BELL SYSTEM PRACTICES
Plant Series

SECTION 580-101-400
Issue 3, December, 1964
AT&TCo Standard

81D1 TELETYPEWRITER SWITCHING SYSTEM

STATION CONTROL CIRCUIT AND SOTUS UNIT

RELAY FUNCTIONS

1. GENERAL
1.01 This section shows the 81D1 teletypewriter

switching system, station control circuit,
and SOTUS unit relay functions.

1.02 This section is reissued to change its

rating from Provisional to Standard and

to include the station control circuit theory
schematic drawing ES-883395.

1.03 The following symbols are used in the

relay function charts and teletypewriters.

() Symbols Used in Relay Function Charts .

[a Signifies that A Operates
[a U signifies that A Operates and Locks
A  Signifies that A Releases

A  Signifies that A Is Operated

A L Signifies that A Is Operated; now
Locks R
A Signifies that A Is Released

[P S signifiesthat Polar Relay P Operates
to Its Spacing Contact

[p M Signifies that Polar Relay P Operates
to Its Marking Contact

[P 3 Signifies that Polar Relay P Operates
to Its No. 3 Contact

‘ (b) Teletypewriter Symbols

/l\ Figures

\l/ Letters

< Carriage Return
— Line Feed
2. RELAY FUNCTION CHARTS

2.01 Refer to Figure 1. This figure is based
on theory schematic drawing ES-883395.
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SECTION 580-101-400

RECEIVING TIY CUT-ON

Line Idle & Marking; SOTUS Unit Activated,
TY 5 ¥ SoTUS Sel, Mag, ¥ 15 RO TTY Iine Rel, “(M Bias)
Power Switch P Operated P OL ALA SPA

1, [T Y-S (Follows Rec. Loop Sigs.)

|
[}
CONNECT 2. [is M-S
15 RO TTY i
ggpgr:é 3. SOTUS [Sel. lhg.—“~s_ —_———
OR GROUP ; L T ——
CODE JA L. SOTUS [AB Contact " or_[JA Contact ~ (In Accordance ~ — —{Univ. Cont.
(E & X A with Inc, Sigs.) e
WIRING Py e
OMITTED) <~ <
S. [S1--Conn. 15 RO TTY to Line Relay [D(Tape Feed-out Ckt.)

Notet Same Operation for 1k RO Typing Reperf, Except SOTUS AM or JB
Contact is Used and Relay [S2 Conn, 14 RO TR to Line Rel. and

N\ also[C of Tape Feed-out Ckt., which causes [B L

/ 6. When SOTUS Receives = of <=V Following Msg. Code or Codes, it Deactivates
(Mechanically) and SOTUS [LF Contact U
— —

DEACTIVATE _
SOTUS ON 7 [IF (Supplements F) RO TTY Now Ready to Receive Text
LINE FEED . \ PR Y '

\
\8. \D(Tape Feed—out Ckt,)

7 9. At End of Message, when SOTUS Receives Aof A H \V,"H"
Function Lever of SOTUS is Unblocked

DISCONNECT | 10. On Receipt of"H, SOTUS Becomes Activated and

15 RO TTY |AB Contact or |JA Contact; Also|LF Contact
ON FIGS, - T - 7
H-LTRS. | lE

L~
11, [S1 Disconn. 15 RO TTY from Line Rel, Same for 1L RO TR, except SOTUS AM
or JB Contact Is Used and Relay [S2 Disconn, 1k RO TR from Line Rel. and
\ |C of Tape Feed-cut Ckt.

Assume Lines 1-3 Have Occurred

7 L

12. SOTUS [JJ Contact
CONNECT :
15 RO TTY
& 1 RO 3. _-Te
TYPING -~ \
REPERF, . [ST 2~ —__
ON COMMON ; - ——

~ _—
ngg“gd 1S, Comn. 15 RO TTY Som, 14 ROTR  — — ~[C(Tape Feed—out Ckt.)
to Line Rel, to Line Rel, ‘\
16. B I'(Ta.pe Feed-out Ckt,)
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ISS 3, SECTION 580-101-400

Vhen E Wiring Is Provided, All Valid & Invalid Codes Are Received on
15 RO TTY.

