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BELL SYSTEM PRACTICES
Plant Series

SECTION 591-035-201
Issue 1, January 1971
AT&TCo Standard

DATA SET 109F USED IN DATREX* SERVICE
INSTALLATION AND CONNECTIONS

1. GENERAL

1.01 This practice provides information on the

installation and connection procedures re-
quired when providing DATREX service using
the Data Set 109F.

*Service Mark of the Bell System.

1.02 The data station will be shipped from the

distributing house with the data set al-
ready installed in the teletypewriter. Installa-
tion of the station requires that the line be
correctly connected, the line pads adjusted to
provide the proper current level, verification that
the proper options or features are provided, and
power supplied to the data station.

1.03 A 3-conductor cord is used to connect the

TTY to a 117-volt 60-Hz ac power supply.
The customer must furnish a 3-wire outlet that is
not under control of a switch.

2. TOOLS AND APPARATUS

2.01 The data station is assembled at the dis-

tributing house; therefore, the only special
equipment required is a KS-14510-L5 or equiva-
lent volt-ohm-milliameter. This meter is required
to set the resistor pads to provide the proper line
current.

3. OPTION CONNECTIONS

3.01 Before any connections are made to the

station, a check should be made to deter-
mine that the station is equipped with the proper
features and options necessary for this installa-
tion. The service order should indicate the fea-
tures and options being provided for this service.

3.02 The options provided by Data Set 109F

are given in Table A which shows the
letter designation assigned to these options.
Table A also indicates the options that are
“factory furnished” ie, the data set is shipped

with- the options installed. Table A shows only
the options that are applicable to DATREX
service.

3.03 The additional features that can be pro-

vided by the Data Set 109F are indicated
by the assigned list numbers associated with each
data set. Table B shows the feature provided by
each list number and the combination of list
numbers that are available for DATREX service.
Table B also indicates the applicable wiring
table and corresponding figure that can be used
to check the options and features being provided
by a data set.

3.04 To determine if the proper options and

features are provided, refer to the service
order and Table B. After determining the fea-
tures and options required by the service order,
look up the applicable figure and connection
diagram given by Table B.

Note: Options are installed in the Data Set
109F by first making the connections re-
quired to install either the W or V options.
The additional options are then installed by
making the connection indicated in the
applicable option column.

3.05 The physical location of the terminals and

leads referred to in wiring Tables C
through H and Fig. 1 through 6 are shown by
Fig. 7 and 8.

3.06 After checking the data set connections

and verifying that the required features
and options have been provided, the data station
is ready for installation.

3.07 When the data set is used in a single

access DATREX service, the 635T2 key
in position 3 (ie, D) must be equipped with the
stop button P-28F594. This stop button is stored
in position 5 (ie, B) at the factory. When prop-
erly equipped with the stop button, improper
operation of the data set is prevented since the
position 3 button is blocked.
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SECTION 591-035-201

TABLE A
FEATURE OR OPTION : DESIGNATION

DATREX arrangement N (See Note)
Receiver arranged for space crossover shift Z (See Note)
Receiver arranged for mark crossover shift Y

No crossover shift X
Full-duplex operation W (See Note)
Half-duplex operation A\

Motor stops upon reception of an EOT R (See Note)
end-of-transmission character . SST T

(EOT) and transmission of a timed

space signal (send space timer — SST) EOT & SST S

Note: The options that are indicated by this note are factory furnished, ie, factory installed options.
The data set is shipped with these options already installed. In order to provide a different feature
or option, the wiring of the data set will have to be changed.

TABLE B
DATREX
FEATURE CODE
TABLE FIGURE
Basic data set (CP EU2 and keystrip) L1 C 1
Data set equipped with ET1 circuit pack
(EOT and send space timer) L1/2 D 2
Data set equipped with rotary dial option L1/3 E 3
Data set equipped with TOUCH-TONE® 11/4 F 4
dial option (includes ET2 circuit pack)
Data set equipped with ET1 circuit pack and
rotary dial option L1/2/3 G 5
Data set equipped with ET1 circuit pack and
TOUCH-TONE dial option (includes L1/2/4 H 6
ET2 circuit pack)
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ISS 1, SECTION 591-035-201

CORD
- NOTES:
TTY MACHINE rR-6_ MY N DATA SET 109F-LI 1. TERMINAL NUMBERS FOLLOWED
I G-Y BY AN OPTION DESIGNATION
INDICATES THIS TERMINAL
| R NUMBER APPLIES ONLY WHEN
| W-0-6 EU2 THE DESIGNATED OPTION
} (NOTE 2) 7 IS USED.
LOW PAPER WeRG 3 Q TO TIP
1 N —n-
— X BR-Y 8 2 AND RING
0T TEST | -2 OF LINE
R-Y —+ ooy
- —-— 2 - G-w
| wosR - \®6 25
BREAK [
CONTACT W-0-BL 10
—_— - BR=-W 13
| w-Bk-0 ?2@ T >
SEND -= = s T LINE |
CONTACT 1 W-BK-P .
o ] 9'—9 13 @ O BR-BK
w-p
- >—1 SO
= X
24 vOLT 4
+ BL -
POWER - — — /Ja‘—O—+z4 2 & ® >R 1 LocaL
SUPPLY Y —+
B8 ® 2
w-G /
———-
| ® W BR-R
2 187
___+° ® o 0) . 3>< LINE
2
Y@ _PIB@ ®: " | |
1
I s 8 ! ®\ 2
- - =7
5 @/ T0 TIP
¢ 2 24 AND RING
| LOCAL LINE | LINE 2 OF LINE
[ﬁ] 2. THE FOLLOWING LEADS
| q MUST BE TERMINATED
L6 L4 LG L2 G L3 AS INDICATED BELOW:
| 4 14 14 S~w 28
51 51 51 SPADE-ENDED | CONNECT
X roca X LINE 1+ X LINE 2 . LEAD COLOR | TO TERM.
° BL-w e R-Y 9
F 5 = 2@ 27 W-R-G 9
BL-BK 0@
I 6 W-0-G 20
e L
| i 3 X R 2
\ / s} [o) -
(NOTE 2} @ R-BL 15
TEST "‘frEST"G R-G IS
BL-BK 16
0-W 17
INSULATE
0-v SuL
AND STORE

Fig. 1 — Data Set 109F-L1 — DATREX Arrangement
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SECTION 591-035-201

OPTION CONNECTIONS FOR DATA SET 109F-L1 —DATREX SERVICE

LEADS
FROM

SPADE-ENDED

CONNECTIONS REQUIRED
TO INSTALL OPTIONS (See Notes 1 and 2)

