC



1

/Adjustments

NOTE 1: Before performing the backspace adjustments, position both guide brackets so that the
backspace pawl does not bind and there is not too much play in it. Tighten the two guide bracket
moun ting screws.

NOTE 2: Sets which have been field modified with the 188944 modification kit, may require that the
clearance between the function levers in slots "D ”and “5” and the function lever retainer be increased to
prevent interference (does not apply to sets modified at the factory).

0

l e f t f r o n t v i e w

backspace
paw l

guide
b r a c k e t s
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r a t c h e tB A C K S P A C E P A W L

■feed pawl●Printer in stop condition.
●Move carriage one or two spaces from left

margin.
●Feed pawl resting against ratchet.

Requirement —The front edge of the feed pawl
should line up with the groove on the
backspace pawl (view requirement from
above the printer).

Adjust —Position backspace pawl by means of
adjusting screw.

adjusting screwg r o o v e

backspace pawl

top view

C A R R I A G E R E T U R N I N T E R L O C K
0 . 0 1 0 ” t o

0 . 0 2 5I
●Carriage to left margin.
●Setup SPACE code (—6-8) in selector.
●Rotate main shaft to position “C.”
●Latch up the carriage return lever.

r a t c h e t

Requirement —0.010 to 0.025 inch between
tooth on ratchet and tooth of backspace
pawl.

carriage return
l e v e r

backspace
pawl

Adjust —Position backspace pawl by means of
adjusting screw. adjusting screw

top view

B A C K S P A C E B A I L

●Place carriage at middle of platen.
●Carefully remove the carriage return spring.
●Set up BACKSPACE code (—4—8) in selector.
●Rotate main shaft to position “C.
●Move carriage to left so that the tip of the

spacing pawl is in line with the tooth on the
r a t c h e t .

backspace bail

adjusting screw
top view

Requirement —0.005 to 0.010 inch between
spacing pawl and ratchet tooth.

r a t c h e t
Adjust —Rotate backspace bail adjusting screw.

CAUTION: Do not push on the adjusting
screw, otherwise the carriage return mechanism
will latch up. spacing pawl0 . '

0 . 0 1 0

top view
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F E E D P A W L T R A V E L

●Place carriage at left margin.
●Set up character M(1-34-78) in selector.
●Rotate main shaft until function clutch is in

position “B.
●Hold check pawl away from ratchet.

Requirement —0.005 to 0.020 inch between
surface of feed pawl and face of ratchet
t o o t h .

> 5

Adjust —Loosen clamp nut.
Move the whole assembly all the way to
t h e l e f t .

Position spacing drive roller with the
e c c e n t r i c .

Tighten clamp nut and recheck
requirement.

top view/
e c c e n t r i c/\

c l a m p

i 5 ” t o

spacing drive roller

r a t c h e t

check pawl

l e f t f r o n t v i e w
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L u b r i c a t i o n

« !

e
O P i v o t

P i v o t

P i v o t

OB a i l P i v o t s

P i v o t

Backspace pawl
(At screw and at tooth)

F e e d P a w l

P i v o t

O P i v o t
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●343693GF Modification Kit —Provides ashelf assembly for attendant set mounting on 38 KSR and
A S R S e t s .

This modification requires no maintenance. If it becomes necessary to remove the shelf, remove
mounting hardware and pull the shelf. If adhesive remains attached, remove it with amild detergent.
D O N O T U S E S O L V E N T S .

o

3 4 3 6 9 3

shelf assembly
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●188500 Modification Kit —To equip Model 38 terminal with copyholder.

copyholder assembly
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Disassembly and Reassembly● 1 8 8 8 6 0 M o d i fi c a t i o n K i t — To c o n v e r t M o d e l
38 wide platen sprocket feed printer to accept
8-1/2 inch sprocket feed paper. 8 . 1 3 To disassemble, proceed as follows:

●R e m o v e p a p e r t r a y.Descr ipt ion

●Remove cable t ie on rear t ie bar of platen
assembly.

●Remove belts on sprocket assembly.

8 . 1 0 The 188860 mod ifica t ion k i t adapts
wide platen (14-7/8 inch) sprocket feed

printer to use 8-1/2 inch wide sprocket fed
forms (Figure 26).

●Remove low paper alarm switch.W i t h t h i s m o d i fi c a t i o n , t h e p r i n t e r
suppresses spacing at the end of the

line. There is no automatic carriage return-line
feed with this modification. Carriage return and
l i n e f e e d a r e d i s t i n c t f u n c t i o n s a n d m u s t b e
performed manually.

8 . 11

●Remove platen assembly.

To reassemble, reverse disassembly procedure.

Adjustments L u b r i c a t i o n

8 . 1 48 . 1 2 For al l adjustments pert inent to this
m o d i fi c a t i o n , r e f e r t o S e c t i o n

Similar to wide platen. Add afew drops
of oil to the new guides at both ends of

the 8-1/2 inch platen.5 7 4 - 4 2 2 - 7 0 0 T C .
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1 8 7 0 9 7 2 1 9 1 3 5 9 3
1 8 7 0 9 9

1 8 7 0 9 8 \
186175 1 8 7 1 0 0

1 8 3 3 3 8

312918 1 8 3 3 2 1

1 8 8 4 7 4
1 8 3 3 4 9

1 8 3 3 5 7

181241 1 8 3 3 2 2

181241 T-c-5

1 9 8 6 7 0

1 8 8 5 8 0

1 8 0 9 5 6

1 8 8 8 8 7

1 7 3 8 0 7

— 1 8 8 8 9 1

- - i o r a 8 6
1 8 8 8 7 0

— 1 8 8 8 9 3
I

\119652
1 8 1 2 4 2r 1 8 1 5 2 3

I
I

1 8 3 3 4 6I
7 4 7 2 2

1 8 8 8 8 4 — , 1 8 3 3 2 11 8 1 2 4 2

\
1 8 5 9 8 911 9 6 5 1

1 8 8 8 3 2

1 8 3 4 3 8

1 8 1 0 4 1

F^ure 26 -188860 Modification Kit to Convert Wide Platen Sprocket Feed
to 8-1/2 Inch Wide Sprocket Feed
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● W T O O l T a b l e

Adouble-compartment table is available when atable-style of furniture is desired, or when additional
electrical equipment is required, such as astation controller. This additional electrical equipment can
be mounted behind the front panel or in the right pedestal. Aright pedestal door is available that has
provisions for an attendant set.

f r o n t
panel

r igh t
pedestal

d o o r
supports (2)

(with adjustable
feet) l e f t f r o n t v i e w

double-compartment table
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®188496 Form Supply and Accumulator Shelf (floor mounting)

i i

right rear view
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●188388 Low Tape Alarm Modification

When the tape supply becomes low, the arm closes aMicro Switch which causes tiie OFF/ALARM
button (CLEAR/ALARM in modem sets) to light, indicating low tape.

M i c r o S w i t c h

a r m

right front view
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® 1 8 8 7 2 4 C a b l e

As shipped from the factory, aModel 38 terminal equipped with WESU 001 can interface with other
equipment or transmission system on acurrent basis. The 188724 cable allows the Model 38 terminal
to interface with other equipment onanEIA (Electronic Industries Association —Standard RS-232-C)
basis. Connector Jll of the cable connects to Pll on the circuit board of the WESU 001. The pin
assignments on the EIA connector are as follows:

E I A
C O N N E C T O R

P I N N O . D E S I G N A T I O N D E F I N I T I O N

P r o t e c t i v e G r o u n d
S e n d D a t a
R e c e i v e D a t a

Request to Send
Data Set Ready
Signal Ground
Data Terminal Ready

r - f - 1 ( A A )
2 (BA)
3 (BB)
4 (CA)
6 (CC)
7 (AB)

L_2A.J (CD)

iil

standard 25-pin
E I A c o n n e c t o r

3 0 3 8 4 7
c i r c u i t c a r d o n

W E S U 0 0 1

Page 42
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T E L E T Y P E C O R P O R A T I O N
Skokie, Illinois, U.S.A.

38 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SETS

T R O U B L E S H O O T I N G

W h e r e t h e v a r i a b l e f e a t u r e s o f t h e 3 8

teletypewriter affect the checkout pro¬
cedure, the features are specified in the table (ie,
sprocket feed vs friction feed). If no restrictions
are listed, the checkout steps apply to all units.

Two electr ical service units are avai lable
f o r t h e 3 8 t e l e t y p e w r i t e r . T h e

WESUOOl electrical service unit adapts the tele¬
typewriter for use on a20 ma or 60 ma dc signal
hne, or provides an interface compatible with 100
series data sets or equivalent EIA devices. Sets
with this ESU are referred to as DC/EIA units in
the checkout and troubleshooting tables. They
have asingle row of controls to the right of the
keyboard.

2 . 0 4C O N T E N T S P A G E

1 . G E N E R A L 1

2 . C H E C K O U T P R O C E D U R E 1

2 . 0 53 . T R O U B L E S H O O T I N G 2

4 . R E F E R E N C E S 2

1 . G E N E R A L

This section provides troubleshooting
i n f o r m a t i o n f o r t h e 3 8 A u t o m a t i c

Send-Receive (ASR) Teletypewriter Sets. It
includes checkout procedures and trouble analysis
for routine or emergency maintenance. It is
reissued to make correct ions in the supphed
schem^atic diagrams. Mai^inal arrows indicate the
c o r r e c t i o n s .

1 . 0 1

T h e W E S U 0 0 2 e l e c t r i c a l s e r v i c e u n i t
i n c l u d e s a f r e q u e n c y s h i f t k e y i n g

modem which permits data interchange with a
remote data set or equivalent device. Sets with
t h i s E S U a r e r e f e r r e d t o a s F S K u n i t s i n t h e

checkout and troubleshooting tables. They have a
d o u b l e r o w o f c o n t r o l s t o t h e r i g h t o f t h e
keyboard. For operation on aswitched network,
the FSK modem is commonly used with adata
access arrangement (DAA) and telephone hand-

2 . 0 6

Acomplete checkout procedure is pro¬
v i d e d i n t h r e e t a b l e s . Ta b l e 1 c o v e r s

off-line operation of the teletypewriter. Tables 2
a n d 3 c o v e r o n - l i n e o p e r a t i o n w i t h a r e m o t e
t e r m i n a l .

1 . 0 3

1 . 0 2

s e t .
Troub leshoo t ing in fo rmat ion i s a l so
provided in three tables. Table 4covers

t roub leshoot ing rou t ines fo r o f f - l ine fa i lu res ,
whereas Tables 5and 6cover on-line problems.

Before starting the checkout procedure,
depress the STOP or CLEAR button on

the control strip and place the tape punch and
reader levers in the OFF and STOP positions,
respectively. Load the typing unit with paper, and
load the punch with tape. Make sure the ribbon is
in good condition, and is correctly loaded in the
typing unit. For sprocket feed units, set the
rocker on the right end of the platen for single
line feed (press lower arm of rocker). If an FSK
set has an auto answer DAA, place the DAA in
t h e v o i c e m o d e .

2 . 0 7

2 . CHECKOUT PROCEDURE

Each s tep o f t he checkou t rou t i ne
c o n s i s t s o f a n o p e r a t i o n , a n o r m a l

response, and atrouble reference for use if the
equipment does not respond as indicated. The
trouble references key the checkout steps to the
corresponding troubleshooting tables.

2 . 0 1

For all installations, proceed with the
o f f - l i n e c h e c k o u t o f T a b l e 1 . W h e n t h e

terminal responds favorably to all of the off-line
tests, proceed to either Table 2or Table 3for the
on-line tests. If it is impossible to observe the
operat ion of the remote terminal, contact the
remote operator (ie, by telephone, or by talk
mode of data set if so equipped) and determine
the most convenient method of checking the data

2 . 0 8The checkout tables are arranged to
verify one phase or mode of operation

before proceeding to the next. It is important to
perform the checkout in the order given.

Where an option affects the operation
of the unit, the option is summarized in

the table. Refer to Instal lat ion and Servic ing
Manual 341 for details on these options.

2 . 0 2

2 . 0 3

©1972 by Teletype Corporation
All rights reserved
P r i n t e d i n U . S . A . Page 1



Field troubleshooting is intended to
loca te a t roub le a rea and res to re oper¬

ation as quickly as possible. The repair should be
limited to adjustments, lubrication, spring
replacements, and other minor routines as stated
in the troubleshooting charts. For major repairs,
the failing component is usually replaced to
restore operation, then repaired in the service
shop or returned to aservice center with suitable
facilities. For troubles not covered in the trouble¬
shooting tables, consider the following:

3 . 0 7interchange during the on-line tests. Be sure to
identify the features of the remote terminal (ie,
half-duplex vs full duplex, answer-back capabili¬
ties, etc).

3 . T R O U B L E S H O O T I N G

Troub leshoot ing in format ion is pre¬
s e n t e d i n t h r e e t a b l e s . Ta b l e 4 c o v e r s

off-l ine failures. For convenience, troubles are
grouped according to component (ie, typing unit,
answer-back, etc). Tables 5and 6cover on-line
troubles in DC/EIA and FSK terminals, respec¬
tively. In each table, the trouble symptom is
described, and the methods of analyzing and
correcting the trouble are listed.

In some cases avariety of troubles can
lead to the same symptom. In these

cases, the analysis either checks the most likely
trouble points first or provides aseries of steps to
isolate the trouble to agiven area.

Troubles related to only sprocket feed
units, wide platen units, etc, are clearly

indicated in the tables. Also, if the analysis differs
for units equipped with the DC/EIA or FSK
interface, the differences are indicated in the
t a b l e s .

3 . 0 1

(1) Exercise locally established routines
(contact supervisor, contact service

center, etc).

(2) Review operating principles of unit and
observe operation of failing component

to determine where fai lure occurs.

(3) Restore any phase of operation that
can be provided until the source of

trouble has been located and rep2iired (ie, if
receive operation is normal but send oper¬
ation fails, inform outlying stations that the
unit will be operating as areceive-only
terminal until the repair is complete).

(4) If extensive repair is required, replace
the ent i re un i t to restore operat ion

until repairs are made.

3 . 0 2

3 . 0 3

Voltage or continuity tests are required
in troubleshooting some problems.

Un less o therw ise spec ified , dc vo l tages a re
measured between the indicated test points and
^ound (DC/EIA interface —Jll, pin 7; FSK
interface J14, pin 5). Voltage tests are made with
the power on and the unit operating (to the
extent possible) as specified in the test procedure.
Caution must be observed in the placement of the
voltmeter test probes to avoid shorts between
t e r m i n a l s .

3 . 0 4

Acomplete set of wiring diagrams is
supplied with the 38 teletypewriter.

These diagrams show all electrical connections,
including options and variable features, and are
essential in troubleshooting the electrical circuits
of the unit. To further assist in electrical trouble¬
shooting, simplified schematic diagrams are
included in this section (Figures 5thru 18). These
simplified diagrams show the components and
connections related to various functions of the 38
teletypewriter, and in many cases are referred to
in the troubleshooting tables.

3 . 0 8

Continuity tests are made with the
power off. Simplified schematic dia¬

grams are provided in this section to aid
in tracing the circuits and checking continuity.
Wiring diagrams of the complete set are available
in the wiring diagram package supplied with the
u n i t .

3 . 0 5

4 . R E F E R E N C E S

In addition to the wiring diagrams, and
the installation and servicing manual

supplied with the 38 teletypewriter, the following
publications are recommended for reference in
troubleshooting.

4 . 0 1

Adjustments are made and mechanical
operation is best observed with the

power off. The unit can be cycled manually to
check the mechanical operation and to check
contact operations for continuity tests.

3 . 0 6

S e tCAUTION: T O M I N I M I Z E S H O C K H A Z A R D
A N D AV O I D D A M A G E T O C O M P O N E N T S ,
R E M O V E A C P O W E R B E F O R E R E P L A C I N G
F U S E S O R P E R F O R M I N G C O N T I N U I T Y
T E S T S .

Description and Operation 574-400-100TC
Removal and Replace¬
ment of Components 5 7 4 - 4 0 0 - 7 0 2 T C
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Keyboard Tape Reader

Description and Principles
of Operation
Ad jus tment
L u b r i c a t i o n

Disassembly and
Reassembly
P a r t s

Description and Principles
of Operation
Ad jus tment
L u b r i c a t i o n

Disassembly and
Reassembly
P a r t s

5 7 4 - 4 2 1 - l O O T C
5 7 4 - 4 2 1 - 7 0 0 T C
5 7 4 - 4 2 1 - 7 0 1 T C

5 7 4 - 4 2 4 - 1 O O T C
5 7 4 - 4 2 4 - 7 0 0 T C
5 7 4 - 4 2 4 - 7 0 1 T C

5 7 4 - 4 2 1 - 7 0 2 T C
5 7 4 - 4 2 1 - 8 0 0 T C

5 7 4 - 4 2 4 - 7 0 2 T C
5 7 4 - 4 2 4 - 8 0 0 T C

Typing Unit (Including
Answer-Back) Tape Punch

Description and Principles
of Operation
Ad jus tment
L u b r i c a t i o n
Disassembly and
Reassembly
P a r t s

Description and Principles
of Operation
Ad jus tment
L u b r i c a t i o n

Disassembly and
Reassembly
P a r t s

5 7 4 - 4 2 5 - l O O T C
5 7 4 - 4 2 5 - 7 0 0 T C
5 7 4 - 4 2 5 - 7 0 1 T C

5 7 4 - 4 2 2 - 1 O O T C
5 7 4 - 4 2 2 - 7 0 0 T C
5 7 4 - 4 2 2 - 7 0 1 T C

5 7 4 - 4 2 5 - 7 0 2 T C
5 7 4 - 4 2 5 - 8 0 0 T C

5 7 4 - 4 2 2 - 7 0 2 T C
5 7 4 - 4 2 2 - 8 0 0 T C

E l e c t r i c a l S e r v i c e U n i t C o v e r

Description and Principles
of Operation
Disassembly and
Reassembly
P a r t s

Ad jus tment
L u b r i c a t i o n

Disassembly and
Reassembly
P a r t s

5 7 4 - 4 2 6 - 7 0 0 T C
5 7 4 - 4 2 6 - 7 0 1 T C5 7 4 - 4 2 3 - l O O T C

5 7 4 - 4 2 3 - 7 0 2 T C
5 7 4 - 4 2 3 - 8 0 0 T C

5 7 4 - 4 2 6 - 7 0 2 T C
5 7 4 - 4 2 6 - 8 0 0 T C
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T A B L E 1

CHECKOUT PROCEDURE -OFF-L INE OPERATION

Trouble references in this table apply to Table 4.N O T E :

T R O U B L E
R E F E R E N C ER E S P O N S ES T E P O P E R A T I O N

!
i i l i i iC O N T R O L P A N E L

1 , 2 , 3LOCAL button lights and locks in
depressed position. Motor turns

1 Depress LOCAL button on
control strip.

o n .

Units Equipped With Answer-Back

4 4 - 4 82 Answer-back mechanism goes
through one cycle and answer¬
back sequence is printed out.

Depress HERE IS button on
control strip.

83 Typing unit cycles as long as
button is held depressed, but no
printing or spacing occurs.

Depress BREAK button on
control strip.

NOTE: R a n d o m c h a r a c t e r o r

space may occur when button is
r e l e a s e d .

K E Y B O A R D A N D T Y P I N G U N I T

3 7Carriage returns to left margin
w i t h n o e x c e s s i v e b o u n c e .

4 Depress LOCAL RETURN button
o n f r o n t o f c o v e r .

W i d e P l a t e n U n i t s

3 4Paper advances as long as button is
depressed.

5 Momentarily depress PAPER
A D V A N C E b u t t o n o n f r o n t o f
c o v e r .

Typing unit cycles for each key,
but no printing or spacing occurs.

9, 42Depress ESCAPE key and then 4
key in sequence.

6

9Keyboard trips for each key
depressed.

No evidence of binding or double
tr ipping.

7 Depress each graphic key on key¬
board to its normal downstop
posit ion.

10, 11

13, 17Typing unit prints selected
c h a r a c t e r s .

2 4I f two-color r ibbon is used,
c h a r a c t e r s a r e t h e c o l o r o f t h e

upper field of the ribbon.

Page 4 S E C T I O N 5 7 4 - 4 0 0 - 3 0 0 T C



T A B L E 1

CHECKOUT PROCEDURE —OFF-LINE OPERATION (Continued)

T R O U B L E
R E F E R E N C ER E S P O N S ES T E P O P E R A T I O N

Option: Printed alphabetics will
be lower case unless keyboard
circuit card is programmed to
convert lower case to capital
alphabetics.

Characters are printed with
imiform shading and spacing.

7

(contd)

2 5 - 3 2

Characters are repeated as long as
keys are held depressed. Depend¬
ing on characters, printing or
spacing may or may not occur.

Repeated graphic should be
uniformly spaced across entire
l i n e .

1 2Depress user-selected “repeat
keys to the repeat position
(beyond normal downstop posi¬
tion). Allow typing unit to print
one complete line of arepeat
graphic character.

8

3 1

End of line bell rings when typing
carriage approaches right end of
l i n e .

4 1

4 0Option: If automatic carriage
r e t u r n a n d l i n e f e e d f e a t u r e i s

used, carriage returns to left
margin and line feed occurs when
carriage reaches right end of line.
If feature is not used, characters
pile up at right end of line unless
line feed and carriage return are
keyed.

1 6SHIFT keys are locked in
depressed position.

Depress SHIFT (either side) and
SHIFT LOCK keys.

9

1 4Typing unit prints upper case
character for each key depressed.

NOTE:N u m e r a l 0 k e y c a n n o t
be depressed in shift mode
because it has no shifted
equivalent.

1 0 Depress each graphic key to
normal downstop position.

1 6SHIFT keys return to normal
posit ion.

Depress and release SHIFT LOCK1 1

key.

Typing unit cycles for each key,
but no printing or spacing occurs.

9, 42Depress ESCAPE key and 3key in
s e q u e n c e .

1 2

P r i n t e d c h a r a c t e r s a r e t h e c o l o r o f
t h e l o w e r fi e l d o f t h e r i b b o n .

2 41 3 Depress several graphic keys to
normal downstop positions.

ISS 2, SECTION 574-400-300TC Page 5



T A B L E 1

CHECKOUT PROCEDURE —OFF-LINE OPERATION (Continued)

T R O U B L E
R E F E R E N C ER E S P O N S EO P E R A T I O NS T E P

9, 42Typing unit cycles but no printing
or spacing occurs.

Depress ESCAPE key and then 4
key to restore upper field of
r i b b o n .

1 4

3 3Single line feed occurs each time
LINE FEED key is depressed.

Option: If carriage return on line
feed feature is used, carriage
return will occur during line feed.

Depress LINE FEED key.1 5

Sprocket Feed Units

3 3Double l ine feed occurs each t ime
LINE FEED key is depressed.

1 6 Set rocker on right side of platen
for double line feed (press upper
arm of rocker), then depress LINE
FEED key.

Sprocket Feed Units

Restore single/double line feed
rocker to single line feed position.

1 7

Sprocket Feed Units

3 5Paper advances rapidly to end of
form and stops.

NOTE:D e p r e s s i n g C O N T R O L
and FF asecond t ime w i l l no t
cause another form feed. At least
one line feed must occur on the
new form before another form
feed can be produced.

1 8 Depress CONTROL and FF keys
simultaneously.

3 8Depress spacebar several times, or
if spacebar is repeatable, hold bar
in repeat position to produce
several spaces.

Typing carriage moves one space
to right for each space.

1 9

9, 42Typing unit cycles but no printing
or spacing occurs.

2 0 Depress BACK SPACE key.

4 1Bell rings for each depression.

No printing or spacing occurs.

Depress CONTROL key and
BELL key simultaneously.

2 1

4 2

4 2Typing unit cycles but no printing
or spacing occurs.

2 2 Depress NULL key.

4 2Typing unit cycles but no printing
or spacing occurs.

2 3 Depress DELETE key.

S E C T I O N 5 7 4 - 4 0 0 - 3 0 0 T CPage 6



T A B L E 1

CHECKOUT PROCEDURE -OFF-LINE OPERATION (Cont inued)

T R O U B L E
R E F E R E N C ER E S P O N S EO P E R A T I O NS T E P

Typing unit cycles but no printing
or spacing occurs.

4 2Depress TAB key.2 4

F r i c t i o n F e e d U n i t s

ALARM lamp lights (red) when
roll of paper is lifted.

4 3Lift roll of paper at rear of
cabinet to simulate a“low paper
c o n d i t i o n .

2 5
) )

Sprocket Feed Units

4 3ALARM lamp lights (red) when
last form is fed into platen area.

2 6 Te a r o f f n e x t f o r m t o s i m u l a t e a

paper out” condition. Feed form
by depressing CONTROL and FF
keys or manually rotating platen.

U

Sprocket Feed Units

ALARM lamp goes out. 42 7 Reload paper in typing unit.

T A P E P U N C H

N o n o t i c e a b l e e f f e c t .2 8 Set punch lever to ON position.

9Typing unit cycles for each delete
c h a r a c t e r .

2 9 Depress DELETE key at least 20
times, or if DELETE key is repeat-
able, hold key depressed until at
least 20 deletes are produced. No printing or spacing occurs.

Tape feeds one position for each
delete character, and series of all
marking codes are punched in
tape.

NOTE:E i g h t h b i t w i l l b e
punched if unit is programmed for
even parity or eighth bit always
marking.

Punched holes should be spaced
10 per inch.

4 2

49, 50, 51

5 4

3 0 Typing unit cycles for each null
c h a r a c t e r .

Depress NULL key several times,
or if repeatable, hold key
depressed until several nulls are
produced.

9

4 2No printing or spacing occurs.

ISS 2, SECTION 574-400-30(yrC Page 7



T A B L E 1

CHECKOUT PROCEDURE -OFF-LINE OPERATION (Continued)

T R O U B L E
R E F E R E N C ER E S P O N S ES T E P O P E R A T I O N

49, 50, 51Tape feeds one position for each
null character, and no holes (other
than feed holes) are punched in
tape.

NOTE: Eighth bit will be
punched if unit is programmed for
odd parity or eighth bit always
marking.

3 0

(contd)

Typing unit prints graphics.

Tape advances one character
position for each keyboard oper¬
a t i o n .

Code characters are punched in
tape according to ASCII chart of
Figure 1.

NOTE:Presence or absence of
eighth bit depends on parity of
u n i t .

Option: If keyboard circuit card is
programmed to convert lower case
to capital alphabetics, all graphics
(printed and punched) will be
capitals in either shifted or
u n s h i f t e d m o d e .

Type the following test message:
D E L E T E D E L E T E D E L E T E C R
L F D E L E T E

The quick brown fox jumped over
the lazy dogs back 1234567890
t i m e s .
C R L F D E L E T E E S C A P E 3
THE QUICK BROWN FOX
J U M P E D O V E R T H E L A Z Y
D O G S B A C K 1 2 3 4 5 6 7 8 9 T I M E S .
C R L F D E L E T E E S C A P E 4
The quick brown fox jumped over
the lazy dogs back 1234567890
t i m e s .
C R L F D E L E T E D C 3

The quick brown fox jumped over
the lazy dogs back 1234567890
t i m e s .
C R L F D E L E T E E O T

3 1

Typing unit prints and tape unit
punches the rand ycharacters.

Type aseries of alternate rand y
c h a r a c t e r s .

3 2

5 2Tape backspaces three positions.

No effect on typing unit.

Move the punch lever to the B.SP.
position three times.

3 3

Tape advances one position for
each delete character.

Type aseries of at least three
d e l e t e c h a r a c t e r s .

3 4

5 4Previously punched characters are
repimched to form all marking
delete characters, with no
evidence of tearing of feed holes
or punch holes.

Typing unit cycles but does not
print or space.

9, 42Typing unit cycles but does not
print or space.

Depress CONTROL and DC4 keys
simultaneously.

3 5

S E C T I O N 5 7 4 - 4 0 0 - 3 0 0 T CPage 8



T A B L E 1

CHECKOUT PROCEDURE -OFF-LINE OPERATION (Cont inued)

T R O U B L E
R E F E R E N C ER E S P O N S EO P E R A T I O NS T E P

9, 42Typing unit cycles but does not
print or space.

Type aseries of delete characters.3 6

Punch disabled by DC4 character. 5 5

9, 42Typing unit cycles but does not
print or space.

Depress CONTROL and DC2 keys
simultaneously.

3 7

9, 42Typing unit cycles but does not
print or space.

Tape advances and delete charac¬
ters are punched in tape.

Type aseries of delete characters.3 8

5 3

Punch Equipped for Low Tape
A l a r m

5 6ALARM lamp lights (red).Lift tape roll at rear of punch to
simulate atape-out condition.

3 9

Lamp goes out when tape roll
is replaced.

Move punch lever to OFF
posi t ion.

4 0

T A P E R E A D E R

4 1 Load previously prepared test tape
i n t o r e a d e r .

Operate typing unit as necessary
to begin anew line (friction feed)
or new form (sprocket feed).

4 2

5 7Tape moves through reader.

Typing unit prints out characters
punched on test tape.

For nonprint characters, typing
unit cycles but does not print.

Depending on character, spacing
may or may not occur.

Line feeds, carriage returns, etc,
occur as punched in tape.

M o v e r e a d e r c o n t r o l l e v e r t o
START posit ion.

4 3

6 1

If equipped for two-color printing,
color changes after receipt of
E S C A P E 3 o r E S C A P E 4

s e q u e n c e .

ISS 2, SECTION 574-400-300TC P^e 9



T A B L E 1

CHECKOUT PROCEDURE -OFF-LINE OPERATION (Cont inued)

T R O U B L E
R E F E R E N C ES T E P O P E R A T I O N R E S P O N S E

If reader is strapped for automatic
operation, reader stops upon
recognition of DC3 or EOT, and is
resumed by depressing
CONTROL/DCl on keyboard or
by moving reader control lever to
START posit ion.

66, 594 3

(contd)

6 5Reader and typing unit stop when
tighirtape condition occurs.

M o v e r e a d e r c o n t r o l l e v e r t o S T O P

position and remove test tape
f r o m r e a d e r .

4 4

4 5 Tear off test tape at last character
of printed message, and load piece
of punched tape into reader.

4 6 M o v e r e a d e r c o n t r o l l e v e r t o

START position and allow several
characters to pass through reader,
then move lever to STOP position.

Typing unit prints characters until
lever is placed in STOP position.

6 04 7 Tape advances one character
position for each step.

Typing unit responds to each
character, step by step.

M o v e r e a d e r c o n t r o l l e v e r t o S T E P

position several times.

M o v e r e a d e r c o n t r o l l e v e r t o

START position and allow
remainder of test tape to feed
through reader.

Typing unit reproduces message.

Reader and typing unit stop when
last character of tape is about four
character positions from reader
h e a d .

4 8

NOTE: F o r a u t o m a t i c r e a d e r s ,
restart as necessary after reader
d e t e c t s D C S o r E O T.

Tape can be moved freely in either
direction through reader head.

6 3M o v e r e a d e r c o n t r o l l e v e r t o

FREE position.
4 9

5 0 Remove tape from reader and
m o v e c o n t r o l l e v e r t o O F F

posit ion.

7L O C A L b u t t o n u n l a t c h e s a n d

lamp goes out.
5 1 Depress OFF (or CLEAR) button

on control strip.

M o t o r t u r n s o f f .
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T A B L E 2

C H E C K O U T P R O C E D U R E - O N - L I N E W I T H D C O R E I A I N T E R F A C E

Trouble references in this table apply to Table 5.N O T E :

T R O U B L E
R E F E R E N C ES T E P R E S P O N S EO P E R A T I O N

1 I f o t h e r t e r m i n a l i s l o c a t e d
remotely, contact operator at
remote terminal (ie, by telephone)
and arrange for acheckout. Have
operator set remote terminal to
l i n e m o d e .

NOTE:I f E IA te rmina l i s oper¬
ating through 100 series data set
or equivalent, perform standard
call procedure for data set.

LINE button lights and locks in
depressed position.

12 Depress LINE button on control
strip.

M o t o r t u r n s o n .

3 Send message to remote terminal
from keyboard, tape reader, or if
local terminal has answer-back, by
depressing HERE IS button.

Local terminal prints out message
a s i t i s t r a n s m i t t e d t o r e m o t e
t e r m i n a l .

Received message should be
e r r o r - f r e e .

54 Verify accuracy of message
received by remote terminal.

Received message should be
e r r o r - f r e e .

65 If remote terminal has send capa¬
bility, have remote terminal
transmit mess^e to local terminal.

Answer-back sequence is printed
o u t a t l o c a l t e r m i n a l a n d s e n t t o
r e m o t e t e r m i n a l .

96 If local terminal is equipped with
answer-back, and remote terminal
has send capability, have remote
terminal transmit ENQ to local
t e r m i n a l .

L I N E b u t t o n u n l a t c h e s a n d

extinguishes.
7 Depress LINE FDX button on

control strip.

LINE FDX button lights and locks
in depressed position.

6Message should be received and
processed with no errors by
r e m o t e t e r m i n a l .

8 Transmit message to remote
t e r m i n a l .

NOTE:I f local terminal uses dc
interface strapped for half-duplex
operation, local terminal prints
out message as it is transmitted. If
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T A B L E 2

CHECKOUT PROCEDURE -ON-LINE WITH DC OR EIA INTERFACE (Continued)

T R O U B L E
R E F E R E N C ER E S P O N S EO P E R A T I O NS T E P

local terminal uses EIA interface,
or dc interface strapped for full-
duplex operation, local terminal
does not print out message.

8
(contd)

Terminals Strapped for Full-
Duplex Operation

With loca l terminal set to L INE
FDX and remote termina l set for
full duplex, arrange for local and
remote terminals to send messages
simultaneously.

6Each terminal receives message
sent by other terminal.

9

No in te r fe rence occurs be tween
m e s s a g e s .

L I N E F D X b u t t o n u n l a t c h e s a n d
extinguishes.

LOCAL button lights and locks in
depressed position.

1 0 Depress LOCAL button on
control strip.

No response should be noted at
local terminal (nor should any
messages generated by local
terminal be received by remote
terminal). On-line send and receive
funct ions are disabled in local
m o d e .

If remote terminal has send capa¬
bility, have remote terminal
attempt to send message to local
t e r m i n a l .

1 1
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T A B L E 3

C H E C K O U T P R O C E D U R E - O N - L I N E W I T H F S K I N T E R F A C E

Trouble references in this table refer to Table 6.N O T E :

T R O U B L E
R E F E R E N C ER E S P O N S EO P E R A T I O NS T E P

Remote terminal sends f2m carr ier
(2225 Hz tone) when it has gone
i n t o a n s w e r m o d e .

Lift telephone handset and dial
r e m o t e t e r m i n a l .

1

NOTE:I f l o ca l t e rm ina l DAA i s
equipped for auto answer, lift
exclusion key on telephone before
dialing.

NOTE:I f r e m o t e t e r m i n a l h a s
auto answer capability, f2m carrier
is automatically sent. If manual
answer, remote operator must
manually place remote terminal in
a n s w e r m o d e .

Motor turns on and ORIG lamp
lights.

Loca l te rmina l sends flm car r ie r
(1270 Hz tone) to remote
terminal to complete hookup.

2 Depress ORIG button.

NOTE:I f l o c a l t e r m i n a l D A A i s
equipped for auto answer, hang up
handset. If manual answer, lift
exclusion key and leave handset
off-hook.

1 - 5

If remote terminal is equipped for
auto answer-back, its answer-back
sequence will be received and
printed out by local terminal.

7Test message is printed out at
l o c a l t e r m i n a l a n d s e n t t o r e m o t e
t e r m i n a l w i t h n o e r r o r s .

Transmit test message to remote
t e r m i n a l . I n c l u d e a “ r e t u m -

to-voice” request at end of
message to alert remote operator
that vo ice communicat ions are
desired upon receipt of message.

3

If local terminal DAA is equipped
for auto answer, take telephone
handset o f f -hook and l i f t exc lus ion
key. If manual answer, depress
exclusion key to middle position.
Verify accuracy of test message,
and ask remote operator to go
into full duplex and send test
message. Depress ORIG button
as in Step 2.

4

FDX button locks and lights.5 Depress FDX button.

ORIG lamp lights upon receipt
o f f2m f rom remote te rm ina l .
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T A B L E 3

CHECKOUT PROCEDURE -ON-LINE WITH FSK INTERFACE (Cont inued)

T R O U B L E
R E F E R E N C ES T E P O P E R A T I O N R E S P O N S E

1 3Message does not print locally, but
is sent to remote terminal with no
e r r o r s .

6 Transmit message to remote
t e r m i n a l .

N O T E :

reverting to voice as in Step 4.
Verify results of test by

Message sent by remote terminal is
simultaneously received and
printed by local terminal with no
e r r o r s .

F D X b u t t o n u n l a t c h e s a n d

extinguishes.
7 Depress FDX button.

1 28 Depress CLEAR button. ORIG lamp extinguishes.

O n m a n u a l a n s w e rN O T E :

terminals, hang up telephone
handset to complete disconnect.

Terminal Equipped for Auto
A n s w e r

9 Have remote operator originate a
c a l l t o l o c a l t e r m i n a l .

Telephone rings at local terminal.

4M o t o r t u r n s o n a n d l o c a l t e r m i n a l
s e n d s f 2 m c a r r i e r t o r e m o t e
t e r m i n a l .

4Remote terminal responds by
sending flm carrier to local termi¬
nal, and ANS button lights.

If local terminal is equipped for
auto answer-back operation,
a n s w e r - b a c k i s s e n t t o r e m o t e
t e r m i n a l .

1 5

Terminal Equipped for Manual
A n s w e r

Telephone rings at local terminal.

M a n u a l A n s w e r T e r m i n a l

1 0 Lift telephone handset and agree
by voice communications to go
i n t o a n s w e r m o d e .
Depress ANS pushbutton and lift
exclusion key on telephone.

M o t o r t u r n s o n a n d l o c a l t e r m i n a l
sends f2m carrier to remote termi¬
n a l .

4

Remote terminal responds by
sending flm carrier to local termi¬
nal, and ANS button lights.
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T A B L E 3

CHECKOUT PROCEDURE -ON-LINE WITH FSK INTERFACE (Cont inued)

T R O U B L E
R E F E R E N C ER E S P O N S ES T E P O P E R A T I O N

If local terminal is equipped for
answer-back operation,
a n s w e r - b a c k i s s e n t t o r e m o t e
t e r m i n a l .

1 51 0

(contd)

Test message is printed locally and
s e n t t o r e m o t e t e r m i n a l w i t h n o
e r r o r s .

6 , 71 1 Transmit message to remote
t e r m i n a l .

FDX button locks and lights.1 2 Have remote terminal set up for
full duplex, then depress FDX
b u t t o n o n l o c a l t e r m i n a l .

1 3Send message to remote terminal
while simultaneously receiving
message from remote terminal.

Transmitted message is received
by remote terminal with no errors
but does not print at local
t e r m i n a l .

1 3

Message received from remote
terminal is printed out with no
e r r o r s .

F D X b u t t o n u n l a t c h e s a n d

extinguishes.
1 4 Depress FDX button.

ECHO button locks and lights.Depress ECHO button.1 5

Message sent by remote terminal is
printed out by local terminal and
simultaneously returned to remote
terminal for printout.

Message returned to remote
terminal should be ident ica l to
message originally sent to local
t e r m i n a l .

1 6 H a v e r e m o t e t e r m i n a l t r a n s m i t

mess^e to local terminal.
8 , 1 4

NOTE: R e m o t e t e r m i n a l m u s t

remain in full duplex for the test.

E C H O b u t t o n u n l a t c h e s a n d
extinguishes.

Depress ANS button.1 7

R e m o t e t e r m i n a l t u r n s o f f c a r r i e r .1 8 Depress FDX button and transmit
E O T t o r e m o t e t e r m i n a l .

W h e n l o s s o f r e m o t e c a r r i e r i s
detected by local terminal, motor
turns off and ANS lamp
extinguishes.

11, 12

A u t o a n s w e r t e r m i n a l i s n o w

disconnected, but manual answer
terminal must hang up handset to
complete disconnect.
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T A B L E 3

CHECKOUT PROCEDURE -ON-LINE WITH FSK INTERFACE (Cont inued)

T R O U B L E
R E F E R E N C ER E S P O N S EO P E R A T I O NS T E P

A u t o A n s w e r T e r m i n a l s

LOCAL button locks and lights
a n d m o t o r t u r n s o n .

1 9 Depress LOCAL button.

A u t o A n s w e r T e r m i n a l s

ANS button flashes with incoming
ring signal.

Have remote station originate a
c a l l .

1 02 0

A u t o A n s w e r T e r m i n a l s

2 1 L O C A L b u t t o n u n l a t c h e s a n d

extinguishes.
Depress ANS button to go into
a n s w e r m o d e .

ANS button lights when carrier is
rece ived f rom remote te rm ina l .

ANS button extinguishes and
m o t o r t u r n s o f f .

2 2 Depress CLEAR button. 1 2
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T A B L E 4

T R O U B L E S H O O T I N G - O F F - L I N E O P E R A T I O N

N O T E : Circuit common for voltage measurements is terminal 8or 9of card 303846.

N O . S Y M P T O M A N A L Y S I S A N D C O R R E C T I V E M E A S U R E S

G E N E R A L O P E R A T I O N

1 Terminal completely inoperative.
No indicator lamps light when
buttons are depressed; motor does
n o t t u r n o n w h e n L O C A L b u t t o n i s
depressed.

(a) Make sure power cord is plugged into ac outlet.

Measure voltage at convenience outlet to verify
presence of 115 vac supply voltage.

(b)

(c) Check ac supply fuse FI and dc supply fuse F2
and replace if necessary.

Check for +24 vat P14, pin 6of power supply.
If not present, power supply may be defective.
If present, trouble may be in circuit card
303847 (DC/EIA interface) or 322491 (FSK
interface).

(d)

2 Individual indicator lamp does not
light. (Lamp energized by control
buttons only.)

Check for 24 vacross lamp when corre¬
sponding control button is depressed. Refer to
wiring diagram 1194SD (DC/EIA interface) or
1196SD (FSK interface) for connector pins. If
voltage is present, indicator lamp may be
defective. If not present, trouble may be in
re lated swi tch contact or in ter face c i rcu i t card
303847 (DC/EIA) or 322491 (FSK).

3 M o t o r d o e s n o t t u r n o n w h e n

LOCAL button is depressed.
LOCAL lamp lights.

(a) Depress LINE button (units with DC/EIA
interface) or ANS button (units with FSK
interface). If motor turns on, check LOCAL
swi tch con tac ts and connec to r.

(b) If motor hums but does not turn, check for
binding or frozen main shaft.

If motor is completely inoperative, check
motor fuse F4 (synchronous motors only).

Check voltage across motor. If 115 vac is
present, motor may be defective.

Check operation of motor control relay.

(c)

(d)

(e)

i f ) Trouble may be in interface circuit card
303847 (DC/EIA interface) or 322491 (FSK
interface). See Figures 5thru 8for electrical
check points.

4 ALARM lamp remains lit at all
t i m e s .

(a) Determine if lamp is being held on by closure
of paper alarm contacts. If punch is equipped
for low tape alarm, also inspect low tape
c o n t a c t s .
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T A B L E 4

TROUBLESHOOTING —OFF-LINE OPERATION (Continued)

ANALYSIS AND CORRECTIVE MEASURESS Y M P T O MN O .

If above contacts function when operated
manually, make sure paper and/or tape is
correctly installed.

Refer to wiring diagrams of 1194SD or
1196SD for electrical connections related to
paper alarm, tape out, and low tape (if
included in punch).

If paper alarm contact operation is normal, cir¬
cuit card 303847 (DC/EIA interface) or
322491 (FSK interface) may be defective.

(b)4

(contd)

(c)

(d)

Make sure selector armature is aligned
correctly, and is free to operate.

Make sure H-plate between keyboard and
typing unit is in place.

Check Shoe Lever Gap and Trip Lever Engage¬
ment adjustment in Section 574-422-700TC.

DC/EIA Interface

(a)Typing unit runs open (contin¬
uously) when terminal is turned on.

5

(b)

(c)

Refer to Figure 5or 6for electrical check
points.

Check voltage at J13, pin 9. If +24 vis present,
BREAK switch contact may be open or there
may be apoor contact in one of the cable con¬
n e c t o r s .

Check voltage at J15, pin 11. If +24 vis not
present, check normally closed FDX contact.
Check voltage at J12, pin 15. If +24 vis
present, circuit card 303847 may be defective.
F S K I n t e r f a c e

(d)

(e)

( f )

Refer to Figure 16 for electrical check points.

Check voltage at J15, pin 15. If +24 vis
present, BREAK switch contact may be open.

Check voltage at J4, pin 9. If +24 vis present,
circuit card 322491 may be defective. If no
voltage is present, selector magnet coil may be
d e f e c t i v e .

(g)

(h)

( i )
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T A B L E 4

TROUBLESHOOTING -OFF-L INE OPERATION (Cont inued)

A N A L Y S I S A N D C O R R E C T I V E M E A S U R E SS Y M P T O MN O .

Check the following adjustments in Section
5 7 4 - 4 2 2 - 7 0 0 T C :

Terminal fails to operate from all
sources (keyboard, answer-back,
reader).

6

Shoe Lever Gap and Trip Lever
Engagement

E n a b l e C o n t a c t

Trip Lever Clearance
Character Suppression Contact Wire Gap

DC/EIA Interface

Refer to Figure 5or 6for electrical check
points.

Check voltage at J15, pin 11 and J12, pin 15.
If voltage is zero, circuit card 303847 may be
d e f e c t i v e .

(a)

(b)

F S K I n t e r f a c e

Refer to Figure 16 for electrical check points.

While depressing BREAK button, check
voltage at J4, pin 9. If positive voltage is
present, circuit card 322491 may be defective.

(a)

(b)

Determine i f OFF or CLEAR swi tch mecha¬
nism is unlocking previously selected mode
switch. If not, check mechanical locking
arrangement between switches. Switch mecha¬
nism may be defective.

(a)Termina l does no t tu rn o f f when
O F F o r C L E A R b u t t o n i s
depressed.

7

Check operation of OFF or CLEAR switch
contacts. Refer to wiring diagram 1194SD and
Figure 5or 6(DC/EIA interface) or Figure 9
(FSK interface) for circuitry involved.

(b)

DC/EIA InterfaceTyping unit does not run open
(cycle continuously without print¬
ing or spacing) when BREAK
button is depressed.

8

Check voltage at J13, pin 9. If voltage is zero
with BREAK button depressed, break contact
may be defective. If voltage is +24 v, circuit
card 303847 may be defective. See Figure 5
(DC interface) or Figure 6(EIA interface) for
related circuitry.