Assure Only Invalid Code Is Received by SOTUS.

17. When SOTUS Receives = of {= V 'Following Invalid Code,
SOTUS ILF Contact © '
18. I_
|
I \conn. 15 RO TTY to Line Rel.
19. lilf — :
—~— - X
CONNECT 20, ALM Lamp Lights =~ ~Bugzer Sounds
15 RO TTY
ON INVALID
CODE 21, B:UZ. RLS, Key Operated
(k& B 1
WIRING) 22. [eo L
|
23, Buzzer Silenced
2L, At End of Message, ALM RLS. Key May:Be Operated
-
25, [aL<T_
/ =~ -~ -
\26. ALM Lamp Extinguished  ~~{c0
Assume Code Valid for Another Station 'Is Received by SOTUS, but No Codes
Valid for This Statiom.
15 RO TTY
NOT CONN, , , L
ON VALID { 27.. SOTUS Cl\/antqct
CODE (CA) - Ce
o AN L 28 [GK Opens Loop to 15 RO TIT So It Is Not Closed when [LF at End of Codes
(X WIRING) ‘ ' ‘ :
When Relay 52 Operates [C JB = & |'r2 Fil. in Ta.pe Feed-Out Ckt.
Assume N\ H V/ at End of Message
29, e _’_’AH\\VL o
- \\ ‘
30, SOTUS |AM Contact |LF Contact
l !
AUTOMATIC 31, [s2 |tF
TAPE :
FEED-OUT
FoLLOVING | % le~_ _
MESSAGE ! SN
™ 1, RO 33, 14 TR [Tape Feed-Out lag. __-Charges Cond. G
TYPING - .
REPERF 3k, Tube [’{‘_2 (Plate Curr. in Approx,.6 Secs,)
|
35. IF
s |
36. e
i
37. 1L TR |Tape Fee oot Mg~ -T2 M1,
|
]
38. (a2
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SECTION 580-101-400

Assume Another Message Arrives for 14 RO TR During Feed=Out (Line 33)
39, Reception of First Char, of Msg, Code
I

!
L0, SOTUS |Univ, C?ntact

’410 IJD_\

A 7 \\
7 -~

e
L2, 14 TR | Tape Feed-Out Mag.,  ~Discharges Cond, G

L
RECEIPT OF L3. SOTUS [AM Conlt.act,-
|

ANOTHER
MESSAGE FOR Lb, [s2
1, RO TYPING !
REFERF,
DURTNG LS. fe
FEED~OUT
L6, L
L7. On Receipt of { =\/
\\ L
L8. SOTUS {LF Contact
|
L9. I'flrL
/
\50. D
Ckt. Is Now Normal and Ready to Initiate Another Feed-Out at End of
Message (Line 29)
Assume Message for Station Other than 1i RO TR Arrives During Feed-Out -
(Line 33) B
/
51, Reception of F‘ix/‘st Char, of Msg, Code
/
g2, SOTUS [Univ, Ctlmtact
|
53. D~
1 ~ -~
/ -~
Sk, 1L TR |Tape Feed-Out Mag., ~ Discharges Cond, G
RECEIPT OF
MESSAGE FOR
ANOTHER 55, SOTUS /|§ti.\Code Contact
STATION 2
DURING 56, [k or [51
FEED=OUT
OF 1k RO On Receipt of (=V
TYPING N L
REFERF. 57. SOTUS [LF Contact
{
58. [LF
I
]
59. (D
//A e~
\60, 1 TR [Tape FeedOut Mag,  ~Charges Cond. 0

Complete Feed-Out Now Initiated (Line 33)
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ISS 3, SECTION 580-101-400

