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1. GENERAL· 

1.01 This section is being reissued to add 
tests using 907 A data test set a.nd to 

make major changes in the text. This 
practice pre~ents som~ of the methods that 
may be used to locate trouble at 3-row TWX 
stations using data set 10 IA or B. It does 
not cover all possible conditions but dis­
cusses some typical troubles and presents 
a testing procedure to determine which 
section of the station or associated 'equip­
ment is causing the trouble. The station 
is the teletypewriter (TTY), data set, and 
attendant set. The associated equipment 
is the line and central office equipment. 
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1. 02 Obvious TTY defects such as nonre-
versing ribbon, stiff keyboards, and 

broken copyholders are not included. These 
may be cleared by referring to the· appro­
pr~ate Bell System Practices. 

1 . 0 3 It can be assumed that, where possible, 
central office equipment trouble has 

been located and cleared before dispatching 
to the station. On transmission problems, 
tests may require coordination between the 
station and central office or back up test 
center. The term back up test center 
designates the test center that is arranged 
to make tests beyond the capabilities of a 
local test center, automatic data test line 
(ADTL), and portable station test meter. 

1. 04 The following precautions should be 
observed when testing the data set. 

(a) When making voltage readings on the 
test points (TPs) of data set units, 

measure to GRD on rectifier, unless 
otherwise indicated, using Northeast 
Electronics test set TTS-28 or equivalent. 

(b) Never use a 1011-type handset or test 
picks in the TPs of data set except as 

specified, as the components of the units 
in the data set may be damaged. 

(c) After operating or working on wire-
spring relays and/ or units check for: 

•Improper position of contact springs. 

•Broken units. 

•Improper position or seating of units. 

(d) When roald.n~~~ests, data set 
should be in off-hook condition unless 

otherwise specified. 

Caution: To prevent transistor damage 
in the KEYER unit of data set 10 lA or 
101B, disconnect ac power to rectifier 
J87215A before performing the following 
operations. 

•Removing or inserting KEYER unit, T 
connector, or J2 connector. 

•Disconnecting TTY selector magnet 
circuit. 
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eQlG (2N 1312) transistor can be 
damaged by inductive discharge of the 
TTY selector magnet when above 
operations are performed with 
J87215A rectifier energized. 

(e) Support rear of fiber printed wiring 
boards on data set cards when using 

inserter-extractor tool to strap wedge­
lock terminals. Use only 24...;gauge wire. 
(See Fig. 1 .for HYBRID UI1-it.) 

(f) Data set should be restored to normal 
or on-hook condition following each 

complete test. 

1. 05 Output of rectifier should be measured 
before making any other tests. Out­

put of rectifier should 9e +20 ±3 volts and 
-20 ±3 volts. Dis regarding the signs, the 
difference in numerical values shall not 
exceed 2 volts. 

1. 06 R~gardless of the reason for. visiting 
a station, a final check of the station 

should be made with ADT L. 

1 .• 07 When a 3- row TWX station is placed 
in test motle, certain transmission 

and pe-rformance tests can be made frorp. the 
nearest back up station test center. The· 
station can be placed in test mode by de­
pres sing the TST key in the attendant set 
after a call has been originated to the back 
up station test cente·r. · · 

1. 08 Do not attempt to repair. data set units 
at station location. If trouble is 

traced to a unit, replace it except for po­
tentiometer adjustments. 

1. 09 In order to ,cover as many troubles as 
possible, they have been grouped 

under the following headings: 

(a) Trouble Originating Calls; 

•No dial tone. 

• Cannot break dial tone. 

• Getting wrong numbers. 

•TTY does not turn on. 
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Fig. 1 - Data Set HYBRID Unit 

(b) Trouble Answering Calls; 

•Bell does not ring. 

• Cannot stop ringing. 

•TTY does not turn on. 

•Station disconnects (cutoffs). 

(c) Trouble Sending; 

•Most stations receive bad copy. 

• One or two stations receive bad copy. 

•Cannot send. 

•Cannot break. 

(d) Trouble Receiving; 

•Receiving bad copy from all stations. 

•Receiving bad copy from certain sta­
tions. 

•Cannot receive. 

(e) TTY Trouble; 

•Troubles directly connected to the 
TTY, broken parts, ribbon trouble, 
line feed troubles, etc. 
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WEDGE LOCK 
TERMINAL 

2. TEST EQUIPMENT 

2.01 The following tools, meters, and 
spare units are necessary for main-

tenance of data set 101A or B. 

•Teletypewriter Maintenance Tools 

elO 11-Type Handset 

•Northeast Electronics Test Set Model 
No. TTS-28 

•164C4 Transmission Measuring Set 
or Equivalent 

•Inserter-Extractor (Wire) Tool, 
KS- 19092, List 1 

•Carrying Case for Data Set Units -
B-133174 

espare Set of Data Set Units 

•Maintenance Test Card J70148AA, 
List lA 

• 907 Data Test Set, J79907 A, List l; 
Associated List 2 and 3 Connector 
Cords; and List 5 Test Card 

• 6A Impulse Counter 

eSD-71025-01 for Data Set JlDl0lA 

eSD-3D006-0l for Data Set JlDlOlB 

Note: Northeast Electronics Test Set 
Model No. TTS-28 must be in a vertical 
position to ensure accurate measurements. 
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3. TROUBLE ORIGINATING CALLS 
(REFER TO FIG. 2 AND FLOW 
CHART 1) 

3.01 This category includes the troubles in 
completing a connection to another 

station. The following tests are checks to 
aid in locating the troubles of the major 
sections of the station. 

No Dial Tone (NDT) 

3. 02 This trouble can be caused by mal­
function of subscriber set, data set, 

or line. 

(a) To sectionalize the trouble to the line 
or data set connect handset 1011 in 

TALK position to D34 and D35 on D termi­
nal strip in data set. 

( I) Dial tone should be heard. 

(2) Failure to hear dial tone indicates 
loop trouble. 

(3) If dial tone is heard, trouble is in 
data set or subscriber set .. 

(b) To locate NDT trouble .in data set or 
subscriber set, operate ANS key. 

( I) 2225 (f2m) answer tone should be 

heard in listen-only handset. 

(2) If f2m tone is heard, receive por-

tion of HYBRID and LIMITER units 
and listen-only handset and cord are 
good. Therefore, trouble must be in 
data set control relay circuits, dial 
contacts, line winding of hybrid coil or 
associated wiring. 

Cannot Break Dial Tone /(CBDT) 

3. 03 This can be caused by central office 
trouble, line trouble, data set 

trouble, or subscriber set trouble. The 
following tests can be used to sectionalize 
the trouble between line and station equip-
ment. -

(a) To test line: 

( I) Remove loop from data set. 
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(2) Use l0ll handset and check the 
ability to dial. 

(3) Reconnect line. 

(b) To check subscriber and data sets: 

(I)• Remove leads on D26 and D27. 

(2) Connect 10 ll handset in TALK posi­
tion to D26 and D27. 

( 3) Operate ORIG key. 

(4) Listen for dial tone in I0ll handset. 
Check ability to dial. 

(5) If unable to dial at this point, check 
the data set wiring. If able to dial, 

check subscriber set dial and D50F-5 l 
cord. 

Getting Wrong Numbers 

3. 04 This trouble can be caused by a de -
fective dial, improper dialing, line or 

central office equipment failure. 

( I) Make physical check of station dial. 

(2) To check line and central office equip­
ment, bridge 1011 handset across line 

terminals and dial the speed test code. 

(a) If test results are satisfactory, 
trouble is probably in station dial. 

(b) If dial speed tests are unsatisfac­
tory, refer the trouble to plant 

service center. 

(3) Repeat dial speed test using station 
dial. Operate ORIG key and dial 

test number. 

(4) Observe dialing procedur·e of customer 
if improper dialing is suspected. 

TTY Does Not Turn On After Dialing 
(See Fig. 2) 

3. 05 If TTY does not turn on after dialing, 
the trouble can be caused by not re .. 

ceiving £2m answer tone from the called 

station, the data set not responding to £
2

m 

tone from called station, or TTY trouble. 
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ORIGINATING STATION CALLED STATIOH 

ATTENDENT DEPRESSES OR I c;· 
KEY AND AFTER RECE I VI Nii DI AL 

STATION ANSWERS AUTOMl\llCALLY 

i----------------.i .. ff SO EQUt,Ptll OR BY DEPRESS&UN 
"" OF THE ANS KEY IF ATTENDED 

s 
E 
T 
u 

0 
F 

C 
A 
L 
L 

D 
I 

s 
C 
0 
N 
N 
E 
C 
T 

TONE, DIALS CALLED NUMBER. 

F2M 

l 
DATA SET TIMES RECEIPT OF 
f 2M FOR 890 MS AND SENDS 

F1 MARK ( 1270 CPS) 

I 
F1M 

AB 

l 
STATION RECEIVES ANSWER­
BACK AND ~ENDS MESSAGE. 

I 
MSG 

MSG 

l 
ATTENDANT DEPRESSES CLEAR 

KH. DATA SET SENDS Fl 
SPACE FOR 1.. 7 SECONDS AND 

THEN DISCONNECTS, 

I 
DI SC SIG 

NOTE: 

DATA SET FREQUENCIES: 

Fl MARK 1270 CYCLES 
SPACE 1070 CYCLES 

F2 MARK 2225 CYCLES 
SPACE 2025 CYCLES 

.. .. 

TYPE OPERATION. 

AFTER A DELAY OF l.4 SECONDS, 
THE DATA SET SENDS F2 MARK 

(2225 CPS). 

DATA SET TIMES FlM FOR 
890 MS AND SENDS I TS ANSWER 

BACK. (IF ATTENDED OPERATION, 
ATTENDANT TYPES ANSWER-BOCK.) 

----------

.. STATION RECEIVES MESSAGE AND 
SENDS ANY TRAff IC IT MAY HAVE. 

-----------------

.. DATA SET TIMES RECEIPT OF 
FlS FOR 1.4 SECONDS, SENDS 

F2 SPACE FOR 1. 7 SECONDS AND 
THEN DISCONNECTS. 

Fig. 2 - Block Diagram of TWX Station to Station Call 
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I 
CHECK 

TTY I 
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Flow Chart 1 - Trouble Originating Calls 
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(a) To isolate the trouble between the TTY 
and data set: 

( 1) Operate LOCAL key. TTY should 
turn on. 

(2) Operate ORIG key and dial ADTL. 
Monitor call for the following; 

ringing tone, stopping of ringing tone, 
and, 1 second later, receipt of f2m 

tone. If TTY does not turn on, the 
trouble is in the data set. Operate 
CLEAR key. 

(b) To test data set: 

( 1) Operate ORIG key. 

(2) Hold S relay released and connect 
TP3 of TIMER unit to GRD on 

rectifier. CON, CY, and MST relays 
should operate. If relays op~rate, con­
trol circuit between TIMER unit output 
and MST relay functions properly. 
Operate CLEAR key (line noise might 
prevent a disconnect). 

(3) If above test is OK refer to 8. TEST 
PROCEDURES to test the receive 

portion of data set and loop loss. 

(c) If station tests OK, determine from 
customer if the trouble was ex­

perienced only when calling certain sta­
tions, and if the progress of the calls was 
heard on receive-only handset. Refer 
this information to plant service center. 

4. TROUBLE ANSWERING CALLS 
(REFER TO FLOW CHARTS 2 AND 3) 

4.01 This category includes the troubles 
that could occur when answering 

calls. The following tests are checks of the 
major sections of the station to aid in 
isolating typical troubles. 

Bell Does Not Ring (BDR) 

4. 02 This condition may result from 
trouble in the line, station ringer, or 

data set wiring. To isolate BDR trouble: 

( 1) Operate ORIG key and dial ring back 
code~ 
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(2} After connection has been completed, 
ope rate LOCAL key. 

(3} When ringing current is received, 
ANS lamp should flash. 

(4) If lamp flashes and bell does not ring, 
check station ringer. 

(5) If lamp does not flash, check to see 
that ringing current is on line by 

monitoring on D34 and D35 with a 1011 
handset. If ringing current is heard,. 
check data set circuitry. 

Cannot Stop Ringing 

4. 03 This trouble can be caused by station 
not giving an off-hook condition or 

central office not receiving or responding 
to the off-hook from the station. To check 
this ope ration: 

( 1) Operate ORIG key and dial ringback 
code. When connection is completed, 

operate CLEAR key. 

(2) When ringing starts, operate ANS key. 
ANS lamp should light indicating that 

AN relay operated. 

(3) If the ANS lamp does not light, check 
that AN relay has operated. (At un­

attended stations, verify that RU relay 
operates in response to ringing current 
and that AN relay follows.} 

(4) If AN relay operates but ringing does 
not stop, place a short across D34 and 

D35. If ringing stops, trouble is in data 
set control circuit. If ringing does not 
stop, trouble is in the line or central 
office equipment. 

