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1 TELEPRINTER

© ©
M J K e y b o a r d ( V ) T a p e p u n c h

^2jManual communications controls (5JTape punch control buttons

( j T ) M a n u a l d e v i c e c o n t r o l s Q i j Ta p e r e a d e r



2 KEYBOARD CONTROLS

2.1 Keyboard

fflDBBBBBBBBBDnSBI
IHHCZJQQDaaDQJQnHHH■BQEH3QBGlDDDBnBIH
IlinBDBQQQQHBQBOEll

Bell

The d is tan t s ta t i on opera
t o r i s c a l l e d t o t h e t e l e
p r i n t e r .

R u n o u 1 1 C a r r i a g e r e t u r n

The last character or the
last character o f the sequence
entered is repeated as long as
th is key is held depressed,
except in the case of new l ine.

New line

Depending on the program
ming, th is key genera tes
the character sequences

l o r l

Linefeed Figures shift

n n i i i i fl W M H f fl n n n fl n i i i n M i f ' n n i i i i i i fi i i i! z _ i ] I . I • _ i I I i ' ' } ' ' ' , ' ' ' ! ' ' ' ' ■
w. I?.-, w w w lai yu mm uj py uy iw i* w m w w. v. n uy ui in w in

Who-are-you

Answerback code of the
d i s t a n t s t a t i o n i s r e
quested and pr in ted.

Space Letters shift

Also for setting up a
connection via point-
to-point circuit and
for correcting the
paper tape.

2.2 Manual communications controls

Call button Local (off-line)
button

Disconnect button

On-line mode hold button Not assigned



2.3 Manual device controls

Unblock keyboard
but ton

Here-is button Printer ON/OFF button

r

Block ing o f keyboard is
ind ica ted by lamp i f

1. maximum typing
speed is exceeded
- de le t ion by p ress

ing the unb lock
keyboard but ton;

2 . l i ne end i s
reached
- de le t i on by p ress

i n g t h e c a r r i a g e
r e t u r n k e y.

The answerback of home
s t a t i o n i s t r a n s m i t t e d
and pr in ted ou t .

P r i n t e r i s d e a c t i v a t e d ,
tape punch is ac t ivated
and a l l cha rac te r s
received are punched
( inc lud ing F igs , s i de D)

Hi fl ™ > n t n r n
I . . . . - - _

fl W W r l l W W W W W W P i l r fl fl W fi l ' B
r i ' A i r i w i H i H w y H i e i i H i & i fi i fi i H i H i fl i i i t t i e i i i i i i i i M W w

[ f fl
Paper feed button Letters/figures

shift button

B i fl
Data medium ON button

The paper of the home
machine only is fed
forward for as long as
the bu t ton i s he ld
depressed. When the paper
feed but ton is pressed
b r i e fl y, t h e p a p e r i s
advanced by 1/4 of the
l i n e s p a c i n g .

Effec t ive on ly for the home
mach ine and sh i f t s i t f rom
upper case to lower case
and vice versa.

Output inhibition
but ton

or
Reset alarm button

Tape punch is constantly
ON.

Answerback inhibition
switch

Tex t i s read , bu t no t
pr in ted , punched or sent .

Be l l a l a rm i s deac t i va ted . The answerback code can
not be cal led in by the
d i s t a n t s t a t i o n .



Power ON indicator

Lamp l i gh t s t o i nd i ca te
that ac power vol tage
i s a p p l i e d .
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3 LOCAL MODE

3.1 Preparation of a perforated tape

V 1. Press local button.

2. Press punch ON/OFF
but ton

Lamp comes on.

Pr in ter car r iage moves to
b e g i n n i n g - o f - l i n e p o s i t i o n .

Paper is advanced by one
l i n e .

I n t e r n a l i l l u m i n a t i o n i s
turned on.

Lamp comes on. ©■



3. Hold tape feed button depressed until
several LTRS code combinations (5 x hole)
have been punched.

4. Press new line key.

or

Press carriage return
and line feed keys.

Paper is advanced by one
l i n e .

Character commands are
punched according to pro
gramming :

CR LF CR
o r

CR LF
o r

CR CR LF

3
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5. Enter text by means of
keyboard.

Text is punched and
p r i n t e d .

6. Hold tape feed button depressed until
several LTRS code combinations (5 x hole)
have been punched.

7. Tear the tape off by pulling
it upwards.



V 8. Press disconnect
button

The lamps in the
local and punch
ON/OFF buttons
go dark.

Punch disconnects when the
data medium ON button is
not depressed.

Note:

Of f - l i ne opera t ion i s i n te r rup ted by an incoming
message.
The on- l ine mode is act ivated.

Af ter each depression of the tape feed but ton
the corresponding case sh i f t key ( Q or Q ) on the
keyboard must be pressed before typing is continued.

Possible functions:

T a p e v e r i fi c a t i o n ^

Tape dup l i ca t ion

P r i n t e r d e a c t i v a t i o n .

10
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3.2 Verification of a perforated tape

V 1. Press local button.

2. Open tape retainer lid
of tape reader.

3. Insert perforated tape
and press it down.

Close tape retainer lid.

Lamp comes on.

Pr in ter car r iage moves to
b e g i n n i n g - o f - l i n e p o s i t i o n .

Paper is advanced by one
l i n e .

I n t e r n a l i l l u m i n a t i o n i s
turned on.

Observe d i rect ion of tape
feed:

Two rows to the left and
th ree rows to the r igh t o f
the feed hole row.

The pins of the sprocket
wheel must engage in the
feed ho les .

11



4. Press ON/OFF button
of tape reader.

Lamp comes on.

Tape is read and its
contents printed.

When the end of the tape
is reached, the reader
stops automatical ly.

V Press disconnect
button.

Lamp goes dark.
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3.3 Duplication of a perforated tape

V
BSl — paEM

1. Press local button. Lamp comes on. I
Printer carriage moves to
beginning-of - l ine posi t ion.

Paper is advanced by one
l i n e .

In te rna l i l l uminat ion is
turned on.

2. Press ON/OFF button
of tape punch.

Lamp comes on, 0 -

3. Hold tape feed button depressed until
several LTRS code combinations (5 x hole)
have been punched.

13



4. Open tape retainer lid
of tape reader.

5. Insert perforated tape
and press it down.

Close tape retainer lid.

Observe d i rect ion of tape
feed:

Two rows to the left and
three rows to the r igh t
of the feed hole row.

The pins of the sprocket
wheel must engage in the
feed holes.

6. Press ON/OFF button
of tape reader.

\l/
Lamp comes on,

Tape i s read , the tex t i s
printed, and a new tape
is punched.

When the end of the tape
is reached, the reader
s t o p s a u t o m a t i c a l l y.

14
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Hold tape feed button depressed until
several LTRS code combinations (5 x hole)
have been punched.

8. Tear the tape off by pulling
it upwards.

9. Depress disconnect
button.

Possible functions:

P r i n t e r d e a c t i v a t i o n .

The lamps in the
local and punch
ON/OFF buttons
go dark.

15



3.4 Correction of a perforated tape by overpunching

is
N s i e r n e b % 8 m u

< j > < &

$

M k - . i ? . . ? . ?^ p > . . . • . . . . . . .\ . • • • • •

1. Wrong character keyed here.

2. Wrong character detected here.

3. Counting the character spaces from

Result: 9 character spaces.

16
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4. Press backspace button 9 times as far as
it will go.

Note: When changing the line with the new
l ine key B9
Press backspace button 2 or 3 times
depending on programming
(See Section 3.1, point 4).

When changing the line with B , M
Press backspace button twice.

5. Press letters shift key 9 times.

6. Type the incorrect character correctly,
retype the following text, then continue
typing the message.

17



3.5 Correction of a perforated tape by duplicating

1. Open tape retainer lid
of tape reader.

2. Insert paper tape and
press it down.

Close tape retainer lid.

Observe direction of tape
feed:

Two rows to the left and
three rows to the right of
the feed hole row.

The pins of the sprocket
wheel must engage in the
feed holes.
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Press local button. Lamp comes on.

4. Press punch ON/OFF
button.

(Not necessary if
"data medium ON"
b u t t o n m * l i s
pressed.)

Printer carriage moves to
beginning-of- l ine posi t ion.

Paper is advanced by one
l i n e .

In te rna l i l l uminat ion is
turned on.

Lamp comes on. ©■
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5. Press ON/OFF button
of tape reader.

Lamp comes on.
\i/

Tape is read, the message
is printed out and a new
tape is punched.

Single-character feed:
Press ON/OFF button
b r i e fl y .

and

6. Depress button several
characters before the
first incorrect
character.

Tape reader stops,

Briefly press reader ON/OFF button as many
times as required (single character feed)
until last correct character is printed.

Keep output inhibition button El depressed and
simultaneously perform single-character feed
operations until the rast undesired character
has been read.
Release output inhibition button.

2 0
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or:
If output inhibition button is not installed,
deactivate tape punch as long as undesired
characters are read.

9. Type correct characters into the keyboard if
necessary.

10. Press punch ON/OFF button if output inhibition
button is not installed.

11. Press ON/OFF button
of tape reader.

Reading of tape is
continued.

V 12. Press disconnect
button.

When the end of the tape
is reached, the reader
stops automatical ly.

The lamps in the
local and punch
ON/OFF buttons
go dark.

Punch remains activated
if the data medium ON
b u t t o n i s d e p r e s s e d .

21



4 COMMUNICATION (e.g. via a point-to-point circuit)

4.1 Transmitting a message via the keyboard

V 1. Press call button.

or

Press letters shift
key.

2. Press Who-are-you key.

lamp comes on. [ 2
Printer carr iage moves to
b e g i n n i n g - o f - l i n e p o s i t i o n .

Paper is advanced by one
l i n e .

I n t e r n a l i l l u m i n a t i o n i s
turned on.

Answerback code of
d i s t a n t s u b s c r i b e r i s
p r i n t e d .

Answerback code is automat ical ly pr inted,

22
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3. Press Here-is key. Local answerback code
is t ransmi t ted and p r in ted .

or

4. Press new line key.

or

Press carriage return and
line feed keys.

Pr in ter car r iage moves to
b e g i n n i n g - o f - l i n e p o s i t i o n .

Paper is advanced by one
l i n e .

5. Type text on keyboard. Tex t i s t ransmi t ted and
p r i n t e d .

6. Press Who-are-you key. The answerback code of
t h e d i s t a n t s u b s c r i b e r i s
p r i n t e d .

23
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o

7. Press disconnect
button.

Lamp goes dark. E»a

or

Te lep r i n te r i s t u rned o f f au toma t i ca l l y 40 seconds a f t e r
t r a n s m i s s i o n o f t h e l a s t c h a r a c t e r.

Possible functions:

Transmission of a tape

Printer deactivation

Starting continuous on-line working.

24
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4.2 Transmitting the punched tape

1. Open tape retainer lid
of tape reader.

2. Insert paper tape and
press it down.

Close tape retainer lid.

Observe d i rec t ion o f tape
feed.

Two rows to the left and
th ree rows to t he r i gh t
o f the feed ho le row.

The pins of the sprocket
wheel must engage in the
feed holes .<-

25



V 3. Press call button. Lamp comes on. o-
Pr in ter car r iage moves to
b e g i n n i n g - o f - l i n e p o s i t i o n ,

Paper is advanced by one
l i n e .

I n t e r n a l i l l u m i n a t i o n i s
turned on.

or

Press letters shift
key.

4. Press Who-are-you key.

5. Press Here-is key.

The answerback code of the
d i s t a n t s u b s c r i b e r i s
p r i n t e d o u t .

The answerback code of the
l o c a l s t a t i o n i s t r a n s m i t t e d
and pr in ted ou t .

26
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or

6. Press new line key.

or

Pr in ter car r iage moves to
b e g i n n i n g - o f - l i n e p o s i t i o n .

Paper is advanced by one
l i n e .

Press carriage return
and line feed keys.

7. Press ON/OFFbutton
of tape reader.

11/
Lamp comes on.

The punched tape is read
The message is transmitted
and p r i n t ed ou t .

S i ng l e - cha rac te r f eed :
Press ON/OFF button
b r i e fl y .

When the end of the tape
is reached, the reader
s t o p s a u t o m a t i c a l l y.

27
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8. Press Who-are-you key.

9. Press disconnect
button.

The answerback code of
the distant subscriber
is printed out.

Lamp goes dark.

Telepr inter is turned off automatical ly
40 seconds after transmission of the last
character.

Possible functions:

Pr inter deact ivat ion

Starting continuous on-line working.

28
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5 O P T I O N A L F E AT U R E S

Printer deactivation

Press printer ON/OFF
button.

Pr inter is turned off .
Tape punch is turned on.
Text is punched but not
p r in ted .

Punching the outgoing/incoming
messages into paper tape.

Press data medium ON EZ3
button.

As long as button is
depressed, all incoming/
outgoing messages are
punched into tape.

29



Breaking-in

Reception of a tape message
can be interrupted by the
r e c e i v e - s t a t i o n o p e r a t o r
by pressing button fl or Q
severa l t imes .

Starting continuous on-line working

Press on-l ine mode hold button
1 0 M w h i l e t r a n s m i t t i n g o r r e c e i v i n g :

On-line mode can only be ended | Q'
by press ing the d isconnect but ton.

30
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6 REPLACING THE PAPER ROLL

When a colored stripe appears on the edge of the
paper, the paper rol l must be replaced before
the next message is sent or received.

1. Open top cover.

Swing paper deflect ing
f rame to the f ron t .

2. Move paper pressure lever
backwards.

Remove the old paper roll and pull
the rest of paper backwards and out.

P u l l p a p e r r o l l a x l e o u t o f t h e o l d r o l l .

For mobile use only:

Unlat h paper ro l l ax le on both s ides.

31



3. Push the paper roll axle The paper must unwind as
in to the new paper ro l l shown in the p i c tu re ,
u n t i l i t m a k e s c o n t a c t T h e w i r e c l i p a l w a y s r e s t s
w i t h t h e w i r e c l i p . i n t h e o u t e r m o s t g r o o v e .

4- Load the new paper ro l l Ring-shaped col lar must
i n t o t h e h o l d e r.

(La tch the paper ro l l
when t he t e l ep r i n t e r
is in mob i le use . )

a lways rest in the groove
o f t h e l e f t - h a n d r o l l
h o l d e r .

^ i m i m m m ^ m m ^ m w A w n i n m i u ^ M i u i H i n m i n
sd iS jfi i ia ia iA ifi iA ifi j i& ia j iA ifi jA iA iyu i , ' i l l i& vu iu ^ m
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5. Feed the paper over the pul l re l ie f rod and
i n s e r t i t u n d e r t h e p l a t e n .

Swing the paper pressure lever to the f ront .

Swing the paper pressure rod upwards.

Wind the paper around the platen and feed it
under the paper pressure rod.

Swing the paper pressure rod downwards.

(To a l ign the paper, swing the paper
pressure lever backwards. )

6 . Tear o f f paper a long the tear -o f f edge,

Close top cover.

Move paper deflect ing frame backwards.

33



/ ML/jojiiiMo i nc i_nvc orMOriMO, milM I rUHUh
AND SIGNALLING SPEED

1. Open top cover.

Swing paper deflecting
frame to the front.

2. Line spacing

1 : s i n g l e l i n e s p a c i n g

1,5: 1 1/2 line spacing

2 : doub le l i ne spac ing

34
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3. Print force

Left posit ion of lever: single copy
(no carbon copy)

Right position of lever: up to four copies
(up to three carbon
copies)

4. Signalling speed

5 0 : s i g n a l l i n g s p e e d 5 0 b a u d s

7 5 : s i g n a l l i n g s p e e d 7 5 b a u d s

1 0 0 : s i g n a l l i n g s p e e d 1 0 0 b a u d s

35



8 REPLACING THE PAPER TAPE ROLL

When the colored warning str ipe becomes visible
while the tape is being unwound, the paper tape
roll must be changed before the next message is
sent or rece ived.

1. Swing guide rod upwards.

Tear o ff paper tape.

Remove the old tape roll from core.

2 . Press the tape feed bu t ton un t i l the res t
of paper tape has run out of the tape punch,

3. Place the new paper
tape ro l l ove r co re .

Swing guide rod back
i n t o p o s i t i o n .

The tape must unwind as
shown in the p ic ture .

36
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Advance paper tape in
the tape punch unt i l
i t has reached the
beginning of the tape
guide.

Open the cover.

Press on tape gate. The tape gate swings
upwards.
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5. Push the tape fur ther
unt i l i t emerges f rom
the punch at the
t h e f r o n t .

Press on the tape gate The tape gate latches.
The tape is au tomat ica l l y
fed forward by 32 spaces
and punched
(5 -ho le comb ina t ions ) .

Close the cover.

Tear off punched tape upwards,

6. Pul l chad waste box out to the front
and empty.
(Do th is every t ime the tape ro l l i s
changed.)

38
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9 REPLACING THE INK RIBBON

1. Open top cover.

Swing paper deflect ing
f rame to the f ron t .

2. Press lever backwards and swing
the printing mechanism upwards
u n t i l i t l a t c h e s .

3 . P ress lever in the d i rec t ion o f the a r row
and pu l l r ibbon spoo ls o f f the gu ide p ins .
Remove ink r ibbon from lateral guides and
pul l upwards and out o f gu ide p la te s lo t .
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Hook free ribbon end of new ribbon spool to
an empty spool just as you do when replacing
a typewr i te r r ibbon. P lace one r ibbon spoo l
i n pos i t i on . Ensure red s ide o f r i bbon po in ts
u p w a r d s . I n s e r t i n k r i b b o n i n t h e fi r s t
l a t e ra l gu i de on t he r i bbon gu ide f o r k , i n
the gu ide p la te s lo t and the second la te ra l
gu i de . I ns ta l l second r i bbon spoo l .

5. Press lever backwards. Print ing mechanism swings
downwards and latches.

6 . Tear paper o f f a long the tear -o f f edge

Close top cover.

Move paper deflect ing frame backwards.
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10 REPLACING THE PRINTWHEEL

1. Open top cover.

Swing paper deflect ing
f rame to the f ron t .

2. Press lever backwards and swing the pr int ing
mechanism upwards unt i l i t la tches.

3. Disengage ribbon guide fork and swing upwards,
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4 . P ress down w i re c l i p rad ia l l y and pu l l o f f
p r i n twhee l i n t he d i r ec t i on o f t he a r row.

5 . Push the new pr in twhee l in un t i l i t l ocks in
p o s i t i o n .
(The driver must engage in the appropriate
open ing o f the p r in twhee l . )

6. Swing ribbon guide fork downwards.

R ibbon gu ide fo rk is locked in pos i t ion .

7 . Press lever backwards . Pr in t ing mechan ism
swings downwards and
latches .

8 . Tear paper o f f a long the tear -o f f edge.

Close top cover.

Move paper deflecting frame backwards.
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11 CLEANING THE TELEPRINTER

If required, the exterior of the teleprinter can
be cleaned:

when dusty: us ing dus t c lo th o r dus t
b rush

when contaminated sl ight ly: using soapwater or washing-
u p l i q u i d s

when con tam ina ted heav i l y : us i ng wh i t e sp i r i t o r
Freon TF
(manufacturer: Du Pont)

(Do not clean the viewing window by using
c lean ing agen ts con ta in ing wh i t e sp i r i t o r
a l c o h o l . )

Cleaning the tape reader

Open tape re ta iner l id .
C lean read ing pos i t i on w i th so f t c lo th ,
C lose t ape re ta i ne r l i d .
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12 ORDERING DATA

Paper roll

Rol l as per
DIN Std. 6720

Paper wi th:
209 or 216 mm

Number of pl ies:
max. 4 (when multi
p ly paper is used,
e n s u r e o r i g i n a l i s
outermost)

Outer d iameter of
r o l l :
120 mm (or 170 mm
with accessory parts
for holder)

Paper tape roll

1. Ordering data as
per DIN Std.

Paper L3 DIN 6720
(0.1 mm th ick , o i led)
o r
Paper L1 DIN 6720
(0.08 mm thick,
u n o i l e d )

2 . Order ing da ta fo r
ISO qua l i ty

Paper tape ro l l as
per ISO 1729

Paper tape:
17.4 mm wide
0.1 mm thick

Ink ribbon

Usable are commercia l ly
a v a i l a b l e i n k r i b b o n s ,
n y l o n , b l a c k o r b l a c k / r e d ,
w i t h o u t r i b b o n - r e v e r s e
a c t u a t o r

1. We recommend ordering
from Siemens AG
Order ing nos:
C20136-Z14-C967
( n y l o n r i b b o n , b l a c k )
o r
C20136-Z14-C968
(ny lon r i bbon ,
b l a c k / r e d )

2. Ordering nos. as per DIN
Ink ribbon SM 13x54
DIN 2103-N-sw
( n y l o n r i b b o n , b l a c k )
o r
Ink ribbon SM 13x54
DIN 2103-N-sw/rt
(nylon ribbon, black/red)
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Printwheel

1)
Ordering number: S22711-J1-J B

1) Read figures f rom pr intwheel

Please address your orders to your local
Siemens representatives.
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AANWIJZING VOOR HET PLAATSEN

De wandcontactdoos van het aterkatroomnet moet - met het
oog op een eventuele gevarentoeatand - gemakkelijk te
bereiken z i jn .

1 OPSTELLEN OP DE GEWENSTE PLAATS

De verreachrijver - in de nabijheid van de aanaluitdozen -
c -m bu reau o f ach r i j f t a fe l opa te l l en .

v'A gebruik van een konaole:
stand van de console met de twee voorate (veratelbare)

voeten inatellen. Het toebehoor op de conaole raonteren.
De verreachrijver met de gummivoeten in de overeenkoraatige
uithollingen van de konsole plaatsen en daarna met de star-
vormige greep vergrendelen. De afdekking van de kabelruimte
van de rechter konaolevoet verwijderen; de aanaluitkabel
er in leggen en vervolgena de kabelruimte weer afaluiten.

2 ONTGRENDELEN VAN DE DRUKKERWAGEN

2.1 DRUKKER MET AFDRUK v.l.n.r. (afb. 1)

Dekael van de kap openen en hefboom 1 in de pijlrichting
zwenken.

Wanneer de drukkerwagen weer moet worden vergrendeld:
De drukkerwagen naar links tegen de aanslag achuiven en
h "" ootn I tegen de pijlrichting zwenken.

DRUKKER MET AFDRUK v.r.n.l. (afb. 2)
DRUKKBR VOOR ZIGZAG-PAPIER (afb. 3)

Deksel van de kap openen. Schroef 2 (reap. 4) loaachroeven,
hefboom 3 (resp. 5) in de pijlrichting tegen de aanslag
awenken. Schroef 2 (reap. 4) weer vastzetten.

Wanneer de drukkerwagen weer moet worden vergrendeld:
De drukkerwagen naar rechta tegen de aanalag achuiven en
schroef 2 (reap. 4) loaachroeven. Hefboom 3 (reap. 5)
- tegen de pijlrichting - tot de aanalag, nuar beneden
zwenken. Schroef 2 (reap. 4) weer vaatzetten.



3 ufJNAFSTAND, AFDRUKSTERKTE EN TRANSMISSIESNELHEID
KONTROLEREN EN INDIEN NODIG, INSTELLEN

zie opm. 3)

De transmisaieanelheid alleen dan instellen als het nood
zakelijk en mogelijk is.
4 PROGRAMMEREN VAN DE NAAMGEVER

Kap afnemen,
d r u k k e r i n h o o a t e s t a n d , z i e o p m . 2 )
naamgever verwijderen,

n a a m g e v e r p r o g r a m m e r e n . z i e o p m # 3 )

5 ZIJDELINGSE PAPIERGELEIDING KONTROLEREN EN INDIEN
NODIG, INSTELLEN

K a p a f n e m e n z i e o j m _ 2 )

papiergeleiding instellen. zie opm. 3)

6 BLADSCHPIJVERPAPIER INZETTEN

Zie inlegachema in het deksel.

7 PONSROLPAPIER PLAATSEN

Zie inlegschema op de zijkant van de ponser,

8 VERGELIJK DE NETSPANNING TER PLAATSE MET DIE WELKE
OP DE NAAMPLAATJES STAAN

Bij een afwijking:

Kap afnemen,
drukker in hoogste stand,
voeding demonteren,

zie opm. 2)

v 'ng op de juiate
n*. panning omstellen. zie opm. 3)

jegevens van de spanning op de naamplaatjes aan de
achterzijde van de kap, bodemplaat en voeding, veranderen.

9 NET- EN LIJNSTEKER IN DE DOZEN STEKEN

Na de uitvoering van de genoemde werkzaamheden kan de
verreachrijver in dienst genomen worden.

10 OPMERKINGEN

De werkzaamheden betreffende de punten 3 t/m 8 staan in de
volgende drukschriften:

Opm. 1)Bedrijfahandleiding
Beatelnr.:
Verreschrijver 1000 : A22711-A1000-X1-*-9919

. t
, 2)Uitwisselen van bouwgroepen

Beatelnr.:
Verreachrijver 1000 : A22711-A1000-X2-*-8620

Opm. 3)Service-handleiding
Beatelnr.:
Verreschrijver 1000 : A22711-A1000-X1-*-8620
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1 A L L G E M E I N E S
GENERAL

Das Transportgehause dient dazu, den Fernschreiber weitgehend vor StoB-
und Schuttelbeanspruchung zu schutzen. Es ist spritzwasserdicht und hohen-
tauglich.

Das Transportgehause ist so konstruiert, daB aus Platzgrunden das Unter
teil mit dem Fernschreiber in den abgenommenen Deckel eingesetzt werden
kann. In diesem Zustand ist der Fernschreiber auch fiir mobilen Einsatz
geeignet.

Hinweis:
Voraussetzung fiir den mobilen Einsatz im Transportgehause ist, daB der
Fernschreiber mit einem hierfur festgelegten Papierableitbiigel, einem Er-
dungsblech und der Locher mit einem Umrustsatz fur mobilen Einsatz verse
hen ist.

The transport case protects the teleprinter against shock and vibration. It
is splash water proof and suitable for high-altitude flights.

To conserve mounting space, the case has been designed so that its base
section can be fitted, together with the machine, in-to the previously
removed cover. This set-up makes the teleprinter suitable for mobile service.

Note:
As a precondition for mobile service in connection with the transport case,
the machine must be provided with a special paper deflecting frame and
a grounding plate. A special conversion set for mobile service must be
available for the tape punch.

Z u s * : 1 1 A 2 2 7 1 3 - T 4 0 1 - X - * - 7 4 3 1



OFFNEN UND AUFSTELLEN DES TRANSPORTGEHAUSES
OPENING AND SETTING UP THE TRANSPORT CASE

Vier Schnellspannverschlusse 1 offnen,
Deckel 2 vom Unterteil 3 abheben und
in Gebrauchslage (siehe Bild 2) drehen.

Open the four snap-action catches 1,
lift cover 2 straight up and away from
the base 3 and rotate it into working
position (see Fig. 2).

Rolle Fernschreiberpapier 4 aus der
Halterung im Deckel nehmen.

Remove paper roll 4 from the holding
belts on the cover.

3 1 7

Unterteil 3 in Deckel 2 einsetzen, vier
Schnellspannverschlusse 1 schlieBen,
vier Sechskantschrauben 7 losen und
zwei Befestigungsplatten 6 nach hinten
schieben.

Insert base 3 in cover 2, close the
four snap catches 1 and push the two
hold-down plates 6 with their four hex
head screws 7 to the rear.

2 6 6 1

Z u s t : 1 A22713-T<r01-X-*-7431



3 EINSETZEN DES HALTERS FUR FUSSTASTER
INSTALLING THE PEDAL SWITCH HOLDER

Nur bei Transportgehause fiir Fernschreiber 1000 CA.

Only in transport cases intended for the Teleprinter 1000 CA

13 10 11 12

14

Halter fiir FuBtaster 10 mit abgewinkel-
tem Lappen 11 in Lasche 12 einsetzen,
SchnellverschluB 13 durch Linksdrehung
offnen, Klappe 14 nach vorne schwenken,
Halter 10 mit zwei Zylinderschrauben
festschrauben, Klappe 14 schlieBen und
mit SchnellverschluB 13 verriegeln.

Insert offset lug 11 of pedal switch
holder 10 into bracket 12, open camlock
13 by turning it counterclock-wise,
swing hinged flap 14 to the front,
secure holder 10 with two pan head
screws, return flap 14 and lock it by
means of camlock 13.

Zust: 3 A22713-T401-X-*-7431



4 BEFESTIGUNG DES FERNSCHREIBERS AUF EINSCHUB
MOUNTING THE TELEPRINTER ON THE SUPPORTING PLATE

Zum Schutz gegen StoB- und Schiittelbeanspruchung, sowie zur Befestigung
auf Tischen kann der Fernschreiber auf einem Einschub befestigt werden.
Der Einschub wird ebenfalls benotigt, wenn der Fernschreiber fiir den mo
bilen Einsatz im Transportgehause vorgesehen ist.

Die Montage des Fernschreibers auf dem Einschub ist nach Bild 5 (T1000 CA)
bzw. Bild 6 (T1000/T1000 mil) durchzufuhren.

To protect it against shock and vibration or for securing it to tables, the
teleprinter may be mounted on a supporting plate. This supporting plate is
also required if the teleprinter is intended for mobile use in transport cases.

The teleprinter should be mounted on the supporting plate in the manner
shown in Figs. 5 and 6.

37

38

32

Zus t : 1 A22713-T401-X-*-7431



5 VORBEREITUNG ZUM EINSETZEN DES FERNSCHREIBERS INS TRANS
PORTGEHAUSE
PREPARATIONS FOR INSERTING THE TELEPRINTER IN THE TRANS
PORT CASE

Zur besseren Handhabung des Einschubes im Transportgehause ist ein Gurt
anzubringen.

A strap must be attached to facilitate positioning of the supporting plate
within the transport case.

Gurt 16 aus dem Transportgehause
nehmen.

Remove strap 16 from the transport
case.

Gurt 16 in die Schlitze des Einschubs
17 einziehen und Schnalie schlieBen,
dabei die angegebenen MaBe beachten.

Insert strap 16 through the slots in
supporting plate 17 and tighten it by
means of the friction buckle (2 metal
rings). Observe indicated dimensions.

Masseband 8 abnehmen und mit einem Ende am Erdungswinkel 29 des Fern
schreibers mit Schraube 30 befestigen.

Remove bonding strip 8 and attach it with one end to grounding bracket 29
of the teleprinter, using screw 30.

30 29

Zust: 5 A22713-T401-X-*-7431



EINSETZEN DES FERNSCHREIBERS IN DAS TRANSPORTGEHAUSE
INSTALLING THE TELEPRINTER IN THE TRANSPORT CASE

Fernschreiber mit Einschub am Gurt 16
und vorne rechts unterhalb der Tastatur
anheben. Vorne in die Bugel des Unter-
teils einfiihren und nach hinten absen-
ken.

Raise teleprinter together with its
supporting plate by means of strap 16
and by grasping it at the front right
hand corner below the keyboard. Intro
duce it into the brackets on the front
end of the base and lower it with the
aid of the strap at the rear.

Gurt 16 in Halterung einlegen.

Insert strap 16 behind the two retai
ning springs.

Zwei Befestigungsplatten 6 iiber den Einschub schieben und mit vier Sechs-
kantschrauben 7 sichern.

Slide the two hold-down plates 6 over the supporting plate and.tie them
down, using the four pan head screws 7.

Zust : 1 A22713-T401-X-*-7431



Freies Ende des Erdungsbandes 8 mit
Erdungsschraube 18 am Winkel 20 des
Transportgehauses befestigen.
Attach free end of grounding strip 8
to bracket 20 of the transport case,
using grounding screw 18.

Zwei Kabeltiillen 19 der Halterung 20 entnehmen. Die geschlitzte Seite der
Tiillen auseinanderziehen und im Abstand von 150 mm von der Maschinenein-
ftihrung iiber die AnschluBleitungen schieben. Tiillen mit Leitungen in die
Halterung 20 einsetzen.
Remove the two grommets 19 from holding bracket 20. Expand the grommets
at their slot and push them over the connecting lines at a distance of 150 mm
from the cable entry point. Insert the grommets together with the lines in
holding bracket 20.

Zust: 1 7 A22713-T401-X-*-7431



7 VORBEREITUNG ZUR INBETRIEBNAHME DES FERNSCHREIBERS
PREPARATIONS FOR PLACING THE TELEPRINTER IN SERVICE

Drucker entriegeln (siehe Aufstellanleitung A22711-A1000-Xl-*-8832), Fern
schreiber- und Lochstreifenpapier entsprechend Bedienungsanleitung fiir Fern
schreiber einlegen. Papierableitbiigel 21 verrasten. Netz- und Fernschreib-
leitung aus Halterung nehmen und anschlieBen.
Unlatch printer unit (see installation instructions A227ll-A1000-Xl-*-8832),
insert page copy paper and paper tape for punch in accordance with the
applicable Operating Instructions. Lock paper deflecting frame 21. Remove
power and telegraph lines from holding bracket and connect.

An den Seiten des Transportgehausedek-
kels sind Befestigungsholme 23 ange
bracht. In der Gebrauchslage konnen
diese Holme mit Hilfe von Klemmstiicken
auf der Unterlage befestigt werden,
um im mobilen Einsatz ein Verschieben
des Transportgehauses zu verhindern.

Mounting rails 23 are provided on
either side of the transport case. With
the machine in the desired working po
sition, these rails can be tied down
with the aid of clamping lugs on the
mounting surface so as to prevent slip
ping of the transport case during mo
bile service.

Zust: 1 A22713-T401-X-*-7431



VORBEREITUNG FUR TRANSPORT
PREPARATIONS FOR TRANSPORT

Rolle Fernschreiberpapier aus Fern
schreiber entfernen. Papierableitbiigel
entrasten, nach vorne schwenken und
mit Gummiring 42 uber die Unterseite
der Tastatur festlegen. Drucker im
Fernschreiber nach Aufstellanleitung
A22711-A1000-Xl-*-8832 verriegeln.

Remove paper roll from teleprinter.
Unlatch paper deflecting frame, swing
it to the front and secure it by means
of rubber ring 42 whose lower end is
slung around the keyboard. Lock prin
ting unit as described in Installation
Instructions A22711-A1000-Xl-*-8832.

27 22 28 26

AnschluBleitungen des Fernschreibers
(und des FuBtasters nur bei Fernschrei
ber 1000 CA) zwischen Empfangslocher
und Fernschreiber einlegen. Netzstecker
26, Fernschreibstecker 27 und AnschluB
stecker 28 des FuBtasters in Halter 22
stecken.

Place the connecting lines of the
teleprinter (and of the pedal switch
only in Teleprinter 1000 CA) in the
free space between tape punch and tele
printer. Insert power plug 26, tele
graph plug 27 and the plug 28 of the
pedal switch in plug retaining bracket
22.
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Fiir den Druckausgleich im geschlossenen Transportgehause wahrend eines
Lufttransports in groBerer Hohe dient eine Gewindebohrung in der linken Seiten
wand des Deckels. Sie kann jedoch gegen Staub- und Spritzwassereinfliisse
verschlossen werden. Hierzu ist die Zylinderschraube 23 der Zubehorbox zu
entnehmen und nach Entfernung des VerschluBstuckes 24 von auBen in den
Deckel einzuschrauben.*)

For equalization of pressure in the closed transport case during air transport
at high altitudes a tapped hole has been provided in the left hand wall of the
cover. If required, this hole may be sealed against the ingress of dust and
splash water. For this purpose remove sealing screw 25 from the accessory
box and turn it from the outside into the cover after forcing out dummy
plug 24.*)

25

TJ

¥

*) Achtung!
In diesem Zustand ist das geschlossene Transportgehause nicht mehr
fiir den Lufttransport in groBer Hohe geeignet.

*) Note
The closed transport case is now no longer suitable for air transport
at high altitudes.

Z u s t : 1 10 A22713-T401-X-*-7431



9 VERSCHLIESSEN DES TRANSPORTGEHAUSES
CLOSING THE TRANSPORT CASE

Vier Spannverschliisse 1 offnen. Unterteil 3 mit Fernschreiber vom Deckel 2
abheben.

Open the four snap-action catches 1. Lift base 3 together with the tele
printer straight up and away from cover 2.

3 1

Fernschreiberpapier 4 im Deckel 2 be
festigen.
Attach paper roll 4 to cover 2.

Deckel 2 von oben auf Unterteil 3 set
zen. Vier Spannverschliisse 1 schlieBen.