CORD LEAD COLOR TERMINALS FOR TERMINALS FOR
OPTION W OPTION V
BL-W 21 21
O-W 17 17
G-W 25 25
BR-W 7 7
S-W 28 28
BL-R 24 24
O-R 18 22
G-R 1 1
CAl BR-R 18 5
S-R 22 18
BL-BK 16 16
BR-BK 13 3
g:glﬁ See See
Note Note
E-0 3 3
R-G
BL-V 2 10
0-Y 27 27
BR-Y 8 8
S-Y 6 6
CA2 G-Y 17 17
0-V See Note 3 See Note 3
BL-Y 21 21
S-BK 2 10
W-0-BR 6 6
W-0-BL 10 2
W-BK-O 10 2
W-BK-P 15 15
W-R-G 9 9
Teletype- R-G 15 15
writer R-B 15 15
Call R-0-G 20 20
Control R 20 20
Unit R-Y 9 9
W-P 9 9
BL 4 4
wW-G 4 4
(0] 12 18
S 1 1
Tip and — 26 26
Ring (to — 24 24
metallic
loop)
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ISS 1, SECTION 591-035-201

TABLE C—Cont

Note 1: The Z, Y, and X options are provided by screw switches which are opened (screws turned

out) or closed (screws turned in) to install the options as follows:

e The Z option is installed by closing the Z switch and opening the Y switch (see Fig. 9).

e The Y option is installed by closing the Y switch and opening the Z switch (see Fig. 9).

e The X option is installed by opening both the Z switch and Y switech (see Fig. 9).

Note 2: In addition to the connections required to install the W and V option, secrew switch W

must be closed when the W option is provided and open when the V option is provided (see Fig. 9).

Note 3: These leads must be insulated and stored.

TABLE D

OPTION CONNECTIONS FOR DATA SET 109F-L1/2 — DATREX SERVICE

CONNECTIONS REQUIRED TO INSTALL OPTIONS (See Notes 1 and 2)
LEADS SPADE-ENDED
TERMINALS TERMINALS TERMINALS TERMINALS TERMINALS
Zlgg LEAD COLOR FOR FOR FOR FOR FOR
OPTION W OPTION V OFTION R OPTION § OPTION T
BL-W 21 21
oW 17 17
G-W 19 19 25
BR-W 7 7
S-W 28 28
BL-R 24 24
O-R 18 22
G-R 35 35 1
CAl BR-R 18 5
S-R 22 18
BL-BK 34 34 16
BR-BK 13 3
EZSL See See
R-G Note Note
R-BR 3 3
BL-V 2 10
0-Y 27 27
BR-Y 8 8
S-Y 6 6
CAZ G-Y 17 17
0-V See Note 3 See Note 3
BL-Y 21 21
S-BK 2 10
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SECTION 591-035-201

TABLE D —Cont

CONNECTIONS REQUIRED TO INSTALL OPTIONS (See Notes 1 and 2)
E%ZE i:ﬁgﬁ':gf:: TERII\:ACI;;ALS rsnnl)l:ALs renr:g;ms 'I'E‘Rrg;ALS TERAFA‘;NRALS
OPTION W OPTION V OPTION R OPTION § OPTION T
R-G 15 15
R-BL 15 15
R 20 20
W-0-G 20 20
Teletype- W-0O-BR 6 33 33
writer W-0-BL (See 31 31
Call Notes 4
Control and 5)
Unit W-BK-O 10 2
W-BK-P 15 15
W-R-G 9 9
W-P 9 9
BL 4 4
Ww-G 4 4
0] 12 18
S 1 1
R-Y 36 36
37 9 9
38 31 (See (See
Notes Notes
Circuit 4&5) 4&5)
Pack 39 31 6 6
ET1 40 11 11
41 1 1 35
42 19 19 32
43 25 25 32
Tip and — 26 26
Ring (to — 24 24
metallic
loop)

Note 1: The Z, Y, and X options are provided by screw switches which are opened (screws turned
out) or closed (screws turned in) to install the options as follows:

e The Z option is installed by closing the Z switch and opening the Y switch (see Fig. 9).
e The Y option is installed by closing the Y switch and opening the Z switch (see Fig. 9).
e The X option is installed by opening both the Z switch and Y switch (see Fig. 9).

Note 2: In addition to the connections required to install the W and V option, screw switch W
must be closed when the W option is provided and open when the V option is provided (see Fig. 9).

Note 3: These leads must be insulated and stored.

Note 4: To install the option in this column in conjunction with option W, connect to terminal 10
on CP EU2.

Note 5: To install the option in this column in conjunction with option V, connect to terminal 2 on
CP EU2.
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ISS 1, SECTION 591-035-201

TTY MACHINE DATA SET I09F LI/2
-Q36 ¢p 31 , P/O A . P/O CAZ(G Y)l\—"—\
S,R,T 2:; i 38 <3 €T \‘Dn 26
R, TEST | i -
o (ros m| L XY <1 BRY) | & CP EU2
+ i, (s-1)
GD , <2 25 043
E\O/T (rR-Y) GO ' CP ETI
e——— S,T L ST - O 42
il (w-0-BR) ‘ ®woTe 3)
BREAK - ‘ - | 6 )
CONTACT w-0-BL ' (NOTE 3)
'E _|w-o-m1) . ® . 10 @ ® p P/o A
(w-BK-0) (NOTE 1) L~ (6w /0 CAl p \
seNo [ T ( ) > @ o @ (BR-W) > 37 L Tume
w-BK-P 15 BR-W ! J
CONTACT - ! 70— > 1> K LKeY | ooee)
Iy o5t T
-— - 9 7 2 /T b
24 vouT | = _ _ _|W-P) A \ TO TIP AND
POWER + (BL) K ] RING OF
SUPPLY - 4 3 Q «{BR-6K) > 3 S LINE
|
= +24 ! : K
CP ETI 22 ®  _ (s-R) [ A L key | LocaL
+ @35 419 400 Y Q’\ _Y@ : & 1 (pos c)
SELECT  pom — — — (W-6) & | !
|
magNer |- 1) ® 5 ® (BR-R) Ly 231 J
DR{VER |
o G| @] c YO |
| |
R e
| |
MOTOR (s) o ® [ |
CONTROL [ — — /® @ I
RELAY P/O A (G-R) ® (0-8) I) 3 T X
P \ 0 — 18 Q - > 1 D L key | LINE 2
CORD ON =< 64 ® (BL-R) ' 4 (pos D)
Y X | . P P/O CAl B — YO — NP
L L KEY <5< (NOTE 1) T
CAL T | P
(pos ¢) T AT 5 2
LOW PAPER !
W-R-G LS
N —: \@'l s P ¢ % NOTES: 3. SPARE LEADS SHOWN IN TABLE MAY
W-0-6 1 SLe T |. TERMINAL NUMBERS FOLLOWED BY AN OPTION BE INSULATED AND STORED OR STORED
- r X L< 6 4o 200 DESIGNATION INDICATE THE TERMINAL NUMBER ON TERMINALS INDICATED BELOW:
(NOTE 4) K ONLY FOR THAT SPECIFIC OPTION. REFER TO
t LKEY Pouo Il sl ——4¢ - -EN NNECT
R-BL LINE + o3 ! ( 2® L5 FOLLOWING TABLE FOR ADDITIONAL INFORMATION ggtgg SRDSS,‘;EQD $2RMENALT°
Ll & .
", (PoS ) < 4 +24 I NO)] ON CONNECTIONS: BL-BK (T OPTION) 16
@—l :(LZ ——e LL (NOTE 1) SPADE-ENDED | CONNECT TO TERMINAL o 7
[}
| 28 21 I 27 LEAD COLOR
> Ll A on oecs | w orrion] v orrion o | e
e 1 < pd
6 T
X | ) | | §-BK 2 10 38 (R OPTION) 31
LINE 2 L KEY __———:—( 5&—o P/O CAl v 2 o 39 (R OPTION) 31
(POS D) < 4 € n (s-w) 42 (T OPTION) 32
G e & (BL-W) W-BK-0 10 2 43 (T OPTION) 32
} )LG pa : w=-0-BL (R W-R-G 9
~ R P/0 CA2 10 2 41 (T OPTION) 35
< - N (0-v) (0-v) OPTION ONLY)
< 4 € 4. THE FOLLOWING LEADS FROM THE
L KEY | 1< 5 (BL-Y) 38(SOR T 10 > CALL CONTROL UNIT MUST BE
TEST X e ol (s-BK) OPTION ONLY) TERMINATED AS INDICATED BELOW
P -
(POS A) <6 ¢ T (BL-v) (NOTE 3) 2. (R) OPTION— END-OF - TRANSMISSION (EOT) SPADE-ENDED CONNECT TO
L
L@—l 'JLG f—,—l (O-Y) o OPTION —SEND- SPACE -TIMER (SST) LEAD COLOR TERMINAL
> ; <{Ls € ® (5) OPTION —EOT AND SET W-0-G 20
LG & CP ETI 20
! L6 < P/0 CA} - G R
OFF L € (BL-8x) Q34 R-BL B
v | R=G IS
POS F 5
(pos £ L KEY * : ¢ :: (0-w) V-R-G INSULATE
N 6 A AND STORE