TTY Does Not Turn On When Answering 

4. 04, If an attended TTY does not respond 
properly, trouble may be due to a 

power condition, bad line, defective data 
set, TTY trouble, or a wrong number dialed 
by a telephone customer. Trouble in a de­
fective data set could be a failure to gen­
erate f 2m tone properly or not responding 

to f lm tone. To isolate trouble, use the 

following tests. 
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(a) Ope rate LOCAL key. TTY should 
turn on. If TTY turns on, power and 

TTY are OK. Operate CLEAR key. 

(b) To check data set control circuits: 

( 1) Ope rate ANS key. ANS lamp 
should light, indicating that AN 

relay operated. 

(2) Listen for f2m tone in listen-only 

handset, indicating that M relay 
operated and that data set is generating 
f2m tone. 

(3) Hold S relay released and connect 
GRD on rectifier to TP3 of TIMER 

unit. CON, CY, and MST relays 
should operate. Remove ground and 
operate CLEAR key . (Line noise might 
prevent a disconnect . ) 

(4) Operate ORIG key and dial ADTL. 
Listen for f2 m tone . One second 

after tone is heard, CON relay should 
operate. It can be assumed that if 
f2m tone is heard, HYBRID unit and 

line are working. Also, if CON relay 
operates, LIMITER, DISCRIM, and 
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TIMER units are functioning properly. 
(The units in the receive section of the 
data set operate the same in response 
to both tones.) A more critical check 
occurs during flip operation. If TTY 
turns off after flip operation check: 

a. Loop loss with test set TTS-28 as 
outlined in 8. 03. See Fig. 3. 

b. Data set output with test meter 
TTS-28 as described in Table B. 

c. Sensitivity test using maintenance 
test card or 907A test set as de­

scribed in Table J or K. See Fig. 4 
and 5 for maintenance card and 907A 
test set. 

(c) If customer experiences no trouble 
answering calls from stations nor­

mally contacted, but occasionally gets a 
call which is not completed (TTY does not 
turn on when ANS key is operated), sus­
pect that a telephone customer has dialed 
a TWX number. 

TTY Disconnects (Cutoffs) 

4. 05 The trouble, turning off during trans -
mission, is common to both origi­

nating and answering modes. This type of 

Fig. 3 - TTS-28 Meter, Front View 
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MAINT. TEST UNIT 

6OMA TPI 

20MA 
MARI< 

DOT 

SPACE 

DISCONNECT 
I 

( 
CONN 

CONN+, 

ORO 

ANS 

J-TOl48AA-LIA 

• 

Fig. 4 - Maintenance Test Card, Front and Side View 

TIMING 
TEST 
LAMPS 

TIMER ADJ POTENTIOMETER 

FOR EIA INPUT OR 
OUTPUT SIGNALS 

CONNECTOR CORD ASSEMBLY 
ED-71287-20 GI 

r IOI TST EXTENDER CARD 
,/ J7O148ACl,LI 

.,_TEST CORD 
ED-71287-20 G2 

Fig. 5 - 907A Data Test Set and Test Extender _Card 

trouble can be caused by an open on the line 
of more than 800 msec, the receive level of 
the incoming signal at either station going 
below the working limits, loss of connec­
tions at central office equipment, or a mal­
function of either data set. On this type of 
trouble, determine if the station fails with 
all stations or just certain stations. If 
trouble exists with all stations, then trouble 
must be in reporting station equipment (data 
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set, line, central office). If trouble only 
occurs with certain stations, then trouble 
may be located at those stations or in DDD 
network. 

(a) To test station: 

( 1) Measure data set output as de­
scribed in Table B. Compare this 

reading with that on station record 



( 

( 

( 

( 

( 

Form E-4905. Any change will indicate 
a change in output of data set or imped­
ance change in the line. 

(2) Make the receive sensitivity test of 
data set as described in Table J or 

K. 

(3) Make loop loss measurement as 
described in 8. 03 and compare with 

design values recorded on station record 
Form E-4905. 

(4) Check monitor space timing interval 
of TIMER unit as described in 

Table T. 

(b) If intermittent line conditions are sus­
pected: 

(1) Connect test set TTS-28 (+)and(-) 
terminals to D34 and D35 with test 

set TTS-28 switched to TEL-SET DIAL 
position and 1011 handset connected to 
TEL-SET terminals. 

(2) Dial 900-ohm quiet termination. 

(3) When connection is completed, 
operate test set TTS-28 switch to 

TEL-SET 150-ma scale. 

(4) Observe for any current variations. 

(c) When trouble occurs only with certain 
stations, :r:nake a test with the ADTL 

to ensure that reporting station equipment 
is OK and then inform plant service center 
of the stations suspected of causing the 
trouble (see Flow Chart 6). 

5. TROUBLE SENDING (REFER TO 
FLOW CHART 4) 

5~01 This section refers to troubles 
occurring when sending to a station 

after the connection has been completed. 
The exchange of tones between stations 
necessary to complete the connection would 
indicate that the transmission levels are 
within over-all limits, control circuits of 
the data sets are functioning properly, and 
that central office connections are OK. 
Possible causes of sending troubles are: 
distortion or bias of signals from keyboard, 
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transmitter-distributor, or data set; hits on 
the loop or dialed up connections; or the 

/wrong code combinations from keyboard. 

Most Stations Receive Bad Copy 

5. 02 If customer experiences trouble send-
ing to all stations after the connection 

has been completed it can be assumed that 
the trouble exists in the local station 
(machine, line, etc). 

(a) Te st the station in local. Good copy 
will indicate that keyboard and trans -

mitter-distributor are sending proper code 
combinations. This test will not aid in 
localizing bias or distortion troubles. 

(b) Operate ORIG key and dial ADTL num­
ber (see Fig. 6 for sample ADTL 

copy). 

(c) If ADTL replies OUT LIM after test 
copy has been sent, it can be assumed 

that the trouble is in keyboard, trans­
mitter, MOD. unit or loop transmission 
facilities in transmitting direction. Any of 
the following tests can be used to sec­
tionalize the trouble. 

( 1) Measure bias of send contacts by 
making sending bias measurement 

tests with maintenance test card or 
907A test set as described in Table R 
or S. 

(2) Replace MOD unit and test with 
ADTL. 

(3) Make transmission tests with back 
up test center to determine actual 

distortion and bias and to measure the 
loop around distortion of data set and 
loop. 

a. To aid in performing these tests, 
a station can be placed in the test 

mode by originating a call to the back 
up station test center in a normal 
manner. When connection is estab­
lished, operate the TST key upon in­
structions from the backup station 
test center. In this test mode the 
station will receive f2m and f 2 s 

signals from the back up station 
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_,. TROUBLE 
SENDING 

NO ERRORS - IN HOME 
COPY 

-

-- ERRORS IN 
HOME COPY 

- GOOD -COPY 

DEPRESS - LOCAL KEY ----AND TYPE 

-- BAD -COPY 

r 

REFER TO 
PLANT SERVICE 

CENTER 

LOOP LOSS 
OUT OF LIM ITS 

- CHECK ....... LOOP LOSS 
LOOP LOSS IN LIMITS 

KEVER UNIT 
AND PARTS 

OF 
· MODULATOR 

AND -
DISCRIMINATOR . 

UNIT TEST 
OK 

CHECK FOR 
TROUBLE IN 

I. TYPING UNIT 
2. SEND CONTACTS 
3. KEYER UNIT 
4. MODULATOR 

UNIT 
5. DISCRIMINATOR 

UNIT 

ISS 2 , SECTIO N 59 1- 0 12 - 3 00 

CHECK HYBRID TEST WITH TEST WITH 
STRAPPING AND 907A TEST MAINTENANCE 

MODULATOR UNIT SET TEST CARD 

I l 
I I 

OUTPUT OUT OF L I MITS 
OUT OF LIMITS ' 

' 

CHECK DATA OUTPUT MOST STATIONS DIAL SEND TRANS TEST WITH .......... -- - -- -----· PLANT SERV ICE 
SET OUTPUT IN LIMITS RECEIVE ERRORS ADTL RVs OK CEN TER 

' 

ONE OR TWO 
S;TATIONS 

REC~IVE ERRORS 

! 

' 
i 

' RECE IVE STATIONS 
MAY , HAVE POOR 

RECE[IVE MARG INS 
OR MARGINAL 

LC ·OP LOSS 
' 

Fl ow Ch ar t 4 - Tr ouble Se n din g 
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UNDIS 

~~ THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

~ THE QUICK BROWN FOX JUMPED OVER A LAZY OOG,S BACK 

1------0IS 28 

THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

DIS PAD 

THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

GA RY (DELL) 

RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY 

TRAN OK (OR OUT LIM) •• 

Fll P ( 2 BELLS) 

UNDIS 

~~THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

~ THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

-----DIS 28 
THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

THE QUlCK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

DIS PAD 

THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

THE QUICK BROWN FOX JUMPED OVER A LAZY DOG,S BACK 

GA RV (BELL) 

RYRVRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY 

TRAN OK (OR OUT LIM) 

TNX END 

1234567890 

1234567890 

1234567890 

1234567890 

1234567890 

1234567890 

1234567890 

1234567890 

1234567890 

1234567890 

1234567890 

1234567890 

••• THREE-CHARACTER COMBINATION USED TO IDENTIFY THE ADTL. 

••• 
••• 

••• 
••• 

••• 
••• 

••• 
••• 

••• 
••• 

••• 
••• 

SENDING 

SENDING 

SEN.DING 

SEtWING 

SENDING 

SENDING 

SENDING 

SENDING 

SENDING 

SENDING 

SENDING 

SENDING 

•• IF THE TRANSMISSION RECEIVED FROM THE STATION IS OUT OF LIMITS, THE WORDING WILL 
BE OUT LIM. 

NOTES ON SAMPLE ADTL COPY 

1. PROGRAMMED TESTS OF THE TTY IN THE ORIGINATING (SENDING) MODE. 

2. THE CHARACTERS SENT BY THE ADTL. 

J. SIGNAL FROM ADTL TO SEND RYs. THE BELL RINGS AT THE TIME THE SIGNAL IS RECEIVED. 

4. CHARACTERS SENT FROM TTY. 

5, RESULTS OF ADTL TESTS OF THE TTY IN THE ORIGINATING MODE. 

6. COMMAND TO CHANGE TTY FROM ORIGINATING TO TERMINATING (ANSWERING) MODE. 
IF THE TTY IS EQUIPPED WITH AN AUTOMATIC MULTICHARACTER ANSWER~BACK, 
IT WILL BE PRINTED AT THIS TIME. 

7. PROGRAMMED TESTS OF THE TTY IN THE TERMINATING MODE. 

8. SAME AS NO. 2. 

9. SAME AS NO. 3. 

10. SAME AS NO. 4. 

11. RESULTS OF ADTL TESTS OF THE TTY IN THE TERMINATING MODE. 

12. END OF TESTS. 

Fig. 6 - Sample of Programi'.'led ADTL Copy 
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test center. When requested by the 
back up station test center, a station 
can be flipped, ie, changed from 
originate to answer mode under con­
trol of the TST key. This can be 
accomplished in the following manner. 
While in the originate mode, depress 
the CLEAR key momentarily. The 
CLEAR lamp will light for about 
1 second. During this interval, de­
press the ANS key and hold down 
until CLEAR lamp extinguishes and 
the ANS lamp lights. The station 
may now be placed in test mode by 
depressing TST key. In this test 
mode the station will receive f 

Im 
and f 1 s signals from the back up 

station test center. Depressing 
either the ORIG or ANS key will re­
lease the locking TST key. The sta­
tion is restored to on-hook condition 
by operation of CLEAR key. 

( 4) Arrange to have return loss meas­
urements made on the loop. 

One or Two Stations Receive Bad Copy 

5. 03 This can be caused by the receiving 
TTY having poor receive margins or 

a limiting transmission path between sta­
tions. 

(a) Measure loop loss in accordance with 
8.03. 

(b) Make a transmission test with ADTL. 
. . If the test is within requirements, 
inform plant service center of the sus­
pected condition of receiving station. 

Cannot Send 

5. 04 This trouble, in almost all cases, 
would be in the local equipment 

because the connections could not have been 
completed without an exchange of tones. 
The following test should isolate the trou­
ble. 

(a) Operate LOCAL key and print local 
copy to check TTY send contacts. 

(b) Operate BREAK key. 
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( I) Machine should run open for about 
I second. 

(2) If machine does not run open, re­
move wire on D69; TTY should run 

open for about I second. 

(3) If machine does not run open, 
trouble is in MOD unit or wiring 

to unit. 

(c) To check oscillator portion of MOD 
unit, operate ANS key. When f 2m 

tone is heard on receive-only handset or 
loudspeaker, operate and release BREAK 
key and listen for modulated f2m tone. 

Cannot Break 

5. 05 Inability to stop transmission from the 
sending st'ation by sending a break can 

be caused by the trouble described in 5. 04 
or the break time interval not being long 
enough. To check station equipment: 

(a) If unable to break, check data set and 
TTY as described in Tables C and T. 