Place cover 2 onto base 3 and close the
four snap-action catches 1.
'

Zust: 1 11 A22713-T401-X-*-7431



10 BESTUCKUNG DER ZUBEHORBOX
TOOLS AND SPARES FOR ACCESSORY BOX

15 9

An der Riickwand des Transportgehauses
ist eine Zubehorbox 9 fiir Zubehor- und
Bevorratungsteile untergebracht. Zur
Entnahme der Zubehorbox Haltebugel 15
nach vorne Ziehen.

Attached to the rear wall of the
transport case is accessory box 9.
This box can be removed by pulling
the retaining spring 15 forward to
the front.

27

Die Zubehorbox 9 dient zur Aufnahme
der Zylinderschraube 25.

Location of sealing screw 25 in acces
sory box 9.

Die Zubehorbox kann auBerdem zur Aufnahme folgender Teile verwendet werden

1 St Winkelschraubendreher
1 St Schmelzeinsatz
1 St Gluhlampe
2 St Fernmeldelampe
1 St Schraube
1 St Lampenzieher
1 St Typenscheibe komplett

D911-A60-Z1
D41571-M2500-E
C22230-Z1000-C21
C22230-Z1000-C1
C22165-A1000-C928
V22199-Z-C225
S22711-31-J...

5

The following parts may be accommodated in the accessory box:

1 ea offset screwdriver
1 ea fuse
1 ea incandescent lamp
2 ea telephone lamp
1 ea sealing screw
1 ea lamp puller
1 ea printwheel, compl.

D911-A60-Z1
D41571-M2500-E
C22230-Z1000-C21
C22230-Z1000-C1
C22165-A1000-C928
V22199-Z-C225
S22711-J1-J...
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11 E R S AT Z T E I L E
SPARES

Benennung
Transportgehause
Einschub fiir T1000 mil
Einschub fiir T1000 CA
Halterung fiir FuBtaster
fiir T1000 CA

Nomenclature
Transport case
Supporting plate for T1000 mil
Supporting plate for T1000 CA
Holding bracket for
pedal switch for T1000 CA

Bestellnummer
S22713-T401
S22713-T402
S22713-T403

S22713-T404

Order No.
S22713-T401
S22713-T402
S22713-T403

S22713-T404

11.1

Pos
1
5
8
9

15
16
19

22
24
25

39
40
41
42

Item
1
5
8
9

15
16
19

22
24
25
40
41
42

VERZEICHNIS DER ERSATZTEILE FUR TRANSPORTGEHAUSE
LIST OF SPARES FOR TRANSPORT CASE

Benennung
SpannverschluB
Winkel
Masseband
Box fur Zubehor
Bugel fiir Boxhalter
Gurt fur Einschub
Tulle fiir Netz- und
Fs-Leitung
Halterung fiir AnschluBstecker
VerschluBstuck
Schraube fiir Dichtung
Transportgehause
Bugel fur Gurthalter
Gurt fiir Papierrolle
Dichtung fiir Transportgehause
Gummiring

Nomenclature
Snap-action catch
Leaf spring
Bonding strip
Accessory box
Box retaining spring
Strap for supporting plate
Grommet for power line and
telegraph line
Plug retaining bracket
Dummy plug
Sealing screw
Paper roll belt
Sealing strip
Rubber ring

Bestellnummer
C22123-Z1000-
C22165-A1000-
C22195-A1000-
C22165-A1000-
C22165-A1000-
C22165-A1000-
C22165-A1000-

Bild
C 8 0 1 1
C924 23
B 8 0 5 9
B827 27
C918 26
C 8 4 4 7
C905 16

C22165-A1000-C912 19
C22165-A17-C231 20
C22165-A1000-C928 21

C22165-A1000-C903 7
C22165-A1000-C846 2
C22165-A1000-C909 13
C22365-A1000-C6 18

Order No.
C22123-Z1000-C801
C22165-A1000-C924
C22195-A1000-B805
C22165-A1000-B827
C22165-A1000-C918
C22165-A1000-C844

Fig. No
1

23
9

27
26

7

C22165-
C22165-
C22165-
C22165-
C22165-
C22165-
C22365-

A1000-C905
A1000-C912
A17-C231
A1000-C928
A1000-C846
A1000-C909
A1000-C6

16
22
20
21
2

13
18
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11.2 VERZEICHNIS DER EINZELTEILE FUR EINSCHUB
LIST OF SUPPORTING PLATE COMPONENTS

Pos Benennung
31 Buchse (fiir Einschub CA)
32 Buchse
33 Zylinderschraube mit

Innensechkant
34 Winkelschraubendreher
35 Abstandsrohr (fiir Einschub CA)
36 Scheibe (fiir Einschub CA)
37 Platte (Schaumstoff)
38 Befestigungsplatte
43 Zylinderschraube mit

Innensechskant

Item Nomenclature
31 Bushing (for supporting plate CA)
32 Bushing
33 Hexagon socket head screw
34 Offset srewdriver
35 Spacer (for supporting plate CA)
36 Washer (for supporting plate CA)
37 Foam rubber board
38 Supporting plate
43 Hexagon socket head srew

B e s t e l l n u m m e r B i l d
C22156-A1000-C851 5
C22156-A1000-C850 5;6
D 9 1 2 - S 6 0 0 - G 3 5

D 9 1 1 - A 6 0 - Z 1 5 ; 6
C22156-A1000-C852 5
D 1 2 5 - A 2 1 0 - S 3 5
C22156-A1000-C847 5;6
C22156-A1000-B814 5;6
D 9 1 2 - S 4 0 0 - G 3 6

O r d e r n o . F i g . N o
C22156-A1000-C851 5
C22156-A1000-C850
D912-S600-G3
D911-A60-Z1
C22156-A1000-C852
D125-A210-S3
C22156-A1000-C847
C22156-A1000-B814
D912-S400-G3

5;6
5
5;6
5
5
5;6
5;6
6

Zus t : 1 14 A22713-T401-X-*-7431
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1 General



Troubleshoot ing on the te lepr in ter in the fie ld is per formed by rep lac ing
the defect ive module, which is t raced wi th the aid of the faul t t racing
fl o w c h a r t ( s e c t i o n 4 ) .

Easily recognizable reasons for faults which do not make it necessary
to replace a module are not shown in the fault tracing flowchart. These
include a worn ink ribbon, a damaged or worn print wheel, a blown fuse
and a burnt-out lamp, which should be replaced as is described in sec
tion 8, and a clogged paper tape channel in the tape punch, which should
be cleaned out as is described in section 10.

The procedures for replacing the modules are described in the "Replace
men t Ins t ruc t i ons " .

Technicians concerned with troubleshoot ing in the field should be fami l
iar wi th the fol lowing manuals:

Replacement Instruct ions
Opera t ing Ins t ruc t ions
Descript ion - General Sect ion

I f the te lepr in te r i s fi t ted w i th a match ing un i t APE or s igna l ing un i t
FSE which is not suppressed, troubleshooting is performed as per the
Serv ic ing Ins t ruc t ions for te lepr in ter model 1000.

DESIGNATION OF MODULES

All modules are assigned with designations which must be observed when
replacing modules.

Equipment l i s t
item number
(Gtl item)
or
Item code number

Rev is ion leve l
o r
Equipment revision
leve l

e.g. 91415

e.g. S22713-J102

e.g. A1

e.g. GS1

h a s t o t a l l y
with number on
replaced module

does not have to
tal ly wi th number
on replaced module

HANDLING MODULES INCORPORATING MOS DEVICES

Modules incorporating MOS devices are identif ied by a red label. £\
Potent ial di fferences at the pins of the plug connectors (due to elec
trical charging) can lead to destruction of the components. The usual
precautions must be taken when handling MOS devices.

Therefore, before working on the modules the technician should ensure
that he is e lectrostat ica l ly d ischarged. The easiest way to do th is
is to touch a meta l par t o f the te lepr in ter.

For transportation, the modules must be wrapped in conductive foil or
conductive foam rubber. If the original packing of the modules or the
serv ice case for the te lepr in ter is used, th is safeguard ing wi th pro
tec t i ve mater ia l i s a l ready prov ided.

Z u s t . : 0 4 1-2 A22713-A1000-X1 -*-7620



TEST AIDS (section 5)

The diagnostic unit (see sect ion 5.1) is used to check the operat ing
vol tages and impor tant cont ro l s ignals .

The test unit PRE (see section 5.2) is used to check the machine-side
funct ions independent ly o f the l ine in ter fac ing equ ipment . In th is way,
f a u l t l o c a l i z a t i o n i s s i m p l i fi e d .

NOTES

Af ter e l iminat ion o f the fau l t , a fina l tes t must be per formed (see
sec t ion 6 ) .

The tables (see section 7), which show the effects of the operating
modes on the various modules, provide addit ional information for check
ing the proper react ion of the individual modules to the various opera
t i n g s t a t e s .

Sect ion 8 contains a descr ipt ion of the replacement of indiv idual par ts
such as lamps, device fuses and connecting cables.

The ins t ruc t ions fo r p lac ing the te lepr in te r in serv ice (see sec t ion 9 )
provide informat ion on switch module sett ings, adjustments for the var ious
paper widths, changeover to a different power voltage, programming the
answerback module and sett ing the l ine interfacing equipment.

Sect ion 10 contains instruct ions for servicing and maintenance such
as cleaning the inside and outside of the printer and replacing expen
dables.

Z u s t . : 0 4 1 - 3 A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 2 0



2 Troubleshooting procedure



REPRODUCE FAULT
Use the fau l t t rac ing flowchar t (sec t ion 4 ) to t race the fau l t
to certain suspected modules (normally two).

REPLACE THE SUSPECTED MODULES
Replace the modules in the order recommended until the fault has
been el iminated.
See also the "Replacement Instructions".

RETURN MODULE(S) REMOVED UNNECESSARILY

CHECK CHASSIS GROUND CONNECTIONS
, 1 1 1 2

Chassis ground connect ions in the telepr inter

Base tray - keyboard frame - keyboard board
Printer vibration damper bypassed
(4 x , no t v i s ib le )
Cable section - printer frame (2 x)
Base tray GE
Base tray - GE - ac power network filter
DR - Power supply bracket (-B7 or -B15)
SB - Power supply bracket (-B7 or -B15)
Printer frame - DRE
Base tray - LEE

10 Pr int ing mechanism t ra i l ing cable - pr inter
frame

11 STT - Base tray
12 LAT 41 - Power supply bracket (-B7 or -B15)

(1 connector)

(permanent)
(permanent)
(1 connector)
(2 connectors)
(1 connector)
(1 connector)
(1 connector)
(1 connector)

(1 connector)
(1 connector)
(1 connector)

FINAL TEST
The final test (see section 6) ensures that the fault has been
el iminated and the te lepr in ter is ready for operat ion.

CLEAN THE TELEPRINTER
Clean the telepr inter i f necessary and

REPLACE EXPENDABLES
See section 10 "Servicing",

Zus t . :04 2-2 A22713-A1000-X1-*-7620



3 Block schematic diagramm



ASL

D R P r i n t e r
FE RF suppressor
GB Manual device contro ls
G E B a s i c e l e c t r o n i c s
GH Cove r
KG Answerback module
LE Tape reade r
LO Tape punch
LR Loudspeaker
SB Switch module
SV Power supply module
TA K e y b o a r d
VA Spec ia l - f unc t i on modu le

F S E S i g n a l l i n g u n i t
APE Match ing un i t

ASL Connecting cable
BET Manual communications controls
FZD Special s ignal socket
LAT Line adapter
NEL Power cable
RET Relay module
SST Pro tec tor
STT Control module

1 ...7 MOS devices
S 2 I n t e r f a c e

Zus t . :03 3-2 A22713-A1000-X1-*-7620





4.1 GENERAL INFORMATION ON THE FAULT TRACING FLOWCHART

In the fau l t t rac ing flowchar t the suspected modules are specified in
t h e o r d e r o f t h e i r f a u l t p r o b a b i l i t y.

Modules may not be disconnected or connected when they are under power.
Pul l the power plug.

The loca l mode has pr ior i ty for fau l t t rac ing. Fau l ts which rare ly occur
are listed as special cases on separate enclosed sheets, which may be
extended as required.

NOTE: I f the te lepr in te r i s connec ted to an ex te rna l s igna l ing un i t ,
the local and on-line modes should be activated and deactivated
at th is un i t . The effect on the te lepr in ter is dependent on the
l ine interfacing equipment. There may be differences from the
in fo rmat ion g i ven , e .g . l amp in " l oca l " bu t ton on te lep r in te r
does not l ight when the local mode is activated.

4.2 NOTES ON THE FAULT TRACING FLOWCHART

It is assumed that the telepr inter is fu l ly equipped, wi th LE, LO and
DR.

Unless otherwise specfied, proceed in corresponding manner for other
c o n fi g u r a t i o n s o f t h e t e l e p r i n t e r.

V j A s s u m p t i o n : t e l e p r i n t e r i s r e a d y t o o p e r a t e , i . e .
- printer paper and paper tape loaded
- top cover and tape gate closed
- ASL and NEL plugged in
- "printer ON/OFF" button not pressed (lamp off)
- "power ON" lamp lit

( i f p rov i ded ; w i t h ex te rna l s i gna l i ng un i t on l y
l ights wi th operat ing mode act ivated)

( 2 ) B e f o r e p r e s s i n g t h e " l o c a l " b u t t o n , m o v e t h e p r i n t e r c a r r i a g e
to the center -o f - l ine pos i t ion and tu rn the pr in t whee l ou t o f
i t s v i s i b i l i t y p o s i t i o n s o t h a t t h e c a r r i a g e r e t u r n a n d p r i n t
wheel synchronization can be observed.

Yes = at least one response when "local" button is| I |pressed
(for normal response see below)

No = no response on pressing "local" button I I I

\B) Operate the keyboard TA, answerback module KG and tape readerLE in the order specified and at the same time check the printer
DR and tape punch LO in an attempt to reproduce the fault in
the local mode.
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The data flow is shown in the block schematic diagram (section 3)
Proceed analogously if the teleprinter has no tape punch and
no tape reader.

Yes ■ faul t occurs in local mode or on act ivat ion/deact ivat ion

No = fault does not occur in local mode or on activation/
d e a c t i v a t i o n

Usual visible responses when the local mode is activated:

- 1 x carriage feed performed
- 1 x line feed performed
- p r i n t w h e e l t u r n s t o v i s i b i l i t y

p o s i t i o n
- i nk r i bbon ve r t i ca l d r i ve

s w i t c h e s t o v i s i b i l i t y p o s i t i o n

t rans i t i on phase
" a c t i v a t i o n "

- cover l ight ing switched on
- fan in operat ion
- lamp in " loca l " bu t ton | I | l i gh ts

remains throughout
the operat ing
c o n d i t i o n

Usual visible responses when the local mode is deactivated:

- i nk r ibbon ver t i ca l d r i ve sw i tched to red p r in t pos i t i on
- cover l igh t ing sw i tched o f f
- lamp in "local" button [~j~l switched off
- no reaction from carriage, platen and print wheel
- fan swi tched o f f

The faul t is t raced by actuat ing specific manual controls on
t h e t e l e p r i n t e r , e . g . :

When the "local" button [T] is pressed, no carriage return is
performed. By pressing the "carriage return" key | < | , it can
be ascertained whether th is faul t a lso occurs in the operat ing
c o n d i t i o n .

I f the faul t does not then occur, the basic electronics GE is
d e f e c t i v e .

(4) Usual v is ible responses when the on- l ine mode is act ivated:

- 1 x carriage return performed
- 1 x line feed performed
- p r i n t w h e e l t u r n s t o v i s i b i l i t y

p o s i t i o n
- i nk r i bbon ve r t i ca l d r i ve

s w i t c h e s t o v i s i b i l i t y p o s i t i o n

t rans i t ion phase
" a c t i v a t i o n "

- cover l ight ing switched on
- fan is working
- lamp in "call" button I 0 | or

"d isconnect " but ton |q - | l igh ts

remains throughout
the operat ing
c o n d i t i o n

Yes = at least one response when "call" button |Q | or key A..
on the keyboard is pressed

No no response when "call" button is|Q | pressed
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f$ \ Af ter set t ing up a connect ion an at tempt is made to reproduce
the faul t in the on- l ine mode.

Yes = fault occurs in on-l ine mode, e.g.
- when setting up a connection
- when clearing down a connection
- fau l t i n opera t ing cond i t ion tha t i s on ly recogn izab le

in on-line mode such as no black copy produced by prin
ter when receiving

No = faul t does not occur in on-l ine mode or on act ivat ion/
d e a c t i v a t i o n

( p j S t a n d b y s t a t e f u n c t i o n s :- t o p c o v e r o p e n l a m p i n " c a l l " b u t t o n I Q I
flashes s l ow l y

- p r e s s " p a p e r f e e d " b u t t o n | m | p r i n t e r p a p e r f e e d

With tape punch provided:
- c l o s e t a p e g a t e t a p e l e a d - i n ,

Ltrs is punched
- p r e s s " t a p e f e e d " b u t t o n | ~ i ~ | t a p e f e e d ,

o f t a p e p u n c h L t r s i s p u n c h e d

Yes = standby state funct ions are performed correct ly,
t e l e p r i n t e r i s n o t d e f e c t i v e

No = standby state functions are not performed or are
f a u l t y

\ JJ Pe r i od i c sw i t ch i ng i n t he powe r supp l y ( r e l ay ope ra tes
and drops out) indicates a secondary-side short

Yes = switching in the power supply

No = no response yet of the te lepr inter

(8) Slow flashing of the lamp in the "cal l " but ton __0__] indicates
t h a t t h e t e l e p r i n t e r i s n o t r e a d y f o r o p e r a t i o n , i . e . :

- p r in te r paper no t inser ted
- paper tape not loaded

This condi t ion is on ly s ignal ized i f the tape punch is
switched on via the "data record ON" switch. 15=51

- ASL not plugged in
- top cover open

Activation of the two opera ting modes is prevented,
(dependent on l ine interfacing equipment)

Yes = lamp in "ca l l " but ton [©] f lashes s lowly a l though the
te lep r in te r i s c lea r l y " ready to opera te " ( reason fo r the
fau l t : e .g . de fec t i ve end -o f -pape r con tac t )

No = no response yet of the te lepr inter
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\9J "Peripheral modules" in which faults can be observed are:

keyboard TA, answerback module KG, tape reader LE, manual device
controls GB, manual communications controls BET, switch module SB,
printer DR, tape punch LO, loudspeaker LR, power supply SV (fan)

The fault does not have to l ie in the peripheral module, however,
in wh ich i t i s observed, bu t i s jus t as l i ke ly to l ie in the
"electronic modules" basic electronics GE or control module STT,
or even in the power supply SV or special-function module VA
(see also block schematic diagram, section 3).

Printer el iminated by pressing the printer ON/OFF button

Y = faul t can be isolated to one per ipheral module, i .e. the faul t
occurs only when this particular module operates.

N = fault cannot be isolated to one peripheral module. Consequent
ly, the faul t can only be located in an electronic module.

( i o ) I f t he te lep r in te r i s connec ted to an ex te rna l s igna l i ng un i t ,
i t must be switched on via this unit ( local mode), or the tele
printer is switched on by connection of the power voltage.

Q_y With the local mode activated, the red/black changeover can be
tested with switch ||>| .

With key £ ]the audible alarm can be tripped.

Q2) With the on-l ine mode activated, duplex operation can be switched
on with switch |Dxl (black pr int) .

With switch ll>| the call forward mode can be checked. The call
pulses are tripped with key [j "1 .

(13) These are the modules which are usually suspected of being
d e f e c t i v e .

Exchange the modules one by one in the order given (not under
power) un t i l the fau l t i s e l im inated. The fau l t must l ie in the
last module removed.

Modules may not be disconnected or connected when they are under
power. Pull the power plug.

The module that has replaced the defective module is left in
the te lepr inter, the modules that are not defect ive are returned
to t he i r p l aces .

In rare cases faul ts can l ie in other modules. Relevant infor
mation is given in points (14/1) to (14/6) .

Note: Before instal l ing the replacement modules printer DR or
tape punch LO, connect the diagnostic unit.
Lamp DR/LO must l ight up. I f not, first replace the basic
electronics GE.
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( l 4 ) No tes re la t i ng to the spec ia l shee ts ( see (14 /1 ) t o (14 /6 ) ) ;
they conta in:

0
- supplementary informat ion on the corresponding ( faul t ) branch

o f the flow char t
- fau l t examples c lass ified as spec ia l cases, in which the fau l t

may also/only l ie in modules other than those l isted in (TJ) .

Tracing a short c i rcui t in a module

The power supply SV is protected against sustained short circuits.
I f a shor t c i rcu i t occurs , the power supp ly sw i tches o f f . A f te r
around 4 seconds, the power supply tries to switch on again (this
i s a u d i b l e ) . I f t h e s h o r t c i r c u i t i s s t i l l p r e s e n t , t h e p o w e r
supply is immediately swi tched off again. This cycle cont inues
as long as the shor t c i rcu i t is present .

To t race the shor t c i r cu i t , p lug in the d iagnos t i c un i t (poss ib le
under power wi th th is uni t ) . F i rst press the "pr inter ON/OFF"
but ton | Q_\ to determine i f the shor t c i rcu i t is in the pr in ter.
Then disconnect the modules connected to the basic electronics
GE in turn unt i l vo l tage is aga in ind icated.

Modules may not be disconnected or connected when they are under
power. Pull the power plug.

(14/2 Fault pattern: lamp in the "cal l" button I G | flashes slowly
a l though the te lepr in te r i s " ready to opera te"

i .e . - p r in te r paper and paper tape inse r ted
- top cover closed
- ASL plugged in

Reason: fau l t in the s igna l ing loop conta in ing the fo l lowing
modules:

tape punch LO - printer DR - switch module SB - control module
STT - connecting cable ASL (protector SST) - basic electronics GE

Replace the modules in turn in the order given until the lamp | Q|
i n t he " ca l l " bu t ton s tops flash ing ( see flow cha r t f o r t he fau l t
p a t t e r n " c a l l " b u t t o n fl a s h e s s l o w l y ) .
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Fault pattern: Lamp in call button flashes slowly

LO is provided:
- tape feed
- tape lead-in

Plug signal cable
ASL into

connector socket

Plug of ground cable
plugged into basic

electronics GE

Disconnect
printer DR

Exchange
SB

Exchange
next module

Exchange printer DR

r Fault lies in the
last module
removed

Leave the last
replacement module

in the teleprinter

Replace the
previously removed

modules

9

Stop

Modules may not be disconnected or connected when they are under
power. Pull the power plug.
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(lV3) Fault can be traced to one "peripheral module"

r

LE tape reader t ransmi ts d iscre te
c h a r a c t e r s o n l y, i . e . c o n t i n
uous transmission is impossible

DR

F a u l t p a t t e r n

no reaction when "printer ON/OFF"
button is pressed | ^|

one character is not pr inted

p r i n t i s t o o f a i n t

pr int is in b lack in local mode
instead of red

LR loudspeaker emits continuous
signal which cannot be silenced

SB a l l pos i t i ons o f the l i ne spac ing
swi tch a re no t e f fec t i ve

GH cover l igh t ing is not swi tched
on or flashes

LO one or more tracks are not
punched

K G c h a r a c t e r s a r e f a l s i fi e d

Suspected modules

STT, LAT, GE
(current in send
c i r c u i t t o o l o w )

DR, GB, GE

pr in t whee l

ribbon, DR, SB, GE

DR, STT, GE, VA

STT, GE

SB, DR, GE

SB, SV, GE, GH

LO, GE

KG, GE

© F a u l t p a t t e r n : a l l v o l t a g e s a r e n o t i n d i c a t e d o n d i a g n o s t i cu n i t :

Fault lies in the SV, cable to the GE or in the GE.
Replace SV or GE and determine if fault is eliminated.
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114/51 Fault l ies on the apparatus side. To rule out a fault in the
^—* power supp ly (one vo l tage fa i led) , the d iagnost ic un i t shou ld

also be plugged in at this stage

Fau l t pa t te rn Suspected modules

c h a r a c t e r s a r e f a l s i fi e d
r e g u l a r l y
( incorrect t ransmiss ion speed! )

SB, GE

call forward mode is impossible GE, VA

l ight ing and fan are not
switched on

SV, GE

14/6) Faul t l ies on the l ine s ide

Fau l t pa t te rn
before connection of the PRE

Suspected modules

" loca l " bu t ton was ine f fec t i ve BET, STT

local mode was activated
au toma t i ca l l y

BET, STT

call forward mode was impossible LAT, SST, STT
(current in send and
c a l l c i r c u i t s l e s s
than 40 mA)

te lepr inter can only be
switched on briefly and
is then immediately
swi tched o f f

GE
( i n c o r r e c t c l o c k
frequency)

tape reader t ransmits d iscrete
characters only

LAT, SST
(current in send
c i r c u i t t o o l o w )

establishment of a connection
was impossible (transmission of
con t i nuous s ta r t po la r i t y )

LAT,
SV (power supply for
LAT fa i led)
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5 Test aids



5.1 DIAGNOSTIC UNIT

The control signals for the print hammer and the tape punch magnets
and the operating voltages are indicated on the diagnostic unit . The
signals for the tape punch magnets are combined in one display.

F ig . 1 D iagnost ic un i t F ig . 2 D iagnost ic connector on the GE

The check must be performed before installation of DR or LO replace
ment modules, as incorrect control s ignals from the basic electronics
could cause damage to the new module.

The operating voltages should also be checked in problematical fault
cases (e .g . w i th fau l t s tha t on ly occur sporad ica l l y ) . Fau l t t rac ing
may be simpl ified by checking the operat ing vol tages before start ing
to replace modules.

CHECKING WITH THE DIAGNOSTIC UNIT

The diagnostic unit is plugged into the diagnostic connector on the
GE (see Fig. 2). The device may be under power in this case. There is
no fau l t p resen t i f a l l s i x LED ind ica to rs l i gh t un i fo rm ly in the id le
state and the standby condit ion.

If a voltage exceeds the tolerance range of + 10$, the 5 V LED indicator
goes out.

In the print ing condit ion, the indicators for LO and DR flash when these
modules are swi tched on and al l the other indicators l ight uni formly.

I f the indicators DR and LO on the d iagnost ic uni t do not l ight , first
exchange the GE before installing a printer or tape punch replacement
module.
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5.2 TEST UNIT PRE

The test unit PRE is used for fault t racing on the apparatus- or l ine-
oriented modules. By connecting the PRE to the interface S2 (connector
X11) on the basic electronics GE in place of the control module (not
under power), the modules STT, BET, LAT and SST are functionally iso
la ted f rom the te lep r i n te r, ( i f a c r yp to modu le i s i ns ta l l ed , i t mus t
also be disconnected - connector X1 5.)

I f the faul t cannot be reproduced with the PRE, the faul t l ies in the
l ine-or iented modules. I f the fau l t a lso occurs wi th the PRE, the fau l t
l ies on the apparatus side. (A monitoring loop is permanently wired
on the PRE.)

Control and signal elements on the test unit PRE

Switch [©]
L a m p j - © ]

Swi tch [T ]
Lamp rn
Switch

Lamp I Px |
Switch |7>1

L a m p | l > l
Button [

Fig. 3 Test uni t PRE

act ivat ion of the on- l ine mode
lights when | Q | is pressed and the GE signalizes "ready
to operate"
analogously as above
analogously as above
ac t i va t ion o f dup lex opera t ion
(half duplex when |Dx| is not pressed; monitoring loop
is permanently wired)
l ight's when |Dx] is pressed (black print)
ac t i va t i on o f ca l l f o rward ope ra t i on
cal l forward operat ion only possible in the on- l ine mode
(a lso red pr in t , independent o f o ther se t t ings)
lights when ||>[ is pressed
button | | is dependent on switch | l>[ :
a ) Q> ] ac tua ted (and [© ] ) :

with button | 1 cal l pulses can be generated
b ) | | > | n o t a c t u a t e d

| |> | w i th but ton [ ] aud ib le a larm can be t r ipped
LEDs;

V1 (green) selection of relay module contact 2 1
V2 ( red ) se lec t ion o f re lay modu le con tac t 3 { • spec ia l f unc t ions
V3 (yellow) selection of relay module contact 4 J
V4 ( red ) c lock ind ica t ion (c lock f rom GE to STT)
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6 Final test



The ob ject o f the fina l tes t is to ver i fy that the fau l t has been e l im
inated and the te lepr inter is ready to operate.

Before performing the test, check that al l chassis ground connections
are establ ished and are correct (see 2.4).

6.1 STANDBY STATE FUNCTIONS
(see sect ion 4.2, point 6)

6.2 LOCAL MODE

6.2.1 CHECKING THE CONTACTS

Actuate the end-of-tape, end-of-paper and top cover contacts in turn
to check the functioning of the contacts and to check the lamp in the
"ca l l " bu t ton [o ] ( l amp mus t flash ) .

6.2.2 CHECKING THE BUTTONS ON THE MANUAL DEVICE CONTROLS GB

Press the buttons on the GB to check that they function correctly.

6.2.3 KEYBOARD OPERATION
(actuate tape punch if paper tape attachments are provided)

- Enter a standard test text .

I f an ove rp r i n t i nh ib i t i on f ea tu re i s p rov ided :

Enter characters unti l the lamp in the "unlock keyboard" button l i l r l
l ights to indicate that the end of the line has been reached and the
keyboard is blocked; release with [W] , ( \-—i\ if provided) or [ < | .

- Fil l the keyboard buffer by pressing several keys at the same time
and check the funct ioning of the "unlock keyboard" \^ j \ button.

6.2.4 TAPE READER OPERATION

- Enter the punched tape generated under 6.2.3
- Check reader indicator
- Compare punched tape generated with test text entered via keyboard
- Enter test tape 1 (see page 6-2) with the tape punch activated
- Check that the two punched tapes are identical (visual examination)
- Enter test tape 2 (see page 6-2)
- Check p r in t pa t te rn o f the p r in ted tex t o f tes t tape 2 : s ta r t -o f - l i ne

pos i t ion , co lumn spac ing and l ine a l ignment (s t ra igh t , para l le l to
each other), check that columns are complete and correct.
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7 Effects of the operating modes on the modules



7.1 EFFECTS OF THE OPERATING MODES ON THE COVER LIGHTING

Func t i ona l cond i t i on
o f t h e t e l e p r i n t e r

Standby cond i t i on Operat ing cond i t ion

ac power
app l i ed

vo l tage l o c a l o r o n - l i n e
mode activated

i d l e p r i n t i n g

no input or
ou tpu t un i t
work ing

at least one
i n p u t o r
o u t p u t u n i t
working

Lamps light no
I
yes yes

7.2 EFFECTS OF THE OPERATING MODES ON THE KEYBOARD TA

Funct iona l
c o n d i t i o n
of the
t e l e p r i n t e r

Standby condi t ion Operat ing cond i t ion

ac power voltage
a p p l i e d

l o c a l o r o n - l i n e
mode activated

i d l e p r i n t i n g

no input
or output
u n i t
working

one input
u n i t o t h e r
than key
board
work ing

no other
i n p u t u n i t
but one
o u t p u t u n i t
working
( r e c e p t i o n )

E f f e c t s o n : K E Y B O A R D

Al l keys
except Lt rs
k e y ( A . . . )

no e f f ec t e f f e c t i v e no e f f ec t e f f e c t i v e

L t rs key
( A . . . )

e f f e c t i v e e f f e c t i v e no e f f ec t e f f e c t i v e

Here is
key no e f f ec t e f f e c t i v e no e f f ec t e f f e c t i v e
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7.9 EFFECTS OF THE OPERATING MODES ON THE MANUAL COMMUNICATIONS
CONTROLS BET OF A MATCHING UNIT APE (EXAMPLE OF A FREQUENTLY
USED APE) WITHOUT EXTERNAL SIGNALLING UNIT
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7.10 EFFECTS OF THE OPERATING MODES ON THE ANSWERBACK MODULE KG

-p
T i p fl
p ft 1 o fl fl

- p P - P H O p ■rt O O
p fl  p fl p - P ■rt ■rt> HO O O - r t p P -P -P■rt fl M 1 c^- P P - r l P - r tfl - P ■rt - P p P O P P a ra 0 0 3

o O - P 0 3 O O A O fl ft O o o o■rl
- P

P fl■rl P I s
P 4 J

Is >, ■rl O A f t A f t

■rl P P P P 4 J
T i T i f t r m V i flfl o - P fl  fl O fl fl
o a P "rt P m ra ■rl o o
o •rt H J ■rl ■rt

p P P 4 J H J
HO fl p P P - r l P - r lfl •r t P ra P a m B 03■rt P p fl ft o o o O

-P
P

1fl A p •r t o P f t A f t

P o o
P 4 Jf t -P P s fl fl fl

o P f t H O
f t + > fl
fl  P - r t

o■rt
- P

o
• r l
4J

o
•rt
H J

P • r t O - P M w P - r l P - r l P - r l
P • r t p B 0 3 a 03 a rara O P fl  O o O O o o o o■rl fl O P I S

< P f t A f t A f t

T i pq
p fl fl fl

4 J « o o o
P ■rl ■rt ■rt

H > ra 4 J 4 J 4 J
p P - r t P - r l P - r t P -rt
o Ti -p I s a ra a m a ra
o o o o o o O o o
r H a P CO A f t P f t A f t

P < fl fl fl
> } 0 P T 3 o o ofi |S HO P ■rl ■rl ■rt

T i O P - r t - P - P - P
fl f t -P rH P - r l P - r l P - r t
P P f t a ra a ra a 03

- p o o f t o o o O o o
CO p > p A f t P f t A f t

p
A P
- p P

ch
ch fl c h P
O P .. P o P P

p p fl P - r t fi  P
P fl  4 J o Ti H J ch
fl  O fl P P T i
O -H -r l 03 P P P - P■rl -P P - P P P P P

- P - r t f t O f t O > >
O T i P p p o P
fl  fl  H ch f t h - P
P O P ch p fl P O

P h o 4 J ra E H - H W fl

Zus t . :02 7-16 A22713-A1000-X1-*-7620



8 Replacement of individual parts



8.1 REPLACEMENT OF THE LAMPS ILLUMINATING THE PRINT POSITION

Open the top cover.

Press down on the defective lamp in the holder, turn the lamp through
60o and remove the lamp.

Reverse the procedure to install a lamp.

Fig. 1

8.2 REPLACEMENT OF THE LAMPS IN THE BUTTONS

Removal:

Pu l l o f f but ton cap.

Place a lamp extractor over the plug-in lamp and pull out the lamp.

F ig . 2

I n s t a l l a t i o n :

Insert the plug-in lamp as shown, applying sl ight pressure to the lamp
until the button comes up against the stop. The lamp has now been cor
rec t l y i ns ta l l ed . I ns ta l l cap w i th s loped s ide to the f ron t .
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8.3 REPLACEMENT OF THE DEVICE FUSE

Remove the teleprinter cover GH.

Unlatch and remove fuse holder 1 by turning i t anti-clockwise with a
sc rewdr i ve r.

Exchange fuse and return fuse holder 1 to its place.

F ig . 3

The fuse rating is 2.5 A, medium lag (fuse link as per DIN 41571). The
"fuse rating does not depend on the supply voltage.

8.4 REPLACEMENT OF THE POWER CABLE

Remove the RF suppressor FE.

Unscrew mounting screw 1 holding down the ground wire.

Remove the cable from terminal block 2.

Press cable lead-through 3 out of the mounting plate in the direct ion
of the arrow.

Pull sleeve 4 on the power cable out of the holder in the direction
of the arrow.

INSTALLATION NOTE:

When install ing a new power cable, ensure that the cable jacket pro
trudes from sleeve 3 by 5 + 2 mm.

F i g . 4
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9 Installation Instructions



9.1 SWITCH MODULE SETTINGS

Set t ing the l ine spac ing

Move switch 1 to the appropriate posit ion:

p o s i t i o n 1 f o r s i n g l e l i n e s p a c i n g
p o s i t i o n 1 , 5 f o r 1 1 / 2 l i n e s p a c i n g
p o s i t i o n 2 f o r d o u b l e l i n e s p a c i n g

Se t t i ng the p r i n t f o rce

Move switch 2 to

i t s l e f t - h a n d p o s i t i o n f o r a s i n g l e - p l y p a p e r r o l l
i t s r i gh t -hand pos i t i on fo r up to fou r p l i es

Setting the telegraph speed

Move switch 3 to the appropriate posit ion for:

50, 75 or 100 bauds

Fig. 1

Three caps are avai lable for restr ict ing the telegraph speeds that can
be set.