TRANSMITTER START

Assume Message Being Received by 15 RO TTY
TF P OL ALA SPA 81

61, Ta/be in T,D, Closes Tape-Cut Conts,
INSERT /

PRIORITY 62, [T1
TAPE IN L o
63. Operation of Priority K
DIST, M 3. O v y Key
Ly
\6,“- L
/ SOTUS Receives "B]}rik\", follcﬁed'by marking pause
. i d T~a
65. . SOTUS ,|Biank-Pause Contact - Unblocks Trans, Start Conts,
66. r___(D_is_cannects 15 RO TTY From Line Rel,)
\ ---- - ’ —
67. Removes Shunt from SOTUS "H" Send. Conts. — — Supplements Pos, Batty. For P
SOTUS Recelves "Space"
" 68, SOTUS |Space Cont.ac Unblbcks Start Code Function Levers
69. |§ Blank-Pause Contact ©
f
70. SPA -
/\
71, |MIA or |M2A (If Either Was Operated from Previous Transmission)
SOTUS Receives Start Character "U"
RECEIVE [
BLANK= ' )
PAUSE- 72, SOTUS [Start Code Contact (Momentarily)
SPACE-U | L
( PRIORITY 3. M= o
START - ST T ——
0 L= =
CODE) The Shunts SOTUS "H" Send Cont}s.\llllA © 'Trdns,’ Dist. #1 lStop g.

Tape Sent to Switching Unit. Raceipt of Tiaffic Causes Trans. Start Ckt..
to Send \V\V

75. '0n Receipt of \y Char.

~—
~ -

. | ~T T ——o N -
76. < SOTUS IBlank‘-Pause Contact ™ Blocks Start Code Function levers
- d - =\ L F

-

- . : ] N L .
77. |BP” : SOTUS |Space Contact
T 0
78. \ L - sP
| \\ N
| Shunte SOTUS "H". Send Conts. .. .
79. | NSFaA
| ) N
8o, \MIA L

|
|
|
KSL Reconnects 15 RO TTY to Line Relay, Incoming leasage Resms
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SECTION 580-101-400

END OF
TAPE IN
TRANS.
DIST, #1

INSERT
NON=-PRIORITY
TAPE IN TRANS,

DIST, #1

INSERT TAPE IN
TRANS, DIST, #2

END OF TAPE
IN TRANS,
DIST. #2,.

LINE RELEASE

DELAY CKT.
PROVIDED

RECEIVE BLANK-
PAUSE-SPACE-U
( PRIORITY
START CODE)
WITH NO TAFE
IN TRANS,

DIST. #1

EMERGENCY
STOP SIG.,
BLANK-PAUSE-X-
LTRS, -LTRS, ,

RECEIVED
WHILE TRANS,
DIST. #1
IS SENDING

Page 6

Ce.
83'

8k,

\85.

( 8.
(87.

7 88,

89-
90,

12

92'
93.

9L.

97.

98,

/99.

101,

102,

At End of Tape In Tranamitt;rj',‘r.D. Tape-Out Contacts Open

— —
— —3
— —— P

b -~
|\ [}

AL
: \M1 Removes Shunt from SOTUS "H" Conts,

|
Trans, Dist, #1 |St,op Mag,

Same as Lines £1-85, Except Omit Lines 63 & 6, SOTUS Receives Start
Character "A" and In Line 83 Rel. P1 Does Not Release

Same as Lines 61-86 Except Relays T2, P2, M2 & M2A Are Involved Instead
of T1, F1, Ml & MlA, and Start Characters Are "F" and "S", Respectively

When Relay T2 Operates (Same as Line 62) It Discharges Cond. E. & F,
When Relay M2 Operates, FI1, T1, At End of Tape in Transmitter,
T.D. Tapes Out Cog\tlacts Open

72,

- .
\ ~~
Trans, Dist. #2 IStop Mag, ~Charges Cond, E& F

_________ —
-
|T1 (Plate Current in Approx. 20 Secs. - During This Interval
| Another Tape Can Be Placed in Trans. Dist, & Relay [T2,
| Discharging Cond, E & F Before [AL, Trans, Dist. Stop Mag.
| Operates and Tape Is Sent)
|

m
|

[M2 Removes Shunt From SOTUS "H" Send Conts.
i
|

\T1 Fil,

lar
Same as Lines 65-71
SOTUS Receives ‘Stlrt Character "U"

| .
SOTUS [Start Code Contact (Momentarily)
|

|
Trips SOTUS "H" Send Contacts, Which Are Not Shunted, Since Relay Ml
Cannot Operate (Line 73) Because Relay T1 Is Not Operated (Lines 61-62),
An "H" Response Is Therefore Sent to the Switching Unit.

n EL EAL SPA T M 'Stop Magnet

Assume Emcy, Stop Signal Sent to Station

Tape Out Cont.