F S K I n t e r f a c e

Check voltage at J15, pin 15. If voltage is +24 v
with BREAK button depressed, break contact
may be defective. If voltage is zero, circuit card
322491 may be defective. See Figure 16 for
related circuitry.
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T A B L E 4

TROUBLESHOOTING -OFF-L INE OPERATION (Con t inued)

N O . S Y M P T O M A N A L Y S I S A N D C O R R E C T I V E M E A S U R E S

K E Y B O A R D

9 Keyboard fails to trip when key is
depressed.

(a) Check to make sure H-plate and spring are
correctly positioned on keyboard trip arm.

M a k e s u r e u n i v e r s a l c o d e b a r a n d t i e l i n k a r e
free to move, and that tie link moves non¬
repeat lever and latchlever to right, allowing
universal lever to move up.

(b)

Check following adjustments in Section
5 7 4 - 4 2 1 - 7 0 0 T C :

(c)

U n i v e r s a l L i n k

Distributor Trip Linkage
Trip Lever Engagement
Tr ip Arm

1 0 Keyboard double trips or runs
cont inuously.

(a) Check latchlever and nonrepeat lever for free
operation.

Check Latchlever Spring and Nonrepeat Lever
Spring adjustments in Section 574-421-700TC.

Check Trip Lever Engagement and Trip Arm
adjustments in Section 574-421-700TC, and
Shoe Lever Gap and Trip Lever Engagement
adjustments in Section 574-422-700TC.

(b)

(c)

1 1 Key binds. Check for broken keytop guideplate, displaced
key lever on return spring under guideplate, or
b i n d i n c o d e b a r s o r T - l e v e r s .

1 2 Repeat keys fail to generate repeat
characters when fully depressed.

(a) Make sure there is no obstruction in keylever
s l o t .

(b) Check for bind in keytop.

Check for bind in universal tie link and/or non¬
repeat lever.

Make sure repeat keylever engages nonrepeat
l e v e r .

(c)

(d)

1 3 Incorrect characters produced by
keyboard. (Answer-back or reader
produces correct characters.

(a) Make sure contact wires are correctly posi¬
t i o n e d o n T - l e v e r s .

(b) Check act ion of contact wires. Make sure
bottom ends of contact wires are secure, and
that contacts open and close according to code
b i t s o f c h a r a c t e r .
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T A B L E 4

TROUBLESHOOTING -OFF-L INE OPERATION (Cont inued)

A N A L Y S I S A N D C O R R E C T I V E M E A S U R E SS Y M P T O MN O .

(c) Check contact points for any foreign material.
Clean as necessary.

1 3

(contd)

(d) Check Contact Wires adjustment in Section
5 7 4 - 4 2 1 - 7 0 0 T C .

Remove keytop guideplate and make sure all
codebars and tie links are correctly engaged
w i t h T - l e v e r s .

(e)

If contact wire operation is satisfactory, circuit
card 322450 may be defective. See Figure 8
for electrical check points.

(f)

(a) C h e c k m o v e m e n t o f s h i f t c o d e b a r a n d a s s o c i ¬
a t e d c o n t a c t w i r e .

No upper case characters in shift
mode. (Answer-back or reader pro¬
duces correct characters.)

1 4

Check Left Shif t Contact Wire and Shif t Code¬
bar Spring adjustments in Section
5 7 4 - 4 2 1 - 7 0 0 T C .

(b)

If contact wire operation is satisfactory, circuit
card 322450 may be defective. See Figure 8
for electrical check points.

(c)

(a) C h e c k m o v e m e n t o f c o n t r o l c o d e b a r a n d
a s s o c i a t e d c o n t a c t w i r e .

Control characters not produced
from keyboard. (Answer-back or
reader produces correct characters.)

1 5

(b) Check CTRL Contact Wire adjustment in
S e c t i o n 5 7 4 - 4 2 1 - 7 0 0 T C .

If contact wire operation is satisfactory, circuit
card 322450 may be defective. See Figure 8
for electrical check points.

(c)

Remove keytop guideplate and observe
mechanical linkage between shift and shift lock
keylevers.

SHIFT keys fail to lock when
SHIFT LOCK key is depressed, or
f a i l t o u n l o c k w h e n S H I F T L O C K

key is depressed asecond time.

1 6

M i l

T Y P I N G U N I T
^ m m

Adjust range finder setting. If no setting can be
found which produces error-free operation,
operate unit manually from keyboard and
observe selection of push levers in selector. If
character is incorrect at selector, refer to
t r o u b l e N o . 1 8 . I f c h a r a c t e r i s c o r r e c t a t

selector, but incorrect character is printed,
r e f e r t o t r o u b l e N o . 1 9 .

1 7 Incorrect characters produced by
keyboard, reader, and answer-back.
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T A B L E 4

TROUBLESHOOTING -OFF-L INE OPERATION (Cont inued)

N O . S Y M P T O M A N A L Y S I S A N D C O R R E C T I V E M E A S U R E S

(a) Check for loose selector magnet wires and/or
c o n n e c t o r s .

1 8 Incorrect characters printed —
selector push lever combinations do
not correspond to character codes.

(b) Check for missing springs in selector.

C h e c k f o r d i r t o r o i l o n s e l e c t o r a r m a t u r e .(c)

Check the following adjustments in Section
5 7 4 - 4 2 2 - 7 0 0 T C ;

(d)

Shoe Lever Gap and Trip Lever Engage¬
m e n t

Armature Spring
Armature Bracket Position (Preliminary)
Belt Tension (Final)
G e a r B a c k l a s h

NOTE:Refine A rma tu re B racke t Pos i t i on
(Preliminary) adjustment by equalizing clear¬
ance between armature extension and No. 1
a n d N o . 8 s e l e c t o r l e v e r s .

Operate unit manually and observe selection of
c o d e b a r s .

1 9 Incorrect characters printed —
selector produces correct code
c o m b i n a t i o n .

I f c o d e b a r c o m b i n a t i o n s a r e i n c o r r e c t f o r c h a r ¬
acter selected, check Codebar Reset Lever
Position and Selector Blocking Lever Positioning
adjustments in Section 574-422-700TC.

I f c o d e b a r c o m b i n a t i o n s a r e c o r r e c t f o r c h a r a c ¬

ter selected, check all adjustments related to
carriage area in Section 574-422-700TC.

(a)

(b)

(a) C h e c k f o r b e n t f u n c t i o n l e v e r s .2 0 F u n c t i o n f a i l u r e s .

Check following adjustments in Section
5 7 4 - 4 2 2 - 7 0 0 T C :

(b)

F u n c t i o n L e v e r R e t a i n e r
L e f t R o c k e r D r i v e

Right Rocker Drive
Print Suppression Latch —Horizontal

C l e a r a n c e
Print Suppression Latch —Vertical

C l e a r a n c e
Function Shaft and Casting Position
Function Clutch Trip Lever Engagement
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T A B L E 4

TROUBLESHOOTING -OFF-LINE OPERATION (Continued)

N O . S Y M P T O M A N A L Y S I S A N D C O R R E C T I V E M E A S U R E S

2 1 Function repeat. Check following adjustments in Section
5 7 4 - 4 2 2 - 7 O O T C :

Stripper Beiil Clearance
Function Clutch Trip Lever Eng^ement

2 2 Failure to print at one end of
carriage travel.

Check following adjustments in Section
5 7 4 - 4 2 2 - 7 0 0 T C :

R e a r R a i l P o s i t i o n

Carriage Drive Bail Endplay

2 3 Ribbon fails to feed or feeds errati¬
cal ly.

(a) Make sure ribbon spool is seated correctly over
feeding pin.

(b) Check Ribbon Power Lever Drive adjustment
i n S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

2 4 R i b b o n d o e s n o t s h i f t f o r t w o - c o l o r

pr int ing.
(a) Make sure ribbon is installed correctly.

(b) Check Color Selection Latch Overtravel adjust¬
men t i n Sec t i on 574 -422 -700TC.

F r i c t i o n F e e d U n i t s

, 2 5 All characters too light or too dark. Check Platen —Horizontal Position adjustment
i n S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

2 6 One side of character darker than
the other. (All characters.)

Check Typewheel “Home” Position adjust¬
m e n t i n S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

2 7 One side of character darker than
the other. (Characters in clockwise
field of typewheel only, or in
counterclockwise field only.)

NOTE: See Figure 2for type-
wheel layout.

(a) Check Stop Plate adjustment in Section
5 7 4 - 4 2 2 - 7 0 0 T C .

(b) Refine Typewheel “Home” Position adjust¬
ment if necessary.

NOTE: Check horizontal spacing of charac¬
ters involved. If necessary, refine adjustments
to provide best shading and spacing.

2 8 All characters darker at top
o r b o t t o m .

Check Vertical Type Alignment adjustment in
S e c t i o n 5 7 4 - 4 2 2 - 7 O O T C

2 9 Horizontal spacing of characters
varies. (All characters, or characters
in ei ther clockwise or counter¬
clockwise field of typewheel —see
Figure 2.)

(a) Check Stop Plate adjustment in Section
5 7 4 - 4 2 2 - 7 0 0 T C .

(b) Refine Typewheel “Home” Position adjust¬
ment if necessary.
NOTE: Check for uniform horizontal shading
of characters involved. If necessary, refine adjust¬
ments to provide best shading and spacing.
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T A B L E 4

TROUBLESHOOTING -OFF-LINE OPERATION (Continued)

ANALYSIS AND CORRECTIVE MEASURESS Y M P T O MN O .

Check following adjustments in Section
5 7 4 - 4 2 2 - 7 0 0 T C :

Incorrect spacing at left side of
copy only.

3 0

Spacing Belt Tension
Left Margin Position
Left Margin Printing

(a) Check for bind in carriage rollers or dashpot
plunger, or for out-of-parallel dashpot.

(b) Check Reset Lever Positioning adjustment in
S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

Repeated characters are unequally
spaced at left side of copy.

3 1

Check following adjustments in Section
5 7 4 - 4 2 2 - 7 0 0 T C :

Print Hammer Bail Spring
Print Hammer Trip Lever Spring
Power Bai l Rol ler Clearance

Random characters are unequally
spaced at left side of copy.

3 2

F r i c t i o n F e e d U n i t sUnit fails to line feed, or feeds
erratical ly.

3 3

Observe operation of line feed drive link. If
drive link does not operate, check operation of
line feed function lever and line feed blocking
lever. (See trouble No. 4for function failures.)
Check Line Feed Drive Arm Clearance and
Line Feed Upstop Bracket Position adjust¬
ments in Sec t ion 574-422-700TC.

If drive link moves through its full travel, or
repeats, check Line Feed Stripper Plate Clear-

adjustment in Section 574-422-700TC.

If drive link travels fully but does not drive
platen fully, or drives too far, check following
adjustments in Section 574-422-700TC:

Line Feed Select ion
D e t e n t P o s i t i o n
L ine Feed Dr ive L ink Pos i t ion
Line Feed Pawl Downstop Position

Sprocket Feed Units

If platen does not advance, check selection of
line feed pawl in slot 13.

Check Line Feed Selection and Line Feed Pawl
Stripping adjustments in Section 574-422-700TC.

(a)

(b)

a n c e

(c)

(a)

(b)
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T A B L E 4

TROUBLESHOOTING -OFF-L INE OPERATION (Cont inued)

A N A L Y S I S A N D C O R R E C T I V E M E A S U R E SS Y M P T O MN O .

(c) If extra line feed occurs, check Line Feed
Selection and Line Feed Pawl Stripping adjust¬
ments i n Sec t ion 574-422-700TC.

3 3

(contd)

(d) If line feed is irregular, check Detent Position
adjustment in Section 574-422-700TC.

W i d e P l a t e n U n i t s

(a) Make sure cable to form feed mechanism is
s e c u r e .

Paper does not advance when
P A P E R A D V A N C E b u t t o n i s

depressed.

3 4

(b) Check Paper Advance adjustment in Section
5 7 4 - 4 2 6 - 7 0 0 T C .

Sprocket Feed Units

If form does not advance, check selection of
form feed pawl in slot 14. If pawl selects but
form does not advance, check for bind in reset
f o l l o w e r l e v e r .

(a)Form feed does not operate or
operates erratically.

3 5

NOTE:Rol ler should rest on form-out cam
disc after aline feed.

Check following adjustments in Section
5 7 4 - 4 2 2 - 7 0 0 T C :

F o r m - O u t L e v e r O v e r t r a v e l
Form-Out Lever Reset C learance
C a m L o b e P o s i t i o n
Form-Out Lever Spring

If form feed repeats, check following adjust¬
ments i n Sec t ion 574-422-700TC:

(b)

F o r m - O u t L e v e r R e s e t C l e a r a n c e
C a m L o b e P o s i t i o n

Trip Lever Engagement —Final

If printed line is off, check Printing Line Posi¬
tion —Final adjustment in Section
5 7 4 - 4 2 2 - 7 0 0 T C .

(c)

If zero pointer is off, check Cam Zero Position
adjustment in Section 574-422-700TC.

(d)

(a) Check selection of function lever in slot 2.Printer fails to carriage return when
RETURN key is depressed.

3 6

(b) Make sure return spring is attached to carriage,

(c) Check Carriage Return Lever —Latch Clear¬
ance adjustment in Section 574-422-700TC.
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T A B L E 4

TROUBLESHOOTING —OFF-LINE OPERATION (Continued)

A N A L Y S I S A N D C O R R E C T I V E M E A S U R E SS Y M P T O MN O .

Check Local Return adjustment in Section
5 7 4 - 4 2 6 - 7 0 0 T C .

No carriage return when LOCAL
RETURN button is depressed.

3 7

Move carriage from left to right and make sure
carriage rollers rotate freely.

If spacing fails and spacing feed pawl is not
blocked, check following adjustments in
S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C :

(a)3 8 Spacing failure or erratic spacing.

(b)

Carriage Return Lever —Unlatch
C l e a r a n c e

Feed Pawl Stop Position
Feed Pawl Trave l
Carriage Return Lever Spring
Space Suppression Lever Clearance —
Print ing

Space Suppression Lever Clearance —
Spacing

(a) Check for dashpot misalignment, binding of
carriage rollers, or binding of plunger against
dashpot surfaces,

(b) Check Carriage Boimce and Carriage Return
Lever —Unlatch Clearance adjustments in
S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

3 9 Incorrect or erratic positioning at
left margin.

Check Line Length Selection adjustment in
S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

4 0 Incorrect or erratic operation at
right margin.

If bell fails to ring when bell code is keyed,
check selection of function pawl in slot 7. Also
check BeU Clapper Gap adjustment in Section
5 7 4 - 4 2 2 - 7 0 0 T C .

(a)4 1 Signal bell fails to ring.

If bell fails to ring when carriage approaches
right margin, check selection of function pawl
in slot F. Also check Margin Bell Bellcrank
Clearance adjustment in Section
5 7 4 - 4 2 2 - 7 0 0 T C .

(b)

(a) If unit neither prints nor spaces, and print
hammer bail and spacing feed pawl are
blocked, check Print Suppression Latch —
Vertical Clearance adjustment in Section
5 7 4 - 4 2 2 - 7 0 0 T C .

4 2 Spacing and printing suppression
f a i l u r e s .

If unit fails to space on characters only, check
Space Suppression Lever Clearance —Printing
adjustment in Section 574-422-700TC.

(b)
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T A B L E 4

TROUBLESHOOTING -OFF-L INE OPERATION (Con t inued)

A N A L Y S I S A N D C O R R E C T I V E M E A S U R E SS Y M P T O MN O .

(c)4 2 If unit fails to space on space only, check
Space Suppression Latch Clearance —Spacing
adjustment in Section 574-422-700TC.

(contd)

(d) If unit fails to print only, check Print Suppres¬
sion Latchlever Release adjustment in Section
5 7 4 - 4 2 2 - 7 0 0 T C .

(e) If unit fails to suppress on nonprint, nonspace
functions, check selection of correct function
lever or blank function lever in slot 6. (See
trouble No. 4for function lever failures.)

If only print suppression fails, check Print
Suppression Latchlever Release adjustment in
S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

(f)

(g) If only space suppression fails, check Space
Suppression Lever Clearance —Printing and
Space Suppression Lever Clearance —Spacing
i n S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

Make sure paper is installed correctly.

Operate paper alarm lever manually and
observe contacts. !

4 3 ALARM does not light when low
paper (friction feed) or no paper
(sprocket feed) condition occurs.

(a)

(b)

(c) Check circuitry related to paper alarm contacts
in wiring diagrams 1194SD (DC/EIA interface)
or 1196SD (FSK interface). If contacts and cir¬
cuit connections are in good order, circuit card
303847 (DC/EIA) or 322491 (FSK) may be
d e f e c t i v e .

A N S W E R - B A C K
- » ■ ' 7

(a) Manually depress answer-back armature. If
answer-back does not cycle, check the follow¬
ing adjustments in Section 574-422-700TC;

Trip Lever Clearance
Trip Bail Position
Trip Lever Overtravel and Armature Gap
H E R E I S B e l l c r a n k P o s i t i o n

4 4 Answer-back does not operate
when HERE IS button is depressed.

(b) Refer to Figure 10 for electrical check points.

Connect ajumper between J20, pins 1and 2
(DC/EIA interface) or between J4, pin 4and
groxmd (FSK interface). If answer-back cycles,
HERE IS switch contacts may be defective.

(c)
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T A B L E 4

TROUBLESHOOTING -OFF-L INE OPERATION (Cont inued)

N O . S Y M P T O M A N A L Y S I S A N D C O R R E C T I V E M E A S U R E S

DC/EIA Inter face4 4

(contd)
With jumper between J20, pins 1and 2, check
voltage at J4, pin 6. If +24 vis present, form-
out contact may be open. If not present,
answer-back magnet coil may be defective.

F S K I n t e r f a c e

(d)

With jumper from J4, pin 4to ground, check
voltage at J8, pin 8. If +24 vis present, answer¬
back magnet coU may be defective. If not
present, form-out contact may be open.

(e)

4 5 Answer-back drum moves during
first distributor cycle but fails to
continue cycle, or cycles erratically.

Check following adjustments in Section
5 7 4 - 4 2 2 - 7 0 0 T C :

D r u m P o s i t i o n
F e e d L e v e r P o s i t i o n
F e e d P a w l P o s i t i o n

Check Character Suppression Contact Wire
Gap adjustment in Section 574-422-700TC.

4 6 Answer-back cycles but characters
are not generated.

4 7 Incorrect characters produced by
answer-back. Keyboard produces
c o r r e c t c h a r a c t e r s .

(a) Check positioning of answer-back contact
wires and springs.

(b) Check Code Contact Wire Gap adjustment in
S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

4 8 Answer-back repeats. Check Trip Lever Clearance adjustment in
S e c t i o n 5 7 4 - 4 2 2 - 7 0 0 T C .

T A P E P U N C H

4 9 Tape punch does not operate when
lever is placed in ON position.

(a) Check mechanical drive linkage between typing
unit and punch. Operate typing unit manually
with punch lever in ON position and observe
action of drive linkage.

(b) Check Tape Punch Drive adjustment in Section
5 7 4 - 4 2 5 - 7 0 0 T C .

5 0 (a) Check for missing pawl springs.P u n c h e d c h a r a c t e r s d o n o t c o r r e ¬

spond to characters selected by
keyboard and printed by typing
u n i t .

Check following adjustments in Section
5 7 4 - 4 2 5 - 7 0 0 T C :

(b)

Pawl Upstop Assembly —Final
Stripper Bail Upstop
P u n c h P e n e t r a t i o n
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T A B L E 4

TROUBLESHOOTING -OFF-L INE OPERATION (Con t i nued )

S Y M P T O MN O . A N A L Y S I S A N D C O R R E C T I V E M E A S U R E S

(a)5 1 Tape does not feed, or feeds
erratical ly.

Make sure tape roll is installed correctly, and
tape feeds from top of roll.

Check for jammed tape or chad accumulation
in punch block.

(b)

(c) C h e c k P u n c h P e n e t r a t i o n a n d F e e d W h e e l

Ratchet and Pawl adjustments in Section
5 7 4 - 4 2 5 - 7 0 0 T C .

Check Backspace Stop adjustment in Section
5 7 4 - 4 2 5 - 7 0 0 T C .

5 2 Tape does not backspace when
lever is moved to B.SP. position.

5 3 Check Automatic On adjustment in Section
5 7 4 - 4 2 5 - 7 0 0 T C .

P u n c h d o e s n o t t u r n o n w h e n

CONTRL DC2 is depressed on key¬
b o a r d .

C h e c k F e e d W h e e l R a t c h e t a n d P a w l a n d 1 0

Characters Per Inch adjustments in Section
5 7 4 - 4 2 5 - 7 0 0 T C .

5 4 Perforations are spaced incorrectly.

Check Automatic On adjustment in Section
5 7 4 - 4 2 5 - 7 0 0 T C .

5 5 P u n c h d o e s n o t t u r n o f f w h e n

CONTRL DC4 is depressed on
keyboard.

Punch Equipped for Low Tape
A l a r m

(a)ALARM lamp does not light when
low tape condition exists.

Check routing of tape between tape roll and
punch.

If ALARM lamp responds to tape out/tight
tape condition in reader, or low paper condi¬
tion in typing unit, check low tape contacts of
punch, and adjust as necessary.

Refer to wiring diagrams 1194SD (DC/EIA) or
1196SD (FSK) for electrical circuitry.

5 6

(b)

(c)

T A P E R E A D E R

5 7 (a)Tape reader does not operate when
lever is in START position.

Manually depress armature of reader trip
magnet. If reader operates, check start contact
wire with lever in START position. Adjust per
S e c t i o n 5 7 4 - 4 2 4 - 7 0 0 T C .

(b) Make sure stop/tight tape/tape out contact
wire is closed. If necessary, adjust per Section
5 7 4 - 4 2 4 - 7 0 0 T C .

NOTE:For automat ic readers, make sure
EOT, DCS, and ENQ contacts are closed. (See
Figure 12 (DC/EIA) or Figure 11 (FSK).
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T A B L E 4

TROUBLESHOOTING -OFF-L INE OPERATION (Cont inued)

A N A L Y S I S A N D C O R R E C T I V E M E A S U R E SS Y M P T O MN O .

5 7 Check for approximately 150 vdc between Jl,
pin 3(+) eind Jl, pin 6(-) with lever in
START position. If not present, check for 115
Vac between Jl, pins 14 and 15. If dc voltage
is not present, but ac voltage is correct, replace
fuse F3. If dc is stiU not present, reader circuit
card 183079 may be defective.

If dc voltage is correct between Jl, pins 3and
6, check for approximately 150 vdc between
J2, pin 13 (+) and J2, pin 1(-). If voltage is
present, reader feed magnet coil may be
defective. If not, check continuity of circuit
per Figure 12 (DC/EIA) or Figure 11 (FSK).

(c)
(contd)

(d)

5 8 Reader operates when lever is held
in START position, but stops when
l e v e r i s r e l e a s e d .

(a) Check operation of TDC relay on reader feed
c a r d 1 8 3 0 7 9 .

(b) I f T D C - 2 c o n t a c t s f a i l t o c l o s e w h e n l e v e r i s
placed in START position, check for 24 vdc
between Jl, pin 8(+) and Jl, pin 13 (-). If
present, TDC relay may be defective. If not
present, check circuit connections per Figure
12 (DC/EIA) or Figure 11 (FSK).

Reader Strapped For Automatic
Operat ion

5 9 R e a d e r d o e s n o t s t a r t w h e n D C l i s

keyboarded. Operation normal
when reader operating lever is
placed in START position.

(a) C h e c k f o r c l o s u r e o f D C l f u n c t i o n c o n t a c t s o n

typing unit when CONTRL/DCl is depressed.

(b) If contact operation is normal, check circuit
connections per Figure 12 (DC/EIA) or Figure
11 (FSK).

6 0 Reader does not single-step when
lever is moved to STEP position.
Operation normal when lever is
moved to START position.

(a) Make sure contact closes when lever is moved
to STEP position. Adjust as necessary,

(b) Check circuit connections per Figure 12
(DC/EIA) or Figure 11 (FSK).

6 1 Printed copy on typing unit does
not correspond to code characters
on tape when typing imit is oper¬
ated from reader. Typing unit gives
correct print out from keyboard.

(a) Check for damaged or bent sensing contacts, or
for contacts out of sensing pin slots.

(b) Check following adjustments in Section
5 7 4 - 4 2 4 - 7 0 0 T C :

D e t e n t L e v e r
F e e d P a w l
Sensing Pin
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T A B L E 4

TROUBLESHOOTING —OFF-LINE OPERATION (Cont inued)

A N A L Y S I S A N D C O R R E C T I V E M E A S U R E SS Y M P T O MN O .

(a) Check tape lid and guide pins for burrs or
roughness,

(b) Check for binding of sensing pins.

Tape jams or tears when fed
through reading head.

6 2

Make sure control lever extension engages
blocking pawl and feed pawl when control
lever is in FREE position.

Tape cannot be moved freely
through head in both directions
when control lever is in FREE
posit ion.

6 3

Make sure stop contact opens when lever is
moved to STOP position. Adjust as necessary.

Reader does not stop when control
lever is moved to STOP position.

6 4

(a) Make sure tape out/tight tape contact opens
for either condition. See Figure 12 (DC/EIA)
or Figure 11 (FSK) for circuitry,

(b) Check Control (or Tape-Out) Contact Wires
adjustment in Section 574-424-700TC.

Reader does not stop when tape
runs out or when tight tape
c o n d i t i o n o c c u r s .

6 5

Reader Strapped for Automatic
Operat ion

Check for opening of function contacts on
typing unit when CONTRL/DC3, ENQ, or
EOT is depressed. See Figure 12 (DC/EIA) or
Figure 11 (FSK) for circuitry.

Reader does not stop when DC3,
ENQ, or EOT is read on tape.

6 6
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T A B L E 5

TROUBLESHOOTING -ON-LINE OPERATION WITH DC OR EIA INTERFACE

N O T E S :
Circuit common is terminal 8or 9of card 303846.
Signal currents in signal lines of DC interface are 60 or 20 ma from an external voltage source of 25
t o 1 2 0 V d c .

Voltage levels for EIA interface are +5 to +25 vfor "on” or “space” and -5 to -25 vfor off or
m a r k . > >< (

ANALYSIS AND CORRECTIVE MEASURESS Y M P T O MN O .

D C I n t e r f a c eMotor does no t run when L INE or
LINE FDX button is depressed.
Mo to r does t u rn on when LOCAL
button is depressed.

1

Check for positive voltage at Jll, pin 6. If not
present, check local, off, eind paper alarm
switch contacts per Figure 5.

If voltage is correct at Jll, pin 6, check voltage
at J15, pin 6. If voltage is not zero, circuit card
303847 may be defective.

(a)

(b)

E I A I n t e r f a c e

Check for positive voltage at Jll, pin 15. If
not present, check EOT, local, off, and paper
alarm contacts per Figure 6.

Check for positive voltage at Jll, pin 6. If not
present, trouble is external (no DSR signal
from external device).

If voltage is correct at Jll, pin 6, check voltage
at J15, pin 6. If voltage is not zero, circuit card
303847 may be defective.

(a)

(b)

( c )

D C I n t e r f a c eLocal typing unit runs continuously
(open) in line mode on either half¬
duplex or full-duplex operation.

2

Check for small voltage between Jll, pins 5
(+) and 9(-). If not present, trouble is external.

CA UTION: IF C IRCUIT IS OPEN,
V O L TA G E S U P T O + 1 2 5 V M A Y B E

P R E S E N T .

If voltage is normal, circuit card 303847 may
b e d e f e c t i v e .

E I A I n t e r f a c e

Check voltage at Jll, pin 3. If positive voltage
(space) is present, trouble is external (ie, no
marking carrier from external device). If
negative voltage is present, circuit card 303847
may be defective.
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T A B L E 5

TROUBLESHOOTING -ON-LINE OPERATION WITH DC OR EIA INTERFACE (Continued)

N O . S Y M P T O M ANALYSIS AND CORRECTIVE MEASURES

DC Interface Wired for Half-Duplex

3 Local and remote terminals run
continuously (open) in line mode.

Place jumper between Jll, pins 5and 10. If
remote receiver still nms open, trouble is
external. If not, remove jumper and check
voltage between Jll, pins 11 (+) and 10 (-),
and between Jll, pins 5(+) and 9(-). Each
voltage should be about 2v.

CA UTION: IF CIRCUIT IS OPEN,
V O LTA G E S U P T O 1 2 5 V M AY B E
P R E S E N T.

If voltages are correct, circuit card 303847
may be defective.

4 Remote terminal nms continuously
(open) in line mode.

D C I n t e r f a c e

(a) If terminal is wired for half-duplex, trouble is
e x t e r n a l .

(b) If wired for full-duplex, connect jumper
between Jll, pins 10 and 11. If remote termi¬
nal still runs open, trouble is external. If not,
circuit card 303847 may be defective.

E I A I n t e r f a c e

(a) Check voltage at Jll, pin 11. If negative
(marking) and if Jll, pin 4is positive (RTS
on), trouble is extern^.

If voltage at Jll, pin 11 is not -24 v, circuit
card 303847 may be defective.

(b)

5 Remote terminal does not receive
message from local terminal in line
m o d e .

(a) Check voltage at J13, pin 2. If +20 v, check to
make sure normally closed contacts of LINE or
LINE FDX are open. If not, switch may be
de fec t i ve ,

(b) Voltage at J13, pin 2should be zero with no
message being sent. If not, circuit card 303847
may be defective.

6 Local terminal does not receive
message from remote terminal in
l ine mode.

D C I n t e r f a c e

(a) Place jumper between Jll, pins 6and 9. If
local typing unit runs open, trouble is external,

(b) Check voltage at J13, pin 6. If voltage is zero,
local contact may be closed in line mode. Check
and repair as necessary. If positive voltage is
present, circuit card 303847 may be defective.
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T A B L E 5

TROUBLESHOOTING -ON-LINE OPERATION WITH DC OR EIA INTERFACE (Continued)

N O . S Y M P T O M ANALYSIS AND CORRECTIVE MEASURES

6 E I A I n t e r f a c e
(contd)

(a) Check voltage at Jll, pin 3. If pulsating
voltage (+ and -) is not present when signal is
being transmitted from remote terminal,
t roub le is ex terna l .

Check voltage at J13, pin 6. If voltage is zero,
local contact may be closed in line mode.
Check and repair as necessary. If positive
voltage is present, circuit card 303847 may be
d e f e c t i v e .

(b)

Full-Duplex Option Enabled

7 Local typing unit operates when
local terminal transmits in LINE
F D X .

Check for +24 vat J15, pin 11. If not present,
check contacts on LINE FDX switch. If
present, circuit card 303847 may be defective.

8 Copy errors in line mode. No errors
noted in local mode. Check range scale setting on typing unit.

Adjust as necessary to provide error-free copy.
9 Answer-back does not operate

when ENQ is received from remote
t e r m i n a l .

(a) Place terminal in local mode.

Depress CONTRL/ENQ and manually trip
codebar clutch. If ENQ function pawls operate
(extreme right of function box), check Right
Rocker Drive adjustment in Section
5 7 4 - 4 2 2 - 7 0 0 T C .

( b )

(c) If function pawls do not operate, depress OFF
button, trip codebar clutch, and manually
cycle main shaft clockwise as viewed from left.
Check for binds in function lever or pawls.
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T A B L E 6

TROUBLESHOOTING -ON-LINE WITH FSK INTERFACE

N O T E S :
Circuit common is J14, pin 15.
Voltage low is zero to +1 v.
Voltage high is +2 to +6 v.

ANALYSIS AND CORRECTIVE MEASURESS Y M P T O MN O .

Measure voltage at J15, pin 9and depress ANS
button. Voltage should be +6 vwhen button is
depressed, and zero when released.

Measure voltage at J15, pin 7and depress
ORIG button. Voltage should be zero when
button is depressed, and +6 vwhen released.

Measure voltage at J15, pins 3and 5within 25
seconds after depressing ANS or ORIG button.
Voltage at pin 3should be +6 v, and voltage at
pin 5should be zero.

If above voltages are correct, circuit card
322491 may be defective. If any are incorrect,
check ANS, ORIG, EOT, CLEAR, LOCAL, or
PAPER ALARM contacts. See Figure 9for
related circuitry.

(a)Motor does not run when ANS or
ORIG button is depressed. No dial
tone on auto-answer DAA.

1

(b)

(c)

(d)

A u t o - A n s w e r D A A

Circuit card 322491 may be defective.Motor does not run when ANS or
ORIG button is depressed. Dial
tone is present in DAA.

2

F2m carrier (2225 Hz tone) from remote termi¬
nal may be too weak to operate circuit. If so,
trouble is external. Check loudness of tone in
h a n d s e t .

If f2m tone seems adequate, originate call and
check voltage at J2, pin 8after going on line
(within 25 seconds after remote terminal goes
into answer mode). If voltage is zero, circuit
card 322490 may be defective. If voltage is +6 v,
circuit card 322491 may be defective.

(a)Mo to r t u rns on when ORIG bu t ton
is depressed, but ORIG lamp does
not light after hanging up handset
(auto-answer DAA) or lifting
exclusion key (manual DAA).
Motor turns off after 25 seconds.

3

(b)

(a) Flm carrier (1270 Hz tone) may not be received
from remote terminal. Check voltage at J2, pin
8. If voltage is zero during 25 second interval,
trouble is due to lack of incoming f2m carrier. If
voltage is h^h, circuit card 322491 may be
d e f e c t i v e .

When answering acall, motor turns
on but ANS lamp does not light.
Motor turns off after 25 seconds. In
terminal equipped for auto answer¬
back in called mode, answer-back is
n o t s e n t .

4

Page 35ISS 2, SECTION 574-400-300TC
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TROUBLESHOOTING -ON-LINE WITH FSK INTERFACE (Continued)

A N A L Y S I S A N D C O R R E C T I V E M E A S U R E SS Y M P T O MN O .

(b) F2m carrier (2225 Hz tone) may not have been
sent to remote terminal. Check with remote
operator. If f2m carrier is not produced, check
for zero voltage at J2, pins 4and 13. If voltage is

yet tone is not produced, readjust R32. If
still not produced, circuit card 322490 naay be
defective. If voltage at J2, pins 4and 13 is not
zero, circuit card 322491 may be defective.

4

(contd)

z e r o

Elm carrier may not have been sent, or flm
level may be too low. While ORIG lamp is on,
check for flm carrier. If present, trouble is
external. If not present, check voltages at J2,
pins 7and 13. If either voltage is zero, circuit
card 322491 may be defective. If both voltages

high, circuit card 322490 may be defective.

When placing acall, ORIG lamp
lights but no answer-back is
rece ived f rom remote te rm ina l
equipped for auto answer-back.
ORIG lamp goes out and motor
stops after 25 seconds. If auto¬
answer DAA, terminal disconnects.

5

a r e

Check voltage at J2, pin 14 for constant high
(spacing) or constant low (marking) when
remote terminal is transmitting.

If volt^e at J2, pin 14 varies with incoming
message, circuit card 322491 may be defective.

If voltage at J2, pin 14 does not vary with
incoming message, check operation in both
originate and answer mode. If operation fails in
both modes, go into echoplex mode.

If remote sender (in full-duplex) receives
looped back message, circuit card 322491 of
loc^ terminal may be defective.
If remote sender does not receive looped back
message, monitor data line with test handset
to determine if data signals are present (see
Figure 16).

(a)ORIG or ANS lamp lights and
remains on, but typing unit runs
open or does not print message
f r o m r e m o t e t e r m i n a l .

6

(b)

(c)

(d)

(e)

Check voltage at J2, pin 1for constant high
(space) or constant low (mark) when local ter¬
minal is transmitting.

If voltage at J2, pin 1remains constant, circuit
card 322491 may be defective. Refer to Figure
16 for related circui ts.

(a)ORIG or ANS lamp lights and
remains on, but remote terminal
runs open or does not print message
sent by local terminal.

7

(b)

If voltage at J2, pin 1varies with message,
monitor data line with test handset
to determine if data signals are being
sent. Refer to Figure 16 for circuitry.

If data signals are not present, circuit card
322490 may be defective.

(c)

(d)
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T A B L E 6

TROUBLESHOOTING -ON-LINE WITH FSK INTERFACE (Cont inued)

N O . S Y M P T O M A N A L Y S I S A N D C O R R E C T I V E M E A S U R E S

8 L o c a l t e r m i n a l s e n d s a n d r e c e i v e s

correctly, but fails to echo in origi¬
n a t e o r a n s w e r m o d e w h e n e c h o ¬

plex function is implemented.

Circuit card 322491 may be defective.

Check voltage at J2, pin 8. If high, circuit card
322490 may be defective. If low, circuit card
322491 may be defective.

9 Te r m i n a l f a i l s t o d i s c o n n e c t w h e n

no carrier is present for approxi¬
mately 25 seconds.

Check for low pulsing at J16, pin 11 when
ringing. If pulsing occurs at J16, pin 11, but
voltage remains high at J15, pin 8, circuit card
322491 may be defective.

1 0 ANS lamp does not flash in
response to incoming ring signal
when auto-answer terminal is cal led
i n l o c a l m o d e .

Circuit card 322491 may be defective. Refer to
Figures 9and 14 for control and reset cir¬
cu i t ry.

Motor does not turn off on receipt
o f E O T o r l o s s o f c a r r i e r .

1 1

Check voltage at J15, pin 3. If low, circuit card
322491 may be defective. If high, trouble is
probably in DAA. If trouble occurs on only
one of the listed conditions, refer to Figures 9
and 14 and check contact and reset circuitry.

M o t o r t u r n s o f f b u t t e r m i n a l f a i l s
to disconnect on receipt of EOT or
l o s s o f c a r r i e r . Te r m i n a l d o e s n o t
d i s c o n n e c t w h e n C L E A R o r
LOCAL button is depressed.

1 2

Check voltage at J15, pin 12. If low, circuit
card 322491 may be defective.

Local typing unit prints out locally
generated message in fuU-duplex.

1 3

Check voltage at J15, pin 11. If high, circuit
card 322491 may be defective. If low, check
echo contacts. See Figure 18 for related cir¬
cu i t ry.

1 4 In echoplex mode, local terminal
fails to inhibit sending (option
screw no. 1tight).

Circuit card 322491 may be defective. Refer to
Figure 14 for related circuitry.

1 5 Local terminal goes into answer
mode when called, but does not
produce answer-back (option screw
no. 4t ight).

1 6 Place terminal in local mode and depress
CONTRL ENQ on keyboard. Manually trip
codebar clutch. If ENQ function pawls operate
(extreme right of function box), check Right
Rocker Drive adjustment of Section
574-422-700TC. If not, depress CLEAR
button, trip codebar clutch, and manually
cycle main shaft clockwise as viewed from left.
Check for binds in function lever or pawl.

Answer-back does not operate
when ENQ is received from remote
t e r m i n a l .
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Figure 1-American National Standard Code for Information Interchange (ASCII)

A

D

//
%& $ (# f * +

m n i F O R M
TAB iSPEED

B A C K

SPACE I
; ' l ine
i P E E D

C A R ;:SPACE;.WR.U; E O T. b e l l : r e t ;

2 97 6 5 4 3 1 0 8 9 < >f

@G F E D C B A J M N OH I K L

V T S Qw u R P X Y Z C \ ] A

\f d b k 1hg e c a m n o1 J

( } ■tw V u s r q p X y z
I

D E L E T t :

C L O C K W I S E F I E L D C O U N T E R C L O C K W I S E F I E L D

Figure 2-Type Wheel Layout for 38 Typing Unit
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0AAA AAA, AAA /W\o
62 3 4 5

B E/ V v \ A ' / s A . A A A A A A
M O T O R

F U S E
6 7 8

4

I BW I D E P L A T E N7

B E
N A R R O W
P L A T E N1 0

S E L K E Y B O A R D
C I R C U I T C A R D(Top View)

1 3

C O N N E C T O R
P I N L A Y O U T

K E Y B O A R D

C O N N E C l O H L A Y O U T

Figure 3-Connector Layout on Base of Typing Unit

1
i A
I 2 I
I 1

3 2 2 4 9 1
L O G I C C A R D

(Top View)
A A A A A A A A A

4 1
8 56

2

AAA AAA AAA AAA, A A A
31 5

4 3 1 6 1 4 15
C O N N E C T O R P I N L A Y O U T

(Top View)

♦Connector jack . P in layout oppos i te tha t shown fo r p lugs .

1
A / V \

1 2 1 1 23 2 2 4 9 0
M O D E M -

C A R D

(Top View)

3 0 3 8 4 7
. C I R C U I T

C A R D
R 3 2

1 4 1 3 S I G N A L
A D J

151 6 2 0

DC/EIA INTERFACE (WESUOOl) F S K S I G N A L I N T E R FA C E ( W E S U 0 0 2 )

Figure 4-Connector Layout on ESU
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L O C R E C
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< 9 ^+ 2 4 6 2 0

^ 4 ) - ^ W V Q 8
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P 1 2+ 2 4 O F F - M A R K^ 1 5 ^ X

S E L
M A G

Q 5Q 2
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Figure 5-DC Interface Send/Receive and Local Control Circuits
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F^ure 6-EIA Interface Send/Receive and Local Control Circuits
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Figi i re 7-Motor Circuits
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Figure 8-Keyboard Logic Card
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Figure 9-FSK Motor —Off-Hook Circuits
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Figure 10 -Local Answer-Back Control
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Figure 11 -FSK Reader Trip Circuitry
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Figure 12 -DC/EIA Reader Trip Circuitry
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Figure 13 -Reader Feed Circuit
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Figure 14 -FSK Carrier Detect Circuit

ISS 2, SECTION 574-400-300TC Page 45



O N m O R I G

o
O R I G

P 2R <13^< y

9I
G

+ 2 4
O N

O F F

C A R R I E R P 2
M O D E M

C A R D

U X S I C
C A R D

FI (ORIG)

F2 (ANS)
FI/F2 CONTROL

< ]P 2

R 3 2

- V ^ P 2> , 2 >

P 2> I 5 >

P16
1 0 1A D J U S T

F O R S E N D
L E V E L D RD T F I S E N D

F2 SEND

Figure 16 -FSK Carrier Send Circuit
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Figure 16 -FSK Carrier Modulate/Demodulate Circuit
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Skokie, Illinois, U.S.A.
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Issue 2, April 1973

3 8 A S R T E L E T Y P E W R I T E R

R E M O V A L A N D R E P L A C E M E N T O F C O M P O N E N T S

C O N T E N T S P A G E (b) Disconnect ground strap from ground
terminal at left rear of base pan.

(c) Unhook top of spring from stop arm.

(d) Remove screw, washer, and spacer from
top of stop arm.

(e) Rotate cover about 100 degrees, slide it
to right until it is clear of its hinges,

a n d t h e n r e m o v e c o v e r .

1 . G E N E R A L 1

2 . R E M O V A L A N D R E P L A C E M E N T
OF COMPONENTS 1

1C O V E R

K E Y B O A R D H O O D 1

1K E Y B O A R D
2 . 0 2 Replace cover by reversing procedure in

2 . 0 1 .2P R I N T E R

4E L E C T R I C A L S E R V I C E U N I T . .
K E Y B O A R D H O O D

R E A D E R 6
2 . 0 3 Remove keyboard hood (Figure 2) as

f o l l o w s :P U N C H 6

Pivot cover until its stop arm locks in
place.

Disconnect mode switch assembly from
under keyboard hood.

(a)
1 . G E N E R A L

(b)1 . 0 1 This section provides instructions for
removal and replacement of Model 38

Automatic Send-Receive (ASR) components. It is
reissued to make some changes. Marginal arrows
indicate the changes. If disassembly and reassem¬
bly of components is required, refer to the related
componen t sec t ion .

Disengage keyboard hood latches (left
and right side) from keyboard.

S l i d e k e y b o a r d h o o d f o r w a r d , a n d
remove it from keyboard.

Replace keyboard hood by reversing
procedure in 2.03.

(c)

(d)

1 . 0 2 F o r t o o l s t o r e m o v e a n d r e p l a c e
c o m p o n e n t s , r e f e r t o S e c t i o n

2 . 0 4

5 7 0 - 0 0 5 - 8 0 0 T C .

CAUTION: D I S C O N N E C T P O W E R A N D
R E M O V E C O N N E C TO R S F R O M E X T E R N A L
R E C E P T A C L E S .

K E Y B O A R D

2 . 0 5 R e m o v e k e y b o a r d ( F i g u r e 3 ) a s
f o l l o w s :

Remove cover and keyboard hood,
2 . 0 1 a n d 2 . 0 3 .

2 . R E M O V A L A N D R E P L A C E M E N T O F
C O M P O N E N T S

(a)
C O V E R

D i s c o n n e c t J 3 f r o m P 3 o n c o n n e c t o r
panel at rear of printer.

(b)2 . 0 1 Remove cover (Figure 1) from teletype¬
w r i t e r a s f o l l o w s :

(a) Pivot cover until its stop arm locks
cover in place.

Disengage cable from cable clip on base
pan at right of keyboard.

(c)

©1969 and 1972 by Teletype Corporation
All rights reserved
P r i n t e d i n U . S . A . Page 1



s c r e w

w a s h e r

stop arm,

hinge

ground strap

s p r i n g

ground terminal

l e f t f r o n t v i e w

Figure 1-38 Teletypewriter Cover

(d) Remove two mounting screws (at left
a n d r i g h t s i d e o f k e y b o a r d ) f r o m

moimting brackets,
(e) Insert screwdriver in slot of H-plate and

slide plate left until it disengages from
trip arm, then remove H-plate.

Replace keyboard by reversing proce-
d u r e i n 2 . 0 5 .

(b) Disconnect J3, J6, and J8 from connec¬
tor panel at rear of printer.

( c ) D i s c o n n e c t J 1 7 ( t h r e e - w i r e m o t o r
cable) from P17.

(d) Remove ground wire (green lead) from
u n d e r t h e s c r e w a t r e a r h o l e i n c o n ¬

nector panel.
2 . 0 6

(e) Disconnect ground strap from terminal
at rear of base pan.

P R I N T E R

2 . 0 7 Remove printer (Figure 4) as follows:

(a ) Remove cove r and keyboa rd hood ,
2 . 0 1 a n d 2 . 0 3 .

(f) Lift printer from base pan; do not l ift
printer from selector. Grasp comers of

printer casting to lift up.

Page 2 SECTION 574-400-702TC



keyboard hood

keyboard hood latch
(left and right side)

cable clipmode switch assembly

right rear view

Figure 2-Keyboard Hood

m o i m t m g
b r a c k e t

k e y b o a r d
c a b l e

m o i m t i n g
b r a c k e t

r e a r v i e w

F igure 3 -Keyboard

ISS 2, SECTION 574-400-702TC P£^e 3



(b) Remove clamp from power cable at
lower left rear of pedestal.

NOTE: The reader and punch are attached to
left side of printer and can be removed with the
printer. To remove the reader and/or punch, refer
t o 2 . 11 a n d 2 . 1 3 .

2 . 0 8 (c) Remove two screws from top of rear
panel.Replace printer by reversing procedure

i n 2 . 0 7 .