(b) Check break time interval as de­
scribed in Table T. 

6. TROUBLE RECEIVING - BAD COPY 
(REFER TO FLOW CHARTS 5 AND o) 

6. 01 This section refers to troubles 
occurring when receiving from a dis­

tant station after the connection has been 
completed. This type of trouble can be 
caused by high distortion or bias from 
sending station, poor receive margins at 
receiving station, a bad line, a faulty con­
nection at central office, or mechanical 
failure of receiving TTY. Discus sing the 
report with customer can help in localizing 
this type of trouble. Checking the copy in 
which the errors occurred may indicate a 
mechanical failure of teletype machine. 

(a) When the copy shows a consistent 
pattern of loss or gain of one or more 

pulses or the error is always the same, 
the trouble most likely will be mechanical 
since a line trouble or data set trouble 
generally will not cause the error con­
tinuously. 
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CHECK CHECK 
I. HYBRID 
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IF OUT OF LIMITS I 
REFER TO PLANT 
SERVICE CENTER 

I 
I. LOOP LOSS 
2. DATA SET 

SEN SI Tl VITY 

STATION 
SENDING 
MAY BE 
CAUSING 
TROUBLE 

2. LIMITER 
CHECK 

DATA SET 
SENSITIVITY 

CHECK 
LOOP LOSS 3. DISCRIMINATOR 

UNITS 

I I 
I 

RECEIVING ERRORS FROM I 
ONLY ONE OR TWO STATIONS 

RECEIVE UNDIS 
WITH ERRORS 

I I 
RECEIVE DIS PAD WITH I 
ERRORS OR STATION 

DISCONNECTS 

TROUBLE 
RECEIVING 

RECEIVING DEPRESS GOOD DIAL REUCNEDIIVSE 
F:;;oM~ST .,__ LOCAL KEY ... ,... COPY - ADTL --- WITH NO 
STATIONS AND TYPE ERRORS 

RECEIVE 
DIS 28 

WITH NO 
ERRORS 

1- .... 

RECEIVE 
DIS PAD 
WITH NO 
ERRORS 

REFER TO 
PLANT 

SERVICE 
CENTER 

I BAD COPY I 

CHECK 
I. TYPING UNIT 
2. KEVER UNIT 
3. DISCRIMINATOR 

UNIT 

RECEIVE 
DIS 28 WITH 

ERRORS 

CHECK 
TYPING UNIT 

Flow Chart 5 - Trouble Receiving 

(b) Ope rating the TTY in the local mode 
and repeating the same sequence of 

lett~rs or functions that caused the errors 
in customer's copy will quite often show 
the same errors if the trouble is mechan­
ical. 

Rec~iving Bad Copy From All Stations 

6. 02 The fact that subscriber is having 
trouble with all stations indicates that 

trouble must be in local station. Testing 
with ADTL can aid in localizing trouble. 

(a) If TTY will not accept the UNDIS test 
sentences, trouble may be: 

•Mechanical trouble in TTY. 

•Margin trouble in TTY. 

•In receive portion of data set. 

• In the line . 

•In central office equipment. 

(b) If TTY accepts UNDIS test sentences 
but not DIS 28 test sentences: 

•Assume that the line is OK. 

•There may be margin trouble in TTY. 

eThere may be bias in DIS CRIM unit. 

(c) If TTY accepts UNDIS or DIS 28 test 
sentences but not DIS PAD (see Note): 

eTTY is OK mechanically. 

• Margins in TTY are OK. 

•Receiver sensitivity may be poor. 

•Loop loss may be out of limits. 

Note: DIS PAD test results may not be 
usable due to the anticipated lass in 
DDD network. Local practices will 
govern. 
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I GET CUSTOMER TO RELEASE THE STATION I 
I 

I 
I 

CALL THE ADTL TEST NUMBER I 

I I 
IF YOU MADE NO CHANGE IN 

ADJUSTMENTS WHICH WOULD 
AFFECT SELECTION, PROCEED 

AS FOLLOWS: 

I 
MAKE AN ADTL CHECK TEST, 

SHOULD RECEIVE GOOD COPY 
ON UNDIS, DIS 28, AND DIS PAD 

I 

IF CHANGE IN ADJUSTMENTS WAS MADE WHICH 
WOULD AFFECT SELECTION, PROCEED AS FOLLOWS: 

I 
AS A READJUST TEST DETERMINE THE UPPER AND LOWER 
ORIENTATION LIMITS WHEN ADTL IS SENDING DIS 28. THE ADTL 
CAN BE MADE TO CONTINUE DIS 28 FOR 3 MINUTES BY 
MOMENTARILY DEPRESSING THE TTY BREAK KEY. THE 

I 
----~ TELETYPEWRITER SHOULD HAVE AT LEAST 10 POINTS 

BETWEEN THE UPPER AND LOWER RANGE SETTINGS 
WHEN RECEIVING THE DISTORTED SIGNALS.THE OPTIMUM 
SETTING IS HALFWAY BETWEEN THESE TWO SETTINGS. 

IF TEST IS NOT MET SATISFACTORILY 
MAKE THE GENERAL CHECKS 
AS COVERED IN SECTION ON 

ORIENTATION AND DISTORTION TESTS 
AND REPEAT THE CHECK TESTS. 

I IF TEST IS MET I 
SATISFACTORILY 

IF UNIT 
MEETS 

THIS TEST 

11 
I 

INDICATE RE SUL 1S ON 
REPAIR TICKET, RELEASE 
STATION TO CUSTOMER, 

I 
IF UNIT DOES NOT MEET THIS TEST, PROCEED 

AS INSTRUCTED IN TABLER OR TABLE S OF THIS PRACTICE 

I 
OBTAIN CHECK OF SATISFACTORY 
PERFORMANCE WITH ADTL BEFORE 

RELEASING TO CUSTOMER, 

Flow Chart 6 - Receiving Tolerance Tests 

(d) If TTY accepts UN DIS, DIS 28, and 
DIS PAD test sentences in one mode 

and not the other, suspect data set. Re­
sults of transmission tests in both modes 
rnust be considered when analyzing re­
sults of ADTL test. 

(e) In ORIG condition, the line goes 
through the dial contacts, a possible 

source of trouble. To test this, tap on 
dial while receiving from ADTL and note 
if copy is garbled. 

(f) Loop conditions such as momentary 
short, open, or ground can cause ' 

garbling. If unable to prove or localize 
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trouble to a specific section of equipment 
or if loop conditions are suspected, use 
procedure described in 4. 04. 

(g) Wh~n line hits or dro_pouts are caused 
by troub_le s in DDD network, it will be 

difficult to isolate or prove. It may be de­
sirable to request back up test center to 
monitor circuit. -

(h) If ADTL tests indicate poor receive 
margins proceed as follows: 

( 1) Make receive margin tests in 
LOCAL position and make adjust-

ments as needed. \ 



( 

( 

( 

(2) Make receive distortion tests with 
maintenance test card or 907A as 

described in Table R or S. 

( 3) Replace LIMITER and DIS CRIM 
units and recheck margins with 

ADTL. 

Receiving Bad Copy from Certain Stations 

6. 03 A trouble of this type may indicate 
poor signals from sending station. 

The station reporting the trouble should be 
tested with the ADTL and the results in­
terpreted in the same manner as in 6. 02. 

(a) If station equipment tests OK and 
transmission of distant station is 

suspected, report this to local plant 
service center. 

Cannot Receive 

6. 04 In most cases the source of this 
trouble would be in data set or TTY. 

To locate trouble: 

a3"To prevent transistor dama11e in the 
KEY ER unit of data set IO lA or IO lB., 
disconnect ac power to rectifier 
J87215A before performing the follow­
ing ope rations: 

•Removing or inserting KEYER unit, 
T connector, or J2 connector. 

•Disconnecting TTY selector magnet 
circuit. 

(a) Operate LOCAL key and type local 
copy. If copy is received, proceed to 

(b). If no copy is received, pull KEYER 
unit out far enough to disconnect. TTY 
should run open. If it does not, trouble 
is in TTY. Reinsert KEYER unit. 

(b) Pull DISCRIM unit out far enough to 
dis connect. TTY should run open. 

If it does not, trouble is in KEYER unit. 
Reinsert DIS CRIM unit. 

(c) To check LIMITER unit use sensitivity 
test with maintenance test card or 

907A tests.et as described in Table J 
or K. 
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(d) If TTY runs open after the connection 
has been completed or in local con­

dition, the trouble is in KEYER unit, 
TTY, or wiring of data set or TTY. 
To locate trouble: 

( 1) Operate LOCAL key. 

(2) Using test s.et TTS-28 check KEYER 
unit as described in Table E. 

(3) If KEYER unit tests OK, check TTY 
and wiring. 

7. TTY TROUBLE 

7.01 This category includes the mechanical 
troubles that can occur to the TTY. 

Procedures for clearing can be found in 
other practices. 

8. TEST PROCEDURES 

8.01 This section describes, in detail, 
various tests and test tables that can 

be used to check the individual units and 
sections of the data set. If at any time a 
measured voltage or result deviates from 
the one indicated in the test, the trouble is 
likely to be in that part of the circuit being 
checked. The test tables are found at the 
end of this section: 

Data Set Control Circuit 

8. 02 To test the data set control circuit: 

',r
R Plu11-in units where possible should be 
! reinstalled in the same data set from 
D which they are removed. Even though 

all plug-in units of the same code are 
completely interchangeable, the fac­
tory makes a final touchup adjustment 
of potentiometers on the LIMITER, 
DISCRIM, and MOD units, when 
provided. If plug-in units are not 
associated with the data set in which 
they were received, the advantage 
of this final factory adjustment will 
be lost. 

( 1) Remove all units from data set (see 
READ in 6. 04) . 

(2) Ope rate ORIG key. 
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(a) OR relay operates and locks. 

(b) ORIG lamp lights. 

(3) Operate CLEAR key. 

(a) S relay operates and locks. 

(b) CLEAR lamp-lights and ORIG lamp 
extinguishes . 

(4) Release OR relay by hand. 

(a) S relay shall release. 

(b) CLEAR lamp extinguishes . 

(5) Operate ANS key. 

(a) AN relay operates al).d locks. 

(b) ANS lamp lights. 

(6) Operate M relay by hand. 

(a) M relay shall lock. 

(7) Operate CLEAR key. 

(a) S relay operates and locks. 

(b) CLEAR lamp lights and ANS lamp 
extinguishes. 

(8) Release AN relay by hand. 

(a) S relay releases. 

(b) M relay releases. 

(c) CLEAR lamp extinguishes. 

Note: If r~sults of preceding tests 
differ from those specified,· remove 
connections to subscriher set and re­
peat tests by operating and releasing 
proper relays ·oy hand. If trouble is in 
subscriber set or the connections, it 
can be located by making continuity 
tests with test set TTS-28. 

(9) Reinsert TIMER unit. 

( 10) Operate ORIG key. 

(a) OR relay operates and locks. 

(b) ORIG lamp lights. 
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(11) Operate CLEAR key. 

(a) S relay operates momentarily, re­
leasing OR relay. 

(b) ORIG lamp extinguishes. 

( 12) Operate ANS key. 

(a) AN relay operates and locks. 

(b) ANS lamp lights. 

(c) After 1 second M relay operates. 

( 13) Ope rate CLEAR key. 

(a) S relay operates momentarily, re-
leasing AN and M relays. 

(b) ANS lamp extinguishes. 

Note: If trouble is encountered in 
preceding tests (9) through ( 13), then 
apply ground to TP3 on TIMER unit. 
Operate ANS key. Relays AN, M, 
CON, CY, and S shall operate mo­
mentarily and release. In case .of 
trouble, check chassis wiring. 

( 14) Reinsert all units in data set. (See 
READ in 6. 04). . 

Loop Loss Measurement 

8. 03 To check: 

(1) Connect line to (+) and(-) terminals 
on test set TTS-28. 

(2) Connect 1011 handset to TEL-SET 
terminal of test set TTS-28. 

(3) Switch test set. TTS-28 to TEL-SET. 
DIAL position. 

(4) Dial 1000-cycle 1-mw test number. 
The 4-wire test facilities will require 

1000- and 2300-cycle test in both direc­
tions. 

(5) After connection is completed, 
switch test set TTS-28 to DBM 

900 OHM TERM position·~ 

(6) Note reading on dial. This reading 
should be compared with those 

recorded on station record E-4905. 
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(7) If loop losses are not within limits 
of the EML (estimated measured los,s) 

as indicated on station label, loop should 
be turhed back to :repair. 

•Loop loss measurements may also be 
made with the 24A loop checker as 
described in Section 314-300-300. 

ePermissible loop limits from EML 
are as follows: 

Without Carrier or Repeater ±1 
With E7 Repeater Only ±1 

· With All Other Repeaters ±2 
_ and/ q!. Ga:r:ri~t- ____ _ 

8. 04 Power Ground Noi~~ 1:~_$J (Using_ E>A 
Jmpul s e G.ounte r 

( 1) Calibrate and line up 6A per 
Section 103- 620-100. 