S0TUS lB/lnnk-Pause Contact (During 1,5 sec, time-out)

/’

100, I—E;‘(Diaoonnocts Rec. TTY from Line Rel,)

SOTUS Roeoi;us Character "X"

|
SOTUS [X Contact



EMERGENCY
STOP SIG.,
BLANK-PAUSE~X-
LTRS.-LTRS. ,
RECEIVED
- WHILE TRANS,
DIST. #1
IS SENDING

- (CONT'D)

MANUAL CONN,
OF RO TTY

MANUAL
START OF
TRANS,-DIST.

STOP
TRANSMISSION
FROM
TRANS, DIST.
WITHOUT
SENDING
END-OF -
TRANS,
SIGNAL

102,
103.
10L.

105.

106,
107.

108,

1090

110,

111,

112,
N

113,

N\

11k,

115,

116.

/1170

118,

119,

120.

ISS 3, SECTION 580-101-400

SOTUS [X Contact L
=7
[EM 2 _
IND T~
/ > \\\\ L
[M1 [EM STOP 1 Lamp “[AL ® (See Lines 19-23)
\
\ . o N
Trans, Dist, #1 |Stop Mag. ~ - °
SOTUS Receives \/_Char,
~
SOTUS |X Contact
SOTUS |Blank-Pause Contact (At end of 1.5 sec. time-out) -
< |BP (Reconnects Rec. TTY To Line Rel.)
_ Assume Tape Is Reset In Trans. Dist.. ’
A'LM RLS Key Operated
f
l\\\ C
| \| EM STOP 1 Lamp
AL : T
e ,
ALM Lamp Extinguished ~— ~~—-Buzzer Silenced
MISCELLANEOQUS
Operation of Locking MAN CUT-ON Key Connects the 15 RO TTY
and the 1 RO TR to the Line Rel. Independently of Relays S1 and S2
Assume Tape in Trans. Dist #1 byl
[ﬁiAN. START 1 Key (Momentarily)

—— -
_——
—_—

Trans, Dist. #1 |Stop Mag.

During This Operation Ther'e‘: Ie No"z‘Ix.at;erference With the Path to The
15 RO TTY or 1L RO TR, For Action At End of Tape, See Lines 82-85

Assume Transmission Proceeding (Line 7L) and Tape Stop Contact Opens,
As by a Tape Snarl

Trans, Dist, #1 |Stop Magnet

If Tape Contact Recloses Within LS Secs.
1

!
Trans, Dist, #1 lStop Vggnet - Message Resumes

If Tape Contact Does Not Reclose Within L5 Secs., Trans, Start Ckt.
Sends Start Pattern for Next Sta. When SOTUS Receives USpace" Char.

SOTUS [Space Contact Lo——"

—
— —
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SECTION 580-101-400

STOP:
TRANSMISSION
FROM
TRANS, DIST.
WITHOUT
SENDING
END-OF =

TRANS,
SIGNAL
(coNT'D)

POWER
SWITCH
TURNED OFF
WHILE
SOTUS IS
IN
DEACTIVATE
CONDITION

ALARM

OPEN
RECEIVING

LOOP

Page 8

120,
121,
122,

123,

12k,
125,
126‘

127.

