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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 580-1Ql..;4Q0 
Issue 3, December, 1964 

AT&TCo Standard 

81Dl TELETYPEWRITER SWITCHING SYSTEM 

STATION CONTROL CIRCUIT AND SOTUS UNIT 

RELAY FUNCTIONS 

1. GENERAL 

1.01 This section shows the 81Dl 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. 

(a) Symbols Used in Relay Function Cha.rts 

IA Signifies that A Operates 

IA L Signifies that A Operates and Locks 

~ Signifies that A Releases 

A Signifies that A. Is Operated 

-· -L 
A Signifies that A Is Operated; now 

Locks 

A Signifies that A Is Released 

IP S Signifies that Polar Relay P Operates 
to Its Spacing Contact 

IP M Signifies that Polar Relay P Operates 
to Its Marking Contact 

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

(b) Teletypewriter Symbols 

If\ Figures 

\V 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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COWECT 
15 RO T1Y 

ON STA. 
CODE AB 
OR GROUP 
CODE JA 
(E & K 
WIRING 
C14IT'IED) 

DEACTIVA'IE 
SOTUS ON 

LINE FEED 

DISCONNECT 
15 RO Tl'Y 
ON FIGS.-
H-LTRS. 

CONNECT 
15 RO Tl'Y 
& 14 RO 
TYPING 
REPERF. 

ON COl!MON 
GROUP 

CODE JJ 

1. 

2. 

3. 

4. 

5. 

RECEIVING Tl'Y ClJl'-ON 

Line Idle & Marking; SOTUS Unit Activated. 

-M - M . l4 ------- 14 
L IS SOTUS Sel. Mag. 15 RO TTY Line Rel. (li Bias) 

Power Switch P Operated P OL ALA SPA 

rt" 14 
- S (Folloe Rec. Loop Sigs.) 

I 

IE ~-S 
I 
I 

I ---- 14-S 
SOTUS I Sel. Mag • ...,. - - _ 
I ------
1 ...---- L ---- L -------

SOTUS lAB Contact or-lJA Contact (In Accordance - -!Univ. Cont. 
// _..---- with Inc. Sigs.) // /-- / ~- / 

fsi-- Conn. 15 RO T'IY to Line Relay jD(Tape Feed-out Ckt.) 

Notes Same Operation tor 14 RO ~g Reperf'. Except SOTUS AM or JB 
Cmtact is Used and Relay I S2 Conn. 14 RO 1R to Line Rel. and 
also fc of Tape Feed-out Ckt., which causes (BL 

6. When SOTUS Receives = of <$:~Following'Msg. Code or Codes, it Deactivates 

(Mechanically) and SOTUS (j.,F Contact L ----7. ~(Supplements P) RO TTY Now Ready to Receive Text 

' \ 
8. '~(Tape Feed-out Ckt.) 

A \I/ ,, ,, 
9. At End of Message, when SO'IUS Receives "'of /1\ H ., , H 

Function I.ever of SOTUS is Unblocked 

10. On Receipt of'
11
H;

1 
SOTUS Becomes Activated and 

!AB Contact or !JA Contact; AlsojIF Contact 
I ,,.,,, 7 
I / IT..{ 
I ,, ,, t.!l.. 
v,, 

11. lfil_ Disconn. 15 RO 'ITY from Line Rel. Same for 14 RO TR, except SOTUS AM 
or JB Contact Is Used and Relay ~ Disconn. 1L RO TR from Line Rel. and 

l.Q_ of Tape Feed-out Ckt. 

12. 

13. 

14. 

15. 

16. 

Assume Lines 1-3 Have Occurred 

SOTUS IJJ Contact L 
I 
I 

,...,nf 
,..., ' // \ 

ITT fs?.- - -i ........ , -----------
1 ' ---

Conn. 15 RO ffl Conn. 14 RO TR - - -fq(Tape Feed~t Ckt.) 
to Line Rel. to Line Rel. ' 

\ L 
fa (Tape Feed-out Ckt.) 
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CONNECT 
lS RO T'IY 
ON INVALID 

CODE 
{K & B 
WIRING) 

lS RO 1TY 
NOT CONN. 
ON VALm 
CODE {CA) 

FOR ANOTHER 
STA. ON LINE 
(K WIRING) 

AUTOMATIC 
TAPE 

FEED-OUT 
FOLLOWING 

MESSAGE 
'IO l4 RO 
TYPING 
REPERF 

17. 