E L E C T R I C A L S E R V I C E U N I T

Remove electrical service unit (ESU)
(Figure 5) as follows:

(a) Disconnect power cable.

(d) Remove rear panel.2 . 0 9

(e) Remove cover as outlined in 2.01.

P 1 7

groimd wire

ground strap
l e f t r e a r v i e w connector panel

Figure 4-38 Printer

Page 4 SECTION 574-400-702TC



ground wire
J 1 7 connector panel

cable opening

pedestal d e s t a l

oun t ing
b r a c k e t

moun t ing
b r a c k e t

e l e c t r i c a l
s e r v i c e

power cable
cable clamp

r e a r v i e w

Figure 5-Electrical Service Unit
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(c) Remove retaining ring from control
a r m d r i v e l i n k .

( f) Disconnect J6 and J8 from connector
panel at rear of printer.

( d ) R e m o v e t w o s c r e w s f r o m r e a d e r
mounting bracket attached to printer

casting and remove reader.

Replace reader by reversing procedure
i n 2 . 1 1 .

(g) Disconnect mode switch assembly cable
f rom unde r r i gh t s i de o f keyboa rd

h o o d .

2 . 1 2( h ) G u i d e d i s c o n n e c t e d c a b l e s d o w n
through opening at right rear of base

p a n .

(i) Remove two mounting screws from left
and r ight s ide of pedestal mount ing

b r a c k e t s .
mounting screws (3)

(j) Slide ESU off mounting brackets and
r e m o v e .

2 . 1 0 Replace ESU by reversing procedure in
2 . 0 9 .

R E A D E R

Remove reader (Figure 6) as follows:

(a ) Remove cove r and keyboa rd hood ,
2 . 0 1 a n d 2 . 0 3 .

2 . 1 1

(b) Disconnect J2 from connector panel at
rear of printer. i

J 2 r e a d e r c a b l e

c o d e b a r
e x t e n s i o n sd r i v e a r m

post
right side view

Figure 7-Model 38 Punch

P U N C H

2 . 1 3 Remove punch (Figure 7) as follows:

Remove cover and keyboard hood ,
2 . 0 1 a n d 2 . 0 3 .

(a)

Unhook spring from drive arm control.(b)

(c) R o t a t e d r i v e a r m u n t i l i t i s c l e a r o f t h e
c o d e b a r e x t e n s i o n s .

r e t a m m g n n g

(d) Remove three mounting screws, and
remove punch.

Replace punch by reversing procedure
i n 2 . 1 3 .

mounting bracketright side view

2 . 1 4

Figiue 6-Model 38 Reader

Page 6
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Issue 2, May 1973

T E L E T Y P E C O R P O R A T I O N
Skokie, lUinois, U.S.A.

3 8 K E Y B O A R D U N I T

D E S C R I P T I O N A N D P R I N C I P L E S O F O P E R AT I O N

used on APL (A Programming Language) sets.
Marginal arrows used to indicate changes or
addit ions are omitted since Part 4is the only
a d d i t i o n t o t h i s s e c t i o n .

P A G EC O N T E N T S

11 . G E N E R A L

12 . D E S C R I P T I O N

The keyboard unit provides mechanical
t o e l e c t r i c a l c o n v e r s i o n o f a n 8 - l e v e l

parallel code. Depressing the keytops convert,
through aset of contacts, the mechanical motion
into parallel electrical code paths. These paths,
when connected into external electronic logic, are
converted into 7-level ASCII (American National
Standard Code for Information Interchange —
X3.4-1968). The 8th bit level in the keyboard
output is for parity.

1 . 0 2
1F E A T U R E S

6T E C H N I C A L D A T A

3 . P R I N C I P L E S O F O P E R A T I O N . . 7

K E Y B O A R D O P E R A T I O N . . . . 9

1 1S H I F T K E Y M E C H A N I S M

1 1 Specific information covering adjust¬
ments, lubrication, and disassembly and

reassembly of the keyboard unit, can be found in
Sect ions 574-421-700TC, 574-421-701TC, and
574-421-702TC, respectively.

1 . 0 3S H I F T L O C K

1 2C O N T R O L K E Y M E C H A N I S M . .

1 2C O N T R O L F U N C T I O N S

1 3K E Y L E V E R M E C H A N I S M . . . 2 . D E S C R I P T I O N

1 4S P A C E M E C H A N I S M The keyboard unit contains the major
mechanisms to estab l ish the 7-b i t code

for 128 graphic and function characters and the
8th parity bit. Agraphic is acharacter which is
printed and afunction causes amechanical or
electrical action to be performed.

2 . 0 1

1 5C O D E B A R M E C H A N I S M

1 6C O N T A C T M E C H A N I S M

1 8U N I V E R S A L M E C H A N I S M . .

The major mechanisms are described in
the upper portion of Figure 1. The

keyboard mechanism is further divided into
severa l bas ic mechan isms wh ich a re iden t i fied in
Figures 2and 3.

2 . 0 21 9T R I P A R M

2 1R E P E A T M E C H A N I S M

2 2T R I P A R M R E S E T

F E A T U R E S
E L E C T R I C A L O P E R A T I O N . . . 2 3

The keyboard is a4-row configuration
s i m i l a r t o t h e s t a n d a r d t y p e w r i t e r ;

Figures 4, 5, and 6show the standard arrange¬
ments. The keyboard is capable of generating 128
ASCII characters and presenting them in parallel
wi re fo rm to the t ransmi t te r d is t r ibu tor located in
back of the printer unit. The distributor converts
t h e c o d e t o a s e r i a l f o r m f o r t h e p r i n t e r ,
perforator, and reader, or to be sent over the
signal line.

2 . 0 3
4 . K E Y B O A R D F O R A P L S E T S . . . 2 7

1 . G E N E R A L

This section provides the description
and principles of operation for the

11-unit code 38 keyboard unit (Figure 1). It is
reissued to add information for the keyboard

1 . 0 1

©1967,1968, 1972, and 1973 by Teletype Corporation
All rights reserved
P r i n t e d i n U . S . A . Page 1



K E Y B O A R D M E C H A N I S M

●Contains required keytops, codebars, and
contacts to provide electrical paths for
parallel code output.

●Upper and lower case characters. Keytop
arrangement similar in appearance and
operation to standard office typewriter.

●Special primary keys for frequently used
c o n t r o l f u n c t i o n s .

●Repeat character feature on any key without
special repeat key.

●Transmission rate up to 100 words per
m i n u t e .

K E Y T O P G U I D E

●Restrains horizontal motion of keytops.

●Protects keyboard mechanism from dust and
other hazards.●Parity keyboard. Originates 8-level coded

characters where level 8is used for even
par i ty.

f r o n t v i e w

K E Y B O A R D H O O D C O N T R O L P A N E L

●Protects keyboard, reader and punch
mechanisms f rom dust and other hazards.

●Local function keys.

●Special control keys and indicators.

●Additional keys and indicators may be
added as required.

Figure 1-Keyboard Unit

Page 2 S E C T I O N 5 7 4 - 4 2 1 - l O O T C



K E Y B O A R D L O G I C C A R D

●Controls keyboard output to the distributor.

●Converts the keyboard parallel input to eight parallel
output ASCII characters.

●Strapping options, 8th bit always marking or 8th bit
always spacing, and all capitals generated from
keyboard.

MOUNTING BRACKETS (each side)

●Provides faci l i ty to mount key¬
board to printer casting.

r e a r v i e w

K E Y B O A R D T R I P A R M E N A B L E C O N T A C T

● I n t e r f a c e s w i t h t h e p r i n t e r. ●Prevents acode sample during an idle condition.

●Open condition disables keyboard input logic.

●Closed condit ion completes ground path to keyboeird
contacts and input logic levels are established.

●Controls sampling period of contact mechanism.

●M e c h a n i c a l l y d r i v e n f r o m
printer.

●Mechanical ly resets keyboard
m e c h a n i s m .

●Operates enable contact.

Figure 2-Keyboard Unit

Page 3ISS 2, SECTION 574-421-lOOTC



con tac t mechan i smc o d e b a r m e c h a n i s m

trip armrepeat downstop bar

space mechanism

u n i v e r s a l m e c h a n i s m

f r o n t v i e w

Figure 3-Basic Mechanisms

nf $ fos( % ( U S |rs«<

1J \ 7J [ OC ] \<

E T I E N Q P C ) D C 4 E M0 C 1 N A K St M E> B A C K
S M C IK B T U B NT A B w Y I I U I I I>J LQ E ) I R J I t o p

D C S E O T A C X BELL +S O H V T FE *S H I F T

L O C K
M u nE S C A P E L I N E F E E DD j I F I I eA S H i I J I I k L

C A N E T X S T N S T X S OS U B t
C O N T B lC O N T X l S H I F T S H I F TZ X ^ L v B N M /»

Figure 4-AAW Keyboard Arrangement
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2 . 0 4 The keyboard logic circuit card is
mounted in back of the keyboard unit.

This circuit card can be programmed through
screw strap options for 8-bit marking or spacing,
parity, or all upper case printing. As shipped from
the factory the keyboard is enabled for upper and
lower case, and for even parity operation (screw
Atight, screw Bloose, screw Cloose on keyboard
circuit card located at the rear of the keyboard).
To enable keyboard for all capitals generation,
tighten screw C. For 8th bit always marking,
tighten screws Aand B. For 8th bit always
spacing, loosen screws Aand B, refer to Figure 7.

C o d e S e l e c t i o n L o c k

The code selected by depressing a
key is locked in place by the trip arm.

The trip arm locks the codebars in position
during the code sampling period. At the end
of the code sampling period, the reset mechanism
on the printer returns the trip arm to its
operated position, thus removing the code selec¬
t i o n l o c k .

Nonrepeat and Repeat

The nonrepeat and repeat features are
provided for all keylevers which trip

t h e k e y b o a r d m e c h a n i s m ,
nonrepeatable, the operator must release the
depressed key and depress again to transmit the
same character. The repeat feature provides trans¬
mission of aselected character by further de¬
pression of the key beyond the normal downstop
position. The character is continuously trans¬
mitted until the key is released.

2 . 0 6

u n -

2 . 0 7

Keylever Interlock I f a k e y i s

2 . 0 5 The keylever interlock prevents
depressing of two or more primary keys

simultaneously to apoint where the keyboard is
tripped. This prevents generation of afaulty code.
Interlocking is accomplished by complimentary
coding of the codebars.

1 $ &< * % ( ) U S fos |FS— K S

sJ LU LU lAJ l_3J LiJ l_5J L6J LZJ L? ] \

l>C1 E T K E N Q O C 3> D C 4 E M N A K SI O L E
B A C K

S P A C E
T A B Q [ w j E R I t Y B E T U R N^ u o p N U L L>

D C 3S O H E O T A C X BELL V T F F *S H I F T
L O C K

E S C A P E

^[_pj IjhJ [ _ L L I N E F E E D D E L E T E

C A NS U B E T X S Y N S T X S O ?

^ [yj I mC O N T B L S H I F T S H I F T C O N T B L
/

Figure 5-ABW Keyboard Arrangement

I I $ A< % ) [osu s ~ t s FS

2)1314 5 6 7 81 91C< \

I T I E M O o c a> O C I 0 C 4 I M N A K SI C X I B A C K
SPACE

T A B Q [ W j E R T Y R E T U R NI N U L L> (?

S O H D C 9 E O T A C K B f U V T ● fS H I F T
L O C K

I S C A H
A S D F I e I H L I N E F E E DAJ UlJ Lk D E L E T E

S U B C A N I T X S Y N S T X S O
C O N T I L S H I F T Z l i x C V B N M SHIFT C O N T t L

/

Figure 6-ACW Keyboard Arrangement
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B Aoo o o o
o o o o

o o o o o o o
o o o o o o o

c
o

r e a r v i e w

Figure 7-Keyboard Circuit Card

(b) Power supply ... +5 volts minimum
+6 vo l t s max imum

a t m a x i m u m c u r r e n t
o f 1 8 0 m a

Any key which trips the keyboard
mechanism can be made repeatable by

removing arepeat blocking clip in the front frame
of the imit . The associated key then can be
depressed beyond the normal downstop position.
The repeat blocking clip can be removed or
inserted as desired (Figure 8). As shipped from
the factory, the following keys are enabled for
repeat operation:

LINE SPACE colon (:) or asterisk*
hyphen (-) or equals (=)
shift and unshift period (.)
s h i f t a n d u n s h i f t u n d e r s c o r e

2 . 0 8

Once used in applications over 20 voltsN O T E :

dc, contacts can no longer be used in applications
under 20 volts dc at alater time.

Log ic

S P A C E
N U L L
D E L E T E

H I G HD E S C R I P T I O N L O W

0( - ) 1Binary state
Signal condition
Voltage level

m a r k
b e t w e e n

circuit ground 6volts
a n d 0 . 5 v o l t s

upper and lower case (X) s p a c e
+ 2 . 5 a n d

T E C H N I C A L D A T A

The 38 keyboard mounts to the cover
base pan, on the left and right side, by

brackets and four screws. The keyboard has no
means to generate i ts own electr ical s ignals;
therefore, electrical signal must be supplied to the
keyboard. The control logic card has “OR power
drivers” capable of sinking 150 ma at 40 volts
(max imum) . E lec t r i ca l connec t i ons f r om the
keyboard contacts terminate in acable 3feet 6
inches long with aMolex connector (J3).

2 . 0 9
Physical Characteristics

. . 5 p o u n d s
4-1/4 inches
. . 1 8 i n c h e s
6-1/4 inches

Weight
He igh t
W i d t h

Dep th

Signaling Code

. . . 1 0 0 W P M
E i g h t

C l o s e d c o n t a c t

.Open contact
E v e n

Speed
L e v e l sE l e c t r i c a l C h a r a c t e r i s t i c s

M a r k

Space(a) Electr ical contact
ratings Parity5 v o l t s a t 3 . 3 m a

SECTION 574-421-lOOTCPage 6



L E G E N D

C A N

D E S I G N A T I O N

— C a n c e l

—Carriage return (RETURN)
— D e v i c e c o n t r o l 1
— D e v i c e c o n t r o l 2
— D e v i c e c o n t r o l 3
— D e v i c e c o n t r o l 4
— D e l e t e

—Data link escape
— E n d o f m e d i u m

— E n q u i r y
— E n d o f t r a n s m i s s i o n

-Escape (PREFIX )
— E n d t r a n s m i s s i o n b l o c k
— E n d t e x t
— F o r m f e e d
—File separator
—Group separator
—Horizontal tabulat ion (TAB)
-L ine feed (LINE FEED)
—Negative acknowledge
- N u l l

—Record separator
— S h i f t i n
— S h i f t o u t

—Start of heading
—Space
— S t a r t t e x t

—Start of special sequence
—Synchron ize
—Unit separator
— V e r t i c a l t a b u l a t i o n

C R
D C l
D C 2
D C S
D C 4
D E L
D L E
E M

ENQ
E O T
E S C
E T B

downstop E T X
cl ip F F

F S
G SFigure 8-Repeatable Key Feature
H T
L F
N A KKey lever Spring Tension
N U L

. L e s s t h a n 7 o i m c e s
L e s s t h a n 5 4 o i m c e s

R SN o r m a l

Repeat S I
S O
S O HE n v i r o n m e n t
S P
S T XTemperature Ranges —This equipment is

intended to be operated in aroom environ¬
ment within the temperature range of 40° F
to 110° F. Serious damage to it could result
if this range is exceeded. In this connection,
particular caution should be exercised in
using acoustical or other enclosures.

Relative humidity range

S U B
S Y N
U S
V T

3 . P R I N C I P L E S O F O P E R A T I O N

3 . 0 1 The keyboard is mechanically coupled
t o a n d o p e r a t e d b y t h e d i s t r i b u t o r

clutch on the printer. The interface between the
printer and keyboard is through the H-plate. The
H-plate connects the keyboard trip arm to the
reset mechanism. Through l inkage under the
printer the reset mechanism is connected to the
distributor clutch (Figure 9). Refer to the picto¬
rial diagram on the keyboard operation (Figure
10) and the related descriptive outline to get an
o v e r v i e w c o n c e r n i n g t h e o p e r a t i o n o f t h e
keyboard mechanism.

0 %M i n i m u m
M a x i m u m 9 5 %

Character Arrangement

2 . 1 0 The character arrangement of the
keytops is as shown in Figures 4, 5, and

6. The keytop arrangement is similar to that of a
s tanda rd o f fice t ypewr i t e r. I n add i t i on , f r e¬
quently used control functions are provided as
primary keys. Designations within keytop are as
they appear on the mechanism. Designations
shown above the keytop are contro l funct ion
legends. The fo l lowing chart l is ts the control
character legend and designation. The function as
screened on the keytop is listed for those designa¬
tions where the screening and legend differ.

3 . 0 2 When the spacebar, function or charac¬
ter key on the keyboard, is depressed

the keyboard trip arm is released (tripped) and
through the reset mechanism trips the distributor
clutch. When the distributor clutch is tripped, it
operates and starts the transmitter distr ibutor
which process the selected code. The enable
contacts, on the back of the keyboard, lock this
code in the keyboard circuit until the data bits
have been sequential ly transmitted. When the
distributor clutch has made one complete revolu¬
tion, the clutch latches, operating the reset
mechanism which resets the keyboard trip arm
and opens the enable contacts.

C o n t r o l C h a r a c t e r s

L E G E N D D E S I G N A T I O N

ACK —Acknowledge
B E L - B e l l
B S —Backspace

Page 7ISS 2, SECTION 574-421-lOOTC



P3 10-pin connector
for keyboard unit t r a n s m i t t e r

d i s t r i b u t o r
d i s t r i b u t o r

c l u t c h

%

H-p la te
keyboard interfacem e c h a n i s m

r e s e t
m e c h a n i s m

keyboard
trip armtop view

keyboard
f r a m e

Figure 9-38 Printer
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Attendant depresses acharacter or function
key in conjunction with A. or B. above.

Attendant operates codebars other than
S H I F T o r C O N T R L .

The principles of operation are divided
into the mechanic^ operation and the

electrical code generating logic of the keyboard
unit. The mechanical operation is presented in:
(1) apictorial schematic of the unit; and (2) a
series of mechanism drawings. Each illustration is
supported with appropriate text to describe the
purpose and operation of the mechanism. Where
possible, the mechanism drawings are arranged in
the order in which the mechanism operates. The
electrical operation is l imited to the elements
which logicdly generate the eight levels of binary
i n f o r m a t i o n .

C .3 . 0 3

D .

Attendant operates SPACEBAR.E .

Arrange code generating contacts.

Engage and operate universal codebar.

Release trip arm.

Enable contacts (normally open) close to
initiate sampling period of contact mecha¬
n i s m .

Keyboard output in form of circuit paths
furnished to external logic for processing
and character or control generation.

After sampling contact mechanism, reset trip
a r m .

F .

G .

H .

K E Y B O A R D O P E R A T I O N I .

Attendant holds depressed SHIFT key, to
modify output of contact mechanism, while
depressing akey for capital letters or
symbols.
Attendant holds depressed the CONTRL
key, to modify output of contact mecha¬
nism, while depressing one of the function
keys (eg, ETB, NAK or STX etc).

A .

J .

B .

K .

Page 9ISS 2, SECTION 574-421-lOOTC



BA

aI I

sh i f t key
m e c h a n i s m control key

m e c h a n i s m

C

V

keyboard
logic

J
? ■

k e y l e v e r
m e c h a n i s m

D
F

J

J

IT
I

c o d e b a r
m e c h a n i s m

e n a b l e
c o n t a c t s' i

E

0 ^0 ° G o o jt 5 '
o < :

llllLol
t r i p a rm

K
u n i v e r s a l

p o w e r
rese t "

from printer

m e c h a n i s ms p a c e
m e c h a n i s m

Figure 10 -Pictorial Diagram on Keyboard Operation
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3 . 0 4 Keyboard Mechanism

S H I F T K E Y M E C H A N I S M

Purpose
Changes character output of graphic primary keys from lower case graphics to upper case graphics,
and mechanically blocks undesired primary keys.

Operation
The SHIFT key, when depressed, operates
the shift codebar set, only. It does not trip
the keyboard; ie , arecess in the SHIFT
LOCK and both SHIFT keylevers prevent
the keylevers from engaging the universal
bar. The shift codebar set is spring biased so
that the rear codebar is held upward. The
rear codebar has two t ine extension slots to
receive the extensions of the two keylevers.
When either SHIFT keytop is depressed, the
other SHIFT keytop descends. The keylever

is depressed against its leaf spring and the
shift codebar spring. When the rear codebar
descends, the f ront codebar ascends to
mechanically block undesired primary keys;
and the shift contacts are operated to alter
the keyboard logic circuit. When released,
the codebar set returns to its normal imop-
erated condition. To generate an upper case
graphic, the SHIFT key must first be de¬
pressed followed by an unblocked primary
key. The primary key trips the keyboard.

S H I F T L O C K

Purpose
Holds SHIFT key down.

Operation
With SHIFT LOCK key unoperated, the
shift keylever latch will pivot toward rear as
the SHIFT key is depressed. As SHIFT
LOCK key i s dep ressed , t he sh i f t l ock
keylever extension rotates keylever latch
which carries the shift keylever downward.
When SHIFT LOCK key is near lower end of
its travel, the shift keylever latch engages the
opening in the basket frame to hold SHIFT
LOCK and both SHIFT keys in their de¬

pressed posit ions. To unlock, SHIFT key
must be depressed further to unhook the
shift keylever latch. Depressing SHIFT key
w h i l e i n l o c k c o n d i t i o n w i l l c a u s e t h e s h i f t
keylever latch to rotate toward the rear and
u n h o o k i t s e l f f r o m t h e b a s k e t f r a m e . W i t h

no pressure on SHIFT LOCK key, the shift
lock keylever wi l l lead the shif t keylever
during upward travel, thereby holding shift
keylever latch toward the rear as both keys
a s c e n d .

shift keylever
k e y t o p

guideplates h i f t l o c k
keyleverkeylever

l a t c h e x t e n s i o n t i n e
e x t e n s i o n

s h i f t l o c k
keylever

T - l e v e r

s h i f t c o d e b a r
retium spring

f r o n t c o d e b a r t i n ebushing
(prevents depression

leaf spr ing of primary key when
raised as shown)
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Keyboard Mechanism (continued)3 . 0 5

C O N T R O L K E Y M E C H A N I S M

Purpose
Changes character output of certain primary keys from graphics to their control function
equivalents, and mechanically blocks undesired primary keys.

Operation
T h e C O N T R L ( c o n t r o l ) k e y, w h e n d e ¬
pressed, operates the control codebar set
only. It does not trip the keyboard, ie, a
recess in each control keylever prevents the
keylever from engaging the universal bar.
The control codebar set is spring biased so
that the rear codebar is held upward. The
rear codebar accepts the CONTRL key input
to operate the codebar set. When operated,
t h e r e a r c o d e b a r d e s c e n d s a s t h e f r o n t

circuit. The front codebar rises to prevent
certain primary keys from being depressed.
The presence of atine in the front codebar
prevents the the primary key from being
depressed; the absence of atine permits the
key to be depressed. The CONTRL key must
first be depressed followed by an unblocked
primary key in order to generate afunction
c h a r a c t e r . W h e n r e l e a s e d , t h e c o n t r o l
codebar set, contacts, keylever, and keytop
return to their normal unoperated position.c o d e b a r a s c e n d s . T h e c o n t r o l c o n t a c t s a r e

o p e r a t e d t o m o d i f y t h e k e y b o a r d l o g i c

C O N T R O L F U N C T I O N S

Operat ion
Control funct ions can be generated from
special primary keys or from CONTRL plus
graphic pr imary keys. The same cont ro l
f u n c t i o n c a n n o t b e g e n e r a t e d b y b o t h
methods. When aprimary key exists for a

cont ro l funct ion, eg, RETURN, both th is
primary key and the graphic primary key, M,
w o u l d b e b l o c k e d o n c o n t r o l . R E T U R N c a n

be generated in the shift or unshift mode but
n o t i n t h e c o n t r o l m o d e .

r e a r c o d e b a r
(has tines in control
keylever locations to

permit control codebar
to be operated)

k e y t o p
guideplate

%
c o n t r o l

keylever

T - l e v e r

f r o n t
c o d e b a r

1011 front codebar openings
(when raised, absence of

tines permits primary keys
to be depressed)t i e l i n k

c o n t r o l c o d e b a r

return spring
f r o n t c o d e b a r t i n e s

(when raised, prevents
primary keys from
being depressed)leaf spring
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3 . 0 6 Keyboard Mechanism (continued)

K E Y L E V E R M E C H A N I S M

Purpose
Positions the codebar sets which select the code combination associated with each primary key
(other than SHIFT or CONTBL), and trips the keyboard.

Operat ion
W h e n a p r i m a r y k e y i s d e p r e s s e d , t h e
bottom surface of the keylever may reposi¬
tion up to nine of the eleven codebar sets.
The other two codebar sets are related to the
S H I F T a n d C O N T R L k e y s w h i c h , w h e n
depressed, will prevent depression of certain
primary keys. Acodebar set (operated by a
primary keylever) will be repositioned when
the solid portion of one codebar is up, and
the open portion of the other codebar is
down. As the keylever descends against its
leaf spring, the codebar sets not previously
p o s i t i o n e d a r e r e p o s i t i o n e d ; a n d t h e

universal bar is engaged to trip the keyboard.
(When tripped, the codebar sets are locked
by the trip arm holding the code selection in
posit ion and preventing another character
from being selected before the keyboard is
reset.) Aplastic bushing provides aguide for
the key lever. I f no t b locked by the
downstop clip, the keylever can be depressed
against increased spring tension by way of
the downstop bar, to repeat the character.
When released, the primary key is returned
to the upward position by its leaf spring.

key top
guideplate

keylever
r e a r c o d e b a r

f r o n t c o d e b a r

^tie link
u n i v e r s a l b a r f r a m edownstop bar

bushing
T - l e v e r

leaf spring

downstop clips
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key top
key top

keylever t-

I

r e a r

c o d e b a r
u pii

f r o n t
c o d e b a r

d o w n

^● !

f r o n t
i . ' codebarf-fi

I > *

u p keylever

r e a r

c o d e b a r
d o w n

l e a f

spring
l e a f

spring

3 . 0 7 Keyboard Mechanism (continued)

S P A C E M E C H A N I S M

Purpose
Provide ameans for originating the space character from abar compatible (both in shape and
location) with conventional keyboards. The space character can be generated with the keyboard in
the shift or unshift mode but cannot be generated in the control mode.

Operat ion
D e p r e s s i n g t h e S PA C E B A R ( w h e n n o t
blocked by control) will cause the space bail
to rotate downward against the codebar sets.
Only those codebar sets whose rear or front
tines are up (at the space bail position) will
be engaged to operate their respective con¬

tacts. The space bail, during its downward
motion, engages the universal bar to trip the
keyboard. When released, the space bail rises
against the front and rear upstop bars by
means of the spacebar return spring.

space bail

spacebar return spring

f r a m e
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Keyboard Mechanism (continued)3 . 0 8

C O D E B A R M E C H A N I S M

Purpose
Provides the means for transferring keylever inputs to contact mechanism.

Operat ion
The codebar mechanism consists of the eight
code level sets and the shi f t inhibi t codebar
set. The other two codebar sets, operated by
the individual SHIFT and CONTRL keys,
are associated with the shift and control
mechanisms. Each codebar set consists of a
front codebar, rear codebar, two T-levers,
a n d a t i e l i n k .

associated contacts.) The nine codebar sets
are positioned by akeylever mechanism. At
effective keylever locations the front code¬
bar is the compliment of the rear codebar;
ie, where the front codebar is solid, the rear
codebar is open, and conversely, where the
front is open, the rear is solid. At ineffective
keylever locations, such as SHIFT, SHIFT
L O C K , a n d C O N T R L , k e y l e v e r s c a n n o t
position the codebar sets.

T h e t w o T - l e v e r s a r e a t t a c h e d t o t h e c o d e b a r

set, one at each end and are connected by
the tie l ink. When the front codebar is down,
the right end T-lever head is down; when the
rear codebar is down, the right T-lever is up.
The T-lever head positions the contact wires
in the contact mechanism to provide the
electr ica l code path associated wi th the
depressed keylever mechanism.

Each codebar set can be placed in one of
two states (binary). For purposes of discus¬
sion, the states are defined as follows: rear
codebar up and front codebar down is the
normal state; rear codebar down and front
codebar up is the inverted state. (This state
cannot be established by means of akey¬
lever.) (The nine codebar sets are not spring
biased as are the shift and control codebar
s e t s . T h e n o r m a l a n d i n v e r t e d s t a t e s a r e
based upon the assigned condition of the

T-lever head fully up

f r o n t c o d e b a r

T- lever head

T-lever head fully down
T-lever pivot

r e a r c o d e b a r
T- leve r ex tens ion

f r o n t c o d e b a r
(down)

r e a r c o d e b a r
(down)

T - l e v e r
h e a d

T - l e v e r

p i vo t

T - l e v e r
e x t e n s i o n
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Keyboard Mechanism (continued)3 . 0 9

C O N T A C T M E C H A N I S M

Purpose
Provides circuit paths to external keyboard logic as determined by the depression of keylevers.

Operation
T h e c o n t a c t m e c h a n i s m c o n s i s t s o f a c o n t a c t electrical connection. Positioning of the T-

lever up establishes an electrical connection
for the shorter contact wire and opens the
electrical connection of the longer contact
wire. Conversely, positioning of the T-lever
down opens the electrical connection of the
shorter contact wire and establ ishes an elec¬
trical connection for the longer contact wire.
Refer to Paragraph 3.14 for the electrical
description of the contact mechanism.

block, acontact bar, insulators, and eleven
contact wires. Two types of contact wires,
short and long, are used. Slotted guides in
t h e c o n t a c t b l o c k h o l d t h e c o n t a c t w i r e s i n

place.

Each contact wire can be placed in one of
two binary states. The contact wire is spring
b i a s e d t o a c o n t a c t b a r t o p r o v i d e t h e

c o n t a c t b a r

i n s u l a t o r

c o n t a c t b l o c k

c o n t a c t w i r e

s p r i n g

pivot point
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long contact wire
T - l e v e r d o w n long contact wire

T-lever up

s h o r t c o n t a c t w i r e

T-lever up
shor t contact wi re

T - l e v e r d o w n
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Keyboard Mechanism (continued)3 . 1 0

U N I V E R S A L M E C H A N I S M

Purpose
Releases the trip arm.

Operation
The universal mechanism consists of asingle
codebar which is spring biased in the up
position and its associated universal tie link
is biased to the right. Depressing aprimary
key places the codebar mechanism in its
coded position at which time the keylever
engages the universal codebar. Further de¬
pressing of the keylever moves the universal
codebar downward pivot ing the imiversal
l e v e r s . T h i s m o v e s t h e u n i v e r s a l t i e l i n k t o

t h e l e f t . A s t h e u n i v e r s a l t i e l i n k m o v e s t o

the left, it engages the nonrepeat lever and
latchlever rotating them clockwise, releasing
the trip arm. If the primary key is depressed
beyond i ts normal downstop posit ion, the
universal tie link rotates the nonrepeat lever
further to prevent latching of the trip lever.
The character associated with the depressed
keylever is thus continuously repeated until
the trip lever is latched.

u n i v e r s a l c o d e b a r

l a t c h l e v e r

keylever

u n i v e r s a l l e v e r

trip arm
leaf spnng

universal spring
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Keyboard Mechanism (continued)3 . 1 1

T R I P A R M

Purpose
Lock T-levers in selected code position during code sampling period; trip reset mechanism; unlock
T-levers at the end of code sampling period; pace operator to keyboard speed.

Operation
When the keyboard mechanism is in the
unoperated condition, the trip arm is
latched. When aprimary key is depressed,
the keylever engages the universal codebar
and moves the universal tie link to the left.
The universal tie link rotates the nonrepeat
lever clockwise. The nonrepeat lever, in turn,
rotates the latchlever clockwise releasing the
trip arm. When released upward, the trip arm
activates the reset mechanism. At the end of
the reset mechanism cycle, the reset
mechanism returns the trip arm to the

latched position.

Holding the primary key at the normal
downstop position at the end of the reset
cycle does not block latching of the trip
arm. During the reset cycle the trip arm
moves the nonrepeat lever upward into the
cutout area of the latchlever. When the trip
arm is moved downward at the end of the
reset cycle, the latchlever spring rotates the
latchlever counterc lockwise over the t r ip
a r m .

trip arm post
(pivot point) T - l e v e r s

H-plate of
reset mechanism l a t c h l e v e r

(5>

0
. 0

trip arm spring

trip armu n i v e r s a l
t i e l i n k

Page 19ISS 2, SECTION 574-421-lOOTC



l a t c h l e v e rl a t c h l e v e r

nonrepeat
l e v e r

nonrepeat
l e v e r

trip arm
t r i p a rm u n i v e r s a l

u n i v e r s a l
t i e l i n k

t i e l i n k

l a t c h e d

posit ion t r ipped
posi t ion

l a t c h l e v e r

l a t c h l e v e r
nonrepeat

l e v e r nonrepeat
l e v e r

trip arm
t r i p a rm

u n i v e r s a l
t i e l i n k

u n i v e r s a l
t i e l i n k l a t c h e d

pos i t ion
l o c k e d

posit ion
(keylever depressed to

normd downstop posit ion)
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3 . 1 2 Keyboard Mechanism (continued)

R E P E A T M E C H A N I S M

Purpose
Blocks latching of trip arm when primary key is held depressed beyond normal downstop position,
permitting repeat of character until primary key is released.

Operat ion
Akeylever, not stopped by adownstop
blocking clip, is stopped by the downstop
bar when depressed by using normal finger
pressure. Depressing the key further down¬
ward, on the spring-biased downstop bar,
causes the universal codebar to move further
downward. Th is moves the un iversa l t ie l ink
further to the left. The nonrepeat lever
s t r i kes the ver t i ca l tab on un iversa l t ie l ink
and is pressed against the latchlever. This
prevents the latchlever from returning to the
latched position when the trip arm is reset.
The trip arm, not being latched again raises
a n d a c t i v a t e s t h e r e s e t m e c h a n i s m . T h i s

action continues until the keylever is re¬
turned to the normal downstop position or
released. When the keylever returns to the
normal downstop position or is released, the
nonrepeat lever does not block the return of
the latchlever to its latching position and the
repeat action is stopped.

Downstop blocking clips, which attach to
the front keylever slots in the frame, block
the downward movement of selected key-
levers beyond the normal downstop posi¬
t ion. Keylevers so b locked become non-
repeatable.

nonrepeat
l e v e r

downstop bar
l a t c h l e v e r

t r i pc o d e b a r keylever
a r m

f r a m eu n i v e r s a l
t i e l i n k

downstop
block ingu n i v e r s a l

t i e l i n k cl ipl a t c h l e v e r repeat mechanism

n o n r e p e a t
l e v e r

repea t
posit ion

trip arm
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3 . 1 3 Keyboard Reset

T R I P A R M R E S E T

Purpose
Resets trip arm mechanism after aprimary key has been depressed to permit subsequent key to be
depressed.

Operat ion
degrees, the H-plate does not move leaving
the keyboard trip arm unlatched allowing
the code to be processed by the distributor.
At the beginning of the last one-fourth of
the clutch cycle, the reset roller on the
clutch disc engages the follower lever which
through the linkage and reset bail pivots the
H-plate counterclockwise. This action moves
the keyboard trip arm downward to the
latched position. The latched position of the
keyboard trip arm holds the clutch stop arm
in position to meet the latchlever at the end
of the clutch cycle. Shortly after the key¬
board trip arm is latched the distributor
clutch latches and the keyboard and distrib¬
utor are ready to process the next function
o r c h a r a c t e r .

When the trip arm is released and travels
upward , i t s ex tens ion beyond the p i vo t
point moves downward applying aclockwise
r o t a t i o n a l m o t i o n t o t h e r e s e t m e c h a n i s m
H-plate. The H-plate transfers the pivoting
motion through the reset bail and linkage to
the distributor clutch stop arm. The clutch
stop arm, which is spring biased inward, is
moved outward releasing the clutch latch¬
lever. The clutch then disengages the clutch
drum and the intermediate gear mechanism
that drives the distributor through one cycle
of operation. (As the clutch is aone-stop
mechan ism, 360 degree ro ta t i on o f t he
c lu tch prov ides one cyc le o f operat ion. )
D u r i n g t h r e e - f o u r t h s o f t h e c y c l e , 2 7 0

stop-lug

d i s t r i b u t o r
c l u t c h trip lever

c l u t c h
d i s c

trip bail

stop arm
r o l l e r

r e s e t b a i l f o l l o w e r
l e v e r

l a t c h l e v e r

*J

P )
linkage

' I '

H-plate
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E L E C T R I C A L O P E R A T I O N (a) Outpu ts 1 th rough 7occur as
b inary s ta te 1or 0accord ing to

t h e A S C I I c o d e f o r t h e c h a r a c t e r o r
control corresponding to the use of
that key alone. For example, the binary
s ta te f o r o u tp u t s 1 t h r o u g h 7 i s t h e
s a m e f o r t h e c h a r a c t e r A w h e t h e r a

lower or upper case Ais entered into
the keyboard,

(b) The parity output state is binary 1
or 0as determined by the total

number of Is in outputs 1through 7.
This output will be 1or 0to provide an
even number of Is in outputs 1through

3 . 1 4 Keyboard Output

(1) The output of the keyboard consists of
eleven leads or circuit paths through

the keyboard contact mechanism. This out¬
put is applied to the logic card to generate
the 128 characters and controls.

(2) As shown in the schematic diagram, the
outputs are associated with specific

codebars. The keys initiating the positioning
of the codebars and the resulting contact
operations affect the output as follows: 8 .

(a) Keyboard outputs 1through 7
and parity occur when any key

wi th the except ion of SHIFT and/or
CONTRL is depressed,

( b ) T h e c o n t r o l a n d s h i f t o u t p u t s
o c c u r w h e n t h e C O N T R L a n d

SH IFT keys , r espec t i ve l y, a re de¬
pressed,

(c) The shift inhibit output occurs
when akey associated with only

one character or control is depressed
together with or independent of the
SHIFT or CONTRL keys.

(3) When akey is depressed alone or with
the SHIFT or CONTRL key, the key¬

board output is developed as follows:

(c) The control output state is a
b i n a r y 1 o r 0 d e p e n d i n g o n

whether the CONTRL key is depressed,

(d) The shift output state is abinary 1
or 0depending on whether the

SHIFT key is depressed,

(e) The shift inhibit output is binary
state 1if the depressed key can be

used only to generate one character or
o n e c o n t r o l .

Keyboard Logic —The keyboard logic
output is in the form of bit permuta¬

tions. Bits 1through 7are binary state 1or 0
according to the character or control entered into
the keyboard , and the par i t y b i t i s 1o r 0 to
provide even parity.

3 . 1 5

1

2
B I T 13
B I T 24

B I T 35

B I T 46O K E Y B O A R D B I T 5m
7

B I T 6L O G I CP A R I T Y

B I T 7C O N T R O L
P A R I T Y B I T

S H I F T

S H I F T I N H I B I T
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K E Y B O A R D S C H E M A T I C D I A G R A M

C O D E B A R S/ g j j I F T
INHIBIT SHIFT , \

1 1

6 7 ? C O N T R O L542 3
M

4 -+
I OS I

I
IM2 2*

Os I

3
I OS

4 M- l o - W - o — 4

O S

M
5

O S

M 6
O S

o s

8 M
8 ( PA R I T Y )0 - > K >

O S

s
S H I F T0 - ! * 0

o

S I
S H I F T I N H I B I To

I

C LO - W o C O N T R O L
' o

E N A B L E

G R O U N Do

The number 1-8codebars are shown in the marking position.N O T E :

Shift, control and shift inhibit contacts are shown unoperated.
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A S C I I C H A R T

7 0 1

B I T S 6 0 0

5 0 1 0 1 0 1 0 I

4 3 2 1

0 N U L SP @D L E 0 P
0

1 S O H D C l I 1 QA a q
0

0 S T X D C 2 2 B R b r

1
1 E T X D C 3 3 C S c s

0
0 E O T D C 4 4 D T d t

0
1 E N Q %N A K 5 E U e u

1
0 A C K S Y N & 6 F V f V

1
1 B E L ETB 7 G W 9 w

(0 B S C A N 8 H X h X
0

)H T E M 9 I Y I y0
0 L F *S U B zJ z

1

{1 V T E S C [+ K k
1

\<0 F F FS L I I0
1 CR }G S ]M

a
m

1
S O0 RS AN n

1
/I S I U S o D E Lo

Characters and controls are generated by use of akey alone ([
aSHIFT key ([

]), with
2), or with aCONTRL key (f ]). See Figure 5.
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C O D E S T R U C T U R E - 8 - L E V E L 1 1 - U N I T C O D E
(dc neutral signal is illustrated)

Stop
Logic 1

1 2 3 4 5 6 87

Logic 0
S t a r t Parity

11 1 1 ]1 11 11 1
Un i t Un i t Un i t Un i t Un i t Un i t Un i tU n i t U n i t U n i t U n i t

1 U n i t T i m e = 9 . 0 9 m s e c . = 1 B i t

Bits ]through 7ore
intelligence bits

Shown with Even Parity Option
Operational

8Levels =7Inte l l igence
Bits +1Parity Bit

Character Mframed by start and stop bits for
Asynchronous Serial Transmission as an 11 Unit
code signal.

4

Mark-Logic 1
(Current)

Space-Logic 0
(No Current)
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ASCII designations. All other characters are APL
designations.

4 . K E Y B O A R D F O R A P L S E T S

The keyboard used on APL (A Pro¬
gramming Language) sets is mechan¬

ically similar to the standard keyboard described
in this section. It is different in anumber of ways.
The 8th bit always marking option available on
the standard keyboards is not available on the
APL keyboard. Figure 11 shows the APL key¬
board layout with the matching type wheel
character layout.

4 . 0 1

Figure 13 shows the character designa¬
t i o n s a n d d e fi n i t i o n s f o r t h e d i s t i n c t

4 . 0 3

A P L c h a r a c t e r s .

Dist inct overstr ike APL symbols are
generated on the keyboard in three

steps. The operator generates aprimary symbol,
backspaces, and then generates the overstrike
symbol. Figure 14 shows the overstrike symbols.

4 . 0 4

Figure 12 shows the code assignment
for the characters generated by the

APL keyboard. Characters in the shaded areas are

4 . 0 2

P O S I T I O N

S H I F T □ I T O * tra . X n L e 4 uV A X o p 3f c

L M N O P Q R S T U V W X Y ZA B C D E F G H I J KU N S H I F T

\> > ^ VS H I F T

U N S H I F T

< < A » - ! - ♦ ( )

[ 11 2 3 4 5 6 7 8 9 0 + A /X 0 H

L 5 . J L § J I j j A J
ew'l fpBcj 1
^ L r J L I

T )[ <I A

A X 0

\?0«i o i r
t A C l

i M k C ii l T U i N

L. 0 J I PA B Q J i w
D (A )a r » c 3 oi l O T U N I

M I D
S H I M
I O C *

M U T f( S C A B ! e HF J K L [ ]

fTT
ZJ l^X I[c

I \u TJ . *

C O N T I LB r g S H I MC O N I I I 1 H I » ' V M /I

1 ^

Figure 11 -APL Keyboard and Type Wheel Layout
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11 10 ’ol>7 0 0 0
I 1010 0 1

0 10 10 10 1
t : O L U M Nb4 bj b j bi 75 62 3 410I I I I KOW I

★4 -0 PSPN U L D L E0 0 0 00
7a● ● QADC1 1SOH0 0 0 1 1

1 PRB2D C 2S T X20 0 1 0
rC s n< 3D C 3E T X30 0 1 1

< LD TE O T D C 4 40 00 1 4

e 4.E U5ENQ N A K0 1 50 1
> UF V6A C K SYN0 60 1 1

V> G W7 wE T BB E L1 1 70 1
AXH8 3C A NBS80 01 0
I tYIV 9E MH T90 0 11

c] Z) J1 0 S U B oL F0 1 01

( [ K fE S C11 V T0 1 11
□ HL hF SF F121 0 01 II

XMGSC R131 1 0 1
%0 TNRSSO1 0 141 1

OA D E L\ 0/USSI1 1 1 151

NOTE:Characters in shaded areas conform to 1968 ASCII.

Figure 12 -APL Characters Code Designations
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A P L
S Y M B O L

A P L

S Y M B O LD E S C R I P T I O N D E S C R I P T I O N

U M L A U T O R D I A E R E S I S
N E G A T I V E
L E S S T H A N

L E S S T H A N O R E Q U A L T O
E Q U A L
GREATER THAN OR EQUAL TO
G R E A T E R T H A N

NOT EQUAL

A L P H A

C E I L I N G O R M A X I M U M
F L O O R O R M I N I M U M
U N D E R L I N E

a
r

< L
<

D E L
> A D E L T A

DEGREE (SMALL CIRCLE)
QUOTE
Q U A D
P A R E N T H E S I S

P A R E N T H E S I S
B R A C K E T
B R A C K E T

>

I

O R □V

(A N D
M I N U S
D I V I S I O N
P L U S
T I M E S
R O L L
O M E G A

A

)
c

+

X

7 U N N A M E D
U N N A M E D
U N N A M E D
U N N A M E D
D E C O D E
E N C O D E

A B S O L U T E V A L U E O R R E S I D U E
S E M I C O L O N
C A T E N A T I O N
C O L O N

D E C I M A L
L E F T S L A S H
R I G H T S L A S H

C

DU )

E L E M E N T ne

R H OP U
N O T
T A K E
D R O P
I O T A
P I T I M E S
E X P O N E N T
B R A N C H
A S S I G N
U N N A M E D
U N N A M E D

I

T
I

I
o

*

\f -

/

Figure 13 -APL Characters and Definitions

O V E R ¬
S T R I K E
S Y M B O L

C O M P L E T E D
S Y M B O L

P R I M A R Y
S Y M B O LD E S C R I P T I O N

L O G A R I T H I M
R E V E R S A L O R R O T A T E
T R A N S P O S E
G R A D E U P
G R A D E D O W N
C O M M E N T O R L A M P
QUOTE QUAD
F A C T O R I A L C O M B I N A T I O N
N A N D
N O R
D E L T I L D E
I B E A M
U N N A M E D

A N Y S T ' D . S C A L A R D Y A D I C O P E R A T O R

■kO B
0 Io A
s o C \

4̂ A K
S

Q On p
a □A

I I C
AA E
V' V - a .

I T 1

T f f I o

F^ure 14 -APL Overstrike Symbols
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S E C T I O N 5 7 4 - 4 2 1 - 7 0 1 T C
Issue 2, May 1973

T E L E T Y P E C O R P O R A T I O N
Skokie, Illinois, U.S.A.