128,
N

129.
130,

131,

132,

SOTUS WL
s otor ™ b
\‘I&

Transmission Now Cannot Resume Until Tape Stop Contact Reclcses and
Transmitter Receivee Its Start Pattern

Assume SOTUS Turned Off During Deactivate Condition or While Receiving
Start Pattern

IF or BP P

|Power Switch P - No Effect On P or SOTUS Motor Because LF or BP

At End |oi’ Message At End of Start Patterm

|

[ |

yra ——-lee
T e —
! ———
[P <=~
|

 —
—
—

| —— ~ —
Holds SOTUS Sel, Mag. = -S0TUS |Motor
Assume Receiving Loop Goes Open
? S
|
=S
PSa

~
U ~
[oL(s1ow) “SOTUS |Sel. Mag.
|

]
[aT L See Lines 15-26, Except ALM RIS Key May Be Operated as soon as
Loop Recloses



bt i il CONTROL UNIT AT STATION |
s " L b T G orr FusFiAAM
X .
19 TTY SENDING, ISRO. TTY RECEIVING S+ 3 T =
® TTY ] AUz N3 30 ey
| RLS 3 40 n‘ - BAR
n 12 2 1 w— 1 2
2 37 . 1 der
C 0 S e e S ——— —
e T 14 TYPE | il s o
| st TRANS.DIST. | A - | 3 v - AT STA 26 .
gory | I 3 |4 RLs T2 7% l Jad L2l e [T SEGheNTia iy o ERATED TELETYPEWRTER
I eRr v | o0 A 1 U U T Top ;_ UNIVERSAL SELECTOR (SOTUS) }
T CONTS. | N "
I I | 2 weawl f— ———J +T (UNIT_SHOWN N ACTIVATE
e I B ! . Ls : I SRAGHET SELECT
SEND. | 3 f— I b i ZAB =97 e eoLeweTaRy e o CONTACTS SELECTED)
i ; ¥ =T FENOIITINE ALA i
| | | FAC DA 3- 9s 927 C GRE OFEN LM. Aux. |
9 95 53 9 3 2 |
& G O ® | el i N e = ean L
‘——--——————-»— L1 . . 1_? ¢—°® 38 2 v |
PRIORITY (——c 1 %0 I
Sl 1 A % B 88 :
© s T ° £330 I
I MAN 36 FRAME
—1 CUT-ON - |
iz T )
4§Z§ Zﬁ Z r‘l 5 9 I !' 4 "H" SEND
— CONTS.
L | & i 3 B )
- —_ — - . - e 10 t3s
' 13 6 10 34 } P S
) S L—o— T Pl L MIA L + i
18 R.0. 1;:12 | ® | TAPE IN-1 iy " '“‘G:n" MAGNET AUK- i
LINE RELAY 7]
saseo [ ! el ;O 2 "ﬁi&i«a 1Ly \r‘ B
A [ i
o | L 2 g o8 iU o1 i
MARK zrtu—j’ s lmsi?zucv T AF ] ]
_l o wl o ~ ol | be haun 14 e 2 ' !‘ 2 L BLaNK PRusE
e R T g — B -
| 2 S—
o+ Ll ST, z ‘,E * LINE_FEED l
6
58 - O—— 5§ — U3 +  uNivERsAL
BLANK PAUSE AN T iT v r3 110 N | B4 T }  CONTS.
LANK ) 2 FTo————® n By =
. 2 LLI vl 4 \af - ! LINE FEED
s i 3}
i 51 |
+AG [T i d rof CONTS.
T H o, 1 \
15 4+ | common !
ot 3 | FisT
s B °~5 | cooe
2 15 2t 15! s»:%:AAuL | - ]
— 5 | " s
STATION 2 O ,AG" Pl i \;
; i 5 E —sp— i
19TTY SENDING 14 :I'YPING__REPERFORATOR_REGEIVING — I - ;,_I.; Z 8P o SPA:E L cglrb‘?’s“rm
19 TTY ] ) ey it CODE:
4 20 2
4% —)
| I b M2 2 Ty ]
| o TAPE IN-2 PRIOR Y MAGNET-2 [MAGNET AUX-2 —]
___________ 2 L33%
[ SELECT r 14 TYPE —} I 6T 5; [ 47 AR \‘ COMMON PO
e Do’ .~ TRANS.DIST Shbae 3 b FNST. - Ci7on on
CHA | macner | | T ® — CHECK CONTS.
copY |
T ! 3
L — , I o we L = =9
v - | e CONTS | | Epiion) ~3 1
s ! | 2700 l COMMON
; CONTS | ~ FIRST
WEw : ! face | | | / y - M
| SENS i | | | | AL et 63/ b o —~3, i
> T : | | | H = / n]e - |
9 | IS S i — U / O3 | common |
& 6 (RO D) | ! / 18 | 2 FIRST
| / cooe |
L4 — L 411 | ng 34 33 031 4 ; | / '/// | 30 1 i
PRIORITY — — — —_ A i - CK P> 4
J o _""(‘('9’)‘ | 1, PR s TAPE FEED-OUT CKT. 8 c PO I || e // P /// o | _\’_‘ °‘r’7§'§:r" |
| 33 L @ L as | Tﬂ? N (FOR 14 TYPING REPERFORATORS) regD-our -, - ceE0-our | i AM “D . 2 o T My J
i j | =5 7t 1| Lee s O MAN MAN
- | of | | P W@m START 2 START |
; LV PN I 8 ! o Az 5 | L—Tﬂ' I
] — 6 {7 r “r
= 12 —
| L JERSRSSPEY S ——— 1 [y v | TRans smarr
— L T™ = | B 2 T2 PT GODE CONTS.
A POWER TIME 4 - B g Y | (PRIORITY)
14 R.O_TYPING 1® | | 6| 5 I =33
REPERFORATOR 8D I - - B v , W
| S - AR S | V&Y oloj#a J.. @i s 3] s s
F 3 I_‘ "
BIASED E ﬁ RA (REGULAR)
i By s o e s e — 14 ] “=E_‘L‘F> oF —~® ]®‘] B
T LN
13 T 1 O 32
| | | . ¢ ® . ® D } Ry cowrs.
| z8 LBG : LINE RELEASE DELAY CKT. N '_' p—
] = (SENDING STATION USING MORE THAN ONE TAPE) J GH | = g,f“::
TAPE = == - 3 GRO. B e e e s
FchE'rD 7 ?_ C %GA SIDE
MAGNET &) i —® S
- -_— —_ g e 15V, AC. ||5\T/.DA.c.
POWER POWER THRU
TIME  SWITCH
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LEGEND
| TERM. STRIP STATION CONTROL UNIT.
o