18. 

19. 

20. 

21. 

22. 

2.3. 

24. 

2s. 

26. 

(21. 
\2s. 

29. 

30. 

31. 

32. 

33. 

34. 

3S. 

.36. 

.37. 

.38. 

ISS 3, SECTION 580-101--400 

When E Wiring Is Provided, All Valid & Invalid Codes Are Received on 
lS RO m. 
A~sume Only Invalid Code Ia Received by SOTUS. 

When SOTUS Receives, = of(= 'V ·· Following Invalid· Code, 

SOTUS I LF Con tact L 
I 
I 

tLF, 
I ' 1½2: 'conn. 15 RO TTY to Line Rel, 

' --1 --
1 --ALM Lamr> Lights - -Buzzer Sounds 

Bpz. RLS. Key Operated 
I 

roe L 
I 
I 

Buzzer Silenced 

At End or Message, ALM RLS, Key May· Be Operated .,,.,,. 

-----~<.-: 
I --. 

I --ALM !Amp Extingulahed - ~ 

Assume Code Valid for Another Station Is Received by sorus, but No Codes 
Valid for This Station. 

SOTUS lcA C_gntS:ct ~ 
.,,.,,. .,,,,. 

,,,,,,. 
!CK Opens Loop to ~S RO 'l'l'Y So It Is Not Closed when fLF" at End ot Codes 

When Relay 52 Operates fc $ 1 
& IT2Fil. in Tape Feed-Out Ckt. 

AHume If\ H 'V at End of VeBlage 

: - ~H...._\V . -- ' . -- ' SO'IUS 1AM Contact !tF"cont,.ct 
I I 
I I 

Lg_ ~ 
t 
I 

lQ_ -I -.. 
I -.. ._·. 

14 1R I Tape Feed-OUt Mag. ·_:::Charges Cond, G ----
Tube rrf (Plate Curr. in Approx •. 6 Secs.) 

I 
I 

fi2" 
I 
I ·.· . , ... . l~. , ; . 
I --

14 1R I Tape F~eci-OUt ~g.~~~IT2 Fil.· 
I 
I 

l!g_ 
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RECEIPI' OF 
ANOTHER 

MESSAGE FOR 
14 RO TYPING 

REPERF. 
DURING 

FEED-OUT 

RECEIPI' OF 
MESSAGE FOR 

ANOTHER 
STATION 
DURING 

FEED-OUT 
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OF 14 RO 
TYPING 
REPERF. 

Assume Another Message Arrives for 14 RO TR During Feed-Out (Line J.3) 

39. Reception of First Char. of Msg. Code 
I 
I 

40. SOTUS !Univ. Contact 
I 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

rt_ 
,,,,, .._ 

/ -.... ,,,, -.... 
14 '1R I Tape Feed-Out Mag. - 'Discharges Cond. G 

SO'I'US jAM Contact L 
I 

I 

~ 
I 
I 

1c 
I 

rtL 
On Receipt or .. (= \JI 

\ 

' L 
SOTUS I LF Con tact 

I 

fiF 
I 

li 
Ckt. Is Now Normal and Ready to Initiate Another Feed-Out at End of 
Message (Line 29) 

Assume Message for Station other than 14 RO TR Arrives During Feed-Out 
(Line 33) B 

51. Reception of First Char. of Msg. Code 
I 

I 
52. SOTUS jUniv. Contact 

I 

I 
5.3. ID-_ 

I --/ -..._ 
54. 14 TR !Tape Feed-Out Mag. - Discharges Cmd. G 

55. SOTUS lsta. Code Contact 
,,,, ' ,,, ...... 

56. fci or fsi 

58. 

oo. 