1-1.5 2 11,5 -2

B•
11.5-2

M • • M •
Bd 1 Bi! Bd |_

50 75100 50-75-100 F igs . 2 , 3 , 4
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9.2 ADJUSTMENTS FOR THE VARIOUS PAPER WIDTHS

Guide brackets on the paper guide:

Paper width 209 mm:

Insert guide bracket 1 in slot B and
guide bracket 2 in slot D.

Paper width 216 mm (8.5"):

Insert guide bracket 1 in slot B and
guide bracket 2 in slot E.

F ig . 5

Fig. 6
Disengagement
of the guide
brackets

Fig. 7
Engagement
of the guide
brackets

Wire c l ip on the paper ro l l ax le:

The wire cl ip must always be posit ioned in the far left groove.
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9.3 PROGRAMMING THE ANSWERBACK MODULE KG

Answerback modules without miniature switches have a group of five diodes
assigned to each of the 20 possible characters. The numbering of the
diode groups 1 to 20 in Fig. 8a corresponds to the characters 1 to 20.
The numbering of the individual diodes 1 to 5 in Fig. 8a corresponds
to the code elements 1 to 5 of the character assigned. The characters
are coded in accordance with the International Telegraph Alphabet No. 2
(Fig. 9); the desired character coding is obtained by cutt ing out the
diodes for those code elements which mark stop polarity (current pulse).

Answerback modules with miniature switches have a miniature switch
(each containing five switch elements) assigned to each of the 20
possible characters. The numbering of the miniature switches 1 to 20
in Fig. 8b corresponds to the characters 1 to 20. The numbering of the
individual switch elements 1 to 5 in Fig. 8b corresponds to the code
elements 1 to 5 of the character assigned. The characters are coded
in accordance with the International Telegraph Alphabet No. 2 (Fig. 9);
the desired character coding is obtained by sett ing the switch elements
for those code elements which mark stop polarity (current pulse) to
the "down" posit ion (related to Fig. 8b) and the remaining switch ele
ments must be set to the "up" position.

In both versions of the answerback module the 20 characters of the ans
werback code should be assigned in accordance with CCITT Recommendations
as fo l lows:

character 1
character 2
character 3
charac te rs 4 to 19 : f ree ly se lec tab le
c h a r a c t e r 2 0 : l e t t e r s s h i f t ( A . . . )

l e t t e r s s h i f t ( A . . . ) o r fi g u r e s s h i f t ( 1 . . . )
carriage return ( -< )
line feed ( = )

If an answerback code should have less than 20 characters, a strap must
be inserted on the answerback module.

Proceed as follows:

Solder terminals 1 (2) to 19 (see Figs. 8a, 8b) correspond to the char
acters 1 (2) to 19. On the parts face, a strap must be inserted between
solder terminal KGE (end of answerback code) and the solder terminal
corresponding to the character up to which the answerback is programmed.
Figs. 8a and 8o show, as examples, the straps inserted for programming
12 and 19 characters.
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bit 1 ! 3 I S 1 1 3 X. 5 1 ! 3 I 5 12 3 15

Fig. 8a Answerback module KG without miniature switches
D i o d e i n s e r t e d = s t a r t p o l a r i t y ( n o - c u r r e n t p e r i o d )
D iode cu t ou t = s top po la r i t y ( cu r ren t pe r iod )

1" = □ s Startpolaritdt J. s B s Stoppolaritdt

I 1 I I 2 I I 3 I I I I I — 5 — |bill l 2 3 4 5 I I 1 2 3 4 5 | I 1 2 3 4 5 I | 1 2 3 4 5 I I 1 2 3 I. 5 I

ii Mi Iii Mi m
~w

12 3 4 5 1 112 3 4 5 1 112 3 4 5 1 I I 2 3 4 5 I I 1 2 3 45l

~\ | Hi?-11 13 | | U | | 15 | _
1 2 3 4 5 1 I 1 2 3 4 5 I I 1 2 3 4 5 I 112 3 4 51 ll 2 314 51 °

M 00000 Miri
Mi 00000 00000|

"2JT 2^7211 r7i72Tl 172152

?12

112 3 4 5 1 112 3 4 5 1 | 1 2 3 4 5 I 1123451 I 1 2 3451

Fig. 8b Answerback module KG with miniature switches
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Internat ional Telegraph Alphabet No. 2
No. i 2 3 4 5 6 7 S 9 10 1! 12 13 14 15 16 17 IS 19 20 21 22 23 24 25 26 27 2» 29 30 31 32

Letters case A B c D E F G H 1 J K L M N 0 P Q R s T U V W X Y Z < * <J 9-Fiqures case - •> * 3 8 » ( ) 9 0 1 4 5 7 =2 1 6 4

Start element
l • • • • • » • . # :• • • • • • • ••; m • • • • • j • • • • • • • • •
4 • • • ••1 • • « • • • • • • • •• -.
5 • I I • • • • • • • • • • • • • • •

1,5-unit slip element 1 1

] S t a r t p o l a r i t y
(no-cur ren t per iod)
Diode inserted

m S t o p p o l a r i t y
(cur ren t per iod)
Diode cut out

Fig. 9

Table for programming the answerback module KG

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

A. . . < = 1... 5 2 8 8 2 3 5 A... Zwr S 1 E A... Zwr D A. . .

M Example

9.4 CHANGING OVER THE POWER SUPPLY TO A DIFFERENT POWER VOLTAGE

Remove the power supply module SV (see "Replacement Instructions")
Loosen screw 1.

Disengage wire 2 ( i f provided).

Open up power supply module SV.

Fig. 10
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Turn vol tage selector with a screwdriver to the appropriate power
vo l tage .

Fig. 11

Reverse the voltage indicator plate on the power supply module. For
this purpose, push out the two rivets with the power supply module
open.

The voltage specified on the plate must conform to the voltage sett ing.

The voltage rating on the type designation plates must also be altered.

9-5 SPECIAL-FUNCTION CONNECTOR ON THE GE

Straps (specia l - funct ion connector X18) :

W1.1 1 automat ic let ters/figures shi f t wi th redundant shi f t s ignals"
W1.2J (e.g. for interact ive communicat ion with a computer)
W 1 . 3 i n s e r t e d : C R C R L F \ o n a c t u a t i o n o f

no t i nse r ted : CR LF CR I "new l i ne "
W1.4 tape contact of reader connected to contact 2

(spec ia l func t ion 1 )
W1.5 tape contact of reader connected to contact 3

(spec ia l func t ion 2 )
W1.6 taut tape switch of reader connected to contact 2 (special

func t ion 1) o r contac t 3 (spec ia l func t ion 2) ;
only with W1.4 or W1.5

W1.7 reader s top wi th specia l funct ion 3

>
CM co

V

•3

■o-

cn

J:

co

5
X18
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Straps (special- funct ion connector X19) clock TT to interface S2

W2.2 1 kHz - for matching units APE with special suppression measures
W2.3 264 kHz - for all other matching units APE (signaling units FSE)

Note: The special-function connector X19 is not provided on all basic
electronics GE.

X19

R14 Vo lume con t ro l fo r loudspeaker (po ten t iometer )

9.6 SWITCH ASSIGNMENT OF THE STT AND LAT

9.6.1 SWITCH ASSIGNMENT OF THE STT 21 OF THE APE 26 AND APE 57

• • • •
CO CO

>̂
CJ
5

CM

• • • •

* *

Sock
e t

Switch STT21 modes
I n s t a l l a t i o n i n f o r m a t i o n
A22717-B120-
A100...A103-*-7631
A100 A101 A102 A103

X5

S1.1 No deactivation of on-line mode or
on-line mode when top cover is opened

X X X X

S1.2 Half-duplex mode with 4-wire
connect ion ( in terna l moni tor ing loop)

S1.3
S1.4
S1.7
S1.8

Switches are c losed af ter test ing
the STT21

X X X X

X6

S2.1
S2.2

Manual communications controls
e f f e c t i v e

X X X

S2.3 Ac t i va t i on o f t he te lep r in te r on
application of the ac power

X

S2.4 Visua l ind ica t ion o f con t inuous s ta r t
p o l a r i t y ( o n l y f o r p t - t o - p t c i r c u i t s )

X X X

S2.5 Transmission of cont inuous start
polar i ty at end of data record

S2.6 Call forward mode X X
S2.7
S2.8

Duplex mode X X

X7

S3.1 E l e c t r i c t i m e - o u t s w i t c h i n e f f e c t i v e
S3.2 Local mode without forced termination

in response to incoming call
S3.3 Swi tch -o f f t ime o f the e lec t r i c

time-out switch 32 s
X X X

S3.4 Swi tch -o f f t ime o f the e lec t r i c
time-out switch 64 s

S3.5 Swi tch -o f f t ime o f the e lec t r i c
t ime-out switch 8.5 min

S3.7 Swi tch is c losed a f te r tes t ing
the 3TT21

X X X X
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Located under the teleprinter (below the keyboard) is a pocket containing
the fol lowing switch assignment card:

SIEMENS
Einstellung der Betriebsartenschalter auf dem STT 21

S I S2 S3
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 3 i 2 3 4 5 6 7 8

Handlocher X X X X X X X ? X ■(
Standverbindung
mit Abruf X X X X X X X X X X X X
ohne mit ELCROTEL X X X X X X X X X X X
Abruf ohne ELCROTEL X X X X X X X X X

Wahlverbindung mit FGT
mit ELCROTEL X X X X X X X X X
ohne ELCROTEL X X X X X X X

X" Schalter in Stellung „Ein"

Settings of the mode
switches on the STT 21

Local mode (tape preparation)
P o i n t - t o - p o i n t c i r c u i t
w i th ca l l - fo rward-mode
without call-with ELCROTEL
forward-mode withoutELCROTEL
switched connection with
s ignal l ing un i t FGT

with ELCROTEL
without ELCROTEL

X = Switch in position "ON"

9.6.2.1 SWITCH ASSIGNMENT OF THE STT 10 OF THE APE 25 AND APE 35

S2LU
S1C3

Socket Switch STT 10 modes
I n s t a l l a t i o n i n f o r m a t i o n
A22717-B109-
A100...A101-*-7631
A100 A101

X5

S1 .1 Line current moni tor ing
S1.3 Swi tch-off t ime of the e lec

t r ic t ime-out swi tch 32 s
S1.4 Swi tch-off t ime of the e lec

t r ic t ime-out swi tch 64 s
X X

S I . 5 Swi tch-off t ime of the e lec
t r ic t ime-out swi tch 8 .5 min

S1 .6 Swi tch-off t ime of the e lec
tr ic t ime-out swi tch 12.75 min

S1 .7 Swi tch i s c losed a f te r tes t ing
the STT10

X X

S1.8 Local mode without forced ter-
termination in response to an
incoming cal l

S1 .2
S2.7

Time-ou t sw i t ch i ne f fec t i ve

X6

S2.1
S2.8

Duplex mode set permanently

S2.2
S2.3

Manual communications controls
e f f e c t i v e

X X

S2.4 Button selection - duplex mode X X
S2.5 Call forward mode X
S2.6 On-line mode activated by

switching on the ac power
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9.6.2.2 SWITCH ASSIGNMENT OF THE LAT 20 OF THE APE 35
AND THE LAT 28 OF THE APE 25

□S3 □SI
□S2

Switch Mode
I n s t a l l a t i o n i n f o r m a t i o n
A22717-B224-
A100...A102-*-31

A100 A101 A102
S1 .5
S1 .8

Wi th 1s t o rde r ou tpu t fi l t e r
as per MIL-STD-188C X X

S1 .5
S1 .6
S1 .7

Wi th 3 rd o rde r ou tpu t fi l t e r X

S2.3
S2.8

W i t h i n p u t s e n s i t i v i t y
> 0.15 mA

S2.1 A - p o l a r i t y i n r e c e i v e c i r c u i t
in event of l ine break

S3.8 Suppression of noise pulses < 0.5 ms X

Strap W1 on the LAT 28 is always inserted
"X" denotes that the switch contact is closed

9.6.3 SWITCH ASSIGNMENT OF THE LAT 21 OF THE APE 9

The adjacent adhesive label is
attached to the cover above
the LAT 21 and specifies the
s ign ificance o f the swi tches
and the associated posi t ion.

Possible set t ings of the switches:

S 1 • o Lokal

S 2 • O FGt

S 3 • O Abruf

S 4 O • dx fest

S 5 • O K W - 7

Mode S1 S2 S3 S4 S5

Local mode (tape preparation) • X X X X
Operat ion wi th s ignal ing uni t wi thout 0 • 0 0 0
crypto equipment
Operat ion wi th s ignal ing uni t w i th 0 • 0 * • / o
crypto equipment
Operat ion wi thout s ignal ing un i t w i thout 0 0 0 0 0
crypto equipment
Operat ion wi thout s igna l ing un i t w i th 0 0 0 • • / o
crypto equipment
Operat ion wi th t ransmiss ion protect ion 0 0 • • • / o

equipment (ARQ)
and with/without crypto equipment

x posi t ion has no s ignificance
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10 Servicing



10.1 CLEANING (when required)

The outside of the teleprinter should be cleaned by the user. Cover
parts may be cleaned with a cloth moistened with soapy water or with
a household detergent. Severe contamination should be removed with Freon.
Cleaning agents containing alcohol (such as white spir i t ) should be
avoided as they can crack the viewing window.

No l iquids may be appl ied to internal functional areas. A dry brush
or a dry l int free cloth should be used.

Use a plastic chad removing tape for rough cleaning of the tape channel
in the tape punch. To avoid damaging the sprocket wheel, do not move
the chad removing tape beyond the position shown (see Fig. 2).

Fine paper dust should be removed with a dust brush. First remove the
cover A as shown in Fig. 1. Any paper remnants adhering to the sprocket
wheel (a result of incorrect operation only) should be removed with
a brush or, i f necessary, wi th tweezers. For th is purpose, pul l the
tape gate B of the tape channel from its latch in the direction of the
arrow. The sprocket wheel then becomes visible.

Fig. 1 Fig. 2

10.2 REPLACEMENT OF EXPENDABLES

- Replace ink ribbon when worn out

- Renew printer paper and paper tape

- Replace damaged or worn print wheel
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KL/TGA-5841 AROFLEX
Teleprinter Model 1000 mil

DEEL 4



Teleprinter Model 1000 mil

Description
Genera! Section



4 Funct iona l condi t ions
4.1 Standby condit ion
4.2 Operat ing condi t ion
4.2.1 Local mode
4 . 2 . 2 On- l ine operat ion

5 Pr inc ip le o f opera t ion
5.1 Transmission
5.2 Reception

C o n t e n t s p a g e

1 G e n e r a l 1 - 1

2 T e c h n i c a l d a t a 2 - 1

3 C o n s t r u c t i o n o f t h e t e l e p r i n t e r 3 - 1

4-1
4-1
4-1
4-1
4-2

5-1
5-1
5-3

S e r v i c i n g c o n c e p t 6 - 1

Operating principle of the modules
(w i thou t l i ne in te r fac ing equ iment

C o v e r G H
G e n e r a l 7 . 1 - 2
C o n s t r u c t i o n s 7 . 1 - 3
Effects of the operating modes on the
c o p y l i g h t i n g 7 - 1 - 3

B a s i c e l e c t r o n i c s G E
G e n e r a l 7 . 2 - 2
C o n s t r u c t i o n s 7 . 2 - 2
P r i n c i p l e o f o p e r a t i o n 7 . 2 - 2

Special-function module VA
G e n e r a l 7 . 3 - 2
C o n s t r u c t i o n s 7 . 3 - 2
F u n c t i o n a l p r i n c i p l e 7 . 3 - 2
L i s t o f m a c h i n e f u n c t i o n s 7 . 3 - 4

K e y b o a r d T A
G e n e r a l 7 . 4 - 2
C o n s t r u c t i o n s 7 . 4 - 2
P r i n c i p l e o f o p e r a t i o n 7 - 4 - 3
Effects of the operating modes on the
k e y b o a r d T A 7 . 4 - 4

P r i n t e r D R
G e n e r a l 7 . 5 - 2
C o n s t r u c t i o n 7 . 5 - 4
P r i n c i p l e o f o p e r a t i o n 7 . 5 - 5
E f f e c t s o f t h e o p e r a t i n g m o d e s o n t h e p r i n t e r 7 . 5 - 1 4

7 .1
7 .1 .1
7 .1 .2
7 .1 ■ 3

7 .2
7 ,2 .1
7 .2 .2
7 .2 .3

7 .3
7 5 1
7. 3 2
7 3 3
7. 3. 4

7 4
7. 4. 1
7. 4. 2
7- 4 3
7 4. 4

7. 5
7. 5. 1
7. 5. 2
7. 5. 3
7. 2. 4
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Page
7 . 6 M a n u e l d e v i c e c o n t r o l s G B
7 . 6 . 1 G e n e r a l 7 . 6 - 2
7 . 6 . 2 C o n s t r u c t i o n s 7 . 6 - 2
7 . 6 . 3 P r i n c i p l e o f o p e r a t i o n 7 . 6 - 2
7 . 6 . 4 E f f e c t s o f t h e o p e r a t i n g m o d e s o n t h e

m a n u a l d e v i c e c o n t r o l s G B 7 . 6 - 6

7 . 7 S w i t c h m o d u l e S B
7 . 7 . 1 G e n e r a l 7 . 7 - 2
7 . 7 . 2 C o n s t r u c t i o n s 7 . 7 - 2
7 . 7 . 3 P r i n c i p l e o f o p e r a t i o n 7 . 7 - 2
7 . 7 . 4 E f f e c t s o f t h e o p e r a t i n g m o d e s o n t h e s w i t c h

m o d u l e S B 7 . 7 - 4

7 . 8 P o w e r s u p p l y u n i t S V
7 . 8 . 1 G e n e r a l 7 . 8 - 2
7 - 0 . 2 C o n s t r u c t i o n 7 . 8 - 3
7 . 8 . 3 P r i n c i p l e o f o p e r a t i o n 7 . 8 - 3
7 .8 .4 E f f ec t s o f t he ope ra t i ng modes on t he power

s u p p l y 7 . 8 - 6

7 . 9 L o u d s p e a k e r L R 7 . 9 - 1

7 . 1 0 T a p e p u n c h L O
7 . 1 0 . 1 G e n e r a l 7 . 1 0 - 2
7 . 1 0 . 2 C o n s t r u c t i o n s 7 . 1 0 - 2
7 . 1 0 . 3 P r i n c i p l e o f o p e r a t i o n 7 . 1 0 - 6
7 .10 .4 E f fec t s o r t he ope ra t i ng modes on the

t a p e p u n c h L O 7 . 1 0 - 7

7 . 1 1 . T a p e r e a d e r L E
7 M 1 . 1 G e n e r a l 7 . 1 1 - 2
7 . 1 1 . 2 C o n s t r u c t i o n s 7 . 1 1 - 3
7 . 1 1 . 3 P r i n c i p l e o f o p e r a t i o n 7 . 1 1 - 3
7 .11 .4 E f fec ts o f the opera t ing modes on the tape

r e a d e r L E 7 . 1 1 - 7

7 . 1 2 A n s w e r b a c k m o d u l e K G
7 . 1 2 . 1 G e n e r a l 7 . 1 2 - 2
7 . 1 2 . 2 C o n s t r u c t i o n s 7 . 1 2 - 2
7 . 1 2 . 3 P r i n c i p l e o f o p e r a t i o n 7 . 1 2 - 3
7.12.4 Effec t o f operat ing modes on the answerback

m o d u l e K G 7 - 1 2 - 7
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8 O p e r a t i n g p r i n c i p l e o f t h e l i n e i n t e r
facing equipment

Page

8 . 1 G e n e r a l 8 - 3

8 . 2 C o n s t r u c t i o n s 8 - 3
8 . 2 . 1 M o d u l e s a n d a c c e s s o r y e q u i p m e n t 8 - 3
8 . 2 . 2 I n t e r f a c e s 8 - 4
8 .2 .3 Configu ra t i on o f t he l i ne i n t e r f ac i ng

e q u i p m e n t 8 - 5

8 . 3 P r i n c i p l e o f o p e r a t i n g m o d e s o n t h e m o d u l e s 8 - 7
8 . 3 - 1 M a n u a l c o n t r o l s m o d u l e B E T 8 - 7
8 - 3 - 2 C o n t r o l m o d u l e S T T 8 - 9
8 - 3 - 3 L i n e a d a p t e r L A T 8 - 1 2
8 - 3 - 4 P r o t e c t o r S S T 8 - 1 3
8 . 3 . 5 R e l a y m o d u l e R E T 8 - 1 3

8.4 Effects of the operating modes on the manual
c o n t r o l s m o d u l e B E T o f t h e m a t c h i n g u n i t s 8 - 1 4
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1 General

The te lepr in te r i s an e lec t ron ic page te lepr in te r fo r communica t ion in
5-b i t codes. I t cor responds large ly to the Te lepr in ter Model 1000 that is
pr imar i ly employed in the te lex network.

The te lepr inter is preferably employed to meet r igorous requirements in
respec t o f c l ima t i c s tab i l i t y and RF suppress ion . I t i s su i ted fo r s ta
t ionary and mobi le operat ion.

The te lepr inter incorporates future-or iented technologies such as LS/MOS
techno logy, robus t s tepp ing motors and wear - res is tan t p las t i cs . I t s p lug-
in boards are covered wi th a protect ive varn ish to sat is fy the requi re
ments imposed by service in severe environments.

The mechanical equipment has been reduced to a minimum. A central drive,
necessari ly involving a great number of gear elements, has been ruled out
r igh t f rom the outset . Th is has permi t ted a main tenance- f ree te lepr in ter
t o b e d e s i g n e d w i t h c o n s i s t e n t l y e f fi c i e n t t e l e g r a p h i c c a p a b i l i t i e s . I t i s
quiet in operat ion and is character ized by i ts low volume.

The telepr inter incorporates human engineering features and is very easy
to operate. For instance the operator s typing speed is not l imi ted be
cause the e lec t ron ica l ly cod ing keyboard , in con junct ion w i th a buffe r,
has no need for a keyboard inhibition at speeds even as low as 50 bauds.
Le t te rs /figures sh i f t i s ca r r ied ou t au tomat ica l l y. On ly one key mus t be
struck for the New Line funct ion (carr iage return and l ine feed). The same
appl ies to nat ional characters e.g. umlauts a, o and u which are trans
mitted as combinations ae, oe and ue.

The te lepr inter is an impact pr in ter, uses commercia l ink r ibbon and ord i
nary paper and is character ized by i ts outs tand ing pr in t qua l i ty. The
types are arranged on a print wheel (type disk) which can be easily re
p laced.

The two-co lo r p r in t con t ro l permi ts t ransmi t ted tex t to be p r in ted ou t in
red and received text in b lack.

An essen t i a l f ea tu re o f t he te l ep r i n te r i s t ha t i t i s cons t ruc ted th rough
out of modules. Al l modules are connected to the basic electronics (cen
tral control unit) via cables and plugs and can be exchanged very easi ly
and quick ly wi thout the need for mechanica l or e lect r ica l ad justments. In
the case of a fault condit ion, the faulty module can be located and re
p laced qu ick ly and wi thout any d i fficu l t ies on the subscr iber s premises,
no special tools being necessary. The faulty module is repaired in a cen
t ra l workshop.

The teleprinter can be fitted with an answerback unit , tape punch and tape
reader wi thout the bas ic configurat ion hav ing to be a l tered.

The l ine in te r fac ing modu les a re in tegra ted in the te lepr in te r. Rep lace
ment of these modules permits the teleprinter to be adapted to a wide va
r ie ty o f s igna l l ing types, l ine cond i t ions and communicat ions networks .
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A large number of special functions can be easi ly real ized by simple al
terat ions to the specia l - funct ions module wi thout any specia l equipment
- a l so on s i t e .

The telepr inter is capable of working in the local and on-l ine modes:

When working in the local mode, the signal l ing speed of the telepr inter
is invar iab ly 100 bauds (800 characters /minute) i r respect ive o f the s ig
nal l ing speed used on the l ine. When working on l ine, the teleprinter can
be set to operate at 50, 75 or 100 bauds.

The teleprinter is capable of working in the character release mode in re
sponse to external signal cal l pulses or in response to an external con
tinuous signal. The answerback unit, the reader or the keyboard can oper
ate in the character release mode.

I f t h e t e l e p r i n t e r i s r e q u i r e d i n i t s r e c e i v i n g - o n l y ( R O ) c o n fi g u r a t i o n ,
it comes without keyboard and is accommodated in a modified cover.
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2. TECHNICAL DATA

Telegraph alphabet

Signalling speed

in local mode

Character synchronization

Stop element length for trans
missions

without character release mode
with character release mode in
response to single pulses
with character release mode in
response to continuous signal

Minimum length of stop element
for signals received

Deviation from rated signalling
speed

Receive margin

Transmit distorsion

AC power voltage and frequency

Device fuse

Power draw without/with
attachment devices

at 24 V dc voltage

RF suppression

International Telegraph Alphabet No. 2
ITA and other 5-bit codes.

50 bauds, if required switchable to
75 bauds

100 bauds
100 bauds invariably

start-stop mode

1.5 unit

1 unit

1 .5 unit

1.0 unit

< 1o/oo

+44 ^...+49 % depending on the line
interfacing equipment

<+1 %...<+3 % depending on the line
interfacing equipment

adjustable by
operating a
switch on the
power supply
module

187 V...264 V;
40 Hz...70 Hz/400 Hz
or
93.5 V...140 V;
40 Hz...70 Hz/400 H2

or as. an alternative
21 V...34 V dc power
voltage

2.5 A medium lag (at 110 V or 220 V)

i n s t a n d b y c o n d i t i o n 4 0 W
in operating condition 90/120 W

i n s t a n d b y c o n d i t i o n 4 2 W
in operation condition max 160 W

Grade K in accordance with the VDE
standards 0875 laid down in the Fed
eral Republic of Germany

Suppression of compromising radiation
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P r i n t e r

P r i n t ab le cha rac te r s
Number of plies
Ink r ibbon

Type style

Character spacing
Line spacing

Tw o - c o l o r p r i n t c o n t r o l

56 characters max.
1 original and 3 carbon copies
13 nun wide typewriter ribbon
(DIN Standard 2103)

upper or lower case let ters
type font Pica block
other type styles on request

2.54 mm (1/10")
adjustable by operator

s i ng le 1 1/2 double

4.23 mm
1/6"

6.35 mm \ 8.46 mm
1 / 4 " i 1 / 3 "' ■

outgo ing t ransmiss ion - red pr in t
incoming t ransmiss ion - b lack pr in t
e x t e r n a l c o n t r o l i f r e q u i r e d

Number of characters/ l ine 69 or 72
adjustable for paper widths of 210 or
216 mm

Te lep r in te r paper
W i d t h o f t e l e p r i n t e r
o r
fanfold paper on request

Diameter o f supply ro l l

Paper supervis ion

Keyboard

to DIN Standard 6720 sh. 1
210 mm, 216 mm (8.5")

216 mm (8.5") with or without margin
p e r f o r a t i o n s

outer: 120 mm (5"), 170 mm max. on
request

end-of -paper contact ,
paper -out cond i t ion s igna l ized to the
l ine in ter fac ing equ ipment for appro
p r i a t e a c t i o n

four-row standard keyboard
o r
three or four-row condensed keyboard

n - k e y r o l l o v e r f u n c t i o n
Keyboard layout
Key release force
Key stroke
L e t t e r s / fi g u r e s s h i f t
End-o f - l ine warn ing
Overp r i n t l ock

to cus tomer ' s spec i fica t i on
0.8 N
5 mm approx.
automatic
audib le s ignal at the 59th character
af ter 69 or 72 characters possible
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Answerback code up to 22 freely selectable characters

Transmission of answerback
code

Line interfacing equipment

Call mode criteria
Call pulse

pulse duration
pulse magnitude
pulse sequence

Continuous call mode
pulse magnitude

Punched tape

Roll diameter
Perforat ion

Operating noise level without/
with attachment devices at
100 bauds (DIN Standard 45635)

162.5 ms after reception of "who are
you" (relative to the start element)

to customer s specification

1.5. . .5 un i ts
as line current (stop pol. - call mode)
spacing of similar pulse edges at least
7 units

as line current

17.4 mm to DIN Standard 6720, sh. 2

max. 210 mm
to DIN Standard 66106, sh. 1

< 51/53 dB (A)

Ambient conditions

Dry heat (operation)
V i b r a t i o n 2 )
Humid heat (operation)
Cold (operation)
Vacuum (operation)
Operating position relative
to horizontal
Humid heat (storage)
S h o c k 2 )
I m p a c t 2 )
Air transport
s a n d a n d d u s t 1 )
dry heat (storage)
Low temperature (storage)

tested in accordance with VG 95332
Standards, device classes 2 and 3

+55°C
10...500 Hz 2 g
55/95 1 day
-10°C
0.6 bar = 3500 m

+25°
40/95 4 days
50 g/11 ms
25 g/500 impacts
-40°C, 0.15 bar
300 g in 30 minutes
+70°C
-40°C

' Tests are conducted with the equipment accommodated in the trans
port case.

2' Tests are conducted with the equipment mounted on a vibration-ab
sorbing chassis.
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Cover dimensions without/wi th
paper roll (120 mm 0)

with tape punch
receiv ing-only machine
w i t h o u t / w i t h p a p e r r o l l
(120 mm 0)

Width: approx. 415/415 mm
Height: approx. 208/300 mm
Depth: approx. 545/600 mm

Width: approx. 525 mm
Depth: approx. 440/495 mm

Weight

rece iv ing-on ly (RO)
machine approx. 17 kg
keyboard send/receive (KSR)
machine approx. 19 kg
with paper tape devices approx. 24 kg

Repair In the event of a fault by replacement
o f modu les . Fau l t t rac ing in the fie ld
w i t h t he a i d o f t he f au l t t r ac i ng flow
char t , by sys temat ic tes t ing o f var ious
operating modes and by means of the
t e l e p r i n t e r d i a g n o s t i c u n i t .
MTTR < 30 minutes

Zust: 3 2-4 A22713-A1000-X1-*-76l8



3 Construction of the teleprinter
(Figure 3)

BET Manual controls for
switching functions

D R P r i n t e r
FZD Special signal socket
GB Manual device controls
GE Bas ic e lec t ron ics
G H C o v e r
KG Answerback module
LAT Line adapter
LE Tape reader

LO Tape punch
LR Loudspeaker

RET Relay module
SB Switch module
SST Protector
STT Control module
SV Power supply
TA Keyboard
VA Special-function module
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The teleprinter is made up of the fol lowing modules:

Cover (GH)

Basic e lect ron ics (GE)

S p e c i a l - f u n c t i o n
module (VA)

Keyboard (TA)

Pr in ter (DR)

The cover cons is ts o f l i gh t -we igh t i n jec t ion -
mou lded p las t i c pa r ts . I t ca r r ies the paper ro l l
holder and holds the lamps which i l luminate the
p r i n t p o s i t i o n .

The bas ic e lec t ron ics i s the cent ra l con t ro l un i t
fo r a l l l og ic func t ions . I t cons is ts o f a pc board
and inc ludes t ransmi t ter, rece iver, the keyboard
and pr in ter cont ro l , and the contro ls for the op
erating modes and the paper tape devices.

The basic electronics is predominantly based on
MOS technology.

The special-function module offers a simple means
for se lect ing cer ta in device funct ions f rom a va
r i e t y o f o p t i o n s .

It consists of a pc board equipped with diodes or
straps according to the device funct ions selected.
Modificat ions to the specia l - funct ion module may
be carried out on the customer s premises.

The special-function module may be replaced by a
diodeequipment special- funct ion module with minia
ture switches. The special- funct ion module is coded
by operation of these switches. No diodes have to
be cut out.

The keyboard consists of individual keys assembled
on a mounting board.

The keys are wired on a pc board through diodes
and st raps. This a l lows d i fferent keyboard layouts
to be set up.

The electronic coding is implemented in the basic
e l e c t r o n i c s .

The pr in table le t ters, figures and symbols are
arranged on a pr int wheel of special wear-resist
a n t p l a s t i c . T h i s i s r o t a t e d t o t h e p r i n t p o s i t i o n
by a stepping motor. Print ing takes place via an
e lec t ron i ca l l y con t ro l l ed p r i n t hammer, t he p r i n t
wheel being stationary. Two stepping motors are
used, one for l ine feed and the other for carr iage
feed. When the d i rec t ion o f ro ta t ion o f the la t te r
is reversed i t a lso per forms the car r iage re turn
funct ion. 4-p ly papers can be pr in ted wi th per fect
l e g i b i l i t y .

The p r in t fo rce i s ad jus tab le .

The ink ribbon and print wheel can be easily re
placed by the operator.

A contact s ignal izes the end-of -paper condi t ion.
D i f fe rent responses to th is s igna l a re poss ib le .
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Manual device
contro ls (GB)

Switch module (SB)

Power supply (SV)

This module comprises the control and indicator
elements for the device functions such as unblock
ing of the keyboard, tr ipping of the home answer
back unit or sett ing the tape punch to continuous
ly ON.

Located on the switch module is a multiple switch
by means of which the print force, the l ine spa
c ing and, i f requ i red, the s igna l l ing speed can
be se t . I t a lso inc ludes the l id con tac t wh ich ,
fo r sw i tch ing-or ien ted purposes , s igna l i zes whether
the cover l id is open or closed.

The power supply provides all the voltages and
cu r ren t s r equ i r ed f o r ope ra t i on o f t he t e l ep r i n t
er. The new pr inc ip le i t appl ies ensures low- loss
o p e r a t i o n . P r o t e c t i o n f a c i l i t i e s a g a i n s t s h o r t -
c i rcui t ing and excessive heat generat ion guaran
tee the re l iab le operat ion of the power supply.

Measures taken in respect of power supply and RF
suppress ion guarantee protect ion against t ran
sients .

RF suppressor (FE) With the RF suppressor grade K is complied with at
the mains side of the power supply.

Loudspeaker (LR)

Tape punch (LO)

I t a l so con ta ins ove rvo l tage a r res te rs p ro tec t i ng
the power supply against external influences such
as l i gh tn ing o r overvo l tage .

The audible signals at the end of a l ine and for
an incoming call are given over a loudspeaker.

The tape punch comes in a separate cover and can
b e r e t r o fi t t e d t o t h e t e l e p r i n t e r , i f s o d e s i r e d ,
wi thout the need for mechanical or e lect r ica l ad
jus tmen t .

Ident ical rotary armature magnets dr ive the punch
needles and the feed sprocket wheel for transport
ing the punched tape.

Control buttons on the tape punch enable connect
ing and disconnecting of the tape punch blank tape
feed with comb. 29 ( l t rs.) and tape backspacing.

The chad waste box in the tape punch is large
enough to col lect the cut t ings f rom a whole ro l l
of paper tape.
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Tape reader (LE) The reader can also be retrofit ted wi thout the
need for mechan ica l o r e lec t r ica l ad jus tment . I t
i s i n c o r p o r a t e d i n t h e r i g h t o f t h e t e l e p r i n t e r
next to the keyboard . I f no reader is ins ta l led i
t he t e l ep r i n t e r, i t s pos i t i on i s cove red w i t h a
panel .

Answerback module (KG)

The reader employs a photoelectric reading method
the tape being fed forward ei ther cont inuously or
by one character at a time. A sprocket wheel
driven by a stepping motor feeds the tape forward,

The answerback module consists of a pc board with
a diode matrix in which up to 20 characters can
be stored. The coding of the answerback module car
also be undertaken on the customer's premises.
This is done by cutting out diodes from the diode
m a t r i x .

The answerback module may be replaced by a diode-
equipped answerback module with miniature
switches. The answerback module is coded by oper
ation of these switches. No diodes have to be cut
o u t .

Mounting plate
(not shown)

For i ns ta l l a t i on and opera t ion in veh ic les , the
teleprinter may be mounted on a vibration-damping
mount ing plate.

Modu les o f the l ine in te r fac ing
system (Figure 6)

Di f ferent vers ions o f the fo l lowing modules form d i f ferent "match ing
u n i t s " .

The matching units (APE) are used for connecting the teleprinter to point-
to -po in t c i rcu i ts o r ex te rna l t ransmiss ion equ ipment .

Control modules (STT) The control module is a pc board containing the
d i g i t a l c i r c u i t s f o r t h e c o n t r o l f u n c t i o n s , s u c h
as act ivat ion of on- l ine or loca l mode.