3 8 K E Y B O A R D

L U B R I C A T I O N

operation, relubricate keyboard. Thereafter, lubri¬
cate every 750 operating hours or six months,
w h i c h e v e r o c c u r s fi r s t .

P A G EC O N T E N T S

11 . G E N E R A L

22 . K E Y B O A R D
CAUTION: D I S C O N N E C T P O W E R B E F O R E
A P P LY I N G A N Y L U B R I C A N T. D O N O T U S E
SOLVENTS TO CLEAN PLASTIC PARTS OR
P R O T E C T I V E F I N I S H E S . U S E A S O F T D RY
CLOTH. IF NECESSARY, USE ASOFT DAMP
C L O T H W I T H M I L D D E T E R G E N T, T H E N
R I N S E A N D B U F F W I T H A S O F T D R Y
C L O T H .

2C o d e b a r s e t s . . . . .
Contact wires

Downstop bar
Keylevers
Spacebar and space bail
Trip arm lever
U n i v e r s a l c o d e b a r . . .

6
3
3
4
6
5

The fol lowing symbols, and their
meaning, apply to the lubrication

points specified in each paragraph:

1 . 0 5

1 . G E N E R A L

This section provides lubrication proce¬
dures for the Model 38 Keyboard. It is

reissued to change the lubrication interval. To
remove the keyboard as aunit from the teletype¬
writer, refer to Section 574-400-702TC.

1 . 0 1

M E A N I N GS Y M B O L

—no lubricant permitted
—apply KS7471 grease

a s i n s t r u c t e d

Lubr ip late —apply TKS102 Lubr i -
plate as instructed

—app ly KS7470 o i l as
i n s t r u c t e d

D D r y
G r e a s eG

Aphotograph shows numbered callouts
which correspond to aparagraph con¬

taining aline drawing. The line drawing shows the
specific points of each mechanism to be lubri¬
c a t e d .

1 . 0 2
L

O O i l

References to front, rear, left, r ight,
etc, are made viewing the keyboard

from its normal operating position.

Lubricate the keyboard before placing
it in service, and just before placing it

in storage. After about 100 to 200 hours of

1 . 0 3

In general, apply oil in such places
where parts rub, slide, or move with

respect to each other. Apply oil to points where it
wi l l adhere and not run off . Avoid overlubr i¬
cation. Keep electrical contacts and wire
insulat ions f ree of lubr icants.

1 . 0 6

1 . 0 4

©1967 and 1972 by Teletype Corporation
AU rights reserved
P r i n t e d i n U . S . A . Page 1



2 . K E Y B O A R D

C o d e b a r S e t s

T - L e v e r sPivots and
Gu ide Sur faces

O

Codebars and
T - L e v e r s

Engaging SurfacesD

right front view

SECTION 574-421-701TCPage 2



Downstop Bar2 . 0 2

Springs (4)O H o o k s

(Left and Right Side)

W

Downstop BarO C o n t a c t S u r f a c e s
(Left and Right Side)

f r o n t v i e w

2 . 0 3 Keylevers

KeytopsDSliding Surfaces

KeyleversG B r u s h P i v o t s ,
OEngaging Surfaces

(With 50% G
and 50% O)

(AU)

Keylever
Springs (All)

O C o n t a c t S u r f a c e s

right side view

Page 3ISS 2, SECTION 574-421-701TC



Spacebar and Space Bail2 . 0 4

i G B r u s h C o n t a c t

Surface (With thin coat
50% Gand 50% O)

Space Bail

/ O
/ p

O H o o k s — E a c h E n d Spring

O P i v o t s Space Bail

G -

B
T T

top view

O P i v o t s a n d G u i d e
Sur faces

L - L e v e r s

\
/olo oVI o ’

D fo,

' t [5^] [

O P i v o t s L - L e v e r s

O H o o k s — E a c h E n d Spring

f r o n t v i e w

Page 4 S E C T I O N 5 7 4 - 4 2 1 - 7 0 1 T C



U n i v e r s a l C o d e b a r2 . 0 5

O P i v o t s a n d
Guide Sur faces

T - L e v e r s

o o o o o o o o o D S u r f a c e s

(Both Sides)
Codebar,
T i e L i n k

9

o

3 i ■o d|

o Engaging Surface,
Pivots, Hooks

Tie Link,
T-Levers,
Spring

f r o n t v i e w

f r o n t v i e w

O Hooks, Pivots Springs,
Latchlever,
Nonrepeat
L e v e r

O Engaging
S u r f a c e s

Latchlever,
Nonrepeat
L e v e r

ISS 2, SECTION 574-421-701TC Page 5



Trip Arm Lever2 . 0 6

Tr ip ArmEngaging SurfaceO

Trip Arm Post,
H - P l a t e

P i v o t ,
Engaging
S u r f a c e s

SpringH o o k s

right side view

C o n t a c t W i r e s2 . 0 7

T - L e v e r sT h i n c o a t o n e n ¬

gaging surface on
disassembly and
reassembly of
con tac t mechan i sm

Contac t Wi res ,
Springs

C o n t a c t
S u r f a c e s

D
>

Con tac t Wi resP i v o t
Te r m i n a l

right front view

Page 6
6Pages SECTION 574-421-701TC



S E C T I O N 5 7 4 - 4 2 1 - 7 0 2 T C

Issue 1, May 1972
T E L E T Y P E C O R P O R A T I O N

Skokie, Illinois, U.S.A.

3 8 K E Y B O A R D

D I S A S S E M B L Y A N D R E A S S E M B L Y

C O N T E N T S P A G E 2 . K E Y B O A R D

11 . G E N E R A L . K E Y T O P G U I D E

12 . K E Y B O A R D

Disassemble keytop guide (Figure 1) as
f o l l o w s :

2 . 0 1
1K E Y T O P G U I D E

2K E Y L E V E R S A N D K E Y T O P S . .
(a) Remove LOCAL RETURN and PAPER

ADVANCE pushbutton knobs.C O N T A C T B L O C K
A S S E M B L Y . . . 2

(b) Pull tab at front of keytop guide
forward, until it is disengaged from

post on front of keyboard.
1 . G E N E R A L

This section provides disassembly and
reassembly instructions for the 38 Key¬

board. These instructions are confined to major
subassemblies only. If further keyboard disassem¬
bly and reassembly is required, refer to Section
5 7 4 - 4 2 1 - 8 0 0 T C .

1 . 0 1

(c) Rotate keytop guide toward rear and
up over keytops.

(d) Remove keytop guide from keyboard.

To remove the keyboard as aunit from
the teletypewriter, refer to Section

1 . 0 2
Reassemble keytop guide by reversing
procedure in 2.01.

2 . 0 2
5 7 4 - 4 0 0 - 7 0 2 T C .

pushbutton knobs

keytop guide tab
l e f t f r o n t v i e wkeytop guide

Figure 1-Keytop Guide

©1968 and 1972 by Teletype Corporation
All rights reserved
P r i n t e d i n U . S . A . Page 1



(a) Remove trip arm spring,

(b) Remove right end bracket assembly by
lightly squeezing against frame at rear

assembly area,

(c) Remove left end bracket assembly by
lightly squeezing against frame at rear

assembly area,

(d) Remove two compression springs from
c o n t a c t b l o c k ,

(e) Remove T-lever guides at right side of
keyboard,

(f) Remove contact wires by detaching
their springs.

K E Y L E V E R S A N D K E Y T O P S

Disassemble keylevers and keytops
(Figure 2) as follows:

2 . 0 3

Remove SHIFT or CONTRL keyleverN O T E :

springs from end brackets before removing keys.

(a) Remove keytop guide as outlined in
2 . 0 1 .

(b) Remove keylevers as required,

(c) Remove keytops as required.

Reassemble keylevers and keytops by
reversing procedure in 2.03.

2 . 0 4

C O N T A C T B L O C K A S S E M B L Y

Reassemble contact block assembly by
reversing procedure in 2.05.

2 . 0 6Disassemble contact block assembly
(Figure 2) as follows:

2 . 0 5

c o n t a c t b l o c k

key top

» « ii i mm i j : -

I I I I I i
I I i I i II l ii l l

I I

keylever
T - l e v e r

guidesbracket assembly

f r o n t v i e w

Figure 2-Keylevers, Keytops, and Contact Block Assembly

Page 2
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S E C T I O N 5 7 4 - 4 2 2 - 1 O O T C
Issue 2, June 1973

T E L E T Y P E C O R P O R A T I O N
Skokie, Illinois, U.S.A.

3 8 T Y P I N G U N I T

D E S C R I P T I O N A N D P R I N C I P L E S O F O P E R A T I O N

B . R e m o t e A c t u a t i o n .
C . A u t o m a t i c A c t u a t i o n
D . L o c a l A c t u a t i o n . .

P A G EC O N T E N T S 1 2
1 3

21 . G E N E R A L 1 4

M O T O R A N D D R I V E
M E C H A N I S M S . . .

● 22 . T E C H N I C A L D A T A
1 6

D I M E N S I O N S A N D W E I G H T . . 2
A . M o t o r a n d I n t e r m e d i a t e

Gearing 
B. Main Shaft
C. Clutches

1 6
E L E C T R I C A L

REQUIREMENTS
1 72
1 7

3M O T I V E P O W E R 1 8S E L E C T O R M E C H A N I S M
3S P E E D O F O P E R A T I O N 2 0R A N G E F I N D E R

P A P E R A N D F O R M

REQUIREMENTS
2 1C O D E B A R M E C H A N I S M . .3

2 3F U N C T I O N M E C H A N I S M3S I G N A L C O D E . .

2 4P R I N T I N G M E C H A N I S M53 . D E S C R I P T I O N

T y p e W h e e l . . .
M o t i v e F o r c e . .

Rotary Positioning
Degree of Rotation
Vertical Positioning
Printing Mechanism
Printing Suppressed
R i b b o n M e c h a n i s m
Two-Color Printing

2 4A .5D I S T R I B U T O R B . 2 4
C . 2 4

A N S W E R - B A C K
M E C H A N I S M .

D . 2 55
E . 2 6
F . 2 9M O T O R A N D D R I V E

M E C H A N I S M S . . .
G . 3 06
H . 3 1
I . 3 26S E L E C T O R M E C H A N I S M

S P A C I N G M E C H A N I S M 3 3C O D E B A R M E C H A N I S M 6

S PA C E S U P P R E S S I O N 3 4F U N C T I O N M E C H A N I S M . . . 6

C A R R I A G E R E T U R N 3 5P R I N T I N G M E C H A N I S M . . 8

PA P E R O R F O R M
F E E D I N G . . .4 . P R I N C I P L E S O F

O P E R A T I O N . 3 69

A . F r i c t i o n F e e d

B . Sprocke t Feed
3 6D I S T R I B U T O R 9
3 6

A . G e n e r a l

B . O p e r a t i o n
9 M A R G I N B E L L A N D

E N D - O F - L I N E B E L L
9

4 1

A N S W E R - B A C K
M E C H A N I S M .

A . M a r g i n B e l l . .
B . E n d - o f - L i n e B e l l

4 1
1 1 4 1

1 1 B A C K S P A C E M E C H A N I S M . . 4 1A . A n s w e r - B a c k D r u m

©1972 and 1973 by Teletype Corporation
All ri^ts reserved
Pr in ted in U .S .A . Page 1



This equipment is intended to be oper¬
a t e d i n a r o o m e n v i r o n m e n t w i t h i n t h e

temperature range of 40°F to 110°F. Serious
damage to it could result if this range is exceeded.
In this connection, particular caution should be
exercised in using acoustical or other enclosures.

P A G E 2 . 0 2C O N T E N T S

4 25 . O P T I O N S

A U T O M A T I C C A R R I A G E

R E T U R N / L I N E F E E D . . 4 2

D I M E N S I O N S A N D W E I G H T
1 . G E N E R A L

The physical dimensions and weight of
the 38 typing unit are as follows;

2 . 0 3
This section provides the description
and principles of operation for the 38

typing unit (Figure 1). The 38 typing unit is an
electromechanical device which prints graphics on
apaper copy according to acode, and performs
nonprinting functions. It is reissued to make some
c o r r e c t i o n s a n d t o a d d a d e s c r i p t i o n o f t h e
backspace mechanism used on APL sets. Mai^inal

—▶arrows indicate the changes and additions.

In the il lustrations, fixed pivot points
are shown so l id b lack, and float ing

pivot points (those mounted on parts that move)
a r e s h o w n c r o s s h a t c h e d .

1 . 0 1

. . 1 9 i n c h e s
13-1/2 inches

. . 8 i n c h e s

.35 pounds

W i d t h

Dep th
Height
Weight

ELECTRICAL REQUIREMENTS

In addi t ion to the fo l lowing data, a
convenience outlet is provided in the

electr ical service unit (part of the set) which
permits up to 100 watts of additional load.

2 . 0 4
1 . 0 2

Input Voltages
●115 Vac il0%, 60 Hz +0.5 Hz, single

phase
●115 Vac il0%, 50 Hz +0.5 Hz, single

phase

References to right or left, front or
rear, consider the typing unit as viewed

by the operator with the printing mechanism in
the front, and the distributor on the right side
t o w a r d t h e r e a r .

1 . 0 3

2 . T E C H N I C A L D A T A Operating Margins (All signal contacts and
dis t r ibu tor )

Long telegraph loops
●0.015 to 0.070 amp at 48 to 240 volts

d c i n d u c t i v e

S o m e o f t h e d a t a t h a t f o l l o w s i s

approximate. Also, the dimensions and
weight given for the typing unit are for astandard
imit, less options.

2 . 0 1

pr in t ing
m e c h a n i s m

d i s t r i b u t o r
m e c h a n i s m

right front view

Figure 1-38 Typing Unit

Page 2 S E C T I O N 5 7 4 - 4 2 2 - l O O T C



S P E E D O F O P E R AT I O N

The 38 typing unit is capable of oper¬
ating at 60, 66, 75, or 100 words per

minute. The standard unit, as shipped from the
factory, operates at 100 words per minute.
Conversion from one speed to another is accom¬
plished by changing the intermediate gear with
pulley, and readjusting the motor unit.

Short telegraph loops
●0.58 to 0.72 amp at 16 to 22 volts dc

r e s i s t i v e 2 . 0 6

M O T I V E P O W E R

Three types of motors are available for
use in the 38 typing unit. The three

types, with specifications, are as follows:

2 . 0 5

M o t o r 1 8 1 8 7 0 PAPER AND FORM REQUIREMENTS

Both wide and standard platen printers
are available. The wide platen printer is

available only in sprocket feed. The standard
platen is available in sprocket feed and friction
feed. In addition, amodification kit is available
which will convert awide platen sprocket feed to
astandard platen friction feed.

Ty p e
2 . 0 7●Synchronous, capacitor start

I npu t
'●115 Vac +10%, 60 Hz, single phase

Input current
●2amperes

O u t p u t
●33 mill ihorsepower

Speed
●3600 rpm

Temperature rating
● 1 3 0 ° C

●Wide Platen, Sprocket Feed: This pr in ter
accepts 14-7/8 inch continuous sprocket
feed forms with amaximum line capacity of
132 characters at 10 characters per inch
horizontal spacing.

●Standard Platen, Sprocket Feed: This printer
accepts 8-1/2 inch continuous sprocket feed
business forms with amaximum line capac¬
ity of 72 characters at 10 characters per inch
horizontal spacing.

●Standard Platen, Friction Feed: This printer
accepts 8-1/2 inch continuous friction feed
teletypewriter roll paper with amaximum
line capacity of 72 characters at 10 charac¬
ters per inch horizontal spacing.

Either printer is capable of handling amaximum
of two copies (one original plus two tissues
including the necessary interleaved carbons or
carbon backed sheets).

P o w e r f a c t o r
● 4 0 %

M o t o r 1 8 2 2 4 1

Type
●Synchronous, capacitor start and run

I n p u t
●115 Vac +10%, 60 Hz, single phase

Input current
●1.6 ampere

O u t p u t
●33 mill ihorsepower

Speed
●3600 rpm

Temperature rating
● 1 3 0 ° C

P o w e r f a c t o r
● 4 0 %

M o t o r 1 8 2 2 6 7

S I G N A L C O D EType

I n p u t
●Synchronous, capacitor start and run The code used i s t he 1968 ve rs i on o f

ASCII (American National Standard
C o d e f o r I n f o r m a t i o n I n t e r c h a n g e —
X3.4-1968). Acode chart is given in Figure 2.

2 . 0 8

●115 Vac +10%, 50 Hz, single phase
Input current

●1.7 ampere
O u t p u t

●35 mill ihorsepower
The 38 typ ing un i t responds to an
ASCII configuration in the form of an

8-level, 11-unit code. The code consists of aone
unit start bit, seven intelligence bits, one parity
bit (eighth level), and two stop bits. Figure 3
illustrates the 8-level, 11-unit code for the charac¬
t e r “ M .

2 . 0 9

Speed
●3000 rpm

Temperature rating
● 1 3 0 0 c

P o w e r f a c t o r
● 4 0 %

Page 3ISS 2, SECTION 574-422-lOOTC



k>7 0 0 0 0 1 11 1
b6 0 0 1 1 0 0 1 1
●̂s 0 1 0 1 0 01 1B :

I
b4 b3 C O L U M Nbj b, 2 70 1 3 4 5 6

ROW I

SP p0 0 0 0 N U L D L E 00 P

Q0 1 SOH D C l I 1 A0 0 1 a q

B R bS T X D C 2 20 0 1 0 2 r

c sD C 3 30 0 1 1 3 E T X tt c s

dD TE O T D C 4 $0 1 0 0 44 t

E U51 0 1 ENQ N A K %0 5 e u

F V fA C K S Y N & 60 1 1 0 6 V

G- WE T B 71 7 B E L0 1 1 g w

h( H XC A N 8BS1 0 0 80 X

I YEM 99 H T1 0 0 1 I y

J zL F S U B0 1 1 01 0 J z

[ {K kE S CV T1 0 1 1 11

LF SF F1 1 21 0 0 < \ I

}GS MC R1 1 0 1 1 3 m

RS NSO1 1 1 0 1 4 > n

0 D E LSi US -J1 1 1 51 1 / 0

Figure 2-ASCII (X3.4-1968)

Stop
Logic 1

1 2 3 4 5 6 7 8

Logic 0
S t a r t Parity

11 1 1 1 1 11 1 1 1

U n i t U n i t U n i t U n i t U n i t U n i t U n i tU n i t U n i t U n i t U n i t

1 U n i t T i m e = 9 . 0 9 m s e c . = I B i t

Bits 1through 7ore
intelligence bits

Shown with Even Parity Option—▶
Operational

8Levels =7Intelligence
Bits +1Parity Bit

Character Mframed by start and stop bits for
Asynchronous Serial Transmission as an 11 Unit
code signal.

<

Mark-Logic 1
(Current)

Space-Logic 0
(No Current)

Figure 3-8-Level, 11-Unit Code for Character “M

S E C T I O N 5 7 4 - 4 2 2 - l O O T CPage 4



The signaling code is astart-stop code
o f c u r r e n t a n d n o c u r r e n t i n t e r v a l s .

Intervals during which the selector magnet is
energized are known as marking pulses, and those
during which the magnet is not energized are
known as spacing pulses. Each group of selecting
in te r va l s i s p receded by as ta r t i n t e r va l ( no
current), and is followed by astop pulse (cur¬
rent). Both the start and stop pulses are used to
maintain synchronism between the transmitt ing
and receiving apparatus.

2 . 1 0 Like the keyboard contacts, the con¬
t a c t s i n t h e a n s w e r - b a c k m e c h a n i s m

produce aparal le l output . The d ist r ibutor a lso
converts this output and distributes the signal in
s e r i a l .

3 . 0 3

A N S W E R - B A C K M E C H A N I S M

3 . 0 4 The answer -back mechan i sm i s l oca ted
at the rear of the typing unit toward

the right side (Figure 5). The function of the
answer-back unit is to generate aprecoded mes¬
sage, usually astation identification sequence of
20 characters or less. Each character can inc lude
up to eight levels of binary information, and can
accommodate apphcations using 5-, 6-, or 8-level
c o d e s .

3 . D E S C R I P T I O N

D I S T R I B U T O R

3 . 0 1 T h e d i s t r i b u t o r m e c h a n i s m i s l o c a t e d

on the r ight s ide of the typing uni t
toward the rear (Figure 4). The distributor is a
d i s c t y p e w i t h a m u l t i w i r e i n p u t f r o m t h e
keyboard and answer-back mechanisms.

3 . 0 5 The answer-back unit is provided with a
code drum for encoding the desired

character sequence. Complete instructions for
encod ing the d rum are con ta ined in Sec t ion
5 7 4 - 4 2 2 - 7 0 0 T C .The code selection set-up in the key¬

board contacts (parallel) are distributed
sequent ia l l y (ser ia l ) by a ro ta t ing b rush . The
normal stop position of the brush is near the end
of the stop segment to maintain continuous line
c u r r e n t i n t h e i d l e c o n d i t i o n .

3 . 0 2

3 . 0 6 The code drum has t ines wh ich can be
easily removed for establishing marking

bits in required code level positions. Depending
upon the length of an answer-back message, the

platen

pr in t ing
m e c h a n i s m

I

d i s t r i b u t o r
m e c h a n i s m

right side view

Figure 4-Distr ibutor Mechanism
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pr in t ing
m e c h a n i s m

W « W |

U

a n s w e r - b a c k
m e c h a n i s m motor assembly

d r i v e m e c h a n i s m s
r e a r v i e w

Figure 5-Answer-Back, Motor, and Drive Mechanisms

answer-back unit can generate one, two, or three
identical messages per revolution of the code
d r u m .

this time by establishing arange of operating
margins.

When the range finder knob is loos¬
ened, apointer may be moved along

the scale by ahandle. This changes the angular
position of the trip levers and latchlevers in the
selector, with respect to the main shaft, and
therefore changes the position where the selector
clutch begins and ends its cycle. The effect of this
operation is to change the time in the cycle when
the selector samples each code pulse.

C O D E B A R M E C H A N I S M

T h e c o d e b a r m e c h a n i s m i s l o c a t e d i n
the front of the typing unit (Figure 7).

Acharacter to be printed is determined by the
code combination set-up on eight codebars. In
order to position the codebars, the code selection
is first set up in the selector mechanism.

A c o d e s e l e c t i o n i s t h e r e f o r e , t r a n s ¬
f e r r e d f r o m t h e s e l e c t o r m e c h a n i s m t o

the codebar mechanism. At the proper point,
during the rotation of acodebar reset clutch, a
second cam smface trips the function clutch.

3 . 1 1
M O T O R A N D D R I V E M E C H A N I S M S

3 . 0 7 The motor assembly and the associated
d r i v e m e c h a n i s m s a r e l o c a t e d a t t h e

rear of the typing unit, to the right of the
answer-back mechanism (Figure 5). The motor
assembly provides the motive force required for
the operations of the typing unit.

3 . 0 8 T h e v a r i o u s d r i v e m e c h a n i s m s a r e t o
the left of the motor. They consist of a

motor pinion, an intermediate gear with pulley, a
belt, another gear with pulley which drives the
distributor, and agear on the main shaft.

3 . 1 2

S E L E C T O R M E C H A N I S M

3 . 0 9 T h e s e l e c t o r m e c h a n i s m i s l o c a t e d o n
the left side of the typing unit (Figure

6). The selector mechanism receives the code
combinations from the selector magnet driver and
converts them into mechanical arrangements.
These mechanical arrangements control the code¬
b a r m e c h a n i s m .

3 . 1 3

F U N C T I O N M E C H A N I S M
3 . 1 0 For optimum operation of the typing

unit, the selector must sample the code
elements at the most favorable time. The range
finder (Figure 6) provides ameans of determining

There are two types of operations
performed by the typing unit The first

i n c l u d e s t h o s e m e c h a n i c a l a c t i o n s w h i c h a r e

3 . 1 4
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range finder

range finder pr in t ing
m e c h a n i s m

l e f t s i d e v i e w se lec to r c lu tch

Figure 6-Selector Mechanism

motor assembly

top view

d i s t r i b u t o r

c o d e b a r
printing mechanism m e c h a n i s m

Figure 7-Codebar Mechanism
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The type wheel contains the characters
used in printing. The characters are

embossed on the surface of the cylindrical type
wheel. Atypical type wheel character arrange¬
ment is given in Figure 9, and shows the
characters as they would appear printed.

The characters are arranged in sixteen
positions around the type wheel, and

six positions vertically. The type wheel is divided
into c lockwise and counterc lockwise fie lds to
indicate the direction the type wheel is rotated to
select the character row required. The rows are
numbered 1through 8in each direction from the
borderline between the fields. The vertical rows
of characters are numbered 1through 6starting
at the top.

necessary to the pr in t ing of acharacter. The
s e c o n d i n c l u d e s t h o s e m e c h a n i c a l a c t i o n s w h i c h
alter the positions of various mechanisms, but do
not print acharacter.

3 . 1 7

T h e f u n c t i o n m e c h a n i s m , l o c a t e d
below the codebar mechanism, derives

its modes of operation from the function clutch
assembly. The code selection set-up in the code¬
bars, which is transferred below to the function
mechanism, is responsible for either the printing
of acharacter, or the performing of afunction.

3 . 1 5

3 . 1 8

P R I N T I N G M E C H A N I S M

The printing of characters on paper is
accomplished by the print carriage

mechanism shown in Figure 8. The print carriage
mechanism includes the type wheel, print ham¬
mer, ribbon mechanism, and the necessary slides
and levers required for the printing of characters.

3 . 1 6

The printing mechanism is capable of
two-color printing, typically red and

3 . 1 9

black. When the control sequence “ESCAPE” “3

print hammer
type wheel

r i b b o n
m e c h a n i s m

right front view

Figure 8-Print Carriage Mechanism
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printing area

c o u n t e r c l o c k w i s ec l o c k w i s e

6 5 4 3 2 18 7 12 3 4 5 ! 6 7 8

A

D
/ /% $ (& ! » ! ) *

+

1
T A B :

B A C K
SPACE';;

S 'LINE
ijFEED

F O R M

L£|ed;
C A R :s p a c e :W R U ; e o tiSBELLg

4 3 2 1 0 8 9 92 7 6 5 < >

3 D C AG F E B H I J K L M N O

4 QV u T S R P X Y ZW C \ ] A

\bf d h k 15 ag e c 1 1 m n o

^ {
I

}t6 s Pw V u r q X y I
D E L E T E

N O T E 1 :

tions. However, the type wheel is positioned in
the character area for the function shown.

Shaded areas are nonprinting func- NOTE 2: The type wheel arrangement (“AD
for example) is embossed in the area where the
type wheel is positioned during the nonprinting
function “SPACE." The arrangement (AD) does
not print.

9 9

Figure 9-Typical Type Wheel Character Arrangement (as Printed)

is received, the printing mechanism is conditioned
to print all succeeding characters in red. When the
control sequence “ESCAPE” “4” is received, the
printing mechanism drops the red printing mode,
and all succeeding characters are printed in black.
During the control sequences (shifting from red
to black, and black to red printing), printing and
spacing is suppressed.

The distributor changes the parallel
signal into aserial start-stop output to

the selector magnet driver for current rectifi¬
cation. The signal goes from the selector magnet
driver to the selector. The following discussion
considers the signal originating locally from an
associated keyboard.

4 . 0 2

B . O p e r a t i o n
4 . P R I N C I P L E S O F O P E R A T I O N

The d is t r i bu to r mechan ism i s i l l us t ra ted
in Figures 10 and 11. When akeytop is

depressed, the corresponding code combination is
set up in the keyboard contacts. Simultaneously
the universal lever moves up. An H-plate connects
t h e u n i v e r s a l l e v e r o f t h e k e y b o a r d t o t h e
distributor clutch trip linkage in the typing unit.
As the universal lever moves up, the H-plate
pivots the distributor trip linkage. The distributor

4 . 0 3
D I S T R I B U T O R

A . G e n e r a l

The distributor mechanism, located on
the right side of the typing unit,

receives acode signal locally. The signal originates
from an associated keyboard or atape reader.

4 . 0 1
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closed. (The signal path is from one side of
the line through the start segment, the inner
ring, the brushes, the stop segment, the
common terminal, and the break contact to
the other side of the line.) Thus amarking
condition exists. Assume that the Dkey is
depressed. The (~3—7-) code combination is
set up in the keyboard contacts.

trip linkage is connected to the clutch trip lever.
As the hnkage moves rearward the trip lever is
moved away from the shoe lever and the distribu¬
tor clutch engages.
4 . 0 4 T h e c l u t c h d i s c i s a t t a c h e d t o t h e

d i s t r i b u t o r s h a f t . A b r u s h h o l d e r
m o u n t e d a t t h e e n d o f t h e d i s t r i b u t o r s h a f t
rotates two carbon brushes over the segments of
the distributor disc. Aspring fastened to the
brush holder serves two purposes: it holds the
carbon brushes firmly against the segments, and
serves to close the current loop between the outer
and inner rings of the distributor disc.

The distributor disc has two rings. The
inner ring is solid. The outer ring is

broken into ten segments corresponding to the
start, stop, and the eight intelligence pulses,

(a) In the stop posit ion, the outer brush
rests on the stop segment, and the

current flows in the signal circuit which is

(b) The distributor clutch is tripped, and
the brush holder begins its revolution.

While the brush is on the start segment, the
circuit is open, no current flows, and a
spacing element is transmitted. While it is on
the no. 1segment, the circuit is again open.
Likewise the circuit is open for the no. 2
pulse. On the no. 3segment the circuit is
closed, current flows and amarking element
is transmitted. For the nos. 4, 5, ^d 6
segments the circuit is open, transmitting
spacing elements. The circuit closes for the
no. 7element and opens for the no. 8. When

4 . 0 5

d i s t r i b u t o r

gear pulley trip bailc l u t c h d r u m
trip lever

c l u t c h d i s c

1(>r o l l e r
c a r b o n b r u s h/

s p r i n g

f o l l o w e r l e v e r

i n n e r n n gd i s t r i b u t o r
trip linkage

b r u s h h o l d e r
c a r b o n
b r u s h

H-plate
outer ring

d i s t r i b u t o r d i s c right side view

Figure 10 -Distributor Mechanism
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to signal line

b r u s h e s

s top
s t a r t

1
keyboard
c o n t a c t s

c o m m o n

t e r m i n a l 7
2

6 3
t o

2
5 4

● t o

Al i
logic card

Figure 11 -Signal Wiring for 38 Typing Unit Distributor

the brush reaches the stop segment, the
distributor clutch is disengaged, and the line
again becomes marking.

(b) Feed ratchet

(c) Stop cam

A N S W E R - B A C K M E C H A N I S M (d) Character suppression

(e) Three more numbered levels4 . 0 6 The answer -back mechan i sm i l l us t ra ted
in Figures 12 through 15 automatically

transmits apredetermined sequence of characters
for identification purposes.

4 . 0 9 Viewing it from the numbered end, the
answer-back drum has 21 rows, ST

(start) and 1through 20. The feed ratchet serves
to rotate the drum. The stop cam has tines which
can be removed at various points so that the
length of the answer-back message can be varied.
The character suppression level is used to shunt
the first answer-back character from the signal
line. By breaking off tines in the various rows at
the numbered intelligence levels, the drum may
be coded to generate the proper answer-back
characters. For example, if the first character of
an answer-back message to be transmitted is the
letter Dcode combination (-3—7-), t ines at the
n o . 3 a n d n o . 7 l e v e l s s h o u l d b e b r o k e n o f f i n t h e

A . A n s w e r - B a c k D r u m

A d r u m i s c o d e d w i t h c h a r a c t e r s
making up the answer-back sequence.

When the answer-back mechanism is actuated, it
rotates the drum, which sets up the code combi¬
n a t i o n s i n a s e t o f a n s w e r - b a c k c o n t a c t s . T h e
distributor converts the positions of the contacts
to start-stop signals for transmission. After the
answer-back sequence has been transmitted, the
a n s w e r - b a c k m e c h a n i s m r e t u r n s i t s e l f t o i t s
unoperated condition. For reasons that will be
described, provisions are made for shunting the
signal line during sensing of the first answer-back
character of each cycle; and to prevent the
answer-back from being actuated by the local
generation of the answer-back call character.

T h e a n s w e r - b a c k d r u m i l l u s t r a t e d i n
Figure 12 has 11 levels as follows:

(a) Five numbered levels

4 . 0 7

appropriate row where the answer-back message is
to start. The second character of the message
would be coded into the next succeeding row.

NOTE 1: All answer-back messages should be
preceded by the "carriage return” and "line feed
c o d e c o m b i n a t i o n s .

» >

4 . 0 8

N O T E 2 :

coding refer to Section 574-422-700TC.
F o r d e t a i l s o n a n s w e r - b a c k d r u m
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intelligence
levels

right rear view
5 4 3 2 1

r o w s

/t i n e s

8 7 6
f e e d r a t c h e t

right side view
stop camc h a r a c t e r

suppression

Figure 12 -Answer-Back Drum

lever, under spring tension, tends to return to its
unoperated position in the indentation of the
stop cam. This would terminate the answer-back
operation by disengaging the distributor clutch.
However, since the feed pawl is engaged with the
next tooth on the ratchet, the spring tension on
the control lever is not enough to overcome the
combined tension of the feed lever spring and the
drum detent. Thus the mechanism remains in its
operated condition throughout the distributor
cycle.

4 . 1 0 T h e a n s w e r - b a c k m e c h a n i s m c a n b e

actuated in three ways.

Remotely, by the reception of apre¬
d e t e r m i n e d c a l l c h a r a c t e r .

(a)

Locally, by depressing the HERE IS(b)
key.

( c ) A u t o m a t i c a l l y, b y a c t u a t i n g t h e
answer-back trip magnet mechanism

from some external equipment, such as a
d a t a s e t . Near the end of the distributor cycle,

the cam ro l le r on the d is t r ibu tor c lu tch
moves the feed lever and feed pawl frontward,
and the pawl acts on the ratchet to rotate the
drum one tooth. The stop cam on the drum now
prevents the control lever and trip lever from
returning to their stop position. The distributor
clutch thus continues to cycle and rotates the
a n s w e r - b a c k d r u m .

4 . 1 3

B. Remote Actuation (Figure 13)

W h e n t h e a n s w e r - b a c k c a l l c h a r a c t e r i s
received by the typing unit, the answer¬

back func t ion lever moves up to engage i ts
function pawl. As the function lever and pawl are
moved down by the function bail, the pawl pivots
the answer-back bail. In pivoting, the answer-back
bail moves atrip link frontward. The trip link
pivots the control lever out of the indentation on
the stop cam. The control lever, through the stop
b a i l , m o v e s t h e t r i p l e v e r r e a r w a r d , o u t o f
eng£®ement with the shoe lever, allowing the
distributor clutch to engage.

When the distributor clutch begins to
r o t a t e , a c a m r o l l e r m o v e s u p a n d

permits the feed lever to pivot rearward against
the control lever. The feed pawl attached to the
feed lever moves rearward to engage the next
t o o t h o n t h e d r u m r a t c h e t . N e a r t h e e n d o f t h e
function cycle the function pawl is stripped from
its function lever by the stripper bail. The control

4 . 1 1

The answer -back con tac ts a re w i red in
parallel with the keyboard contacts to

the segments of the distributor disc. As the drum
rotates during the answer-back operation, the
contact wires, under spring tension, sense each
r o w o f t i n e s . I f a t i n e h a s b e e n b r o k e n o f f a t a
given level in arow, the associated wire moves
frontward to its marking position against a
common terminal. On the other hand, if atine is
present, it holds the wire away from the terminal
in its spacing position. As the distributor clutch
cycles, the distributor converts the positions of
the contacts to sequential start-stop signals for
t r a n s m i s s i o n .

4 . 1 4

4 . 1 2
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d i s t r i b u t o r
c l u t c h

e x t e n s i o n
f u n c t i o n

paw la n s w e r - b a c k
f u n c t i o n

l e v e r

c a m

r o l l e r

f u n c t i o n
d r i v e
b a i l

c o n t r o l
l e v e r

a n s w e r - b a c k
b a i l

f e e d
f e e d

l e v e r
pawlc a m

r o l l e r d r u m7

stop
b a i l

t r i p
l i n k

blocking
l a t c h l e v e r

b lock ing c o n t a c t
w i r e st r i ppaw l stopl i n k

b a i l
d e t e n tblocking

block ing
c a m

l i n k c o m m o n

t e r m i n a lblocking
f o l l o w e r

l e v e r
right rear view

Figure 13 -Answer-Back Mechanism Remote Actuation

Since the answer-back, keyboard, and
tape reader (where used) contacts are

wired in parallel with the distributor disc, the
answer-back contacts must all be in their spacing
position when the mechanism is unoperated, so
that they do not interfere with keyboard or tape
reader t ransmiss ion . There fore , because the
answer-back feed mechanism does not feed the
drum until near the end of the first cycle, the first
character sensed should be all spacing to prevent
garbling of the regular message sent from the
keyboard and/or tape reader. However, an all

c h a r a c t e r i s u n d e s i r a b l e i n s o m e
systems. Therefore, away is provided for
shunting transmission from the signal line during
the sensing of the first answer-back cheiracter.

A s m e n t i o n e d , t h e t r i p l i n k m o v e s
f r o n t w a r d w h e n t h e a n s w e r - b a c k

sequence is initiated and remains there until it is
terminated. In this position it permits acharacter
suppress ion contac t w i re to sense the drum
character suppression level. The character sup¬
p ress ion con tac t i s w i red so t ha t i t shun ts
transmission from the outgoing signal line when it
is closed. The tine at the character suppression
l e v e l o f t h e fi r s t c h a r a c t e r o f e a c h a n s w e r - b a c k

4 . 1 5 T h e d r u m c o n t i n u e s t o r o t a t e u n t i l t h e

next indentat ion in the stop cam is
presented to the control lever. The latter then
m o v e s i n t o t h e i n d e n t a t i o n a n d r e t u r n s t h e

associated parts to their unoperated position. The
shoe lever then strikes the trip lever and disen¬
gages the distributor clutch. The mechanism is
thus returned to its unoperated condition.

4 . 1 7

C. Automatic Actuat ion (Figure 14)

T h e a n s w e r - b a c k m e c h a n i s m o f a

d is tant s ta t ion may be actuated by
completing aconnection through the local data
set or some other equipment. The trip magnet on
the distant station is energized. Being energized it
attracts the trip magnet armature which allows
the trip lever to move frontward. Atab on the
trip lever pivots the control lever out of the
indent of the stop cam allowing the clutch to
engage. As the clutch rotates the blocking cam
also rotates. Ablocking follower rides the block¬
ing cam and rotates clockwise. By means of atab
the blocking follower rotates the trip lever which
latches against the de-energized armature exten¬
sion. It remains in this position until the magnet
is again energized.

4 . 1 6
< ( »

s p a c i n g

4 . 1 8
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D. Local Actuation (Refer to Figure 14)cycle must always be broken off in order to
accomplish this. Thus the character suppression
contac t w i re i s se lec ted and keeps the l i ne
marking until the second character is sensed. The
tines are left in the character suppression level in
other rows, except for certain conditions, such as
to correct coding errors and to vary the message
length. This allows, in effect, one character delay
before the message coded into the answer-back
drum is transmitted. At the end of the operation,
the trip link again moves rearward and holds the
c o n t a c t w i r e u n s e l e c t e d w h i l e t h e m e c h a n i s m i s
unoperated.

When the HERE IS pushbutton is
depressed on the control panel, the trip

magnet energizes. Being energized it attracts the
trip magnet armature which allows the trip lever
to move frontward. Operation then is similar to
automatic operation as described in C.

The length of the answer-back sequence
be varied either by altering the

stop-cam level or the character-suppression level,
(a) Stop Cam; The answer-back mechanism

can be coded fo r e i t he r 1 - , 2 - , o r
3-cycle operation by removing the appropri¬
ate tine(s) from the stop-cam level. In
1-cycle operation, the stop cam in row “6
is removed. This coding yields amaximum
of 20 rows which are available for coding
different characters into the answer-back
drum. There are actually 21 rows on the
answer-back drum, but only 20 rows can be
used for coding since one row is suppressed.
The number of rows available for message
coding is summarized below for 1-, 2-, or
3-cycle operation:

Cycle
Operat ion

4 . 2 2

4 . 2 3
c a n

Answer-back Suppression on Trans¬
mission: Since the typing unit receives

every code combination that it transmits, the
sending of the answer-back call character would
actuate the local answer-back as well as the one at
the distant station. To prevent this, ablocking
mechanism prevents the function mechanism
from operating in the answer-back area during
t r a n s m i s s i o n .

4 . 1 9

» )

As the distributor clutch rotates, the
blocking cam pivots the blocking fol¬

lower lever which pulls ablocking link rearward.
The link pivots the blocking pawl rearward until
i t re leases ab lock ing la tch lever which, under
spring tension, moves up against the function
dr i ve ba i l . When the f unc t i on d r i ve ba i l and t he
blocking latchlever move up during the function
cycle, the blocking latchlever cams the blocking
pawl further rearward where an extension on the
pawl is over an extension on the answer-back
function lever. The function lever is thus pre¬
vented from moving up far enough to be latched
by its pawl and initiate the answer-back sequence.

4 . 2 0

A v a i l a b l e
R o w s

A c t u a l
R o w s

2 02 11
9(10)*1 0 ( 11 ) *2
673

*Altemately, one then the other.
When multiple-cycle operation is employed, the
answer-back sequence must be coded in each
segment of the answer-back drum so that the
same message will be transmitted each time the
answer-back mechanism is in i t ia ted.

During the latter part of the distributor
cyc le , the b lock ing cam a l lows the

blocking link to move frontward to its unoper¬
ated position. As the function drive bail moves
down during the middle portion of the function
cycle, it drives the blocking latchlever downward
to the point where the blocking pawl is permitted
to pivot frontward to its unoperated position.
Thus every time acharacter is initiated locally,
the distr ibutor clutch cycles and operates the
blocking mechanism which prevents the answer¬
back function lever from sensing the codebars and
initiating the answer-back sequence regardless of
what character is processed by the typing unit.
On the o the r hand , when remo te l y i n i t i a ted
characters are received, the distr ibutor clutch
does not cycle, the blocking mechanism is not
operated, and the function lever is permitted to
s e n s e t h e c o d e b a r s a n d i n i t i a t e t h e a n s w e r - b a c k

sequence upon rece ip t o f the predetermined
call-character signal.

4 . 2 1 (b) Character Suppression: Quite often,
due to message length, messages coded

into the answer-back drum do not require
the use of every available row for coding.
U n n e e d e d r o w s a r e e l i m i n a t e d f r o m t h e
message transmission by removing the un¬
needed character suppression tine(s). The
answer-back drum will continue through its
complete cycle, but the transmission of the
c o d e d c h a r a c t e r s f r o m t h e u n n e e d e d r o w s
will be shunted from the signal line.

NOTE: The character-suppression tine in the
last row of acycle should not be removed on 38
typing units used in systems where aresponse to
each answer-back actuation signal must always be
obtained. If the tine is removed, the answer-back
m e c h a n i s m w i l l n o t r e s p o n d t o c o n s e c u t i v e
answer-back actuation signals. This is due to the
operating characteristics of the typing unit which,
when the character-suppression tine in the last
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Figure 14 -Answer-Back Mechanism Automatic Actuation
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row of acycle is removed, leaves the answer-back
blocking pawl blocking at the end of the answer¬
back drum cycle of operation. The answer-back
blocking pawl wi l l remain blocking unt i l af ter
another character is received through the selector
mechanism. The subsequently received character
causes the func t ion mechan ism to rese t the
answer -back b lock ing pawl to i t s unb lock ing
position. After being reset and upon receipt of an
answer-back actuation signal, the answer-back
mechanism wil l be tr iggered. Hence, with the
character-suppression tine removed from the last
row of an answer-back cycle, typing unit answer¬
back mechanisms will only respond to every other

answer-back actuation signal unless an intervening
character is received through the selector mecha¬
n i s m .

M O T O R A N D D R I V E M E C H A N I S M S

Motor and Intermediate Gearing (Figure 15)

The motor used on the 38 typing unit
has arun winding and astart winding

connected in parallel. (See the appropriate sche¬
matic wiring diagram.) The start winding is in
series with an electrolytic capacitor and the

A .

4 . 2 4

d i s t r i b u t o r
gear pulleym o t o r b e l t

d i s t r i b u t o r
c l u t c hi n t e r m e d i a t e

gear pulley

m a i n s h a f tm o t o r

motor pinion

m a m s h a f t

f u n c t i o n
c o d e b a r c l u t c hc l u t c h

c o d e b a r r e s e t l e v e r

(drives reset bail)

print suppression

carriage drive bail
(drives power bail and

spacing mechanism)s e l e c t o r
c l u t c h

c a r n a g e
d r i v e l i n kf u n c t i o n

r o c k e r s h a f t

r o c k e r s h a f t
d r i v e a r m

le f t f ron t v iew

Figure 15 -Motor and Drive Mechanisms
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contacts of acurrent-sensitive start relay. The run
winding is connected to arun capacitor. When the
motor circuit is closed, the initial surge of current
energizes the relay coil, closing the relay contacts.
The magnetic flux produced by the operating and
start windings starts the motor turning. As the
rotor accelerates, the current, through the wind¬
ings, capacitor, and relay decreases. When it drops
to apredetermined level, the relay coil opens the
c o n t a c t s a n d r e m o v e s t h e s t a r t c o i l f r o m t h e

circuit. Using the operating coil alone, the motor
continues to accelerate until it reaches synchro¬
nous speed.

In friction feed typing units, the main shaft drives
three clutches: the selector clutch, the function
clutch, and the codebar clutch. In sprocket feed
typing units the main shaft drives an additional
c l u t c h — t h e f o r m f e e d c l u t c h .

C . C l u t c h e s

The clutches used on the 38 typing unit
a r e a l l m e t a l i n t e r n a l e x p a n s i o n

clutches. Aclutch is illustrated in Figure 17. This
type of clutch functions like brakes. When the
clutch is tr ipped (engaged) two shoes expand
a g a i n s t a n o t c h e d d r u m . T h e f o r c e o f t h e
expanded shoes against the clutch drum is enough
to engage the drum. As the drum rotates, the
whole clutch and any mechanism attached to it
w i l l r o t a t e .

4 . 2 7

4 . 2 5 The ro tary mot ion produced by the
motor is t ransferred through amotor

pinion, an intermediate gear pulley, and amotor
belt to adistributor gear pulley. The latter drives
amain shaft gear and also adistributor clutch,
which prov ides mot ion for the keyboard and
d i s t r i b u t o r m e c h a n i s m .