On Receipt of ( = \V 
\ 
' L 

SOTUS / LF Con ta.ct 
I 

rt¥ 
I 
I 

~ ,,,,,,,,__ __ 
/ --14 TR I Tape Feed-Out Mag. -charges Cond. G 

Complete Feed-OUt Now Initiated (Line 33) 
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IN.SERT 
PRIORI'IY 
TAPE IN 
'IRAN.S. 

DIST. #1 

RECEIVE 
BLANK-
PAUSE-
SPACE-U 

(PRIORITY 
START 
CODE) 

ISS 3, SECTION. 580~ 101-400 

TRANSMITTER STAR!' 

Assume Message Being Received by 15 RO TTY 
------
LF P OL ALA SPA Sl 

61. Tape in T,D. Closes Tape-Out Conte. 
I 

I 
62. fin" 

63. O~eration of Priority Key 
I 

64, f'Pi L 

SOTUS Receives 1113iank", followed by ~tking pause 
;' -

. ,,,"" ---
65. SOTUS I Biank-Pause Contact ."'"Unblocks Trans. Start Con ts. 

_,_;.- . ' --
66. ref (Disconnects 15 RO 'I'l'Y From Line Rel.) 

\~ - - - - - - - - - -
67. Rerooves Shunt from SCYI'US "H" Sen~ C~te.- - Supplements Pos. Batty. For P 

68. 

69. 

10. 

71. 

72. 

13, 

74. 

SO'IUS Receives "S~ce" 
.............................. ' 

,,,, L'~; 
SOTUS I Space Contact . 'Unblocks Start Code Function Levers 

/ ........ ·. . . . 

/ ...... ISP _B.:::il .... a.n_k ___ P_a_u_se_C ___ o_n-ta-·c-t · 1· 

I 
I 

!SPA 
/'-

/ ,,',· ··· ... ·. . ·.· I MlA or IM2A °(If Either Was Operated: f'rom Previous Transmission) 

SOTUS Receives Sta.rt Character 11U11 

I 
I 

sarus !start Code Contact (Momentarily) 
I 

I L ,,,,..rMf __ 
.,,,,,,..,,,,,,. --::::-------

~/ ·~~ ~~~-
Shunts SOTUS "H" Send Cents. lwu Trans. Diet~- #1. l Stop Mag. 

Tape Sent to Switching Uni·t. Rece'ipt of Traffic Causes Trans. St~rt Ckt~, , 
to Send W'V 

75. · On Receipt. of '+' Char. 
. . ' 1"""'-"":::;.""::::..--

1 - --76 •. SOTUS ! B~n~-Pam,e Con ta~~\ Blocks, St~rt Code Function Levers 

78. 

79. 

- \ 
~-- SOTUS ~pace ·contact 

I' I 
'I·\ :lg_. 
I \ ' I Shun ts SOT.US "H" Send Conts.. \ 
I ~SPA 
I ', .. 
I 'Ml.A L 
I 

80. 

I 
Reconnects 15 RO TTY to Line 81. Relay, Inoo,ming Message Resumes 
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END OF 
TAPE II 
TRANS. 

DIST. 11 

INSERT 
NON-PRIORITr 

TAPE IN TRANS. 
DIST. #1 

I?GERT TAPE IN 
TRANS. DIST. #2 

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

LINE RELEASE 
DELAY CKT. 

PROVIDED 

RECEIVE BLANK­
PAUSE-S PACE-U 

(PRIORITY 
START CODE) 

WITH NO . TAPE 
IN TRANS. 
DIST, #1 

EMERGENCY 
STOP SIG., 

BLANK-PAUSE-X­
LTRS.-LTRS,, 
RECEIVED 

WHILE TRANS, 
DIST. #1 

IS SENDING 

82. 

8). 

84. 

es. 

( 86. 

(e1. 
ea. 

At End ot '!ape In TranamitterJ._.T.D. Tape-Out Contacts Open 
---- :::=-;:;:,. 