Fig. 2— Data Set 109F-L1/2 — DATREX Arrangement
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ISS 1, SECTION 591-035-201

TTY MACHINE DATA SET I09F-L1/3
P/O A s < P/O CAZ (o y) o CcP EU2 6
CORD TEST L Key IT\ | Li (BR-Y) 8 P/0 CAl P/0 A
ON TTY (POS A} N |' | \Z (G-W) n
A 2 \LL (S‘Y) T7 3
(W-0-BR) Jés (BR- ' 7
- N 26 BR-W )}
BREAK NN L KEY LINE 1
CONTACT {(w-0-BL) i9 I I 1 (Pos £)
- (W) TEPEEN |
{6) f 25 ? t
DIAL |
PULSE BL) 10 @ (s nore 1) (¥) |
(W-BK-0) (80 DIAL) —?2 O) :
SEND ‘ OFF NORMAL RECEIVER
CONTACT | (W-BK-P) (80 piaL) X PO (73161 :
- (SEE NOTE 3)
(v) I
SEE NOTE 2 :
22y - I (W-P) . (w) I
POWER
+ (BL) = (BR-BK) !
SUPPLY +24 130 ® ™ 3 :
, T | |
seLEeT e —— (w-e) : ® l I X
MAGNET 22 ® (s-R) N ! LOCAL To TIP
- (0) ® > 1 > L KEY
MAGNET . AND RING
| I (pos ¢)
T@ B ® | | OF LINE
J ! T
MOTOR (s) | RR) Ly 2y
CONTROL  |— —@ — i > i
RELAY P/O A P/O CAI ‘—]c © '
[ L KEY < & €7 N |
X (s al (G-R) - :
LOCAL T | L1 |
EOT (Pos ¢} | ¢ \i |
{R=Y) L5 !
" X (SEE @:'lj{ i A 3 I
LOW PAPER NOTE 2) ~ L6 !
- " L hypll E i
N L KEY ! 5 « ® ™ 3 ¥i 4
(W-0-6) LINE 1 4+ m | 18 ® D N X LINE 2
(POS E) < 4 € © . LEEY | (pos o)
(R) e (BL-R) [ -
T - 2
(SEE | e o
NOTE 4) ~ R
(R-BL) - l¢ ¢ ¢ ' 24O~
T i NOTES:
L KEY 5 &l 1. TERMINAL NUMBERS FOLLOWED BY AN OPTION 3. THE TWO WHITE LEADS FROM THE 8J ROTARY DIAL
(R-6) LINE 2 I T | (5-w) 28 DESIGNATION INDICATES THAT THE TERMINAL SHALL BE STORED UNDER TERMINAL 23 OF CP EU2.
b < e Besoe ez Nore D 120 4 PeowoeD REP LA 10 P e, S TCPMNAL IS KT SloWN ON TS omkwie
Lo <! 2 @ : : 4. THE FOLLOWING LEADS FROM THE CALL CONTROL
@L l T \ " 0 ® SPADE-ENDED CONNECT TO TERMINAL UNIT MUST BE TERMINATED AS INDICATED BELOW:
! 1l _ I LEAD COLOR W OPTION | V OPTI
\ i L3 € (BL-W) é27 P 2 S ON SPARE-ENDED | CONNECT 7O
P , o LEAD COLOR TERMINAL
I : L6 & BL-V 2 10 T s
OFF L - (BL-BK) W-BK-0 10 2 = !
(oS F) | i BL (FROM DIAL) 0 2 s =
TX 5 —
| SEE NOTE 2 2. SPARE LEADS SHOWN IN TABLE MAY BE INSULATED AND
L KEY X DR (0-w) [(SEE NOTE 2) STORED OR STORED ON TERMINALS INDICATED BELOW: R 20
! i SPADE-ENDED CONNECTED TO
- 4 & (0-v)
s 1< 4 € LEAD COLOR TERMINAL
L KEY : 5 & (BL-Y) BL -BK 21
TEST i ($-BK) 0-w L
(POS A) < 6 o-v INSULATE AND STORE
Ir\ e : (BL-V) W (DIAL) 23
@Jl e (0-v) W (DIAL) 23
L - v, W-R-G 9
P/0 CA2 R-Y 9

Fig. 3 — Data Set 109F-L1/3 — DATREX Arrangement
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ISS 1, SECTION 591-035-201

TABLE E

OPTION CONNECTIONS FOR DATA SET 109F-L1/3 — DATREX SERVICE

o SPADE-ENDED O OPTiONS. s(‘s.':: Neter 1 Tgn;N:)TAu
CORD EAD coLoR TERMINALS FOR OPTION W TERMINALS FOR OPTION V
BL-W 21 21
O-W 17 17
G-W 16 16
BR-W 26 26
S-W 28 28
BL-R 24 24
O-R 18 22
CA1l G-R 1
BR-R 18 5
S-R 22 18
BL-BK 21 21
BR-BK 13 3
g:g; See See
R-O Ngte Ngte
R-G
BL~V 2 10
0-Y 27 27
BR-Y 8
CA2 S-Y
G-Y 17 17
0-v See Note 3 See Note 3
BL-Y 21 21
S-BK 2 10
W-0-BR 6 6
Teletype- W-O-BL 19 19
oter W-BK-O 10 2
Control W-0-G 20 20
Unit R 20 20
R-BL 15 15

