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ENGIW'.r:.EIU:WJ SPECIFICATION FOR LOH-SPEED DATA-PHONE 

FOR TE.LETICK:t.TING AP.PLICATIO:I 

SECTION I 

pENERAL DESCRIPTION AND ENGHrF...ER.ING Rl:'�QUIRS<J�E!:TS 

l. GENERAL DESCEUPI'IO!J 

a. This specification concerns the equipment used in the Teleticketing 
application of Low-Speed DATA-PHONE service. This equipment is 
divided into two types, one to be used in a sending station, and 
one in .a re'ceiving station. 

. 

b. The sending station �11 be comprised or on3 or the other or the 
following groups or equipment, in addition to a telephone set) 

(1) 

(2) 

Model 28 Automatic Send-Receive Set (ASR) including a typing 
.unit (LP), a typing reperforator (LPR), a transmitter-distributor 
(LXD), a keyboard base (LAK), console (LAAC) and control equip-

ment. . .. 
MOdel 28 Keyboard Send-Receive Set (KSR), including a typing unit 
(LP), a keyboard (LK), console (LAC), and control equipment. 
this station will also have an external transmitter-distributor 
(LXD). 

c. The receiving station wili be a MOdel 28 Receiving-Only printer in a 

· console, with the necessary control equipment and a telephone set. 

d. The. control equipment consists of:· 

(1) A 130Cl Teletypewriter Subscriber Subset with 43Al Carrier 
Termin&X equipped with a 2W Line Coil unit and either a 454E. 
receive network or a 453E send network (depending on whether 
.the installation is a receiving or sending station) and 

(2) A rel� control set of parts (which includes a 164503 rectifier 
unit. The control equipment is rack-mounted in the lower portion 
or the printer console. 

•• ·The l30Cl.Teletypewriter Subscriber Subset, 43Al Carrier Terminal, 
2W Line Coil Unit, 453E and 454E networks and the teleph�ne set are 
manufactured by Western Electric Company, and will be supplied by 
the individual operating companies. All other components are supplied 
b7 Teletype Corp0rati9n. 

t. This equipment �11 be used initially for transmission of airline 
tickets between an airline office (sending station) and a customer 
(receiving station). 
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. 
2. HrGIN1!7L ... !'UHG REQUJRE1:}.tJTS 

a. The equipment shall be operable at rcr,ular teletype\'lriter trn.ns
mission speeds of up to 100 words per minute. 

b. All Teletype Corporation units used shall be of the l�del 28 line. 
Standard equipment shall be used, wherever possible, and necesr-ary 
modifications kept to a minimum. 

· 

c. Standard adjustments and lubrication shall be maintained for the 
Teletype apparatus. 

d. Local line current (.060 amperes) at the sending station shall be 
furnished by the sending station 130Cl Subset. The receiving station 

shall operate on .030 amperes line current , furnished by the l)OCl 
Subset. 

e. Either the keyboard or transmitter-distributor of the ASR or KSR 
- sets may be used for line transmis sion. 

' 
t. The ASR and the KSR sending station may be used for off-line 

g. 

operat�on. 

The control featur�s necessary to achieve low-Speed. DATA-PHOt.'E 
operation can be accommodated within the physical dimensions of 
standard Teletype equipment. 

h. The equipment is i ntended for office installations, and,cnvironmental 
requirements are limited to thos� normally encountered in s uch 
installations. 

1. The equipment�is designed for 115 ! 10% volts, 60-eyc1e, A.C. power 
input. 
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DETAILED DESCRIF'flQr! M!D THEORY OF OFB?ATICrJ 

1. DETAILED DESCRIPTION 

a. '!here are two types of ec:uirment used in Teleticketing operation; 
receiving and tram;zrJ.tting. 'lhe fonner is basically a Hodel 28 
receiving-only printer with control equipment. The latter has tl:o 
versions: 

"(1) �eyboard send-re cei ve set (KSR) with control equipment and 
external transmitter-distributor (LXD) . 

(2) Automati"c send-receive set (ASR) With control equiJ:ment. 
The ASR set is of the LPH.-LXD variety. 

b. The RO unit has the following main components: 
I 

(1) LP69RX/AGC Typing Unit 
(2) LBS/253 Base 

, (Similar to 28C, with 8" platen) 

{3) 
(4) 
(5) 

{6) 
(7) 

(Similar to 28B, with two control push 
buttons for telephone and teletypel'll'i ter 

. operation ) . 

LAC204AB250 Console (28D240) 
LESU45 Electrical Service Unit 
Control Unit, consist�ng of: 
(a) 130Cl Teletype�nriter Subscriber Subset 
(b) 43Al Carrier Terminal 
(c) ·2w Line Coil 
(d) 454E Receive Uetwork 
(e) 163805 Control Set of Parts (Includes 164503.rectifier) 
163796 Telephone Shelf 
IY.U3 l'�tor Unit (28A) 

c. The KSR unit contains the followtng !nain components : 

{1) LP69RX/AGC 
(2) LK20ARA (Similar to 28D with three control push buttons for · 

telephone, teletypewriter, and transmitter operation). 