Manual controls
group (BET)

The manual controls group works together with the
control module. I t comprises the controls and in
d ica to rs fo r the match ing un i ts , e .g . the loca l
b u t t o n .

Line adapter (LAT)

Protector (SST)

The line adapter is a pc board which converts the
i n te rna l vo l t age l eve l s o f t he t e l ep r i n t e r t o t he
level on the l ine. Here, too, dc-decoupl ing be
tween l ine and te lepr in ter takes p lace.

This module ensures that the RF suppression K lev
e l s t a n d a r d i s s a t i s fi e d . I n a d d i t i o n , p r o t e c t i v e
fac i l i t i es aga ins t ove rvo l tage on the te leg raph
l ine a re incorpora ted .
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The matching unit can be supplemented by the relay module and the special
s igna l socke t .

R e l a y m o d u l e ( R E T ) T h i s m o d u l e c o n t a i n s f o u r r e l a y s w i t h fl o a t i n g
contacts for ex terna l cont ro l purposes.

S p e c i a l s i g n a l T h e 8 - p o i n t s p e c i a l s i g n a l s o c k e t i s u s e d f o r
s o c k e t ( F Z D ) w i r i n g o u t t h e fl o a t i n g c o n t a c t s .
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4 Functional conditions

A dist inct ion is made when operat ing the telepr inter between the standby
cond i t ion and the opera t ing cond i t ion . In the opera t ing cond i t ion the
te lepr in ter is set to the loca l or the on- l ine mode. In the s tandby con
d i t ion , the te lepr in ter s t i l l remains connected to the mains power vo l tage.

4.1 STANDBY CONDITION

Approximately 200 ms after appl icat ion of the ac power vol tage, the tele
pr in te r i s in the s tandby cond i t ion wh ich i s defined as fo l lows :

the con t ro l e lec t ron ics has vo l tage app l ied to i t in o rder to be
ab le to recogn ize cont ro l s igna ls ,
the input units (keyboard, answerback module, tape reader)
and
the output un i ts (pr in ter, tape punch) are b locked,
the l ight ing and blower are switched off and
all stepping motors and al l magnets are deenergized.

4.2 OPERATING CONDITION

In the operat ing condi t ion, a d is t inct ion is made between id le and pr in t
i n g c o n d i t i o n :

I d l e : T h e t e l e p r i n t e r i s r e a d y t o o p e r a t e a t t h e l a t e s t 0 . 5 m s a f t e r
an operat ing mode, e i ther local or on- l ine, has been act ivated.
Keyboard and printer are released, the other input and output
uni ts can be act ivated, the blower star ts to operate and
the p r i n t pos i t i on l i gh t i s sw i t ched on .

Pr in t ing: Same as id le condi t ion, but a t least one input or output un i t
i s i n o p e r a t i o n .

4.2.1 LOCAL MODE

Loca l opera t ion is ac t iva ted by press ing the loca l bu t ton , wh ich is in
c luded in the manual cont ro ls for swi tch ing funct ions.

The fo l lowing funct ions can be performed dur ing local operat ion:

Typing of text via the keyboard or the tape reader
Preparation and correction of punched tape
Dupl icat ion of punched tape.

The operating speed in the local mode is invariably 100 bauds. Messages
are p r in ted in red on ly.

In loca l operat ion, the in format ion passes f rom the input un i ts v ia the
basic electronics to the control module and from there, again via the bas
i c e lec t ron i cs boa rd , t o t he ou tpu t un i t s .
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An incoming call causes the loudspeaker to start, the tape reader and
punch to stop automatically and the on-line mode to be activated. Charac
ters stored in the keyboard buffer are erased whi le characters held in the
p r i n t e r b u f f e r w i l l b e p r i n t e d .

The exact operat ional procedure is dependent on the part icu lar l ine inter
facing equipment used.

4.2.2 ON-LINE OPERATION

In the on-l ine mode, the information being transmitted passes from the in
put un i ts v ia the bas ic e lec t ron ics and the s igna l l ing un i t or match ing
un i t t o the te leg raph l i ne . I n ha l f -dup lex opera t ion , the i n fo rmat ion to
be transmitted is also passed to the home output units, just a3 in local
o p e r a t i o n .

In the receive d i rect ion, tne in format ion comes in f rom the te legraph l ine
v ia the s igna l l ing un i t or match ing un i t and the bas ic e lec t ron ics to the
o u t p u t u n i t s .

During on-line operation in the half-duplex mode, the incoming message may
be interrupted by the receiv ing subscr iber by his breaking in on the
t ransmiss ion .

4.2.2.1 POINT-TO-POINT CIRCUIT

In a po in t - t o -po in t c i r cu i t , on - l i ne wo rk i ng i s ac t i va ted by a s ta r t e l e
ment appearing on the send or receive path. This start element is released
by depressing the cal l ing button \W} in the manual controls module for
sw i tch ing func t ions (BET) o r by depress ing the Le t te rs key |J1 on the
keyboard.

Light ing of the clearing button \o__] in the BET indicates an exist ing con
n e c t i o n .

On- l ine work ing is deact ivated e i ther by depressing the c lear ing but ton
ro7] in the BET or automatically when communication breaks exceed the
preset d isconnect de lay o f the t ime-out sw i tch ( l ine in te r fac ing equ ip
ment) .

4-2.2.2 POINT-TO-POINT CIRCUIT OPERATING IN CHARACTER RELEASE MODE

When operating in the character release mode, e.g. using AR.Q equipment,
the characters to be transmitted are released via the ASL either in re
sponse to external s ignal ca l l pu lses or to an external cont inuous cal l
s i g n a l .

In the step-by-step release mode, a character is t ransmit ted
only upon recept ion of a cal l pulse.
The cal l pulse should equal 1.5.=-5 element lengths.
The minimum interval between two call pulses must be seven
element lengths.
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In the continuous release mode in response to an external contin
uous call signal, characters are sent for as long as the call sig
nal is applied. When call pulses are no longer received, the tele
printer will complete transmission of the last character started.

4.2.2.3 OPERATION IN SWITCHED NETWORKS

If the teleprinter is used in switched networks, on-line working is acti
vated by an incoming call or depression of the calling button [Id] in the
BET. The subscriber's number to be selected is entered on the keyboard
also in the case of dialplate selection. After the proceed-to-dial signal
has been received from the exchange, the keyboard of the teleprinter
is then inoperative, except for the Figures keys. In the send control
(module 2, Fig. 3), the dial pulses are generated and the dial digit is
caused to be transmitted and printed out. As soon as the connection to
the dialled subscriber is established, the entire keyboard is automatic
ally unblocked for message transmission.
With pulse selection, the keyboard is not blocked during the selection
phase.
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5 Principle of operation
(Figure 7)

The operational procedure is dependent on the particular line interfacing
modules.

5.1 TRANSMISSION

Information is entered in the teleprinter via the fol lowing units:

keyboard TA,
answerback module KG, or
tape reader LE

and is supplied as input information to the basic electronics board GE.

A device control ensures that only one of the aforementioned units is in
operation at any one time. During this time, the remaining units are
blocked.

If the information is input to the teleprinter via the keyboard TA by de
pressing a key, a precoded combination is passed into the keyboard control
in module 1. It is here that the information is properly encoded, e.g. to
conform to ITA No. 2. The information then passes through the keyboard
buffer in module 1 and reaches the send control in module 2.

In the send control, the appropriate case shift signal, i .e. "Letters" or
"Figures" is automatically generated and sent before the character, if
necessary.

Part of the send control is the answerback control, which, when the an
swerback module KG is tripped, generates the code combinations programmed
on the answerback module. These are then passed on to the transmitter in
module 3- In addition, the answerback control transfers the information
unhindered to the transmitter during keyboard operation.

The transmitter supplements the code combinations by adding start and stop
elements to form complete telegraph signals. It then transmits these in
bit-serial fashion and at the present t ime intervals.

Module 3 also contains the tape reader control. This ensures that when the
tape reader LE is in operation, the information recorded on the punched
tape is read, converted to telegraph signals and transferred to the trans
m i t t e r .

The information to be transmitted reaches the signalling unit FSE or
matching unit APE via the internal interface S2. Once here, the informa
tion passes through the control module STT on its way to the line adapter
LAT. In half-duplex operation, the information, having reached the control
module STT, is transferred back to the basic electronics GE and the output
units to obtain a monitoring copy.

Via the line adapter LAT, the information is sent to line. Radio interfer
ence voltages are filtered out in the protector SST.
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7 NEL

Figure 7

Telepr inter - Block schemat ic diagram

ASL Termina l connect ing l ine LE Tape reader
APE Matching uni t LO Tape punch
BET Manual cont ro ls for swi tch ing funct ions LR Loudspeaker
DR P r i n t e r NEL Power cable
FE RF suppressor RET Relay module
FSE S i g n a l l i n g u n i t SB Switch module
FZD Specia l s ignal socket SST P r o t e c t o r
GB Manual device controls STT Control module
GE Bas i c e l ec t r on i cs SV Power supply
GH Cover TA Keyboard
KG Answerback module VA S n e c i a l - f u n c t i o n
LAT Line adapter module

1• • • 1 MOS modules
S2 I n t e r f a c e 1 Keyboard control

2 Send control
3 Transm i t t e r
4 Receiver
5 Decoder
6 P r i n t e r c o n t r o l
7 Car r i age t rave l

and l ine feed
c o n t r o l
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5.2 RECEPTION

In fo rma t i on i s ou tpu t by t he te l ep r i n te r v i a t he fo l l ow ing un i t s :

pr inter DR or
tape punch LO.

The output information reaches the output units by way of the basic elec
tronics GE. The printer DR always provides a pr inted record of the infor
mation, and the tape punch LO records the information on paper tape.

By depress ing the "Pr in te r on /o f f " bu t ton 151 the pr in t ing o f the charac
ters received may be suppressed. In this case, however, the characters are
forcibly recorded by the tape punch.

The information arr iv ing from the l ine passes through the protector SST
and reaches the l ine adapter LAT. In the protector SST, radio inter ference
vo l tages are fi l te red out and overvo l tages dra ined o f f . The l ine adapter
conver ts the l ine leve l to the in te rna l s igna l leve l . Hav ing passed
through the contro l module STT, the in format ion is t ransferred to the
basic e lectronics GE v ia the S2 inter face.

The rece iver in modu le 4 conver ts the b i t - se r ia l i n fo rmat ion in to b i t -par
al lel information which is forwarded to the tape punch. At the same t ime,
the informat ion is t ransferred to the decoder in module 5.

The decoder interprets the received information and adds to i t the com
mands necessary for operat ing the pr in ter. The in format ion is then for
warded to the pr inter control in module 6. Certain device funct ions can be
programmed on the special-function module VA for coded information which
is not assigned defined functions in CCITT recommendations.

The pr inter control uses the received informat ion to der ive the number of
stepping pulses for the stepping motor which rotates the pr int wheel to
the requ i red p r in t pos i t i on . I t a l so de te rmines the ins tan t the p r in t ham
mer i s to be t r i ggered . The p r in te r con t ro l i s a l so respons ib le fo r d r i v
ing the carr iage and l ine feed control in module 7, which generates the
pulse sequences for carr iage feed, carr iage return and l ine feed. Charac
ters received dur ing the carr iage return t raverse act ion are held by a
buffer in module 6.

Z u s t : 3 5 - A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 l 8



f

6 Servicing concept

The se rv i c ing concep t i s charac te r i zed by the fo l l ow ing p r inc ipa l fea
tures :

- The te lepr inter requires no prevent ive maintenance.

- Faul ts in the te lepr inter are "c leared easi ly through the exchange
of the fau l ty module.

- Modules undergo efficient repair in workshops equipped for th is
purpose.

In order tha t these bas ic requ i rements may be sa t isfied, the te lepr in ter
has therefore been constructed in modular form throughout. The modules are
removed by means of a screw-driver only, no adjustments being necessary.

T h e S e r v i c e T e c h n i c i a n l o c a t e s t h e f a u l t y m o d u l e o n
s i te and exchanges i t . Fau l t t rac ing is a ided by serv ice ins t ruc t ions w i th
s imple Yes-No decis ions. The faul t removal procedure, inc luding final■""j ', ing of the modules, generally takes less than 30 minutes.

h« t e l ep r i n t e r d i agnos t i c un i t p rov i des a f u r t he r ma jo r s imp l i f i ca t i on i n
the fau l t find ing process . The d iagnos t ic un i t i s p lugged in to the d iag
nost ic connector o f the bas ic e lect ron ics and permi ts qu ick test ing of the
secondary vo l tages and o f the potent ia ls on essent ia l in ter face l ines wi th
the a id o f severa l ind icator lamps.

T h e W o r k s h o p T e c h n i c i a n r e p a i r s i n a c e n t r a l w o r k s h o p
the modules he receives from the service technician. The scope of the
workshop equipment to be used depends on the number of teleprinters to be
repa i red :

- Workshop equipment with commercial measuring devices such as
osc i l loscopes and vo l tmeters .
Investment costs for this type of equipment are the lowest, however,
t h e t i m e t a k e n f o r f a u l t l o c a t i o n i s r e l a t i v e l y l o n g .
This method does not permit test ing of the repaired modules i f to ler
ances are adverse, s ince only a te lepr in ter is avai lab le for making
a functional check of the modules.

- Workshop equipment comprising testing devices and oscil loscopes de
v e l o p e d s p e c i fi c a l l y f o r t h e t e l e p r i n t e r .
Investment costs are low and the t ime taken for faul t locat ion is
r e l a t i v e l y s h o r t .
Funct ional checks as wel l as tests can be carr ied out at the l imi ts
of the to lerance ranges.

- Workshop equipment comprising computer and program-controlled auto
m a t i c t e s t e r s .
Investment costs are high, however, this type of equipment offers the
qu ickes t method o f fau l t loca t ion and tes t ing .

Serv ice technic ians and workshop technic ians receive instruct ion in spe
cial t ra in ing courses. The workshop technic ian's course is based on that
o f t he se rv i ce techn ic ian .
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7 Operating principle of the modules
(without line interfacing equipment)

7.1 Cover GH
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7.1.1 GENERAL

The cover (F igure 8) o f the te lepr in ter in tegrates a l l the modules, in
c lud ing the tape reader, in to a s ing le un i t .

The tape punch is an optional attachment whose cover is designed to harmo
nize in form and colour wi th that of the telepr inter. I t can be mounted to
the r i gh t - hand s i de o f t he t e l ep r i n t e r.

In i ts cover the teleprinter can be used either as a desk-top machine or
- by mounting it on a console - as a free-standing unit.

7.1.2 CONSTRUCTION

The cover is made from inject ion-moulded plast ic parts which are l ight
weight, non-deformable and shockproof. The material and shape of the
cover permit easy cleaning.

The cover consists of the lower section and the lid. The two are joined by
means of a push-fit hinge. The cover is secured to the base tray by means
o f th ree qu ick - re lease fas teners .

Openings are provided in the front port ion of the cover for the keyboard,
the tape reader and the two manual controls modules.

A t t he rea r, t he ro l l ho lde rs f o r t e l ep r i n te r s ta t i one ry w i t h a ro l l d i am
eter up to 120 mm are fixed in position. Paper rolls with a diameter up to
170 mm can be inserted in the roll holders by means of extension pieces.

At the rear o f the lower cover sec t ion , to the le f t o f the ven t i la t ion
gri l le, are the type and or igin label or the Customer Code. To the r ight
of the vent i la t ion gr i l le is a p late for the owner mark ing. The cover
of te lepr in ters fi t ted wi th the specia l s ignal socket (FZD) has an opening
at the rear r ight . I t is a lso poss ib le to produce th is opening subsequent ly
by b reak ing o f f the p las t i c a t the mou lded sp l i t t i ng l ine .

The printed text can be read through a viewing window in the cover lid.
The viewing window has a sharp rear edge for tearing off the paper.
The paper is fed out from the cover and passed over the paper deflector.
The cover lid is opened by pressing the two buttons located one at either
s i d e .
A f fixed t o t he i ns i de o f t he l i d a re t he i ns t ruc t i on l abe l s f o r i nse r t i ng
ink ribbon and paper.

Three lamps situated in the l id i l luminate the copy. The lamps are con
nected in paral le l and receive current v ia the l id contact . When the l id
is open the lamps do not l ight.

To help suppress the operating noise of the machine, the cover is l ined
with foam rubber sheets.
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The receiv ing-only version of the te lepr inter, which has no keyboard and
tape reader, comes in a modified cover. In material and design this cover
corresponds to the one descr ibed, except that the front port ion for accom
modating the keyboard and tape reader is omitted. Neither of these two
modu les can be re t rofi t ted .

The tape punch on the other hand, can be mounted to this cover. The cover
can also be converted for using marginal ly-punched fanfold paper.

A special space-saving console can be suppl ied for the receiving-only ma
chine .

7-1-3 EFFECTS OF THE OPERATING MODES ON THE COPY LIGHTING

Func t iona l s ta te
of the

t e l e p r i n t e r

Standby Opera t ing cond i t ion

AC power
v o l t a g e
a p p l i e d

Local or on- l ine working enabled

I d l e P r i n t i n g

no input or out
put module in
o p e r a t i o n

at least one
inpu t o r ou t
put module in
opera t ion

Lamps light No Yes Yes
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7.2 Basic electronics GE



Timing pulse generator Ready control
FSE/
APE < ASL
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7.2.1 GENERAL

The bas ic e lec t ron ics (F igu re 9 ) i s the cen t ra l e lec t ron ic con t ro l un i t o f
the te lep r in te r. I t i s he re tha t the ma jo r pa r t o f t he i n fo rmat ion i s
processed, i .e . in add i t ion to the pure ly t ransmi t t ing and rece iv ing func
tions to be performed, the signals of the connected modules such as tape
punch, tape reader etc. are interpreted, matched to one another and dis
t r i bu ted . I n add i t i on t o i t s con t r o l f unc t i ons , t he re fo re , t he bas i c e l ec
t ron i cs a l so ac t s as a cen t ra l d i s t r i bu to r bo th f o r t he s igna l l i ng c r i t e
r ia and for the operat ing vo l tages of the ent i re machine. Addi t ional wi r
ing which would normally be required is not necessary in the case of the
t e l e p r i n t e r .

7.2.2 CONSTRUCTION

The basic electronics is in the form of a pc board. I t consists of :

- a mu l t i - l aye r, p l a ted - t h rough c i r cu i t boa rd ,

- e lectr ica l components, i .e . seven MOS components, fi lm c i rcui t ry,
TTL c i rcui t ry, d iscrete components and a crystal ,

- p lug- in connectors (pin blocks) for connect ing the modules,

- a diagnost ic connector that receives the diagnost ic uni t 1000,

- tes t jacks for adapt ing s ing le in terna l s igna ls f rom the bas ic
electronics GE.

7.2.3 PRINCIPLE OF OPERATION
(Figure 10)

The overal l funct ion of the basic electronics can be spl i t up into the two
fundamental subfunct ions, sending and receiving.

- The send side comprises the transmitter and the controls for the
input modules.

- The receive side comprises the receiver and the controls for the
output modules.

The send and receive sides are designed in such a way that they function
ent i re ly independent ly o f each o ther.

The individual funct ional sequences are mainly under the control of the
seven MOS components.
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Each MOS component contains the control for a particular input or output
module:

MOS component 1 is assigned to the keyboard,
M O S c o m p o n e n t 2 t o t h e a n s w e r b a c k m o d u l e ,
M O S c o m p o n e n t 3 t o t h e t a p e r e a d e r ,
M O S c o m p o n e n t 4 t o t h e t a p e p u n c h ,
M O S c o m p o n e n t 5 t o t h e s p e c i a l - f u n c t i o n m o d u l e ,
MOS component 6 1
MOS component 7/ t o t h e p r i n t e r

Only the t iming pulse generator, the ready contro l for inter face S2 and
the matching circuits are not implemented in MOS technology.

Superord inate func t iona l un i ts such as the t ransmi t te r, the rece iver and
the coordinating controls are integrated into some of the MOS components
mentioned.

The information is interchanged bit-serial ly between the MOS components so
as so minimize the number of terminal pins in the individual components.

7.2.3-1 KEYBOARD CONTROL

The keyboard contro l (M0S1, Figure 11) contains the fo l lowing funct ional
u n i t s :

- charac te r genera to r,

- scanner (decoder, mu l t ip lexer ) ,

- key ac tuat ion recogn izer,

- charac ter counter,

- o v e r p r i n t l o c k .

Character
generator

Keyboard buffer
(12-character

capacity)

Delete cycle

" t t t t t
Enable

M0S-1

Key actuation
recognizer

Character
counter

Keyboard

1 2 3 4 5 6 7 8

1 ! H | l H I I I I I ' I I

X /

Multiplexer

U

Overprint lock

V
Send control

/

- 2 \
-3
-'<
•5
■6
-7
-8

?S\ I'S. J\
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7.2.3.1-1 CHARACTER GENERATOR

A 6-b i t charac ter counter, re fer red to in the fo l lowing as the character
generator, counts continuously from 0 to 63- Each of these binary numbers
represents at the same t ime the bit combination for a telegraph character,
t he fi r s t five b i t s f o rm ing t he ac tua l cha rac te r and t he s i x th b i t i nd i
cat ing whether the character belongs to the let ters case or to the figures
case.

Code table:
F——■—

Binary no. Key con Telegraph 1
| Binary no. Key con Tc .cgraph

Deci
ma l

Information bits
5 4 3 2 1 0

2 2 2 2 2 2
H H

nection

Diode
to X. ..

character
as per

ITANo . 2
1 n ■
I Deci-
i mal

Information bits
5 4 3 2 1 0

2 2 2 2 2 2
H H

nection

Diode
to X. . .

character
as per

ITA No. 2

no. Code combina
tion of telegraph
character

5 4 3 2 1

Wire
strap
to Y. . .

No. Letters no. Code combina
tion of telegraph
character

5 4 3 2 1

Wire
strap
to Y. . .

No. Letters

0 0 0 0 0 0 0 X7- Y8 32 32 1 0 0 0 0 0 X7- Y4 32
1 0 0 0 0 0 1 X8- Y8 5 E 33 1 0 0 0 0 1 X8- Y4 5 3
2 0 0 0 0 1 0 XI - YI 28 = 34 1 0 0 0 1 0 XI - Y5 28 EE
3 0 0 0 0 1 1 X 2 - Y I 1 A 35 1 0 0 0 1 1 X2 - Y5 1 .
4 0 0 0 1 0 0 31 * ) 36 1 0 0 1 0 0 X3 - Y5 31 ZWR
5 0 0 0 1 0 1 X 4 - Y I 19 S 37 1 0 0 1 0 1 X4- Y5 1.9 ■
6 0 0 0 1 1 0 X 5 - Y I 9 1 38 1 0 0 1 1 0 X5 - Y5 9 8
~J 0 0 0 1 1 1 X 6 - Y I 21 u 39 1 0 0 1 1 1 X6- Y5 21 7
8 0 0 1 0 0 0 X 7 - Y I 27 * ) 40 1 0 1 0 0 0 X7 - Y5 27 <
9 0 0 1 0 0 1 X 8 - Y I 4 ■> 41 1 0 1 0 0 1 X8- Y5 4 *

10 0 0 1 0 1 0 X I - Y 2 18 R i 42 1 0 1 0 1 0 XI - Y6 13 4
11 0 0 1 0 1 1 X2- Y2 10 J 43 1 0 1 0 1 1 X2- Y6 10 f t
12 0 0 1 1 0 0 X3 - Y2 14 N 44 1 0 1 1 0 0 X3 - Y6 14
13 0 0 1 1 0 1 X4- Y2 6 F 45 1 0 1 1 0 1 X4- Y6 6 r i * * )
14 0 0 1 1 1 0 X5- Y2 3 C 46 1 0 1 1 1 0 X5- Y6 3
15 0 0 i 1 1 1 X6- Y2 11 K 47 1 0 1 1 1 1 X6- Y6 11 (
16 0 1 0 0 0 0 X7- Y2 20 T 48 1 1 0 0 0 0 X7- Y6 20 5
17 0 1 0 0 0 1 X8- Y2 26 Z 49 1 1 0 0 0 1 X8- Y6 26 +
18 0 1 0 0 1 0 XI - Y3 12 L 50 1 1 0 0 1 0 X I - Y 7 12 )
19 0 1 0 0 1 1 X2- Y3 23 W 51 1 1 0 0 1 1 X2- Y7 23 2
20 0 1 0 1 0 0 X3- Y3 8 H 52 1 1 0 1 0 0 X3 - Y7 8 0 **)21 0 1 0 1 0 1 X4- Y3 25 Y 53 1 1 0 1 0 1 X4- Y7 25 6
22 0 1 0 1 1 0 X5- Y3 16 P 54 1 1 0 1 1 0 X5- Y7 16 0
23 0 1 0 1 1 1 X6- Y3 17 Q 55 1 1 0 1 1 1 X6- Y7 17 1
24 0 1 1 0 0 0 X7 - Y3 15 o 56 1 1 1 0 0 0 X7- Y7 15 9
25 0 1 1 0 0 1 X8- Y3 2 B 57 1 1 1 0 0 1 X8- Y7 2 ?
26 0 1 1 0 1 0 X I - Y 4 7 G 58 1 1 1 0 1 0 XI - Y8 7 a **)27 0 1 1 0 1 1 30 * ) 59 1 1 1 0 1 1 X2 - Y8 30 i . . .
28 0 1 1 1 0 0 X3 - Y4 13 M 60 1 1 1 1 0 0 X3 - Y8 13
29 0 1 1 1 0 1 X4- Y4 24 X 61 1 1 1 1 0 1 X4- Y8 24 /
30 0 1 1 1 1 0 X5- Y4 22 V 62 1 1 1 1 1 0 X5 - Y8 22 zz

i!L 0 1 1 1 1 1 X6- Y4 29 A . . . 63 1 1 1 1 1 1 29 * )

* ) f o r s p e c i a l f u n c t i o n s **) F, G, H not assigned on the
fi g u r e s s i d e

Characters which are effect ive on both the figures and let ters s ide, e.g.
CR, LF etc., need be coded once only, leaving the second combination free
f o r s p e c i a l f u n c t i o n s .
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7.2.3.1.2 SCANNER (DECODER, MULTIPLEXER)

Each key in the keyboard is connected to an X and a Y conductor and thus
assigned to a code combination or telegraph character. As the character
generator cycles the scanner checks all the contacts one by one to see
whether one is closed. Each contact is scanned once per mil l isecond. Fluc
tuat ions in the contact res is tance when the contact is c losed are to ler
able to a re lat ively large degree, i .e. up to 2 k i lohms. At the same t ime
the bi t combinat ion associated wi th the key is present at the input of the
keyboard bu f fe r.

By pressing, say, the "A" key, the X2 and Y1 conductors are shorted via a
wi re s t rap and d iode. I f the character generator ar r ives a t the b i t combi
nation 000011 during one of i ts cycles, and i f the "A" key is depressed,
the character "A" is signalled by means of a pulse to the key actuation
r e c o g n i z e r.

7-2.3-1.3 KEY ACTUATION RECOGNIZER

As a safeguard against malfunctions and to avoid bouncing of the key con
tact be ing in terpreted as mul t ip le key ing of a character, the key actua
t ion recognizer wai ts unt i l the character generator has completed i ts sec
ond cycle since the "A" key was depressed before sending the enable pulse,
which causes the bi t combinat ion to be t ransferred to the keyboard buffer.
Bouncing of the key contacts for up to 30 mi l l iseconds is admissible
(bounces las t ing for one to two mi l l i seconds are typ ica l ) . Th is opera t ing
pr incip le makes the generat ion of undesired garbled characters impossible
even wi th the fastest key ing bursts .

7.2.3-1.4 KEYBOARD BUFFER

As i t i s poss ib le fo r br ie f spaces to key in characters fas ter than they
can be sent to l ine, the keyboard is assigned a buffer with a twelve char
a c t e r c a p a c i t y.

Al l keyed- in characters pass through the keyboard buffer ; f rom there they
are transferred at maximum speed and in correct sequence to the transmit
t e r .

As long as informat ion is contained in the keyboard buffer, the tape read
er cannot be activated nor can the answerback be tripped.

I f , in except ional cases, the twelve character capac i ty o f the keyboard
b u f f e r i s i n s u f fi c i e n t , t h e k e y b o a r d i s i n h i b i t e d e l e c t r o n i c a l l y, t h u s
render ing fu r the r key ing i ne f fec t i ve . Th i s cond i t i on i s i nd i ca ted by a
lamp in the unlock button in the manual device controls module of the
te lepr in ter. When th is but ton is depressed, the keyboard is unlocked.
Af ter a l l characters have been t ransmit ted f rom the buffer, the lamp
extinguishes and the keyboard becomes operable again.
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7.2.3.1.5 CHARACTER COUNTER

The character counter counts al l keyed- in characters which resul t in the
printer moving forward one column space. After the 59th character the
counter tr iggers an audible signal which announces the approaching end of
t h e l i n e .

7.2.3-1.6 OVERPRINT LOCK

An overp r in t l ock can be ins ta l l ed , i f requ i red , to be e f fec t i ve a f te r the
69th or 72nd character depending on the version of printer. The keyboard
is then blocked for al l characters which tr igger a column feed. This pre
vents overpr int ing of characters at the end of a l ine. Characters which
produce no feed can st i l l be entered.

A lamp in the unlock button [^] of the manual device controls module in
d ica tes when the overpr in t lock is e f fec t i ve .

When the Carriage Return key [<] or New Line key E3 / DO is depressed,
the character counter is reset to 0 and the overpr int lock cancel led. The
lamp in the unlock button l i i r l goes out.

To correct a punched tape produced when keying-in, the overprint lock can
be cancel led and the keyboard unblocked. To effect this, the unlock button
must be depressed together with a key on the keyboard. The lamp in the un
lock button goes out; however, the character counter is reset to 0 only
upon car r iage re turn.
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7.2.3.2 SEND CONTROL
(Figure 12)

The send control (M0S2) contains the following function blocks, which are
largely independent of each other:

- A u t o m a t i c l e t t e r s / fi g u r e s s h i f t

- Se lec t ion pu lse generator

- Answerback control

- B e l l s i g n a l g e n e r a t o r.

"Here is"

"Who-are-you '.

Keyboard
information

Answerback

Answerback control

Case shift
signal control

T
P r i n t e r C o n d e n s e d

p o s i t i o n k e y b o a r d

Case shift inserter

Pulse selection
sequence control

Ploceed-to-select Selection
pulses

WOS-2

"

Information ORing
log ic

Bell signal generator

1 1

Transmitter

Bell tone Continuous tone

<

12
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7.2.3.2.1 AUTOMATIC LETTERS/FIGURES SHIFT

For typ ing operat ions on s tandard keyboards, the automat ic le t ters /figures
s h i f t a u t o m a t i c a l l y i n s e r t s t h e c a s e s h i f t c h a r a c t e r s : L e t t e r s ( A . . . ) o r
Figures (1 ...), which are necessary due to the dual assignment of the
5-b i t code ( l e t te rs and figures case) .

The character ar r iv ing f rom the keyboard contro l is firs t checked in the
case sh i f t s igna l cont ro l to determine whether i t be longs to the le t te rs
or the figures case, i .e . i t is compared wi th the character sent or re
ceived previously. I f no case ident i ty is found, a command is sent to the
case sh i f t i nse r te r and th i s p refixes the app rop r ia te sh i f t cha rac te r t o
the in fo rmat ion .

The case sh i f t s igna l cont ro l a lso ensures tha t the cor rec t sh i f t s igna l
i s g iven be fo re the t ransmiss ion o f the fi rs t charac te r

at the start of a message transmission,

after the machine is switched on, or

a f te r se lec t ion i s comp le ted .

T h e a u t o m a t i c l e t t e r s / fi g u r e s s h i f t i s i n h i b i t e d

if a command character assigned to both shifts is given,

i . e . c a r r i a g e r e t u r n o r l i n e f e e d , o r

i f t he l e t t e r s o r figu res sh i f t s i gna l s t hemse l ves a re app l i ed , o r

if a condensed keyboard is being used.

With condensed keyboards, the case shift signals must be keyed in by the
operator. The automat ic le t ters /figures sh i f t i s here d isab led by means o f
wire strap W58 on the special-function module.

7.2.3.2.2 SELECTION PULSE GENERATOR
(appl ies only to te lepr inters connected to swi tched networks)

Wi th the te lep r in te r, se lec t ion i s by keyboard , i r respec t i ve o f whe ther
the exchange expects dialplate or keyboard select ion signals. The selec
t ion mode to which the te lepr inter is set depends on the l ine inter facing
equipment used.

Wi th d ia lp la te se lec t ion , a l l keys w i th the except ion o f the figures keys
are ineffect ive during the select ion phase. Only when the connection has
been set up is the keyboard unblocked again.
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The se lec t i on pu l ses fo r each d ig i t and the i n te rd ig i t a l i n te rva l s a re
g e n e r a t e d e l e c t r o n i c a l l y.

The arr ival of a proceed-to-select s ignal f rom the exchange enables the
select ion to begin. As the select ion d ig i ts are now entered v ia the key
board, the pulse select ion sequence contro l suppl ies the select ion pulses
for the firs t keyed- in d ig i t . The pu lse length is 60 ms, the pause length
40 m3. A counter then generates the interdigi ta l interval of 640 ms before
the next se lec t ion d ig i t . These t imes are der ived f rom the crys ta l -con
t ro l led t im ing pu lse ra te and d isp lay a cor respond ing ly h igh leve l o f
accuracy. Each select ion d ig i t is pr inted out by the home pr inter so
that the keyed-in telex no. can be checked.

7.2.3.2.3 ANSWERBACK CONTROL

The answerback is tr ipped by pressing the "Here is" button Qfr] or by re
cept ion of the "Who-are-you?" s ignal . The answerback contro l in i t ia tes the
transmission of the answerback code stored in the diode matrix of the an
swerback module and s imul taneously inhib i ts the other input modules, i .e.
the keyboard and tape reader.

A more detai led explanation is to be found in section 7.12, "Answerback
module" .

7.2.3.2.4 BELL SIGNAL GENERATOR

This unit controls a small loudspeaker which produces the normal audible
s i g n a l s :

- When a call comes in during local mode working, it produces a contin
uous 500 Hz tone last ing about 3 seconds. I f a cal l s ignal izat ion fa
c i l i t y i s p rov ided , th i s con t inuous tone i s changed in to a pe r iod i
ca l ly - recur r ing tone o f 1 second length .

- A gong-l ike tone of about 2 kHz sounds for end-of-l ine warning and
" b e l l - s i g n a l " .

I f the te lepr in te r i s connec ted to sw i tched ne tworks :

- Af ter a subscr iber has been dia l led, i t produces a cont inuous tone of
500 Hz and approximately 3 seconds length when the call is switched
through. The busy condi t ion o f the d is tant s ta t ion is ind icated by a
short tone and besides by the ready-to-operate lamp in the disconnect
b u t t o n [ O ] w h i c h l i g h t s u p b r i e fl y. T h i s l a m p s t a y s l i t i f t h e c o n
nec t i on con t i nues t o ex i s t .

- I f a c a l l s i g n a l i z a t i o n f a c i l i t y i s p r o v i d e d , a n i n c o m i n g c a l l i s i n
d icated as a per iodical ly- recurr ing tone of 1 second length which can
be s i l enced w i th the de le te bu t ton fo r t he ca l l s i gna l [& ] o r sup
p r e s s e d w i t h t h e i n h i b i t s w i t c h f o r t h e c a l l s i g n a l i z a t i o n [ § ]

The loudspeaker is described in 7.9.
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7.2.3.3 TRANSMITTER WITH TAPE READER CONTROL
(Figure 13)

This MOS ci rcui t (MOS3) incorporates the fo l lowing funct ional uni ts :

- information and command ORing logic,

- t r a n s m i t t e r ,

- tape reader con t ro l ,

- s tepping motor contro l ,

- feed ho le de tec tor,

- b r e a k - i n d e t e c t o r.

7.2.3.3.1 INFORMATION AND COMMAND ORING LOGIK

It is here that the code combinations read by the tape reader are injected
into the information path for the send direct ion. Depending on which of
the three input modules is act ivated at the moment, the informat ion arr iv
ing from the keyboard or the answerback unit or offered by the tape reader
i s t r a n s f e r r e d t o t h e t r a n s m i t t e r.