(2) Connect business machine ground to 
the top iN binding p·ost of the 6A. 

(3) Cohnect data set ground to the bottom 
IN binding po st of the 6A. t'Do not ground QA for this test, 

(4) Set WTG switch to VOICEBAND. 
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(5) Set REF LEV DBRN toggle switch 
to ADD 30. 

(6) Set REF LEV DBRN rotary switch to 
60. 

(7) Res~t_c::o_unte__r to 0000 by use of 
RESET switch. 

{8) S-et MINUT.E}S switch to 15. If any 
counts are regfatered in a 15-minute 

.P'e:riod, grounding arrangements must be 
improved. 

8. 05 In each of the test tables once the 
tTY connects on the first step. the 

st~p SHOULD NOT be disconnected until 
that particular test is completed. If TTY 
does disconnect, in most cases it is an 
abnormal indication. 

8. 06 Table T contains tests of timing 
functions of the data set using the 

907A data test set. These are not a series 
of tests but individual timing checks and 
are not riumbe:red. These tests are in­
tended to be performed on a data set only 
where inco:rred timing intervals are sus­
spected. Any other data set trouble should 
he cleared before these tests are made. 
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( 

TABLE A 

r( 
POSITION OF B TEST SWITCH 

TO CORRESPOND TO WEDGE LOCK TERMINAL STRAPPED VALUE ON LIMIT] ER UNIT 

Data Sets 101A, B 
907 A Test Set TTS 28 I 

Arrangement Atnd Norma~ Indication Abnormal Indication 
Des en- Wedge Lock 

brig- Function Probes Set and lrocedure and Procedure 
sitizing Terminals Selector SW-A SW-B 

Ans Switch Level Limiter (+) ( -) 

-10 dbm M-1 M-2 Che ck output of MOD per 
0>:c A-B t 5 1 ORIG 

BRDG 907A 907A 
ORIG - 1 6. 3 ± 1. 5 db Table C and LIMITER per 

I 

Table G or H. 

Q>:c A-B t 5 1 ANS 
-10 dbm M-1 M-2 

ANS - 16. 4 ± 1. is db 
BRDG 907A 907A 

4>:c A-C t 5 3 ORIG 
-10 dbm M-1 M-2 

ORIG -12. 4 ± 1. 5 db 
BRDG 907A 907A 

4>:c A-C t 5 3 ANS 
-10 dbm M-1 M-2 

ANS -12.7±1.Sdb 
BRDG 907A 907A 

( 0 dbm M-1 M-2 
i 

8>:c A-D t 5 5 ORIG ORIG -8 ±1.5 dt BRDG 907A 907A 

g>:c A-D t 5 5 ANS 
0 dbm M-1 M-2 

ANS -8.5±1.Sdb 
BRDG 907A 907A 

Preparation: 1. Connect EXTENDER card to 907A using connecting cord assembly ED-71287-20 Gl. 
2. Remove HYBRID and MOD units. I 

3. Position EXTENDER card into HYBRID unit slot and carefully insert MOD into EXTENDE1 card. 

>:c Check station record card E -4905. 
i 

t Set SELECTOR switch to data set 101A o_r 101B. 

Table A 

( 
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Step 

1 

2 

3 

4 

5 

6 

7 

Preparation 

Disconnect line from D34 
and D35. Remove TIMER 
and ANS-BACK units, 

Remove test/robes and re-
insert TIME unit, Recon-
nect telephone line to D34 and 
D35, 

Remove TIMER unit. 

Trans hybrid loss should be 
checked with all four fre-
quencies. Operate relays as 
shown in Action,Steps 2-4. 

Function 
Switch 

DBM 900 
PHM TERM 

0 dbm 
BRDG 

ODBM 
BRDG 

TABLE B 

.HYBRID UNIT TEST 

TTS 28 

Probes 

(+) (-) 

TPl 
HYBRID 

Unit 

TP3 
HYBRID 

Unit 

TP3 
HYBRID 

Unit 

TP2 
HYBRID 

Unit 

GRD 

GRD 

Atnd 
Set 

Action 

I 

Normal Ind~cation 
and Proc,dure 

Level of F lrrl. tone 
ORIG Manually operate should equal lsend pad 

CON relay. value strapped within 
-1. 0 dbm to t-1. 5 dbm. 

Level of F 1 s \tone Manually operate . 
s relay. should be the

1 

same as 
Step 1 ±0. 5 djbm. 

I 

Manually oper- Level of Fzni tone 
ate AN and CON should equal :send pad 
relays. value strapp~d within 

- 1. 0 dbm to if-1. 5 dbm. 
I 

I 

I 

I 
Level of F Zs tone 

Manually oper- should be the same as 
ate S relay. Step 3 ±0. 5 dbm. 

(a) Dial 900-ohm F t I 
. t t . t· lm one shbuld be 

ORIG qu1e erm1na 10ni- I 
(b) Manually op- more than -5 dbm. 
erate CON relav, 

Levei readi ig should 
be more thaJ -5 dbm 
for F 1 and Fl2 fre­
quencies (see Note). 

I 

I 

I 

Note. If an E7 repeater 1s used 1n the TWX loop, the read1ng for Fzm should not be less 
than O. 0 dbm. 

Next 
Step 

2 

3 

4 

5 

6 

7 

E 
N 
D 

0 
F 

T 
E 
s 
T 
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Abnormal Indication 
and Procedure 

Check MOD unit per 
Table C. Check.HY­
BRID strapping and 
send filters. 
Check MOD unit per 
Table C. Check HY­
BRID strapping and 
send filters. 

Check MOD unit per 
Table C. Check HY­
BRID strapping and 
send filters, 

Check MOD unit per 
Table C. Check HY­
BRID strapping and 
send filters. 

Check MOD unit per 
Table C. Check facil­
ities for a quiet 
900-ohm termination, 
If readings obtained in 
Steps 6 and 7 do not 
meet requirements I it 
is an indication of 
loop impedance diffi­
culty that should be 
corrected before pro­
ceeding with further 
tests. See station 
circuit layout and/or 
service order for 
facilities require­
ments. 

Next 
Step 

1 

1 

1 

1 

1 

1 

Table B 
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Step 

1 

( 

2 

3 

4 

5 

6 

( 

7 

Preparation 

To check break timer of 
modulator, operate LOCAL 
key and print local copy. 

Remove positive test 
probe. 

To check output of break 
timer: 
(a) Remove negative test 

probe. 
(b) Depress CLEAR key. 

To check output of oscillator 
circuit. Remove T !MER 
and ANS-BACK units 

The list 4 modulator unit is 
equipped with an adjustable 
potentiometer (RZ0B) in QlB 
emitter circuit. The addi­
tion of potentiometer RZ0B 
permits a uniform level ad­
justment of different•MOD 
units with the level adjust­
ment pads. strapped out. 
POTENTIOMETER R20B IS 
FACTORY ADJUSTED AND 
NO SUBSEQUENT ADJUST­
MENT SHOULD BE AT­
TEMPTED. 

Function 
Switch 

150 vdc 

30 vdc 

30 vdc 

0,DBM 
BRDG 

TABLE C 

MODULATOR UNIT TEST 

TTS 28 

Probes Atnd 1---------.------~ Set 
(+) (-) 

(+) Test on 
Rectifier 

GRD 

GRD 

TP3 
MOD 
Unit 

D69 

D69 

D74 

GRD 

LOCAL 

LOCAL 

LO:::::AL 

ORIG 

Action 

Operate BREAK 
key. 

Send repeated 
R characters 
from keyboard. 

Operate BREAK 
key. 

Normal Inc ication 
and Procedure 

Meter should swing 
from 40 vdc jto O vdc. 

I 

Test set n.Qecl.le 
vib;ration sh6uld be 
centered at 6. 5 
±1 vdc. 

Meter needle should 
• I 

swing from ~es s than 
2 vdc towards 20 vdc. 

I 

Dial up 900-ohm Fim tone sh
1

ould be 
quiet termina- between -1. o and 
tion. 
Manually OJ?er- + 2 • 5 dbm! 
ate CON rel.av. 

Manually oper­
ate S relay. 

Manually oper­
,__ ate AN and 

CON relays. 

Manually oper­
ate S relay. 

Fl s tone should be 
same as Step 4. 

F 2m tone sh~uld be 
between +2. f and 
+5. 5 dbm. / 

I 

F 2 tone should be 
8 I 

same as Step 6. 

Next 
Step 

2 

3 

4 

5 

6 

7 

8 

ISS 2, SECTION S91-012-300 

Abnormal Indication Next 
and Procedure Step 

Replace MOD unit. 
1 

Replace MOD unit. 1 

Replace MOD unit. 1 

Replace MOD unit. 1 

Replace MOD unit. 1 

Replace MOD unit. 1 

Replace MOD unit. 1 

Table C 
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( 
TABLE C (Cont) 

MODULATOR UNIT TEST 
-

( TTS 28 
Normal Indic~tion 

Step Preparation Function Probes 
Atnd 

Action 
Next Abnormal Indication Next 

Set and Procedure Step and Procedure Step 
Switch 

( +) (-) 
I 

To check oµtput of MOD unit ! 
through the filter and send I 
pads. HYBRID unit must be Manually operate Readings for aq four 

( 8 strapped for O. 0 dbm output +10 DBM 
TPZ relays as de- frequencies shoµld be 

9 
Replace MOD unit. 

1 
to make this test. This can be 

BRDG 
MOD GRD ORIG scribed in Steps between -0. 5 and +z. 0 Check filters and 

done by strapping 1 to 2 and 3 Unit 4- 7 to generate dbm. : HYBRID strapping. 
to 4 disconnecting any other the four frequen-
straps from these terminals, cies Flm' Fis, 
but leaving the original strap-

F2m' F 2s. ping in. Reinsert HYBRID 
unit. Momentarily insert 
TIMER unit for set to clear 
and then remove TIMER unit. I 
Dial 900-ohm quiet termina- I 
tion. I 

I 

( Remove test probes and re- Dial 900-ohm I 

strap HYBRID unit per station 
TPl quiet termina-

Reading should ~e less 
9 

record form E-4905. Rein-
30 vdc GRD MOD ORIG 

tion. 
than O. 5 vdc. 10 Replace MOD unit. 1 

sert HYBRID unit. Momen-
tarily insert TIMER unit for 

Unit Manually oper-

set to clear and then remove ate CON relay. 

TIMER unit. 
.' 

'l .Pl I 

10 30 vdc MOD GRD ORIG 
Manually operate Reading should be 11 Replace MOD unit. 1 I 

Unit S relay. more than 4. 0 "tdc. 

TPl 
I 

Remove test probes. Man-
ually operate AN and CON 30 vdc GRD MOD ANS 

Reading should be less 12 Replace MOD unit. 1 11 relays. Unit than O. 5 vdc. I 
( 

I 

I 

TPl I 

12 30 vdc MOD GRD ANS 
Manually operate Re a ding should be 

13 Replace MOD unit. 1 
Unit S relay. more than 4. 0 -Jdc. 

Reinsert TIMER and ANS-
13 BACK units. Remove test 14 

probes. 

I To measure the four data set When requested 
f I . Data set frequencies 

( frequencies,call BACK-UP to loop back data Data set reque1\).c1es END out of limits. 14 
test center. set frequencies, check OK. ii 

OF Replace 
1 

depress the TEST TEST MOD unit. 
'1 

button. I 

( 
Table C (Cont) 
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( 
TABLED 

TIMER UNIT· TEST 

( TTS 28 

Probes Atnd Action 
Normal Indj cation Next Abnormal Irrlication Next 

Step Preparation Function Set and Procedure Step and Procedure Step 
Switch (+) (-) 

( 

The following tests will lo- TP1 
Reading shou~d be If out of limits go to 1 cate a complete failure within 30 vdc TIMER GRD 2 3 

TIMER unit. Unit more than 1. i vdc, Step 3. 

I 
I 
I 

Dl3 
Reading shou'd be 3 Check MOD 2 30 vdc Terminal GRD 1 

Strip 
more than 1. 8 vdc. unit per Table C. 

I 
I 

I 

CY Relay I 
Reading shou~d be Check DISCRIM unit 

3 Remove test probes. 30 vdc GRD No. 1 Fixed 4 per Table Mor N. 1 
Contact about 9 vdc. I 

I 
I 

I 

( 

Check DISCRIM unit Remove HYBRID unit. TPl (-)Test Reading shou~d be less 
4 Remove test probes. 30 vdc TIMER Point on ORIG than l.0vdc. 1 5 per Table M or N. 1 

Unit Rectifier ; 
Replace TIMER unit. 

I 

Dl3 (-) Test I Check MOD unit per 
5 1. 5 vdc Terminal Point on Reading shou~d be less 6 Table C. Replace 6 

Strip Rectifier 
than 1. 0 vdc. , 

TIMER unit, i 

I 

CY Relay I Check MOD 
No. I Fixed GRD LCX::AL Operate BREAK Reading should swing unit per Table C. 