~ Tri._----=-.:=-. -
,,, : 
I 'l!!. Removes Shunt from SO'IUS "H" Conte. 
I 
I 

Trans. Dist. #1 !Stop Kag. 

Same as Linea 61-BS, Except Omit Lines 6) & 64, SOTUS Receives Start 
Character "A" and In Line 8.3 Rel. Pl Does Not Release 

Same ae Lines 61-86 Except Relays T2, P2, 142 & M2A Are Involved Instead 
or Tl, Pl, Ml & MlA, and Start Characters Are "F" and "S", Respectivel:, 

When Rela:, T2 Operates (Same as Line 62) It Discharges Cond. E. & F. 
When Relay 112 Operates, Fil. Tl. At End of Tape in Tranmnitter, 
T.D. Tape Out Contacts Open 

. I 
I 

89. l1!_ ,---
\ -90. Trans. Dist. #2 l Stop Mag. - ... Charges Cond. E & F 

r----------J 
91. fTl ( Plate Current in Approx. 20 Secs. - During 'Ihis Interval 

I Another ·Tape Can Be Placed in Trans. Dist. & Relay rrr,-
1 Discharging C.ond, E & F Before rn: Trans. Dist. Stop Mag. 
I Operates and Tape Is Sent) 

I 
92. fli 

I 
I 

93, ~ Remove■ Shunt From SOTUS "H" Send Conte. 
I 
I 

94, !Tl Fil. 
I 
I 

9$. l!! 

96. Same as Lines 6S-7l 

97. 

98. 

SOTOS Receives Start Characte·r nun 
I 
I 

SO'IUS !start Code Contact (Momentarily) 
I . 
I 

Trips SOTUS 11Hn Send Contacts, Which Are Not Sh\Ulted, Since Relay Ill 
Ca."lnot Operate (Line 7.3) Because Relay Tl. Is Not Operated (Lines 61-62). 
An nH" Response Is Therefore Sent to the Switching Unit. 

Tl Ml L MU L SPA TD #1 . Stop lfagnet Tape Out Cont. 

Assume Emcy". Stop Signal Sent to Station 

99, S0TUS fBlank-Pause Contact (During 1.$ sec, time-out) ...... --
100. jBP.(Disconnects Rec. TTY from Line Rel.) 

101. SOTUS Receives Character nxn 
l 

I L 
102. SO'IUS Ix Contact 
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EMERGENCY 
STOP SIG., 

BLANK-PAUSE-X­
LTRS. -LTRS., 

RECEIVED 
WHILE TRANS. 

DIST. #1 
IS SENDING 
. _.(CONT'D) 

MANUAL CONN. 
eF RO TTY 

MANUAL 
START OF 

TRANS. -DJS T. 

STOP 
TRAt-5MISSION 

FROM 
TRANS. DIST. 

WITHOUT 
SENDING 
END--OF-
TRANS. 
SIGNAL 

ISS 3, SECTION 580-101-400 

102. sorus I x con tact L ,,,,,,. 
/ .,,,. L 

103. Ii¥ - _ 
I' ---

/ ' --
104. l,!! I Ell STOP l Lamp - - - ~!AL L ( See Linea 19-23) 

' \ 
10;. Trane. Dist. #1 IStop.Mag. 

SOTUS Receives 'V',Char • 
...... 

........ 

106. SOTOS IX Contact 

107. SOTUS !Blank-Pause Contact (At end or 1.5 _see. time-out) 
/ , ·. .. . . 

108.; i ~ (Reconnects_ Rec.' TTY To _Line Rel.) 

109. 

no. 

111. 

112. 

~13, 

114. 

11,. 
116. 

117. 

118. 

119. 

120. 

Assume Tape Is _Reset In Trans. Dist •. 

ALM Rl.S Key Operated 
I 
I 

~-,-, 
I - -I EM STOP l Lamp ~- . ' : . 