Page 11



SECTION 591-035-201

TABLE E—Cont

LEADS CONNECTIONS REQUIRED TO INSTALL
EROM SPADE-ENDED OPTIONS (See Notes 1 and 2)
CORD LEAD COLOR
TERMINALS FOR OPTION W TERMINALS FOR OPTION V
R-G 15 i5
W-BK-P 15 15
W-R-G 9 9
Tel.etype- W-P
writer
Call BL
Control ‘
Unit — Cont W-G
0] 12 18
S 1 1
R-Y 9 9
731A w 25 25
Receiver W 7 7
W ‘ (See Note 4) {See Note 4)
W (See Note 4) (Sece Note 4)
8J
Rotary Y 25 25
Dial Y 7 7
BL 10 2
G 19 19
Tip and —_ 16 16
Ring (to 9
metallie - 24 24
loop)

Note I The Z, Y, and X options are provided by screw switches which are opened (screws turned
out) or closed (serews turned in) to install the options as follows:

e The Z option is installed by closing the Z switech and opening the Y switeh (see Fig. 9).
e The Y option is installed by closing the Y switch and opening the Z switch (see Fig. 9).
o The X option is installed by opening both the Z switch and Y switch (see Fig. 9).

Note 2: In addition to the connections required to install the W and V options, screw switch W
must be closed when the W option is provided and open when the V option is provided (see Fig. 9.

Note 3: These leads must be insulated and stored.

Note £: The J8 dial leads are stored under terminal 23 of CP EU2. This terminal is not shown in
Fig. 3.
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iSs 1, SECTION 591-035-201

TTY MACHINE DATA SET I09F-L1/4
(v)
35C3A o : 51 8l o
R-G o
TOUCH-TONE o { 52 P/0 CP ET2
{R-Y) oIAL o (6) 2 53 670
||= vaY o (BK) @ 54
(W-R-G) (NOTE 3) (0-8K)
i} o —Q 56 ¢ CP EUZ2
LOW PAPER o (6L) -Q 57 — 9>
W A 25
9 00 o () Q@ s8 - 23
. (G-w) Q 59 D
(R) B % 26
{W-0-G) 55 —_—— 8
(0) . © 69 64 62 |68 63 65 8@
{w~BL)
(R) . D6 O Q Q 9 (G-w) P/O A
(R-BL) (NOTE 2) 9 éf 03 > N
(w) (W) (BR-W) ! { LINE 4
(R-G) {NOTE 3) P/0 7 HEN S L £
6 P/O A oAz | i 4 kev | (POS E)
73718 <3 Q17 2 J
RECE IVER TEST L | | (BR-Y) ! |
| (Pos a) | Kkey =2 08 ® { | 0 TIP
-T 1 1 — -
¢, o (s-Y) 13 @ (BR-BK) %33 A T AND RING
(W-0-5R) “ | | OF LINE
——— 6 A |® | I
1 BREAK : :
CONTACT (w-0-BL) ‘)
_— S-R ! !
(W-BK-0) |o@ 22 @ @ (s-R) e A L LOCAL
- = (NOTE 1) @ : | 1 KEY | {pOS C)
1 sewo 2 8 ! }
conTACT | (w-BK-P) 15 ! |
® I ]
. =R) ' N
Py - (W-P) SEE NOTE 3 :29 | ) -8 e J
POWER + (L) 4 c I(\D | I
SUPPLY - | ! !
|
zl—m ® 33 H—— )
|
MOTOR (s) Q2 18 @ ® (0-R) S : ><L LINE 2
CONTROL _— VT Jxev | (pos o)
RELAY D, (BL-R) NN
P/O CAI (s ) 28 <
- +24
+ (w-G) 24
SELECT - (BL-w) 21 B
MAGNET | - il
DRI VER = NOTES:

R N ) . ¢ P/O CAZ (g _y) I. TERMINAL NUMBERS FOLLOWED BY AN OPTION 3. SPARE LEADS SHOWN IN TABLE MAY
= e DESIGNATION INDICATES THAT THE TERMINAL BE INSULATED AND STORED OR
® (5-BK) 2 ®oren NUMBER APPLIES ONLY WHEN THE SPECIFIED STORED ON TERMINALS INDICATED

D (BL-V) 0® OPTION 1S PROVIDED. REFER TO FOLLOWING BELOW:
(0-1) . TABLE FOR CONNECTIONS: PPV ——— vy ——
CORD +24 SPADEESES? CONNECT TO TERMINAL COLOR OR NUMBER | TERMINAL
- D
o (o-v) LEA W OPTION | V OPTION BL-BK 16
-4 A (BL-BK) KT z 10 0-w 1
- _ [ (NOTE 3) BL-V 2 10 0-v INSULATE
fo-w)e W-OmBL o 5 AND STORE
"3 333313333 TIITTITITI°1T] -+ —1 — 1~ P/0 W-BK=0 10 2 61 5
v v v A 4 A v VY VYV v CAl 2. THE FOLLOWING LEADS FROM THE CALL CONTROL 68 59
6 5 4 15 16 6 5 4 1216 6 5 4 LG L3 4 5 6 L6 L6 L6 LI 5 6 UNIT MUST BE TERMINATED AS INDICATED BELOW: 0 DIAL 54
4 J N v Yo\ N Y A4 A\ R-Y 9
POAF-t~-Ft-T-T-T-1t-T-1t-1--T-*t-t-T-t—T-T-T-t-+--T1-t—-1— SPADE-ENDED CONNECT TO W-R=C 9
LEAD COLOR TERMINAL
X+ > >t W-0-G 20
L KEY L KEY L KEY L KEY L KEY R 20
\ / N\ 7\ / \ J = / R-G 15
LOCAL (POS C) LINE | (POS E) LINE 2 (POS D) TEST (POS A) OFF (POS F) R-BL 15

Fig. 4 — Data Set 109F-L1/4 — DATREX Arrangement
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ISS 1, SECTION 591-035-201

TABLE F

OPTION CONNECTIONS FOR DATA SET 109F-L1/4 —DATREX SERVICE

e sz e
CORD CoLoR TERMINALS FOR OPTION W TERMINALS FOR OPTION V

BL-W 21 21
O-W 17 17
G-W 19 19
BR-W 7 7
S-W 28 28
BL-R 24 24
O-R 18 22

CAl G-R 1 1
BR-R 18 5
S-R 22 18
BL-BK 16 16
BR-BK 13 3
g:g; See See
R-O Ngte Ngte
R-G
BL-V 2 10
0-Y 27 27
BR-Y

CA2 S-Y
G-Y 17 17
o-v See Note 3 See Note 3
BL-Y 21 21
S-BK 2 10
W-P 9

it o 4

Call Ww-G

%‘I’fi‘:rd R-BL 15 15
R-G 15 15
W-0-G 20 20
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SECTION 591-035-201