6 Remove test probes. 150 vdc 7 Check DISCR.IM unit 1 
Contact key. to about 8 vdc. 

I per Table M or N. 
I 

TP2 (-)Test Reading shou~d be less 
8 . Replace TIMER unit. 1 7 Remove test probes. 1. 5 vdc TIMER Point of ORIG than 1. 5 vdc. / 

Unit Rectifier i 
I 
I 
I 

Check continuity be-TP3 (-}Test 
Reading shou1d be less 8 1. 5 vdc TIMER Point of I 9 tween Dl 6 and GRD. 1 

Unit Rectifier than 1. 0 vdc. i Replace TIMER unit. 
I , 
I 

( 
Remove test probes and TP2 Reading should be If reading is greater 

9 depress CLEAR key. Block 30 vdc TIMER GRD ANS more than 0. l5 vdc and 10 than 3 vdc, replace 1 
M relay released. Unit less than 3 vdc. TIMER unit. 

I 

Table D 
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Step 

10 

( 

11 

12 

13 

14 

15 

16 

17 

( 

( 

Preparation 

Remove test probes. 

Remove test probes and un­
block M relay. Depress 
CLEAR key. 

Hold OR relay operated and 
manually operate S relay, 

Release S relay. Block M 
relay released. 

Remove blocked M relay. 

Hold AN relay operated and 
manually operate S relay. 

Release AN relay and 
insert HYBRID unit. 

Function 
Switch 

1. 5 vdc 

30 vdc 

30 vdc 

30 vdc 

30 vdc 

30 vdc 

30 vdc 

TTS 28 
Probes 

TABLE D (Cont) 

TIMER UNIT TEST 

Atnd 
Set 

Action 

(+) (-) 

TP3 
GRD TIMER 

GRD 

·GRD 

GRD 

GRD 

GRD 

GRD 

Unit 

TPZ 
TIMER 
Unit 

TPZ 
TIMER ORIG 

Unit 

TPZ 
TIMER 
Unit 

TPZ 
TIMER ANS 

Unit 

TPZ 
TIMER 
Unit 

TPZ 
TIMER 

nit 

All Relays 
Released 

END OF TEST 

Normal Indi cation 
and Proceqlure 

i 

i 

Reading shou[d be less 
than O. 2 vdc. I 

I 

Reading should be 
about 20 vdc. 

Reading should be 
about 20 vdc. 

i 

Reading shouild be 
less than O v~c. 

I 
I 

Reading sho~ld he 
less than O voe. 

I 

Reading shouJld be 
about 20 vdc. 

Reading shouJld be 
less than O vie. 

ISS-2, SECTION 591-012-300 

Next 
Step 

11 

Abnormal Indication 
and Procedure 

If reading is more 
than 3 vdc replace 
TIMER unit. 

Che ck wiring from 
12 control relays to 

TIMER unit. 

Check wiring from 
13 control relays to 

TIMER unit. 

Che ck wiring from 
14 control relays to 

TIMER unit. 

Check wiring from 
15 control relays to 

TIMER unit. 

16 

17 

Next 
Step 

1 

1 

1 

1 

1 

Table D (Cont) 
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( 
TABLE E 

KEYER UNIT TEST 

( 
TTS 28 I 

I 
I 

Step Preparation Function Probes Atnd Action 
Normal Indication Next Abnormal Indication Next 

Switch 
Set and Procedure Step and Procedure Step 

( +) (-) 
Operate LOCAL key. TTY 

( 
motor should start and the I If reading is more 
TTY runs closed. If TTY TPZ 

I 

1 1. 5 vdc Reading should be than 0. 2 vdc check 
runs open proceed to check GRD DIS CRIM 2 

KEYER unit by first checking Unit 
less than 0. 2 vdc. DISCRIM unit per 1 

Table Mor N. 
input to KEY ER unit in 
MARK condition as follows. 

TPl (-) Test 
2 Remove test probes. 30 vdc KEYER Point on 

Reading· should be 
3 

Check DISCRIM unit 

Unit Rectifier more than 1 ~ 8 vdc. per Table M or N: 
1 

I 

( 
TP2 (-) Test 

Re a ding s ho lid be 3 30 vdc KEYER Point on 4 
Unit Rectifier 

more than 2 vdc. 
Replace KEYER unit. 1 

If TTY fails to run 

4 Remove test probes. Operate BREAK TTY should run open open generate a con-
key on keyboard. for a short itnterval. 

5 
tinuous spacing con-

1 

I dition per Step 5. 
: 

TPZ (-) Test 
I 

5 Remove spade lug on Reading should be 
30 vdc DIS CRIM Point on 

I 

terminal Dl5. less than 2. 5 vdc. 6 Replace KEYER unit. 1 
Unit Rectifier TTY runs open. 

6 
TPl (-) Test 

Reading sho-µld be 
i 

Remove test probes. 1. 5 vdc KEYER Point on 7 Check DISCRIM unit 
1 

Unit Rectifier less than 0. i vdc. per Table Mor N. 
i 

(+) Test TP2 '1 

7 Remove test probes. 30 vdc Point of KEYER Reading sho',lld be 
8 Replace KEYER unit. -1 

Rectifier Unit more than 1. 5 vdc. 

( 
8 Remove test probes. Reconnect spade EN:p 

Depress CLEAR key. lug to terminal OF1 
Dl5. TEST 

Table E 
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Step Preparation Function 
Switch 

1 
Eight-Second Timing 
Circuit Test 

2 1. 5 vdc 

3 Remove test probes. 150 vdc 

Remove test probes 4 
and unblock S relay. 

1 Drum Answer-Back Test 

2 Depress CLEAR key. 30 vdc 

1 V Answer-Back Test 
(See Note) 

2 30 vdc 

3 30 vdc 

TABLE F 

ANSWER-BACK UNIT TEST 

TTS 28 

Probes IAtnd Action 
Set 

{ +) {-) 

ANS 

(+) Test TPl 

Point of ANS- No relays 

Rectifier BACK operated. 
Unit 

TPl 
Block S relay 

GRD ANS-BACK ANS 
Unit 

released. 

T .or. .\l_ 
Manually operate 
Mand CON re-
lays. 

(+) Test D71 
Manually ope rate Point of Terminal LOCAL 

Rectifier Strip Mand CON 
relays. 

Manually operate 
tLOCAl. Mand CON 

relays. 

TP2 (-) Test 
ANS-BACK Point on 

Unit Rectifier 

TP2 (-) Test Manually operate 
ANS-BACK Point on LOC:. a ..L Mand CON 

Unit Rectifier relays. 

Note: V generator (O. 042 to 0. 047 second), Y option only. This is the length of the 
spacing signal transmitted by an automatic answering station using Y option in re­
sponse to an incoming call. If the interval is too short, a nonprinting letter 
character may be transmitted instead of a V. If too long, an M may be transmitted. 

ISS 2, SECTION 591-012-300 

Normal In~cation Next Abnormal Indication Next 
and Proc 1dure Step and Procedure Step 

~::tl~y s~~:f~:~a~:~ 2 If S relay does not 
2 

S relay shoufd operate. 
operate, go to Step 2. 

Reading sho~d be 3 Replace ANS-BACK 
1 less than 1. 0 vdc. unit. 

I 

! 

After about$ seconds, 
Replace ANS-BACK reading shou,ld be less 4 1 

than O. 5 vdc:. unit. 

I 
I 

END OFl TEST 

I 
Drum shoul1 be trig- If answer-back drum 
gered and a:qswer-bad 

2 
does not operate, 

2 should be printed on make the following 
machine. tests in Step 2. 

Needle on T' rs 28 
should start to move END Replace ANS-BACK 
toward 20 vc c. If this OF unit. Check wiring to 1 
movement is noted, TEST ANS-BACK drum. 
ans wer-bac1 circuit 
is OK. 

Observe if t 11e letter V If no V is received, 

is received. 
make the following 2 
tests in Steps 2 and 3. 

Replace ANS-BACK 
Reading shoµld be 3 unit. Check MOD 1 
0 vdc. 

I 
unit per Table C. 

I 

Needle on TI:S 28 END Repla(:e ANS-BACK 
should start to move OF unit. Che ck wiring 
towards 20 tdc when TEST from M and CON re- 1 
Mand CON elays are lays to ANS-BACK 
operated ({1-bout a unit. 
3-volt swinP-iL 

I 

Table F 
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TABLE G 

LIMITER UNIT TEST 
USING MAINTENANCE TEST CARD 

MTC TTS 28 

Step Preparation 
Mark Dis conn 

Orig Function Probes Atnd Action Normal Indf cation Next Abnormal Indication Next 
Dot Conn 

Ans Switch 
Set and Proc,dure Step and Procedure Step 

Space Conn +3 (+) (-) 

Remove HYBRID and TTY will connect. 

MOD units. Reading shoultl be less 

Insert MTC into HY- than - 1 dbm. I This 

BRID slot and insert ODBM 
TPl indicates the ~imiter is 

1 . MOD into MTC. This ~K CONN ORIG GRD LIMITER IORIG clipping and rh cei ve 3 TTY does not connect. 2 BRDG 
test checks the limiter Unit level at statio is 

ope ration under signal -50 dbm or btter, 
conditions. 

I 

ODBM 
TPl TTY will con~ect. Set does not connect. 

2 IvrARK CONN+3 ORIG GRD LIMITER Reading shoultl be less 3 Refer to sensitivity 1 
BRDG Unit ORIG 

than -1 dbm. test per Table J or K. 

Readings shot: ld be 

TPZ less than O. 2 fdc. This Readings more than 
3 Remove test probes. IvrARI< CONN ORIG 1. 5 vdc GRD LIMITER ORIG indicates the tpace 4 O. 2 vdc replace 1 

Unit hold circuit is inactive LIMIT ER unit. 
when receivin a pro-
Iner sii,mal. I 
Reading shoull:I be 

To check limiter for more than -1 tbm, 
a weak signal opera- ODBM TPl This indicates limiter 

4 tion, make the follow- 1vfARK llSCONI\ ORIG GRD LIMITER bRIG is not receivi g an 5 Replace LIMIT ER unit. 1 
ing test: BRDG Unit acceptable signal. 
Remove TIMER unit. TTY runs ope] ation. 

\ 

Reading shoulf be 
END 

TPZ more than O. Zj vdc. 
5 Remove test probes. lvlARK IDISCONN" ORIG 1. 5 vdc GRD LIMITER ORIG This indicates that OF Replace LIMITER unit. 1 

Unit space-hold ( cirrier TEST 

fail) circuit is ope rat-
mg properly. 

Table G 
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907 A Test Set 

Step Preparation 
Selector SW-A SW-B 

Connect EXTENDER 
card to 907 A with con-
necting cord assembly 

1 ED-71287-20 Gl. Re- ..,_ 
7 t move HYBRID and 

..,, 

MOD units. Slide 
EXTENDER card into 
hybrid slot and care-
fully insert MOD unit 
into EXTENDER card. 

2 ~:.: 6 t 

3 Remove test probes. * 7 t 

To check limiter for a 
weak signal operation 

4 make the following :,❖: 4 t 
test: Remove TIMER 
y.nit. 

5 Remove test probes. :❖.: 4 t 

* Set SELECTOR switch to data set 10 lA or 10 lB. 

t Per Table A. 

Prig-
Ans 

ORIG 

ORIG 

ORIG 

ORIG 

ORIG 

TABLE H 

LIMITER UNIT TEST 
USING 907A DATA TEST SET 

TTS 28 

Function Probes Atnd 

Switch Set 
(+} (-} 

TPl 
ODBM 

GRD LIMITER ORIG 
BRDG 

Unit 

ODBM 
TPl 

GRD LIMITER ·ORIG 
BRDG 

Unit 

TP2 
·1. 5 vdc GRD · LIMITER ORIG 

Unit 

ODBM 
TPl 

GRD LI-MITER ORIG BRDG 
Unit 

TP2 
1. 5 vdc GRD LIMITER ORIG 

Unit 

ISS 2, SECTION 591-012-300 

I 

I 

Normal Indication Next Abnormal Indication Next Action 
and Procedure Step and Procedure Step 

I 

I 
I 

TTY ;will connect 
Read{ng should be 
less than -1 dbm. 
This indicates the 

3 TTY does not 2 
limitkr is clipping 

con-

and r~ceive level 
nect. 

at station is -50 
dbm 6r better. 

I 

I 

I 

Set w~ll connect. Set does not con-
Read~ng should be 3 nect. Refer to 1 
less 1lhan -1 dbm. sensitivity test per 

I Table J or K. I 

Read~ng should be 
less ~han 0. 25 vdc. 
This ~ndicates the Reading more than 
space

1

-hold circuit 4 O. 25 vdc, replace 1 
is inactive when LIMITER unit. 
recei/ving a proper 

• I 
s1gna~. 