I ------
ALM Lamp Extinguished - ---Buzzer :silenced · 

MISCELLANEOUS 

Operation of Locking MAN CUT-ON Key Coririects the 15 RO TTY 
and the 1L RO TR to the Line Rel. Independently of Relays S1 and S2 

Assume Tape in Trans. Diet #1 Tl 

IMAN. STARr l Key (Momentarily) 
I 

I L 
~------

\ ------
_Trans. Dist. #1 !stop Mag. IMlA 

. - . - -

During 'This Operation There· Is No 'Interference With the Path to The 
15 RO TTY or 14 RO TR. For Action At End of Tape, See Lines 82-85 

Assume Transmission Proceeding ('Line 74) and Tape Stop Contact Opens, 
As by a Tape Snarl 

Trans. Diet. #1 )stop Magnet 

If 'nlpe Contact Recloses Within 45 Secs. 
I 
I 

Trans. Dist. #1 !Stop Magnet - Message Resumes 

If Tape Contact Does Not Reclose Within 45 Secs., Trans. Start Ckt. 
Sends Start Pattern for Next Sta. When SOTUS Recei~!-'!.Space" Char. --

------ L ----sarus I Space Contact - - - - -
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STOP 
TRANSMISSI~ 

FROM 
TRANS. DIST. 

WITHOUT 
SENDING 
END-OF-

'IRANS. 
SIGNAL 

(CONT'D) 

POWER 
SWITCH 

TURNED OFF 
WHIIE 

SOTUS IS 
IN 

DEACTIVATE 
CONDITION 

ALARM 
OPEN 

RECEIVING 
LOOP 

120. 

121. 

122. 

123. 

124. 

12s. 

126. 

127. 

128. 

129. 

1.30. 

1.31. 

1)2. 

SOTUS I Spa<;_e ... Contact L 
...... 

!SP..,.....,... ..... _ 
,}.... - ... ._ t ... 
1.2.!!. slow ~ 

' ' 'l»u 

Transmiesion Now Cannot Resume Until Tape Stop Contact Reclceee end 
Tran1!11111. tter Recei vei Its Start Pattem · 

Assume sorus Tumed orr During Deactivate Condition or While Receiving 
Start Pattem 

LF or BP P 

I Power Switch P - No Etf ect On P or SOTUS Mot.or Because LF or BP 

At End or Message At End ot Start Pattern 
I I 
I I 

. lk_ --~ 
I --
1 -- -- -- ---lL <.~- -

I ---
1 --

Holds SOTUS Sel. Mag. - - - -SOTOS I Motor 

Assume Receiving Loop Goes Open 

rs 
..!... s 
IS ' I ......_ 
I -..........._ 

~(Slow) 'SOTUS. I Sel. Mag. 
I 

[it L See Lines 19-26, Except A.Ill RlS Key May Be Operated •• soon aa 
Loop Recloae1 
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Si:LECT 
,,U,GNET r------ 14 TYPE-7 I .,., • / TRANS.DIST. I I MAG!tET I 

I I I ~1~ I I CONTS I 
I I I I I I 

II I 3 I L J 

I J 
I© 

r A 
. . --~ I~ . 
I ; !'--<'>---------------,------, I: ... ,-<'>-- - -------+-, 
1 l' ~ff.:--7 

BIASl!'.O ,1:1!'--41---1----------, J ,,.!f1e 7 g '----<Jl, -----1,----------, L_· __ - J : =---------~c-_-_-_--'_-_-_-_--_-_-~ __ -- - .J 

Tl TAPE IN-I 

-STATION 2 
---- ____ ,9_TT_Y ~NDING 14 1rYPIN?_!IE_P_ER_F_o_R_AT_OR~EC_E_1v_1N_G __ 

COPY \ll~EN PERF: 

COP, 
WHEN I SEND. 