TABLE F—Cont

LEaDs SPADE-ENDED CONOPTIONS (Sos Notes 1 and 2)
CORD COLOR TERMINALS FOR OPTION W TERMINALS FOR OPTION V
R 20 20
W-0-BR 64 64
W-0O-BL: 10
e ko : :
Call W-BK-P 15 15
%(1)1111:11)—1 Cont W-R-G ° °
0] 12 18
S 1 1
R-Y 9 9
781A w 60 60
Receiver W 69 69
Vv 51 51
R-G 52 52
G 53 53
BK 54 54
35C3A 0-BK 56 56
Dial w 58 58
G-W 59 59
R 55 55
W-BL 60 60
0] 54 54
61 51 51
62 11 11
63 21 21
Circuit
Pack 65 6 6
ET2 66 19 19
67 25 25
68 59 59
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TABLE F— Cont

ISS 1, SECTION 591-035-201

CONNECTIONS REQUIRED TO INSTALL

LEADS SPADE-ENDED

FROM LEAD OPTIONS (See Notes 1 and 2)

coRo 'COLOR TERMINALS FOR OPTION W TERMINALS FOR OPTION V
Tip and — 26 26
Ring (to
metallic —_ 24 24

loop)

Note 1: The Z, Y, and X options are provided by screw switches which are opened (screws turned
out) or closed (screws turned in) to install the options as follows:

e The Z option is installed by closing the Z switch and opening the Y switch (see Fig. 9).
e The Y option is installed by closing the Y switch and opening the Z switch (see Fig. 9).
e The X option is installed by opening both the Z switch and Y switch (see Fig. 9).

Note 2: In addition to the connections required to install the W and V options, screw switch W
must be closed when the W option is provided and open when the V option is provided (see Fig. 9).

Note 3: These leads must be insulated and stored.

TABLE G

OPTION CONNECTIONS FOR DATA SET 109F-L1/2/3 — DATREX SERVICE

CONNECTIONS REQUIRED TO INSTALL OPTIONS (See Notes 1 and 2)
LEADS SPADE-ENDED
FROM LEAD TERMINALS TERMINALS TERMINALS TERMINALS TERMINALS
CORD COLOR FOR FOR FOR FOR FOR
OPTION W OPTION V OPTION R OPTION § OPTION T
BL-W 21 21
o-wW 17 17
G-W 32 32 16
BR-W 26 26
S-wW 28 28
BL-R 24 24
O-R 18 22
CAl G-R 35 35 1
BR-R 18 5
S-R 22 18
BL-BK 34 34 21
BR-BK 13 3
II:-EII; See : See
) Note Note
R-0 3 3
R-G
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TABLE G —Cont

CONNECTIONS REQUIRED TO INSTALL OPTIONS (See Notes 1 and 2)
:ERAOI:AS SPAI::LAEI:‘DED TERMINALS TERMINALS TERMINALS TERMINALS TERMINALS
CoRo COLOR OPT'I:gn w OP:I?)':'I A\ OP:I%?I R OP'IF'IOO|;I S OP'IF'I%RN T
BL-V 2 10
0-Y 27 27
BR-Y 8
CA2 S-Y 6
G-Y 17 17
0-vV See Note 3 See Note 3
BL-Y 21 21
S-BK 2 10
W-P 9 9
BL
W-G
0 12 18
S 1 1
R-Y 36 36
fv‘:,liigpe' R-BL 15 15
Call R-G 15 15
Control W-0-G 20 20
R 20 20
W-R-G 9 9
W-0-BR 6 33 33
W-0-BL 19 31 31
W-BK-0 10 2
W-BK-P 15 15
37 9 9
38 31 19 19
Circuit 39 31 6 6
Pack 40 11 11
ET1 41 1 1 35
42 32 32
43 16 16 32
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TABLE G—Cont

CONNECTIONS REQUIRED TO INSTALL OPTIONS (See Notes 1 and 2)
LEADS SPADE-ENDED
FROM LEAD TERMINALS TERMINALS TERMINALS TERMINALS TERMINALS
CORD COLOR FOR FOR FOR FOR FOR
OPTION W OPTION V_ OPTION R OPTION § OPTION T
T31A W 25 25
Receiver
W T 7
W (See Note 4) | (See Note 4)
w (See Note 4) | (See Note 4)
8J Y 25 25
Rotary
Dial Y 7 7
BL 10 2
G 19 19
Tip and —_ 16 16
Ring (to
metallic —_ 24 24
loop)

Note 1: The Z, Y, and X options are provided by screw switches which are opened (screws turned

out) or closed (screws turned in) to install the options as follows:

e The Z option is installed by closing the Z switch and opening the Y switch (see Fig. 9).

e The Y option is installed by closing the Y switch and opening the Z switch (see Fig. 9).

e The X option is installed by opening both the Z switch and Y switch (see Fig. 9).

Note 2: In addition to the connections required to install the W and V options, screw switch W
must be closed when the W option is provided and open when the V option is provided (see Fig. 9).

Note 3: These leads must be insulated stored.

Note 4: The J8 dial leads are stored under terminal 23 of CP EU2. This connection is not shown