I 

Reading should be 
mo rel than - 1 dbm. 
This rdicates Replace LIMITER 
li~i~-r is not re- 5 1 

unit. 
ce1 v11g an accep-
table signal. TTY 
runs ppen~ 
Readtg should be 
more than O. 25 vdc. 

END Replace LIMITER 
This Jndicate s that 
spac -hold ( car- OF unit. 1 

rier jail) circuit is TEST 

opera ting proper I y, 

Table H 
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SENSITIVITY TESTS WITH MAINTENANCE TEST CARD 

Data sets 101A and 101B contain a signal 
fail feature that permits a potentiometer 
adjustment of circuit sensitivity, deter­
mining the minimum signal le ·vel that will 
keep the station connected to the line. This 
is intended to be a factory adjustment. 
With wedge-lock terminals A and B on 
LIMITER unit strapped, it is initially set 
to require incoming signals above -51 dbm 
in filter bandpass for the connect sequence 
to be operative. After station has con­
nected, the same adjustment will also de­
tect a reduction of signal below -56 dbm 
producing a spacing signal to TIMER unit, 
which initiates disconnect sequence. This 
feature is included to ensure circuit con­
tinuity to the user during tran smission of 
his mes sage. 

Some types of customer trouble reports 
might indicate changes in circuit sensitivity 
due to component changes. This section 
describes how the MAINTENANCE TEST 
CARD enable s limite r and a ss oc iated 
c i rcu itr y to be isolat e d from the line to 
determine whether the sensitivity is within 
acceptable limits. 

When making sensitivity te st wi th 
MAINTENANCE TEST CARD, MOD 
unit will send f1 m signals via MAINTE­
NANCE TEST CARD to LIMITER unit . 
These signals are reduced by pads on 
MAINTENANCE TEST CARD to ac volta ges 
that are equivalent to th e required limiter 

input test levels. Their value depends 
upon the position of the switches. 

For a meaningful test, a MOD unit within 
±0. 7 5 db of nominal output le ve l is 
required. 

The various switch settings of the MAIN­
TENANCE TEST CARD, with ANS-ORIG 
switch in ANS position, provide equivalent 
signal levels, relative to power int o 900 
ohms across tip an d rin g , as indicate d 
below. The SPACE position provides pure 
spacin g signals that are useful for testing 
and trouble shooting. TST key may be 
depresse d to prevent data set from dis­
connecting in SPACE position. 

Position Mark Dot Spa c e 

CONN -51 -41 -41 

CONN +3 -48 -3 8 - 38 

DISCONN -58 -5 8 -5 8 

All rea din gs are in dbm. 

N ote : The dbm values in ORIG mode, 
F 2m band, are ap proximately 2 db 
hi g her. 

Step 

1 

2 

3 

4 

5 

6 

MTC 

Preparation 
Mark Dis conn 
D ot Conn 

Ori g 

Space C onn +3 
A ns 

Remove HYBRID and 
MOD unit s . Insert 
MTC into HYBRID unit 
slot. Plug MOD unit IMARK CON N ORIG 
into MT C. Note we d ge 
lock terminal strap-
ping on LIMITER unit 
and strap terminals A 
and B and remove any 
straps on termina ls C 
and D, 

D epress CLEAR ke y . IMARK CO NN ANS 

~RK ::::;ONN + 3 ANS 

To ensure d ata set is 
DOT CONN A N S 

not ove r ly se n s it i ve . 

DOT DISCO NN ANS 

R es t o r e eq uipmen t t o 
normal op e rati ng con-
ditions . Res t rap LIM -
I TER u ni t per s tat i on 
record form E- 4905 . 

IS S 2, SEC T ION 591 -0 12 - 300 

TABLE J 
I 

SE NSITI VITY TEST 
USI N G MAIN TE NAN CE TEST CARD 

T TS 28 
I 

Func t i on Prob es , Atnd Norm al Ind i c a tio n Next Ab n o rm al Ind ica tion N ex t 
Set 

Act ion a n d Procedure Step a n d Proce dur e St ep Sw it ch 
( +) (-) 

OR, CO N, a n d CY CO N re l a y doe s not 
ORIG re l ays operate. T T Y 2 operat e . Set d oes not 3 

connec t s . co nn ect. 

I 
! 

A N , C Y, CO N , and CO N re l a y d oes not 
AN S M re lays op e r ate . 4 operate. Set do es no t 3 

T TY co n ne cts . co n n ec t . 

A N , M , CO N , a n d C Y 
S et does not c on nec t. re la y s operat e . TTY 
C heck LIMITE R u ni t co nn ects. .L IM I T ER 
pe r Ta bl e G o r H. 

unit po t entiometer 
ANS shou l d be adjus t ed 

1 Check DISCR I M un it 1 

clockw i se j us t en ou gh pe r T ab le Mo r N . 

t o permit pro p er re - Ch eck KEYER u n it 
l ay operat i on un der per T ab l eE . 
cond i tions specifie d 

I 
in St eps 1 an d 2 . 

Chec k LI MITER unit 

T T Y t y p es meani ng - per Tab le G o r H . 
C heck DISC R I M unit 

AN S less cop y . 5 p er Tab l e M o r N , 1 

Check KEYER unit 
per Ta ble E. 

S relay should n ow 
ope r a te and da t a se t E N D S relay does not aper-

ANS w ill go to on - ho o k OF a te. R epl a c e 1 
c ondition i n di cating TEST L IM I T E R un i t. 
LIMIT ER un i t i s no t 

: ove rl y s e n si t i ve . 
' ! 
I 
I 

:1 

Ii 
:1 
I 

I -
I 

T ab l e J 
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----- ------- ---- --- --- ------- --- --- - . - --- - ---- --- ---- - - -

TABLE K 

SENSITIVITY TEST 
USING 907A DATA TEST SET 

907 A Test Set TTS 28 

Step Preparation brig- Function Pr,0bes Atnd 
Action 

Selector SW-A SW-B Set 

Connect EXTENDER 
card to 907 A with con-
necting cord assembly 
ED-71287-20 Gl. Re-

1 move HYBRID and -·- 7 -,- t 
MOD units. Slide EX-
TENDER card into hy-
brid slot and carefully 
insert MOD unit into 
EXTENDER card. 

2 Depress CLEAR key. :❖:: 7 t 

3 Depress CLEAR 1:<ey. -·- 6 ,,, t 

To ensure that data set 
4 -·- 9 is not overly sensitive. 

.,, 
t 

5 >~ 4 t 

,:t Set SELECTOR switch to data set 101A or 101B. 

t Per Table A. 

Ans Switch 
( +) (-) 

ORIG ORIG 

ANS ANS 

ANS ANS 

A_NS ANS 

ANS ANS 

--- - ~ -- ----- - - ---------

ISS 2, SECTION 591-012-300 

Normal Itjdication Next Abnormal Indication Next 
and Prof edure Step and Procedure Step 

i 

OR, CON, and CY CON relay does not 
relays ope~ate. 2 operate. Set does not 3 
TTY connects. connect. 

i 
i 

I 
I 

I 

I 
I 

AN, CY, CbN, and M CON relay does not 
relays ope1ate. TTY 4 operate. Set does not 3 
connects. connect. 

AN, M, CON, and CY 
Set does not connect. relays ope~ate. TTY 

connects. LIMIT ER Check LIMITER unit 
unit potentipmete r 

1 
per Table G or H. 1 should be adjusted Check DISCRIM unit 

clockwi~e lst enough per Table M or N. 
to permit p oper re- Check KEYER unit per lay opera ti, n under 
conditions pecified Table E. 
in Steps 1 ~nd 2. 

TTY types ~eaning-

Check LIMITER unit 
per Table G or H. 

5 Che ck DIS CRIM unit 1 
less copy. . per Table M or N. 

I Check KEYER unit 
I per Table E. , I 

TTY will print some Check LIMITER unit 
meaning le ~!s copy and END per Table G or H. 
data set will go to on-

OF Che ck DIS GRIM unit 1 
hook condit[on indi- TEST per Table M or N. 
eating LIM TER unit Check KEYER unit 
is not overiy sensi- per Table E. 
tive. I 

Table K 
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Step Preparation 

Potentiometer adjustment R4A is a means 
of balancing voltages in the discriminator 
circuit. It determines at what voltage 
level (from the discriminator coil) the 
keyer output changes from mark to space 
due to the regenerative circuit, A 
factory adjustment aligns the discrimin-
ator coils and the potentiometer so that 
the midfrequency: of the mark and space 
frequencies provides an output voltage 
which is equal to this threshold voltage, 
Since the discriminator is a frequency-to-
voltage c:onverter, the potentiometer also 
adjusts the frequency characteristic of 
the receiver. Therefore, the balance po-
tentiometer can also alter the received 
teletype signal bias measured at the out-
put of the keyer. (See Note 1. ) 

I 

1 Remove LIMITER and TIMER units. 

2 Insert LIMITER and TIMER units. 

TABLE L 

BALANCING OF DISCRIMINATOR 

TTS 28 

Function Probes Atnd 
Action 

Switch Set 
( +) ( - ) 

TP-2 
Manually 
operate AN 30 vdc GRD tDISCRIM-
and CON 

Unit 
relays. 

END 
OF 

TEST 

Note 1: This adJustment shall be made 1f DISCRIM umt 1s replaced. 

'1.SS 2, SECTION 591-012-300 

Normal Indication Next Abnormal Indication Next 
and Procedure Step and Procedure Step 

--

) 

Adjust R4A 1 o provide !Unable to bc1.lance 
a reading of 10 discriminator, replace 
± l vdc (See Note 2. ) 

2 
DISCRIM unit. 1 

I 
I 

! 

I 

I 

Note 2: This voltage may change from Oto 20 volts with only a slight unbalance of the discriminatoT. 
greatly and does not necessarily indicate trouble with DISCRIM unit. 

A subseJuent reading may differ 
I 
I 
I 

Table L 
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Step 

2 

3 

4 

5 

6 

7 

8 

Preparation 

Check DISCRIM unit 
per Table L 
before starting test. 
Connect EXT ENDER 
card to 907 A with con­
necting cord assembly 
ED-71287-20 Gl. 
Remove HYBRID and 
MOD units, Slide EX­
TENDER card into hy­
brid slot and carefully 
insert MOD unit into 
EXTENDER card, 

Depress CLEAR key. 

Reinsert TIMER unit. 

Depress CLEAR key, 

Remove test probes. 

Remove test probes. 

Remove test probes. 

907 A Test Set 

Selector 3W-A SW-BOrig­
Ans 

6 t ORIG 

6 ANS 

3 ANS 

6 !f! ORIG 

6 ANS 

3 ANS 

6 ANS 

3 ANS 

~:~ Set SELECTOR switch to data set 10 lA or 10 lB. 

TABLE M 

DISCRIMINATOR TEST 
USING 907A DATA TEST SET 

TTS 28 

Function Probes 
Switch __ (_+_) ----,--(-- )---1 

TPl 

Atnd 
Set 

ORIC 

ANS 

ANS 

30 vdc DISCRIM 
Unit 

GRD ORIG 

TPl 
30 vdc DISCRIM 

Unit 
GRD ANS 

30 vdc 

30 vdc 

TPl 
GRD DISCRIM ANS 

Unit 

TP2 
GRD IISCRIM ANS 

Unit 

TP2 (-} Test 
30 vdc DISCRIM !Point on ANS 

Unit 1Rectifie1 

t If all readings are correct but machine did not run as shown in Steps 2 and 3, check 
KEYER unit per Table E, 

:!: Per Table A. 

Normal 
Action Indication and 

Procedure 

CON relay oper-

1

ates. TTY runs 
,closed. 

When CON 1 

relay oper­
ates remove 
TIMER unit. 

When CON 

I 

iTTY runs closed. 
I 

I 
I 
I 

[TTY runs open. 

Reading should be 
more than 0. 0 vdc. 

relay oper- Reading should be 
ates remove rrnore than 0. 0 vdc, 
TIMER unit. 

Reading should be 
more than 2. 6 vdc. 
fT TY runs open. 

Reading should be 
~ess than 0. 2 vdc. 
TTY runs closed. 

Reading should be 
:less than 2. 6 vdc. 
I 

1TTY runs open. 

ISS 2, SECTION 591-012-300 

Next 
Step 

2 

4 

5 

6 

7 

8 

Abnormal 
Indication and 

Procedure 

If CON relay does 
not operate make 
sensitivity tests 
per Table J or K. 
If machine runs 
open make voltage 
tests beginning 
with Step 4. 

TTY runs open. 

TTY runs closed, 

Check LIMITER 
unit per Table G 
or H. 

Check LIMITER 
unit per Table G 
or H. 

Replace DISCRIM 
unit. 

Replace DISCRIM 
unit. 

Next 
Step 

4 

4t 

1 

END 
OF Replace DISCRIM 

unit. 1 
TEST 

Table M 
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MTC 

Step Preparation 
Mark Dis conn 

Orig Function 
Dot Conn 

Space Conn +3 
Ans Switch 

Che ck DISC RIM unit 
:2er Table L before 
starting test. 