I L __ 
r7R.QTfflNG -7 EPERFORATOR 

LIME RELAY I I BIASED 1-:~ 

r--- --- -14TvPt-( 
TRANS. DIST. I 

I I I 
I I 
I 

' I J 

I 
~~====t:--:=::.~-:=::.-:=::.~==I== __ r=-LJ 

c __ _ 

r: 
.--,3 19 I I· 20 
1 l~1-
1 I 
I 

I I BE 

I BO 

! F ~~.:.-.,!~~ .::,,:.::o-• 

BA i i 
I I I I I I I 

REC. LOO" ------+ 'i 

I ' ~1~'Mo_~--~=L-------~--~ 
st 'f C 

MAN CUT·ON 

30 
EM STOP 2 

WHITE 

(++)-'½...,.• _ _..,.,R'-,0:: ST:~E NOTE IOI 

G CO ..-~-- - -- --- ---- ---'-!~ I• 
17 33 ½cA' tf1-~,.$-.--ci,ii,-I------------------ -------------------------------------- ------,<>------=--_-::.:: __ - ----

ISS 3, SECTION 580-101-400 

AL ,11 ALARM r SEQUENTIALLY OPERATED TELETYPEWRITER 7 
TOP UNtVERSAL SELECTOR (SOTUS) I : : • I 

M ½ T I SELECTOI' tut11~?r~ i:n"ticri,:T£ j 
i t MAGNET CONTACTS SELECTE0) I ~~-;;;--.;:.-+----t-<~-;:::t1 I 

L---<CH:-~ V L I 
fAC DC 

"--r-' '----r--' T0 TO SDTI.IS IISV. AC. 
NO TOA POWE A 

'----r--' ,o 115\I.A.C. POWElt Tt'flU TM SWITCH 

I " p I, 

"H" SENO CONTS. 

ENEA. 
STOP (XI '"): COHT$. 

SPo\CE CONTS. 

&LANK-l'NJSE C0Nt 

UNNEltSAI... 
C~TS. 

LINE ru.o (DEACTIVATE) 
CONTS. 

-~0----3 R·Y CONTS. 
TERMS 
ON KS· 

STATION 6 GROUP CODE 
CUT•ON OR 
CHECK CONTS 

I I I I I I I I I I 

. ""' - ___ _ _ _ ____ _J 

LEGEND 
~ T(RM STRIP STATION CONT~OL 1..HT. 

6 TEJll"'5. ON TTY TAB-..E QJ Tl:AMS. ON TTY 8.-sE:. 0 TERNS. ON TTY SI.II' CONNECTORS. 
CODE ASSll,NMEN'TS ILLUSTRATED 

STAT~ ! STATION '2 OTl'll!J',. lT:JIONS 
AB-NOIVJOUAL 

Jll,·GIICUP JJ-(1110,JI' 
AM-,~VIO..IAL JB-GRCU' JJ·Gl'tOUP CA,CO,JM 

© WIAINli rOR NfUTRAL Rii:CEIVl'k;• OMITTED l'Olt POI.AR 0 © © © 0 

WIRING FOR .060 AMP. NEUTRAL RECE!VING OMITTED roR .0'20 AMP. 
WIAINI, fOI' l'RIOR1TY SEAVIC[ 
Wfillf'tG F"Oft ~CllEl>-IN ALAR"l 
llllll~ FOIi RECEPTION OF ADOJIESS COOES. 
WIRING fOR RECEPTION 0F MESSAGES WITH NON­VALIO COCIES BY STATIOf,I I. 0 :,:':Os:~i>l~RN·ON OF SOTUS M0ltlff IY 

0 WIRING FOR TIJRN·ON ~ SOTUS MOTOR BY 
l>OWER SWITCtl 

CIRCUIT NOTES· 
IOI. WHEN SU. 2 IS ltEMOTI!' l'ltOM STA. 11 A SEC ONO 1111 STOP 2 LAMP IS (;ONNECTEO IN 5£1111ES WITH THIE 

Elli !ITOP l UIIIP SHOWN. l-HIS SECOfllD LAlilf' IS U)CATIEO AT STA.. Z. IN THIS CASIE PAJIT o, RE.I. IN SEIIIIES WITH THE DI STOP 2 u•s IS STII.UPIO OUT. 

Figure 1 - 81D1 Teletypewriter Switching Unit Station Control Circuit and SOTUS Unit Relay Functions 
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