on Fig. 5.
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TTY MACHINE DATA SET I09F LI/2/3
Q36 cp 39 , P/0 A . P/O J
£l o A (6-Y)
LOW PAPER {NOTE 2) D31 < 34 -Q17
N 1 33 38 TEST b 4 | L (BR-Y)
1 o @ ST (pos a) |4 €Y e (s-v) —0¢ cP EU2
- [} pal
T (NOTES 1 & 2) A C 16 - —0 43 CP ETI
EOT (RY) = an
- _ s @..6d» [ 7
= (w-0-8R) ‘ ® t s
BREAK - 1 (G) 10
CONTACT | ] (w-o-8L) ‘ ® R ;,:'5'5 : (NO@E " PO A
{BL) poca 7 A
W=-BK-0) (84 DIAL) ®e R
cowt | —f R =~ 9s f:nv\)m 3 X Lkey |LINE
CONTAC -BK- 5 - y !
T — | Aw-8x-pP) \ 26 :\2,: 3 (POS £)
9 RECEIVER = 1 >
- - 25
24 voLT __|wem . 7318-64 |
POWER |, , (8L) 1 (NOTE 2) |
SUPPLY | — — — 1 4 () (8)prat |
1 & W) !
CP ETI 37 & +24 | TO TIP AND
|3@® ® (BR-BK ) S 35 | RING OF
@35 410 400 " Y® : i LINE
SELECT [+ _ (w-6) A | |
MAGNET 1 X LOCAL
bRIVER p= — — 1 (0} . 9 |2® 22 @y ®,  sn =1 : L KEY | (pos ¢)
~ ol GD, 0 e 1
|
s ——
|
MOTOR D ® Y I ®, ) 1y 2
coNTROL | — — J (8) c YO !
RELAY | \ b/ A |
\ (6-R) D — ] '
P ya % @ |
CORD ON TTY £ ? 6 € : D P/0 CAl 8 — 18 ® . :
L KEY 5 < ™ 3 >
W-0-G LOCAL DEaoH A —1—Q 3® |e@)® ® (0-R) Ly ! X LINE 2
(pos ¢) DRk (BL-R) ¢ ! J L KEY | (POS D)
R 1 ¢ = AN |
L5 é— c——Ds 2
TraL ] [more 3 L EH e e © i
v |
R-G T d T [ <| 24 w
. NOTES:
\ LINE | L KEY : 5 <—|——'I p I. TERMINAL NUMBERS FOLLOWED BY AN 2. SPARE LEADS SHOWN IN TABLE MAY BE
Ly - INSULATED AND STORED OR STORED ON
CORD ON TTY < 4 T +24 2 +24 OPTION DESIGNATION INDICATE THAT .
(PoS E) ! Lo & | , (Ngz 0 THE TERMINAL NUMBER APPLIES ONLY TERMINALS INDICATED BELOW:
@—l ; N 28 2) I 27 WHEN THE SPECIFIED OPTION IS SPADE ENDED LEAD CONNECT TO
- ] ¢ TABLE FOR CONNECTION INFORMATION.
J i< 6 <7 7 BL-BK (T OPTION) 21
'<—'-< 5 &—4 SPADE-ENDED CONNECT TO TERMINAL
LINE2 | Lkey [ DRI P/O"C?sl_m LEAD COLOR W OPTION| V OPTION 0-v 17
I (Pos ) S o) e 2 o 0-v INSULATE AND STORE
~ pas
@'_l 1 )LG 1 v 8L-BK 2 10 w(DtaL) 3
: | :L3 : P/0 CA2 (0-v) (0-v) W=-BK-0 10 2 w(DIAL) 23
4 &
I DT oLy) BL (FROM DIAL) 10 38 (R OPTION) i
TEST L KEY < 5 € 3. THE FOLLOWING LEADS FROM THE CALL
X ' a (s-8x) CONTROL UNIT MUST BE TERMINATED AS 39 (R ORTION) 31
(pos #) ¢ | (BL-Y) (NOTE 2) INDICATED BELOW: 42 (T OPTION) 32
v IJ pa -
& <L6 &
: 0-Y SPADE~ENDED CONNECT TO 43 (T OPTION 32
> e € (0-) © P LEAD COLOR TERM INAL ( )
P . W-R-G 9
E TS ™ P/0 CAl (BL-BK) R-BL IS
oFF L €T Q 34 R=G 15 41 (T OPTION) 35
1
(Pos F) & : <5 € W-0-G 20
! o
L KEY L¢ 6 - (0-w) (NOTE 2) R 2o

Fig. 5— Data Set 109F-L1/2/3 — DATREX Arrangement
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TTY MACHINE DATA SET IO9F Li/2/4
P/0 CORD ®)
ON TTY
35C34 ) D 55 CP EU2 2
TOUCH-TONE
W-0-G l o 51
fw-o-¢1 DIAL (r-G) % P/0 CP ET2
(R) i © 52 25 67 P/0 CP
(R-BL) | |(NOTE2) - 53 066 ET2
(0-8K) ® '
®-6) | o) 56 ¢ > - |
(w) > ' ° IG& Y
A
= it (6-w) 0 58 | (CD) l
= QD 59 . L ® 43 psocP
LOW PAPER | (o o (BK) 54 o B :5“3@ a2 ETI
R I ——— {
3¢ (NOTE 3) () (W-8L) 69 64 62 68 63 65 6 (NOTE 3) I
0 O O ¢ o o o o (&) P/0 A
{NOTE 3} 19 A ™ 3 > b
(W) (w) ,
(BR-W) | ' Xu o fume
P/0 S
P/0 7 -+ | H—
D3 gy 30 B P/0 A a2 (gmy) | T Lkev | (pos E)
33 9o 7314 —<3 & 017 +> 2 >+ J
RECEIVER TEST X (8R-Y) ! :
I\ 4
GD (pos a) | KEY =T & 8 TO TIP
EOT (R-Y) ' ' (s-Y) ®  (er-BK) ' ' AND RING
N | 1 ol S a Yl N
% _ 2 13 =3 OF LINE
— — 1 {w-0-8r) ® I |
6 A | I
| BREAK | |
cNTACT | (y-0-p1) ®  (s-R) ‘ X LOCAL
22 - £ | Het
— 1 {w-8k-0) % Io@(NOTE n s G ] Kev | (pos ¢)
| senp 2V 8 | ® | |
CONTACT (w-BK-P) o | |
® (@rR) ! '
24V - (W-P) S N - > 2 > P
POWER + (8L) 4 I !
SUPPLY - ® I :
I +24 @ —> 3 H— h
MOTOR D2 (0-R) I ! X funea
CONTROL R A @O - —> 1 key | (POs D)
RELAY 21 (BL-R) N
7
P/0 ETI %
R 5o PO CAI (¢ 28 é
I 29
. (w-¢)
SELECT - — 4 35 419 (BL-W) 21
MAGNET — U " NOTES:
DRIVER ® I.  TERMINAL NUMBERS FOLLOWED BY AN OPTION 3. SPARE LEADS SHOWN IN TABLE MAY BE
— 49 S PO CAZ (0¥ DESIGNATION INDICATES THAT THE TERMINAL INSULATED AND STORED OR STORED
[ - — > NUMBER APPLIES ONLY WHEN THE SPECIFIED ON TERMINALS INDICATED BELOW:
J @ (s-8K) 2@ OPTION IS PROVIDED REFER TO THE FOLLOWING
] ® 0 f ("")DTE TABLE FOR CONNECTIONS: SPADE-ENDED LEAD | CONNECT TO
- o] Ml
(G-R) :BL \;) ;_’@ SPADE ENDED CONNECT TO TERMINAL ggL::(:_Ro:l:_T::': TER I';AL
CORD 0-Y COLOR OR NUMBER a
oN e/ cal \ O 424 R R W OPTION [V OPTIo o =
Y ’ b (0-v) BV > o g-v( S msuur;sI 8 STORE
— 8 1
A (BL-BK) ko 10 2 39 (R OPTION) 3
» ’ ow) (R OPTION ONLY) 10 2 42 (T OPTION) 3z
:l: :£ l i j 3% 43 (T OPTION) 32
i T i S Epuiot A A I & -t-t-4-F--F-4-+-F-4-—-f-4-1- P/0 10 2 61 51
' \J j \% N Y Vv N / 1/ v VN N L :L CAl ® A (S OR T OPTION ONLY) 68 59
LG >4 L2 Le 3 04 63 4 5 6 16 L6 LG L 5 6 2. THE FOLLOWING LEADS FROM THE CALL CONTROL W-R-6 9
o A Yo Y Y Y Y Y_Y_Y_Y_Y_ ' Y Y Y_Y_YXY_Y_Y_ UNIT MUST BE TERMINATED'AS INDICATED BELOW: 41 (T OPTION] 35
SPADE-ENDED CONNECT TO O (DiAL) 54
| , © 34 LEAD COLOR | TERMINAL
T i e W-0-G 20
L KEY L KEY L KEY L KEY L KEY (NOTE 3) P/0 R 20
\ / / - RN / P ETI R=G 5
LOCAL (POS C) LINE 1 (POS E) LINE 2 (POS B) TEST (POS A) OFF (POS F) R-BL 15