4 . 2 8 T h e c l u t c h d r u m i s a t t a c h e d t o a n d
rotates wi th ashaf t . In the s top (or

disengaged) position, atrip lever and alatchlever
hold the shoe lever, two shoes, acam disc, and a
cam sleeve stationary. When the trip lever moves
away from the shoe lever, the shoe lever, under
spring tension, moves away from the stop-lug on
the cam disc. By means of two lugs, the shoe lever
expands the shoes until they contact the notched
s u r f a c e o f t h e d r u m . T h e d r u m c a u s e s t h e s h o e s

to rotate. By means of alug on the cam disc the

B . M a i n S h a f t

The main shaft illustrated in Figure 16
r e c e i v e s m o t i o n f r o m t h e m o t o r , a n d

by means of clutches, distributes it to drive all the
mechanisms in the typing unit except the distrib¬
u t o r m e c h a n i s m . T h e d i s t r i b u t o r m e c h a n i s m i s

driven by the motor directly as explained in 4.25.

4 . 2 6

/ f o r m
f e e d

c l u t c h

m a i n s h a f t

g e a r (sprocket
f e e d u n i t s

on ly )c o d e b a r
c l u t c h

f u n c t i o n
c l u t c h

<5

c a r n a g e
d r i v e l i n k

s e l e c t o r
c l u t c h

l e f t f r o n t v i e w

Figure 16 -Main Shaft
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s h o e
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s h o e

s h o e
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d i r e c t i o n
o f r o t a t i o n lug on

c a m d i s c
s i d e v i e w lug on

s h o e l e v e r

Figure 17 -Internal Expansion Clutch

shoes rotate the disc and the sleeve attached to it.
The clutch is now engaged, and the cam sleeve
rotates in unison with the shaft .

When acode combination is received,
the start pulse (spacing) de-energizes

the coil, and the armature drops away from the
magnet. No longer blocked, the spring biased start
lever overtravels the armature, causing two things
to happen:

4 . 3 2

4 . 2 9 When the trip lever moves to its stop
position, it is struck by the shoe lever.

T h e c a m d i s c c o n t i n u e s t o r o t a t e u n t i l t h e
latchlever seats in its notch, and the shoe lever
and stop-lug are pressed together by the trip lever
and latchlever. Aspring holds the shoes together,
away from the drum. The clutch is now disen¬
gaged.

(a) The start cam follower associated with
t h e s t a r t l e v e r f a l l s i n t o t h e i n d e n t o f

t h e s t a r t c a m .

(b) As the start cam follower falls into the
indent, the trip lever associated with it

moves away f rom the c lutch shoe lever,
allowing the selector clutch to engage.

Once engaged, the selector clutch
makes one complete revolut ion. The

s t a r t c a m f o l l o w e r r e m a i n s i n t h e i n d e n t o f t h e
start cam just enough to trip the clutch. It then
c o m e s o u t o f t h e i n d e n t a n d r i d e s t h e c a m . T h i s

keeps the start lever away from the armature
wh ich w i l l now be a t t rac ted i f t he i ncoming
pulses are marking and unattracted if the pulses
are spacing.

S E L E C T O R M E C H A N I S M

4 . 3 0 4 . 3 3T h e s e l e c t o r m e c h a n i s m i l l u s t r a t e d i n
Figures 18 and 20 receives the code

combinations from the selector magnet driver and
converts them to mechanical arrangements that
con t ro l the codebar mechan ism.

4 . 3 1 Amagnet coil is wired by two leads to
the output of the selector magnet

driver. In the stop condition the output of the
selector magnet driver is marking. This keeps the
coil energized and the armature attracted to the
magnet core. In this attracted position the arma¬
ture blocks the start lever.

4 . 3 4 As the se lec to r c l u t ch ro ta tes , t he
spacing locklever, the push lever reset

bail, the codebar clutch trip follower arm, and
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trip lever

s h o e l e v e r

o a r m a t u r e

i n d e n t

s t a r t l e v e r

lef t rear view

s t a r t c a m

s e l e c t o r
c l u t c h s t a r t c a m

f o l l o w e r

Figure 18 -Selector Trip Mechanism

in this position during the sampling interval. The
selector lever is prevented from moving up into
the indent of its cam by the armature, and the
push lever remains in its unselected (spacing)
position in front of the selector lever (Figure 20).

If the intelligence pulse is marking the
armature is attracted, moving out of

the way of the selector lever, blocking the spacing
locklever. The selector lever moves up into the
indent of i ts cam, locking the armature in its
marking position during the sampling interval.
This permits the spring biased push lever to move
r e a r w a r d u n d e r t h e s e l e c t o r l e v e r .

eight selector levers ride individual cams under
spring tension.

4 . 3 5 Early in the codebar cycle, the high
part of the push lever reset cam pivots

the push lever reset bsiil. In its motion, the bail
resets all the spring biased push levers selected in
the previous cycle. Once reset, the push levers can
be positioned either marking or spacing as the
intelligence pulses are received.

4 . 3 8

4 . 3 6 T h e s e l e c t o r c a m s l e e v e i l l u s t r a t e d i n

Figure 19 has twelve cam surfaces. The
cam surfaces are positioned in astaggered fashion
so that asampling sequence can take place. As
men t i oned i n 4 .32 and 4 .33 , t he s ta r t cam
performs its function, and soon after the push
lever reset cam is operated. Following these, the
spacing locklever cam and the eight intelligence
cams operate in sequence.

A s t h e c o d e c o m b i n a t i o n i s r e c e i v e d ,
each intelligence pulse is sampled in

turn, and the corresponding selector levers and
push levers are positioned accordingly. The con¬
tours of the selector cams are such that near the
end of the cycle they drive the selector levers and
selected push levers down to their marking-
position. In this position, the blocking levers with-
their slotted portions are up. The blocking levers
associated with the unselected push levers remain
in the spacing position in which their slotted
portion is down (Figure 20).

Near the end of the cycle, the t r ip
follower arm is moved rearward by its

cam and trips the codebar clutch.

4 . 3 9

N O T E :

gence cams is as follows: no. 1, 2, 3, 4, 5, 6, 7,
and 8. However, the physical arrangement of the
cams is: 1, 2, 3, 4, 5, 7, 6, and 8as viewed from
left to right.

The sampling sequence for the intelli-

4 . 3 7 If the intelligence pulse is spacing it
de-energizes the magnet coil and the

armature is in the unat t rac ted pos i t ion . The
spacing locklever moves up, holding the armature

4 . 4 0
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s t a r t c a m

n o . 1 c a m

n o . 2 c a m

no. ^cam

n o . 4 c a m

spacing locklever cam

n o . 5 c a m

n o . 7 c a m

n o . 6 c a m

n o . 8 c a m

push lever reset cam r e a r v i e w

codebar clutch trip cam

Figure 19 -Selector Cam Sleeve

4 . 4 1 When the stop pulse (marking) is
received at the end of the code combi¬

nation, the armature moves to its marking posi¬
tion above the start lever, where it prevents the
start cam follower from falling into die indent of
its cam. In this position the follower holds the
trip lever down so that, when the selector clutch
completes its cycle, its shoe lever strikes the trip
lever, and the clutch is disengaged.

disengages the selector clutch, and the selector
returns to its stop position.

R A N G E F I N D E R

4 . 4 3 For opt imum operat ion of the typing
imit, the selector must sample the code

elements at the most favorable time. The range
finder illustrated in Figure 21 provides ameans of
determining this time by establishing arange of
operating margins.

4 . 4 2 As an example, assume that the letter D
(--3—7-) code combination is received

by the typing unit. The start pulse (spacing) trips
the selector clutch, which begins its cycle. The
stripper bail strips all previously selected push
levers from the selector levers. The intelligence
pulses are sampled in order, and the no. 3and no.
7push levers are selected. Near the end of the
cycle the selector clutch cams the no. 3and no. 7
push levers down, and they pivot the no. 3and
no. 7blocking levers up to their marking position.
The trip cam causes the trip follower arm to trip
the codebar clutch. The stop pulse (marking)

4 . 4 4 When the range finder knob is loos¬
ened, apointer may be moved along a

range scale by ahandle. This changes the angular ^
position of the trip levers and latchlevers with
respect to the main shaft, and thus changes the
position where the selector clutch begins and ends
its cycle. The effect of this operation is to change
the time in the cycle when the selector samples
each code pulse.
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spacing position near

end of cycle
marking position near

end of cycle
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Figure 20 -Selector Mechanism

4 . 4 5 Rotating the pointer counterclockwise
from 60, the center of the scale, causes

the selector to sample the trailing portion of the
pulse. Rotating the pointer clockwise causes the
selector to sample the leading edge. To establish
the margins of the operating range, the pointer is
moved first in one direction, then in the other,
until errors in printing occur. The pointer is then
set at the center of the range and the knob
tightened.

s c a l e

k n o b
C O D E B A R M E C H A N I S M \

S '

Acharacter to be printed is determined
basically by the code combination set

up on eight codebars (Figure 22). In order to
position the codebars, the selection must first be
se t up in the se lec to r b lock ing leve rs . The
c o d e b a r s m u s t t h e n b e a l l o w e d t o s e n s e t h e

blocking levers.

4 . 4 6

h a n d l e

po in te r

r e a r l e f t v i e w4 . 4 7 A t the po in t when the se lec t ion i s
completed, the selector codebar clutch

trip lever, in fol lowing its cam surface in the
selector, rises and trips the codebar clutch. The F^ure 21 -Range Finder
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no. 3stop slide
common stop slide

no. 2stop slide no. 5stop slide

no. 7stop slide
s h i f t s l i d e
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l e f t f r o n t v i e w

color shift codebar (R)
n o . 8 c o d e b a r

n o . 6 c o d e b a r

n o . 7 c o d e b a r

n o . 5 c o d e b a r

n o . 4 c o d e b a r

n o . 3 c o d e b a r

print suppression codebar

a u t o m a t i c c o d e b a r

n o . 2 c o d e b a r

n o . 1 c o d e b a r

Figure 22 -Codebar Arrangement

(spacing condition), it will engage the first pro¬
jection on the codebar, and will not permit the
codebar to rise (F^ure 23).

c o d e b a r c l u t c h c o n t r o l s t h e m o t i o n o f t h e c o d e ¬

bar reset bail. During the first portion of move¬
ment of the codebar reset clutch, the codebar
reset bail rises. The codebars, under control of
their individual springs, attempt to rise (Figure
23). Acode se lec t ion is there fore t rans¬

ferred from the selector mechanism to
the codebar mechanism in such amanner that a
codebar associated with amarking pulse moves

4 . 4 9

4 . 4 8 Each codebar has two projections on
the le f t end which may engage the

selector blocking lever. If ablocking lever is up
(marking condit ion), i t wil l engage the second
project ion on the codebar, and wi l l a l low the
codebar to rise further. If ablocking lever is down

up, and acodebar associated with aspacing
interval stays down. At the proper point during
the rotation of acodebar reset clutch, asecond
cam surface trips the function clutch.
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Figure 23 -Codebar Mechanism

function levers which pivot on the same shaft as
the function drive bail, and are connected to the
bail by springs. As the bail moves up, the springs
pull the function levers up so they sense the
c o d e b a r s . I f a l e v e r e n c o u n t e r s o n e o r m o r e
projections, it is retained in its down position
against the tension of its spring. If the slots line
up such that an opening is provided for afunction
lever, the lever moves a l l the way up to i ts
selected position.

4 . 5 3

F U N C T I O N M E C H A N I S M

T h e f u n c t i o n m e c h a n i s m i l l u s t r a t e d i n

Figure 24 enables the typing unit to
perform functions at the receipt of the proper
code combinat ions. Funct ions are operat ions
supplementary to pr int ing amessage, such as
carriage return and line feed.

Early in the codebar cycle, acam pivots
the function tr ip fol lower arm, which

moves the function trip lever out of engagement
with its shoe lever. The function clutch engages
and makes one complete revolution. The function
drive cam, through afollower arm and drive arm,
c a u s e s t h e fi m c t i o n r o c k e r s h a f t t o r o c k . T h e

function rocker shaft, through two drive linkages,
moves afunction drive bail up during the first
part of the cycle and down during the middle
portion (Figure 24).

4 . 5 0

4 . 5 1

In most cases, when afunction lever
moves up to acertain level, it is latched

by an associated function pawl. Then, when the
function drive bail pulls the lever and latched
pawl down dur ing the midd le por t ion o f the
cycle, the pawl provides the motion to effect the
f u n c t i o n .

4 . 5 4 Near the beg inn ing o f the func t ion
cycle, acam pivots adrive arm which

moves the function stripper bml frontward. Near
the end of the cycle the cam permits the drive
arm, under spring tension, to move the stripper

4 . 5 2 T h e u n d e r s i d e o f t h e c o d e b a r s a r e
c o d e d b y a s e r i e s o f n o t c h e s a n d

projections. Under the codebars are anumber of
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d r i v e a r m
trip lever

function pawl
(selected)f u n c t i o n
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Figure 24 -Fimction Mechanism

counterclockwise to align the proper row with the
printing area. The vertical positioning mechanism
raises the type wheel to the place for the proper
character to print in the printing area. During the
last part of the function cycle, the type wheel is
returned to its stop position.

B . M o t i v e F o r c e

As the func t i on c lu t ch ro ta tes , t he
associated eccentric cam starts an oscil¬

lating motion through the carriage drive link to
the carriage drive bail (Figure 15). The bail pivots
rearward during the first part of the cycle, and
frontward to its stop position during the latter
part. In doing this, it causes the power bail on the
carriage to pivot first clockwise (as viewed from
the left), then counterclockwise. The power bail
has two rollers that move along the drive bail and
permit it to receive the motion regardless of the
carriage position along the printing line (Figure
25).

C . Ro ta ry Pos i t i on ing

R e f e r r i n g t o F i g u r e 2 6 , t h e r o t a r y
positioning bail is held against the

power bail by aspring. Connected to the rotary

bail rearward and strip any latched function pawls
f r o m t h e i r s e l e c t e d f u n c t i o n l e v e r s .

4 . 5 5 The operation of the individual func¬
tion levers and pawls is covered under

t h e i n d i v i d u a l f u n c t i o n s .

P R I N T I N G M E C H A N I S M
4 . 5 8

A . Ty p e W h e e l

The characters on the type wheel are
arranged in sixteen positions around,

and six positions vertically (Figure 9). The print¬
ing area shown in Figure 9is the area where the
selected character must be if it is to be printed
when the print hammer strikes the type wheel. As
shown in Figure 9, the borderline between the
fields is under the printing area when the typing
unit is in the stop condition.

During the first part of each function
cycle, vertical and rotary positioning

mechanisms impart separate but simultaneous
motions to the type wheel to select the proper
character. The rotary positioning mechanism
rotates the type wheel either clockwise or

4 . 5 6

4 . 5 7

4 . 5 9
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r i b b o n m e c h a n i s m

r o l l e r

r o ta ry
positioning bail

power ba i l

print reset arm

print trip lever
print suppression

l a t c h l e v e r
right front view

Figure 25 -Print Carriage Mechanism

positioning bail (at the top) is the rotary drive
arm which pulls back on one of two racks. These
racks are meshed with the pinion on the top hub
of the type wheel shaft and tube.

As the power bail rotates, the rotary
pos i t i on ing ba i l ro ta tes . The ro ta ry

drive arm is engaged with one of the racks and
causes it to move, turning the pinion with which
it is meshed (Figure 26). The pinion, being an
integral part of the tube, turns the tube. The tube
turns the cross pin fastened to the type wheel
shaft and type wheel.

T h i s m o t i o n c o n t i n u e s u n t i l t h e e n d o f
one of the racks strikes astop sl ide

(Figure 27). At this time, the type wheel is
correctly positioned in the rotational direction.

D. Degree of Rotation

How far the type wheel rotates in
either direction is determined by the

no. 1, no. 2, and no. 3codebars. The no. 1
codebar controls the position of the shift slide,
while the no. 2and no. 3codebars control the
positions of the no. 2, no. 3, and common stop
slides. These stop slides ride the codebars, and are
up when the codebars are marking and down
when the codebars are spacingl(Figure 27).

4 . 6 2

4 . 6 0

The function of the stop slides is to
stop either rack in its rearward travel.

When arack is stopped, the rotary dr ive bai l
stops, and the continuing motion of the power
bail is dissipated by the spring.

4 . 6 3
4 . 6 1
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Figure 26 -Rotary Positioning Mechanism

The position of each stop slide deter¬
m i n e s h o w m u c h t h e r a c k w i l l t r a v e l

before it is stopped. When astop slide is down, it
blocks the rack; when it is up, the rack will pass
through aslot in the slide and continue to travel
until blocked by another slide. The shift slide has
no slot. It will block the rack whether it is up or
down (Figure 27).

4 . 6 4 slots of the slide guideplate. The corresponding
positions of the shift slide, the no. 2, no. 3, and
common stop slide, will effect 7, 5, 3, and 1rows
of type wheel rotation respectively.

When the no. 1pulse is marking, the
no. 1codebar and the shift slide are up.

In this position, the shift slide is up, blocked by
the rear stop surface of the rotary stop plate
(Figure 28). The two slide guideplates, imder
spring tension, move to the rear. This positions all
four stop slides to the rear effecting one addi¬
tional row of type wheel rotation. Thus, the shift
slide, the no. 2, no. 3, and common stop slides
wi l l e ffect 8, 6, 4, and 2rows of type wheel
rotation respectively.

E . Ver t i ca l Pos i t ion ing

The ver t ica l pos i t ion ing mechanism,
illustrated in Figure 29, positions the

type wheel so that the proper character in the
selected row is in the printing area at the time of
pr in t ing.

4 . 6 7

4 . 6 5 Depending on the position of the shift
slide, the rack will travel to position

either the odd or even rows of the type wheel.
When the shift slide is up, the even rows are
selected; when i t is down, the odd rows are
s e l e c t e d .

4 . 6 6 As mentioned in 4.62, the shift slide is
controlled by the no. 1codebar. When

the no. 1pulse is spacing, the no. 1codebar and
the shift slide are down. In this position, the shift
slide is blocked by the front stop surface of the
rotary stop plate (Figure 28). The no. 2, no. 3,
and common stop slides remain locked in the

4 . 6 8
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common stop
no. 3stop

n o . 2 s t o p

type wheel

le f t f r on t v i ewc o d e b a r

n o . 3 c o d e b a r

(marking)n o . 2 c o d e b a r

(spacing)

Figure 27 -Rotary Positioning Stop Slides

raised is determined by six stop arms that respond
to the no. 5, no. 6, and no. 7pulses. When the
drive bail encounters an arm, it is stopped and its
spring extends as the power bail continues to
pivot. The type wheel shaft moves up and down
the tube, and permits rotary motion to be
transferred to the type wheel regardless of its
vertical position.

Vertical positioning is determined by
the no. 5, no. 6, and no. 7codebars,

along with their associated stop arms. The mark¬
ing codebars that effect printing in the first
through sixth rows of the type wheel are as
f o l l o w s :

4 . 6 9

T Y P E W H E E L
R O W

C O D E B A R

( M A R K I N G ) When acode combination is received in
which the no. 5, no. 6, and no. 7pulses

are spacing, the corresponding codebars and their
respective slides remain down (spacing), and no
motion is transferred to the stop arms. As the rear
extension of the vertical drive bail rises, it strikes
the C-i stop arm, which is the longest (Figure 29).
This permits the type wheel to be raised to the
point where the first character in the selected row
is in the printing area at the time of printing.

When the no. 5and the no. 6pulses are
marking and the no. 7pulse is spacing,

the no. 5and no. 6codebars move their vertical
slides up. The slides pivot the C^, C2, and 6stop

4 . 7 1

1 5, 6, and 7Spacing
5 a n d 62

3 7
4 5 a n d 7

6 a n d 7

5, 6, and 7
5
6

Avertical bail is held against the power
bail by aspring. When the bails rock

clockwise (as viewed from the left) during the
first part of the function cycle, the vertical drive
bail, through adrive arm, lifts the type wheel
shaft and type wheel. How far the type wheel is

4 . 7 0

4 . 7 2
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slide guide-

r e s e t a r m

rear lef t v iew
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r a c k
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0

r o t a r y
stop plate

common stop slide

^no. 3stop slide

^no. 2stop slide
s h i f t s l i d e

rear lef t v iew

Figure 28 -Rotary Positioning Mechanism
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type wheeltype wheel ■kTT;-^s h a f t

p i n i o n
n o . 5

v e r t i c a l
s l i d e

n o . 7
v e r t i c a l

s l i d e
d r i v e

a r m type wheelc o m m o n
t u b en o . 6 s top arm

v e r t i c a l
s l i d e

p o w e r
b a i l

o
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' ' vertical
d r i v e b a i lstop arm

c o m m o n

s top arm
n o . 5

s top arm
c o d e b a r n o .

stop armn o . 7
c o d e b a r

no. C2
stop arm

n o . 7

s top arm
l e f t f r o n t v i e wn o . 6

c o d e b a r

Figure 29 -Vertical Positioning Mechanism

arms rearward, out of the way of the drive bail.
The bail strikes the no. 7stop arm (the second
longest), and the second character in the selected
row is placed in the printing area

When the no. 7pulse is marking and
the no. 6and no. 5are spacing, the no.

7slide pivots the and no. 7stop arms out of
the way. The bail strikes the no. C2 stop arm (the
third longest), and the third character row is
placed in the printing area.

When the no. 5, no. 6, and no. 7pulses
are marking, the Cj, 7, C2, 6, and 5

stop arms are pivoted out of tiie way. The bail
moves up and st r ikes the common stop arm
(shortest), and the sixth character row is placed in
the printing area.

F. Pr in t ing Mechanism

After the type wheel has been posi¬
t i o n e d , t h e p r i n t i n g m e c h a n i s m

illustrated in Figure 30 supplies the motion
required to print the selected character. The
motion is transferred through the proper levers,
bails, springs, etc, to the rubber print hammer
which strikes the type wheel forcing it against the
ribbon and paper.

4 . 7 6

4 . 7 3

4 . 7 7

4 . 7 4 When both the no. 5and no. 7pulses
are marking and the no. 6is spacing,

and no. 7, are pivoted
moves up imtil it strikes

three stop arms, C2,
out of the way. The beiil
the no. 6stop arm (the fourth longest), and the
fourth character row is placed in the printing The print hammer is secured to the

print hammer bail, and is located in
front of the type wheel. The bail is latched by a
lever extending down the right side of the
carriage. When released, the print hammer flies
forward under the action of the torsion spring,
and hits the type wheel. Because the print
hammer is made of asoft rubber, the type wheel
is not damaged.

4 . 7 8
a r e a .

When the no. 6and no. 7pulses are
marking and the no. 5is spacing, the

Cf, 7, C2, and 6stop arms are pivoted out of the
way. The bail moves up until it strikes the no. 5
stop arm (the second shortest), and the fifth
character row is placed in the printing area.

4 . 7 5
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type wheel

print hammer
ribbon guide

print hammer
b a i l
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D r e s e t a r m
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r e s e t l i n k
torsion spring

r o l l e r
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©
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p o w e r
b a i l ' print bail

right front view

Figure 30 -Printing Mechanism

As the codebars rise early in the code¬
bar cycle, the print suppression codebar

is held down by the print suppression latch. Early
in the fimction cycle, after the function levers
have been selected, the latch is pivoted away from
the codebar by the print suppression cam on the
f u n c t i o n c l u t c h .

When the type wheel is struck, the type
wheel and type wheel shaft rock for¬

ward and backward printing the selected charac¬
ter by impacting the ribbon and paper against the
platen. Vertical and rotary positioning is not
altered during printing.

During the last half of the cycle, the
power bail returns the printing parts to

their stop positions, and the print reset arm,
attached to the print bail, returns the print
hammer bail to its stop position. It is then latched
by the print trip lever. Provisions are included to
suppress printing during functions.

G. Printing Suppressed

4 . 7 9 4 . 8 2

4 . 8 0
I f a f u n c t i o n l e v e r h a s n o t b e e n
selected, the print suppression codebar

moves up and to the left, to its selected position.
The print suppression slide follows the motion of
this codebar and pivots the print suppression
latchlever out of the way of the shoulder on the
print hammer bail. Therefore, when the print trip ^
lever releases the bail, its hammer is permitted to
strike the type wheel and printing occurs.

I f a f u n c t i o n l e v e r m o v e s u p t o i t s
selected position, it engages one of a

series of notches in the print suppression codebar.

4 . 8 3

4 . 8 1 The print suppression mechanism, illus¬
trated in Figure 31, prevents printing

w h e n e v e r a f u n c t i o n c o d e c o m b i n a t i o n i s
r e c e i v e d .

4 . 8 4
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print hammer
b a i lprint suppression
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print suppression
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print suppression
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print suppression
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print suppression
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r e a r t i e
b r a c k e t print suppression

l a t c h 2nd latching
s u r f a c el e f t f r o n t v i e w

Figure 31 -Print Suppression Mechanism

ribbon from one spool to the other, and reverses
the direction of feed when the spool is nearly
depleted.

When the latch releases the codebar, the selected
function lever prevents it from moving all the way
to i ts se lec ted pos i t ion . Therefore , the pr in t
suppression latchlever is not pivoted and catches
the shoulder when the hammer bail is released by
the trip lever. The hammer does not reach the
type wheel, and printing is suppressed.

A s t h e s e l e c t e d f u n c t i o n l e v e r m o v e s
down and withdraws from the notch in

the print suppression codebar, the latch, which
has been returned to its stop position, engages a
second latching surface on the codebar. This
prevents the codebar from rising when the func¬
tion lever is withdrawn, causing printing to occur
before the print hammer is completely reset in its
stop position. The print suppression codebar is
completely reset with the rest of the codebars at
the end of the codebar cycle, and at that time,
the latch engages the first latching surface.

H . R i b b o n M e c h a n i s m

The ribbon mechemism (Figure 32)
supplies the ink for printing. As the

typing unit operates, the mechanism feeds the

As the power bail rocks during the first
part of the function cycle, it pivots the

ribbon power lever which moves the ribbon drive
lever rearward. The feed pawl rides on the drive
l e v e r a n d a c t s o n a r a t c h e t t o r o t a t e a r i b b o n
spool. Acheck pawl drops into the succeeding
tooth and detents the ratchet until it is again
rotated during the next operation.

T h e m e c h a n i s m c o n t i n u e s t o r o t a t e o n e

spool vmtil the other is nearly depleted.
An eyelet in the ribbon then engages the ribbon
reversing arm. As the eyelet is pulled against the
arm, the latter moves to apoint where adetent
spring shifts it to its alternate position, where one
of its reversing extensions falls ahead of an
extension on the feed pawl. As the pawl moves
frontward during the last half of the cycle, it
strikes the arm extension and is pivoted to its
alternate position against the other ratchet. In
doing so, it strikes an extension on the check
pawl and pivots it to its alternate position against

4 . 8 7

4 . 8 5

4 . 8 8

4 . 8 6
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the other ratchet. The depleted spool is now
rotated to take up the ribbon until the other
spool is nearly depleted, when reversal again takes
place.

4 . 8 9

cycle, the pivot arms retract the guide and ribbon
to their stop position so that the printed charac¬
t e r s a r e v i s i b l e .

The ribbon guide, which is spring
biased upward is mounted so that it

wiU slide up and down on posts. As the print
pivot shaft turns during the first half of the cycle,
the two pivot arms permit the guide to rise so
that it is between the selected character and the
paper midway in the cycle. At this time the print
hammer drives the type wheel and the ribbon
against the paper. During the last half of the

Two-Color Printing

The capabi l i ty o f two-co lor pr in t ing,
red or black, is amechanical fvmction

controlled by the “R” codebar shown in Figure
2 3 . T h e

functions for red and black printing; “ESCAPE
3” effects red printing, and “ESCAPE

effects black printing.

I .

4 . 9 0

9 9R codeba r i s con t ro l l ed by two
> 9

99 (« 4 »

ribbon guide

— r i b b o n

. o
spool o

spoolO

I

C 0 >

r e v e r s i n g a r m

I

feed pawl
A r a t c h e t

A
O e :

check pawl
XXJC

r i b b o n

p o w e r
l e v e r

r i b b o n d r i v e l e v e r

power bail
l e f t f r o n t v i e w

Figure 32 -Ribbon Mechanism
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W h e n t h e f u n c t i o n “ E S C A P E ” “ 3 ” i s
received ( local or remote) , the “R

codebar moves up and engages the lower exten¬
sion of the latch bellcrank (Figure 30). The latch
bellcrank pivots, allowing the drive arm to move
the ribbon guide up. Printing will then occur in
the lower half of the ribbon, or red.

S P A C I N G M E C H A N I S M4 . 9 1

The spacing mechanism (Figure 33)
p o s i t i o n s t h e c a r r i a g e s o t h a t t h e

printed characters are horizontally in line on the
paper. Each time acharacter is printed, the
carriage is positioned one character to the right.
Spacing is suppressed on all functions except

space” when spacing occurs and printing is
suppressed. At the end of the printed line, spacing
is suppressed and the typing unit overprints.
When the “carriage return” function is received,
the carriage is returned to the left margin.

NOTE:Wi th the au tomat ic car r iage re tu rn - l ine
feed feature, spacing is not suppressed at the end

4 . 9 3

>9 (( 4 ” i sW h e n t h e f u n c t i o n “ E S C A P E
received ( local or remote), the

codebar remains down, and the latch bellcrank
does not move. The la tch be l lc rank remains
latched by the drive arm extension, preventing
the ribbon guide from moving up. Printing then
occurs in the upper half of the ribbon, or black.

4 . 9 2
6 C R

pul ley

c a r n a g e

spacing belt
l e f t f r o n t v i e w

carriage drive bailspacing drum r o l l e r
end-of-line clamp

end-o f - l ine lever

c h e c k
pawlr a t c h e t f e e d

pawl

Figure 33 -Spacing Mechanism
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of the way of the toggle linkage. The spacing
linkage buckles completely and spacing takes
place as described, while printing is suppressed.
S P A C E S U P P R E S S I O N

of aline. Also, the typing unit does not overprint
at the end of aline. The carriage is returned
automatically to the left margin when it reaches a
predetermined point.

As the carriage drive bail moves rear¬
ward during the first part of the func¬

tion cycle, asmall roller mounted near the left
end permits atoggle linkage consisting of a
spacing feed pawl and toggle link to buckle
rearward under spring tension. The feed pawl
moves to the right and engages the next tooth on
the ratchet. The ratchet is part of the spacing
drum. When the roller moves towards the front
during the other part of the cycle, it unbuckles
the toggle linkage, and the pawl is moved to the
left and rotates the drum one tooth. This motion
is imparted by apulley at the top of the drum to
aspacing belt which is looped around apulley on
the right side of the typing unit. The spacing belt
in turn moves the carriage to the right one space
against the tension of alarge carriage return
spring. The carriage is held in this position by a
check pawl, which engages the spacing drum
r a t c h e t .

4 . 9 4
O n e v e r y f u n c t i o n e x c e p t
spacing as well as printing must be

suppressed (Figure 34). When acharacter to be
printed is received, the print suppression codebar
moves up and to the left. In doing so it pivots a
space suppression latch so that it is moved to the
right, out of the way of the toggle linkage. This
permits the linkage to buckle and effect spacing.

On the other hand, when afunction is
received, the print suppression codebar

remains down and to the right, and does not pivot
the space suppression latch. In this position, the
space suppression latch engages the toggle linkage
and prevents it from buckling all the way, and the
feed pawl does not move far enough to engage the
next tooth. Thus, the spacing drum is not rotated,
and the carriage is not spaced.

When the carriage reaches the right
margin at the end of aline, aclamp on

the spacing belt pivots an end-of-line lever
counterclockwise. In this position, alatching
surface on the spacing toggle link engages the
end-of-line lever and prevents the linkage from
buckling and effecting spacing. Thus, spacing is

4 . 9 6 s p a c e .

4 . 9 7

4 . 9 8

When the “space” code combination is
received, the codebars permit the space

function lever to move up to its selected position
early in the function cycle. This motion is
transferred, through aspace linkage, to aspace
lever which moves the print suppression latch out

4 . 9 5

space function lever

space linkage

print suppression
c o d e b a r

s p a c e s u p p r e s s i o n
l a t c h

" C l

e

s p a c m g
feed pawl

space leverl e f t f r o n t v i e w

Figure 34 -Space Function and Space Suppression Mechanism
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suppressed, and the typing unit overprints at the
right margin until the “carriage return” code
c o m b i n a t i o n i s r e c e i v e d .

C A R R I A G E R E T U R N

When the “carr iage return” code
combination is received, the carriage

return function lever moves up to its selected
position, and engages the carriage return function
pawl (Figure 35). As the function bail moves the
lever and pawl down during the middle portion of
the cycle, an extension on the pawl drives the
carriage return actuating lever down also. This

carriage
r e t u r n

4 . 9 9

NOTE: With the automatic carriage return-line
feed feature, spacing is not suppressed at the end
of aline. Also, the typing unit does not overprint
at the end of aline. The carriage is returned
automatically to the left margin when it reaches a
predetermined point.

p i s t o n

carriage return
function pawl

carriage return
actuating leverdashpot

cyl inder

HI

spacing check pawl

c a r r i a g e
' r e t u r n

a r m

carriage return
f u n c t i o n l e v e r

r a t c h e t o n

spacing drum
carriage return

u n l a t c h l e v e r

carriage return
l e v e r l a t c h

carriage return
l a t c hl e f t f r o n t v i e w

Figure 35 -Carriage Return Mechanism
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pressure roller and the guideplate against the
paper. The pressure is released by alever on the
right end of the shaft. The paper is held around
the front of the platen by awire guide and is led
up out of the typing unit by adeflector guide. It
can be manually fed by aknob on the left end of
the platen.

motion is transferred by means of linkages to the
carriage return lever. In moving frontward, the
car r iage re turn lever is la tched by both the
carriage return latchlever and carriage return
l a t c h .

I n m o v i n g f r o n t w a r d , t h e c a r r i a g e
return lever also disengages the spacing

pawl and check pawl f rom the spacing drum
ratchet. The carriage return spring then pulls the
carriage back to the left margin. As the carriage
nears the left margin, alobe plate on the carriage
s t r i k e s t h e u n l a t c h l e v e r . T h i s u n l a t c h e s t h e

carriage return lever and the carriage return latch.
H o w e v e r, t h e c a r r i a g e r e t u r n l e v e r r e m a i n s
engaged by the latchlever and cannot move to the
rear to allow the pawls to engage. When acode
combination is received in which spacing is not
suppressed, the carriage return lever allows the
feed and check pawls to again engage the ratchet.
This is accomplished by the feed pawl moving to
the right and back to unlatch the carriage return
arm and latchlever from the carriage return lever.
The latter, under spring tension, moves toward
the rear of the unit allowing the pawls to engage
t h e r a t c h e t . L a t e i n t h e f u n c t i o n c y c l e t h e
carriage return function pawl is stripped from its
function lever by the stripper bail.

As the carr iage approaches the lef t
margin at relatively high speed, apiston

on the carr iage enters adashpot cyl inder and
compresses the air ahead of it. The air forms a
cushion which slows the carriage and then, as it
escapes through asmall, variable hole at the left
end of the cylinder, permits the carriage to be
stopped at the le f t marg in wi thout excess ive
s h o c k .

4 . 1 0 0

4 . 1 0 5 W h e n t h e “ l i n e f e e d ” c o d e c o m b i n a t i o n

is received, the codebars permit the line
feed function lever to move up to its selected
position early in the function cycle. The function
lever, in turn, moves up aline feed blocking lever
to engage the latching surface of aline feed drive
l i n k . A s t h e l e f t d r i v e a r m o n t h e f u n c t i o n r o c k e r

shaft moves down, aline feed arm engages the
blocking lever and moves it down. This motion is
transferred, through aline feed linkage, to apawl
which engages aratchet on the left end of the
platen. The pawl rotates the platen which feeds
the paper up one or two lines depending on how
the mechanism is adjusted.

The feed pawl is guided into the teeth
of the platen ratchet by two posts. A

check pawl riding on the ratchet at the left side of
the platen holds the platen firmly until the platen
is again rotated. At the end of the cycle, the
function stripper bail contacts astripper plate and
strips the drive link from the blocking lever.

4 . 1 0 6

4 . 1 0 1

B . Sprocke t Feed

The platen drive mechanism (Figure
37) rotates the platen for vertical posi¬

tioning so that the printed characters are properly
located in lines on the forms. The platen drive
mechanism is activated through the form-out and
form-feed mechanisms (Figures 38 and 39), and
controlled by the form-feed clutch. It feeds forms
upon receipt of either the “line feed” or “form-
out” code combination and may be adjusted for
single or double line feed.

4 . 1 0 7

P A P E R O R F O R M F E E D I N G

A . F r i c t i o n F e e d

4 . 1 0 2 The paper feed mechanism used on
opt ional f r ict ion feed typing uni ts is

illustrated in Figure 36.
4 . 1 0 8 F o r m s f e e d f r o m a c o n v e n i e n t l y

l o c a t e d s t a c k o f f o r m s . T h e y f e e d
under apaper-out arm. From here, the forms, led
by apaper guideplate, engage sprocket pins and
advance between the platen and two paper guides
unti l vert ical ly posit ioned in front of the t j^pe
wheel. The two paper guides and awire guide
hold Ure forms to tl ie front of the platen and
insure tliat the forms advance around the platen
while moving up and out of the typing unit.

4 . 1 0 3 The paper feed mechanism positions
the paper vertically so that the printed

characters are properly located in lines on the
paper. It feeds the paper on receipt of the “line
feed” code combination. It may be adjusted for
either single or double line feed.

4 . 1 0 4 The paper feeds off aroll and is led
around aplaten that vertically positions

it in front of the type wheel. Apaper guideplate
leads it down around the platen. Apressure roller,
which sits in acutout in the guide, holds the
paper against the platen so that it feeds when the
platen rotates. Acurved wire shaft biases the

NOTE:Forms can be fed manually by depress¬
ing the platen knob, on the left end of the platen,
and rotating it.
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Figure 36 -Paper Feed Mechanism (Friction Feed)

line feed pawl is pulled down, pulling the line*-
feed extension lever down. Because the stripper
lever can pivot, the stripper lever extension will
not strip the function pawl right away, but will
allow it to move downward agreater amount than
before (ie, in single hne feed mode). This addi¬
tional travel of the line feed pawl results in the
line feed lever tripping the form-out clutch for a
longer time, affecting double line feed.
4 . 1 1 1

Form Feed —Single Line Feed (Figure-^
38): With the line feed selector lever in

single line feed position, the left stripper adjusting
screw is positioned downward blocking the
pivotal action of the stripper lever. During the
function cycle the line feed pawl is puUed down,
pulling the line feed extension lever down. Since
the stripper lever can pivot asmall amount, the
line feed pawl is stripped by the strip lever
extension soon after it has engaged^ with the
r e s u l t t h a t t h e l i n e f e e d l e v e r e x t e n s i o n t r a v e l s
downward asmal l amount which is , however,
sufficient to trip the form-out clutch and affect
line feed. The form-out clutch will be disengaged
again at the next trip point.

Form Feed —Double Line Feed (Fig¬
ure 38): With the line feed selector in

the double line feed position, the left stripper
adjusting screw is moved up. This allows the
stripper lever to pivot agreater amount (than for
single line feed). During the function cycle the*^-*

4 . 1 0 9

The number of l ines the form advances
depends on how much the clutch

rotates before it is disengaged. If the clutch
becomes disengaged at the first shoe lever, the
form will advance one line; if the clutch becomes
disengaged at the second shoe lever, the form will
advance two lines; and so on. The amount of
clutch rotation depends on how soon the strip
pawl comes in contact with the line feed lever.
This time will depend upon the distance between
the strip pawl and the line feed lever. When the
distance is small the clutch will trip and engage

4 . 1 1 0
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platen
k n o b

c e n t e r
s h a f t

p latenplaten
dr iv ing

sprocket n

c o n t r o l
c a m

sprocket
O

reader-stop
c o n t a c t

assembly
V

f o r m - o u tz e r o i z i n g
b u t t o n b a i l

i n t e r l o c k
c o n t a c t spointer

i n d e x

p late '
' I

sprocket

o

f o r m - f e e d
c l u t c hc a m

l o b e
r e s e t

f o l l o w e r
l e v e r

c o n t r o l
c a m

V

Ob'

right rear view

Figure 37 -Platen Drive Mechanism (Sprocket Feed)
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f o r m - f e e d
c l u t c h

l i n e f e e d l e v e r
e x t e n s i o n/ s t r i p p e r

l i n e f e e d l e v e r
l e v e r

l e f t f r o n t v i e w
l i n e f e e d

pawl
strip lever
e x t e n s i o n l i n e f e e d f u n c t i o n

l e v e r

(@ (@
stripper

adjusting
s c r e w

str ipper
adjusting

s c r e w
C 7

0 0 c

b a c k
v i e w C J

b a c k v i e w

5 2 2
Single Line Feed PositionD o u b l e L i n e F e e d P o s i t i o n

Figure 38 -Form-Feed Mechanism (Sprocket Feed)

sooner, rotat ing agreater amount before i t is
disengaged. Double line feed will result. If the
distance is greater the clutch will trip and engage
la te r, r o ta t i ng asma l l e r amoun t be fo re i t i s
latched. Single line feed will result.

Form Out: When the typing uni t
r e c e i v e s t h e “ f o r m - o u t ” c o d e c o m b i ¬

nation, the form-out function lever (Figure 39)
moves up to engage the form-out function pawl.
Dur ing the funct ion cyc le the pawl is pul led
down. This action pivots the latchlever assembly
which becomes disengaged from the form-out
lever. Due to spring tension the form-out lever
pivots to the rear. An extension on the form-out

lever pivots the trip lever extension which in turn
moves the clutch trip lever away from the clutch
shoe lever. The form-feed lever engages and
remains engaged throughout the form-out cycle.

4 . 1 1 3 When engaged, the clutch drives the
platen drive mechanism which consists

of belts, gears, and sprockets. The platen drive
mechanism is illustrated in Figure 37.

4 . 1 1 2

4 . 1 1 4 As long as the form-out lever stays
pulled to the rear by spring tension, the

form will advance except as regulated by the
cont ro l cam o f the p la ten d r i ve mechan ism.
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t r i p
s h a f t

r e s e t b a i l

f o r m - o u t
l e v e r

trip lever
e x t e n s i o nf o r m - o u t

assembly
b r a c k e t

reset bai l6 ,

f o r m - f e e d
c l u t c hreade r - s t op

b a i l

f o r m - o u t
f u n c t i o n

paw l

m a m

s h a f t
f o r m - o u t
f u n c t i o n

l a t c h l e v e r
assembly

l e f t s i d e v i e w

Figure 39 -Form-Out Mechanism (Sprocket Feed)

latched position. When a“form-feed” code
combination is received, however, the control

rotates and the reset follower lever moves

Whenever the platen rotates, the control cam,
being related to the platen by belts and gears, also
rotates. The rotating cam, through cam lobes, a
reset follower lever, and areset bail, initiates the
action to terminate the advance of the platen and
thus the form-out cycle.

c a m

from the high part of the cam lobe. This causes
the reset bail to rotate downward and move away
from the form-out lever extension. As aresult,
the form-out lever is permitted to latch. The
typing unit can now receive smother “form-out”
c o m m a n d .W h e n a c a m l o b e c o n t a c t s t h e r e s e t

f o l l o w e r l e v e r a n d r o t a t e s i t t o w a r d t h e
rear, areset ba i l a lso rotates and p ivots the
form-out lever extension away from the trip lever
extension. The trip lever engages ashoe lever and
disengages the clutch, terminating form-out.

With the form-out just terminated, the
reset follower lever remains on the high

part of acam lobe, and the form-out lever is
blocked by the reset bail from rotating to its

4 . 1 1 5

It is in order to allow the cam lobe toN O T E :
clear the reset follower lever that a“form-feed
command is given before another form-out cycle
can begin.

> 9

4 . 1 1 6
The gearing on the platen drive mecha¬
nism varies to accommodate various

4 . 1 1 7

s i z e f o r m s .
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in the function cycle, the pawl moves up and
causes aclapper mounted on awire spring to snap
up and ring agong.

B . E n d - o f - L i n e B e l l

4 . 1 1 8 W h e n t h e p l a t e n d r i v e m e c h a n i s m
a d v a n c e s t h e f o r m o n e o r t w o l i n e s

dur ing “ fo rm feed” the cam lobe ro ta tes an
equivalent distance. Then, when “form-out” is
r e c e i v e d t h e r e s t o f t h e f o r m w i l l b e a d v a n c e d

with the cam lobe merely rotating until it strikes
t h e r e s e t f o l l o w e r l e v e r . 4 . 1 2 3 End-of-line bell operation proceeds in

the same manner as above, except that
aprojection on the carriage picks up the auto¬
mat ic car r iage re turn- l ine feed codebar a t a
predetermined point and moves the codebar to
the r ight ashor t d is tance unt i l anotch in the
codebar permits the bell function lever to move
up to its selected position.

4 . 1 1 9 T h e c o n t r o l c a m c a n h a v e t h r e e l o b e s
with the result that the form may be

a d v a n c e d o n e - t h i r d t h e d i s t a n c e f o r w h i c h t h e
gears were installed. For example, if the gears on
the platen drive mechanism were designed to
advance aform of acertain length, by installing
cam lobes, this length can be varied to smaller
lengths. B A C K S P A C E M E C H A N I S M

The backspace mechanism is part of the
APL (A Programming Language) sets. It

is also available as aseparate option. The function
of the backspace mechanism is to backspace the
printing carriage one character so that overstrike
characters can be generated.

The backspace mechanism (Figure 40)
achieves backspace by moving the feed

pawl and check pawl away from the ratchet. The
entire backspace function is accomplished in two
parts; half acharacter backspaced during the first
part of the printer cycle, and half in the second
part of the printer cycle.

W h e n t h e b a c k s p a c e f u n c t i o n i s
received, the feed pawl and check pawl

are completely disengaged from the ratchet allow¬
ing the carriage to move to the left half a
character, after which the backspace pawl engages
the ratchet. As the printer completes its cycle, the
backspace pawl is moved away from the ratchet
and the carriage moves to the left the other half
c h a r a c t e r .

4 . 1 2 4When an Automat ic Send-Rece ive Te le¬
typewriter Set receives a“form-out

code combination, the form-out bail (Figure 37)
is rotated toward the front by the form-out lever
ex tens ion . Th is ac t i on causes the in te r lock con¬
tacts of the reader stop contact assembly to be
operated with the following results;

4 . 1 2 0

4 . 1 2 5

(a) Apair of normally closed contacts are
opened during the “form-out” func¬

tion. This stops the tape reader from trans¬
mitting and prevents characters “on the fly
from being printed.

4 . 1 2 6(b) Apair of normal ly open contacts are
c losed . Th is keeps the t yp ing un i t

motor operating in case the typing unit is
tu rned o f f be fo re the fo rm-ou t cyc le i s
completed. Thus, synchronizat ion of the
f o r m s i s m a i n t a i n e d .

The form can be manually advanced
any length by pressing the platen knob

inward and rotating the knob (Figure 37).