/\ Terws on TTY TasLE.
(%] rerms.on TTY BasE

(&) TERMS. ON TTY SLIP CONNEGTORS.
CODE ASSIGNMENTS [LLUSTRATED

OTHER STATIONS
STATION | STATION 2 ON LINE.
AB-INDIVIDUAL AM-INDIVIDUAL
JA- GROUP JB-GROUP CA,CD, UM
JJ-GROUP JJ-GROUP

(X) WIRNG FOR NEUTRAL RECEIVING- OMITTED FOR POLAR

@ WIRING FOR 060 AMP NEUTRAL RECEIVING OMITTED
FOR 020 AMP.

(B) WRING FOR PRIORITY SERVICE.

(B) WRING FOR LOCKED-IN ALARM.

(E) WRING FOR REGEPTION OF ADDRESS CODES.

WIRING FOR RECEPTION OF MESSAGES WITH NON-
VALID GODES BY STATION I.

WIRING_FOR TURN-ON OF SOTUS MOTOR BY
TIME SWITCH.
WIRING FOR_TURN-ON OF SOTUS MOTOR BY
POWER SWITCH

CIRCUIT NOTES'

101. WHEN STA.2 IS REMOTE FROM STA.1, A SECOND EM
STOP 2 LAMP IS CONNECTED IN SERIES WITH THE
EM STOP 2 LAMP SHOWN. THIS SECOND LAMP IS
LOCATED AT STA. 2. IN THIS CASE PART OF RES.

IN SERIES WITH THE EM STOP 2 LAMPS IS STRAPPED

our.

Figure 1 — 81D1 Teletypewriter Switching Unit

Station Control Circuit and SOTUS Unit Relay Functions
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