Fig. 6 — Data Set 109F-L1/2/4 — DATREX Arrangement
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TABLE H

OPTION CONNECTIONS FOR DATA SET 109F-L1/2/4—DATREX SERVICE

CONNECTIONS REQUIRED TO INSTALL OPTIONS (See Notes 1 and 2)
LEADS SPARE-ENDED
FROM LEAD TERMINALS TERMINALS TERMINALS TERMINALS TERMINALS
CORD COLOR FOR FOR FOR FOR FOR
OPTION W OPTION V OPTION R OPTION § OPTION T
BL-W 21 21
o-w 17 17
G-W 19 19
BR-W 7 7
CAl S-wW 28 28
BL-R 24 24
O-R 18 22
G-R 35 35 1
BR-R 18 5
S-R 22 18
BL-BK 34 34 16
BR-BK 13 3
g:glé See See
Note Note
R-O 3 3
R-G
BL-V 2 10
0-Y 27 27
CA2 BR-Y 8 8
S-Y 6 6
G-Y 17 17
0-V See Note 3 See Notfe 3
BL-Y 21 21
S-BK 2 10
W-R-G 9 9
R-BL 15 15
R-G 15 15
R 20 20
W-0-G 20 20
Teletype- W-0O-BR 64 33 33
writer W-0-BL (See Notes 4 31 31
Call and 5)
Control W-BK-O 10 2
Unit W-BL-P 15 15
W-P 9 9
BL 4 4
wW-G 4 4
0 12 18
S 1 1
R-Y 36 36
731A w 60 60
Receiver w 69 69
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TABLE H—Cont

CONNECTIONS REQUIRED TO INSTALL OPTIONS (See Notes 1 and 2)
LEADS SPARE-ENDED
FROM LEAD TERMINALS TERMINALS TERMINALS TERMINALS TERMINALS
CORD COLOR FOR FOR FOR FOR FOR
OPTION W OPTION V OPTION R OPTION § OPTION T
35C3A Vv 51 51
TOUCH- R-G 52 52
TONE G 53 53
Dial BK 54 54
0-BK 56 56
BL 57 57
w 58 58
G-W 59 59
R 55 55
W-BL 60 60
(0] 54 54
Circuit 61 51 51
Pack 62 11 11
ET2 63 21 21
65 6 6
66 16 16 19
67 25 25
68 59 59
Circuit 37 9 9
Pack 38 31 (See Notes 4 | (See Notes 4
ET1 and 5) and 5)
39 31 64 64
40 11 11
41 1 1 35
42 19 19 32
43 16 16 32
Tip and — 26 26
Ring (to — 24 24
metallic
loop)

Note 1: The Z, Y, and X options are provided by screw switches which are opened (serews turned

out) or clored (screws turned in) to install the options as follows:

e The Z option is installed by closing the Z switch and opening the Y switch (see Fig. 9).

. e The Y option is installed by closing the Y switch and opening the Z switch (see Fig. 9).

e The X option is installed by opening both the Z switch and Y switch (see Fig. 9).

Note 2: In addition to the connections required to install the W and V options, screw switch W
must be closed when the W option is provided and open when the V option is provided (see Fig. 9).

Note 3: These leads must be insulated and stored.

Note 4: To install the option in this column in conjunction with option W, connect the lead to ter-
minal 10 on CP EU2,

Note 5: To install the option in this column in conjunction with option V, connect the lead to ter-
minal 2 on CP EU2.
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TERMINALS 22 THROUGH 28
TERMINALS 16 THROUGH 21
TERMINALS 9 THROUGH 15

TERMINALS | THROUGH 8

CIRCUIT PACK
ET2

CIRCUIT PACK
ETI

SEL 43

SEL 42
SEL 41

seL 37— 7 O SEL 40
SEL 62 SEL 38 SEL 39

SPADE ENDED
LEAD (SEL) 61

Fig. 8— CP ET1 and CP ET2 Showing Spade-Ended Leads — Designation
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4. INSTALLATION AND CONNECTION PROCEDURES
GENERAL

4.01 When connecting the data set, it is im-

portant that the line be correctly polled with

respect to the far-end data set. Therefore, the
state or condition of the far-end data station must

DATREX Installation Using:

Data Sets 109F-L1,L1/2, .................

11/2/4, and L1/4

Data Sets 109F-L1/2/83and ...............

L1/3

be considered in order to correctly connect the
data set to the line. In the following instructions
on connecting the data sets, the far-end station
is assumed to be in a marking condition and con-
ventional current flow (positive to negative) is
used in determining the required connections.
Refer to the following list and Fig. 10 for informa-
tion on connecting the line to the data set.

The line must be connected so the current flows
to terminal 24 and from terminal 26, ie, the
positive gide of the line is connected to terminal
24.

The line must be connected so the current flows
to terminal 24 and from terminal 16, ie, the
positive side of the line is connected to terminal
24.

Note: When the far-end station has not been installed, either side of the line may be connected
to the designated terminals, and the far-end station will have to be polled correctly at the time

of installation.

DETERMINATION OF LOOP RESISTANCE

4.02 In order to ensure proper operation of a
system that uses Data Set 109-types, the
total resistance must be limited. When full-duplex
(FDX) operation is provided, the resistance must
be limited to a nominal 2,000 ohms. When half-
duplex (HDX) operation is provided, the total
resistance may be extended to 2,500 ohms; how-
ever, the optimum value is still 2,000 ohms.

4.03 The total resistance of a DATREX concen-
trator system is made up of the following
parts (refer to Fig. 10):

e The resistance supplied by the line-side data
set (A of Fig. 10)

o The resistance of the line loop from the data
set to the concentrator (B of Fig. 10)

e The effective resistance of the concentrator
(C of Fig. 10 = 400 ohms)

¢ The resistance of the trunk link (D of Fig. 10,
varies with physical location of the station)
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e The resistance that can be supplied by the
trunk-side data set (E of Fig. 10).

Note: In order for any line-side data set to
be connected to and operate with any trunk-
gside data set, the total resistance presented
to the concentrator (made up of trunk-link
resistance plus trunk-side data set pad re-
gistance D 4+ E) must be equal for each
trunk facility. Since the trunk-link resis-
tance (D) will vary with the physical lo-
cation of each data station, each trunk-side
data set pad (E resistance) will have to be
set so that the total resistance presented to
the concentrator is equal for all ports of the
concentrator.

4.04 When the line-side data station is installed,

the effective resistance seen by this data
set is the sum total of the resistance presented
to the trunk-side concentrator, the concentrator
resistance, and the line-loop resistance (ie,
B + C + D + E). The line data set pad (A)
is adjusted to make the total resistance of the
circuit a nominal 2,000 ohms (2,500 ohms when



extended range HDX service is being provided).
The resistance (A) is determined and set as
follows.

(1) Obtain the total trunk-concentrator-far-
end-data-set resistance. This can be ob-
tained from the service order (C 4+ D - E).

(2) Short the line loop at the concentrator and

ISS 1, SECTION 591-035-201

screw-switch settings required to obtain the
total loop resistance required.

measure the resistance of this loop (B) -

using the KS-14510-L5 volt-ohm-milliammeter.