1 Remove HYBRID a·nd lv1ARK CONN+3 ORIC 
MOD units. Insert 
MTC in the hybrid 
slot and plug modula-
tor into MTC 

2 Depress CLEAR key. NfARK CONN+3 ANS 

3 SPACE CONN+3 ANS 

4 Reinsert TIMER unit. ~K CONN+3 ORIG 30 vdc 

5 Depress CLEAR key. ~.1..1\PY CONN+3 ANS 30 vdc 

6 Remove test probes. SPACE CONN+3 ANS 30 vdc 

7 Remove test probes. 1vIARK CONN+3 ANS 30 vdc 

8 Remove test probes. SPACE CONN+~ ANS 30 vdc 

TABLE N 

DISCRIMINATOR TEST 
USING MAINTENANCE TEST CARD 

TTS 28 

Probes Atnd 
Action 

Set 
( +) (-) 

ORIG 

When CON 
ANS relay oper-

ates, remove 
TIMER unit. 

ANS 

TPl 
DISCRIM GRD ORIG 

Unit 

TPl When CON 

DISCRIM GRD ANS 
relay oper-

Unit 
ates, remove 
TIMER unit. 

TPl 
GRD [)IS CRIM ANS 

Unit 

TP2 
GRD DISCRIM ANS 

Unit 

TP2 (-) Test 
DISCRIM Point on ANS 

Unit Rectifier 

Normal Indication 
and Pr

1

ocedure 

CON relay operates. 
TTY runs :closed. 

i 
I 

I 

I 

TTY runs !closed. 

TTY runs open. 

Reading sl ~ould be 
more than 0. 0 vdc. 

Reading sl wuld be 
more than 0.0vdc. 

Reading sl il.ould be 
more than 2. 6 vdc. 
TTY runs open. 

Reading s~ould be 
less than ?· 2 vdc. 
TTY runs 1closed. 

Reading s~ould be 
1 e s s than ? . 6 v d c . 
TTY runs jopen. 

I 

I 

>:< If all readings are correct but machine did not run as shown in .Steps 2 and 3 check KEY ER unit per Table E. I 

ISS 2t SECTION 591-012-300 

Next Abnormal Indication Next 
Step and Procedure Step 

If CON relay does not 
operate make sensi-
tivity tests per 

2 Table J or K. If 4 
machine runs open, 
make voltage tests 
beginning with Step 4. 

3 TTY runs open. 4>:< 

4 TTY runs closed. 4>:< 

Check LIMITER unit 5 1 
per Table G or H. 

6 Check LIMITER unit 
1 

per Table G or H. 

Replace DISCRIM 
7 

unit. 1 

8 
Replace 
unit. 

DISCRIM 
1 

END 
OF Replace DISCRIM 

1 
TES1 unit. 

Table N 
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ISS 2, SECTION 591-012-300 

( TABLE P 

DISCRIMINATOR BIAS TEST 
USING 907A DATA TEST SET 

( 
~- 907A Test Set TTS 28 

Step Preparation Orig- Function Probes Atnd 
Action 

Norm al Indication Next Abnormal Indicatior Next 
Selector SW-A SW-B Set and Drocedure Step and Procedure Ans Switch 

( +) ( - ) 
Step 

DO NOT PERFORM 

( BIAS TEST UNTIL 
DISCRIMINATOR If set does not con-

BALANCE TESTS IN I nect, refer to 
; 

1 TABLE LARE PER- M-1 
TP2 

Remove Readin)g should be 
Table Mor N. Af-

FORMED FIRST. 
_,_ 

5 ORIG 150 vdc DISCRIM ORIG 2 ter checking Table ,,, t 0-20 vblts. 
1 

Connect EXTENDER 
907A Unit TIMER unit. TTY Mor N set does I 

card to 907 A with 
connects. not connect, check 

connecting cord as - KEYER unit per 
sembly ED-71287 Gl. Table E. 
Remove HYBRID and 
MOD units. Slide i 

EXTENDER card into I 

hybrid slot and care-
fully insert modula-

I tor into EXTENDER 
l card. 

r Reverse If TTY runs open, 

M-1 
TP2 meter leads Readir g should be but reading of 0. 0 

2 
_,_ 

3 ORIG I. 5 vdc DISCRIM ORIG if necessary O. 0 vdt. TTY runs 3 vdc cannot be 1 ,,, t 907A Unit to get an up- open, j reached,, check 
scale readinE I DISC RIM unit p-e_r 

• i 

I Table Mor N. 

Readi*g should be Higher voltage 

less ttan 1 vdc. 1 reading than 1 volt 

M-1 
TP2 volt e, uals 5 per indicates that the 

3 Remove test probes. -·- 8 ORIG 1. 5 vdc DISCRIM bRIG 4 1 ,,, 
t 907A cent blias. TTY DISCRIM unit 

( 
Unit prints' meaningless should be checked 

copy. 
per Table Mor N. 

Remove test probes, If set does not con-

Reinsert TIMER unit M-1 
TP2 

Remove 
Re a ding should be nect, refer to 

4 and depress CLEAR 
_,_ 

5 ANS 150 vdc IDISCRIM ANS 0-20 1olts. TTY 5 Table G or H. If 1 -.- t 907A TIMER unit. 
key. Unit connects. LIMITER checks 

ok replace DIS-
CRIM unit. 

( 
Table P 

{ 
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907 A Test Set 

( 

Step Preparation Orig-
Selector SW-A SW-E Ans 

5 ~:~ 3 t ANS 

6 Remove test probes. -·- 8 t ANS ,,. 

Remove test probes. 

7 Reinsert TIMER unit 
and depress CLEAR 
key. 

.,, 
Set SELECTOR switch to data set 101A or 101B. ,,. 

t Per Table A. 

( 

( 

TABLE P (Cont) 

DISCRIMINATOR BIAS TEST 
USING 907A DATA TEST SET 

TTS 28 

Probes Atnd 
Action Function 

Set Switch (+) (-) 

Reverse 
M-1 

TP2 meter leads 
1. 5 vdc DISCRIM ANS if necessary 907A Unit 

to get an up-
scale read-
ing. 

M-1 
TP2 

1. 5 vdc DISCRIM ANS 
907A 

Unit 

END 
OF 

TEST 

ISS 2, SECTION 591-012-300 

,I 

I 
I 

Normal Indication Next Abnormal Indicatior Next 
anh Procedure Step and Procedure Step 

I 

i 
i If TTY runs open, 

Readil!lg should be 
but reading of 
0. 0 vdc cannot be 

O. 0 vdc. TTY runs 6 reached, check 1 
open. I 

DISCRIM unit per 
Table Mor N. 

I 

Readi*g should be 
Higher voltage 
reading than 1 volt 

less t'1an 1 vdc. indicates that the 
1 volt lequals 5 per 7 DISCRIM unit 1 
cent bi'as. TTY should be checked 
prints meaningless per Table M or N. 
copy. 

Table P (Cont} 
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MTC 

Mark Disconn 
Orig-Step Preparation Dot Conn Ans 

Space Conn +3 

DO NOT PERFORM 
BIAS TEST UNTIL 
DISCRIMINATOR BAL-

( 1 ANCE TESTS IN TABLE MARK CONN+3 ORIG 
L ARE PERFORMED 
FIRST. Remove HY-
BRID, MOD and ANS-
BACK units. Insert 
MTC card into hybrid 
slot. Plug MOD unit 
into MTC. 

2 DOT CONN+3 ORIG 

( 
3 DOT CONN +3 ORIG 

Remove test probes. 

4 
Reinsert TIMER uni't }..1.ARI< CONN+3 ANS 
and depress CLEAR 
key. 

( 
5 DOT CONN+3 ANS 

6 DOT (:ONN+3 ANS 

Remove test probes •. Re-
7 ins-ert TIMER unit and 

( depress CLEAR key. 

TABLE Q 

DISCRIMINATOR BIAS TEST 
USING MAINTENANCE TEST CARD 

TTS 28 

Function Probes Atnd 
Action 

Set Switch ( +) (-) 

TP2 
Remove 

30 vdc GRD DISCRIM ORIG 
Unit TIMER unit. 

Kever s e 
TP2 meter leads 

30 vdc GRD IXSCRIM ORIG if necessary 
Unit to get on up-

scale reading 

TPl Reverse 
TPZ Mainte- meter leads 

30 vdc Dl5CRIM nance ORIG if nee es sary 
Unit Test to get an up-

Card scale reading 

TP2 
30 vdc GRD Dia:RIM ANS Remove 

Unit 
TIMER unit. 

Reverse me-
TP2 ter leads if 

30 vdc GRD DISCRIM ANS necessary to 
·Unit get an upscale 

reading. 

TPl Reverse 
TP2 Mainte- meter leads 

30 vdc DISCRIM nance ANS if necessary 
Unit Test to get an up-

Card scale reading 

END 
OF 

TEST 

ISS 2, SECTION 591-012-300 

I 
I 

I 

Abnormal Indication Norma~ Indication Next Next 
and Procedure Step and Procedure Step 

i 

I If set does not con-
TTY con:dects. 2 nect, refer to Table 1 

I 
Mor N. I 

I 

! 

I 

Check DISGRIM unit 
Reading s hould be per Table 
0-20 vdc. TTY runs 3 Mor N. Check 1 
open, LIMITER unit per 

Table G or H. 

Reading s hould be less Higher voltage read-
than 1 vde. 1 volt ing than 1 volt indi-
equals 5 1 ,>er· cent bias. 4 cates that the DIS- 2 
TTY prin ~s meaning- CRIM unit should be 
less copy, checked per Table M 

or N. 

If set does not con-
nect, refer to Table 

TTY conn ects. 5 G or H. If LIMITER 1 
checks 0~ replace 
DISCRIM unit. 

Check DISCRIM 
Reading should be unit per Table 
0-20 vdc TTY 6 M or N. Check LIM- 1 
connects ITER unit per Table 

G or H. 

Reading :;hould be Higher voltage read-
less than 1 vdc. 1 ing than 1 volt indi-
volt equa ls 5 per cent 7 cates that the DIS- 1 
bias. T' "Y prints CRIM unit should be 

~meaning! ess copy. checked per Table M 
or N. 

i 

Table Q 
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907 A Test Set 

Step Preparation 

Selector SW~A SW-B 

C 
To Erevent transi-stor 
damage in the KEYER 

A unit of data set IO IA 
or io lB disconnect ac 

u power to rectifier . 
J87215A before per- -·- 19 OFF T 

, .. 

I 
forming the following 
o:eera tions: 

0 Removing or ins e.rting 
KEYER unit, T con-

N ne ctor, or JZ connec-
tor. Dis connecting 
TTY selector magnet 
circuit. 

Connect 907 A to EX-
TENDER card using 
connecting cord assem"' 

( 
bly ED-71287-20 Gl. 

1 Remove KEYER and 
ANS- BACK units. In-
sert EXTENDER card 
in keyer slot. This 
test checks the receive 
distortion at the dis-
c ri minato r out~ut. 
Plug ~i!R.f TM in SIG 
li">l"'K,.., A-

This test checks re-
ceive distortion at the 

2 ke y_e r out:eut. Plug -·- 20 OFF ,,. 
KEYER unit into EX-

( 
TENDER card. Plug 
l 64C4 TMS in SIG 
jack of 907A 

( 

~:< Set SELECTOR switch to data set 10 IA or 10 lB. 

Orig·-
Loop Ans 

ORIG 20 

ORIG 62.5 

TABLER 

DISTORTION TEST 
USING 907A DATA TEST SET 

164C4 TMS 

Speed Display Code 
Loop 
Input 

60 PIP 5 NORM.AL 

60 PIP 5 NORivIAL 

ISS 2, SECTION 591-012-300 

Nirmal Indication Next Abnormal Indication Next 
Action 

iand Procedure Step and Procedure Step 

I 

~ead distortion on Dial a sourcE [f out of limits make 
of telegraph 64C4. This !adjustments as re-
signals over reading is receive quired. Check DIS-
the telephone distortion. The CRIM unit per Table 
network The r!eading shall be 2 Mor N. 1 
ADTL.Signals lyss than 7. 5 per [f still out of limits, 
should be un- c

1

ent marking or check loop facilities 
distorted and lacing. TTY tfor any impedance 
steady for a , 11 run, but is difficulties. 
good reading. b~inded. Local 

cppy will not be 
r!eceived and 
ltcal copy cannot 

-

b/e typed. 

I 

I 

I 

Perform in 
sequence: 

(a)Dial a 
I ead distortion on 3 ,If out of limits, re- 1 
164C4. This tplac e KE YER unit. 

source of reading is receive 
telegraph distortion at the 
signals over I:< EYER unit out-
the telephone prut. Reading 
network. slhall be less than· 
(b )After set 7. 5 per cent 
connects, re,- rr~ing or move TIMER 
unit. acing. 

(c)Place a 
strap from 
TP2 of DIS-
CRIM unit to 

I 
TPl of KEY-
ER unit. 