7.2.3.3.2 TRANSMITTER

A sh i f t reg i s te r i nco rpo ra ted in the t ransmi t te r conver t s the in fo rmat ion
offered in b i t -para l le l format by one of the three input modules ( reader,
answerback un i t , keyboard ) i n to se r ia l f o rm. In add i t i on , the five in fo r
mation elements are supplemented with a start element (1.0 unit length)
and a stop element (1.5 unit length) to form a telegraph character. The
c lock ing ra te o f the sh i f t reg is ter cor responds to the se t te legraph
speed. The s tar t -s top d is tor t ion o f the t ransmi t ter is determined on ly by
the dev ia t i on o f t he t im ing pu l se ra te ( c r ys ta l - con t ro l l ed osc i l l a t o r ) and
is there fore very s l igh t (approx. 0 .3 %)•

Character release mode:

A spec ia l feature which the t ransmi t ter a l lows is s tep-by-s tep re lease
mode in response to external single cal l pulses or continuous release
mode in response to an external continuous signal.

Programming o f charac te r re lease mode - on the l ine in te r fac ing
modules,

Programming o f s tep-by-s tep re lease - by means o f w i re s t rap W53
m o d e o r c o n t i n u o u s r e l e a s e m o d e o n t h e s p e c i a l - f u n c t i o n

module.
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TAPE READER

Taut tape switch

Reader start _
character sequence

K e y b o a r d " t ^or answerback
information

ON/OFF button Code hole
scanning

Tape reader control

Stepping motor
Feed hole
scanning

Stepping
motor

control

Information and
command ORing

logic

Feed hole
detector Tape OUT

detector

Break-in detector

-flfrr i Transmitter

, i a

reak-in signal

Send daia- V- -

S p e e d C a l l
conversion pulses

13

Call pulse

Telegraph character

1.5 ... 5 element lengths

r~
- — —n

at least 7
element lengths

St 1 z l a i t i i
i i i i Stop

Ml- a; 6ms

St I 1 ! 2 I 3 I 4 i 5
— i I I I l _ Stop

Continuous call signal

Telegraph character
Sti 1 I 2 '1 ! 4 j 5
— i — I I i l _ Stop

6ms

St ! 1 I 2 I 3 ! 4 ! 5
— J — I — i I i _ Stop 14
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In contrast to normal operat ion, where input characters are t ransmit ted in
cont inuous succession, each character t ransmit ted in the step-by-step re
lease mode requires a cal l pulse (Figure 14) which is received in the l ine
inter facing modules v ia a second receiver.

In the continuous release mode in response to an external continuous sig
nal, the information is transmitted at a preset speed (50 bauds, 75 bauds
or 100 bauds) for as long as the continuous call signal is applied. When
i t is no longer appl ied, t ransmission of a character a l ready began wi l l be
completed.

7.2.3.3.3 TAPE READER CONTROL

The tape reader contro l coord inates the swi tch ing cr i ter ia for the tape
reader.

The tape reader is switched on or off by pressing the ON/OFF button (see
a lso sec t ion 7 .11 , "Tape reader" ) . Br ie f depress ion o f th is bu t ton
(<250 ms) causes one character only to be read. If the button is pressed
longer (>250 ms), the tape reader remains switched on. It can be switched
off again by pressing the button once more for an indefinite t ime.

The tape reader can also be act ivated by recognizing four identical char
acters received as a sequence. This funtion is programmed on the special-
funct ion module.

The tape reader is switched off at the end of the tape or when breaking in
by the distant stat ion is recognized (see sect ion 7.2.3«3.6) . When the
taut tape swi tch operates, the operat ion of the tape reader is only in ter
rupted for as long as the tape is taut.

Character release mode:

Precondit ions for the character release mode:

- the l ine interfacing modules must be programmed for the character
release mode,

- a paper tape must be loaded in the reader,
- the tape retainer l id must be closed,
- the tape reader must have been switched on by pressing the ON/OFF

button by means of a sequence of characters.

When the retainer lid is open or closed without a paper tape being loaded,
combinat ion no. 32 (a l l space) or no. 29 ( let ters) is sent once. Thereaf t
er, the tape reader is swi tched o ff .

Z u s t : 3 7 . 2 - 1 2 A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 1 8



7.2.3-3.4 STEPPING MOTOR CONTROL

The stepping motor control suppl ies the stepping motor wi th the pulses i t
requ i res to feed the tape forward. A s ta tus s igna l f rom the t ransmi t ter
and the status of the tape reader control determine the appropriate pulses
to be transferred to the tape reader. The pulses are ampl ified in the tape
reader and then used to control the stepping motor.

7.2.3.3.5 FEED HOLE DETECTOR

The feed hole track in the tape is scanned continuously while the tape
reader is in operation. The tape reader recognizes the end of the tape
has been reached when there is no longer an alternation of l ight and dark
in the tape. Feed hole scanning lags eight feed hole pitches behind code
hole scanning so that the end-of-tape signal can only be given when the
ninth code perforat ion is being scanned. This signal causes the tape read
er cont ro l to swi tch the tape reader o f f .

7.2.3.3.6 BREAK-IN DETECTOR

This c i rcu i t recognizes when te legraph characters t ransmi t ted by the d is
tant subscriber are breaking in on the message transmission from the home
stat ion and prompt ly swi tches the tape reader off .

B reak ing in by the d is tan t s ta t ion i s recogn ized whenever s ta r t -po la r i t y
of the character breaking in occurs dur ing the stop element of the trans
m i t t e d c h a r a c t e r.
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7.2.3.4 RECEIVER WITH TAPE PUNCH CONTROL
(Figure 15)

This MOS circuit (MOS4) includes the following functional units:

- Receiver,

- tape punch control ,

- pulse generator for the tape punch magnets.

MOS-4

Received data
P.eceiver

Decoder

'
Punch start/stop

Tape punch control Pulse generator
for punch magnets

character sequence

:mtinuous ON button

j j I I i

I l l

15
Tape leader

feed Blank tape feed Tape OUT ON/OFF button ON lamp Punch magnets
Tape feed magnet

TAPE PUNCH
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7.2.3.4.1 RECEIVER

The funct ion of the receiver is to der ive the exact in format ion f rom the
rece ived pu lses , wh ich are f requent ly heav i ly d is to r ted dur ing t ransmis
s ion . A t the same t ime, the in fo rmat ion ar r i v ing b i t -ser ia l l y must be con
v e r t e d t o p a r a l l e l f o r m a t .

For th is purpose, the rece iver te legraph character, beg inn ing wi th the
s t a r t e l e m e n t , i s w r i t t e n i n t o a s h i f t r e g i s t e r, t h e c l o c k i n g r a t e c o r r e
sponding exactly to the telegraph speed. The moment of shift ing the char
acter always occurs in the middle of the element.

Dur ing the s top e lement the rece ived in fo rmat ion is ava i lab le in para l le l
fo rmat fo r a shor t t ime fo r fu r the r p rocess ing . The sh i f t reg is te r i s then
erased and prepared for recept ion of the next character.

The crys ta l -cont ro l led t iming pu lse generator ensures that the synchro
niz ing error of the receiver is less than 0.01 %. The t iming error which
ar ises due to the arr iv ing te legraph character being out of synchronism
with the t iming pulse is less than 1 %. This produces a receive margin of
more than +44 %.

A specia l feature ensures that the receiver does not cyc le cont inuously
when con t i nuous s t a r t po l a r i t y i s app l i ed , e . g . du r i ng l i ne i n t e r r up t i ons .

7.2.3.4.2 TAPE PUNCH CONTROL

This circuit block is where the various commands are generated for the
tape punch.

The tape punch (described in section 7.10) can be switched on or off man
ually by pressing the ON/OFF button.

The tape punch control switches the tape punch on or off also by recog
nizing four identical characters received as a sequence (CCCC for "ON" and
FFFF for "OFF", according to CCITT Recommendations). This function can be
programmed on the special function module.

The tape punch can also be switched on by means of the "data medium ON"
switch in the manual device controls module. In th is case i t is swi tched
on cont inuously and is not swi tched off automat ical ly by an incoming cal l ,
as is the case when it is activated by means of the ON/OFF button.

When a new roll of tape is being loaded into the tape punch, the accuracy
of the code hole spacing in the tape must be ensured. Once the tape gate
is c losed, therefore, the tape punch control causes the tape leader to be
fed through und punched automatically 32 times with code combination 29
(5 ho les ) .

Code combination 29 is also punched for as long as the blank tape feed
but ton is held depressed.

The tape punch is turned off whenever the tape supply is exhausted.
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7.2.3.4.3 PULSE GENERATOR FOR THE TAPE PUNCH MAGNETS

This c i rcu i t uses the received in format ion to generate the contro l pu lses
for the magnet amplifiers. The magnet amplifiers control the punch magnets
and the tape feed magnet, which drive the punch pins and the sprocket
whee l respec t i ve l y.

The operat ion of the punch pins for the five informat ion t racks is s tag
gered in time so as to reduce the punching noise.

The time taken to punch one character and feed the tape forward is depend
ent on the set te legraph speed, i .e . :

20 ms a t 50 bauds
90 ms a t 75 bauds
70 ms a t 100 bauds.

"
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7.2.3-5 DECODER
(Figure 16)

The funct ion of the decoder (MOS-5) is to a l locate the te lepr in ter s ignals
ar r i v ing f rom the rece iver to the assoc ia ted mach ine func t ion ; i .e . the
decoder suppl ies the in format ion for set t ing the pr in t wheel and deter
mines which machine commands - e.g. print, column feed, l ine feed, etc. -
mus t be ca r r i ed ou t . A l l o ca t i on o f t he t e l ep r i n t e r s i gna l s t o t he d i f f e r
ent funct ions is var iable for some of these signals and can be fixed
through the d iode matr ix of the specia l - funct ion module.

In the most common version of the teleprinter, read-only memory 1 sup
p l i es the mach ine func t i ons fo r t he 64 poss ib le te lep r in te r s igna ls , i . e .
the bas ic func t ions .

The basic functions of read-only memory 1 can be modified via the con
tents of read-orly memory 2. In accordance with the 49 mounting posit ions
on the d iode matr ix on the spec ia l - funct ion module , i t o f fers 49 modifi
ca t ion poss ib i l i t i es wh ich become e f fec t i ve th rough the inser t ion o f d i
odes .

As soon as character store 1 has accepted a te lepr inter s ignal arr iv ing
f rom the receiver, the corresponding basic funct ion is present at the out
put of read-only memory 1 in the form of a code word.

At the same time, the scanner - controlled by 66 kHz timing pulses -
star ts scanning the 49 mount ing posi t ions on the d iode matr ix . Paral le l to
this, the 49 posit ions of read-only memory 2 are scanned. On read-only
memory 2, each diode posit ion is assigned a specific code combination with
predetermined change in format ion, in re la t ion to the bas ic in format ion
contained in read-only memory 1 .

The code combination from read-only memory 2 is compared, in a code com
pare c i r cu i t , w i th the te lep r in te r s igna l be ing app l ied . I f t he code com
b ina t i on t a l l i es w i t h t he t e l ep r i n te r s i gna l and , a t t he same t ime , no t i
fica t ion o f the inser t ion o f a d iode i s rece ived , the change in fo rmat ion
present at the output of read-only memory 2 is t ransferred to the buffer.
I f a l l 49 locat ions of read-only memory 2 are scanned, the ent i re basic
function change is held in the buffer in the form of a second code word.
By combining the two code words from read-only memory 1 and the buffer,
the defini t ive machine funct ion is generated and fed to the appropr ia te
p o i n t s i n t h e t e l e p r i n t e r .

In some cases, specific machine funct ions can also be in i t iated through
the rece ip t o f a number o f ident ica l te lepr in ter s igna ls (code sequence) .
To th is end , the te lep r in te r s igna l j us t rece ived (charac te r s to re 1 ) and
the preceding signal (character store 2) are stored and compared. I f the
two s i gna l s t a l l y, t he s i gna l j us t r ece i ved i s en te red i n a sh i f t r eg
is ter. When the spec ified number of ident ica l , consecut ive s ignals has
been attained, the code sequence recognit ion circui t emits a signal. Com
bined wi th the informat ion f rom the scanner, the s ignal addresses the re l
evant locat ion in read-only memory 2. The ensuring procedure, i .e. the
t rans fe r to the bu f fe r and genera t ion o f the defin i t i ve mach ine func t ion ,
has already been described.

Af ter rece ip t o f an ent i re code sequence, the in format ion in the sh i f t
reg is ter is de leted together wi th the next s ignal , which does not be long
to the code sequence.
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7.2.3.6 PRINTER CONTROL
(Figure 17)

The printer control is accommodated in two MOS components (MOS-6 and
MOS-7).

The MOS-6 c i rcui t incorporates the pr int uni t contro l ; MOS-7 contains the
c a r r i a g e t r a v e l / l i n e f e e d c o n t r o l .
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7.2.3.6.1 PRINT MECHANISM CONTROL

The received information arriving from the decoder and including the com
mands fo r opera t ion o f the p r in te r i s fi rs t t rans fe r red to a 5 -charac te r
buffer whose funct ion is to s tore the characters received dur ing carr iage
re tu rn . Every p r in t cha rac te r app l i ed a t the bu f fe r ou tpu t i n i t i a tes a
pr int cycle last ing 65 ms at a l l three te legraph speeds.

The pr in t cyc le is subd iv ided in to the funct ions:

Pos i t ion ing o f the p r in t whee l ,
p r in tou t o f the charac ter, and
car r iage feed.

The pr in t wheel is pos i t ioned at the s tar t o f each pr in t cyc le . Th is is
done by t ransfer r ing the appl ied in format ion to the pr in t wheel pos i t ion
er. The lat ter contains an ar i thmet ic uni t which uses the current ly and
the previously appl ied information to determine the necessary sequence of
pulses for contro l l ing the s tepping motor. The pr in t wheel is thus rotated
to the new pr int ing posi t ion by the shortest path (see descr ipt ion in sec
t ion 7-5, "Pr inter") . Once the pr int wheel is in posi t ion, the command
control generates a printing pulse for the hammer magnet, which causes the
hammer to fire, the posi t ioned character being then pr inted.

After the character is pr inted, a command to the carr iage travel l ine feed
control causes the printer carriage to be fed forward one column.

When the code combinat ion for carr iage return or for l ine feed arr ives,
the command control derives from it further commands for the carriage
t r a v e l l i n e f e e d c o n t r o l .

The synchronizer ensures that the pr int wheel is accurate ly posi t ioned. In
the event of loss of synchronism, a synchronizing run is started.

The ink ribbon control employs two magnets to move the ribbon on one of
three posi t ions depending on the par t icu lar operat ional event :

- Pr int ing in b lack for message recept ion

- Print ing in red for message transmission and local working

- Charac te r v i s i b i l i t y pos i t i on ( l ower ing o f t he r i bbon be low
t h e p r i n t l i n e ) .
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7.2.3.6.2 CARRIAGE TRAVEL/LINE FEED CONTROL

This funct ional uni t contro ls the carr iage movement and l ine feed of the
pr in ter. The car r iage feed cont ro l generates a t ra in o f three pu lses per
column for the column feed funct ion of the pr inter carr iage. These pulses
are t ransfer red to the carr iage motor v ia carr iage motor cont ro l 2 .

An acceleration and a deceleration program with increasing and decreasing
frequency respectively are included in the program memory to control the
accelerat ion und decelerat ion of the s tepping motor.

When a l ine feed is to be executed, the l ine feed control sends the appro
priate number of stepping motor pulses to the l ine feed motor via l ine mo
tor control 3. The number of stepping motor pulses is dependent on the
l ine spacing set on the switch module.

Four pu lses are requi red for 1- l ine spacing,

s ix pu lses are requi red for 1 1/2- l ine spacing, and

e igh t pu lses a re requ i red fo r 2 - l ine spac ing .

7.2.3-7 TIMING PULSE SUPPLY

The en t i r e t im ing f o r t he t e l ep r i n te r i s de r i ved f r om a c r ys ta l - con t ro l l ed
osci l lator with a frequency of 2.112 MHz. Whatever the operat ional condi
t ions, therefore, the t iming pulse generator has the same high accuracy,
thus ensur ing except iona l te legraph ic va lues in respec t o f s ta r t -s top d is
tor t ion, receive margin and synchronism.

A l l t ime-dependent func t ions w i th in the bas ic e lec t ron ics are a lso der ived
from the timing pulse supply, so precluding tolerances dependent on compo
nents .

The MOS components require a two-phase timing pulse, which is derived from
the ocs i l la tor f requency by means o f a spec ia l c i rcu i t .

7.2.3.8 INTERFACE S2 TO THE LINE INTERFACING EQUIPMENT

Interface S2 represents the l ine of demarcat ion between the device control
funct ions, which remain large ly the same for a l l app l icat ions, and the
l ine in ter fac ing sys tem, wh ich ex is ts in many configurat ions and is deter
m ined by the pa r t i cu la r c i r cu i t t ype .
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Inter face S2 is the point v ia which

- the send and receive data are interchanged,

- the s igna l l i ng c r i te r ia a re t rans fe r red fo r the opera t ing mode
c o n t r o l o f t h e t e l e p r i n t e r, e . g . l o c a l , o n - l i n e , h a l f - d u p l e x a n d
fu l l -dup lex modes,

- t he a la rm c r i t e r i a , e .g . " be l l " s i gna l and end -o f - t ape cond i t i on ,
and

- t he s igna l s f o r subsc r i be r se lec t i on , e .g . d ia lp la te pu l ses , a re
t r a n s m i t t e d .

Apar t f rom these s igna l l ing c r i te r ia , the l ine in te r fac ing equ ipment must
also be suppl ied with the necessary operating voltages:

+12.8 V +5 %, max. 650 mA,

-12.8 V +5 %, max. 580 mA,

+5 %
+ 5 V ^ ^ m a x . 7 0 0 m A .

7.2.3.8.1 EXTENSION OF THE INTERFACE S2

On specia l vers ions of the te lepr in ter, a cer ta in number of the in ter face
signals of inter face S2 is appl ied to a specia l connector X15 permit t ing
the connect ion of accessory features in the circui t between the basic
e lec t ron ics and the l i ne i n te r fac ing equ ipment o f the te lep r in te r.

7.2.3.9 DIAGNOSTIC UNIT

A cl ip connector wi th appropr iate test points is provided on the basic
electronics board as a quick means of checking the supply voltages and im
p o r t a n t s i g n a l l i n g c r i t e r i a .

The test points can be checked by means of the teleprinter diagnostic
uni t , which has a l ight -emi t t ing d iode ind icator and is s imply p lugged
on. I t is a lso possible, however, to check the test points using conven
t i o n a l t e s t i n s t r u m e n t s .

The fo l lowing cr i te r ia are brought to the c l ip connector :

S u p p l y v o l t a g e s : 0 V
+5 V
+ 12 V
-12 V
+40 V

S i g n a l l i n g c r i t e r i a : P u n c h p u l s e s f o r t h e t a p e p u n c h , t r a c k s
1...5, punch pulse for the tape punch,
feed hole track, tape feed pulse for the
tape punch, p r in t pu lse fo r the pr in ter.
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7.3 Special-function module VA
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7.3.1 GENERAL

The specia l - funct ion module (Fig. 18, 18a) permits adaptat ion of the te le
pr inter to the var ious operat ing condi t ions. By means of appropr iate
programming - i .e. insert ion of diodes and wire straps - specific machine
functions can be selected from a large number of capabi l i t ies provided
for the telepr inter. Programming is done already at the works.

Al l possib le machine funct ions are l is ted in sect ion 7»3«4.

Allocation of the diodes and wire straps to the machine functions demanded
most f requent ly is such that general ly the special- funct ion module must
only be equipped with a small number of diodes and wire straps. In many
cases, the special- funct ion module is not needed at al l .

The special- funct ion module can be modified in the field by simply inser
ting and removing diodes and wire straps.

7.3.2 CONSTRUCTION
(Figure 19, 19a)

The special-funct ion module is a plug-in pc board.
It can be equipped with up to 49 diodes, which form a 7 x 7 matrix, and
14 wire straps. The mounting positions are numbered so that the functions
al located to the d iodes or wi re s t raps prov ided can be easi ly ident ified
wi th the a id o f the tab le in sect ion 7 .3 .4 .

7.3.3 FUNCTIONAL PRINCIPLE

The bas ic e lec t ron ics in te rpre ts the in fo rmat ion s to red in the spec ia l -
funct ion module. During this operat ion, the diode matr ix is accessed by
the decoder (MOS-5); the wire straps act on the keyboard control (MOS-1),
the send control (MOS-2), the punch control (MOS-4) and the printer con
tro l (MOS-6) .

7.3.3.1 DIODE MATRIX

Certain machine commands are selected in the teleprinter by the insert ion
of diodes in the matrix. Typical machine commands would be "printout",
" p r i n t s u p p r e s s i o n " , " l i n e f e e d " , " c a r r i a g e r e t u r n " e t c .
Each of the 49 diodes (V1...V49) is assigned a part icular machine function
(see tab le in 7 .3 .4 ) .
The decoder (MOS-5) interprets the diode matrix.
The funct ion of the decoder is descr ibed in basic e lectronics, sect ion
7 . 2 . 3 . 5 .
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7.3.3.2 WIRE STRAPS

By inserting wire straps W50 to W58, -12 V or +5 V is applied to the in
puts of the MOS modules concerned. These signals are interpreted by the
MOS modules, and the funct ions al located to the wire straps are in i t iated.

When wire straps W59 to W62 are inserted, either the decoder outputs
(MOS-5) for relays 3 and 4 of the relay module, or the end-of-paper sig
nals from the printer and tape punch can be applied to the relevant re
lays. Moreover, one of the decoder outputs can be connected with the punch
control (MOS-4) via wire strap W63 and, provided an appropriate diode is
inser ted and the re levant te lepr in ter s igna l i s p resent , the tape punch
t u r n e d o f f .
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7.3.4 LIST OF MACHINE FUNCTIONS

Mounting Funct ion
p o s i t i o n
V = diode E f f e c t i v e on Diode/s t rap Diode/s t rap Explanat ions
W = wire no t i nse r ted inse r ted (Exp lan . genera l l y
s t r a p r e f e r t o f u n c t i o n

when diode/strap
i n s e r t e d )

V1 ' b i t 1 Stop pol. S t a r t p o l . By appropr ia te l y i n
V2 b i t 2 Stop pol. S t a r t p o l . se r t ing d iodes V1. . .V5 ,
V3 any < b i t 3 Stop pol. S ta r t po l . one code combination
V4 comb. b i t 4 Stop pol. S t a r t p o l . can be chosen from the
V5 b i t 5 Stop pol. S t a r t p o l . 32 possible combi

nations , to which spe
c ific func t i ons can be
a l l oca ted by i nse r t i ng
fu r the r d iodes
(V42 . . .V49 ) .

V6D any comb. Code recog Code recog By appropr ia te l y i n
n i t i o n o n n i t i o n o n serting diodes V6 and
L t r s . s i d e F igs , s ide V7f the func t ions

al located to the se
V71) any comb. Code recog Code recog lected combinat ion are

n i t i o n o n n i t i on as performed on the Ltrs.
L t r s . and - defined w i th or Figs, s ide or both.
F igs , s ides V6

V8 Figs . no . 4 P r i n t i n g Print sup
press ion

For special code as
signments

V9 Figs . no . 4 Column feed Feed suppres
s i o n

For special code as
signments

V10 Figs . no . 4 No punching Punching or Use answerback start
or record ing record ing , only in connect ion
and answer no answerback with "No punching"
back s tar t s t a r t or "No record ing" .

V11H) Comb. 27 Carriage re Carr iage re I n a l l o p e r a t i n g
turn (CR) t u r n / l i n e

feed (CR/LF)
toge the r
w i t h i n t h e
l i n e

modes carr iage return/
l ine feed (CR/LF) to
gether w i th in the
l i n e .

V12 F igs . no . 6 P r i n t i n g Pr in t sup
press ion

For special code as
signments

V13 Figs . no . 6 Column feed Feed suppres
s i o n

For special code as
signments
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Mounting Funct ion
p o s i t i o n
V "= diode E f f e c t i v e o n D iode /s t rap D iode /s t rap Exp lanat ions
w = wire no t inser ted i n s e r t e d (Exp lan . genera l l y
s t r a p r e f e r t o f u n c t i o n

when diode/strap
i n s e r t e d )

V143) Figs. no. 6 Does not Operates con If relay module RET is
operate con
tac t 3

tac t 3 i n s t a l l e d , r e l a y 3 c a n
be operated during
t ransmiss ion or re
ceipt o f th is combina
tion, to whose poten
t i a l - f r e e c o n t a c t 3 a
s igna l o r supe rv i so ry
device, for example;
can be connected. The
contact can be loaded
with up to 60 V/100 mA.
I t i s c l o s e d f o r
135.90 or 67.5 ms, de
pending on the tele
graph speed (50, 75 or
100 bauds). The clos
i ng t ime s ta r t s i n t he
m i d d l e o f t h e fi f t h
signal element. The
connect ing w i res fo r
the contact can be
brought out v ia the
spec ia l s i gna l socke t
(FZD) or the subscriber
connecting cable (ASL).

V15 Figs . no . 7 P r i n t i n g Pr in t sup
p ress ion

For special code as
signments

V16 Figs. no. 7 Column feed Feed suppres
s ion

For special code as
signments

V174) F igs . no . 7 Does not Operates con As for V14; however,
operate con tact 4 or /and relay 4 or contact 4.
tact 4 or/and punch stop A l t e r n a t i v e l y o r a d
punch - no (depending on d i t i o n a l l y, t h e p u n c h
s top W60 or W63) can be switched off

(strap W63).

V18 Figs . no . 8 P r i n t i n g Pr in t sup
p ress ion

For special code as
signments

V19 Figs . no . 8 Column feed Feed suppres
s i o n

For special code as
signments
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Mounting Func t ion
p o s i t i o n
V = diode E f fec t i ve on D iode /s t rap Diode/s t rap Exp lanat ions
if = wire no t inser ted inse r ted (Exp lan . genera l l y
s t rap r e f e r t o f u n c t i o n

when diode/strap
i n s e r t e d )

720 Figs. no. 8 Does not op Operates con As for V14, but relay
erate con tact 2 2 or contact 2
tac t 2

V21 Figs. no. 9 P r i n t i n g Print sup
pression

For special code as
signments

722 Figs. no. 9 Column feed Feed suppres
s ion

For special code as
signments

723 Figs. no. 9 Does not op Operates As for V14, but re
e r a t e " b e l l " "be l l " and lay 2 or contact 2.
or contact 2 contact 2 "Be l l " a l so opera ted .

Note: I f re lay module
RET is not ins ta l led,
on l y t he "be l l " i s op
e ra ted .

724 Figs. no. 10 P r i n t i n g Pr in t sup
press ion

For special code as
signments

725 Figs. no. 10 Column feed Feed suppres
s ion

For special code as
signments

726 Figs. no. 10 Operates Does not op I f the d iode i s no t
"be l l " and e r a t e " b e l l " i nse r ted , re lay 2 o r
contact 2 or contact 2 contact 2 (see also

V14J is only operated
if relay module RET
i s a l s o i n s t a l l e d .

727 Figs. no 19 P r i n t i n g Pr in t sup
press ion

For special code as
signments

728 Figs. no. 19 Column feed Feed suppres
s ion

For special code as
signments

729 Figs. no. 19 Does not op Operates As for V14, but re
e r a t e " b e l l " "be l l " and lay 2 or contact 2
or contact 2 contact 2 " B e l l " i s a l s o o p e r

a t e d .
Note: I f re lay module
RET is not insta l led
o n l y " b e l l " i s o p e r
a ted .

"
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Mounting Func t ion
p o s i t i o n I
V = diode E f f e c t i v e o n D iode /s t rap D iode / s t r ap Exp lanat ions
W = wire no t i nse r ted i n s e r t e d (Exp lan . genera l l y
s t r a p r e f e r t o f u n c t i o n

when diode/strap
i n s e r t e d )

V30 Comb. 32 Pr in t sup
press ion

P r i n t i n g For special code as
signments with 54 or
56 pr intable charac

V31 Comb. 32 Feed suppres Character t e r s ; e . g . f o r A r a b .
s i o n feed c o u n t r i e s .

V32 Comb. 32 Punching or No punching F o r t e l e p r i n t e r n e t
reco rd ing or record ing works in which code

combination 32 is not
permi t ted , punch ing
o r r eco rd i ng o f t h i s
combination can be
prevented.

V33 4 x L t r s . Does not op Operates con As for V24, but relay
no. 3 e ra te

contact 2
tac t 2 2 or contact 2.

V342) 4 x L t r s . Tape reader Tape reader When receiving this
no. 3 - no s ta r t - s t a r t character sequence,

tape reader can be
turned on.

V352) 4 x L t r s . Tape punch Tape punch When receiving this
no. 3 - no s ta r t - s t a r t character sequence,

tape punch can be
turned on.

V36 Comb. 27 Carr iage re No CR, but For special code as
turn CR pr in t i ng and signments with 54 or

column feed 56 pr in tab le charac
t e r s ; e . g . f o r A r a b ,
c o u n t r i e s .

V37 Figs. no. 28 Line feed LF No LF, no
punching or
r e c o r d i n g ,
but answer

For special code as
s i gnmen ts ; e . g . f o r
A rab , coun t r i es .

b a c k s t a r t
when receiv
i ng

V386)12) L t rs . no . 28 Line feed LF At the 1st
c h a r a c t e r :
CR
2nd char. and
succeeding
cha rac te r s :
LF

For special code as
s i gnmen ts ; e . g . f o r
A r a b , c o u n t r i e s .
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Mounting Funct ion
p o s i t i o n
V - diode E f f e c t i v e o n Diode/s t rap D iode /s t rap Exp lanat ions
W = wire no t inser ted inse r ted (Exp lan . genera l l y
s t r a p r e f e r t o f u n c t i o n

when diode/strap
i n s e r t e d )

V396)12) L t rs . no . 28 Line feed LF CR and LF to
gether

For special code as
signments; e.g. for .
A rab , coun t r ies .

V40 Comb. 30 F i g u r e s s h i f t L t r s . s i d e : For special code as
( F i g s . ) F igs , s ide :

operates
" b e l l "

s i gnmen ts ; e .g . f o r
Arab , coun t r ies .

V41 Red/black Send: red Red/black In the case of exter
changeover p r i n t i n g cont ro l ex nal red/b lack con

Receive: t e r n a l l y t r o l a n d i n s t a l l e d r e
b l a c k p r i n t lay module RET, the
ing te lepr in te r can be se t

to red p r i n t i ng by
connecting two leads
(by means of a contact
or s im i la r ) . The leads
can be brought out via
the spec ia l s igna l
socket (FZD).

V427) any comb. P r i n t i n g P r i n t i n g For special code as
funct ion as funct ion as signments; see also
per CCITT per code ta V 1 . . . V 7 -
code table b le i nve r ted Note: If the code com

V43?)
binat ion set up by di

any comb. Column feed Feed function odes V1...V7 performs
funct ion as as per code the CR or LF function,
per CCITT t a b l e i n the pr in t ing and co l
code table ver ted umn feed functions

cannot be inverted;
i . e . t he re i s a lways
print and column feed
suppress ion.

74415) Comb. 28 Line feed Carriage re In a l l ope ra t i ng
(LF) t u r n / l i n e

feed (CR/LF)
together
w i t h i n t h e
l i n e

modes carr iage return/
l ine feed (CR/LF) to
gether w i th in the
l i n e .
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Mounting Func t ion
p o s i t i o n
V = diode E f f e c t i v e o n D iode /s t rap D iode / s t r ap Exp lanat ions
, r S *w = wire no t inser ted i n s e r t e d (Exp lan . genera l l y
s t r a p r e f e r t o f u n c t i o n

when diode/strap
i n s e r t e d )

V454) any comb. Does not op Operates con As with V14, but re
era te contac t tact 4 or /and lay 4 or contact 4.
4 or/and punch - stop A l t e r n a t i v e l y o r a d
punch (depending on d i t i o n a l l y, t h e p u n c h
- no stop W60 or/and can be turned off

W63) (strap W63); see also
V 1 . . . V 7 .

V468) any comb. Does not op Operates As for V14, but re
e r a t e " b e l l " " b e l l " a n d lay 2 or contact 2.
or contact 2 contact 2 A d d i t i o n a l l y , " b e l l "

i s opera ted .
Note: I f re lay module
RET is no t ins ta l led ,

. o n l y t h e " b e l l " i s o p
e ra ted .
See also V1...V7.

V474) 4 x any Does not op Operates con As for V14, but re
comb. era te contac t tact 4 or /and lay 4 or contact 4-

4 or/and punch A l t e r n a t i v e l y o r a d
punch - stop (de d i t i o n a l l y, t h e p u n c h
- no stop pending on

W60 or/and
W63)

can be turned off
(strap W63)•
See also V1...V7.

V482) 4 x any Reader Tape reader When receiving this
comb. - n o s t a r t - s t a r t character sequence

(see V1. . .V7) , reader
can be turned on.

V492) 4 x any Punch Punch When receiving this
comb. - n o s t a r t - s t a r t character sequence

(see V1...V7) punch
can be turned on.

W50 Comb. 27 Unlocking of Character For special code as
(Comb. 28) keyboard ( is (comb. 27) is signments with 54 or

not counted) counted. 56 pr intable charac

■

Comb. 27 and
28 become
case-depend
ent . Keyboard
is unblocked
b y L t r s .
no. 28.

t e r s : e . g . f o r A r a b ,
c o u n t r i e s .
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Mounting
p o s i t i o n= diode
tf = wire
s t r a p

Funct ion

E f f e c t i v e o n D iode /s t rap
no t inser ted

Diode/s t rap
i n s e r t e d

Explanat ions
(Exp lan . genera l l y
r e f e r t o f u n c t i o n
when diode/strap
i n s e r t e d )

W51 Reception
o f a " b e l l
s i g n a l "

" B e l l s i g n a l "
not s tored

" B e l l s i g n a l "
s to red

W52 Keyboard Without um
l a u t s

With umlauts
(AE, OE, UB)

W53 Character
release mode

Release mode
in response
to ex te rna l
s i n g l e c a l l
pu lses

Release mode
in response
to an exter
na l con t i n
uous signal

I f t h e b e l l s i g n a l i s
s tored, the lamp in
t h e " r e s e t b e l l " b u t
ton in the manual de
v ice con t ro l s g roup i s
l i t upon recep t i on o f
a b e l l s i g n a l u n t i l
t h e b e l l s i g n a l i s r e
set by actuat ing the
r e s e t b u t t o n , I f t h e
t e l e p r i n t e r i s
equipped with a relay
module RET, the asso
c i a t e d fl o a t i n g c o n
tact stays closed as
long as the lamp in
the reset but ton is
l i t .

For keyboard layouts
for German-speaking
c o u n t r i e s .
The character se
quences AE, OE and UE
are t ransmi t ted by
means of keys A, 6 and
ti.
Note: When using the
umlauts, the code com
b ina t ions F igs . 6 (F ) ,
Figs. 7 (G) and Figs.8
(H) cannot be gener
ated via the keyboard,
i .e. they cannot be
assigned special char
a c t e r s .

Character re lease in
response to external
s ing le ca l l pu lses a
cha rac te r i s t rans
mit ted upon recept ion
of a ca l l pu lse. Char
ac ter re lease in re
sponse to an external
cont inuous s ignal -
characters are t rans
mitted as long as the
ca l l pu l se i s app l i ed .
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Mounting
p o s i t i o n
7 = diode
W = wire
s t r a p

W54

Funct ion

E f f e c t i v e o n

W5515)

F igs ,
n o s . 6 , 7 , 8

Ove rp r i n t
l o c k

W5613)

W57

Diode /s t rap
no t i nse r ted

Characters
are counted

N o t e f f e c t i v e
a f t e r t h e
69th char.

D iode / s t r ap
i n s e r t e d

Characters
are not
counted

E f f e c t i v e
a f t e r t h e
69th char.

Ove rp r i n t
l o c k

E n d - o f - l i n e

N o t e f f e c t i v e
a f t e r t h e
72nd char.

Column feed
suppression

E f f e c t i v e
a f t e r t h e
72nd char.

Automatic CR
and LF

Explanat ions
(Exp lan . genera l l y
r e f e r t o f u n c t i o n
when diode/strap
i n s e r t e d )

For special code as
signments; in connec
tion with V13, VI6 and
V19 - column feed sup
p r e s s i o n .
Note: The "No count
i n g " c r i t e r i o n c a n ,
f o r r e a s o n s o f c i r c u i t
design, be selected
for these three code
c o m b i n a t i o n s j o i n t l y
o n l y .
I f no t a l l o f t hese 3
code combinations are
assigned ei ther column
feed or no column
feed, the user must
decide whether inser
t i o n o r n o n - i n s e r t i o n
o f the s t rap i s be t
t e r s u i t e d f o r h i s
purposes.