4 . 1 2 1

When the backspace code cpmbination
is rece ived, the backspace funct ion

lever rises and picks up its pawl which is then
d r i v e n d o w n w a r d . T h i s a c t i o n o f t h e f u n c t i o n

pawl is transferred to an actuating lever by means
of an extension on the backspace function pawl.
As th i s ac tua t ing leve r moves downward , i t
rotates the carr iage return lever through the
backspace and carr iage return bai ls and the
carriage return link. This movement of the car¬
riage return lever is sufficient to free the feed
pawl and check pawl from the spacing ratchet,
but not enough movement is impacted to latch up
the carriage return function.

As the backspace function pawl ap¬
proaches its lowest point of travel, the

pawl is stripped off by the stripper baU. This
stripping action causes the feed pawl and check
pawl to return to the spacing ratchet.

4 . 1 2 7

M A R G I N B E L L A N D E N D - O F - L I N E B E L L

A. Marg in Be l l

As the car r iage moves to the r ight
during printing, the carriage upper rear

roller makes contact with and depresses alatch
w h i c h i s s e c u r e d t o a l e v e r m o u n t e d o n t h e r e a r
rail. As the latch is depressed, the lever is rotated
and moves the automatic carriage return-line feed
codebar to the right ashort distance, where a
notch in the codebar permits the bell function
lever to move up to its selected position, where it
is latched by its function pawl. During the middle
portion of the function cycle, the lever moves the
pawl down against the pressure of the latter
spring. When the stripper bail strips the pawl late

4 . 1 2 2

4 . 1 2 8
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function pawl

actuating lever

backspace
f u n c t i o n

carriage return

r a t c h e t

teed pawl

backspace pawl

check pawl

l e f t f r o n t v i e w

I
Figure 40 -Backspace Mechanism

platen units, and after the 72nd character on
standard platen units. To enable the automatic
carriage retum/line feed feature, the disabling
clips on the function lever guide must be removed
(Figure 41) as follows;

4 . 1 2 9 During acarriage return function, the
backspace pawl is held away from the

spacing ratchet so that should acarriage return-
backspace sequence be sent, the printer does not
m a l f u n c t i o n .

5 . O P T I O N S
Narrow platen friction: s l o t A
Narrow platen sprocket: slots Aand L
Wide platen;

NOTE: The function box casting should be
used as aguide for locating the proper slots in the
function lever guide.

A U T O M A T I C C A R R I A G E R E T U R N / L I N E
F E E D s l o t s A a n d A D

5 . 0 1 Wi th th is customer-act ivated opt ion,
carriage return and line feed will auto¬

matically occur after the 132nd character on wide
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Figure 41 -Disabling Clip Location
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T E L E T Y P E C O R P O R A T I O N

Skokie, Illinois, U.S.A.

3 8 P R I N T E R

L U B R I C A T I O N

P A G EP A G EC O N T E N T S C O N T E N T S

8Trip lever
Trip shaft
Type wheel mechanism

11 . G E N E R A L
3

1 622 . B A S I C U N I T

2C O M M O N M E C H A N I S M S S P R O C K E T F E E D
M E C H A N I S M S . 2 1

1 8Armature
A u t o m a t i c c o d e b a r . . . .

Blocking levers 
Carriage area 
Carriage rear rail 
Carriage return and
spacing levers
Codebars 
Codebar clutch

Dashpot
Disc and brushes 
Distributor area
Drive arm
Drive mechanism
Function area
Function clutch
Function levers
F u n c t i o n r o c k e r s h a f t . . .
F u n c t i o n s h a f t a r e a . . . .

I n t e r m e d i a t e g e a r s . . . .
Latchlever 

Latchlever and trip lever .
Main shaft area
Motor area 
Print hammer

Pushlevers and stripper bail
Reset arm
Reset bail ; .

R i b b o n g u i d e s p r i n g . . .
R i b b o n m e c h a n i s m . . . .

Rocker and pawls
Selector area 
Selector clutch 
Selector levers 
Slides

S l i d e g u i d e p l a t e s . . . . .
Spacing area 
Space bellcrank
Spacing mechanism —1..
Spacing mechanism —2.,
Stop bail 
S t r i p p e r d r i v e l e v e r . . . .

9 Cam, pulley, and gear
c o m b i n a t i o n . . . .
F o r m - o u t m e c h a n i s m
L i n e f e e d c l u t c h . .

Paper feed area . . .
P l a t e n m e c h a n i s m . .
P l a t e n d r i v e a r e a . .

1 8 2 2
1 3 2 3
1 7 2 4

2 0
1 2 2 1

9 2 2
4

3 . V A R I A T I O N T O B A S I C U N I T . .1 4 2 4
6

A n s w e r - b a c k a r e a . . .
A n s w e r - b a c k m e c h a n i s m

Backspace mechanism
Trip magnet

6 2 4
1 5 2 5
1 1 2 6

8 2 5
3
9

1 . G E N E R A L5
5

This section provides lubrication pro¬
cedures fo r the Mode l 38 Pr in te r. I t i s

reissued to make some corrections, to change the
lubr icat ion interval , and to include lubr icat ing
instructions for the backspace mechanism. Mar¬
ginal arrows indicate the changes and additions.
To remove the pr inter as auni t f rom the
teletypewriter, refer to Section 574-400-702TC.

Lubrication of the printer is presented
by mechan i sms . Pho tog raphs show

numbered cal louts which correspond to para¬
graphs containing line drawings. The line drawings
show the specific points of each mechanism to be
l u b r i c a t e d .

1 . 0 14
7

1 9
2
4

1 5
1 8
1 5
1 0

1 . 0 21 7
1 6
1 0
1 7
1 9
1 9
1 4

References to front, rear, left , r ight,
etc, are made viewing the printer from

its normal operating position.

Lubricate the printer before placing it
in service, and just before placing it in

storage. After about 100 to 200 operating hours.

1 . 0 31 4
1 1
1 1
1 2

1 . 0 41 3
7
9

©1962, 1964,1968, 1972, and 1973 by Teletype Corporation
All rights reserved
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relubricate printer. Thereafter, lubricate every
750 operating hours or six months, whichever
o c c u r s fi r s t .

NOTE:W h e n e v e r c l u t c h e s a r e d i s a s s e m b l e d ,
apply athin coat of KS7471 grease to the shoe
lever spring loops, and KS7470 oil to the internal
m e c h a n i s m s .

CAUTION: D I S C O N N E C T P O W E R B E F O R E
A P P L Y I N G A N Y L U B R I C A N T . D O N O T U S E
S O L V E N T S T O C L E A N P L A S T I C P A R T S O R
P R O T E C T I V E F I N I S H E S . U S E A S O F T D R Y
CLOTH. IF NECESSARY, USE ASOFT DAMP
C L O T H W I T H M I L D D E T E R G E N T, T H E N
R I N S E A N D B U F F W I T H A S O F T D R Y
C L O T H .

1 . 0 6 The following symbols, and their mean¬
ing, apply to the lubrication points in

each paragraph:

S Y M B O L M E A N I N G

Dry —no lubricant permitted
Grease —apply KS7471 grease

as ins t ruc ted
O i l - a p p l y K S 7 4 7 0 o i l a s

i n s t r u c t e d

Lubricate the printer thoroughly. Satu¬
rate all felt washers and oilers, and

apply oil to each end of all springs. Apply oil to
points where it will adhere and not run off. Avoid
overlubrication. Keep electrical contacts and wire
insulations free of lubricants. In general, apply oil
to hollow shafts, wicks, and locations where parts
rub, slide, or move with respect to each other.
Apply grease to gear teeth and points of heavy
p r e s s u r e .

D
G

Whenever the printer is disassembled,
apply an equal ly wel l -mixed coat of

KS7470 oil and KS7471 grease to the areas
i n d i c a t e d b e l o w :

1 . 0 5 O

1 . 0 7

E c c e n t r i c C a m s

Adjusting Tab
C a m R o l l e r
H - P l a t e
C o d e b a r S h a f t s

Spacing Gear
S e l e c t o r C a m
P l a t e n S h a f t

(2.02 and 2.04)
(2.11)
(2.13)
(2.13)
(2.17 and 2.18)
(2.23)
(2.44)
(2.46)

2 . B A S I C U N I T

C O M M O N M E C H A N I S M S

2 . 0 1 M a i n S h a f t A r e a

*

l e f t r e a r v i e w
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2 . 0 2 F u n c t i o n C l u t c h

O S h a f t — E a c h E n d R o l l e r

O * I n t e r n a l M e c h a n i s m C l u t c h

O* Camming Surfaces E c c e n t r i c C a m s

O C o n t a c t S u r f a c e Carriage Drive
A r m

O F e l t W a s h e r F u n c t i o n D r i v e
A r m

*Refer to 1.05.

l e f t f r o n t v i e w

2 . 0 3 Tr i p S h a f t

O H o o k s — E a c h E n d Springs (4)

O Pivot Bearings Shaft (6 Points)

O L a t c h i n g S u r f a c e Trip Levers (2)

l e f t s i d e v i e w
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2 . 0 4 C o d e b a r C l u t c h

G T e e t h D i s t r i b u t o r G e a r

O * Camming Surfaces E c c e n t r i c C a m s

O * I n t e r i o r M e c h a n i s m A l l C l u t c h e s
IL

O I n t e r i o r F e l t W a s h e r A l l C l u t c h e s0 0

O Bearings —Both Ends M a i n S h a f t

T e e t h G e a r

*Refer to 1.05.top view

2 . 0 5 M o t o r A r e a

O Bearings —Each End
T e e t h
P a c k G r e a s e B e t w e e n

Oilite Bearings

M o t o r S h a f t
I n t e r m e d i a t e G e a r
I n t e r m e d i a t e G e a r

G
G

□ □
c

N O T E :
a n d m o t o r .

Remove intermediate gearn 10

S
□ □

G T e e t h
D I n t e r i o r A r e a s

M o t o r P i n i o n
M o t o rm i

CA UTION: M O T O R S T A R T R E L A Y A N D
C A PA C I T O R M U S T B E K E P T F R E E O F
L U B R I C A N T S .

top view

2 . 0 6 I n t e r m e d i a t e G e a r s

D M o t o r B e l t M o t o r G e a r

D T e e t h Sprockets (2)

right side view
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F u n c t i o n S h a f t A r e a2 . 0 7

¥

r e a r v i e w

2 . 0 8 F u n c t i o n R o c k e r S h a f t

O P i v o t R o c k e r A r m

O P i v o t — B o t h E n d s C o d e b a r R e s e t
L e v e r

O P i v o t — B o t h E n d s Suppression Latch

9

J&. O B e a r i n g ( 2 ) F u n c t i o n S h a i f t

NOTE:R e p l a c e m o t o r .

O

top right view

ISS 2, SECTION 574-422-701TC Page 5



2 . 0 9 D i s t r i b u t o r A r e a

r e a r v i e w

2 . 1 0 Disc and Brushes

O Bear ings —Each End Dis t r ibutor Shaf t
/ D Contac t Sur facese : Disc and Brushes

D Seat or Ends Spring

top right view

Page 6 S E C T I O N 5 7 4 - 4 2 2 - 7 0 1 T C



N O T E : R e m o v e a n s w e r - b a c k d r u m .

r \ D i s t r i b u t o r C l u t c hO C a m m i n g S u r f a c e

stop Bail

Stop Bail Spring

O L a t c h i n g S u r f a c e

O H o o k s — E a c h E n d

O * C o n t a c t S u r f a c e Adjusting Tab

O P i v o t s ( 2 ) Stop Bail

O H o o k s — E a c h E n d F o l l o w e r L e v e r

Spring
e

*Refer to 1.05.

right side view

2 . 1 2 L a t c h l e v e r

O L a t c h i n g S u r f a c e L a t c h l e v e r

O P i v o t Trip Shaft

O H o o k s — E a c h E n d Spring

right side view

Page 7ISS 2, SECTION 574-422-701TC



Trip Lever

O * S h a f t — B o t h E n d s C a m R o l l e r

Trip ShaftO P i v o t

R o l l e r F o l l o w e rO Sliding Surface

Trip Lever

NOTE:Rep lace answer -back d rum.

O P i v o t

H - P l a t eO * E n g a g i n g Ta b s
(4 Places)v >

H - P l a t eO P i v o t

P i v o t Trip Lever

H-Plate Spring

O

O S e a t — E a c h E n d
l e f t f r o n t v i e w

*Refer to 1.05.

2 . 1 4 F u n c t i o n A r e a

top view
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2 . 1 5 F u n c t i o n L e v e r s

O H o o k s — E a c h E n d Springs

Engaging Surfaces F u n c t i o n L e v e r sO

right side view

2.16 Str ipper Drive Lever

H o o k s — E a c h E n d Springs

Engaging Surfaces Stripper Drive
L e v e r

Stripper Drive
L i n k

P i v o t s

Felt Washers (2)
(Each End of Shaft)

F r o n t F u n c t i o n
S h a f t

right side view

2 . 1 7 C o d e b a r s

H o o k s — E a c h E n d Springs

C o d e b a r S h a f tP i v o t s

A r e a B e t w e e n
C o d e b a r s

*Refer to 1.05.

f r o n t v i e w

2 . 1 8 A u t o m a t i c C o d e b a r
Spr ingO H o o k s — E a c h E n d

O B l o c k i n g C o n t a c t Tab( l o f 3 )t '

O * P i v o t C o d e b a r S h a f t

[ *Refer to 1.05.

f r o n t v i e w
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2.19 Rocker and Pawls

Pawl SpringsO H o o k s — E a c h E n d

S h a f tO P i v o t s

P a w l sOLatching Surfaces
I

P a w l sOEngaging Surfaces

Func t i on Paw lsOEngaging Surfaces

le f t f ron t v iew

2 . 2 0 R e s e t B a i l

Reset Bai l ShaftO F e l t Wa s h e r s ( 2 )

SpringH o o k s — E a c h E n dO

Codebar Engaging
T i n e sa Contac t Sur facesO

le f t f r on t v i ew

SECTION 574-422-701TC
Page 10



2.21 Spacing Area

right front view

2.22 Space Bel lcrank
O B e l l c r a n k

3 tQ

o P i v o t Spacing Lever

O H o o k s — E a c h E n d Spring

a
right side view

O P i v o t B e l l c r a n k

2 . 2 3 D r i v e M e c h a n i s m
Felt Washers (2) Carriage Drive

B a i l

Bearings (2) Front Bearings

P i v o t D r i v e A r m

F e l t W a s h e r s D r i v e A r m B a i l

R o l l e r D r i v e R o U e r

P i v o t F e e d P a w l

T e e t h

*Refer to 1.05.

Spacing Gear
l e f t f r o n t v i e w

Page 11ISS 2, SECTION 574-422-701TC



Carriage Return and Spacing Levers

Carriage Return
L e v e r

P i v o t

Spacing
M e c h a n i s m

P i v o t

L a t c hEngaging Surface

L a t c hLatching Surface

Latch SpringH o o k s — E a c h E n d

Latch SpringH o o k s — E a c h E n d

le f t f r on t v i ew

Spacing Mechanism —12 . 2 5

E c c e n t r i cP i v o t
m

SpringH o o k s — E a c h E n dO

Spacing Lever

Suppression Lever

Engaging SurfaceO

Latching SurfaceO

Springs (3)H o o k s — E a c h E n dOA

Feed PawlO P i v o t

Feed and Check
P a w l s

Engaging SurfacesO

top view

SECTION 574-422-701TCPage 12



2.26 Spacing Mechanism —2

P i v o t Belt Pulley

Spacing Belt

Sprocket

Belt and Pulley

Shaft (Remove
Bracket and Retaining
Ring)

Engaging Surface Suppression Arm

H o o k s — E a c h E n d Spring

Suppression ArmP i v o t

Engaging Surface L a t c h A r m

C o n t a c t S u r f a c e Spring Pulley

Spring PulleyP i v o t

Engaging Surface Suppression Latch

P i v o t L a t c h

Engaging Surfaces L a t c h

l e f t f r o n t v i e w

2.27 Carr iage Area

l e f t f r o n t v i e w

ngh t f r on t v i ew

N O T E : Remove ribbon mechanism and carriage return spring before
For disassembly and reassembly, refer to Section 574-422-702TC.

lubricating.

ISS 2, SECTION 574-422-701TC



2 . 2 8 D a s h p o t

g

^ t t T _ _ i_

i n - -
K 4 L _ . i

Dashpot and
Cyl inder

O S l i d i n g S u r f a c e s;iii /TT
- I

(Apply with oil dampened cloth. Too
much lubricant will cause malfunction.)f r o n t v i e w

2 . 2 9 S l i d e s

Rear Roller (Top)O Bearing

Suppression Latch
F o r k

OEngaging Surface

^ r i !
Sl ide Guide
Springs

O S e a t s — E a c h E n d

M Jc:
R e a r R o l l e r

(Bo t t om)
O B e a r i n gM ' M U

S l i d e sO C o d e b a r C o n t a c t s

l e f t s i d e v i e w

2.30 Sl ide Guideplates

Stop PlateO S l i d i n g C o n t a c t s

S .
Stop Slides

Springs

O E n g ^ n g S u r f a c e s
mw .

O H o o k s — E a c h E n do z 0

S l i d e G u i d e sO C o n t a c t P o i n t s

P i n i o n R a c k sO T e e t h

top view

SECTION 574-422-701TCPage 14



D r i v e A r m2 . 3 1

P l a t eCon tac t Sur faceO

P l a t e a n d D r i v eC o n t a c t S u r f a c e sO
A r m

D r i v e A r mP i v o tO

D r i v e A r mO P i v o t

D r i v e A r mC o n t a c t S u r f a c eO

L i n kO P i v o t

right side view

P r i n t H a m m e r2 . 3 2

P r i n t H a m m e rD S u r f a c e

Torsion Spring
Spring Shaft

Ends (2)
Pivots (2)

O
■ O

SpringH o o k s — E a c h E n dO

D r i v e B a i lBearings (3)O

right side view

2 . 3 3 R e s e t A r m

Trip LeverLatching SurfaceO

R e s e t A r mO S l i d i n g C o n t a c t s

P r i n t H a m m e r
B a i l

O C a m m i n g S u r f a c e

right side view

Page 15I S S 2 , S E C T I O N 5 7 4 - 4 2 2 - 7 0 I T C



2.34 Type Wheel Mechanism
a Type WheelD P r i n t i n g S u r f a c eI Q D 0 D Q l

I D D D D 0 !
IDD □DD|
IDD DDOJ
IDD DDDl
I D D □D D l

NOTE: Clean type wheel with solvent at each
rou t i ne ma in tenance i n te rva l .

Io

P i nO Sliding Surface

Engaging Surfaces (2) Rotary Drive
L e v e r
Pulse Link (2)

P o w e r B a i l

O

O P i v o t

C o n t a c t S u r f a c eO

Springs (2)1̂ H o o k s — E a c h E n dO

i n D r i v e A r mO P i v o t

P o w e r B a i lO P i v o t
M

Rollers (Front
and Rear —2Each)

BearingsO

right side view

2 . 3 5 R i b b o n M e c h a n i s m

Mounting ShaftPivot Points (2)O

R i b b o n P a t hS l o t s a n d R o l l e r s

Feed PawlF e l t W i c k

Springs (3)H o o k s — E a c h E n d

Torsion SpringsS e a t — E a c h E n d

(2)
Ratchets (2)T e e t h

Feed PawlP i v o t

top view

S E C T I O N 5 7 4 - 4 2 2 - 7 0 1 T CPage 16



2.36 Ribbon Guide Spring

D S u r f a c e s i n C o n t a c t
w i t h R i b b o n

R i b b o n G u i d e

O S e a t — E a c h E n d Springs (2)

O S l i d i n g C o n t a c t s ( 2 ) L i f t e r A r m

Replace ribbon mechanism and carriage
return spring.right side view

2.37 Carriage Rear Rail

O Rolling Surface

Engaging Surface

R e a r R a i l

y o L a t c h

O H o o k Spr ing

O Engaging Surface C o d e b a r T a b

r e a r v i e w

2 . 3 8 S e l e c t o r A r e a

l e f t f r o n t v i e w

ISS 2, SECTION 574-422-701TC Page 17



2.39 B lock ing Levers
C o n t a c t S u r f a c e s Blocking LeversO

S h a f tO P i v o t s

m
Engaging Surfaces

C o n t a c t S u r f a c e s

C o d e b a r S l o t sO

T i n e sO

SpringsO H o o k s

l e f t f r o n t v i e w

2 . 4 0 Pushlevers and Stripper Bail

Latching Surface P u s h l e v e r s

Stripper Bail

Bail Spring

C o n t a c t S u r f a c e

H o o k s — E a c h E n d

Pushlever SpringsH o o k s — E a c h E n d

P u s h l e v e r sP i v o t s
l e f t s i d e v i e w

Blocking LeversC o n t a c t S u r f a c e s

2 . 4 1 A r m a t u r e

Armature SpringD H o o k s

Engaging Surfaces A r m a t u r eD

S i d e P l a t e sEngaging SurfacesO

Engaging Surface A r m a t u r eG

Engaging Surface A r m a t u r eD

l e f t s i d e v i e w

SECTION 574-422-701TCPage 18



S e l e c t o r L e v e r s

S t a r t L e v e rT i p

C o n t a c t S u r f a c e L o c k l e v e r

S e l e c t o r L e v e r sC o n t a c t S u r f a c e

S e l e c t o r L e v e r sEngaging Surface

Camming Surface S e l e c t o r L e v e r s

S t a r t L e v e rSliding Contact

L e v e r s

Start Lever Spring
Spring (9)

P i v o t s
H o o k s — E a c h E n d
H o o k s — E a c h E n d

l e f t s i d e v i e w

Latchlever and Trip Lever2 . 4 3

Pivots (2)

Engaging Surface

Latching Surface

H o o k s — E a c h E n d

L e v e r sO

I Trip LeverO

L a t c h l e v e rO

a Trip Lever SpringOpr

H o o k s — E a c h E n d Latchlever SpringO

l e f t s i d e v i e w

2 . 4 4 S e l e c t o r C l u t c h

S e l e c t o r C l u t c hO * I n t e r n a l M e c h a n i s m

S e l e c t o r C a mO * Camming Surface

u o z j
M a i n S h a f tO Bearing —Each End

*Refer to 1.05.

top view

ISS 2, SECTION 574-422-701TC Page 19



S P R O C K E T F E E D M E C H A N I S M S

2.45 Paper Feed Area

f r o n t v i e w

Page 20 S E C T I O N 5 7 4 - 4 2 2 - 7 0 1 T C



2 . 4 6 P l a t e n M e c h a n i s m

O Bearing
B e l t s
Bearing
Bearing
Fe l t Washers
(2 Within Shaft)

NOTE: Disassemble Shaft Per
S e c t i o n 5 7 4 - 4 2 2 - 7 0 2 T C .

I d l e r
D r i v e

Pul ley
B u t t o n
S h a f t

D
O
O
O

[

II
c O P i v o t

H o o k s — E a c h E n d
Bearing

Paper Guide
Spr ing
Paper Guide

O
O

&
( O P

O * Bearings —Both Ends

NOTE: Reassemble shaft.

All Surfaces Contacting Ribbon

P la ten Sha f t

D

D All Surfaces Contacting Paper

O Bearing Paper Guide
I

O H o o k s — E a c h E n d Spring

O P i v o t

Bearing
Paper Guidem o P a w l

]

O & G * B e a r i n g Left and Right
P l a t e
D e t e n t L e v e rO P i v o t

D Bearing

*Refer to 1.05.

K n o b

top view

ISS 2, SECTION 574-422-701TC Page 21



2 . 4 7 Pla ten Dr ive Area

right rear view

(248)
right front view

(Form-out mechanism removed for illustration
purposes. Removal for lubrication is not required.)

2 . 4 8 Cam, Pulley, and Gear Combination

O C a m S u r f a c e
G e a r S u r f a c e

Bearing

C a m G e a r
C a m G e a r

Gear and Pulley
u dlT O

o

i
=4

g

D S u r f a c e

Bearing
Bearing

Pul ley
Gear and Pulley
C a m G e a r

O
O

top view

Page 22 S E C T I O N 5 7 4 - 4 2 2 - 7 0 1 T C



2 . 4 9 F o r m - O u t M e c h a n i s m

Springs (7)O S p r i n g H o o k s —
E a c h E n d

L a t c h l e v e rO E n g a g i n g S u r f a c e

OEngaging Surface Trip Lever

O S u r f a c e s { 2 ) G e a r

\
I

A r m L a t c hO E n g s ^ n g S u r f a c e
A

L i n e F e e d L e v e r
and Strip Pawl

Contac t Sur faces

^ 1 Ipg g i r n i t
A

L i n e F e e d L e v e rO S p r i n g H o o k s
(Not Illustrated)3

I( K D LLrCl)

S h a f tOBear ings (17 P laces)

S h a f tO F e l t Wa s h e r s ( 2 )

Downstop and
L i n e F e e d
E x t e n s i o n

O C o n t a c t S u r f a c e s

top view

Page 23ISS 2, SECTION 574-422-701TC



2 . 5 0 L i n e F e e d C l u t c h

Engaging SurfaceO L a t c h l e v e r

O Engaging Surface A r m

s n D S u r f a c e Pulleyr U

fi O * I n t e r i o r M e c h a n i s m C l u t c h

- 0
o F e l t W a s h e r C l u t c h

o Bearing L a t c h l e v e r

O C a m S u r f a c e C l u t c h

O B e a r i n g

*Refer to 1.05.

Pul ley

top view

3 . V A R I A T I O N T O B A S I C U N I T

3 . 0 1 A n s w e r - B a c k A r e a

,'3., .T

r e a r v i e w
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3 . 0 2 Tr i p M a g n e t

NOTE: R e m o v e a n s w e r - b a c k d r u m .

O Pivots (2)
C o n t a c t S u r f a c e

A r m a t u r e
A r m a t u r eD

H o o k s — E a c h E n dO Armature Spring

G Latching Surface A r m a t u r e
E x t e n s i o n
Lever SpringO H o o k s — E a c h E n d

H o o k s — E a c h E n d C o n t r o l L e v e r

Spring
O

O H o o k s — E a c h E n d Blocking Follower
Spring

l e f t s i d e v i e w

3 . 0 3 A n s w e r - B a c k M e c h a n i s m

F o l l o w e r L e v e rCamming Surface

Pivots (2)

Camming Surface

O

Trip ShaftO

F e e d L e v e r

F e e d P a w lP i v o t

Feed Pawl SpringH o o k s — E a c h E n d

T i n e S u r f a c e s
F e e d R a t c h e t
H o o k s — E a c h E n d

D r u m
D r u m

Feed Lever Spring

Contact Wires (9)C o n t a c t S u r f a c e

C o n t r o l L e v e r

Spring
B r e a k L e v e r

H o o k s — E a c h E n d

C o n t a c t E x t e n s i o n

Springs (9)
D e t e n t L e v e r

Spring
F u n c t i o n L e v e r

Follower Spring

H o o k s
H o o k s — E a c h E n d

P i v o t

H o o k s — E a c h E n d

l e f t s i d e v i e w NOTE:Rep lace answer -back d rum.
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3.04 Backspace Mechanism

O P i v o t s B a i l

P i v o t

P i v o t

P i v o t

P i v o t

P i v o t

Backspace Pawl (At Screw
and at Tooth)

F e e d P a w l

P i v o t

P i v o t

l e f t f r on t v i ew

Page 26
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T E L E T Y P E C O R P O R A T I O N
Skokie, Illinois, U.S.A.

S E C T I O N 5 7 4 - 4 2 2 - 7 0 2 T C
Issue 1, May 1972

3 8 P R I N T E R

D I S A S S E M B L Y A N D R E A S S E M B L Y

C O N T E N T S P A G E 2 . P R I N T E R

1 . G E N E R A L C A R R I A G E M E C H A N I S M1

2 . 0 1 Disassemble carriage mechanism (Fig¬
ure 1) as follows:

Unhook car r iage re turn spr ing f rom
carriage.

Loosen two screws in spacing pulley
mounting bracket.

2 . P R I N T E R 1

C A R R I A G E M E C H A N I S M 1 (a)

P L A T E N M E C H A N I S M 1

(b)
S E L E C T O R M E C H A N I S M 3

C O D E B A R M E C H A N I S M 3
(c) Loosen two screws in spacing drum

mounting bracket.

Rotate mounting brackets attached to
casting and remove.

Disengage spacing belt from pulley on
spacing drum.

F U N C T I O N B O X
M E C H A N I S M . . 4

(d)
T R I P S H A F T
M E C H A N I S M 4 (e)
M O T O R 5

( f ) Slide front carriage shaft to the right
a n d r e m o v e .

F O R M - O U T M E C H A N I S M 5

M A I N S H A F T
M E C H A N I S M (g) Disengage slide guides from codebars

by lifting and rotating front of carriage
to the left. Remove carriage.

Reassemble car r iage mechanism by
reversing procedures in 2.01.

6

D I S T R I B U T O R M E C H A N I S M . . . 6

2 . 0 2F U N C T I O N R O C K E R S H A F T . . . 7

P L A T E N M E C H A N I S M

1 . G E N E R A L
2 . 0 3 Disassemble platen mechanism (Figure

1) as follows:

1 . 0 1 (a) Loosen nut on idler pul ley post and
back off on the pulleys.

Slip off belts from platen sprockets.

Loosen fou r moun t i ng sc rews f rom
platen side plates.

Lift platen mechanism from printer.

Reassemble car r iage mechanism by
reversing procedure in 2.03.

This section provides disassembly and
reassemb ly i ns t r uc t i ons f o r t he 38

Printer. These instructions are confined to major
subassemblies only. If further printer disassembly
and reassembly is requi red, refer to Sect ion
5 7 4 - 4 2 2 - 8 0 0 T C .

(b)

(c)

(d)
1 . 0 2 To remove the printer as aunit from

the teletypewriter, refer to Section 2 . 0 4
5 7 4 - 4 0 0 - 7 0 2 T C .

©1962,1964, and 1972 by Teletype Corporation
All ri^ts reserved
Pr in ted i n U .S .A , Page 1



platen
m e c h a n i s m

d r u m

mount ing
s c r e w s

idler pulleys
a n d b e l t s

c a r n a g e
m e c h a n i s m

c a r n a g e
r e t u r n

spr ing pul ley
mount ing

s c r e w s

right front view

Figure 1-Carriage and Platen Mechanisms

S E C T I O N 5 7 4 - 4 2 2 - 7 0 2 T CPage 2



C O D E B A R M E C H A N I S M

Disassemble codebar mechanism (Fig¬
ure 2) as follows:

(a) Disassemble carriage mechanism as out¬
l i n e d i n 2 . 0 1 .

(b) Loosen upstop mounting bracket screw
a n d r e m o v e b r a c k e t .

S E L E C T O R M E C H A N I S M

2 . 0 7

Disassemble selector mechanism (Fig¬
ure 2) as follows:

2 . 0 5

(a) Instal l selector cam removal tool per
i n s t r u c t i o n s o n l a b e l .

(c) Tighten upstop mounting bracket screw
to secure re ta in ing p la te to p r in te r

(b) Remove mounting screw from selector
c l u t c h .

casting.
(c) Remove selector clutch by sliding and

rotating it to the left,

(d) Remove platen mounting post and
codebar clutch trip arm.

(d) Remove carris^e rear rail,

(e) Remove codebar tie bracket at left side
of printer,

( f ) Rotate main shaf t unt i l codebar cam
follower arm is riding on low part of

c o d e b a r c a m .

(g) Loosen four codebar mounting screws
and remove codebar clamp from under

each mounting screw,
(h) Lift blocking levers from their guide

s l o t s i n f r o n t t i e b r a c k e t ,

(i) Remove codebar basket.

Reassemble codebar mechan ism by
reversing procedure in 2.07.

(e) Remove blocking lever upstop bracket,

(f) Remove selector magnet leads and
three selector mounting screws,

(g) Lift blocking levers from guide slots
a n d r e m o v e s e l e c t o r m e c h a n i s m .

R e a s s e m b l e s e l e c t o r m e c h a n i s m

reversing procedure in 2.05.
by2 . 0 6 2 . 0 8

l e f t f r o n t v i e w

s e l e c t o r
m e c h a n i s m

c a r n a g e
r e a r

s e l e c t o r
c l u t c h

r a i l

c o d e b a r
m e c h a n i s m

block ing
l e v e r s

Figure 2-Selector and Codebar Mechanisms

ISS 1, SECTION 574-422-702TC Page 3



F U N C T I O N B O X M E C H A N I S M 2 . 1 0 R e a s s e m b l e f u n c t i o n b o x m e c h a n i s m

by reversing procedure in 2.09.
2 . 0 9 D i s a s s e m b l e f u n c t i o n b o x m e c h a n i s m

(Figure 3) as follows: T R I P S H A F T M E C H A N I S M

(a) Disassemble carriage mechanism as out¬
l i n e d i n 2 . 0 1 .

Disassemble trip shaft mechemism (Fig¬
ure 3) as follows:

2 . 1 1

(b) Disassemble platen mechanism as out¬
l i n e d i n 2 . 0 3 .

(a) Loosen four screws ( two at le f t and
right mounting brackets),

(b) Push brackets inward and lift trip shaft
mechanism from printer casting.

( c ) U n h o o k s p r i n g c o n n e c t e d b e t w e e n
codebar reset bail and plate,

(d) Loosen two mounting screws and re¬
move two clamp plates,

( e ) L i f t f u n c t i o n b o x m e c h a n i s m f r o m
printer casting.

2 . 1 2 Reassemble trip shaft mechanism by
reversing procedure in 2.11.

r e a r v i e w

trip shaft
m e c h a n i s m

f u n c t i o n b o x
m e c h a n i s m

mounting screw
and clamp plate

mounting screws (4)

Figure 3-Function Box and Trip Shaft Mechanisms
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F O R M - O U T M E C H A N I S MM O T O R

Remove form-out mechanism (Figure
4) as follows:

Disassemble motor (Figure 4) as fol¬
l o w s :

2 . 1 52 . 1 3

(a) Remove brush holder mounting screw,
brush holder, and brush.

Remove four screws and two clamps
f r o m m o t o r m o u n t .

(a)

( b ) L o o s e n d i s t r i b u t o r d i s c m o u n t i n g
screws and move disc until i t is clear of

f o r m - o u t m e c h a n i s m .

Disengage belt from gear pulley at right
o f m o t o r .

(b)

Loosen mo to r s t a r t r e l ay moun t i ng
s c r e w .

(c)
(c) Loosen idler nut, back off idler wheels,

a n d r e m o v e t w o i d l e r b e l t s .

Remove plastic cable ties from motor
wir ing.

Remove motor, start capaci tor, start
relay, and motor wiring.

(d)
(d) Disengage spring from form-out latch-

lever assembly,

(e) Work form-out mechanism upward and
r e m o v e .

(e)

Reassemble form-out mechanism by
reversing procedure in 2.15.

2 . 1 6Reassemble motor by reversing pro¬
c e d u r e i n 2 . 1 3 .

2 . 1 4

m o t o r

right rear view

b r u s h h o l d e r

mounting screw motor relay
mounting screw

mounting screws (4)

Figure 4-Motor and Form-Out Mechanisms
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M A I N S H A F T M E C H A N I S M

D i s a s s e m b l e m a i n s h a f t m e c h a n i s m
(Figure 5) as follows:

(a) Remove trip shaft mechanism,
(b) Remove selector mechanism,

(c) Remove motor,
(d) Remove form-out mechanism.

D I S T R I B U T O R M E C H A N I S M

2 . 1 7
2 . 1 9 D i s a s s e m b l e d i s t r i b u t o r m e c h a n i s m

(Figure 5) as follows:

(a) Remove moun t ing sc rew and b rush
h o l d e r .

Loosen three distributor disc mounting
s c r e w s .

(b)

(e) Remove nut and flat washer from pivot
shaft attached to underside of carriage (c) Remove mounting screw, magnet brac¬

ket, and clutch trip mechanism.

Loosen bearing mounting screw and
remove bearing clamp.

L o o s e n s c r e w a n d r e m o v e b r a c k e t .

d r i v e b a i l .

( f ) Disengage front end of carr iage l ink
from pivot shaft.

Remove retaining ring from eccentric
f o l l o w e r a r m .

Disengage eccentric follower arm from
f u n c t i o n r o c k e r s h a f t .

Slide main shaft to right and lift from
casting.

Reassemble main shaft mechanism by
reversing procedure in 2.17.

(d)

(g)
(e)

(h) ( f ) L o o s e n t w o s c r e w s t h a t m o u n t t h e
right bracket.

(i)
(g) R e m o v e b e l t f r o m m o t o r.

2 . 1 8 (h) L i f t d i s t r i b u t o r m e c h a n i s m f r o m c a s t ¬

ing.

l e f t r e a r v i e wm a i n s h a f t
m e c h a n i s m

magnet
b r a c k e t

d i s t r i b u t o r
f o r m - o u tm e c h a n i s m

m e c h a n i s m

s e l e c t o r
m e c h a n i s m

e c c e n t r i c
f o l l o w e r

a r m

Figure 5-Main Shaft and Distributor Mechanisms
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2 . 2 0 Reassemble distributor mechanism by
reversing procedure in 2.19.

(d) Remove retaining rings from posts at
rear of left and right function bail drive

l i n k s .
F U N C T I O N R O C K E R S H A F T

(e) Loosen two mounting screws and re¬
move le f t and r igh t func t ion rocker

shaft bearing clamp plates,

(f) Lift function rocker shaft from casting.

2 . 2 1 Remove function rocker shaft (Figure
6) as follows:

(a) Remove trip shaft,

(b) Remove form-out.
2 . 2 2 Reassemble function rocker shaft by

reversing procedure in 2.21.(c) Remove main shaft.

m a m f o r m - o u t
m e c h a n i s m

f u n c t i o n
r o c k e r

s h a f t

top view

Figure 6-Function Rocker Shaft

Page 7
7PagesISS 1, SECTION 574-422-702TC



T E L E T Y P E C O R P O R A T I O N
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Issue 2, June 1973

3 8 E L E C T R I C A L S E R V I C E U N I T S

D E S C R I P T I O N A N D O P E R A T I O N

C O N T E N T S P A G E indicate the changes and additions. If adetailed
circuit description is required, refer to the appro¬
priate WDP (Wiring Diagram Package).1 . G E N E R A L 1

2 . E L E C T R I C A L S E R V I C E U N I T
P R O V I D I N G D C A N D E I A

I N T E R FA C E ( W E S U O O l ) . .

1 . 0 2 Two types of electrical service units are
c o v e r e d i n t h i s s e c t i o n . T h e fi r s t u n i t t o

be covered (WESUOOl) provides both dc
(current/no current), and EIA (Electronics Indus¬
tries Association) Standard RS-232-C interfacing.
The second unit to be covered (WESU002) uses
FSK (Frequency Shifted Keying) to provide
interfacing with aprivate telephone line or some
data access arrangement. Both units can be
mounted in the pedestal of the floor model or in
aseparate housing for the table model.

1

D E S C R I P T I O N 1

T E C H N I C A L D A T A 2

A. Signal and Control
Interface

B. Physical, Electrical, and
E n v i r o n m e n t a l
C h a r a c t e r i s t i c s . . . .

2

3
2 . E L E C T R I C A L S E R V I C E U N I T P R O ¬

V I D I N G D C A N D E I A I N T E R F A C E
(WESUOOl)

O P E R A T I O N 3

3 . E L E C T R I C A L S E R V I C E U N I T
PROVIDING FSK (FREQUENCY
SHIFTED KEYING) INTERFACE
(WESU002)

DESCRIPTION

D E S C R I P T I O N

2 . 0 1 The physical make-up of the electrical
service unit consists of amain baseplate

on which is mounted adc power supply and a
circuit card assembly. Mounting facilities are also
provided for various options such as areader
power pack or an elapsed timer.

1 0

1 0

T E C H N I C A L D A T A 1 0

A. Interface
B. Carr ier Frequenc ies .
C. Signal Level
D. Physical, Electrical, and

E n v i r o n m e n t a l
C h a r a c t e r i s t i c s . . . . ,

1 0 2 . 0 2 Asix-pushbutton c luster wi th internal
indicator lamps, that is connected by

cable to the electrical service unit, provides the
operator with mode switching, break generation,
and manual answer-back trip, and also avisual
ind ica t ion o f the mode s ta tus or a la rm cond i t ion .
Two cables are supplied with the electrical service
imit; one goes to the connector board at the rear
of the printer, the other goes to the motor.

1 0
1 0

1 0

O P E R A T I O N . 1 0

A. Modem Card (322490)
1216SD 

B. Logic Card (322491)
1227SD 

1 1 2 . 0 3 Aconnector assembly with spare termi¬
nals is prov ided for customer con¬

nection of dc signal lines. When EIA interface is
used, the customer can provide his own connector
or use an optional interface cable available from
Teletype Corporation. There is an auxiliary con¬
nector on the circuit card that provides customer
access to the “EOT” (End of Transmission) and
“paper-out” contacts. The connector also pro¬
vides for remote switching of the “answer-back
m e c h a n i s m .

1 1

1 . G E N E R A L

1 . 0 1 This section provides the description
and operat ion of the 38 e lect r ica l

serv ice un i ts . I t i s re issued to make some add i¬
tions and minor corrections. Marginal arrows

> >

©1972 by Teletype Corporation
All rights reserved
Pr in ted in U .S .A . Page 1



T E C H N I C A L D A T A

A. Signal and Control Interface

The electrical service unit provides two
basic types of inter face to external

signaling lines. The 20-60 ma type is used for
special data set operations, or interoffice transfer.
The EIA type is used with an external data set
and may be used in avariety of applications. A
control contact interface is provided that allows
t h e c u s t o m e r a c c e s s t o c e r t a i n i n t e r n a l c o n t r o l
c o n t a c t s .

NOTE: All operating currents are supplied from
an external dc battery. The open circuit signal
voltage on either loop must not exceed 125 volts.

2 . 0 4

The internal signal circuits of the elec¬
t r i c a l s e r v i c e u n i t d o n o t a f f e c t t h e

normal input (selector) distort ion tolerance or
output (distributor) distortion tolerance.

2 . 0 6

2 . 0 7 When the unit is to be operated with¬
out making any physical connection to

an external l ine, it is advisable to disconnect
c o n n e c t o r J l l . T h i s w i l l e l i m i n a t e s p u r i o u s
printing as the key switch buttons are pressed.

D C I n t e r f a c e

Operation into adc interface may be
two-wire connected (half-duplex. Fig¬

ure 1) or four-wire connected (full duplex. Figure

2 . 0 5

E I A I n t e r f a c e
2).

Operating
c u r r e n t s a t 2 0 m a ,

reliable operation
w i l l b e a b o v e 1 2 m a

Operation into an EIA device is made
a t P l l i n a c c o r d a n c e w i t h t h e s t a n d a r d s

set up in RS-232-C. Acable can be made using a
“Molex” connector according to the information
supplied iri Figure 3or an optional EIA interface
cable 188724 can be used. The following chart is
used to descr ibe the EIA s ignals present at
c o n n e c t o r P l l .

2 . 0 8

at 60 ma, reliable operation
w i l l b e a b o v e 3 5 m a

upper current limit, 75 ma max

E I A I N T E R F A C E S I G N A L S A T C O N N E C T O R P l l

P I N N O . E I A S I G N A L E X P L A N A T I O N

1 (AA) Protective Ground F r a m e

2 (CB) Clear to Send This lead is connected to circuit card paths which will
permit adding aseries resistor to “signal ground” if
d e s i r e d .

3 (BB) Received Data An “ON” (-I-) input represents aspace and an “OFF
negative voltage represents amark.

4 (CA) Request to Send This output is held high whenever power is applied to the
se t .

6 (CC) Data Set Ready T h i s l e a d c o n t r o l s t h e s e t m o t o r :

A(-I-) input voltage turns the motor “ON.
A(-) input voltage turns the motor “OFF.

7 Signal Ground

(BA) Send Data

C o m m o n R e t u r n

8 A(+) output voltage represents a“SPACE.
A(-) output voltage represents a“MARK.

See explanation for pin 2.

»

1 2 (CF) Ring Indicator

Page 2 S E C T I O N 5 7 4 - 4 2 3 - l O O T C



EIA INTERFACE SIGNALS AT CONNECTOR Pll (Continued)

E X P L A N A T I O NE I A S I G N A LP I N N O .

See explanation for pin 2.(CF) Receive Line Signal
D e t e c t o r

(CD) Data Terminal Ready

1 3

This output is held “ON” (+) when any of the following
c o n d i t i o n s e x i s t s .

The EOT switch (in the printer base) is not sensing
a n E O T .

The LOCAL pushbutton has not been depressed.
The OFF pushbutton has not been depressed.
Paper is available on the printer (ie, paper-out
switch is not sensing paper out). Option 2shunts
the paper-out contacts. The data terminal ready
signal is then no longer dependent upon these con¬
tacts. By adding Option 3, the paper-out switch
contacts are bypassed and the Data Terminal Ready
signal is no longer dependent upon those contacts.

1 5

a .

b .

c .

d .

2 % t o 9 5 %(d) Relat ive humidi tyC o n t r o l C o n t a c t I n t e r f a c e

C o n n e c t o r P 2 0 o n t h e c i r c u i t c a r d
assembly (Figures 4and 5) affords

access to the “paper-out” and “EOT” contacts
and provides connection for aparallel “HERE IS
contact to operate the answer-back trip magnet.

NOTE:The c i rcu i t card assembly comes sup¬
plied with adummy connector (J20) which
completes the contact circuitry in those instances
where the customer has no need for the contact
interface provided at P20.

T h e r e i s a n a d d i t i o n a l “ O p t i o n 2
(Figure 4) provided at P20. This option

strap disables the normally closed “paper-out
contact (contact will be shunted). Using adc
interface, if this contact were not shunted, the set
motors would turn off in the event of a“paper-
out” (form-feed sets) a“low-paper” (friction feed
sets) condition at the printer. Using aEIA
interface, if this contact were not shunted, there
would be an OFF signal at the “Data Terminal
Ready” lead and the “Send Data” lead in the
event of apaper-out condition.

B. Physical, Electrical, and Environmental
C h a r a c t e r i s t i c s

Temperature Ranges —

This equipment is intended to be oper¬
a t e d i n a r o o m e n v i r o n m e n t w i t h i n t h e

temperature range of 40°F to 110°F.
Serious damage to it could result if this
range is exceeded. In this connection,
particular caution should be exercised
in using acoustical or other enclosures.

2 . 0 9

O P E R A T I O N

The operation of this electrical service
u n i t w i l l b e o n a f u n c t i o n a l b a s i s . A t

t imes, key electronic components wil l be dis¬
cussed when knowledge of their operat ion is
needed in understanding signal flow. This oper¬
ation should be used in conjunct ion with the
block diagram found in WDP0320.