I 
I 

Table R 

Page 63 



907A Test Set 

Step Preparation Orig-
Selector SW-A SW-B Ans Loop 

Before performing the 
C following tests on 15-

and 19-type stations ~:: 18 OFF ORIG 20 
A 

equi;eped with noise 
u suppression unit 

T J70148S, List 1, it. 
will be necessary to 

I disconnect red lead 
between noise su:e-

0 pression unit and Z 15 
N on terminal strip Z of 

15- or 19-ty:ee sta-
tions. 
This test checks send 
distortion of key-
board or transmitter 
distributor contacts. 
Remove EXTENDER 
card from keyer slot. 
Insert KEYER unit 
into keyer slot. Re-
move MOD unit and 
insert EXTENDER 
card into modulator 
slot. Plug 164C4 
T MS in SIG jack of 
907A. Remove strap 
from TP2 of DIS CRIM 
unit to TP 1 of KEYER 
unit. 

~:, Set SELEG TOR switch to data set 101A or 101B. 

TABLE R (Cont) 

DISTORTION TESTS 
USING 907A DATA TEST SET 

164C4 TMS 

Loop 
Speed Display Code Input 

60 PIP 5 NOIDviAL 

Action 

Depress 
LOCAL key 
and type re-
peated Rand 
Y charac-
ters or send 
Rand Y 
characters 
with trans-
mitter dis~ 
tribution. 

ISS 2, SECTION 591-012-300 

I 

Norial Indication Next Abnormal Indication Next 
and Procedure Step and Procedure Step 

i 

i 

I 

Read1distortion on END If out of limits, 
164C4. This OF make adjustments 3 
readirg is send TEST as required. 
distortion. Read-
ing s~ould be less 
than 5 per cent 
marking or 
spacing. 

I 

I 

I 

Table R (Cont) 
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( 
MTC 

Step Preparation 
Mark Disconn K>rig-
Dot Conn Loop 
Suace Conn +3 Ans 

C To Erevent transistor 
damage in the KEYER 

A unit of data set 10 lA 

u or 101B disconnect ac 
2ower to rectifier 

T J87215A before Eer-

I 
forming the following 20 
..gperations: Removing 

0 or inserting KEYER 

N 
unit 2 T connector t or 
J2 connector. Dis-
connecting TTY selec-
tor magnet circuit. 
To check send distor-

1 
tion at DISCRIM unit 
output remove KEYER 

( 
\ 

and ANS-BACK units. 
Insert MTC in KEYER 
slot. 

To check receive dis-
2 tortion at discrimina- 20 

tor output. 

Depress CLEAR key. 
3 To check receive dis- 62.5 

tortion at keyer out-
put. Insert KEYER 
unit into MTC. 

( 

TABLES 

DISTORTION TESTS 
USING MAINTENANCE TEST CARD 

164C4 TMS 
Action 

Loop 
Speed Display Code 

Input 

Plug TMS into 
20 MA jack of 
MTC. De-
press LOCAL 

60 PIP 5 
NOR- key and trans 
MAL mit Rand Y 

characters. 
This checks 
distortion of 
send contacts 
at discrimi-
nator output. 

Dial a source 
of telegraph NOR-

60 PIP 5 MAL signals over 
the telephone 
network The 
ADTL. 

Plug T MS into 
NOR-

60 PIP 5 MAL 62. 5 MA jack 
of MTC. Dial 
a source of 
telegraph sig-
nal s over the 
telephone net .. 
work The 
ADTL. 

ISS 2, SECTION 591-012-300 

Normal Indication Next Abnormal Indication Next 
I 

and Procedure Step and JProcedure Step 
I 

i 

Reading Ion 164C4 If out of limits, make 
TMS should be less 2 adjustments as 1 I . re-
than 5 prr cent quired. 
marking or spacing. 

I 

I 

Read diJtortion on 
l 64C4. tThis reading If out of limits, re-
is recei e distortion. 
The rea~ing shall be 3 place DISCRIM unit. 1 

less tha:p 7.5 percent 
markini or spacing, 
TTY wil run but is 
blinded. No local 
copy re eived. 

Read diJtortion on If out of limits,. re- I 

! l 64C4. / This reading 4 place KEYER unit. 1 
is receiye distortion. 
at the KEYER unit 
output. ~Reading shall 
be less han 7. 5 per 
cent ma .. king or 
spacing. 

Table S 
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( 

MTC 

Step Preparation Mark Dis conn Orig-
~ot Conn Loop 

~ace Conn +3 Ans 

C Before performing the 
following tests on 15-

A and 19-type stations 
u equipP.ed with noise 

suppression unit 
T J70148S, List 11 it 

I will be necessary: to 
remove leads as indi- 20 

0 cated. Disconnect 
N red lead between noise 

~ppression unit and 
Z 15 on terminal strip 
Z of 15- or 19-typ~ 
stations. Depress 
CLEAR key. To ched 
distortion of send con-( 
tacts or transmitter 
distributor contacts. 
Remove MOD, DIS -

4 CRIM and MTC units. 
Insert KE YER unit into 
keyer slot. Insert 
MTC into modulator 
slot. Plug T MS into 
20 MA jack of MTC. 

Re store circuit to 
5 normal. 

( 

TABLE S ( Cont) 

DISTORTION TESTS 
USING MAINTENANCE TEST CARD 

164C4 TMS 
Action 

Loop 
Speed Display Code Input 

Patch TP2 of 
KEYER unit 
to (-) test 
point on rec-
tifier. De-
press LOCAL 

NOR-
key. Trans-

60 PIP 5 MAL 
mit from the 
keyboard or 
transmitter 
distributor 
Rand Y char-
acters and 
observe dis-
tortion on 
TMS. TTY 
is blinded. 

.t:Se sure to r& 
move patch on 
TP2 o 
KEYER unit. 

ISS 2, SECTION 591-012-300 

' 

Normal If dication Next Abnormal Indication Next 
and Pr<Dcedure Step and Procedure Step 

i 

I 

I 

i 
I 

Reading should be If out of limits, make 
less than 15 per cent 5 adjustments as re- 1 

k' I • quired. mar 1ng qr spacing. 
I 
I 

I 
I 

END OJ h TEST 

Table S ( Cont) 
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TIMING TESTS 

The connect and disconnect sequences 
for the TWX system require that the data 
set be capable of timing sever al distinct 
intervals. While the permitted deviations 
for these intervals are quite large, it is 
essential that the ranges not be exceeded. 
Mo st trouble conditions in the timing cir­
cuit will result in complete failure rather 
than a shifting to time. Nevertheless, 
there must be a means of checking that 
the proper limits are being kept. A go, 
no go type of test may not be conclusive, 
because sets which are outside limits 
may still work perfectly with many stations 
and fail to perform properly when connected 
to one station. 

TABLET 

TIMING TESTS 
USING 907 A TEST SET 

Test 
907A Test Set 

Description 
Selector SW-A SW-B 

Monitor Space (O. 85 to 1. 3 sec-
onds):. This is the minimum 
length of a received space signal 
which will disconnect the station. 
If the interval is too short, the 
set may disconnect on break sig- ,,, 14 ,,, 

nals. If too long, it may fail to 
disconnect on the reception of a 
clearing signal in the presence of. 
noise. 

Monitor Mark (0. 70to 1.0 second): 
This is the minimum length of a 
received mark signal which will 
connect the station. If the inter-
val is too short, the station may 

,::: 14 

connect on noi·se and any echo 
suppressor in the trunk may not 
be disabled. If too long, the set-
up time is increased. 

Send Space ( 1. 3 to 2. 0 seconds): 
This is the length of a space sig-
nal that any connected station puts 
on the line just before going on-
hook. If the interval is too short, ,,, 14 ,,, 

it may fail to effect a disconnect 
at the distant station. If too long, 
the call is held up longer than 
needed. 

Preparation: 1. Connect EXTENDER card to 907A 
with connecting cord assembly 
ED-71287-2061. 

2. Remove HYBRID and MOD units. 
3. Slide EXTENDER card into HYBRID 

unit slot and carefully insert MOD 
unit into EXTENDER card. 

9 

9 

7 

~:c Set SELECTOR switch to type of data set 10 IA or 10 lB. 

Action 
Orig-
Ans ADJ Tl T2 

1. Depress ANS key 
on attendant set. 

2. After .CON relay 
operates, depress 

TP2 TP3 and hold RESET 
ANS 820 TIMER TIMER button. 

Unit Unit 3. Operate the ANS-
ORIG key of 907 A 
to ORIG. 

4. Wait 1 second then 
release RESET 
button. 

L Depress and hold 
RESET button on 

TP2 TP3 907A. 
ORIG 690 TIMER TIMER 2. Depress ORIG key 

Unit Unit on, attendant set. 
3. Release RESET 

button. 

1. Manually operate 
OR relay. 

D3 2. CON and CY relays 
TP2 operate. 

ORIG 680 TIMER of 3. Depress and hold 
Unit 

Terminal 
RESET button. Strip 4. Manually operate S 
relay and release 
RESET button. 

t Send Break Timer Test 

1. Connect EXTENDER card to 
907 A with connecting cord 
assembly ED-71287-2061. 

2. Remove HYBRID unit. 

3. Position EXTENDER card into 
HYBRID unit slot. 

ISS 2~ SECTION 591-012-300 

Normal Indication Abnormal Indication 
and Procedure and P rocedu.re 

GOOD lamps will 
light: If either HIGH or 

TTY runs open for LOW lamp does not 

a second and then light, replace 

clears: TIMER unit. 

If either HIGH or GOOD lamps will 
light. LOW lamp does not 

TTY runs closed. light, replace 
TIMER unit. 

If either HIGH or 
GOOD lamps will LOW lamp does not 
light. light, replace 

TIMER unit. 
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TABLE T (Cont) 

TIMING TESTS 
USING 907A TEST SET 

( 907 A Te st Set 
i 

Test Normal Indication Abnormal Indication 
Description Orig- Action and Procedure and Procedure 

Selector SW-A SW-B 
Ans 

ADJ Tl TZ 

SF Guard Interval ( 1. 1 to 1. 7 sec- 1. Depress and hold 
onds): This is the interval from RESET button on 
the time that the called station TPZ TP3 907A. Either the GOOD or If either indication 

( goes off-hook until a mark tone is -·· 14 7 ORIG 390 TIMER TIMER 2. Depress ANS key HIGH lamps will is wrong, replace ,,, 

transmitted. If the interval is Unit Unit on attendant set. light. the TIMER unit. 
too short, charging may not start 3. Release RESET 
and the connection will have a button. 
substantial additional loss. If too 

-long, the setup time is increased. Either the GOOD or 
,,. 14 7 ORIG 720 LOW lamps will. ,,, 

light. 

t 
( Send Break Timer (O. 40 to O. 65 1. Depress LOCAL , 

second): This is the length of the key. j 
spacing signal transmitted in TPl TP2 2. Momentarily de- GOOD lamps will If either HIGH or 
response to a long depression of -·· 12 9 ANS 400 MOD DIS CRIM 

press RESET butt n light. lamps do not light, 
the break key. If the interval is 

,,, 
of 907A. j Unit Unit TTY runs closed. replace MOD unit. 

too short, breaking may not be 3. Depress and hold 
1 

achieved. If the interval is too BREAK key on TTlf 
long, the station may disconnect. keyboard. 
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Position 

l 
2 
3 

4 
' 5 

6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 

TABLE U 

A SWITCH FUNCTIONS 
907A DATA TEST SET 

Function 

X 
SPACE - 48 db 
SPACE - 18 db 

DOT - 58 db 
MARK - 18 db 
MARK - 48 db 

MARK - 51 db 
DOT - 38 db* 
DOT - 38 dbt 

RESTRAINT - 20 db 
RESTRAINT - 48 db 
+ START (TIMER) 

- START (TIMER) 
RESET CONTROL 

TIMER (SFG) 
CALL PROGRESS 

TONE .. 18 db 

X 
X 

20ma SEND 

20ma RECEIVE 
60ma RECEIVE 

X 

X 
EIA 

):C 50 cps, 100 bps 
t 2 2 • 5 cps , 4 5 bps 

Position 

1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 

TABLE V 

B SWITCH FUNCTIONS 
907A DATA TEST SET 

Function 

0 db 
+2 db 
+4 db 

+6 db 
+8 db 
(+) INPUT 10% 

(-) INPUT 10% 
{+) INPUT 20% 
(-) INPUT 2 0% 

(+) INPUT 
(-) INPUT 

Page 75 
75 Pages 


	20240605232826866
	20240605232841975
	20240605232856259
	20240605232951283
	20240605232959799
	20240605233250473-1
	20240605233250473-2
	20240605233305470
	20240605233323907
	20240605233405917
	20240605233433231
	20240605233525640
	20240605233636854
	20240605233720598
	20240605233816425
	20240605233901396
	20240605233956838
	20240605234046899
	20240605234149276
	20240605234208336
	20240605234221564