(3) Add the resistance obtained in (1) and
(2). Refer to Table I and determine the

TABLE 1

Note: The Data Set 109F-type screw
switches are designated S1, S2, S4, and S8
for each side of the line. These switches
are always closed and opened in pairs, ie,
both the S1A and S1B, etc, are opened and
closed so that the resistance in both sides
of the line will always be equal. (Example:
If 788 ohms is to be added to the total cir-
cuit resistance S2A, S2B, S4A, and S4B are
open; all other switches are closed as indi-
cated in Table 1.)

VALUE OF SCREW SWITCH RESISTORS AND
RESISTANCE VALUE FOR ALL SWITCH POSITION COMBINATIONS

RESISTANCE SWITCH CONDITION
val).:; !g\) S1 (A & B) 52 (A & B) S4 (A & B) 58 (A & B)
136.2 OHMS* 266 OHMS* 522 OHMS* 1022 OHMS*
0 Closed Closed Closed Closed
136.2 Open Closed Closed Closed
266 Closed Open Closed Closed
402.2 Open Open Closed Closed
522 Closed Closed Open Closed
658.2 Open Closed Open Closed
788 Closed Open Open Closed
924.2 Open Open Open Closed
1022 Closed Closed Closed Open
1158.2 Open Closed Closed Open
1288 Closed Open Closed Open
1424.2 Open Open Closed Open
1544 Closed Closed Open Open
1680.2 Open Closed Open Open
1810 Closed Open Open Open
1946.2 Open Open Open Open

* The A designated screw switches are located in one side of the line, and the B switches are located
in the other side of the line. In order to keep the resistances equal in each side of the line, the
A and corresponding B switch should be operated as a pair and both either opened or closed. The
values given in this table show the total resistance of both switches and a closed or open indica-
tion means that both the A and B switches are in the condition indicated.
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St

Fig

DATREX

NOTE:

Y SCREW SWITCH
Z SCREW SWITCH

W SCREW SWITCH

SCREW SWITCHES DESIGNATED St, S2, S4

AND S8 HAVE AN A AND B DESIGNATION

THE A'S ARE LOCATED IN ONE SIDE OF THE
LINE AND THE B'S IN THE OTHER SIDE. BOTH
THE A AND B SWITCHES MUST BE EITHER OPEN
OR CLOSED SO THE RESISTANCE IN EACH

SIDE OF THE LINE WILL BE EQUAL.

. 9 —Data Set 109F — Location and Designation of Line and Option Screw Switches

DATA SET
109F (SEE
NOTE 2)

AMMETER

oA
CURRENT FLOW

A : 26

NOTE:

|. RESISTANCE PRESENTED TO CONCENTRATOR MUST BE THE SAME FOR ALL STATIONS (EXAMPLE: D' + E' -02
THEREFORE THE RESISTANCE E MUST BE SET SO !
2. TERMINAL 24 AND 26 APPLIES TO DATA SET |09F LI,L1/2,L1/2/4 AND LI

7

8

CONCENTRATOR
(4000
INTERNAL
RES| STANCE
)

TERMINAL 16 1S USED INSTEAD OF TERMINAL 26.
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Fig. 10— Data Set 109F — Line Connection Dicgram for DATREX Arrangement

DATA SET
109-TYPE

DATA SET
109-TYPE

g

THAT THE TOTAL RESISTANCE IS EQUAL.
/4. WHEN DATA SET 109F LI/3 AND LI/2/3

+Ez).




4.05 Make the screw-switch settings as deter-

mined in 4.04. The location of the screw
switches referred to in this text is shown Dby
Fig. 9.

Note: An alternate method of setting the
line data set screw switches is given in 4.06;
however, it can be used only when a connec-
tion through the concentrator to a trunk side
data set can be made.

ALTERNATE METHOD OF ADJUSTING LOOP RESIS-
TANCE

406 The following procedure can be used to

determine the screw-switch gettings re-
quired to adjust the loop resistance when an
operative Data Set 109F-type is connected to the
far end. This procedure may also be used for
DATREX installations when a connection can be
made through the concentrator to an operative
trunk-side data set.

Note: When setting the data set pads by
measuring the line current, make sure the
data set is connected. If the camp-on current
in a DATREX installation is mistaken for a
data set connection, the resistance pads will
not be set correctly; therefore, care should
be taken to make sure the data set is con-
nected at all times during these procedures.

(1) Connect the KS-14510-L5 volt-ohm-

milliammeter in series with the line side
of the data station as shown in Fig. 10 and
measure the current.

(2) When the measured current is greater than

3 mA, additional resistance will have to be
added to the circuit by opening one or more of
the screw switches in each side of the line. If
the measured current is less than 3 mA, the
secrew switches will have to be closed to remove
some of the pad resistance.

(8) The screw switches are designated as S1,

S2, S4, and S8 for each side of the line.
These switches are always closed and opened
in pairs, ie, both of the S1 switches, S2 switches,
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ete, are opened and closed so that the resistance
will always be equal in both sides of the line.
The location of these switches is shown by
Fig. 9. Table I gives the resistance provided
by these switches.

Note: The S1 screw switches can be thought
of as representing a basic unit of resistance
and the opening of this screw switch, in each
side of the line, will add resistance to the
line. Therefore, opening the S2 screw
switches adds twice as much resistance as
S1, opening the S4 screw switches adds four
times the resistance of S1, and opening the
S3 screw switches adds eight times the re-
sistance value of S1. Closing the screw
switches, of course, removes the resistance
in the same increments.

(4) In order to adjust the line current to 3.0 —

3.2 mA, observe the line current and open
or close the S1, 82, S84, or S8 screw switch. By
observing the change in the current, the amount
of resistance that is required can be judged.
This trial and error method can be repeated
until a current level between 3.0 and 3.2 mA
is obtained. This method provides a quick way
of adjusting the loop current when a connection
to a far-end data set can be made.

Note: It may be necessary or desirable to
split the resistance being added to the loop
between the two data sets. When this is
the case, the screw-switch settings can be
made in the same manner to provide only the
part of the resistance at this installation.

4.07 After making the line connections and

setting the resistance pad as indicated in
the preceding text, installation of the station is
completed with the exception of an operational
test to verify that it is operating properly.

5. INSTALLATION TESTS
5.01 When a far-end data set is available for
testing, the installation can be checked out

by operating the data station to verify that it can
gsend and receive messages. A test sentence such
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as “FOX” can be used to verify that both the
data set and teletypewriter are operative. When
the teletypewriter is suspected of causing a
trouble condition, it should be tested in accor-
dance with the applicable practices for the type
TTY used in this installation. For specific trouble
clearing procedures and tests, refer to the sections
entitled Data Set 109F Used in DATREX* Ser-
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vice — Maintenance (591-035-301) and Data Set
109F Used in DATREX Service — Test Proce-
dures (591-035-501).

5.02 Successful operation of the data station

with the far-end station precludes the
necessity of making additional tests to verify the
operational status of the installation.

———