Signal Circuits (Receive) 1194SD-B1

The signal input circuits respond to the
incoming signals (received data) in the

following manner. Amarking signal input (minus
v o l t a g e i n E I A ,
equivalent of alow at the 3-input OR gate which
represents the input circuit. Similarly, the closure
of the LOCAL pushbutton switch contact will
apply agroimd (low) at the 3-input OR gate. Any
l o w a t t h e 3 - i n p u t O R g a t e i s i n v e r t e d b y
transistor Q5 and wUl appear as ahigh at a“wired
a n d ” c o n n e c t i o n . T h e “ w i r e d a n d ” c o m b i n e s t h e
LINE pushbutton switch input with the inverted
output from the 3-input OR gate. With the LINE
pushbutton not depressed, the “wired and” out-

2 . 1 1> >

2 . 1 0

2 . 1 2

i n d c ) i s t h eC ( > >c u r r e n t o n

18 pounds( a ) We i g h t

(b) Input power 1 1 5 v a c + ^ 1 0 % ,
47.5 to 63 Hz,

single phase (3-wire)

( c ) P o w e r c o n s u m p t i o n . . . . m a x i m u m
3 0 0 w a t t s

Page 3ISS 2, SECTION 574-423-lOOTC



P l lJ l l

V v \ H i i15<
E O T

P A P E R O U T

^+24 VDC- 2 4 V f
<«4 ^ A A ^ / \

L O C A L
O F F

M O T O R C O N T R O L
R E L A Y D R I V E R -

- 2 4 V D C

A / W + 2 4 V

S M D A M P

A A A a iC U S T O M E R
EQUIPMENT

6 0 M A
O P T I O N\ \ 7TRANSMITTER̂

v w >5> I\ R E C E I V E R

20/60 MA
L I M I T E R

O P T I C A L
I S O L A T O R>9> ♦ 4 -

j

S I G N A L L I N E K E Y E R

»

4
1 2 5 V O L T S M A X

3 V O L T S M I N - 2 4 D C14^ - 2 4 V D C

<7^
~hC U S T O M E R P R O V I D E D C A B L E

2>
N O C I R C U I T

C O N N E C T I O N12>
13>

Figure 1-Wiring for DC Half-Duplex
(2-Wire) Operation
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P l lJ l l

V v V r t n15<
E O T

P A P E R O U T

\+24 VDCV - 2 4 V
w v

L O C M . O F F
M O T O R C O N T R O L

R E L A Y D R I V E R -

- 2 4 V D C>6>
i

K 7
< 4 ^ A A A . + 2 4 V

S M D A M P

>3> W VC U S T O M E R
E Q U I P M E N T i6 0 M A

O P T I O NTRANSMITTER̂ \ V

>5>V v V X A\
20/60 MA

I
L I M I T E R

/ O P T I C A L
I S O L A T O R♦1 2 5 V O LT S M A X

3 V O LT S M I N
J

S I G N A L L I N E K E Y E R

>ii>
RECEIVER^ <3

<10<
\ 7- 2 4 D C14^ - 2 4 V D C

<7<6 1
K 7

C U S T O M E R P R O V I D E D C A B L E
7/

2>
12> N O C I R C U I T

C O N N E C T I O N

13>

Figure 2-Wiring for DC Full Duplex
(4-Wire) Operation
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_ r
j i i p i i

DATA TERMINAL (CD) 20 ̂
R E A D Y w v H 4 i<J5<

E O T

P A P E R O U T

\+24 VDC\ 7 - 2 4 V
DATA (BA) 2̂ <8^ V \ ^

L O C A L

S E N D

O F F
M O T O R C O N T R O L

R E L A Y D R I V E R -
- 2 4 V D C

DATA SET (CC) 6̂
R E A D Y

>6>

REQUEST TO (CA) 4̂SEND^ <4^ A A A / + 2 4 V

S M D A M P

RECEIVE DATA (BB) 3̂ >3> A A A /

i6 0 M A

OPTION)1 8 8 7 2 4
E I A I N T E R F A C E

CABLE (OPTIONAL)

n

i
l l

O P T I C A L
I S O L A T O R9> ♦

S I G N A L L I N E K E Y E R

>11>
I K

<10̂
- 2 4 D C< i < - 2 4 V D C

< ASIGNAL GROUND (AB) 7
PROTECTIVE (AA) 1

G R O U N D

CLEAR-TO-SEND (CB) 5

RING INDICATOR (CE) 22

< A 7 h
> 2 >

N O C I R C U I T
C O N N E C T I O N>12>

4-y >13>RECEIVED LINE (CF) 8
S I G N A L D E T E C T O R

Figure 3-Wiring for EIA Operation
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J20 P 2 0

A N S B A C K
C O I L

)( HERE IS
2> + 2 4 V O L T

O P T I O N 2
C U T T O E N A B L E

N O R M A L L Y C L O S E D
P A P E R O U T C O N T A C T

S E E T E X T

^TO SET
C I R C U I T S

>6> X ' P A P E R - O U T
C O N T A C T S^TO SET

C I R C U I T S

>»> T O S E T
C I R C U I T S

■* ● E O T C O N T A C T S

>12> T O S E T
C I R C U I T S

>13>
>14> >TO SET

C I R C U I T S

Figure 4-Wiring for Control Contact Interface Witii
Connector J -20 Ins ta l led
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J 2 0 P 2 0

A N S B A C K
C O I L

A U X I L I A R Y
H E R E I S

C O N T A C T
Xhere is

+ 2 4 V O L T

^TO SET
C I R C U I T ST O

A U X I L I A R Y
P A P E R O U T
C I R C U I T R Y

>=>< « < 1

X-^TO SET
C I R C U I T S

P A P E R O U T
C O N T A C T S

> T O S E T
C I R C U I T S

S E E T E X T 8

\ /

T O
A U X I L I A R Y 4 E O T C O N TA C T S

E O T
C I R C U I T R Y

>2> ^TO SET
C I R C U I T S

>13>
C U S T O M E R

P R O V I D E D C A B L E >14> ^TO SET^CIRCUITS

Figure 5-Wiring for Control Contact Interface Showing
P o s s i b l e C u s t o m e r C o n n e c t i o n
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put wi l l be h igh when the input c i rcu i ts are
marking, and low when all the OR gate inputs are
high.

Reader and Answer -Back Con t ro l s 1194SD-B5

The operation of the reader is directly
controlled by the distributor trip mag¬

net. When the magnet is energized, it provides for
the mechanical pulsing of the reader feed contact.
It is the periodic opening and closing of this
contact which pulses the reader feed magnet
(stepping motor).

2 . 1 6

The “wired and” output is inverted by
transistor Q2 and applied to the selec¬

tor magnet coils. The output of Q2 follows the
3-input OR gate output and therefore energizes
the selector magnet (marking condition) when¬
ever any input is low (marking).

NOTE:The h igh appear ing at the input o f Q2
must be supplied by the LINE FDX switch (either
directly or from transistor Q3) or through the
OFF switch contacts and paper alarm contact.
The absence of ahigh at Q2 constitutes aspace;
therefore, in LOCAL the high or low input to Q2
is de termined by the d is t r ibu tor contac ts o r
B R E A K s w i t c h c o n t a c t .

2 . 1 3

2 . 1 7 W i t h t h e r e a d e r c o n t r o l l e v e r i n t h e

START pos i t ion, the TDC re lay wi l l
energize through the paper alarm contacts, the
OFF switch contact, the reader control switch
contacts, and through the ENQ, DC-3, and EOT
contacts. Aset of relay contacts (TDC-2) shunts
t h e s t a r t c o n t a c t t o h o l d t h e r e a d e r O N .

W i t h t h e r e a d e r c o n t r o l l e v e r i n t h e O N

posi t ion, the reader can be star ted
remote ly by rece iv ing aDC-1 charac ter. Th is
prov ides amomentary shunt across the s ta r t
contact. The TDC relay will energize, causing the
reader to stop when the fo l lowing condi t ions
e x i s t :

2 . 1 8

Signal Circuits (Send) 1194SD-B3

The signal output circuits generate EIA
or dc signals in the following manner.

Interrupt ion of the c i rcui t common ground at
inverter Q3 will present alow at the input of Q7
which will result in ahigh at the output of Q7.
This high is transmitted as aspacing signal.
Conversely, closure of the circuit common results
in amarking signal. The signal line keyer (Q7)
output is also dependent upon the LINE FDX
c o n t a c t a n d L I N E c o n t a c t s o t h a t w h e n e v e r t h e
set is in LOCAL or OFF mode, the +24 volt input
through these contacts holds the keyer output
marking.

M o d e C o n t r o l 1 1 9 4 S D - B 4

2 . 1 4

R e a d e r c o n t r o l i n S T O P o r F R E E

posit ion
(1)

(2) Atape-out or tight-tape condition

A m o m e n t a r y o p e n i n g o f t h e E O T,
DC-3, or ENQ contact

(3)

Apaper-out alarm condition.

Along with the control by the TDC-3
relay contact the distributor trip mag¬

net is also directly controlled by aSTEP contact
on the reader control switch or by the form-feed
contact within the printer. The STEP is closed
when the reader control switch is placed in the
STEP posi t ion. I t wi l l remain c losed for one
character cycle, opening automatically when the
cycle is complete.

(4)

2 . 1 9
2 . 1 5 The mode control circuits respond to

the operator input (pushbuttons) which
place the set into various modes of operation;
O F F, L O C A L , L I N E , a n d L I N E F D X . T h e
LOCAL, LINE, and LINE FDX lamps are lighted
directly through closure of the associated switch
contact. The ALARM lamp is lighted by closure
o f a

(optional) contact to ground. The “data terminal
ready” output provides apositive output (ready)
only when the following conditions exist:

( (

paper a larm » > con tac t o r “ l ow - t ape

The answer-back tr ip magnet (which
controls the starting and stopping of

the answer-back mechanism) is dependent upon
the con tac t o f t he HERE IS sw i t ch and ( i n
sprocket feed sets) also upon the form-feed sets.

M o t o r C o n t r o l

2 . 2 0

(1) The “paper a larm” contact is c losed
(paper not out or low).

(2) The OFF switch contact is closed (OFF
pushbutton not depressed).

(3) The LOCAL switch contact is c losed
(LOCAL pushbutton not depressed).

(4) The EOT contact is closed (EOT con¬
tact opens momentarily when the set

receives the EOT code character).

Contacts of the motor contro l re lay
turn the set motor ON when the relay

is energized. The motor control relay is energized
when aground is applied to the coil through the
LOCAL switch contact, the “forming out” con¬
tacts (in sets using sprocket feed printers), or
through the OFF switch. Aground is developed

2 . 2 1
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B. Carrier Frequenciesat Q4 (relay driver) in response to a“data set
ready” input (EIA in ter face) or f rom in terna l
circuitry (dc interface). Originate

(transmit —FI) 1070 Hz (space)
1270 Hz (mark)

+1-1/2 Hz
P o w e r D i s t r i b u t i o n

Line power is applied from the power
cord directly to aconvenience recepta¬

cle, and through aset fuse FI (A) to the
remainder of the set. Asecond fuse F2 protects
the dc power supply. Athird fuse FI (B) on the
power supply rectifier regulator board is part of
an overvoltage protection circuit associated with
the 6volt supply.

2 . 2 2
Originate
(receive —F2) 2025 Hz (space)

2225 Hz (mark)
+1-1/2 Hz

A n s w e r

(transmit —F2) 2025 Hz (space)
2225 Hz (mark)

+1-1/2 HzE L E C T R I C A L S E R V I C E U N I T P R O ¬
VIDING FSK (FREQUENCY SHIFTED
KEYING) INTERFACE (WESU002)

3 .

A n s w e r
(receive —FI) 1070 Hz (space)

1270 Hz (mark)
+1-1/2 HzD E S C R I P T I O N

C. Signal LevelThe physical make-up of the electrical
service unit consists of amain baseplate

on which is mounted adc power supply and two
circuit card assemblies. Mounting facilit ies are
also provided for various options such as areader
power pack or an elapsed timer.

Two six-pushbutton clusters with inter¬
nal indicator lamps, that are connected

by cable to the electrical service unit, provides the
operator with mode switching and avisual indica¬
tion of the mode status or alarm condit ion. Three
cables are supplied with the electrical service unit;
one goes to the connector board at the rear of the
printer, one to the motor, and one provides
connection to the telephone line or adata access
arrangement.

3 . 0 1

T r a n s m i t

signal level 0 t o - 1 2 d B m
(continuously variable)

R e c e i v e

signal level 0 t o - 5 0 d B m

(mean sensitivity)
3 . 0 2

D. Physical, Electrical, and Environmental
C h a r a c t e r i s t i c s

1 8 p o u n d s

. . 1 1 5 v a c + 1 0 % ,
47.5 to 63 Hz,

single phase (3-wire)

( a ) W e i g h t . . .

(b ) Inpu t power

T E C H N I C A L D A T A
Power consumption . . . . maximum

3 0 0 w a t t s
A . I n t e r f a c e

2 % t o 9 5 %Relative humidityT h e i n t e r f a c e c a b l e c o n n e c t s t o c o n ¬
n e c t o r 1 6 o n t h e c i r c u i t c a r d . I f a n

automatic DAA is used, the connections are as
f o l l o w s :

3 . 0 3

Temperature Ranges —

This equipment is intended to be oper¬
ated in aroom environment within the
temperature range of 40°F to 110°F.
Serious damage to it could result if this
range is exceeded. In this connection,
particular caution should be exercised
in using acoustical or other enclosures.

D A A T E R M I N A LW I R E

-V)B l u e DC for DAA Operation

DA) Data Transmission
OH) Off Hook
RI) Ring Indicator
DT) Data Tip
DR) Data Ring

+V)W h i t e
B l a c k
G r e e n
Y e l l o w

Orange
R e d

O P E R A T I O N

The operation of this electrical service
unit wi l l be on afunctional basis. At

times, key electronic components will be dis-

3 . 0 4
F o r c o n n e c t i o n t o a m a n u a l D A A o rN O T E :

private line, only DT and DR leads are connected.

S E C T I O N 5 7 4 - 4 2 3 - l O O T CPage 10



NAND gates (normally effective as inverters) to
the trigger input of the 10th flip-flop, and the SD
terminals of the other nine flip-flops also resetting
t h e c o u n t t o z e r o .

cussed when knowledge of their operat ion is
needed in understanding signal flow. This oper¬
ation should be used in conjunct ion with the
b lock d iag ram found i n WDP0344 . The two
c i r c u i t c a r d s u s e d i n t h i s e l e c t r i c a l s e r v i c e u n i t w i l l

be covered individually. D e m o d u l a t o r

A. Modem Card (322490) 1216SD The carrier signals received on terminals
12 and 15 of connector J2 are stepped

up by transformer T1 to properly drive the input
filter. When receiving the high band, the high-pass
filter passes the received signals while attenuating
the low band signals being transmitted. When
receiving the low band, the low-pass filter passes
the received signals for demodulation while block¬
ing the transmitted high band.

NOTE:When the transmitted signal is high-pass
filtered, the received signal is processed by the
low-pass filter; when the transmitted signal is
low-pass filtered, the received signal is passed by
the high-pass filter.

3 . 1 0

M o d u l a t o r

The clock consists of an NPN transistor
(Q9) Pierce crystal oscillator operating

at 1000, 640 Hz, and another NPN transistor
(Q8) used as abuffer amplifier. It is possible to
use the collector output of Q8 which is available
a t t e rm ina l 10 o f J2 , as an ex te rna l c l ock
whenever -^6 vdc is applied to terminal 2of J2.

3 . 0 5

The collector output of Q8 drives the
first of nine J-K flip-flops which are

wired as aripple-carry binary divider chain. The
flip-flop outputs, together with the clock (which
inhibit all outputs during the counting ripple),
transmit band selection and dc data signal. These
outputs selectively are programmed as inputs to
the four sets of AND gates.

3 . 0 6

M o s t o f t h e d e m o d u l a to r g a i n a n d
l imit ing is provided by al inear inte¬

grated circuit operational amplifier 709C. It is
fol lowed by three discrete NPN transistors; a
phase-inverter Q4 and aclass Bpush-pull pair Q2
and Q3, whose output drives the two discrimi¬
n a t o r t r a n s f o r m e r s T 2 a n d T 3 . T r a n s f o r m e r T 2
resonates at afrequency higher than mark (1270
Hz or 2225 Hz) while T3 resonates at afrequency
lower than space (1070 Hz or 2025 Hz). Both T2
and T3 secondaries are center-tapped to provide
full-wave detection, with the direct current out¬
puts arranged in series so that spacing (T3) is
negative and marking (T2) is positive. The sum of
these two outputs is presented to the gate of the
FET amplifier.

3 . 1 1

Depending on the control voltages from
the logic card, terminals 1and 4of

connector J2, one set of AND gates will have all
its inputs high after the divider has progressed to
the proper integer: 467 for 1070 Hz, 394 for
1270 Hz, 247 for 2025 Hz, and 225 for 2225 Hz.
Th is number represents tw ice the f requency
which is then divided by 2by the 10th flip-flop
to generate asquare wave at the desired fre¬
q u e n c y .

3 . 0 7

C a r r i e r D e t e c t i o nNOTE:F o r c l a r i t y , t h e r e m a i n d e r o f t h i s
description will refer only to the low band
operat ion, ie , 1070 Hz and 1270 Hz, corre¬
sponding to divisors of 467 and 394. For high
band operation, substitute 2025 Hz and 2225 Hz,
corresponding to divisors of 247 and 225, respec¬
tively.

The secondary voltages of T2 and T3
are tapped by capacitors C36 and C35

respectively, and divided by capacitor C6 so that
either marking or spacing carrier is rectified by
the base emitter junction of transistor Q5. TrEin-
sistor Q6 amplifies and inverts the output of Q5
so that terminal 8of connector J2 is “high” when
an adequate carrier is being received, and “low
when no carrier is being received.

3 . 1 2

When the proper set o f AND gates
corresponding to 1070 Hz (FI) is made

high, alow is presented to the trigger input of the
10th flip-flop, and also to the SD (Set Direct)
terminals of the other nine flip-flops resetting the
c o u n t t o z e r o . T h e l o w a t t h e S D t e r m i n a l s o f t h e

flip-flops is immediately removed by the reset
a c t i o n .

3 . 0 8

B. Logic Card (322491) 1227SD

S e n d D a t a

3 . 1 3 In amarking state, t ransistor QIO is
and res is tor d iv ider R28 and R30

provide ahigh at p in 9of A3. Dur ing aspace,
t ransistor QIO wi l l be “off ” and alow wi l l be
present at pin 9of A3.

i t »
o n

3 . 0 9 When the proper set o f AND gates
corresponding of 1270 Hz (F2) is made

high, alow is transferred through two interposing

ISS.2, SECTION 574-423-lOOTC Page 11



R e c e i v e D a t a on Al-2 which has no effect on the RS flip-flop.
If the originate/answer flip-flop is set to the
originate mode, Al-1 goes high, Al-2 goes low,
which causes the RS flip-flop to place the set in
t h e o n - l i n e m o d e .

3 . 1 4 The receive and send data is coupled to
the selector magnets through one of

three gates and transistors Qll and Q14. In a
marking state, the outputs of the gates are all
high. This will turn on transistors Qll and Q14
and energize the selector m^nets. Gate A2-4,
A2-5, and A2-6 is used for local copy in the local
mode. Gate B3-1, B3-2, and B3-3 is used to
c o n t r o l l o c a l c o p y v i a t h e F D X a n d E C H O
pushbuttons in the on-l ine mode. Gate B3-4,
B3-5, and B3-6 monitors the demodulator. For a
mark condition to occur, each of the three gates
must have one input low. For aspace condition,
at least one of the three gates must have both of
its inputs high.

Gate B3-8, B3-9, and B3-10 couples the
send data in the on-line mode through

gate A3-5 and A3-6 to the modulator. Alow on
B3-8 causes ahigh at A3-6 which is equivalent to
aspac ing cond i t ion . Gate B3-11 , B3-12 , and
B3-13 is used to turn the demodulated signal
around to the modulator in the echo mode. Input
B3-12 monitors the ECHO key which is normally
low. In the echo mode B3-12 goes high which will
couple the modulator to the demodulator.

3 . 2 0

Originate/Answer Mode Control

The originate/answer flip-flop gates
A2-8, A2-9, A2-10, A2-11, A2-12, and

A 2 - 1 3 d e t e r m i n e t h e t w o o n - l i n e o p e r a t i n g
modes, originate or answer. The flip-flop is reset
when alow is present on A2-9. When A2-8 is low,
B2-12 will be high, and transistors Q8 and Q7 will
be “on,” thus energizing the originate relay. The
flip-flop will remain in this state until the ANS
pushbutton is depressed or alow is present on
A2-9; the flip-flop is now in the answer mode.

Off-Hook, Tape Reader, and Motor Control

In the on-line mode gate A3-1 is low
while A3-2 is high. Transistor Q13 is

on” which will energize the off-hook and motor
control relays, enabling the tape reader control
relay. In the local or clear modes gate A3-1 is high
while A3-2 is low. Transistor Q13 is “off,
therefore the off-hook, motor control, and tape
reader control relays are de-energized.

O n - L i n e a n d M o d u l a t o r C o n t r o l

3 . 2 1

3 . 1 5

( C

Carrier Control, Originate/Answer Lamp Circuits

When gate B2-3 monitors acarrier
detector, it will be high. Gate Bl-1

monitors the originate/answer flip-flop and is high
in the answer mode. Gate Bl-2 goes high when a
carrier is received; this presents alow at Bl-12
forcing Bl-11 high which will turn transistor Q1
on illuminating the answer lamp. In addition, the
answer lamp will flash when the R1 contact (in an
automatic DAA) responds to the ringing pulses of
an incoming call.

3 . 1 6 The flip-flop C3-1, C3-2, C3-3, C3-4,
C3-5, and C3-6 by amomentary low on

pin 5resets the flip-flop so that it can respond to
one of three on-line modes: Automatic Answer,
Manual Answer, and Manual Originate. During
reset, C3-3 will be low and C3-6 will be high.

3 . 2 2

A u t o m a t i c A n s w e r

3 . 1 7 Automatic answering is accomplished
by the RI (Ring Indicator) contact (in

automatic DAA) closing in response to the ringing
pulses of an incoming call. Alow will then be
present at gate C3-1 putting the flip-flop in the
o n - l i n e m o d e .

When gate A2-2 monitors acarrier
detector, it will be high. A2-1 will be

high when the flip-flop is in the originate mode.
Transistor Q9 which is normally “on,” will turn

off” when A2-3 goes low. This allows capacitor
C5 to charge and the monostable multivibrator
Cl to time-out, before Cl-6 goes high which turns

transistor Q2, and illuminates the originate
lamp. At this time, Cl-8 goes low causing C2-8 to
flip and go low. This low is presented to Bl-4
making Bl-6 high which turns the local carrier

3 . 2 3

< (

M a n u a l A n s w e r

3 . 1 8 Normally, gate Al-13 is low causing
Al-12 to be high; this has no effect on

the flip-flop. When the answer key is depressed
Al-13 goes high and Al-12 goes low which
therefore causes the flip-flop to place the set in
t h e o n - l i n e m o d e .

> >( C
o n

< ( > »
o n .

Manual Originate 3 . 2 4 I f t h e r e m o t e c a r r i e r i s l o s t o r t h e s e t i s

switched out of the originate mode, the
circui ts wi l l revert to i ts normal condit ion by
turning Q9 “on” which causes Cl-6 and Cl-8 to
toggle back to areset state. However, C2-8 does

Gate Al-1 monitors the originate/
answer fl i p - flop . The answer mode

presents alow to gate Al-1 and therefore ahigh

3 . 1 9

Page 12 S E C T I O N 5 7 4 - 4 2 3 - l O O T C



not revert back to the reset state unti l the on-l ine
flip-flop is reset and alow is present at C2-10. In
the answer mode, gate Bl-8, Bl-9, and Bl-10
present alow to Bl-5 causing the local carrier to
t u r n “ o n .

P o w e r O n — R e s e t

3 . 2 7 When power is applied to the card,
capacitor C6 is allowed to charge

through A1-11 holding this input low for ashort
period of time. This will keep Al-6 which is
connected to the various circuit resets, low. After
C6 charges high enough, Al-6 will go high leaving
all points at reset. Diode CR2 limits the voltage
that C6 can chaise up to, while CRl is used to
discharge C6 during power shut down.
A b o r t T i m e r

3 . 2 8

A n s w e r - B a c k C o n t r o l

Gate B2-5 (which is normally high) will
be low when acarr ier has been received

f r o m a r e m o t e s t a t i o n . G a t e B 2 - 9 ( w h i c h i s
normally high) will be low in the answer mode.
When either or both gates B2-5 and B2-9 are high,
C2-6 will be reset high. At this time C3-9 is high
and C3-10 is low forcing ahigh at C3-8, C3-12,
and C3-13; consequently, C3-11 will be low and
transistor Q12 is “off.

3 . 2 5

The abort timer couples the low on Q5
drain to source, so that if the level on

the drain does not go high in the abort time
interval, areset occurs. Normally, the on-line
input to A3-13 is low when not in the “on” state,
which a l lows t rans is tors Q4, Q6, and Q3 to
couple a-12 volts to the gate of Q5 which will
keep it off. When the on-line condition is present
at A3-13, Q5 will turn “on.
L o c a l R e s e t

3 . 2 9

» >

> >

When gates B2-5 and B2-9 are both
low, C3-11 will be high, turning tran¬

sistor Q12 “on,” enei^izing the answer-back trip
m£^et. C2-1 monitors the send data and is low in
the marking state. The first mark to space
t r a n s i t i o n f r o m t h e a n s w e r - b a c k s w i t c h e s C 2 - 6
low and as aresult C3-11 goes low turning Q12

off,” de-eneigizing the ^swer-back trip magnet.

3 . 2 6

When in the local mode, ahigh is
coupled to the input of A3-11 which

wi l l ho ld the reset c i rcu i ts in areset s tate. In the
on-line mode, A3-11 will be low which will have
no effect on the reset circuit.C (

Page 13
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T E L E T Y P E C O R P O R A T I O N
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3 8 E L E C T R I C A L S E R V I C E U N I T

D I S A S S E M B L Y A N D R E A S S E M B L Y

Disconnect PI from reader power pack
c i r c u i t b o a r d .

C O N T E N T S P A G E (a)

11 . G E N E R A L

Remove -two push-on leads from stud
m o u n t e d r e s i s t o r .

(b)
2 . E L E C T R I C A L S E R V I C E

UNIT 1

Remove two moun t ing sc rews f rom
plastic brackets.

Remove reader power pack.

(c)
R E A D E R P O W E R PA C K 1

P O W E R S U P P L Y A N D
C I R C U I T B O A R D . .

(d)
1

Reassemble reader power pack by
reversing procedure in 2.01.

2 . 0 2
1 . G E N E R A L

P O W E R S U P P LY A N D C I R C U I T B O A R DThis section provides disassembly and
reassemb ly i ns t ruc t i ons f o r t he 38

electrical service unit (ESU). It is reissued to'^
make some corrections in 2.03 and 2.04. Marginal
a r r o w s i n d i c a t e t h e c o r r e c t i o n s . T h e s e i n s t r u c - - * — '

tions are confined to major subassemblies only. If
further disassembly and reassembly is required,
r e f e r t o S e c t i o n 5 7 4 - 4 2 3 - 8 0 0 T C .

1 . 0 1

Disassemble power supply and circuit
bo£ird (Figure 1) as follows:

(a) Remove all connectors on circuit card. n

2 . 0 3

(b ) Loosen l ower sc rews o f suppo r t i ng
brackets (Figure 2). Swing brackets

r e a r w a r d .
1 . 0 2 T o r e m o v e t h e E S U a s a u n i t f r o m t h e

teletypewriter set, refer to Section WESU 001 has 1circuit card;
W E S U 0 0 2 h a s 2 c i r c u i t c a r d s .
N O T E :

5 7 4 - 4 0 0 - 7 0 2 T C .

2 . E L E C T R I C A L S E R V I C E U N I T (c) Remove circuit cards.

R E A D E R P O W E R P A C K To reassemble, reverse procedure. Make
siure circuit card(s) are positioned prop¬

erly, with their comers in the slots provided at
their mounting brackets.

2 . 0 4

2 . 0 1 Disassemble reader power pack (Figure
1) as follows:

©1972 by Teletype Corporation
All rights reserv^
Pr in ted in U .S .A . Page 1



reader power pack

cab le c lamp

l e a d so n

' m $ s

power supply

c i r c u i t b o a r d
support bracket

r e a r v i e w

Figure 1-Electrical Service Unit

Page 2 S E C T I O N 5 7 4 - 4 2 3 - 7 0 2 T C



n

mount ing
b r a c k e t s

supporting
b r a c k e t s

r e a r v i e w

JFigure 2-Circuit Card Supporting Brackets

P£^e 3
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S E C T I O N 5 7 4 - 4 2 4 - l O O T C

Issue 1, May 1972

3 8 TA P E R E A D E R

D E S C R I P T I O N A N D P R I N C I P L E S O F O P E R A T I O N

P A G E 2 . D E S C R I P T I O N

The reader basically consists of atape
sensing and feeding mechanism driven

by an electromagnet. Also included are the
parallel output contacts, tight-tape, tape-out, and
start-stop contacts. Current and voltage rectifi¬
cation is provided by the reader power pack
which is mounted on the electr ical service unit.

C O N T E N T S

2 . 0 111 . G E N E R A L

2 . D E S C R I P T I O N 1

T E C H N I C A L D A T A 1

3 . P R I N C I P L E S O F
O P E R A T I O N . 2

The signal set up in the parallel output
contacts is distributed by the keyboard

d is t r ibu to r wh ich i s a lso common to the answer¬
back. This keyboard distributor is tripped by
means of aseparate electromagnet mechanism.
The electromagnet in the reader is pulsed from
the keyboard distributor by means of acontact
which is operated by the clutch trip lever.

2 . 0 23Tape Lid Mechanism 
Control Mechanism 

Distr ibutor Tr ip
Mechanism 

Feed Magnet Mechanism ...
Sensing Pin Guide
Mechanism 
C o n t a c t B l o c k M e c h a n i s m . . .

Tape Feed Mechanism
Upstop Mechanism 

A .
3B .

C .
3

D . 3
E .

5
F . 5
G . 5

8H . T E C H N I C A L D A T A

84 . F E A T U R E S Dimensions and Weight (approximate)2 . 0 3

F reewhee l i ng Mechan i sm . . .
Tight -Tape Mechanism . . . .
Tape-Out Mechanism 
Start Position

Step Position 
On Position 
Stop Position 
Free Position 

8A . Tape Reader
8B .
9 3-1/2 inches

. . 4 i n c h e s
3-1/2 inches
. 2 pounds

C . Width 

Depth
Height
Weight

Reader Power Pack

9D .
9E .

1 0F .
1 0G .

H . 1 0

6-1/4 inches
2-1/2 inches
2-3/4 inches
. . 1 p o u n d

W i d t h

Dep th
Height
Weight

1 . G E N E R A L

This section provides the description
and principles of operation for the 38

tape reader. The reader is an 8-level electro¬
m e c h a n i c a l d e v i c e w h i c h s e n s e s a n d t r a n s m i t s
coded intelligence perforated in paper tape.

1 . 0 1

E n v i r o n m e n t a l C h a r a c t e r i s t i c s2 . 0 4

This equipment is intended to be oper¬
a t e d i n a r o o m e n v i r o n m e n t w i t h i n t h e
temperature range of 40°F to 110°F.
Serious damage to it could result if this
range is exceeded. In this connection,
particular caution should be exercised
in using acoustical or other enclosures.

All references to left, right, front, and
rear are with respect to the reader being

viewed in its normal operating position. In the
illustrations, fixed pivot points are shown in solid
black; floating points, those moxmted on parts
that move, are crosshatched.

1 . 0 2

©1963, 1964, 1968, and 1972 by Teletype Corporation
All rights reserved
P r i n t e d i n U . S . A . Page 1



2 . 0 5 E l e c t r i c a l C h a r a c t e r i s t i c s — P o w e r P a c k 2 . 0 7 Tape Specifications

I n p u t
O u t p u t

8 - l e v e l
1 i n c h

. . 1 1 5 v o l t s a c
M i n 1 3 7 v o l t s d c

@0.160 ampere

Level 
Width 
C o d e c o m b i n a t i o n s

per inch
F e e d h o l e d i a m e t e r . . . 0 . 0 4 6 5 i n c h

1 0

2 . 0 6 E l e c t r i c a l C h a r a c t e r i s t i c s

Magnet
F e e d

3 . P R I N C I P L E S O F O P E R A T I O N

P o w e r d i s s i p a t i o n . . . . 2 - 1 / 4 w a t t s
N o m i n a l a t t r a c t i o n
t i m e

The tape reader senses coded intelli¬
gence perforated in tape and transmits

this intelligence as aparallel output. The reader
consists of three basic mechanisms; the reader
mechanism, the power pack, and the distributor
mechanism (Figure 1).

The reader mechanism senses and feeds
the tape. Other submechanisms, within

the reader, will convert the intelligence sensed in
the tape into aparallel output.

3 . 0 1

, . . . 8 t o 1 1 m i l l i s e c o n d s

at anominal peak transient
current of 0.220 ampere

N o m i n a l
r e l e a s e t i m e . . . 7 t o 1 0 m i l l i s e c o n d s

3 . 0 2

CAUTION: H I G H V O L T A G E P E R S I S T S 1 0
S E C O N D S A F T E R P O W E R I S R E M O V E D .

p o w e r
s o u r c e

¥

power pack

I
n

I
i

o o o

O O o typing unit
o o

r e a d e r
m e c h a ¬

n i s m

o O O O
d i s t r i b ¬

u t o r

t r i p
m e c h a ¬

n i s m

o o o ° o o
o

o O O

O O o

O O

O O

O o O 0
o

O o O I
k e y

e l e c t r i c a l
t r a n s f e r

Figure 1-Tape Reader With Major Mechanisms
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The power pack provides current recti¬
fi c a t i o n f o r t h e r e a d e r m e c h a n i s m . T h e

power pack is mounted on the electrical service
imit and is physically connected to the reader by
means of acable assembly.

3 . 0 3 s t a r t

step
o n

control lever— stop
/ f r e e

The distributor trip mechanism receives
the para l le l ou tput f rom the reader

mechanism and converts it to serial stop-start
signals.

A. Tape Lid Mechanism

When the tape lid latch handle is moved
to the right, the spring-biased tape lid

swings open. The two locating pins guide the tape
as it travels across the top of the plate (Figure 2).

B . C o n t r o l M e c h a n i s m

3 . 0 4

T I3 . 0 5

stop
tape-out
t ight-tape

c o n t a c t w i r e s —

There are five positions in the control
mechanism (Figure 3): START, STEP,

ON, STOP, and FREE. When the control lever is
moved to the START position, the spring-biased
start contact wires will be positioned on the start
c o n t a c t . S i n c e t h e s t a r t c o n t a c t w i r e s a n d t h e
s t a r t c o n t a c t a r e w i r e d i n s e r i e s w i t h t h e d i s t r i b u ¬

tor clutch trip coil in the typing unit, the coU
energizes and releases the tape reader trip lever
(Figure 4).

3 . 0 6

s t a r t c o n t a c t w i r e

step contact wire

l e f t f r o n t v i e w

Figure 3-Control Mechanism

tape lid latch
h a n d l e

C . Distributor Trip Mechanism

When the tape reader t r ip lever i s
released, it performs two functions; it

closes the tape reader feed magnet contact assem¬
bly and it trips the distributor clutch (Figure 4).

The reader feed magnet assembly is
closed by an insulator on the back of

the tape reader trip lever. During its travel, the
projection on the tape reader trip lever will rotate
the distributor clutch stop bail. This motion is
transferred to the distr ibutor c lutch tr ip lever
which wiU move away from the shoe lever on the
d i s t r i b u t o r c l u t c h . T h i s a l l o w s t h e d i s t r i b u t o r

clutch to engage and begin its cycle.

tighLtape bail 3 . 0 7

tape lidt o p
plate

3 . 0 8

O o ° o ° ^

o

D. Feed Magnet Mechanism

When the feed magnet contacts (on the
distributor trip mechanism) close, the

feed magnet coU in the reader mechanism is
activated. The now energized feed magnet coil
attracts the armature (Figime 5). As the armature
i s a t t r a c t e d t o t h e c o U i t r a i s e s t h e a r m a t u r e
extens ions . Fastened to the ends o f these arma¬
ture extensions is asensing pin guide.

tape
3 . 0 9

l e f t f r on t v i ew

Figure 2-Tape Lid Mechanism

Page 3ISS 1, SECTION 574-424-lOOTC



l eads te rmina te
at tape reader feed
magnet assembly

w i r e d i n s e r i e s w i t h
c o n t r o l c o n t a c t a n d

c o n t r o l c o n t a c t w i r e s

i n s u l a t o r

d i s t r i b u t o r

clutch trip
c o U

tape reader
feed magnet

c o n t a c t
assemblyc o n t a c t s

d i s t r i b u t o r
clutch trip

l e v e r project ion
tape reader
trip leverd i s t r i b u t o r c l u t c h

stop bail

✓

. 1

c a m m m g
s u r f a c e

d i s t r i b u t o r
c l u t c h

s h o e
l e v e r

l e f t f r on t v i ew

Figure 4-Distributor Trip Mechanism
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sensing pin —marking
(selected)

t a p e
c o n t a c tc o d e

h o l e s p r m g
(nonstretched)

b a r
f e e d
h o l e

s e n s m g
pin —spacing
(nonselected)

o ° o S c o n t a c t
b l o c k

Or >

o

i
i n s u l a t o r s

1
s p n n g

(stretched)

contact springss e n s m g
p m

guide
)9

a '
9

tape reader
feed magnet

assembly
is.'

feed magnet
c o i l

a r m a t u r el e a d s t e r m i n a t e

at tape reader feed
magnet contact

assembly

magnet
c o r e

l e f t f r o n t v i e w

Figure 5-Feed Magnet and Sensing Mechanisms

there is no hole in the tape, the sensing pin will
not move upward and its contact spring will not
come in contact with the contact bar (spacing).

E. Sensing Pin Guide Mechanism

As the sensing pin guide travels upward,
it carries with it eight spring-biased pins

that are used to sense the perforations in the tape.
Where ahole exists in the tape the sensing pin will
continue to travel upward; if there is no hole in
the tape the sensing pin will be blocked.

F . C o n t a c t B l o c k M e c h a n i s m

3 . 1 0

G . Tape Feed Mechanism

The tape feeding cycle begins when the
feed magnet attracts the armature as

described in 3.09. The right armature extension
has afeed pawl attached to it. When the armature
extensions rise, the feed pawl will engage atooth
o n t h e f e e d r a t c h e t t o w h i c h t h e f e e d w h e e l i s

connected (Figure 7). The feed pawl will remain
in its rEiised position until the actions are initiated
and take place,

(a) Hold the control lever in the START
position to keep the distributor clutch

trip coil energized.

3 . 1 2

There are insulators attached to each of
the eight sensing pins which are used to

hold the contact springs down and away from the
contact bar (Figure 6). These contact springs are
connected in parallel to corresponding segments
on the distributor disc in the typing unit. If a
sensing pin finds ahole in the tape its upward
movement will allow its contact spring to come
into contact with the contact bar (marking). If

3 . 1 1

Page 5ISS 1, SECTION 574-424-lOOTC



s e n s i n g
pins i n s u l a t o r

c o n t a c t c o n t a c t

b l o c k

s p r i n g

s t a r t
1

2 r "

3
4 »

l e f t f r o n t v i e w
typing unit

d i s t r i b u t o r d i s c

Figure 6-Contact Block Mechanism

feed ra tchet (b) Near the beginning of the stop pulse, a
roller on the distributor shaft assembly

engages the camming surface on the reader
trip lever. This action momentarily causes
the reader trip lever to release the tension on
the trip coil armature extension (Figure 8).

feed pawl

o 'T 3 (c) As the reader trip lever moves away
f r o m t h e a r m a t u r e e x t e n s i o n , t h e

reader trip lever extension momentarily
opens the feed magnet contacts causing the
feed magnet in the reader mechanism to
become de-energized (Figure 9).

o
©

L

a r m a t u r eO n

(d) With the feed magnet de-energized, the
armature extensions drop. The sensing

pin guide and the sensing pins will start to
drop (Figure 10) and clear the tape just
before the feed pawl advances the feed
ratchet (Figure 11).

feed magnet

l e f t f r o n t v i e w

Figure 7-Feed Pawl Engagement

SECTION 574-424-lOOTCPage 6



s e n s i n g p mtrip coil
a r m a t u r e
e x t e n s i o n

tape reader
trip leverr o l l e r

a r m a t u r e

e x t e n s i o nc a m m m g
s u r f a c e

right side view

Figure 8-Tape Reader Trip Lever

l e f t f r o n t v i e w

a r m a t u r e

Figure 10 -Sensing Pin Guide

f e e d
r a t c h e t

f e e d w h e e l
f e e d

p m b lock ing
pawl

Figure 9-Feed Magnet Contacts f e e d

paw l

iA s s o c i a t e d w i t h t h e f e e d r a t c h e t a r e a

detent lever and ablocking pawl. The
detent lever, with its circular surface engaging the
feed ratchet teeth, holds the feed ratchet and feed
whee l i n i t s co r rec t pos i t i on du r ing sens ing
(Figure 11).

3 . 1 3

d e t e n t
l e v e r

The blocking pawl, which rides apost
o n t h e f e e d p a w l , i s l o w e r e d i n t o

engagement with afeed ratchet tooth during the
feed stroke. This is to prevent excessive over¬
throw of the feed wheel, without the use of a
heavy detent spring. During the upstroke of the
armature extensions, the blocking pawl is rotated
out of engagement with the tooth by the post on
the feed pawl (Figure 11).

3 . 1 4

a r m a t u r e
e x t e n s i o n

p o s t

l e f t f r o n t v i e w

Figure 11 -Tape Feed Mechanism
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H. Upstop Mechanism f e e d w h e e l

f e e d r a t c h e t3 . 1 5 The armature is provided with aspring-
biased upstop which serves two pur¬

p o s e s . feed pawl
(a) Aportion of the energy during the end

of the stroke is stored in aspring and
r e t u r n e d t o t h e a r m a t u r e o n t h e d o w n s t r o k e

to give arapid release and acceleration,

(b) Aport ion of the energy is d iss ipated
through aresi l ient buffer to minimize

noise and metallic clatter (Figure 12).

o

blocking pawl

l e f t f r o n t v i e w
c o m p r e s s i o n

spring

Figure 13 -Freewheeling Mechanism

tight-tape bail

3

upstop
b r a c k e t

a r m a t u r e
l e f t f r o n t v i e w

Figure 12 -Upstop Mechanism

e x t e n s i o n
4 . F E A T U R E S

A. Freewheeling Mechanism (Figure 13)

T h i s m e c h a n i s m a l l o w s t h e f e e d w h e e l

to rotate freely. When the control lever
is moved into the FREE position, the extension
on the control lever engages the blocking pawl
and pivots it clockwise. Riding in aslot on the
underside of the blocking pawl is astud which is
connected to the feed pawl. As the blocking pawl
is pivoted clockwise by the control lever exten¬
sion, the blocking pawl moves the feed pawl away
from the feed ratchet . Wi th the feed ratchet f ree,
t h e f e e d w h e e l i s f r e e t o r o t a t e .

t ight-tape
l e v e r Uk

4 . 0 1

tight-tape
c o n t a c t w i r e

l e f t f r o n t v i e w

Figure 14 -Tight-Tape Mechanism
B. Tight-Tape Mechanism (Figure 14)

This mechanism consists of aplast ic
t ight- tape bai l which snaps into the

tape lid. The tight-tape bail will turn the tape
reader OFF when the tape becomes taut. The bail
has an extension on it which projects through the
top plate. This extension rides on aspring-biased
tight-tape lever. As the tape becomes taut the bail

4 . 0 2
will be hfted, the bail extension will rotate
causing the tight-tape lever to rotate also. As the
tight-tape lever rotates, its pivoting action will lift
the tight-tape contact wires away from the
contact terminal, breakmg the current path. With
the circuit broken, the reader will stop.

S E C T I O N 5 7 4 - 4 2 4 - l O O T CPage 8



C. Tape-Out Mechanism (Figure 15)

This mechanism will stop the reader
when it runs out of tape. There is a

tape-out pin that protrudes above the surface of
the top plate. As long as there is tape in the
reader, this pin will be kept depressed. When the
tape runs out, the spring bias on the tape-out pin
causes it to move upward. The insulated exten¬
sion on the tape-out pin lifts the tape-out contact
wires away from the contact terminal, breaking
the current path.

4 . 0 3

momentar i ly
c l o s e d c o n t a c t s t a r t c o n t a c t

w i r e
tape-out - top p la tep m

l e f t f r o n t v i e w

Figure 16 -Start Position
I / '

Uk E. Step Position (Figure 17)

When the control lever is placed in the
STEP pos i t ion the fo l lowing wi l l

4 . 0 5l e f t f r o n t v i e w
tape-out

con tac t w i re happen:

(a) The control lever extension will cause
the spring-biased primary latch to move

away from the tie link,

(b) The spring-biased tie link will drop
down between the secondary latch and

the primary latch,

(c) As the tie link drops, it will cause the
attached lever to also drop. This will

allow the step-contact wire to touch the step
c o n t a c t ,

(d) When the step-contact wire touches the
step contact, an electrical path to the

reader trip magnet is completed,

(e) When the reader trip armature attracts,
the distributor clutch trips and allows a

contact closure to energize the reader
m a g n e t ,

(f) The upward movement of the reader
armature wil l sense the character in the

tape and then advance the tape one charac¬
ter position. This same movement will force
the attached lever (the same lever that is
attached to the tie link) upward causing the
step-contact wire to move away from the
step contact. This breaks the circuit to the
reader trip magnet.

Figure 15 -Tape-Out Mechanism

D. Start Position (Figure 16)

When the control lever is placed in the
START position the following will take

4 . 0 4

place:

(a) The start contact wires momentarily
c l o s e .

(b) After closing momentarily, the start-
contact wires are lifted away from the

start contact due to the detent act ion of the
c o n t r o l l e v e r .

(c) The momentarily closing of the start-
contact wires energizes the relay and

the two normedly open contacts associated
with the relay,

(d) The first relay contact closes aholding
c i r c u i t .

(e) The second relay contact, if there is
tape in the reader and it is not taut,

c l o s e s t h e c i r c u i t t o t h e d i s t r i b u t o r c l u t c h .
The distributor clutch will then be tripped as
explained in 3.07.

Page 9ISS 1, SECTION 574-424-lOOTC



t i e l i n k
e x t e n s i o n

step
c o n t a c t stop contact (closed)

c o n t r o l l e v e r
1 8 8 7 4 1

lever w/post s t e p
c o n t a c t w i r e

1 8 8 7 8 6 e x t e n s i o n

1 8 8 7 4 3
t i e l i n k

82994 spring s top-con tac t w i reS r1 8 8 7 8 3

secondary latch s t a r t - c o n t a c t w i r e
start contact (open)

l e f t f r o n t v i e w
125253 spring

Figure 18 -On Position7618 spring
1 8 8 7 3 9

primary latch
s top con tac t

momentarily open
l e f t f r o n t v i e w

Figure 17 -Step Position

F. On Position (Figure 18)

When the control lever is placed in the
ON position, the start contact is open

and the stop contact is closed. The reader will
respond to aremote reader start signal and turn
on automatically. The remote signal will close a
contact in the typing unit function area which
will complete an electrical path to the distributor.