The overp r in t l ock
prevents severa l char
ac te rs be ing p r in ted
on top of each other
at the end of the l ine
by locking the key
board .

The overpr in t lock
prevents severa l char
ac te rs be ing p r in ted
on top of each other
at the end of the l ine
by locking the key
board.

Automatic CR and LF
should only be used in
connect ion wi th the
o v e r p r i n t l o c k i n o r
der that characters CR
and LF must be keyed
in during keyboard op
e r a t i o n .
Thus "automatic CR and
L F " i s o n l y e f f e c t i v e
when receiv ing.
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Mounting Func t ion
p o s i t i o n
V - diode E f fec t i ve on D iode /s t rap Diode/s t rap Explanat ions
tf = wire no t inser ted inse r ted (Exp lan . genera l l y
s t r a p r e f e r t o f u n c t i o n

when diode/strap
i n s e r t e d )

W58 Keyboard Automatic Automatic A u t o m a t i c L t r s . / F i g s .
L t r s . / F i g s . Lt rs . /F igs. shi f t must be deact i
s h i f t e f f e c s h i f t n o t vated for condensed
t i v e e f f e c t i v e keyboards.

W599) End of tape Does not oper Operates At the end of the
ate contact 4 contact 4 paper tape, relay 4 or

contact 4 can be oper
ated. As descr ibed for
V14, the contact can
be wired and brought
o u t .

W609) Contact 4 Se lec t i on Relay for If when sending or
l i n e i n t e r contact 4 r e c e i v i n g s p e c i fi c
rupted operated code combinations, re

lay 4 or contact 4 is
to operate , not on ly
the appropr iate d iode
bu t a l so th i s w i re
strap must be insert
ed, since relay 4 can
also operate at the
end of the paper tape
or magnetic tape.

W6110) Contact 3 S e l e c t i o n Relay for I f re lay 3 or con
l i n e i n t e r contact 3 tact 3 is to operate
rupted operated when code combination

Figs. no. 6 is sent or
rece ived , no t on ly d i
ode V14 but also this
wire strap must be in
ser ted , s ince re lay 3
can also be operated
at the end of the tel
ep r i n te r pape r.

W6210) End of tel Does not op Operates Relay 3 or contact 3
ep r in te r pa erate con contact 3 can be operated at the
per tac t 3 end of the te lepr in ter-

paper. As described
for V14, the contact
can be wired and
brought ou t .
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Mounting
pos i t ion
V = diode
W = wire
strap

Function

Effective on

W6311)

Diode/strap
not inserted

Figs. no. 7
any comb.

D
2)
B)
4)
5)
6)
7)
8)
9)

10)
11)
12)
13)
14)
15)

Punch
no stop

Diode/strap
inserted

Punch
- stop

Explanations
(Explan. generally
refer to function
when diode/strap
inserted)

If the punch is to be
turned off when send
ing or receiving spe
cific code combina
tions , not only the
appropriate diode but
also this wire strap
must be inserted.

Comb. Code combination, as per ITA No. 2

any comb. Freely-selectable code combination
(Nos. 1 to 32 as per ITA No. 2)

Ltrs. no. Function only effective on Letters side

Figs. no. Function only effective on Figures side

Diode V7 has priority over diode V6
Function is initiated only when receiving
Effective only with W61
Effective only with W60 or/and W63
Not effective in connection with W52
Can only be used alternatively
Does not apply for CR and LF
Inserted diode has priority
Can only be used alternatively
Can only be used alternatively
Effective only with V17 or/and V45 or/and V47
Effective only with W50
Can only be used alternatively
Use only with V44
Use only with V11
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7.4.1 GENERAL

The keyboard design (Fig. 20) was inspired by human engineering consider
ations. The keyboard comprises up to 60 keys depending on layout. Unas-
signed key positions are covered up by dummy keys.

7.4.2 CONSTRUCTION

The keyboard consists of key contacts which are used to access the key
board contro l wi th keyboard buffer.

Keyboard: Each key of the keyboard is fit ted wi th a contact which c loses
when the key is depressed. The contact is of the crosspoint
type wi th a go ld-p la ted sur face; i t i s located protected f rom
dust in the key cover. I ts contac t res is tance is £ 60 mi l l i -
ohms.

The assignment of the key positions to the code combinations
is made in the keyboard. The key assignment can be selected
freely and is implemented by inserting diodes and wire straps
o f va ry ing leng ths .
Exceptions are the New Line E3 / LID and "Here is" [♦]
keys. Because of its size, the New Line key can only be as
signed to mounting position C13/C14 (see section 7.4.3.3) The
"Here is" key [_±] can be assigned optionally to posit ions
1 . . . 9 ( F i g . 2 1 ) .

Keyboard The keyboard contro l wi th keyboard buffer is implemented in
contro l : MOS technology. This enables the design of the keyboard to be

kept s imple (open contact) .

Control and buffer are both contained in the basic electron
ics .

21

MOS-1
Keyboard

control with
keyboard

butter
3F

■ Y

4
4

Keyboard

M
MOS-2
Send

control

I

1

Zust: 3 7.4-2 A22713-A1000-X1-*-7618



f

7.4-3 PRINCIPLE OF OPERATION

7.4.3.1 KEYBOARD CONTROL

The keyboard control is integrated in the MOS-1 component. The latter is
par t o f the bas ic e lec t ron ics and descr ibed in sect ion 7 .2 .3-1 .

7.4.3.2 CHARACTER REPITITION

When the run-out key ( . . . . ) is depressed, the character entered las t is
repeated as long as the run-out key is held depressed. I f a di fferent
character is keyed in while the run-out key is held depressed, the new
charac ter i s repeated unt i l the run-out key is re leased.

7.4.3.3 CHARACTER SEQUENCE

To fac i l i t a te ope ra t i on o f t he te lep r in te r, t he keyboard i nc ludes keys
which t r igger certa in character combinat ions. For example, the umlauts a,
i i , i i in use in German-speaking countr ies are transmitted as the character
combinations ae, oe and ue respectively.

A New Line key can be provided in place of or in addition to the keys for
carr iage return and l ine feed. When pressed, this key causes the character
sequence CR-CR-LF; CR-LF-CR; or CR-LF to be generated. The NL key can oc
cupy l i te ra l l y any key pos i t ion on the keyboard . I f i t i s p rov ided w i th a
broader key but ton, however, i t can only be instal led in posi t ion C13/C14
( m i d d l e l e t t e r s r o w, t o t h e r i g h t ) .

7.4.3.4 "HERE IS" KEY
(see a lso sect ion 7.6)

Pressing the "Here is" key GE] causes the home answerback unit KG to be
tripped. This key may be either included in the keyboard TA or the manual
device controls group GB. The answerback request can be inhibited by de
pression of switch S8 ( inhibi t answerback request) in the manual device
con t ro l s g roup .
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7.4.4 EFFECTS OF THE OPERATING MODES ON THE KEYBOARD TA

Funct iona l
s ta te o f the
t e l e p r i n t e r

Standby Operat ing cond i t ion

AC power voltage
app l i ed Local or on-l ine working enabled

Te l e p r i n t e r
hooked up
to auto
m a t i c a l l y
switched
network

Te l e p r i n t e r
hooked up
t o p o i n t -
t o - p o i n t
dedicated
c i r c u i t

I d l e P r i n t i n g

no input
or output
module in
opera t ion

an input
module
o the r
than key
board in
opera t ion

keyboard only
i n ope ra t i on ;
one output
module in
opera t ion

E f f e c t o n : K E Y B O A R D

All keys except
t h e l e t t e r s s h i f t
key (A. . . ) and
the keys for
figures 1 to 0

i n e f f e c t . i n e f f e c t . e f f e c t i v e i n e f f e c t . e f f e c t i v e

L e t t e r s s h i f t
k e y ( A . . . ) i n e f f e e t . e f f e c t i v e e f f e c t i v e i n e f f e c t . e f f e c t i v e

Keys for
figures 1 to 0 i n e f f e c t . i n e f f e c t . e f f e c t i v e i n e f f e c t . e f f e c t i v e

"Here is" key i n e f f e c t . i n e f f e c t . e f f e c t i v e i n e f f e c t . e f f e c t i v e 1
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7.5 Printer DR
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7.5.1 GENERAL

The telepr inter is equipped with a type pr inter (Figure 22) which ensures
the h igh s tandard o f p r in t qua l i t y on ly ob ta inab le w i th impact p r in t ing .

The printer's mechanical parts have been reduced to a minimum; it prints
15.4 characters /sec.

The type carrier is a print wheel which is a plastic spoked disk. The
pr in t ing types a re fi t ted to the t ips o f the spokes .

A stepping motor rotates the pr int wheel to the appropr iate pr int ing posi
t i on . For th i s , the p r in te r -assoc ia ted e lec t ron ics chooses the shor tes t
angle of ro tat ion of the pr in t wheel to posi t ion the tape to be pr in ted.

Once the type is in the printing position, a hammer is actuated by an
electro-magnet and strikes the type, which produces an impression of the
character on the paper via the intervening ink r ibbon.

Normal commercially-available ink ribbons can be used.

The p r in t f o rce i s ad jus tab le , f o r s ing le -p l y o r f o r 2 -p l y to 4 -p l y s ta
t i o n e r y.

The paper is fed to the print ing posit ion via a rod which regulates paper
tract ion and also via a paper guide which is adjustable for various paper
w i d t h s .

A second stepping motor moves the printer carriage with the printing mech
anism along the pr in t l ine v ia a toothed bel t . Revers ing the d i rect ion of
ro ta t ion o f th is s tepp ing motor causes the pr in ter car r iage to re turn
smoothly and wi thout shock to the beginning-of- l ine posi t ion.

Another stepping motor is used for the l ine feed function. The l ine spac
ing can easily be set to single, 1 1/2 or double by means of a switch.

The motion of the printer carriage is used to advance the ink ribbon. A
magnet system reverses the r ibbon feed direction.

Two further magnet systems posi t ion the ink r ibbon for pr int ing in red or
b lack , and for mak ing the las t characters pr in ted v is ib le .

At telegraph speeds of 75 and 100 bauds, the printer buffer stores the
characters rece ived dur ing car r iage re turn.

i

1
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7.5.2 CONSTRUCTION
(Figures 23 and 24)

The printer is composed of:

Printer chassis 1 ,
p r i n t e r ca r r i age 2 ,
printing mechanism 3 and
p r i n t e r e l e c t r o n i c s 4 .

Pr in te r chass is : Pr in ter chass is 1 is the suppor t ing par t o f the pr in t
e r .
I t c o n t a i n s :
- The paper feed fac i l i t y, w i th

stepping motor 5,
p la ten 6 ,
paper guide 7 and
paper contact 8;

T h e c a r r i a g e d r i v e f a c i l i t y, w i t h
stepping motor 9,
toothed belt 10,
two guide rai ls 11,
end-o f - l ine con tac t 12 (sw i tch S I , F ig . 8 ) ,
beg inn ing-o f - l ine contac t 13 (swi tch S3, F ig . 8 ) ,
braking contact 14 (switch S2, Fig. 8) and
operat ion uni t counter 15.

The r ibbon advance fac i l i t y, w i th
two drive cables 16 and
magnet 17 for reversing the direct ion of r ibbon
feed.

P r i n t e r c a r r i a g e : Printer carriage 2 runs on two guide rails 11 by means
of f r ic t ion bear ings 32 and rol ler bear ings 18 and is
l inked with stepping motor 9 by toothed belt 10. Axles
19 for taking up the ink ribbon are driven by ribbon
drive cables 16, which run over two pul leys 20 fitted
with a free-wheel mechanism. Printer mechanism 3 is
l i nked w i th p r in te r ca r r iage 2 v ia a push-fi t j o in t 21
and is secured in the printing position by means of a
mechanical interlock 22. The print ing mechanism is
easi ly removed by shift ing the lever of the mechanical
i n t e r l o c k .

* >
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P r i n t e r
mechanism: Printing mechanism 3 contains:

Print ing system 23,
print wheel 24,
stepping motor 25 for posi t ion ing the pr in t wheel
photoelectr ic scanner (not shown) for exact posi
t i on ing o f t he p r in t whee l ,
magnet system 27 for two-color pr int control and
fo r l ower ing the r i bbon to t he cha rac te r v i s i b i l
i t y p o s i t i o n ,
spoo l car r ie r 31 w i th r ibbon l i f te r 28 and r ibbon
reversa l con tac t ,
t r a i l i ng cab le 29 , wh i ch p rov ides t he e lec t r i ca l
communica t ion w i th the pr in te r e lec t ron ics .

P r i n t e r
e l e c t r o n i c s : Pr in ter e lect ron ics 4, a pc board, is located under the

p r i n t e r c h a s s i s . I t c a r r i e s t h e p o w e r e l e c t r o n i c s f o r
t h e p r i n t e r. T h i s i n c l u d e s a l l t h e c o n t r o l c i r c u i t s a n d
ampl ifiers requi red for the s tepping motors and e lec
t ro -magne ts . The d ig i ta l sec t ion o f the con t ro l , t he
pr inter buffer for example, is to be found on the basic
e l e c t r o n i c s .

7.5.3 PRINCIPLE OF OPERATION

After a character is received, the s tepping motor ro tates the pr in t wheel
to the appropr ia te p r in t ing pos i t i on ; the charac te r i s then p r in ted and
the printer carriage advanced by one column. As the carriage feed takes
p lace , the p r in t whee l i s a l ready be ing se t to the nex t p r in t ing pos i t ion .

7.5.3.1 PRINT WHEEL POSITIONING

The pr int wheel (Figure 25) is rotated one pi tch wi th each single step of
the stepping motor.

On the bas is o f the actua l pos i t ion of the pr in t wheel , the pr in ter con
t ro l on the bas ic e lec t ron ics ca lcu la tes the d i rec t ion o f ro ta t ion and the
number of pitches by which the print wheel must be rotated to reach the
next pr int ing posi t ion by the shortest path. Hence, the maximum posi t ion
ing angle is only 180°.

Special accelerat ion and decelerat ion programs are used to accelerate the
print wheel from 0 to a rotational speed of 1000 pitches per second with
in five s teps and to dece le ra te i t to 0 aga in w i th in th ree s teps . I f the
displacement range is equal to or smal ler than seven pi tches, the rot
at ional speed is a constant 500 pi tches/second.

In con junc t ion w i th the pho toe lec t r i c scanner, the p r in te r con t ro l checks
the pos i t i on o f t he p r i n t whee l (ac tua l pos i t i on ) w i th the pos i t i on ca l l ed
fo r by t he p r i n te r con t ro l ( add ress pos i t i on ) .
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The concurrence of the actual with the address posit ion of the print wheel
is checked

whenever the character "e" is selected,
whenever a mode is enabled,
whenever there is a space and
in communication pauses.

The check takes place as follows:

The print wheel assumes a defined position on support 26 (Figure 24). The
support has a cutout six pitches wide which is scanned by the photoelec
tr ic scanner. I f the cutout in the support is recognized at the same t ime
as the pulse combinat ion assigned to the character "e" is appl ied to the
stepping motor, the pr in ter cont ro l recognizes that the actua l and the
address posi t ions are in concurrence.

I f there is no concurrence, a synchronizat ion run is executed for a maxi
mum of 156 ms. The characters received during the synchronization run are
s t o r e d i n t h e p r i n t e r b u f f e r.

Synchron izat ion run:

For coarse adjustment ( to s ix characters prec ise ly) , the s tepping motor
receives a synchroniz ing s ignal which i t uses to rotate the support to
gether w i th the pr in t wheel unt i l the photoe lect r ic scanner recognizes the
cu tou t in the suppor t .

Fo r fine ad jus tmen t t o t he r i gh t p i t ch ( cha rac te r "e " ) , t he p r i n te r con
trol dr ives the stepping motor by means of s ix di fferent pulse sequences.
The s tepping motor cont inues to ro tate unt i l the photoelect r ic scanner
operates at the same instant as the pulse sequence assigned to the charac
te r "e " i s recogn ized .

The characters in the pr inter buffer are now cal led and pr inted.

7.5.3.2 CHARACTER VISIBILITY POSITION
(Figure 26)

In th is pos i t ion, the last characters can be read a lso. The character v is
ibi l i ty posit ion is assumed whenever an operating mode is enabled and in
communication pauses, i.e. whenever 130 ms have elapsed since the last
character was pr inted. This is achieved as fo l lows:

Next to the character "e" on the print wheel there is an open sector four
p i tches in w id th . When the p r in t whee l i s in the charac te r v is ib i l i t y po
s i t i on , t he charac te r "e " i s i n the p r in t i ng pos i t i on . Thus , the open pa r t
o f the p r in t whee l i s s i tua ted immed ia te ly in f ron t o f the las t charac te r
p r in ted . S imu l taneous ly, the v i s ib i l i t y magne t lowers the ink r ibbon to
give an unobstructed vie\. of the copy area.
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7.5.3.3 PRINTING OF CHARACTERS

To p r i n t t h e p o s i t i o n e d c h a r a c t e r, t h e e l e c t r o - m a g n e t i c a l l y - fi r e d p r i n t
hammer str ikes the type against the ink r ibbon.

The front of the print hammer has a wedge shaped indentation; this faces
a corresponding project ion on the type (Figure 27). This arrangement en
sures the hor i zon ta l pos i t i on ing o f the type i s co r rec ted as the p r in t ing
act ion is executed.

The pr in te r con t ro l lessens the pr in t fo rce fo r e igh t smal l -a rea charac
t e r s , e . g . t h e f u l l s t o p , b y r e d u c i n g t h e c i r c u i t .

I f on ly s ing le -p ly paper i s to be used fo r p r in t ing , the reduced pr in t
force can be set for all characters by means of a switch on the switch
modu le ( sec t ion 7 -7 -3 .1 ) . Th is b r ings a fu r the r reduc t ion in p r in t i ng
n o i s e .

7.5.3.4 PRINTER CARRIAGE DRIVE

A stepping motor moves the printer carr iage horizontal ly a column at a
time by means of a toothed belt. Three single steps of the stepping mo
tor correspond to one column space. A column space equals 2.54 mm.

The end-of-l ine position can be set to the 69th or 72nd character by means
of the end-of - l ine contact (Swi tch S1, F igure 30) . The end-of - l ine contact
is responsib le for carr iage feed suppress ion and for automat ic carr iage
re turn and l ine feed.

The re tu rn o f t he p r i n te r ca r r i age to t he beg inn ing -o f - l i ne pos i t i on i s
achieved by revers ing the d i rect ion of ro ta t ion of the s tepping motor. A
carr iage re turn program conta ined in the bas ic e lect ron ics br ings the
accelerat ion to about 1200 motor steps/second („1 m/sec). Twelve col
umns before the beginning-of - l ine posi t ion, a brak ing contact (Swi tch S2,
Figure 30) operates to decelerate the stepping motor to 250 motor steps/
second unt i l the pr in ter carr iage comes to a hal t .

A beg inn ing-o f - l ine contac t and the pos i t ion o f the r ing counter in the
s tepp ing motor cont ro l a re used fo r pos i t ion ing the pr in te r car r iage in
the fi rs t p r i n t co lumn o f a l i ne . The beg inn ing -o f - l i ne con tac t (Sw i t ch
S3, F igure 30) serves for coarse pos i t ion ing, whi le the r ing counter
marks an exac t l y rep roduc ib le beg inn ing -o f - l i ne pos i t i on .

The carriage return time is about 300 ms. At a telegraph speed of 50
bauds, the car r iage re turn is over w i th in the t ime requ i red for the
two control characters CR and LF.

At 75 and 100 bauds, the t ime required for the two control characters is
only 200 ms and 150 ms respect ively. As th is t ime is not sufficient for
a ca r r i age re tu rn , t he p r i n te r bu f f e r, a 5 - cha rac te r s t o re , s t o res t he
charac ters rece ived dur ing the car r iage re turn .
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As the printer prints at a rate of 15.4 characters/second and 13.33 char
acters/second are received when operating at 100 bauds, the printer emp
t ies the pr in ter buffer again af ter about ten characters have been pr inted
in the new l ine.

7.5-3.5 LINE FEED

An intermediate gear l inks a stepping motor (Figure 28) with platen 6.
Four steps of the stepping motor feed the paper forward by one line when
s i n g l e - l i n e s p a c i n g i s s e t .

The line spacing can be set to single, 1 1/2 or double spacing by means of
a swi tch in the swi tch module (sect ion 7.7.3.1) .

Brief depression (< 250 ms) of a button in the manual device controls mod
ule advances the paper by one quarter of a l ine. Longer actuation of this
button (> 250 ms) causes the paper to be fed forward for as long as the
button is held depressed. The paper feed is not signal ized to the distant
s t a t i o n .

7.5.3^6 RIBBON DRIVE
(Figure 28)

The mot ion of the pr inter carr iage is used for dr iv ing the ink r ibbon. A
magnet system is used to reverse the direction of the ribbon feed.

The two ribbon drive cables 16 which are secured in printer chassis 1 are
each led round a cable pulley 20 in the printer carriage and end at arma
ture 30 of magnet system 17. The position of armature 30 makes one of the
two cables 16 taut and the other slack. As the carriage feed is taking
place, cable pulley 20 executes a rotary motion on the taut cable 16. This
mot ion is t ransfer red v ia a c lu tch to r ibbon spool ax le 19 in pr in t ing
mechanism 3«

The end-of-ribbon contact operates when the end of the ribbon is reached
and reverses magnet system 17. Armature 30 travels to its other posit ion,
thus tensioning the cable that was loose.

During the carriage return, cable pulleys 20 are out of engagement by means
of a freewheel mechanism.

3
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7.5.3-7 TWO-COLOR PRINT CONTROL; CHARACTER VISIBILITY POSITION

The ink ribbon can assume three positions:

P r i n t i n g i n r e d

P r i n t i n g i n b l a c k

C h a r a c t e r v i s i b i l i t y
p o s i t i o n

for local work ing and t ransmiss ion

for message reception

i .e . lower ing the r ibbon be low the leve l
o f t he p r i n ted l i ne t o revea l t he t ex t
j u s t p r i n t e d .

Two hinged-armature magnets incorporated in the printing mechanism move
the r ibbon l i f ter to the desired posi t ion. The two magnets are energized
by the two -co lo r p r i n t con t ro l on t he p r i n te r e l ec t ron i cs .

P r i n t i n g i n r e d

P r i n t i n g i n b l a c k

C h a r a c t e r v i s i b i l i t y
p o s i t i o n

no magnet is energized

magnet SW is energized (Figure 30)

magnet SB is energized (Figure 30)
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7.5-3.8 PAPER SUPERVISION

A sensing lever bui l t into the paper guide actuates microswitch S4 (Fig
ure 30) when the paper runs out. The result ing signal is sent to the
basic e lect ron ics. Depending on the l ine in ter fac ing equipment , th is
s ignal may influence the connect ion, e.g. by terminat ing the operat ing
state o f the te lepr in ter. I t is a lso poss ib le , depending on how the
special funct ion module is programmed, to use the signal for s ignal l ing
to ex terna l po in ts , e .g . fo r opera t ing a float ing contac t to wh ich a
bell or an alarm lamp can be connected.

7.5.3.9 OPERATION UNIT COUNTER

One operating unit is equivalent to one hour of continuous operation at a
speed of 50 bauds.

The mechanical counter of the operation unit counter is driven via an in
termediate gear of the stepping motor for column feed. During carriage re
turn a free-wheel mechanism uncouples the mechanical counter.

The t ransmission rat io chosen is such that , in considerat ion of the f re
quency of column feeds in German and English texts, the counter gives an
indicat ion which reflects the operat ing t ime of the mechanical components.

9
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Figure 30

S c h e m a t i c c i r c u i t d i a g r a m : P r i n t e r

D R A P r i n t e r s c a n n e r S 1
D R E P r i n t e r e l e c t r o n i c s S 2
D R G P r i n t e r c h a s s i s S 3
D R W P r i n t e r c a r r i a g e S 4

S5
E S P o s i t i o n i n g s t e p p i n g m o t o r S B

F B M a g n e t f o r r i b b o n d r i v e S W
G E B a s i c e l e c t r o n i c s W A
H A P r i n t h a m m e r m a g n e t Z A

Sw i t ch f o r end -o f - l i ne
ca r r i age dece le ra t i on
b e g i n n i n g - o f - l i n e
end-of -paper
end-o f - r ibbon con tac t

M a g n e t f o r c h a r a c t e r v i s i b i l i t y
p o s i t i o n
Magnet fo r p r in t ing in b lack
Motor for carr iage mot ion
Motor for l ine feed

GE
Synchronizing information

Printhammer

Low print force

Control pulses
for stepping motor

Character visibility

Printing in black

Beginning-of-line

Decelerate carriage

End-of-line

End-of-paper

Control pulses
for stepping motor

Control pulses
(or stepping motor

DRE

0
] = const

D>
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- 4 0 V
- 1 2 V
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. OV

] = const i
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7.5.3.10 PRINTER ELECTRONICS
(Figure 29, 30)

The printer electronics is a pc board which is located on the underside of
t h e p r i n t e r. I t c a r r i e s t h e f o l l o w i n g a m p l i fi e r s :

- three AGC amplifiers for the stepping motors,
- one AGC amplifier for the printhammer magnet and
- three ampl ifiers for the magnets of the ink r ibbon contro l

and for the r ibbon dr ive.

In add i t i on , t he synch ron i z ing i n fo rma t ion fo r pos i t i on ing the p r i n t
wheel, and the signals from switches S1 to S4 are routed to the basic
e l e c t r o n i c s v i a t h e p r i n t e r e l e c t r o n i c s .

The AGC amplifiers make use of film circuits which have been matched by
laser beam. This obviates the need to match them on the pc board. The AGC
ampl ifiers are cont ro l led by the s ignals f rom the bas ic e lect ron ics and
supply the current set by the matching operation to the stepping motors
or printhammer magnet.

I f the amplifiers for the three magnets of the r ibbon reversal mechanism
are turned on, they first deliver a 40 V pulse about 20 ms long and then
switch back to a holding excitat ion of 12 V.

7.5.3.11 PRINTER VARIANTS

The fo l low ing var ian ts o f the p r in te r a re ava i lab le :

Paper width: 210 mm, 216 mm and 250 mm
The various paper widths are set simply by moving tabs
on the paper guide pan.

L i n e l e n g t h : 6 9 o r 7 2 c h a r a c t e r s
The l ine length is set by moving the end-of- l ine contact
against a stop; no adjustment is necessary.

O p t i o n f o r I f f o r m p a p e r i s t o b e u s e d , a d i f f e r e n t p l a t e n m u s t b e
f o r m p a p e r : i n s t a l l e d .

7.5.4 EFFECTS OF THE OPERATING MODES ON THE PRINTER DR

When an operating mode is enabled, the following functions are executed
a u t o m a t i c a l l y :

- Ca r r i age re tu rn to the beg inn ing -o f - l i ne pos i t i on
- Line feed by one line
- S e t t i n g p r i n t w h e e l t o c h a r a c t e r v i s i b i l i t y p o s i t i o n ;

i f requ i red w i th synchron iza t ion run
- Lowe r i ng i nk r i bbon t o cha rac te r v i s i b i l i t y pos i t i on .

1
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Funct iona l s ta te
of the

Te l e p r i n t e r

Standby Opera t ing cond i t ion

AC power voltage
app l i ed Local or on- l ine working enabled

I d l e P r i n t i n g

No input or out
put module in
o p e r a t i o n

At least one in
put or output
module in oper.

E f f e c t s o n : P R I N T E R

P h o t o e l e c t r i c
scanner no current c u r r e n t c u r r e n t
Printhammer
magnet HA no current no current

current wi th each
c h a r a c t e r

Stepping motor M1
fo r p r i n twhee l
p o s i t i o n i n g

no current
c u r r e n t ; p r i n t -
wheel assumes vis
i b i l i t y p o s i t i o n

c u r r e n t

Magnet SB for
v i s i b i l i t y p o s i t . no current

c u r r e n t -
v i s i b i l i t y p o s i t . no cur ren t

Magnet SW for
p r i n t i n g i n b l a c k

no current -
red no cur ren t

no current - red
c u r r e n t - b l a c k

Switch S5
End of ink
r ibbon

e f f e c t i v e ;
reverses r ibbon
magnet

e f f e c t i v e ;
reverses r ibbon
magnet

e f f e c t i v e ; r e
verses r ibbon
magnet

Magnet FB
Ink r i bbon d r i ve

current or no
cur ren t poss ib le

current or no
cu r ren t poss ib l e

current or no
cur ren t poss ib le

Switch S3
Beg inn ing -o f -
l i n e c o n t a c t

n o t e f f e c t i v e e f f e c t i v e e f f e c t i v e

Switch S2
Brake contact n o t e f f e c t i v e e f f e c t i v e e f f e c t i v e
Switch S1
E n d - o f - l i n e
con tac t

n o t e f f e c t i v e e f f e c t i v e e f f e c t i v e

Switch S4
End-of-paper
con tac t

e f fec t ive ; depend
i n g o n l i n e i n t e r
facing equipment

e f fec t i ve ; depend
i n g o n l i n e i n t e r
facing equipment

e f f e c t i v e ; d e
pending on l ine
i n t e r f a c i n g
equipment

Stepping motor M2
Carr iage dr ive

no current c u r r e n t c u r r e n t

Stepping motor M3
Line feed no cur ren t c u r r e n t c u r r e n t

Paper feed
l o c a l e f f e c t i v e e f f e c t i v e e f f e c t i v e

L e t t e r s / fi g u r e s
s h i f t l o c a l i n e f f e c t i c e e f f e c t i v e e f f e c t i v e
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7.6 Manual device controls GB
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7.6.1 GENERAL

The manual device controls module (Figure 31) can accommodate eight con
t ro ls and one ind ica to r.

Each mounting position on the module is assigned a specific machine func
tion. The customer is free to decide which of the machine functions he
requ i r es .

If individual mounting positions remain unassigned, dummy buttons are sub
s t i t u ted fo r the con t ro l s and ind i ca to rs omi t ted .

7.6.2 CONSTRUCTION

The manual controls and indicators are arranged in a row on a carrier
plate and are connected to the basic electronics via a pc board and flat
r ibbon lead. The functions assigned to the manual controls and indicators
are denoted by symbol plates on the buttons.

7.6.3 PRINCIPLE OF OPERATION

Mount ing pos i t ion 1 : But ton (S1) : un lock keyboard
Button with lamp

Symbol: [______]

Function: Unlocks keyboard

The lamp l ights i f
t he keyboard bu f fe r i s fu l l , o r
the pr inter has reached the end-of- l ine
p o s i t i o n .

In both cases further typing on the keyboard is in
e f f e c t i v e .

In the first case the keyboard is released again by
pressing the unlock button, provided at least one
character has been cal led from the buffer.

In the second case the keyboard is released for
fur ther typ ing by press ing the carr iage return on
NL key.

9
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Mount ing posi t ion 2: But ton (S2) : "Here is"
Button with lamp

Symbol: [±\

Funct ion: Tr ips the answerback

Pressing the "Here is" button causes the home an
swerback unit to be tripped and the answerback code
to be t ransmit ted. Dur ing the t ransmission the key
board and tape reader are blocked.

Upon request, the "Here is" button may also be ar
ranged on the keyboard.

Mount ing posi t ion 3: Button (S3): Printer ON/OFF
Button with lamp

Symbol: Hal

Function: Causes the printer to be switched off and
the tape punch to be switched on at the
same time.

Pressing the button (lamp
causes the printer to be
punch to be automatical ly
a l l cha rac te r s r ece i ved .
The code recognit ion for
r i a g e r e t u r n , l i n e - f e e d ,
feed is d isab led.
When the button is presse
local mode is terminated,
switched on. The lamp in
tape punch stays on.

l i gh t s i n t he bu t t on )
switched off and the tape

switched on. I t punches

"who are you" , be l l , car -
space, print and column

d again or the l ine or
t h e p r i n t e r i s a g a i n

the button goes out. The

Mount ing posi t ion 4:

I f t he t e l ep r i n te r i s no t fi t t ed w i t h a t ape punch
or if the punch tape gate is not closed and/or no
paper tape i s l oaded , the bu t ton i s i ne f fec t i ve .

But ton (S4) : Pr in ter paper feed
Button without lamp

Symbol: |B5]

Funct ion: Feeds the pr inter paper forward

The printer feeds the paper forward for as long as
the but ton is held depressed. Br ief depression
(< 250 ms) of the button causes the paper to be fed
forward one quarter of a l ine spacing.
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Mounting posi t ion 5:

Mount ing posi t ion 6;

Mounting posit ion 7:

B u t t o n ( S 5 ) : L e t t e r s / fi g u r e s s h i f t
Button without lamp

Symbol: IEl)

F u n c t i o n : L e t t e r s / fi g u r e s s h i f t

When th is bu t ton is ac tuated, the te lepr in ter
swi tches f rom the le t ters to the figures case or
v ice versa wi thout sending the case shi f t character
t o l i n e .

Switch (S6): Data medium ON
Switch without lamp

Symbol: loo]

Function: Enables recording on data medium

When the switch is depressed the tape punch is ac
tivated provided an operating mode is enabled and
paper tape is loaded in the tape punch. Every mes
sage received by the te lepr inter is recorded re
gardless of whether the appropriate button on the
tape punch has been operated.

Bu t ton (S7) : Ou tpu t i nh ib i t i on
Button without lamp

Symbol: [\_\f>]
Func t i on : I nh ib i t i on o f ou tpu t

Whi le th is but ton is he ld depressed, a l l output o f
in fo rmat ion i s suppressed, i .e . charac te rs inpu t
by the reader or the keyboard are not printed out,
punched or transmitted.

In the case of corrected tapes, for examples, th is
button enables characters which have been over-
punched with code combination 29 (5 holes) to be
sk ipped.

The but ton is ineffect ive whi le the answerback is
be ing t ransmi t ted .

9
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Mount ing posi t ion 8: But ton (S8) : Reset be l l
Button with lamp

Symbol: LHD

Func t ion : Sw i tches o f f t he be l l s igna l

When a bel l signal is received, the lamp in the
but ton is l i t . When th is bu t ton is ac tua ted the
bel l s ignal is switched off and the lamp goes out.

I f the te lepr inter comprises a relay module RET,
the assoc ia ted float ing contact remains c losed for
as long as the lamp in the but ton is l i t .

Whether the bell signal is stored or not may be se
lected by inser t ing or omi t t ing wi re s t rap W51 in
the specia l funct ions module.

A l t e r n a t i v e
fea tu re

Mount ing posi t ion 8:

Mount ing posi t ion 9:

Switch (S8): Block t r ipping of answerback uni t by
d i s t a n t s t a t i o n
Switch without lamp

Symbol: [_±]

Funct ion: Prevents t r ipping of answerback by dis
t a n t t e l e p r i n t e r .

Press ing the sw i tch inh ib i ts t ransmiss ion o f the
answerback code.

Indicator - Power check
lamp either green or red

Symbol: blank

Funct ion: Indicates the ac power vol tage

The l i gh ted lamp ind ica tes tha t the te lep r in te r i s
suppl ied wi th ac power vol tage within the required
tolerance ranges.
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7.6.4 EFFECTS OF THE OPERATING MODES ON THE MANUAL DEVICE CONTROLS GB

Func t iona l s ta te
of the

Te l e p r i n t e r

Standby Operat ing cond i t ion

AC power volt
age applied

Local or on-l ine working enabled

I d l e P r i n t i n g
No input or
output module
in ope ra t i on

At least one input
or output module
in ope ra t i on

E f f e c t s o n : M A N U A L D E V I C E C O N T R O L S

Button S1 [^tj|

Unlock keyboard i n e f f e c t i v e
e f f e c t i v e i f
keyboard buf
f e r w a s f u l l

e f f e c t i c e i f k e y
board buffer was
f u l l a n d a t l e a s t
one character has
been cal led

Button S2 fTl
"Here is" i n e f f e c t i v e e f f e c t i v e e f f e c t i v e

Button S3 ULl
Printer ON/OFF i n e f f e c t i v e e f f e c t i v e e f f e c t i v e

Button S4 Eg]
Pr inter paper feed

e f f e c t i v e e f f e c t i v e e f f e c t i v e

Button S5 Iax]

L e t t e r s / fi g u r e s
s h i f t

i n e f f e c t i v e i n e f f e c t i v e effec t ive when
p r i n t e r i s i n
opera t ion

Switch S6 UU
Data medium ON e f f e c t i v e e f f e c t i v e e f f e c t i v e

Button S7 [\M

O u t p u t i n h i b i t i o n i n e f f e c t i v e i n e f f e c t i v e

e f f e c t i v e o n l y
dur ing loca l work
ing when an input
module is in oper.

Button S8 LH]
Reset bel l i n e f f e c t i v e e f f e c t i v e e f f e c t i v e

Switch S8 GE3
Block answerback
u n i t

e f f e c t i v e e f f e c t i v e e f f e c t i v e

Lamp "Power check"
- unit connected
to mains

e f f e c t i v e e f f e c t i v e e f f e c t i v e
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7.7 Switch module SB
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7.7.1 GENERAL

The switch module (Figure 32) contains the switches for sett ing the l ine-
spacing, print force and telegraph speed. It is covered with a cap which
bears the le t ter ing for the swi tches. Th is cap a lso a l lows cer ta in pos i
tions of the switch for the telegraph speed to be blocked. The cap is de
signed so that it may be removed with the aid of a tool.

7.7-2 CONSTRUCTION

The switches of the switch module are accommodated in a plastic cover:

one swi tch 3 wi th three posi t ions for set t ing the l ine spacing,

one swi tch 4 wi th two pos i t ions for set t ing the pr in t force,

one switch 5 with three posi t ions for sett ing the telegraph speed,

one l id contact 1, and

the power supply wires 1 and 2 for the reading lamps.

7.7.3 PRINCIPLE OF OPERATION

7.7-3.1 SWITCH FOR LINE SPACING

The switch for l ine spacing enables the operator to set the l ine spacing
to th ree poss ib le pos i t i ons 1 - l i ne , 1 1 /2 - l i ne o r 2 - l i ne spac ing .

The switch posi t ion is recognized by the basic electronics, which dr ives
the stepping motor for l ine feed with the appropriate number of control
pu lses .

7.7-3.2 SWITCH FOR PRINT FORCE

The print force can be adjusted by the operator in accordance with the
number of pl ies contained in the teleprinter paper being used.

There are two poss ib le swi tch pos i t ions, the pos i t ion for the h igher pr in t
force being necessary when print ing with two to four pl ies.

The higher print force is achieved by means of wider current peak at the
star t of the contro l pulse for the pr int hammer.

»
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7.7.3-3 SWITCH FOR TELEGRAPH SPEED

The telegraph speed can be set to 50, 75 and 100 bauds by means of this
s w i t c h .

The three telegraph speeds are real ized by changing the div is ion rat ios
of the c lock pulse generator.

The swi tch is set to 50 bauds in the te lex vers ion of the te lpr in ter, the
positions for 75 and 100 bauds being blocked with a cap.

I f required, two other caps can be suppl ied:

- settable to 75 and 100 bauds, 50 bauds blocked,
- settable to 50, 75 and 100 bauds.

The telegraph speed of 100 bauds for local working is not affected by this
s w i t c h .

7.7.3-4 LID CONTACT

The l id contact s ignal izes to the contro l whether the cover l id is open or
closed. The response to the posit ion of the switch is dependent on the
ve rs i on o f t he s i gna l l i ng un i t o r ma tch ing un i t i ns ta l l ed i n t he t e l e
printer. For example, an open l id may cause an already exist ing connection
to be cleared or an incoming call not to be accepted.

7.7.3.5 POWER SUPPLY FOR THE READING LAMPS

Power is suppl ied to the reading lamps in the cover l id via two contact
plates. This enables the cover of the te lepr inter to be removed wi thout
hav ing to sp l i t a p lug connect ion .
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7.7.4 EFFECTS OF THE OPERATING MODES ON THE SWITCH MODULE SB

Func t iona l s ta te
of the

Te l e p r i n t e r

Standby Operat ing cond i t ion

AC power voltage
app l i ed Local or on-l ine working enabled

I d l e P r i n t i n g

No input or out
put module in
opera t ion

At least one input
or output module
in ope ra t i on

E f f e c t s o n : S W I T C H M O D U L E

Swi t ch f o r l i ne
spacing

e f f e c t i v e e f f e c t i v e e f f e c t i v e
S w i t c h f o r p r i n t
f o r c e e f f e c t i v e e f f e c t i v e e f f e c t i v e
Swi t ch fo r te le
graph speed

e f f e c t i v e e f f e c t i v e e f f e c t i v e

L id contact

e f f e c t i v e
independent of
l i n e i n t e r f a c i n g
equipment

e f f e c t i v e / i n
e f f e c t i v e * )
depending on
l i n e i n t e r f a c
ing equipment

e f f e c t i v e / i n e f f . * )
depending on line
i n t e r f a c i n g e q u i p
ment

*) When the cover l id or l id contact is open, the lamp flashes in the cal l
but ton [cT] in the manual contro ls for swi tching-or iented funct ions. The
bu i l t - i n l i ne i n te r fac ing equ ipmen t can be so c i r cu i ted tha t ne i the r
the local nor the line mode can be enabled. If a call comes in, the
t e l e p r i n t e r s i g n a l s " n o t r e a d y " .

9
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7.8 Power supply SV
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7.8.1 GENERAL

The power supply (Figure 33) generates the necessary operating voltages
for the telepr inter from the ac power vol tage of 187 V.. .264 V, or
93.5 V...140 V, 40 Hz...70 Hz. These voltages are as follows:

+5 V fo r the in tegra ted modu les ,
+12 V for the lamps in the buttons,
-12V for the MOS modules,
+40 V for the electromagnets and stepping motors.

Auxi l iary voltage UH derived from transformer T 1 is used for supplying
power to the l ine adapter LAT ( l ine interface equipment).

The power supply employs a blocking chopper converter, which supplies cur
rent dur ing the blocking phase of the transistor, and a storage transform
er w i th a i r gap . Th is conver te r i s pa r t i cu la r l y sma l l and l i gh t .

The use of the blocking chopper converter ensures a very high level of ef
ficiency and gives a wide voltage range at the input to the power supply.

All output voltages from the power supply are dc decoupled from the ac
mains source.

Regardless of whether the ac power voltage is 110 V ac or 220 V ac a me
dium- lag 2.5 A dev ice fuse is insta l led.

The power supply for 220 V ac power can be replaced by a 24 V dc power
supply having the same dimensions.

Pr inc ip le o f t he conver te r
(Figure 34)

The converter operates with a storage and isolating transformer T to
which a dc voltage is suppl ied at t imed intervals. The storage trans
former stores energy for as long as the transistor is conduct ing. Only
when the transistor is blocked does energy reach the output of the pow
er supp ly.

The stored energy is determined by the inductance and the charging cur
rent reached before the t rans is tor is b locked.

The output voltage is dependent on the load. When current is drawn off,
the stored energy and hence the output voltage too is decreased. The
power supply is therefore protected against over loading in the event of
a sho r t c i r cu i t a t t he ou tpu t .

+ *
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7.8.2 CONSTRUCTION
(Figure 35)

The power supply consists basically of:

Cover,
rectifier module SVG,
load module SVL,
additional power supply board load module SVL,
electrolytic capacitors C1, C2 and
fan.

Cover: The cover contains al l the modules and constituent parts of
the power supply. It prevents live parts being touched and
also serves as screening.

R e c t i fi e r
module SVG: The rectifier module contains

- the rectifier V1
- a feature permitting to switch from a bridge circuit (for

220 V operation) to a voltage doubler circuit (for 110 V
operation)- the relay K with the voltage-dependent preamplifier for by
passing the dropping resistor.

Load
module SVL: The load module is a functionally self-contained pc board.

It contains

- the storage and isolating transformer T1
- the preamplifier D1...D4 for the switching transistors V1/2
- the 5 V controller D5, D6 with the switching transistor V17

and the storage transformer T2
- the diodes V8...V16 for rectification and the electrolytic

capacitors C11...C20 and C22 for smoothing the output volt
ages

- the ac-dc converter WR/D7 for generation of the operating
voltage for the fan with temperature sensor i2- a choke, a resistor and the relay K1 for the copy lamps
LL (6 V) .

7.8.3 PRINCIPLE OF OPERATION

The ac power voltage applied to the power supply is rectified on the rec
tifier module SVG. Electrolytic capacitors C1, C2 smooth the rectified
power voltage and store energy. This energy also ensures trouble free
operation of the teleprinter in the event of interruptions in the ac power
lasting up to 10 ms. A clamping strap on the rectifier module enables
switching from rectification by means of a bridge circuit (220 V oper
ation) to rectification by means of a voltage doubler circuit (110 V oper
ation) . A dropping resistor limits the rush-in current; shortly after ap
plication of the power voltage, relay K bypasses the dropping resistor and
the power supply is ready to operate.
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The rec t ified power vo l tage is supp l ied a t t imed in terva ls to the s torage
and isolat ing transformer T1. This resul ts in a f requency of 30 kHz being
genera ted by the osc i l la t ing c i rcu i t tha t cons is ts o f the capac i to r C7 and
the winding L of transformer T1. Voltages of 12 V and 40 V are tapped from
the secondary windings of the transformer, they are rect ified and smoothed
and then applied at the output of the power supply as +12 V, -12 V and
+40 V.

The +5 V voltage is generated from the +40 V via storage transformer T2
and switching transistor V17 and is regulated by means of control ler D5.

The 5 V ac voltage is also rectified and smoothed, and then applied at the
output of the power supply.

In order to keep the +12 V, -12V and +40 V output voltages in the re
quired tolerance range when the power supply is subject to di fferent loads
(s tandby and opera t ing s ta tes o f the te lepr in ter ) , the energy supp l ied to
the t ransformer T1 v ia swi tching t ransistors V1/2 is contro l led by means
of the preamplifier D1.. .D4. The transformer T1 includes a measuring wind
ing M which forms an image of the output voltages and serves as reference
for the comparator c i rcui t in the preampl ifier D1. . .D4. When the power
supp ly i s under heav ie r load , th is p reampl i fie r ho lds the sw i tch ing t ran
sistor V1/2 conduct ing longer. In consequence, the storage t ransformer
stores more energy.

The copy lamps LL in the cover are powered by a 6 V ac voltage which is
derived from the 12 V ac voltage via a choke and a resistor.

The dc-ac converter WR/D7 contained in the load module SVL converts the
40 V dc into ac vol tage under f requency control of the basic electronics.
This ac voltage is used to power the fan when the teleprinter is operat
ing. I t is swi tched on wi th every operat ing mode of the te lepr in ter. Dur
ing the standby state of the te lepr inter, a temperature sensor swi tches on
the fan when the temperature in the power supply reaches 60 °C +5 °C.

When the temperature in the power supply mounts to 75 °C +5 °C (e.g.
when the fan is defect ive), the power supply is switched off under the
control of a temperature sensor. A subsequent drop in temperature causes
the power supply to be switched on again.

If the power voltage reaches values outside the acceptable range, the pre
ampl ifier swi tches o ff the power supp ly, swi tch ing i t on aga in automat i
ca l l y once the ou t -o f - t o le rance cond i t i on i s ove r.

A vo l tage ar res ter is incorpora ted as a pro tec t ion aga ins t the h igh vo l t
age peaks which may sometimes occur in power supply networks, during thun
derstorms for example.

I f one of the output vol tages i3 shorted, the power supply is switched
off . Subsequent ly, i t swi tches on automat ical ly about every 4 seconds to
c h e c k w h e t h e r t h e s h o r t c i r c u i t i s s t i l l p r e s e n t . I f t h e s h o r t c i r c u i t
3 t i l l ex is ts , the power supp ly immedia te ly sw i tches o f f aga in .
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7.8.4 EFFECTS OF THE OPERATING MODES ON THE POWER SUPPLY SV

Func t iona l s ta te
o f t h e

Te l e p r i n t e r
Standby

Operat ing
w i thou t /w i th a t tachment

devices

ac power voltage
app l i ed

Local or line working ON

Effec ts on: POWEE SUPPLY

Power draw of the
power supply

40 W 90/120 W

Copy lamps in the
cover of the
t e l e p r i n t e r

o f f on
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7.9 LOUDSPEAKER LR

(Figure 36)

#
56

The purpose of the loudspeaker is to provide an audible s ignal izat ion of
end o f l i ne , "be l l " , and an incoming ca l l .

End o f l ine : Dur ing typ ing opera t ions on the keyboard , a warn ing s igna l
sounds after the 59th character has been keyed in, producing
a column feed.

B e l l : T h e s a m e s i g n a l s o u n d s w h e n a n a g r e e d c o d e c o m b i n a t i o n i s
recognized, e.g. combination No. 10 as per CCITT Code
No. 2.

Incoming ca l l : I f the te lepr in te r i s ca l led , the loudspeaker sounds a t a
d i f f e r e n t p i t c h .

The module consists of:

a loudspeaker (50 ohms, 0.1 W),
a connecting lead with plug.

The loudspeaker is fixed by a wi re c l ip to the base t ray of the te lepr in t
er and is connected to the basic e lectronics board v ia the two-wire, p lug-
ended connecting lead.
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7.10 Tape punch LO



?r? 38

39

Zust: 3 7.10-1 A22713-A1000-X1-*-7618



7.10.1 GENERAL

The punch pins of the punch block and the feed sprocket wheel are driven
by rotary armature magnets v ia four- jo in t l inkages.

Rotary armature magnets were chosen because they produce the least noise
and because the matching of the character ist ic curve is possible.

The tape is fed forward by the pins of a sprocket wheel, which is also
driven by a rotary armature magnet and which ensures highly accurate code
hole spacing. The requirements according to ISO Recommendation 1154 are
s a t i s fi e d .

The tape punch is equipped with an ON-OFF button, a tape feed button and
a tape backspacing button which operates mechanically.

The inserted tape is advanced automatical ly after the tape gate is closed.
This produces a tape leader punched with code combination 29 (letters
s h i f t ) .

The tape punch switches off automatical ly when it recognizes the end-of-
tape cond i t i on .

7.10.2 CONSTRUCTION
(Figure 40)

The tape punch consists basical ly of:

Punch assembly 9,
punch electronics 4,
ca r r i e r p l a te 29 ,
cover 33 and lid 17,
tape unwinder 2 and tape guide 8,
chad waste box 20.

Punch assembly: Punch assembly 9 is composed of mounting frame 10 to
gether with rotary armature magnets 11, tape feed unit
25 and punch unit 14.
Mounting frame 10 accommodates rotary armature mag
nets 11, which are linked with punch pins 36 of punch
b lock 13 (F ig . 40) v ia the four - jo in t l inkage 35
(Fig. 41). Tape feed unit 25 and punch unit 14 are
mounted on mounting frame 10. Tape guide 8 is posi
tioned on mounting frame 10 and locked in place.
Tape feed unit 25 contains support bracket 16, which
bears a rotary armature magnet 18 with a four-joint
linkage 15, as well as tape channel 23 and tape feed
faci l i ty 18, which is mounted on an axle.
Punch unit 14 is composed of punch lever 12, punch
block 13, chad chute 28 and chad shaft 27-
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Punch
e l e c t r o n i c s : Punch electronics 4 consists of 2 pc boards incorporat

ing the sw i t ch ing amp l i fie rs fo r the ro ta ry a rmatu re
magnets and the connectors for cables 5, 6 and 35. Ca
ble 5 leads to the punch assembly, cable 6 to the basic
electronics and cable 40 to the punch buttons 31, 32
and the microswitches for end of tape and automatic
tape feed.

C a r r i e r p l a t e :

Cover and lid:

Tape unwinder
and tape guide:

Chad waste box:

Punch assembly 9 is mounted on carrier plate 29. Punch
electronics 4 and buttons 30, 31 and 32 are also
la tched in p lace in ca r r i e r p la te 29 .

Cover 33 with tape unwinder 2 is placed on carrier
plate 29 and locked in posi t ion. The cover l id 17 is
fastened to cover 33.

The tape unwinder has a pivoted
which guides the rol l of paper
ro ta tary core 3-
The tape is fed through the gap
and deflector 7 into tape guide
punch block 13. With tape gate
the tape punch through punch bl
wheel 26 and via the tape exit
Tear -o f f r i dge 22 o f tape ex i t
has a sharp edge, so that when
tugging upwards the end has a V
the beginning a V-shaped point,
rec t i on o f t he tape flow.

unwinding guide 1,
t ape l a te ra l l y on the

between hinged cover 34
8, which leads in to

24 open, the tape leaves
ock 13, over sprocket
21.
21 is arrow-shaped and
the tape is to rn o f f by
-shaped indentat ion and

Th i s i nd i ca tes t he d i -

Chad waste box 20 is fixed in position under cover 33.
I t has the capaci ty to contain the cut t ings f rom a
whole roll of tape, even assuming only the code combi
nation 29 (5 code holes) were to be punched throughout.
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7.10.3 PRINCIPLE OF OPERATION

The information supplied by the basic electronics takes the form of TTL
signals and controls the rotary armature magnets via the punch electronics
( F i g . 4 2 ) .
When a rotary armature magnet 11 (Fig. 41) is energized, armature 37 ro
t a t e s a w a y f r o m i t s p r e s e t i n i t i a l p o s i t i o n u n t i l i t i s m a g n e t i c a l l y
latched. The respect ive four- jo int l inkage 35 or 15 t ransfers the arma
ture torque wi th a re lat ively large stroke to punch pins 36, or to feed
pawl 38 in the case of tape feed unit 25-

Punch pins 36 pierce the tape in a time-staggered sequence. When rotary
armature magnets 11 are deenergized, springs 39 pull back armatures 37 to
the i r home pos i t ion. The e lbow leverage effect o f the four- jo in t l inkage
causes punch pins 36 to be drawn out of the tape with a considerable
reserve of force. Sprocket wheel 26 then advances the tape by one charac
ter p i tch and feed pawl 38 resumes i ts in i t ia l pos i t ion.

7.10.3.1 AUTOMATIC TAPE FEED-IN

When the tape is inserted properly and the tape gate closed, the tape
feeds in automat ical ly. The basic e lectronics energizes the rotary arma
ture magnets via the punch electronics repeatedly unt i l there is a tape
leader the length of 32 character pitches punched with the "Letters" code
combinat ion 29 ( i .e . 5 ho les) .

At the end of the automatic tape feed-in the 0N-0FF button becomes oper
a t i v e .

7.10.3.2 CONTROL BUTTONS

The tape punch is switched on or off by pressing the 0N-0FF button. If the-
punch is swi tched on, the lamp in the but ton [o^ is l i t .

While the tape feed button [7] is held depressed, the tape is fed forward
and punched with code combination 29 (5 holes).

Each time the tape backspacing button [T] is pressed, the tape is moved
backwards mechanically by one character pitch. Backspacing should be lim
ited to ten character pi tches to avoid pinching the edges of the holes
when overpunching the tape.

Schemat ic c i rcui t d iagram (Fig. 42)

0 P u n c h e l e c t r o n i c s S 1 O N - O F F b u t t o n

1 . . . 7 S w i t c h i n g a m p l i fi e r s S 2 T a p e f e e d b u t t o n

8 . . . 1 4 R o t a r y a r m a t u r e m a g n e t s S 3 E n d - o f - t a p e s w i t c h

H 1 L a m p i n O N - O F F b u t t o n S 4 T a p e g a t e s w i t c h

Z u s t : 3 7 . 1 0 - 6 A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 1 8



7.10.3.3 END OF TAPE

A spr ing- loaded str ip which projects into the tape guide actuates the end-
of-tape contact. The contact opens when the tape runs out and the tape
p u n c h s w i t c h e s i t s e l f o f f .

7.10.4 EFFECTS OF THE OPERATING MODES ON THE TAPE PUNCH LO

Func t i ona l s t a te
of the

Te l e p r i n t e r

Standby Opera t ing cond i t ion

AC power volt
age applied

Local or on- l ine working enabled
" D a t a c a r r i e r " D a t a c a r r i e r
ON" but ton not ON" but ton de-
d e p r e s s e d p r e s s e d
I d l e P r i n t i n g I d l e

No input
or output
module
in ope r.

At least one
inpu t o r ou t
put module in
o p e r a t i o n

No input
or output
module in
o p e r a t i o n

E f f e c t o n : T A P E P U N C HCondi t ion: Paper tape inserted, tape gate c losed

ON-OFF button [eft i n e f f e c t i v e e f f e c t : . v e i n e f f ec t i v e

Tape feed button [T] e f f e c t i v e e f f e c t i v e e f f e c t i v e e f f e c t i v e

Tape backspacing
b u t t o n [ y i e f f e c t i v e e f f e c t i v e e f f e c t i v e e f f e c t i v e

Tape gate switch e f f e c t i v e e f f e c t i v e e f f e c t i v e e f f e c t i v e

End-o f - tape
s w i t c h e f f e c t i v e * * ) e f f e c t i v e e f f e c t i v e e f f e c t i v e

The rotary armature magnets are only energized during the communication
phase in response to the control s ignals f rom the punch electronics.

The lamp in the ON-OFF button stays lit for as long as the tape punch is
switched on.

** ) e ffect ive only i f but ton "Data medium ON" [c to] is depressed.
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7.11 Tape reader LE
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45

44
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7.11.1 GENERAL

The informat ion on the punched tape is read photoelectr ical ly whi lst the
tape is stationary by means of LEDs and phototransistors. A sprocket wheel
driven by a stepping motor then feeds the tape forward one character
p i t c h .

The ON-OFF button is used for switching the tape reader on and off. When
the reader is switched on, the tape can be fed forward either one charac
ter a t a t ime or cont inuous ly.

A taut tape switch 2 (Fig. 45) which interrupts the tape feed i f the tape
becomes too taut, prevents damage to the tape.

Figure 43 - Tape reader

1 ON-OFF button

3 Ind ica tor lamp fo r ON-cond i t ion

Figure 44

14 Feed ho le scann ing fac i l i t y

Z u s t : 3 7 . 1 1 - 2 A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 1 8



7.11.2 CONSTRUCTION
(Figure 45)

The tape reader is composed basically of:

D r i v e u n i t ,
scanning device and
r e a d e r e l e c t r o n i c s .

D r i v e u n i t :

Scanning device:

Reader elec
tronics :

The drive unit contains a stepping motor 7, an interme
diate gear 8 and a sprocket wheel 9 and is accommodated
in the frame 11.

The scanning device is mounted on the frame 11 and
locked in pos i t ion . I t con ta ins the d iode un i t and
t rans is to r un i t , t he p las t i c base 6 w i th the tape
guide 5 and the hinged tape gate 4, which covers the
tape guide channel.

The diode unit containing the LEDs and balancing re
sistors is accommodated in the tape gate 4.

The t r ans i s to r un i t con ta i n i ng t he pho to t rans i s to r s i s
ins ta l l ed i n the p las t i c base 6 .

The reader electronics 3 is a pc board with the ampli
fie rs f o r t he pho toe lec t r i c cu r ren t s and t he d r i ves f o r
the stepping motor.

7.11.3 PRINCIPLE OF OPERATION
(Figure 46)

When the tape reader is ON the LEDs 12 emit infrared light. With tape
gate 4 closed and holes punched in the tape 16 - or when no tape is
l oaded i n t he reade r - t h i s i n f ra red l i gh t s t r i kes d i rec t l y on the op
pos i t e pho to t rans i s to r 17 . Amp l i fie rs connec ted nex t i n t he c i r cu i t
ampl i fy the photoe lec t r ic cur rents and forward the in format ion to the
i n t e r f a c e t o t h e b a s i c e l e c t r o n i c s .

The l ight channels 13 in front of the phototransistors 17 and the LEDs 12
p r o d u c e a l a r g e l i g h t - t o - d a r k r a t i o .

The l ight channels are covered with glass plates 15 to protect them from
d i r t .

Schemat ic c i rcui t d iagram of the tape reader (Fig. 47)

( A ) R e a d e r e l e c t r o n i c s 1 . . . 6 R e d a m p l i fi e r

Tr a n s i s t o r u n i t®

( 5 ) D i o d e u n i t

8 . . . 11 A m p l i fi e r f o r c o n
t r o l l i n g t h e s t e p
ping motor

1 2 . . . 1 7 P h o t o t r a n s i s t o r s

Green in
d i c a t o r f o r
ON condition

M Stepping
motor

18 . . .23 LEDs and ba lanc
i n g r e s i s t o r s

0 V (40) 0 V lead for 40 V

51 ON-OFF switch
52 Taut tape

swi tch

Zust: 3 7 .11 -3 A22713-A1000-X1-*-76l8
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7.11.3.1 FEEDING THE PUNCHED TAPE FORWARD

It takes four steps of the motor for the sprocket wheel to advance the
tape by one character pi tch. The selected transmission rat io between step
ping motor and sprocket wheel gives the tape an exact rest posit ion in re
la t ion to the read ing po in t and prov ides a h igh t rac t ive fo rce fo r the
tape.

7.11.3.2 SINGLE CHARACTER FEED - CONTINUOUS FEED

Single character feed is t r ipped by pressing the ON-OFF button br iefly
(< 250 ms). Pressing the button longer (> 250 ms) produces continuous feed.

A t iming s tage in the bas ic e lec t ron ics o f the te lepr in ter dec ides whether
single or cont inuous feed is switched on.

Immediately after the ON-OFF button is pressed a character is transferred
into the basic e lect ronics. Here the read character is s tored and then
processed fu r ther. The t rans fer o f the charac ter ac t iva tes the s tepp ing
motor and the tape is fed forward by another character. A single character
feed is thus completed.

In cont inuous feed, the process of reading cont inues unt i l the end-of- tape
condi t ion is recognized or a d is tant subscr iber breaks in on the t rans
mission, or unt i l the reader is switched off by pressing the ON-OFF button
once more.

7.11.3.3 END-OF-TAPE CONDITION

The end-of- tape condi t ion is recognized v ia the feed hole scanning fac i l
i t y 14 (F ig . 44) . The feed ho le scann ing fac i l i t y i s loca ted e igh t char
ac te r p i t ches i n f r on t o f t he i n fo rma t i on scann ing f ac i l i t y i n t he t ape -
f e e d d i r e c t i o n .

I f the reader is se t fo r cont inuous feed the end-o f - tape cond i t ion is on ly
recogn ized i f no feed ho le is sensed a f ter n ine success ive l igh t - to -dark
changes have occurred. This ensures that the very last character on a tape
is also read. When the end-of- tape condit ion is recognized the reader
s w i t c h e s i t s e l f o f f .

The tape contact 10 (Fig. 45) indicates e.g. to a supervisory device
whether or not a paper tape has been loaded. This indication is made via a
po ten t ia l - f ree con tac t i n the re lay modu le .

Z u s t : 3 7 . 1 1 - 5 A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 1 8



7.11.3-4 READER INDICATOR 18
(Figure 45)

When reading single characters and when the tape is stationary, the next
character to be read is indicated by means of LEDs. A l ighted diode indi
cates a hole punched in the tape.

With the reader in cont inuous feed, no characters are indicated.

7.11.3-5 CHARACTER RELEASE MODE

See sect ions 7.2.3.3.2 and 7.2.3.3.3 of the basic e lect ron ics.

9

Z u s t : 3 7 . 1 1 - 6 A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 1 8



7.11.4 EFFECTS OF THE OPERATING MODES ON THE TAPE READER LE

Func t i ona l
s ta tes o f the
Te l e p r i n t e r

Standby Opera t ing cond i t ion

AC power voltage
app l i ed Local or on- l ine working enabled

I d l e P r i n t i n g

No input or
o u t p u t u n i t
i n ope ra t i on

At least one input or
ou tpu t un i t i n ope r
a t i o n

E f f e c t o n : T A P E R E A D E R
Continuous
feed
(>250 ms)

S ing le
feed
(<250 ms)

Stepping
motor

no current c u r r e n t c u r r e n t c u r r e n t

assumes home
p o s i t i o n

in home
p o s i t i o n

in home
p o s i t i o n

Sprocket
wheel

movable in both
d i r e c t i o n s
against minor
res is tance

can move
clockwise or
a n t i - c l o c k
wise by a max.
o f 1 /2 char,
p i t ch t o t he
home posit ion
(a pin of the
wheel is then
in a l ignment
with the mark
ings on the
tape guide)

tape i s
fed
forward
towards
o p e r a t o r

tape i s
f e d
forward
towards
o p e r a t o r

ON-OFF button - e f f e c t i v e e f f e c t i v e e f f e c t i v e

L i g h t - e m i t t i n g
diodes no current no current c u r r e n t c u r r e n t

Taut tape
swi tch

e f f e c t i v e e f f e c t i v e

when tape pull ex
ceeds 1 N tape feed
i s i n t e r r u p t e d
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Once the disconnect button lo j in the manual controls module for switch
ing funct ions has been pressed, the te lepr in ter is in the res t cond i t ion
and the tape reader is switched off .

Breaking in by the d is tant subscr iber s tops the tape reader. I t is then in
t h e i d l e c o n d i t i o n .

Whi le the transmit ter blocking [HO in the manual device controls module
is held depressed dur ing local work ing, no in format ion is t ransmi t ted,
printed or punched. The tape reader, however, continues reading.

Z u s t : 3 7 . 1 1 - 8 A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 l 8



7.12 Answerback module KG
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7.12.1 GENERAL

The answerback module (Fig. 48) operates electronically and consists of a
diode matrix which al lows any desired combination of the 20-character
answerback sequence to be programmed. It is also possible to employ a re
duced number of characters in the sequence. The order in which the char
acters should be sent is laid down in CCITT Recommendation S6:

1s t charac ter

2nd character

Let te rs or F igures sh i f t A . o r [ iT ]

Carr iage return [< ]

3 r d c h a r a c t e r L i n e f e e d ( = = ]

4 th t o 19 th cha rac te r Subsc r i be r ' s answe rback code

20th character L e t t e r s s h i f t A

The answerback sequence can be programmed even at the subscriber s station
wi thout specia l a ids. In order to generate a current pulse wi th in a te le
pr inter s ignal, a diode just has to be cut out f rom the diode matr ix.

If an answerback module with miniature switches (Fig. 50) is used, only
the miniature switches have to be set for programming; no diodes must be
cut out from the diode matr ix.

7.12.2 CONSTRUCTION

The answerback module consists of a pluggable pc board containing up to
100 diodes which are sampled by the answerback control.

Diode matrix: The diode matrix comprises 20 columns and 5 rows
(Fig. 52) corresponding to the 20 characters that can
be programmed. Each character of the answerback code
is assigned 5 diodes (Fig. 49). The bit sequence 1...5
of each character is always counted from lef t to r ight.
The sequence of the characters 1...20 starts in the
top le f t -hand corner w i th the fi rs t charac ter and
winds continuously along the rows down to the 20th
character in the bot tom r ight-hand corner.

Bit and character sequences can be seen from the let
tered components side of the pc board.

Programming the answerback module with miniature
switches (Figures 50, 51).

Five miniature switches each are accommodated in one
housing, i t is c losed by a cover bear ing the figures
1 to 5.

Zust: 3 7.12-2 A22713-A1000-X1-*-76l8



When the cover has been opened, a slide can be pushed
in the d i rect ion of the impressed figure to open the
associated contact . This corresponds to "d iode not in
ser ted" . By push ing the s l ide in the o ther d i rec t ion ,
the contact is c losed, which corresponds to "diode in
serted" .

Answerback control: The diode matrix is sampled by the answerback control
via a decoder. The answerback control is contained in
the M0S-2, the send control, and forms part of the
b a s i c e l e c t r o n i c s .

Since the answerback module is physically separate from the answerback
contro l , a p lug- in superv is ion feature ensures that the matr ix can only be
sampled if the answerback module is plugged in.

7.12.3 PRINCIPLE OF OPERATION

7.12.3-1 CHARACTER GENERATION (CIRCUIT SCHEMATIC)
(Figures 52, 53)

The columns of the diode matrix are sampled one after another in turn by
the answerback control via a decoder. At the same time, one column at a
time is applied to 0 V. The rows which are connected with this column by a
diode also carry a potential of about 0 V. The remaining rows continue to
ca r r y +5 V. Th i s g i ves r i se t o t he d i f f e ren t l eve l s o f a t e l ep r i n te r s i g
nal which is present at the output of the answerback module.

7.12.3.2 OPERATION OF THE ANSWERBACK MODULE

The home answerback is tripped by pressing the Here-is key, that of the
d is tant s ta t ion by recept ion o f the Who-are-you s igna l .

The answerback control includes a cycle counter which starts counting from
0 to 19 when the answerback module is t r ipped. In the in i t ia l pos i t ion i t
is at 0, which corresponds to the first character of the answerback code.

The firs t coded character in the d iode matr ix is ca l led and t ransmi t ted in
response to a start pulse generated by the answerback control. The trans
mi t ter module there-upon s ignals "character t ransmi t ted" and the cyc le
counter advances one column. Upon arrival of a new start pulse the next
cha rac te r i s t r ansm i t t ed .

This cycle is repeated unti l the end of the answerback code is reached.

The answerback code end is s ignal led after the 20th character. I t is also
poss ib le to reduce the character sequence by inser t ing a wi re s t rap. I f i t
is wished to program an answerback code of, say, 12 characters, a wire
strap is soldered from point 12 to point KGE (Figs. 49, 51). No wire strap
is required when programming an answerback sequence comprising twenty
cha rac te r s .

Z u 3 t : 3 7 . 1 2 - 3 A 2 2 7 1 3 - A 1 0 0 0 - X 1 ~ * - 7 6 1 8
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Answerback module with miniature switches
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After the answerback module has completed its cycle the answerback control
is reset, i.e. the cycle counter is restored to 0.

A new answerback sequence cannot be transmitted until after an answerback
transmission in progress has been completed.

The answerback start is suppressed if

- the subscriber's station is called,

- the tape reader is in operation,

- the keyboard buffer is not empty,

- switch S8 of the manual device controls (inhibit tripping of
answerback unit by distant station) is pressed.

Tripping delay from the beginning of the start pulse of character (figs.
side no. 4) until the beginning of the start pulse of the first answerback
code character:

Telegraph speed Tripping delay as per& * * C C I T T R e c o m m e n d a t i o n
No. S6

Actual tripping delay

50 bauds
75 bauds

100 bauds

150...600 ms
100...600 ms
75...600 ms

245 ms
163 ms
122.5 ms
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7.12.4 EFFECTS OF OPERATING MODES ON ANSWERBACK MODULE KG

Funct iona l
s ta te o f the
Te l e p r i n t e r

Standby Operat ing c o n d i t i o n

AC power
v o l t a g e
app l i ed

Local
mode
ON

Line working ON

I d l e P r i n t i n g
No input or
output mod
u le in oper
a t i o n

At least one input
or output module in
o p e r a t i o n

D i a l Here - i s Who-are
you

Effec t on : ANSWERBACK MODULE

Home
p o s i t i o n

Home
p o s i t i o n

Home
p o s i t i o n

Home
pos.

i n
oper.

i n
oper.

Tape reader
i n ope ra t i on

Home
p o s i t i o n

Home
p o s i t i o n

Home
p o s i t i o n

Home
pos.

Home
pos.

Home
pos .

Keyboard
b u f f e r fi l l e d

Home
p o s i t i o n

Home
p o s i t i o n

Home
p o s i t i o n

Home
pos .

Home
pos.

Home
pos.
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8 Operating principle of the line interfacing equipment



GE

BET

S3

52 S11 I1 STT + LAT11 I

FSE/APE

AEL I n t e r f a c e e l e c t r o n i c s

ASL Subscr ibe r l i ne

APE Match ing un i t SO, SO'

BET Manual controls module S1, S1 ' , SI "
I n t e r f a c e s

FSE S i g n a l l i n g u n i t S2

FZD Spec ia l s igna l socket S3

GE Bas ic e lec t ron i cs

LAT

RET

Line adapter

Relay module

SST P r o t e c t o r

STT Control module
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SST
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8.1 GENERAL

The modules of the l ine in ter fac ing equipment (F ig. 55) ex is t in severa l
configura t ions wh ich fo rm d i f fe ren t match ing un i ts .

The match ing un i ts a re requ i red fo r connec t ing te lepr in te rs to po in t - to -
po in t c i r cu i t s o r ex te rna l t ransmiss ion equ ipment .

The modules of the l ine inter facing system are incorporated in the te le
pr in te r. L ike the o ther modu les o f the te lepr in te r, they a re p rov ided w i th
a spec ia l p ro tec t ion aga ins t env i ronmenta l influences .