4 . 0 6

l e f t f r o n t v i e w N O T E : All contacts open
in free position.

Figure 19 -Stop Position and
F r e e P o s i t i o n

G. Stop Position (Figure 19)

When the control lever is placed in the
STOP position, the stop-contact wires

are momentarily removed from the stop contact.
This will de-energize the reader relay, opening
two relay contacts. One of these contacts will
open the reader tr ip magnet circuit . This wi l l
de-energize the trip magnet causing the reader to
stop.

4 . 0 7

H . Free Position (Figure 19)

When the control lever is placed in the
FREE position the start and stop con¬

tacts are open. The tape reader will not respond
to aremote reader start signal.

4 . 0 8

Page 10
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S E C T I O N 5 7 4 - 4 2 4 - 7 0 1 T C
Issue 2, June 1973

TELETYPE CORPORATION
Skokie, Illinois, U.S.A.

3 8 R E A D E R

L U B R I C A T I O N

Lubricate the reader before placing it in
service, and just before placing it in

storage. After about 100 to 200 operating hours,
relubricate reader. Thereafter, lubricate every 750
operating hours or six months, whichever occurs
fi r s t .

C O N T E N T S P A G E 1 . 0 4

1 . G E N E R A L 1

2 . B A S I C U N I T 2

Armature shaft
Clutch trip area
Control mechanism

D is t r ibu to r c lu tch t r i p magne t . . .
Feed pawl mechanism 
Feed wheel

Reade r f eed magne t con tac t . . . .
Reader trip lever 
Single step mechanism 
Tape lid mechanism
Tape reader
Tape reader mechanism
Tight-tape mechanism 

4
6 The following s5mibols and their mean¬

ing apply to the lubrication points in
1 . 0 5

5
7 each paragraph:5
4
7

S Y M B O L M E A N I N G8
9

D —no lubricant permitted
—apply KS7471 grease

a s i n s t r u c t e d

Lubriplate —apply 108805 Lubri-
plate as instructed

—app ly KS7470 o i l as
i n s t r u c t e d

D r y
G r e a s e

6
G2

3
L4

O O i l
1 . G E N E R A L

This section provides lubrication proce¬
d u r e s f o r t h e M o d e l 3 8 R e a d e r . I t i s

reissued to change the lubrication interval in 1.04.
To remove the reader as aunit from the teletype¬
writer, refer to Section 574-400-702TC.

1 . 0 1

NOTE:Quan t i t y o f l ub r i can t i s no rma l l y g i ven
i n t h e t e x t a s s o c i a t e d w i t h t h e m e c h a n i s m .

Lubrication of the reader is presented
by mechan isms . Pho tog raphs show

numbered cal louts which correspond to para¬
graphs containing line drawings. These line draw¬
ings show the specific points of each mechanism
t o b e l u b r i c a t e d .

1 . 0 2
References to front, rear, left , r ight,
etc, are made viewing the reader from

its normal operating position.

1 . 0 6

C A U T I O N : D I S C O N N E C T P O W E R B E F O R E
A P P L Y I N G A N Y L U B R I C A N T . D O N O T U S E
S O L V E N T S T O C L E A N P L A S T I C P A R T S O R
P R O T E C T I V E F I N I S H E S . U S E A S O F T D R Y
c l o t h , i f n e c e s s a r y , u s e a s o f t d a m p
CLOTH WITH MILD DETERGENT, THEN
R I N S E A N D B U F F W I T H A S O F T D R Y
C L O T H .

Lubricate the reader thoroughly. Apply
oil to points where it wUl adhere and

not run off. Avoid overlubrication. Keep elec¬
t r i c a l c o n t a c t s a n d w i r e i n s u l a t i o n s f r e e o f l u b r i ¬
cants. In general, apply oil to locations where
parts rub, slide, or move with respect to each
o t h e r .

1 . 0 3

©1963 and 1972 by Teletype Corporation
All r^hts reserved
P r i n t e d i n U . S . A . Page 1



2 . B A S I C U N I T

2 .01 Tape Reade r

right rear viewle f t f r on t v i ew
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2.02 Tape Reader Mechanism

O S h a f t
T e e t h

F e e d W h e e l
F e e d W h e e l
R a t c h e t

F e e d P a w l
C o n t r o l D e t e n t
L e v e r
D e t e n t L e v e r

Spring
D e t e n t L e v e r
C o n t r o l D e t e n t
L e v e r S h a f t

O *

O Engaging Surface
P i v o t P o i n tG

D H o o k s — E a c h E n d

G Engaging Surface
Pivots (2)D

\ N O T E :

figuration of control detent lever for
readers wi th automat ic reader contro l .

Dashed line (—) indicates con-

o s

I #

o

o * Engaging Surfaces (2) Spring Post and
Magnet Brackets

7^
f j

l e f t s i d e v i e w
y

I

7
/

Engaging Surface
Engaging Surface

D A r m a t u r e
A r m a t u r e P i v o t
S h a f t

Armature Springs
C o n t a c t W i r e s

Contact Spring
C o n t a c t W i r e s
I n s u l a t o r
Sensing Pin
Springs
Upstop Spring
B u f f e r

Sensing Pins

O *

O H o o k s — E a c h E n d
C o n t a c t P i v o t
H o o k s — E a c h E n d
Contac t Sur face
Engaging Surface
H o o k s — E a c h E n d

L
D
D

O

O Spring
Engaging Surface
Engaging Surface

i D
O *

*After 1500 hours, apply an equally well-mixed coat ofKS7470 oil and KS7471 grease.
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2 . 0 3 F e e d W h e e l

Feed WheelD P i n s

I S Sensing PinsD S l i d i n g S u r f a c e

( B > 0 0 0 O O O O P
F e e d W h e e lD S i d e s

top view

2 . 0 4 A r m a t u r e S h a f t

A r m a t u r eO * S t o p s

*After 1500 hours, apply an equally well-mixed
coat ofKS7470 oil and KS7471 grease.

top view

Tight-Tape Mechanism2 . 0 5

Tight-Tape BailO P i v o t s ( 2 )

Tight-Tape Bail
E x t e n s i o n

Tight-Tape Lever
S h a f t

Eng£^ng SiurfaceO

O P i v o t s ( 2 )

Hooks —Each End Tight-Tape Lever
Spring

O

left side view

SECTION 574-424-701TCPeige 4



F e e d P a w l M e c h a n i s m

O P i v o t D e t e n t L e v e r
S h a f t
F e e d P a w lO P i v o t

7 ^ s t u d
O H o o k s — E a c h E n d Blocking Pawl

Spring

/

; /

O P i v o t Blocking Pawl

Blocking PawlG E n g a g i n g S u r f a c e

O H o o k s — E a c h E n d D e t e n t L e v e r

Spring
l e f t s i d e v i e w

O P i v o t F e e d P a w l

2 . 0 7 C o n t r o l M e c h a n i s m

OSl id ing Surface Tape-Out Pin
G u i d e

Tape-Out Pin
Spring
I n s v i l a t o r

Tape-Out
L e v e r G u i d e

Tape-Out
L e v e r C a m

O H o o k s — E a c h E n d

n
Engaging Surface
Sliding Surface

Camming Surface

DJ O

1 G

P i v o t C o n t a c t W i r e

D H o o k s — E a c h E n d C o n t a c t W i r e

Springs
C o n t r o l L e v e r
T e r m i n a l

Tape-Out
L e v e r

D Camming Surface
Con tac t Su r face
P i v o t

D
O

l e f t s i d e v i e w
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2.08 Tape Lid Mechanism

L i d L a t c hDEngaging Surface

■ c
%

\

Tape Lid
Tape Lid
Tape Lid
Spring
Tape Lid
Spring

DPro jec t ions (2 )
D P i v o t
D H o o k

O H o o k

f r o n t v i e w

Clutch Trip Area

right rear view
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2.10 Reader Feed Magnet Contact

1!h

(j
\

D E n g a g i n g S u r f a c e I n s u l a t o r

D C o n t a c t S u r f a c e C o n t a c t s

top view

B
A

o E H 1
O T 7X

2.11 Distributor Clutch Trip Magnet

Engaging Surface

Adjusting Screw

Engaging Surface

Reader Trip
L e v e r
A r m a t u r e
E x t e n s i o n

Magnet Core

Engaging Surface A r m a t u r e
E x t e n s i o n

' * rB J K

I
I i K

O H o o k s — E a c h E n d A r m a t u r e

Springright side view
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2.12 Reader Trip Lever

(Remove answer-back drum.)

Engaging Surface Reader Trip
L e v e r

Engaging Surface Reader Trip
L e v e r

Reader Trip
L e v e r

H o o k s — E a c h E n d Reader Trip
Lever Spring

right side view

(Replace answer-back drum.)

*After 1500 hours, apply an equally well-mixed
coat of KS7470 oil and KS7471 grease.
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2.13 Single Step Mechanism

O S l o t Lever w/Post

O P i v o t T i e L i n k

G L a t c h S u r f a c e Primary and
Secondary
L a t c h e s

O H o o k s — E a c h L a t c h e s
E n d

O H o o k s — E a c h P l a t e w / P o s t
E n d

O P i v o t s L a t c h e s

O H o o k s — E a c h T i e L i n k
SpringE n d

l e f t s i d e v i e w

Page 9
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T E L E T Y P E C O R P O R A T I O N
Skokie, Illinois, U.S.A.

S E C T I O N 5 7 4 - 4 2 4 - 7 0 2 T C
Issue 1, May 1972

3 8 R E A D E R

D I S A S S E M B L Y A N D R E A S S E M B L Y

C O N T E N T S PA G E C O N TA C T B L O C K C A B L E A S S E M B LY

1 . G E N E R A L 1
2 . 0 3 Disassemble contact block cable assem¬

bly (Figure 1) as follows;12 . R E A D E R

S E N S I N G P I N
M E C H A N I S M

(a) R e m o v e n u t f r o m c o n t a c t b l o c k s h a f t .
1

(b) S l i d e s h a f t l e f t u n t i l i t c l e a r s h o l e i n
mounting plate.C O N T A C T B L O C K

C A B L E A S S E M B L Y 1

( c ) P u l l c o n t a c t b l o c k f o r w a r d u n t i l i t
d i s e n g a g e s f r o m t o p p l a t e b r a c k e t

mounting slots,

(d) Remove contact block cable assembly.

F E E D M A G N E T
A S S E M B L Y . . 1

F E E D W H E E L T O P
P L A T E A S S E M B L Y 1

2 . 0 4 R e a s s e m b l e c o n t a c t b l o c k c a b l e a s s e m ¬

bly by reversing procedure in 2.03.
1 . G E N E R A L

F E E D M A G N E T A S S E M B L Y1 . 0 1 This section provides disassembly and
reassemb ly ins t ruc t i ca is fo r the 38

reader. The instructions are confined to major
subassemblies only. If further reader disassembly
and reassembly is requi red, refer to Sect ion
5 7 4 - 4 2 4 - 8 0 0 T C .

2 . 0 5 Disassemble feed magnet assembly
(Figure 2) as follows:

Remove sensing pin mechanism as out¬
l i n e d i n 2 . 0 1 .

(a)

( b ) Remove contact block cable assembly
a s o u t l i n e d i n 2 . 0 3 .

1 . 0 2 To r e m o v e t h e r e a d e r a s a u n i t fi r o m t h e

t e l e t y p e w r i t e r , r e f « r t o S e c t i o n
5 7 4 - 4 0 0 - 7 0 2 T C .

( c ) Disconnect two push-on terminals from
magnet coil.

Remove retaining ring from feed pawl
stud and disengage feed pawl.

Remove three magnet bracket mount¬
ing screws.

Remove feed magnet assembly.

Reassemble feed magnet assembly by
reversing procedure in 2.05.

2 . R E A D E R

( d )
S E N S I N G P I N M E C H A N I S M

(e)
2 . 0 1 Disassemble sensing pin mechanism

(Figure 1) as follows:

Remove two screws, lockwashers, and
flat washers from sensing pin guide.

Remove sensing pin mechanism from
r e a d e r .

( f )
(a)

2 . 0 6

( b )
F E E D W H E E L T O P P L A T E A S S E M B L Y

2 . 0 2 Reassemble sensing pin mechanism by
reversing procedure in 2.01.

Disassemble feed wheel top plate (Fig¬
ure 2) as follows:

2 . 0 7

©1963, 1964, and 1972 by Teletype Corporation
All rights reserved
P r i n t e d i n U . S . A . Page 1



s e n s i n g p i n
m e c h a n i s m

mounting plate

c o n t a c t b l o c k

f " J i f

M

con tac t b lock sha f t

s e n s m g p m
guide

mounting screws (2)

left side view

Figure 1-Reader Sensing Pins and Contact Block Assemblies

f e e d w h e e l
top plate

tape

magnet
moun t ing
screws (3)

p u s h - o n
feed magnett e r m i n a l s

le f t f ron t v iew

Figure 2-Feed Magnet and Feed Wheel Top Plate Assemblies
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(d) Unlatch tape lid.Remove contact block cable assembly
as outl ined in 2.03.

(a)

(e) Remove detent bracket mount ing
screw, feed wheel shaft nut, and lock-

Remove sensing pin mechanism as out¬
l i n e d i n 2 . 0 1 .

(b) w a s h e r .

Remove feed wheel top plate assembly.

Reassemble feed wheel top plate by
reversing procedure in 2.07.

( f )

Remove feed magnet assembly as out¬
l i n e d i n 2 . 0 5 .

2 . 0 8(c)

Page 3
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S E C T I O N 5 7 4 - 4 2 5 - 1 O O T C

Issue 1, May 1972
T E L E T Y P E C O R P O R A T I O N
Skokie, Illinois, U.S.A.

3 8 TA P E P U N C H

D E S C R I P T I O N A N D P R I N C I P L E S O F O P E R AT I O N

ing to ASCII (American National Standard Code
for Information Interchange).

C O N T E N T S P A G E

1 . G E N E R A L 1

The tape punch mounts to the left side
of the 38 typing unit , and uses the

typing xmit’s function shaft, selector, and code¬
bars for its drive power and intelligence input.

The 38 tape punch is capable of oper¬
ating either manually or automatically

(programmable). The manual tape punch is con¬
trolled by manually operating the control lever.
When switched to the ON posit ion, the punch
ope ra tes i n con j imc t i on w i th t he assoc ia ted
typ ing un i t , and w i l l remain on , desp i te any
on-line signal to turn if off. When manually
switched to the OFF posit ion, the punch dis¬
continues punching tape, and remains off despite
any on-line signal to turn it on.

1 . 0 2
2 . T E C H N I C A L D A T A 2

D I M E N S I O N S A N D
WEIGHT 2● '

1 . 0 3
T A P E S P E C I F I C A T I O N S 2

2C H A D B O X

S P E E D O F O P E R A T I O N 2

3 . D E S C R I P T I O N A N D P R I N C I P L E S
OF OPERATION  . 2

D R I V E M E C H A N I S M 2

I N T E L L I G E N C E T R A N S F E R
MECHANISM 2

T A P E F E E D
M E C H A N I S M 5

T A P E G U I D E
M E C H A N I S M punch block5

P U N C H B L O C K
M E C H A N I S M . 7

B A C K S P A C E
M E C H A N I S M 7

4 . C O N T R O L F E A T U R E S 7

M A N U A L P U N C H 7

A U T O M A T I C P U N C H 7

5 . V A R I A B L E F E A T U R E 8

1 . G E N E R A L
c o d e b a r

1 . 0 1 This section provides the description
and principles of operation for the 38

tape punch (Figure 1). The 38 tape punch is an
8-level device which perforates paper tape accord-

e x t e n s i o n s
l e f t f r on t v i ew

Figure 1-38 Tape Punch

©1972 by Teletype Corporation
All rights reserved
P r i n t e d i n U . S . A . Page 1



The automat ic tape p imch operates
both manually, wito the control lever,

and automatically, with on-line signals. While the
pimch is on, it can be turned off with either the
control lever, or from an on-line signal. Likewise,
if the punch is off, it can be turned on with either
the control lever, or from an on-line signal.

1 . 0 4 S P E E D O F O P E R AT I O N

The 38 tape punch is capable of oper¬
ating at speeds up to 100 words per

2 . 0 6

m i n u t e .

3 . D E S C R I P T I O N A N D P R I N C I P L E S O F
O P E R A T I O N

References to r ight or lef t , f ront or
rear, consider the tape punch as viewed

by the operator with the punch block in the
f r o n t .

1 . 0 5
The following paragraphs give detailed
information on the major mechanisms

of the tape punch (Figure 2). Also, the infor¬
mation applies to both the manual punch and the
automatic punch. Control features peculiar to
each punch are discussed in Part 4.

3 . 0 1

In the il lustrations, fixed pivot points
a r e s h o w n s o l i d b l a c k , a n d t h o s e

mounted on parts that move are shown cross-
h a t c h e d .

1 . 0 6

D R I V E M E C H A N I S M

The rocking motion of the typing unit
f u n c t i o n r o c k e r s h a f t i s t r a n s f e r r e d t o

the tape punch through asleeve on the rocker
shaft, to adrive link and aplate with shaft on the
punch (Figure 3). The drive link, attached to the
plate with shaft, connects to the drive post and
simultaneously drives the nudger, feed pawl, and
stripper bail. The drive link also supplies the
downward force to the sensing lever bail which
pulls the selected pawls.

I N T E L L I G E N C E T R A N S F E R M E C H A N I S M

3 . 0 22 . T E C H N I C A L D A T A

S o m e o f t h e d a t a t h a t f o l l o w s i s
approximate. The dimensions and

weight given for the tape punch are for the unit
removed from the associated typing unit.

This equipment is intended to be oper¬
a t e d i n a r o o m e n v i r o n m e n t w i t h i n t h e

temperature range of 40°F to 110°F. Serious
damage to it could result if this range is exceeded.
In this connection, particular caution should be
exercised in using acoustical or other enclosures.

2 . 0 1

2 . 0 2

T h e r e i s a c o d e b a r e x t e n s i o n f o r t h e
number 1, 2, 3, 4, 5, 6, 7, and 8

codebars in the typing unit (Figure 4). Motion is
imparted to the codebar extensions by the code¬
bars through the typing unit reset bail. Abracket
and aplate mounted to the tape punch base
provide support and guide for the codebar exten¬
s i o n s .

3 . 0 4

3 . 0 3
D I M E N S I O N S A N D W E I G H T

2 . 0 3 The physical dimensions and weight of
the 38 tape punch are as follows:

W i d t h
Depth
Height
Weight

. . 4 i n c h e s
5-1/2 inches
5-1/2 inches
. 2 1 o u n c e s

The typing unit selector blocking levers
control the mark or space position of

the typing unit codebars which, in turn, transfer
t h i s p o s i t i o n t o t h e c o d e b a r e x t e n s i o n s . A
b locked codebar represents aspace, and an
unblocked codebar represents amark. Each code¬
b a r e x t e n s i o n h a s a t a b o n i t s u n d e r s i d e , w h i c h
aligns with its respective sensing lever, pawl, lever,
and punch pin combination.

T A P E S P E C I F I C A T I O N S

2 . 0 4 The 38 tape punch perforates o i led
p a p e r t a p e w i t h s p e c i fi c a t i o n s a s

f o l l o w s :

Level 
Width

Character spacing .
F e e d h o l e d i a m e t e r

. . 8 - l e v e l

. . 1 i n c h

. 1 0 / i n c h
0 . 0 4 6 i n c h

During the drive mechanism’s counter¬
clockwise travel, the sensing levers,

under spring tension, move up and sense the
codebar extensions. Each sensing lever, except the
feed lever, has atab on its top side which aligns
with its respective codebar extension.

When acodebar extension is spacing,
the tab, located on its underside, aligns

with the tab on the sensing lever. The tabs engage
each other, and the sensing lever is blocked from,
pivoting to its most counterclockwise position.

3 . 0 5

C H A D B O X

2 . 0 5 T h e d i m e n s i o n s o f t h e c h a d b o x u s e d

with the tape punch are as follows: 3 . 0 6

2-1/2 inches
. . 7 i n c h e s
7-1 /2 inches

W i d t h

Length
Height
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- c o d e b a r
e x t e n s i o n sr o c k e r

s h a f t

d r i v e l i n k
m e c h a n i s m intell igence

t r a n s f e r
m e c h a n i s mR e c e i v e s m o t i o n

from the typing
unit and imparts
i t t o d r i v e a l l t h e
m e c h a n i s m s i n

the tape punch.
R e c e i v e s t h e

intell igence
from the typing
u n i t c o d e b a r
e x t e n s i o n s .

tape feed
m e c h a n i s m

pavs^l-lever
m e c h a n i s m

Intel l igence
is set up in
apawl- lever
c o m b i n a t i o n .

tape guide
m e c h a n i s m

punch block
m e c h a n i s m

m e c h a n i c a l
t r a n s f e r

intell igence
t r a n s f e r

D r i v e s s e l e c t e d

punch pins to
perforate the
tape.

Figure 2-Functional Diagram of Tape Punch Mechanisms
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typing unit
f u n c t i o n r o c k e r

s h a f t
platen mounting

post
d r i v e l i n k

s l e e v e

plate with typing unit
c o d e b a rnudgers h a f t

O I '

codebar ex tens ion

O -nudger arm

cont ro l l ever

stripper bail
feed pawl

feed pawl 1 drive posta r m

sensing lever
b a i l

l e f t f r o n t v i e w pivot post

Figure 3-Drive Mechanism

c o d e b a r e x t e n s i o n

t a b s
typing unit

c o d e b a r s(aligned)

c o d e b a r e x t e n s i o n

(spacing)

s e n s m g
l e v e r codeba r ex tens ion

(marking)
sensing lever

b a i l pawls

l e f t f r o n t v i e wt a b s s e n s m g
l e v e r sfeed pawl

a r m
(not aligned)

Figure 4-Intelligence Transfer Mechanism
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3 . 0 7 When acodebar extension is marking,
its tab is not in line with the sensing

lever tab. As aresult the sensing lever pivots to its
most clockwise position.

latching surface located under the spring hook(s)
of the selected pawl(s). As the drive mechanism
rotates counterclockwise to its stop position, the
stripper bail strips the selected pawls from their
sensing levers. The selected pawl, lever, and
code-punch pin combinations return to their stop
pos i t ions through the i r b ias spr ings and the
r e t r a c t o r m e c h a n i s m . T h e l e v e r b a i l o f t h e d r i v e

mechanism also acts as apart of the retractor
mechanism. As the stripper bail strips the pawls, a
cam surface on the pawl, which acts as the other
member of the retractor mechanism, engages the
sensing lever bail post and cams the pawl upwards
to the stop position. During this portion of the
drive mechanism’s travel, the codebar extensions
are reset by the codebar reset bail.

The feed sensing lever always travels to
its most clockwise position, since it has

no tabs. This motion is presented to the pawl,
lever, and feed-punch pin combination through a
latching surface on the pawl.

3 . 0 8

When the tape punch is off, each pawl
is in its highest vertical position, each

lever in its most clockwise position, and each
code-punch pin in its most downward position —
below the surface of the tape.

3 . 0 9

3 . 1 4 During the drive mechanism’s clockwise
motion, the nudger (Figure 3) performs

i t s f u n c t i o n . M o t i o n i s t r a n s f e r r e d f r o m a c a m
profile, located on the nudger arm, through apost
molded as an integral part of the nudger. The
nudger rotates counterclockwise, engages, and
nudges the tape gently when the selected code¬
punch pins are engaged with the tape. This
enables the tape to be advanced asmall amount
without affecting tape feed spacing, since only
the weight of the paper between the tape roll is
reflected to the feed wheel when the tape is being
a d v a n c e d .

3 . 1 0 When asensing lever is in the spacing
posit ion, i ts latching surface is pre¬

vented from engaging with its associated pawl
latching surface. As aresult the pawl is not
s e l e c t e d .

When asensing lever is in the marking
position, its latching surface engages

the latching surface on its associated pawl. When
the two latching surfaces engage, the pawl is in
the selected position.

3 . 1 1

T A P E F E E D M E C H A N I S M

3 . 1 5 As the stripper bail moves to the rear,
the feed pawl engages atooth on the

feed wheel ratchet (Figure 5). When the stripper
bail completes its travel to the rear, the feed
w h e e l r a t c h e t h a s i n d e x e d o n e f u l l t o o t h a n d t h e

tape is advanced 0.100 inch by the feed wheel.

3 . 1 2 As the drive mechanism (Figure 3)
rotates clockwise, the feed pawl slides

along the inclined surface of the adjacent ratchet
tooth, drops behind it, and is cammed away from
the feed wheel ratchet. Occurring simultaneously,
the sensing levers in the marking position rotate
counterc lockwise and t rans fer the i r mot ion to the
selected pawl, lever, and code-punch pin combi¬
nation. At the same time, the drive mechanism
transfers its motion to the sensing levers which
are spacing. Since the pawl, lever, and code-punch
pin combinations are in the nonselected position,
no mot ion is t rans fer red to them. Th is resu l ts in
no perforation of the tape, since the code-punch
pins remain in their most downward position
below the tape’s surface. As the drive mechanism
continues and reaches its most clockwise position,
the code-punch pin of aselected pawl, lever, and
code-punch pin combination travels upwards,
perforates ahole in the tape, and continues to its
most vertical position. The feed hole is always
perforated in the tape since its pawl and lever are
always selected.

T A P E G U I D E M E C H A N I S M

The tape guide mechanism (Figure 6)
consists of two plates, abracket, two

rollers, three posts, asleeve, and acompression
spring held together by retainers. Atension spring
biases the tape guide mechcmism in aclockwise
d i r e c t i o n .

3 . 1 6

3 . 1 7 The knurled roller settles against the
knurled feed wheel with apredeter¬

m i n e d f o r c e . I t i s t h e c o m b i n a t i o n o f f o r c e a n d
knurled wheels that provide for adequate tape
spacing. The tape guide assembly is shaped in the
form of afunnel to provide easy tape threading,
Arelease lever (Figure 6), when pushed back,
rotates the tape guide mechanism in acounter¬
clockwise direction and disengages the roller from
the feed wheel, thereby providing easy tape
removal and feeding.

3 . 1 3 Jus t p r i o r t o t he end o f t he d r i ve
mechanism’s most clockwise travel, the

stripper bail, through its bias spring, engages a

ISS 1, SECTION 574-425-lOOTC Page 5



backspace
ra t che t whee ltape feed

blocking lever
feed whee l

feed wheel
r a t c h e t

feed pawl

d e t e n t

l e f t f r o n t v i e w

Figure 5-Tape Feed Mechanism

r e l e a s e l e v e r

t e n s i o n

spring

1
posts

c o m p r e s s i o n
spring

G

r o l l e r

tape

€>
nudger

feed wheel
nudger arm

c a m

profi le
stripper

b a i l l e f t f r on t v i ew

Figure 6-Tape Guide Mechanism
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P U N C H B L O C K M E C H A N I S M backspace lever, through the tape feed blocking
lever, cams the feed pawl clear of the feed wheel
teeth before the backspace pawl engages the teeth
on the backspace ratchet wheel.

3 . 1 8 The punch block mechanism consists of
code-punch pins, afeed-punch pin,

holder, die plate, and atape bias spring (Figure
7). The code-punch pins and feed-punch pin are
oriented to the die plate through slots which
engage levers in their respective code level. The
tape bias spring always biases the tape against one
edge of the holder. This results in the code hole
and feed hole relation to the tape edge to be held
c o n s t a n t .

4 . C O N T R O L F E A T U R E S

M A N U A L P U N C H

4 . 0 1 The manual tape punch is controlled
only by the punch control lever (Figure

9). The controls for manual operation are listed in
T a b l e A .

B A C K S P A C E M E C H A N I S M
A U T O M A T I C P U N C H

3 . 1 9 The backspace lever, when moved by
the control lever, backspaces the

ratchet one tooth (Figure 8). This results in the
tape being backspaced one full character. The

4 . 0 2 The automatic tape punch (program¬
mable, see Part 5), responds to ASCII

control codes. The controls for automatic oper¬
ation are listed in Table B.

code-punch pin
(selected)

l e v e r s
tape bias

l e f t f r o n t v i e w s p n n g

stripper

feed sensing lever
(always selected)

f e e d h o l e

code-punch pin
sensing lever (nonselected)
(selected -
marking)

c a m

s u r f a c e
h o l d e r

sensing lever
b a i l

latching
s u r f a c e

sensing lever
(nonselected -

spacing)

Figure 7-Punch Block Mechanism
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backspace
paw l backspace

ra t che t whee l
C

feed whee l

0
backspace

l e v e r
^tape feed
blocking lever

feed pawl

right rear view

Figure 8-Tape Backspace Mechanism

cont ro l l ever

c o n t r o l l e v e r

linkage to punchright front view

Figure 9-Tape Punch Control Lever

A-0 and A-8 of the sensing lever guide (Figure
10), which render it for manual operation.

To program the punch for automatic
operation, remove the two clips. The

clips can be replaced to return the punch to
m£inual operation.

5 . V A R I A B L E F E A T U R E

5 . 0 2The only variable feature on the 38
tape punch is the option to use the

punch automatical ly. As shipped from the
factory, the punch has two clips installed in slots

5 . 0 1
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T A B L E BT A B L E A

A U T O M A T I C P U N C H C O N T R O L SM A N U A L P U N C H C O N T R O L S

C O N T R O L O P E R A T I O N O P E R A T I O NC O N T R O L

B . S P . Primarily used for tape correc¬
t i o n . E a c h t i m e t h e c o n t r o l l e v e r

(Figure 9) is moved to this posi¬
tion, the tape backspaces one full
c h a r a c t e r .

Same as manual operation.B . S P.

The automatic tape punch can be
turned on by either moving the
control lever (Figure 9) to the
ON position, or by the receipt of
the DC2 ASCII signal from the
associate keyboard, or aremote
terminal via the signal line.

O N

O N In this position, the tape punch
operates and permits characters
received by the typing unit to be
punched in the tape. The tape
punch will remain on despite any
on-line signal to turn if off.

Once on, the automatic tape
pimch can be turned off by
either moving the control lever
to the OFF position, or by the
receipt of the DC4 ASCII signal
from the associate keyboard, or
aremote terminal via the signal
l i n e .

O F F

O F F W i t h t h e c o n t r o l l e v e r i n t h i s
position, the tape punch is
inactive, and will remain so
despite any on-line signal to turn
i t o n .

disabling
c l i p right side

]
[ titw m m

S t1 n n n J i _ n _ r i . fi _ n _ nI

C
r &

A - 8

- O7

- o6

- o5

- o
- o

- O1
2 - o
1 - o

I I
A - 0

p :

l e f t s i d e

punch
b l o c ks e n s m g

l e v e r s
disabling

clip c o d e b a r
e x t e n s i o n s

top view

Figure 10 -Sensing Levers and Disabling Clips Slot Assignment
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S E C T I O N 5 7 4 - 4 2 5 - 7 0 1 T C
Issue 2, June 1973

T E L E T Y P E C O R P O R A T I O N
Skokie, Illinois, U.S.A.

3 8 P U N C H

L U B R I C A T I O N

apply oil to locations where parts rub, slide, or
move with respect to each other. Apply grease to
gear teeth and points of heavy pressure.

Lubricate the punch before placing it in
service, and just before placing it in

storage. After about 100 to 200 operating hours,
relubricate punch. Thereafter, lubricate punch
every 750 operating hours or six months, which¬
e v e r o c c u r s fi r s t .

P A G EC O N T E N T S

1. GENERAL

2. BASIC UNIT

Backspace lever
Codebar levers 
Detent lever
D r i v e l i n k m e c h a n i s m a r e a
D r i v e l i n k m e c h a n i s m . .
F e e d m e c h a n i s m . . . .

Feed pawl
Pawls and levers
Punch block assembly
Sensing levers
Stripper bail 
Support link 
Tape guide assembly ..
Ta p e g u i d e r o l l e r . . . .
Tape punch

1

2
1 . 0 4

6
4
6
2
2
5

The following symbols and their mean¬
ing apply to the lubrication points in

6 1 . 0 5
5
7 each paragraph:
4
4 M E A N I N GS Y M B O L
2
7 Dry —no lubricant permitted

Grease —apply KS7471 grease
a s i n s t r u c t e d

Oi l —apply KS7470 o i l as
i n s t r u c t e d

D
7 G
3

O

1 . G E N E R A L

NOTE: Quantity of lubricant is normally given
in the text associated with the mechanism.

This section provides lubrication pro¬
cedures fo r t he Mode l 38 Punch . I t i s

reissued to change the lubrication interval in 1.04
and add anote in 2.13. To remove the punch as a
uni t f rom the te letypewr i ter, refer to Sect ion
5 7 4 - 4 0 0 - 7 0 2 T C .

1 . 0 1

References to front, rear, left, r ight,
etc, are made viewing the punch from

its normal operating position.

1 . 0 6

Lubrication of the punch is presented
by mechan isms . Pho tog raphs show

numbered cal louts which correspond to para¬
graphs containing line drawings. These line draw¬
ings show the specific points of each mechanism
t o b e l u b r i c a t e d .

1 . 0 2

CAUTION: D I S C O N N E C T P O W E R B E F O R E
A P P L Y I N G A N Y L U B R I C A N T . D O N O T U S E
S O L V E N T S T O C L E A N P L A S T I C P A R T S O R
P R O T E C T I V E F I N I S H E S . U S E A S O F T D R Y
CLOTH. IF NECESSARY, USE ASOFT DAMP
C L O T H W I T H M I L D D E T E R G E N T, T H E N
R I N S E A N D B U F F W I T H A S O F T D R Y
C L O T H .

Lubricate the punch thoroughly. Apply
oil to points where it will adhere and

not run off. Avoid overlubrication. In general.

1 . 0 3
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2 . B A S I C U N I T

2 . 0 1 Dr ive L ink Mechan ism Area

O
«

\

I

a

1 left side view

2 . 0 2 D r i v e L i n k M e c h a n i s m

O * P i v o t D r i v e L i n k

O * Engaging Surface Drive Link

O * H o o k s — E a c h E n d D r i v e L i n k
Spring

l e f t s i d e v i e w

2 . 0 3 S u p p o r t L i n k

O * P i v o t Support Link

O F e l t W a s h e r P l a t e W i t h
S h a f t

*After 1500 hours, apply an equally
well-mixed coat ofKS7470 oil and
KS7471 grease.

0

0

7
t r a i

top view
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2.04 Tape Punch

l e f t f r o n t v i e w

r e a r v i e w
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2 . 0 5 C o d e b a r L e v e r s

C o d e b a r
E x t e n s i o n s
C o d e b a r L e v e r s

C o d e b a r L e v e r

Springs

G u i d e S u r f a c e sO

Sliding Surfaces
H o o k s — E a c h E n d

O

o

) n1

§ 1 : C o d e b a r L e v e r sSliding SurfacesO

r e a r v i e w

2.06 Sensing Levers

Hooks —Each End Sensing Lever
Springs
Sensing Levers

O

F e l t W a s h e r sO

oL f
Sensing LeversSliding SurfaceO

Sliding Surfaces Sensing LeversO

l e f t s i d e v i e w

2.07 Stripper Bail

H o o kP i v o tO

Hooks —Each End Stripper Bail
Spring

O

Stripper BailP i v o tO

left side view

S E C T I O N 5 7 4 - 4 2 5 - 7 0 1 T CPage 4



P a w l s a n d L e v e r s2 . 0 8

P a w l s a n d L e v e r s
L e v e r P i v o t
L e v e r s

Sliding Surfaces
F e l t W a s h e r s

Engaging
S u r f a c e s

O
O
o

P a w l a n d L e v e r

Springs
H o o k s — E a c h
E n d

O

C P a w l s a n d
Sensing Levers

Sliding SurfacesO
a S

P a w l s a n d

Sensing Lever
Engaging
S u r f a c e s

O

/I l e f t s i d e v i e w

F e e d M e c h a n i s m2 . 0 9

NudgerEngaging Surface
P i v o t

D
P o s tO

NudgerE x t e n s i o nO

N .

/

(
/\

F e e d P a w l
F e e d P a w l

P a w l s
Stripper Bail

Engaging Surface
P i v o t

Latching Surface
Engaging Surface

O
O

o
— o

Engaging Surfaces Sensing Levers
a n d P a w l s

O

P i v o t P o s tPivot (2)— Ol e f t s i d e v i e w
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2 . 1 0 F e e d P a w l

H o o k s — E a c h E n d F e e d P a w l

Spring
F e e d P a w l

O

Engaging SurfaceO

F e e d P a w lO Sliding Surface

F e e d P a w lO P i v o t

l e f t s i d e v i e w

2 . 1 1 D e t e n t L e v e r

O R o l l e r D e t e n t L e v e r

D e t e n t L e v e r
S h a f t

O P i v o t

H o o k s — E a c h E n d D e t e n t L e v e r

Spring
O

\ J

l e f t s i d e v i e w

2.12 Backspace Lever

O Sliding Surface Backspace
L e v e r

O H o o k s — E a c h E n d Backspace
Lever Spring
L e v e rO P i v o t

O P i v o t L e v e r

O Engaging Surface L e v e r
E x t e n s i o n

l e f t s i d e v i e w
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2.13 Tape Guide Assembly

Arm w/BushingO * P i v o t
1=

\ O * H o o k s — E a c h E n d Ta p e G u i d e
Roller Spring

O * S h a f t — B o t h E n d s R o l l e r

R e a r R o l l e rO* Pivots (2)l e f t s i d e v i e w

*Place alight amount of oil
to avoid contaminating tape.

2.14 Tape Guide Rol ler

Tape Guide
Assembly

O Compression
Spring3

O S h a f t — B o t h E n d s Ta p e G u i d e
Assembly

top view

2 . 1 5 Punch Block Assembly

O S l i d i n g S u r f a c e
(Upper Guide)

P u n c h P i n s
o

O S l i d i n g S u r f a c e
(Lower Guide)

P u n c h P i n s

O S l i d i n g S u r f a c e P u n c h P i n s

f r o n t v i e w

Page 7
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T E L E T Y P E C O R P O R A T I O N

Skokie, Illinois, U.S.A.
S E C T I O N 5 7 4 - 4 2 5 - 7 0 2 T C

Issue 2, June 1973

3 8 P U N C H

D I S A S S E M B L Y A N D R E A S S E M B L Y

C O N T E N T S P A G E (d) Remove large retaining ring.

1 . G E N E R A L 1 (e) Remove detent lever spring on right
s i d e .

2 . P U N C H 1

(f) Remove spring post.
T A P E G U I D E
A S S E M B L Y 1 (g) Remove tape guide assembly and its

p o s t .

Reassemble tape guide assembly by
reversing procedure in 2.01.

C H A D C H U T E
A S S E M B L Y 1 2 . 0 2

P U N C H B L O C K
A S S E M B L Y . 1

C H A D C H U T E A S S E M B L Y
F E E D PAW L U P S T O P
A S S E M B L Y . . . . 3 2 . 0 3 Disassemble chad chute (Figure 1) as

f o l l o w s :
S E N S I N G L E V E R S A N D
GUIDEPLATE 3 (a ) Remove chad chu te ex tens ion f rom

chad chute assembly.FEED PAWL, DETENT LEVER,
A N D S P R I N G C O M B I N A T I O N . . 4 (b) Remove two screws, lockwashers, and

flat washers from chad chute assembly
and then remove chad chute assembly.1 . G E N E R A L

1 . 0 1 This section provides disassembly and
reassemb ly i ns t ruc t i ons fo r the 38

punch. The instructions are confined to major
subassemblies only. It is reissued to make some
correct ions throughout the sect ion. Marg ina l
arrows are omitted. If further disassembly and
reassembly of the punch is required, refer to
S e c t i o n 5 7 4 - 4 2 5 - 8 0 0 T C .

(c) If necessary, remove gasket.

2 . 0 4 Reassemble chad chute by reversing
procedure in 2.03.

P U N C H B L O C K A S S E M B L Y

2 . 0 5 Disassemble punch block (Figure 2) as
f o l l o w s :2 . P U N C H

T A P E G U I D E A S S E M B L Y (a) Remove three screws, lockwashers, and
fl a t w a s h e r s .

2 . 0 1 Disassemble tape guide assembly (Fig¬
ure 1) as follows:

(a) Note position of tape guide roller
spring on notched arm with bushing,

then remove spring,

(b) Remove notched arm with bushing,

(c) Remove mounting nut, lockwasher, and
retaining ring.

(b) Slide punch block forward until tongue
in block holder and pins disengage from

groove in casting and code levers respec¬
t ively.

2 . 0 6 Reassemble punch block as follows:

(a) Replace block by positioning the slots
in the punch pins until they face the

guide pin.

©1963,1964,1968, 1972, and 1973 by Teletype Corporation
All rights reserved
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retaining
r ing

n o t c h e d a r m

mount ing 'tape guide
roller springc h a d c h u t e

assembly >

tape guide

moxmting
screws ^

right side view

Figure 1-Tape Guide and Chad Chute Assemblies
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(b) The bottom of punch pins should be in
line and in aposition that approximates

their location on the punch,

(c) Line up punch pin slots with their code
l e v e r s .

(a) Remove 45104 feed pawl spring,
185776 detent lever spring, 7655 back¬

space lever spring, and 182853 hook,

(b) Remove movmting screw from post,

(c) Remove post, bracket, and slotted
plate.

Reassemble pawl upstop by reversing
procedure in 2.07.

(d) Slide punch block back until slots of
punch pins engage levers and screw

holes line up.

(e) Replace three screws and %hten.

2 . 0 8

S E N S I N G L E V E R S A N D G U I D E P L A T E
F E E D PA W L U P S T O P A S S E M B LY

2 . 0 9 Disassemble sensing levers and guide-
plate (Figure 3) as follows:

(a) Unhook each sensing lever spring,

(b) Make sure pawls are unlatched, then
rotate each sensing lever away from

guideplate.

Disassemble pawl upstop assembly (Fig¬
ure 2) as follows:

NOTE: Do not disassemble pawl upstop before
removing pawl, lever, and spring combination.
The slotted plate keeps the ''ball and socket" of
the lever and pawl fully engaged.

2 . 0 7

pawl upstop assembly

punch pins

*

pawl upstop
mounting

punch blocks c r e w

assembly(on right side)

punch block
mounting screws (3)

sensing
levers

guideplate
le f t f r on t v i ew le f t f ron t v iew

Figure 2-Punch Block and Pawl
Upstop Assemblies Figure 3-Sensing Levers and Guideplate
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(f) Remove eight 70466 springs,

(g) Remove screw holding the 188092
b r a c k e t .

(c) Unhook 7603 latch bail spring.

(d) Remove two screws f rom post , then
remove post and sensing levers with

latch bail assembly,

(e) Remove post and nut from guideplate,
then remove guideplate.

Reassemble sensing levers and guide¬
plate by reversing procedure in 2.09.

However, push guideplate downward to take up
all play before tightening screw and nut in step
(d). Posit ion guideplate horizontal ly, in asl ight
counterclockwise position as gauged by eye.

(h) Remove bracket,

(i) Remove remaining screw holding the
182455 guide to power bail,

(j) Remove guide,

(k) Remove eight levers with studs.

(1) Remove screw and nut with washers
holding support plate in place,

(m) Remove support plate,

(n) Remove retainer holding feed pawl to
power bail.

2 . 1 0

FEED PAWL, DETENT LEVER, AND SPRING
C O M B I N A T I O N

2 . 1 1 Disassemble pawl , lever, and spr ing
(Figure 4) as follows:

(a) Remove tape guide assembly 2.01.

(b) Remove chad chute assembly 2.03.

(c) Remove punch block assembly 2.05.

(o) Remove feed pawl from power bail and
detent lever assembly from 185846 post

together.

(p) Remove screw holding power bail and
182452 guide,

(q) Remove power bail.

Reassemble pawl, lever, and spring by
reversing procedure in 2.11.

(d) Remove pawl upstop assembly 2.07.

(e) Remove sensing levers and guideplate
2 . 0 9 .

2 . 1 2

s p r i n g
7 0 4 6 6

d e t e n t l e v e r
s p r i n g s

power bail
n u t a n d w a s h e r

l e f t f r o n t v i e w

levers wi th
studs (8)

1 8 8 0 9 2
b r a c k e t

retaining ring
feed pawl support plate

F^ure 4-Pawl, Lever, and Spring Combination

Page 4
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S E C T I O N 5 7 4 - 4 2 6 - 7 0 1 T C
Issue 1, May 1972

T E L E T Y P E C O R P O R A T I O N
Skokie, Illinois, U.S.A.

3 8 C O V E R

L U B R I C A T I O N

relubricate cover. Thereafter, lubricate every 500
operating hours or six months, whichever occurs
fi r s t .

P A G EC O N T E N T S

1 . G E N E R A L 1

The following symbols and their
meaning apply to the lubrication points

1 . 0 42 . C O V E R 1

in the line drawing;ASR cover 

Rea r cove r h i nges . . . .
Lids

1
2
2

M E A N I N GS Y M B O L

Oil —Apply KS7470 oil as in¬
s t r u c t e d .

Dry —No lubricant permitted.

O1 . G E N E R A L

DThis section provides lubrication pro¬
c e d u r e s f o r t h e M o d e l 3 8 C o v e r . To

remove the cover as aunit from the teletype¬
writer, refer to Section 574-400-702TC.

Lubr ica t ion o f the cover is s t ra igh t
fo rward . A l i ne d raw ing con ta ins

specific points of the cover to be lubricated.
Apply oil as directed and to points where it will
a d h e r e a n d n o t r u n o f f .

1 . 0 1

References to front, rear, left , r ight,
etc, are made viewing the teletype¬

writer from its normal operating position.

1 . 0 5

1 . 0 2

CAUTION: DISCONNECT POWER BEFORE
APPLYING ANY LUBRICANT. DO NOT USE
SOLVENTS TO CLEAN PLASTIC PARTS OR
DECORATIVE FINISHES. USE ASOFT DRY
CLOTH. IF NECESSARY, USE ASOFT DAMP
CLOTH WITH MILD DETERGENT, THEN
R I N S E A N D B U F F W I T H A S O F T D R Y
C L O T H .

Lubricate the cover before placing in
service, and just before placing it in

storage. After about 100 to 200 operating hours.

1 . 0 3

2 . C O V E R

2 . 0 1 A S R C o v e r

\
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2 . 0 2 Rear Cover Hinges

O H i n g e s ( 2 ) B o t t o m R e a r C o v e r

Stop Arm

Hinges (2) R e a r L i d

O H i n g e s ( 2 ) F r o n t L i d

Page 2
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