The configurat ion of the l ine in ter fac ing equipment must genera l ly be
agreed wi th the customer. For th is reason i t is not possib le to g ive
a descr ip ton o f the l i ne in te r fac ing equ ipment wh ich i s un iversa l l y
va l id . Nonethe less some essent ia l fea tures o f the l ine in te r fac ing equ ip
ment of the teleprinter are the same in al l cases. These are described
i n t h e f o l l o w i n g .

8.2 CONSTRUCTION
(Figure 54)

8.2.1 MODULES AND ACCESSORY EQUIPMENT

Al l configura t ions o f the match ing un i t s norma l l y cons is t o f the fo l low ing
modules (Fig. 54):

Manual controls module BET,

control module STT,

l ine adapter LAT or in ter face e lect ron ics AEL
(STT and LAT combined on one pc board) and

protector SST. ■
The relay module RET and the special signal socket FZD are available as
accessory equipment.

The control module and the manual controls are used for operating func
tions .

The l ine adapter and the protector per form the t ransmiss ion-or iented
tasks .

The relay module enables float ing signal contacts to be brought out v ia
the special signal socket FZD.

All the modules and accessories mentioned are interconnected by means of
plugs and cables.

Z u s t : 3 8 - 3 A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 l 8



The necessary operat ing vol tages for the modules of the l ine interfacing
system are supplied via interface S2. These are:

Operating voltage approx." " a p p r o x .
i i i i

+12 V
-12 V

+5 V
0 V

voltage tolerance approx. +5 %" " a p p r o x . + 5 %
" " a p p r o x . + 5 %

reference potent ia l for +12 V,
-12 V and +5 V.

8.2.2 INTERFACES
(Figure 54)

SO and SO' In ter face SO is the in ter face between the te lepr in ter and
the subscr iber l i ne . In te r face SO' in te rconnec ts the l i ne
adapter and the protector. The level at these in ter faces
is specified in compliance with the customer s requirements
or by exist ing t ransmission equipment.

S1

S1'

S1"

Interface S1 connects the control module with the l ine
adapter. The s ignals at in ter face S1 are t ransferred at
electrical values conforming to CCITT Recommendation V.28.
The operating voltages of +12 V, -12 V and 0 V are supplied
to the l ine adapter.

In te r face S1 ' i s used fo r connect ing ex terna l s igna l l ing
equipment which is control led by relays in the relay module.

Interface S1" connects the control module with the relay
module . On the spec ia l - funct ion l ines o f in ter face S1" , s ig
nals are t ransmit ted at TTL level .

S2 Inter face S2 is the t ransfer in ter face between the basic
electronics and the modules of the l ine inter fac ing equip
ment . The electr ical values of the signals transmitted on
the data, cont ro l , and s tatus s ignal l ing l ines and on the
t iming l ine conform to the TTL level . The operat ing vol t
ages of +12 V, -12 V, +5 V and 0 V are also supplied via in
ter face S2.

S3 Interface S3 is used for connecting the buttons and lamps of
the manual controls group to the control module.
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8.2.3 CONFIGURATION OF THE LINE INTERFACING EQUIPMENT

Bes ides permi t t ing the connect ion o f the s igna l l ing c i rcu i t and the char
a c t e r c a l l c i r c u i t , t h e l i n e i n t e r f a c i n g s y s t e m o f t h e t e l e p r i n t e r a l s o
enab les a float ing s igna l contac t fo r ex terna l cont ro l purposes to be
brought out via the relay module.

The transmitted data, received data and cal l signals are passed over the
subscr iber l ine AS the float ing contacts v ia spec ia l s igna l socket FZD.

The equipment comes in the fol lowing configurat ions:

8.2.3.1 LINE INTERFACING SYSTEM MINUS ACCESSORIES
(Figure 56)

AEL
56

When the demands on the logic and the transmission equipment are light,
the circuitry of pc boards STT (control module) and LAT ( l ine adapter) can
be combined on one module AEL (interface electronics). The V.28 interface
S1 is then omit ted.

The combined module AEL is installed in place of the SST.

The mount ing locat ion for the LAT is lef t vacant .
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8.2.3.2 BRINGING OUT THE FLOATING SIGNAL CONTACTS VIA THE SPECIAL SIGNAL
SOCKET (Figure 57)

57

I n t e r f a c e S 1 ' :

This serves for br inging out up to four float ing make contacts v ia the
special signal socket FZD. Permissible load on the contacts: 60 V/100 mA.

In character recognition contact make times may be 135, 90 or 67-5 ms
matching telegraph speeds of 50, 75 and 100 bauds respectively.

The re lay module comprises four re lays wi th float ing s ignal contacts for
externa l cont ro l purposes. Among the te lepr in ter cr i ter ia se lected on the
special-function module and assigned to the relays of the relay module,
one cr i ter ion, e.g. the data-medium out contact, may be opt ional ly as
s igned to the subscr iber l ine .
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8.3 PRINCIPLE OF OPERATION OI THE MODULES

The func t iona l s ta tes o f the te lepr in te r and the bas ic p r inc ip le o f oper
at ion dur ing t ransmission and recept ion of te legraph characters are ex
p la ined in sect ions 4 and 5 o f th is descr ip t ion.

8.3.1 CONTROL MODULE BET
(Figures 54 and 55)

The manual controls group contains up to five i l luminated pushbuttons
which permit l ine and local working to be enabled and terminated. The
lamps in the bu t tons ind ica te the cur ren t func t iona l s ta te .

Depressing the manual control buttons causes signals to be passed via in
terface S3 to the control module. The lamps in the buttons are switched on
and off by means of signals from the control module.

The function and mode of operation of the buttons and lamps depend on the
contro l module configurat ion being used.
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The fo l lowing tab le expla ins the most f requent ly occurr ing funct ions of
the buttons and switches and the lamps they contain.

Mount ing posi t ions: 1 2 3 4 5

Mounting
p o s i t i o n Symbol

LH

m

m

UD

Dummy
b u t t o n

Designat ion

Ca l l bu t ton
w i t h t r o u b l e
ind ica tor lamp

Local but ton
w i t h l o c a l
lamp

Disconnect
bu t t on w i t h
r e a d y - t o -
p r in t lamp

But ton fo r
cont inuous
on-line mode
with lamp for
cont inuous
l ine work ing

Funct ion of the
b u t t o n / s w i t c h

Enables on-l ine
mode and trans
mits a 250 ms
s t a r t p o l a r i t y
pulse in standby
condi t ions and
in on-line mode

Enables local
mode

Disabl ing of on
line mode when
t h e l a t t e r i s s e t
to con t inuous ly
ON; deact ivat ion
of local mode.

A c t i v a t i o n o f
continuous on
line mode during
e x i s t i n g o n - l i n e
mode, i.e. no
automat ic termi
na t i on o f on - l i ne
mode after a pre
determined per i
od.

Funct ion of
the lamp

Lamp flashes i f
a mal funct ion is
caused by data
medium OUT con
di t ion or open
ing o f cove r l i d

Lamp is l i t dur
ing loca l work
ing

Lamp l ights in
on-l ine mode.
Lamp l ights in
local mode and
with incoming
call in the mode
with no forced
te rm ina t i on o f
loca l mode unt i l
local mode is
manual ly
sw i t ched o f f .

Lamp is l i t dur
ing cont inuous
on- l i ne work ing
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8.3.2 CONTROL MODULE STT
(Figure 58)

The cont ro l module per forms the operat iona l funct ions o f the l ine in ter -
ac ing sys tem. I t bas i ca l l y cons is t s on ly o f d ig i ta l e lec t ron ics . The con
t ro l module in terprets the s igna l l ing cr i ter ia coming f rom the manual con
t ro ls o r l i ne adapter fo r enab l ing l ine o r loca l mode. I t uses these c r i
ter ia to generate the necessary s ignals for the ensuing funct ional se
quences. These signals may be passed to the basic electronics, the l ine
adapter or the manual controls group, depending on the part icular control
funct ion to be executed.

The te lepr in ter is ac t iva ted by means o f the cr i te r ia " l ine mode" or
" loca l mode" , wh ich a re t rans fe r red to the bas ic e lec t ron ics v ia in te r face
S2. The bas ic e lect ron ics rep l ies af ter a predetermined t ime by return ing
a " ready" s igna l . Cance l la t i on o f these c r i te r ia , e .g . when the c lea r ing
signal is given or by a "data medium OUT" signal, causes the teleprinter
to be turned off again.

In hal f -duplex and local mode operat ion, the informat ion offered on the
" t ransmi t ted data" l ine ( in ter face S2) in the cont ro l modu le is passed v ia
the "moni to r ing loop" on to the " rece ived data" l ine .

The control module contains an electr ical t imeout switch which automat i
cal ly turns off the l ine mode af ter a predetermined t ime (e.g. 30 s) has
exp i red s ince t ransmiss ion or recept ion o f the las t te legraph charac ter.

The e lec t r ica l t imeout swi tch is cont ro l led by a pu lse edge detec t ion c i r
cui t . The switch-off t ime can be selected by means of wire straps.

Dur ing cont inuous on- l ine work ing, automat ic swi tchoff can be rendered in-
ffect ive by means of a button in the manual controls.

Tne var ious t iming s igna ls requ i red fo r the cont ro l p rocedure (e .g . t rans
miss ion o f a s ta r t -po la r i t y pu lse) and fo r t r igger ing the pu lse-edge con
t ro l l ed fl ip -flops a re gene ra ted v ia f r equency d i v i de r cha ins , t hus keep
ing the specified t imes exact ly wi th in c lose tolerances and unchanged over
the l i fe o f the pc board. As the f requency d iv ider cha in is cont ro l led by
an aux i l iary c lock pulse f rom the bas ic e lect ron ics, no adjustments are
necessary in the control module.

Match ing c i rcu i ts and leve l conver ters are prov ided for match ing to in
terface S1 .
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Structure of control module STT

S L M L

.. S3S2 II

1 STT
i L

SUV
ML

—<

1

EF

HT FT
'1

FL S1
SDm.

SAED
■

A3
r■

SFU '
"

S1"
58

A J C a l l p u l s e

ED Rece ived da ta

E F E l e c t r i c a l t i m e o u t s w i t c h

F L P u l s e e d g e d e t e c t i o n c i r c u i t

FT F requency d i v i de r cha in

H T A u x i l i a r y c l o c k p u l s e

M L S t a t u s l i n e

S A I n t e r f a c e a d a p t e r

S 1 . . . S 3 I n t e r f a c e s

S D T r a n s m i t t e d d a t a

Spec ia l func t ions

C o n t r o l l i n e

Control module

SFU

SL

STT

SUV Storage and logical
i n t e r c o n n e c t i o n
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Block diagram showing structure of the line adapter LAT and protector SST

1 LAT
!

SST 1
1

SA

1 1
i GT | SS
i i

GF FE iUSSW1
1 1

.1 1 1
1 GT lESI
i l

—1
1

1

1 1
1 GT |ES2
i I

1
SI so- so

59

ES1 Receive circuit in the signall ing
c i r c u i t

ES2 Receive circui t in the cal l c i rcui t

FE RF suppressor

G F N o i s e v o l t a g e fi l t e r

GT dc decoupler

LAT Line adapter

SO...S1 Interfaces

S A I n t e r f a c e a d a p t e r

S S S e n d c i r c u i t

S S T P r o t e c t o r

S W V o l t a g e c o n v e r t e r

U S F i n e p r o t e c t i o n
against surge volt
ages
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8.3.3 LINE ADAPTER LAT
(Figure 59)

The l ine adapter (F ig . 61) main ly consis ts o f analog e lect ron ics. I t con
ver ts the d i f ferent levels at in ter face SO and SO' to the machine- in ternal
vo l tage level . The l ine adapter is a lso where the l ine c i rcu i t is dc de
coupled from the machine-internal c ircui try. The dc decoupler (GT) pre
vents mutua l in te r fe rence be tween te lepr in te r and subscr iber l ine . I t i s
implemented by means of optocouplers.

The send circui t (SS) is an electronic equivalent of the send contact of
convent iona l te lepr in ters or the send re lay ( te legraph re lay) o f conven
t iona l e lec t r i ca l componen ts .

The rece ive c i r cu i t (ES1) i n the s igna l l i ng c i r cu i t s imu la tes e lec t ron
ica l ly the se lec tor magnet o f convent iona l te lepr in ters or the rece ive
re lay ( te leg raph re lay ) o f conven t iona l e lec t r i ca l assemb l ies .

The received signals usually show strong deformation of one kind or an
other and are often beset by heavy disturbances. With high-level neutral
cu r ren t t r ansm iss ion , t he rece i ve c i r cu i t (ES1 ) i n t he s i gna l l i ng c i r cu i t
interprets the incoming signals by means of a special scanning method with
addi t ional in tegrat ion effect . Noise of less than 2 ms on the subscr iber
line is suppressed. The optimum dynamic properties of the selector magnet
used in convent ional te lepr inters are real ized wi thout need for manual
adjustments.

The receive c i rcui t (ES2) in the cal l c i rcui t works on the same pr inc ip le
as t he r ece i ve c i r cu i t (ES1 ) i n t he s i gna l l i ng c i r cu i t .

The neut ra l cur rent var iants o f the l ine adapter incorporate an e lect ron ic
overcur rent p ro tec tor tha t in te r rup ts the send c i rcu i t when the l ine cur
rent exceeds about 100 mA.

After about 100 ms the send ci rcui t is c losed. I f overcurrent cont inues to
flow, the send circui t is once more interrupted, and so on.

Owing to the wide, adjustment-free receive margin and the accurate and
constant conversion of the signal elements, there is general ly no need for
a range finder and therefore none has been provided.

In l ine adapters for polar current operat ion (h igh level system), the send
c i rcu i t regu la tes the cur ren t in the send pa th au tomat ica l l y. A cur ren t
l im i te r i s i nc luded in the rece ive pa th .

The send c i rcu i t i n l i ne adap te rs fo r po la r cu r ren t low- leve l i n te r face
ensures a constant send voltage. Noise pulses are generally also sup
pressed in the rece ive path in the s igna l l ing c i rcu i t o f these l ine adapt
ers .

The noise vol tage fi l ter (GF) helps to ensure that the required noise
vol tage values are observed. The inductance of noise vol tage fi l ter
s imul taneous ly improves the t ransmiss ion character is t ics .
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The voltage converter (SW) generates ungrounded auxil iary voltages from
the power voltages of +12 V, -12 V and 0 V supplied via interface S2. In
the case of an internal power supply, the vol tage converter suppl ies un
grounded keying vol tages to the send c i rcui t .

The spec ificat ion o f the in ter face adapter (SA) wi th regard to leve l and
s igna l p rocedure i s such tha t the te lep r in te r can in te rwork w i th d i f fe r
ent fu l l -dup lex or ha l f -duplex t ransmiss ion systems just by changing the
l i n e a d a p t e r.

8.3-4 PROTECTOR SST
(Figure 59)

The protector SST comprises the RF suppressor (FE) and generally also a
fine pro tec t ion aga ins t surge vo l tages (US) .

The RF suppressor uses fi l ters to reduce the noise vo l tages at t r ibutable
t o t h e t e l e p r i n t e r t o p e r m i s s i b l e l e v e l s .

The fine protect ion against surge vol tages uses the same fil ters and also
g a s - fi l l e d o v e r v o l t a g e a r r e s t e r s t o l i m i t b r i e f s u r g e v o l t a g e s n o t e l i m i
nated by the normal coarse protect ion externa l to the te lepr in ter to per
m i s s i b l e l e v e l s .

8.3-5 RELAY MODULE RET

The relay module contains four relays with one make contact each (permis
sible load 60 V/100 mA).

The contacts of these re lays are brought out on a float ing basis , i .e . the
external devices connected up to the teleprinter are not powered by the
l a t t e r ' s p o w e r s u p p l y.

The relays are control led by means of TTL-level s ignals.

I f a s igna l i s sen t to an ex te rna l po in t v ia a re lay, i t s con tac t c loses
in dependence on the telegraph

- speed (50, 75 or 100 bauds)
for 135.90 or 67.5 ms f rom the middle of the fif th informat ion e le
ment of a received telegraph character.

- for the t ime the paper, magnetic tape or punched tape supervision
f e a t u r e i s o p e r a t i v e .

The contacts are brought out via a special signal socket FZD (see 8.2.3.2).
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8.4 EFFECTS OF THE OPERATING MODES ON THE MANUAL CONTROLS GROUP BET
IN THE MATCHING UNITS
(Based on a frequently used line interfacing system)

Func t i ona l
s t a t e o f
the Tele

Standby Operating c o n d i t i o n

ac mains volt
age applied

data medium
i n s e r t e d

Line working Local working

I d l e P r i n t i n g I d l e P r i n t i n g

no input a t l e a s t no input a t l e a s t
p r i n t e r or output one input or output one input

c o v e r l i d nodule in or output module in or output
c losed operat ion module in

o p e r a t i o n
o p e r a t i o n module in

o p e r a t i o n

Effec ts on: MANUAL CONTROLS GROUP BET

Ca l l bu t
t o n [ o ] e f f e c t i v e i n e f f e c t . i n e f f e c t . e f f e c t i v e e f f e c t i v e

Cal l lamp does not does not does not does not does not
l i g h t l i g h t l i g h t l i g h t l i g h t

Local but
t o n \ T \ e f f e c t i v e i n e f f e c t . i n e f f e c t . i n e f f . * ) i n e f f . * )

Local lamp does not ioes not does not l i g h t s l i g h t s
l i g h t l i g h t l i g h t

Disconnect
button [O7] i n e f f e c t i v e e f f e c t . e f f e c t . e f f e c t . e f f e c t .

Ready-to- does not l i g h t s l i g h t s does not does not
pr in t lamp l i g h t l i g h t l i g h t

But ton does not
1

e f f e c t i v e e f f ec t i v e
f o r f o l l i g h t
cont inuous
o n - l i n e
mode

Lamp does not b u t l i g h t s , o n l y does not
l i g h t when actuated l i g ht

*) Further actuation of the local button [T] (after the local mode has been
enabled) has no bearing on local working.
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Troub le cond i t i on :
When the cover l id is open or in the event of a data medium out' condi
t ion (no pr inter paper or paper or magnet ic tape inserted), the lamp in
the ca l l but ton [5 ] flashes. Depending upon the l ine in ter fac ing equipment
ins ta l led , ne i the r loca l no r l i ne work ing can be s ta r ted . On a r r i va l o f a
ca l l , t he t e l ep r i n t e r r e t u rns a 250 ms s ta r t po l a r i t y pu l se ( b reak - i n ) .

Note:
The te lepr inter can also be used for operat ion in switched networks. This,
however, i s on l y poss ib le i f t he l i ne i n te r fac ing equ ipmen t ( s i gna l l i ng
un i t FSE) t ha t i s su i t ed t o t he ex i s t i ng ne two rk c r i t e r i a i s spec i fied .
Any questions in this respect may be addressed to the parent company for
c l a r i fi c a t i o n .
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1 G E N E R A L

This pub l ica t ion uses i l lus t ra t ions and tex t to demonst ra te s tep-by-
s tep to the serv ice technic ian the act ions necessary for rep lac ing
modu les in the te lep r in te r.

I t furthermore descr ibes how to retrofit modules and supplementary
p a r t s .

A l l i n f o rma t i on f o r t he se rv i ce t echn i c i an no t r e fe r r i ng t o t he
replacement of modules is contained in the

S e r v i c e I n s t r u c t i o n s O r d e r i n g N o . A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 2 0

This publ icat ion describes how a faulty module can be local ized
and the fau l t co r rec ted . I t a lso con ta ins in fo rmat ion on p lac ing
in serv ice and maintenance of the te lepr in ter.

In addi t ion the fo l lowing publ icat ions are recommended:

O p e r a t i n g I n s t r u c t i o n s O r d e r i n g N o . A 2 2 7 1 3 - A 1 0 0 0 - X 1 - * - 7 6 l 9

Descr ip t ion - Genera l Sec t ion Order ing No. A22713-A1000-X1-* -76 l8
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1.1 TECHNICAL INFORMATION

1.1.1 HANDLING OF MODULES INCORPORATING MOS DEVICES

The basic electronics contains MOS devices which are susceptible to
damage by e lec t ros ta t ic potent ia l d i f fe rences a t the i r p ins . How
ever, the inputs and outputs of the devices have integrated protec
t ive s t ructures which genera l ly prevent damage by e lect rostat ic
charge.

Nevertheless, the usual precautions must be taken when handling MOS
devices. Before working on these modules, the technician must drain
off any e lect rosta t ic charge to body by, for ins tance, touch ing a
m e t a l l i c p a r t o f t h e t e l e p r i n t e r .

For transportation, these modules must be wrapped in conductive foi^
or conduct ive foam rubber. I f the or ig inal packing for the modules
or the maintenance case for the te lepr in ter is used, th is protect ion
is a l ready prov ided.

1.1.2 MODULE IDENTIFICATION

All modules are provided with designations which must be observed
when modules are replaced.

Equipment l i s t
i t e m n u m b e r e . g . 9 1 4 1 5
o r m u s t t a l l y w i t h n u m b e r
i t e m c o d e o n r e p l a c e d m o d u l e
n u m b e r e . g . S 2 2 7 5 1 - J 1 0 2

Rev i s i on l eve l e .g . A -1
o r
equipment
rev i s ion leve l e .g . GS1

need no t ta l l y
with number on replaced
module
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1.2 INFORMATION CONCERNING THIS PUBLICATION

Foot of page
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Te c h n i c a l r e v i s i o n
l e v e l

C h a p t e r N o . o f p a g e I t e m c o d e n u m b e r

The two or three capital letters fol lowing the name of a module
represent the abbreviated designat ion of the module (e.g. pro
tector SST) .

A r r o w s c o n t a i n i n g s m a l l l e t t e r s a > l b } c , d

denote deta i l s in the i l lus t ra t ions wh ich are p icked out in de
t a i l e d e n l a r g e m e n t s ( s m a l l - f o r m a t i l l u s t r a t i o n s a , b . . . ) .

e.g,

ET
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REPLACING THE MODULES

2.1 PREPARATIONS FOR REPLACING MODULES

GENERAL INFORMATION
Before any work is undertaken, withdraw the ac power connector and
the signal connector from their sockets, otherwise the modules may
be damaged.

Pay par t icu lar a t tent ion to the notes in sect ion 1 .1 .1 on handl ing
modules with MOS devices.

When replacing the modules, the connectors must be unplugged.
In doing so, note the fo l lowing:

Take hold of the connector as
shown and pul l out careful ly
w i t h o u t j e r k i n g .

On no account pull on the cable
i t s e l f .

Color marks 1 on clip connector 2
and blade connector 3 must match
and be on the same side.

Before replacement of a module, the cover must be removed and if ne
cessary the carrier plate must be swung up so that the connector on
the basic electronics can be unplugged. The completion of these pro
cedures, descr ibed in sect ions 2.2 and 2.3, is taken for granted in
a l l o t h e r s e c t i o n s .

The individual sections only describe removal procedures. The modules
are replaced by reversing these procedures.

NOTE:
After replacing modules make sure that the connectors and ground
cable connector are inser ted proper ly.

Zust 2-1 A22713-A1000-X1-*-7628



2.2 REMOVING THE COVER GH

Turn locking disks 1 in the
direction shown by the arrow.
Remove the paper roll from
i t s h o l d e r .

Undo quick-release catch 2:
Press down on screw head
w h i l e t u r n i n g i t c o u n t e r
clockwise through 90°.

Press buttons 3 and swing top
cover 4 upwards unt i l i t
l a t ches .

Undo quick-release catches 5
as for quick-re lease catch 2.

Li f t off cover GH,

9
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2.3 SWINGING THE CARRIER PLATE UPWARDS

Move printing mechanism DRW so
that quick-re lease catches 1
and 2 are accessible.

Undo quick-release catches 1
and 2:

Press down on the screw head
w h i l e t u r n i n g i t c o u n t e r c l o c k
wise through 90°.

cj 2 "'

jjgjS \ ■%.

wC
&sJS£i

\\\\\\\\_y3_ _Z%\ \

Swing carrier plate 3 upwards
t o t h e l i m i t o f i t s t r a v e l .
Press s tay 4 in the d i rect ion
o f the a r row un t i l i t sw ings
out and then place end of stay
in suppor t t ray 5 .
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2 . 4 PRINTER DR

m

q-:.::::l:::::|

f a

<3> DR

□
Eg]

O O □ j

Unplug connector 1 from the
bas ic e lec t ron ics board

I f necessary, unplug connector
from the protector. Remove
switch module and careful ly
draw out cable.

J?i1

Disconnect connector 2 of the
ground cable.

Release eccentr ic latches 3:
Turn counterclockwise through
90° using a screwdriver.

?
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Remove printer DR upwards in
the direction shown by the
arrow, at the same time feed
cable 4 through the carrier
p la te .

Notes on replacement:
Replace printer, insert ing
studs 5 in holes 6.

Note that when locking the
eccentric latches, wire fas
tener 7 must engage in the
annular groove in stud 5.
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2.5 MANUAL DEVICE CONTROLS GB

LH
[|.:::::::::::-::: I

□

c d En-D

L2Q
GBOQ €113 CH 1

Unplug plug 1 from the basic
e lec t ron ics board

Press wire fastener 2 and ..

. . .swing manual device controls
GB upwards and out.
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2.6 MANUAL COMMUNICATIONS CONTROLS BET

Remove control module
- see section 2.22.

Press wire fastener 1 and

... swing manual communications
controls BET upwards and out.
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2.7 KEYBOARD TA

f fl

TA

W
OO

0

□ j

Unplug connector 1 from the
bas ic e lec t ron ics board .

Remove manual communications
controls BET (see sect ion 2.6),
without withdrawing the con
nector from the control module.

Unplug ground cable connector.
P ress in l a t ch noses 3 , l i f t
keyboard TA s l ight ly and . . .

. . . remove i t f rom supports 4
and 5 by pul l ing in the direc
tion shown by the arrow.

Notes on replacement:
Insert ground cable connec
to r 2
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2.8 ANSWERBACK MODULE KG

LH
rt::::::::::::::::: I a

£:::=:::::■!
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EnnD

fCD CO OO OD CH "j
® ©

Unplug connectors 1 and 2 from
the basic electronics board.

r

a |

2J^ '
LJ (3); [ 'SSsL

Press answerback module KG out
of supports 3 and raise slight
l y .

Pull out answerback module KG,

For programming the answerback
module KG see Service Instruc
tions .
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2.9 ANSWERBACK MODULE KG WITH COVER

Remove answerback module KG
with cover 1 as described in
sec t ion 2 .8 .

I f cover 1 is sealed, break
sea l .

Press retainer 2 on cover out
wards until answerback module
clears nose 3- Lift answerback
modu le s l i gh t l y a t t h i s po in t .

9

Remove answerback module KG in
the direction shown by the
arrow.

Notes on replacement:
First push answerback module
under noses 4, then under
nose 5 ; fina l l y l a tch under
nose 3-
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2. 10 SPECIAL-FUNCTION MODULE VA

LH
0

______

fCH PH OO PZI CH 1

Unp lug connec to r 1 f r om the
b a s i c e l e c t r o n i c s b o a r d .

F^ " " u~ t~ i i ! ; ' ' ' J MM!

P r e s s s p e c i a l - f u n c t i o n m o d u l e VA
f r o m s u p p o r t s 2 a n d l i f t s l i g h t
l y .

P u l l o u t s p e c i a l - f u n c t i o n m o d u l e
VA.
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2.11 LOUDSPEAKER LR

a
fl :::■:::::=:::.:: I

□
a i nu

LRO PZ CH ]

Unplug connectors 1 and 2 from
the bas ic e lect ron ics board.

Remove special-function module
VA (see section 2.10) and insu
la t i on p l a te 3 -

Swing wire clamp 4 backwards

Remove loudspeaker LR,

Notes on replacement:
Observe posit ion of the loud
speaker cable (see Fig. 2).

S
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2.12 TAPE READER LE

a
a ■ ■ ■ i
p id ::::::.:::::: I

HSBbbI
□

s i

fP] PH OP
LE Unplug connector 1 from the

basic electronics board and
withdraw ground cable con
nector 2.

Push retaining cl ip 3 and

. . . l i f t tape reader LE up and
ou t .

Notes on replacement:
Locate lugs 4 in re ta in ing
slots 5 and push tape reader
down unt i l i t engages.
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2 . 1 3 TAPE PUNCH LO

LH

EU3

O P

±0 Unplug connector 1 from the
bas ic e lec t ron ics board .

Take out chad waste box 2

Unscrew mounting screws 3.

Loosen attachment tabs 4 with
screwdriver, remove tape punch
LO.
Remove chad waste from chute 5•
To do so, remove tape punch ho
r izontal ly. Push in chad waste
box and put tape punch on attach
ment tabs 4.

Notes on replacement:
Tighten mounting screws 3«
Place cable 6 in cutout in
the base t ray o f te lep r in te r,

Bm.
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2.14 SWITCH MODULE SB

LH
>T=ppSB

(1>0C
j M o
U :::::::::::::: I nu

[Pl PQ OP PH CH i

Unplug connector 1 from the
basic electronics board.

Pull cable 2 sideways out of
tabs 3.

Withdraw ground cable connec
tor 4.

Unfasten hook 5 and lug 6 and
pull off switch module SB.

Notes on replacement:
Note in i t ia l switch posi t ion
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2.15 SWITCH MODULE SB AS PER CLASS OF PROTECTION 2

LH
= 1 S B

B :.::::=::: t

d .::":"::::. I S

CH PH OO PZ CD j

Unplug connector 1 from the
bas ic e lec t ron ics board .

Pull cable 2 sideways out of
tabs 3-

3

SB

Withdraw ground cable connec
to r 4 .

Unfasten lug 5, withdraw switch
module SB pull i t out off sup
port 6 .

Notes on replacement:
N o t e i n i t i a l p o s i t i o n o f t h e
sw i t ch .
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2.16 POWER SUPPLY SV

Do not raise carrier plate

Withdraw connector 1

32::::::::::::::!i r = n

~SV
®\

tl ::::::::::::::::: I

Enu

□

fCH PH OO PZ CD ]

Unscrew mounting screws 2, 3
and 4 by about 4 mm.

Now raise carrier plate (see
section 2.3).

Unplug connector 5 from the
basic electronics board.

Push power supply module SV
in direction of arrow unti l
latching hook 6 disengages.
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Lift power supply module SV
sl ight ly over mount ing screw
2. . .

. . . l i f t ou t as shown by
a r r o w. . .

...and feed cable 7 of the power
supply through the opening in
t h e c a r r i e r p l a t e .

Notes on replacement:
Toothed washer 8 for mounting
screw 3 lies between power
supply module and the metal
suppor t .

NOTE:
Check that ac power voltage
matches the voltage set on
the power supply module.
I f no t see Serv ice Ins t ruc t ions
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2.17 POWER SUPPLY SV AS PER CLASS OF PROTECTION 2

r

E j i l l ld ::::.::::::::: I

SVnn

fl ::::::::::::::::: I

□
_____]

[Pl PD OP PZ CD j

Do no t ra ise car r ie r p la te

Withdraw connector 1

Unscrew mounting screw 2 by
about 4 mm.

Now ra ise car r ier p la te
( s e c t i o n 2 . 3 ) .

Unplug connector 3 from the
bas ic e lec t ron ics board .

Push power supply module in
d i r e c t i o n o f a r r o w u n t i l l a t
ching hook 4 disengages.
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Lift power supply module SV
sl ight ly over mount ing screw
2. . .

. . . l i f t o u t i n d i r e c t i o n o f t h e
a r r o w. . .

. . .and feed cable 5 for the
power supply through the open
i n g i n t h e c a r r i e r p l a t e .

CAUTION
Check that the ac power voltage
matches the voltage set on the
power supply module.
I f no t see Serv ice Ins t ruc t ions
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2. 18 BASIC ELECTRONICS GE

LH
& d>

(5 sv
PR

ttsSsg] SB

3S2 nu
□JUPI

, TA KG LR GB VA LE
[CD PH OP PZ PJ ]

CAUTION
When handling modules with MOS
devices, please observe the
protect ive measures described
i n s e c t i o n 1 . 1 . 1 .

Remove all connectors from the
basic electronics board GE.
Remove manual communications
controls BET, but do not with
draw BET connector (see sec
tion 2.6) .

Withdraw ground cable connec
tors 1 and 2.

Push basic electronics board GE
backwards.

When catches 3 and 4 disengage
ra ise the f ron t o f the board .

Remove basic electronics board
GE.

Notes on replacement:
R e i n s t a l l b a s i c e l e c t r o n i c s
board in such a way that all
catches engage on the board.

Zust 2-21 A22713-A1000-X1-*-7628



2.19 SPECIAL-FUNCTION CONNECTOR VS

When replacing the basic elec
t ron i cs boa rd , t he spec ia l -
function connector VS X18 must
be pulled off the removed basic
electronics board and mounted
on the re ins ta l led bas ic e lec
tronics board as shown.

Observe posi t ion of s loping
surface 1.

When replacing the basic elec
t ron i cs boa rd , t he spec ia l -
function connector VS X19 must
be pulled off the removed basic
electronics board and mounted
on the re ins ta l led bas ic e lec
tronics board as shown.

Observe posit ion of recess 2.
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2.20 RELAY MODULE RET

Unplug connector 1 from control
module STT.

Loosen mounting screw 2, remove
bracket 3 with relay module and
spec ia l s i gna l socke t .

2.2 LINE ADAPTER LAT

Remove switch module(see sec
t i o n 2 . 1 4 / 2 . 1 5 )

Unplug connector 1 from protec
tor SST (see sect ion 2.23),
connector 2 from control module
STT and connector 3 from power
supply module SV.

L i f t l a t ch ing sp r ing 4 and
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. . . ho ld ing hand le 5 , pu l l ou t
l ine adapter LAT.

Observe cables with connec
tors 1 and 2.

2.22 CONTROL MODULE STT

LH
i> t1 ::::::::::::::::: |

S2
id .::::=::::::=:.-1

□

d :::::::::::::: IkS \__H_

fP] PH OO PZ P] )

Unplug connector 1 and ground
cable connector 2 from the
bas ic e lec t ron ics board .

Unplug all connectors 3 from
control module STT.

Swing out locking rod 4 and
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pull out control module STT

Notes on replacement:
Note the position of cables
5 and 6 with respect to the
manual communications con
trols BET or relay module
RET.

f

CAUTION:
When instal l ing civ i l ian l ine
interfacing equipment, correct
clock supply from basic elec
tronics must be ensured
(special-function connector).
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2.23 PROTECTOR SST

Remove switch module SB (see
sections 2.14 and 2.15).

Unplug connector 1 from protec
tor SST.

(with APE 9, also wihdraw second
connector on pr in te r ) .

Loosen mounting screws 2.

Push s t ra in re l ie f 3 o f the
communications cable out of
i t s r e t a i n e r .

9

Remove protector SST

Notes on replacement:
Insert tabs of the SST in
openings 4.
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2.24 RF SUPPRESSOR FE

Remove tape punch (see
sec t ion 2 .19)

Remove protector (see
sect ion 2 .23)

Unscrew mounting screws 1 by
about 4 mm.

Swing RF suppressor FE out
s l i g h t l y i n t h e d i r e c t i o n o f
the arrow. Pul l out cable to
connec to r 2 ca re fu l l y.

Remove connector 2.

Remove RF suppressor FE with
ac power cable. For removing
the power cable see Service
I n s t r u c t i o n s .

Notes on replacement:
Plug in connector 2 and
locate lugs 3 and 4 in slots
i n suppo r t p la te .
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RETROFITTING MODULES

3.1 TAPE READER LE

Remove telepr inter cover
- see sect ion 2.2.

Release catches 1 with a screw
driver and remove cover plate 2,

Push out cover 3.

Inser t tens ion ing rod 4 through
the cu tou t , i nse r t ends i n to
holes 5.

Swing carr ier plate upwards
- see sect ion 2.3.

Fo r i ns ta l l a t i on o f t ape reade r
LE see section 2.12.
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3.2 TAPE PUNCH LO

Remove teleprinter cover and
swing carr ier plate upwards
- see sections 2.2 and 2.3.

Push lug 1 of cover 2 downwards
and pull out cover 2.

For removal of tape punch
- see sect ion 2.13.
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RETROFITTING OF PARTS

Roll holder for printer paper with a diameter of 170 mm

CAUTION:
This rol l holder may not be
used together wi th the trans
port case.

Remove paper roll axle.

Inser t ro l l ho lders 1 and 2
( t h e l e f t a n d r i g h t r o l l
ho lde rs a re d i f fe ren t ) and .

engage latches 3
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