(3) LAC204AB250 (28D240) 

· · (4} LESU46 
.(5) Control Unit,. consisting of: 

(a) 130Cl 'l'elet.ypewri ter Subscriber Subset 
(b) 43Al Carrier 'ferminal 
(c) 2W Line Coil 
(d) 453K Send Netw�rk 
(e} 163806 Control Set of Parts {Inclwies 164503 rectifier) 
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d. 

(6) 
(7) 
(8) 

163796 Tel�phone Shelf 
LHUJ Ector Unit (28A) 
LXD4 Tr��switter-Distributor (28H); with LXDBJ and LXDC200AB 

Mounting and Cover Assembly (28H) 1 an<;i IJ.IDJ (2$A) 

The ASR unit contains the following main conponents: 

(1) LP69RX/AGC . 
(2) LAK16ARK with LPRlOARA (Similar to Bell 28D base with 3 push 

buttons for telephone, teletypewriter, 
and transmitter operation) . 

{,3) LAAC209AB (28G40) 
. 

(4) · LESU44 
(5) LCXBS Transmitter Distributor B�se {28H) 
(6) LXD4 (2SH) 
(7) Control Unit consisting or: 

(a) l)OCl Teletypewriter Subscriber Subset 
(b) 43Al Carrier Terminal 
(c) 21'1 Lirie Coil 
{d) 453E Send Network ·, 

(e) 163806 Control Set or Parts (Includes 164503 rectifier) 
(8) 163796 Telephone Shelf 
(9) LKU12 J.Iotor Unit (28C) 

e. The 163805 and 163806 Control set or parts consist basicall y of a 
relay (165021), a repeat �coil (163795) a 164503 rectifier unit, and 
associated circuit components, together with appropriate receptacles 
an� cables for connection with the lJOCl Subset and cabinet terminals. 

t. Marking and spacing signals are converted to audio frequencies by the 
130Cl Subset . The Subset generates audio frequencies at approximately 
1300 (Marking) .and 1240 (Spacing) c.p.s. This operation is reversed 

-

at the receiving end. Local line battery for the Teletype equipoent 
is provided by the lJOCl Subset. · 

2. THEORY OF OPERATION 

( a. Qperating Procedure 

( 

l 

(1) .. _Normally the telephone set is connected to the telephone line and 
may be used to originat� or receive regular telephone calls. 

(2} 'When a telephone connection has been established between the 
sending and.receiving stations, and both parties have agreed to 
TTY (teletypewriter) operation, the following procedure shall be 
used: 

(a) The. sending station attendant momentarily depresses the TTY 
·(red) push button. This causes a steady tone of about 
1300 cps to be transmitted to the receiving station. . 

(b) The receiving station attendant6 on receipt of the tone, 
momentarily depresses the T1� (red) push button. 
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(c) Both stations are now ready for on-line teletypewriter 
operation. The sendin g station attendant shall wait 
three seconds before starting to send the message. In 
the ASR set, the K-KT-'l' switch must be in K position ) . 

(d) Under normal operating conditions both the sending and 
receiving station attendants w111 hang up the telerhone 
handset after the momentary operation of the 'l"l'Y pushbutton (red). 

(e) Upon the completion o! the TTY message, disconnection is 
normallf accomplished by the sending of the disconnect code 
(Figs.H) !rom the sending station. This turns off the equip

ment at both the sending and receiving stations and restores 
the telephone sets to the line. 

(3) In the event the attendants at the sending and receiving stations 
Wish to resume telephone conversation upon completion of t he TI'Y 
message, the following procedure should be used: 

t 

(a) The attendants at both the sending and receiving stations 
should not hang up the telephone handsets after the momentar,y 
operation of the TTY push button. 

(b) . Upon completion of the TTY message, the sending of the dis
connect code (Figs. H) !rom the sending station will turn off 
the teletypewriter equipment at both the sending and receiving 
stations and transfer the telephone sets back to the line so 
that conversation may be resumed. 

(4} In the event or an emergency or'trouble condition the attendant 
at either the sending or receiving station can turn off his eouip
ment and restore the telephone set to the line by momentarily 
operating the TEL push button {black). 

b. C�rcuit Description - Sendine Station 

(1) ·T.he equipment is normally idle; i.e., motor off, telephone on-line . 
WbP.n TTY operation is agreed to, and operation commences as in 
paragraph 2.a�(2) above, the depression of the red (TTY) push button 
initiates the following sequence in the sending equipment: 

(a) The normally open contact of the TTY button eloses, completing 
a circuit !rom battery through the normally closed UCH stunt 
box contact, through the contact of the TTY button to the TB 
rel� winrling, operating the TB relay. The TB rdlay locks 
through i�s number 1 contact, the TEL push button contact 
(normally closed), and UCH stunt box contact. 

(b) The number 4 contact ot the TB relay makes, completing the 
circuit to the motor control relay (or relays in the case ot 
the KSR)a causing the relay(s) to operate. 
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( c) 

(d) 

(e) 

In the ASR set, a nake contact of the motor control relay 
closes a circuit in parallel with the power s w�t ch (norr.1ally 
off), causing the motor to start. In the KSR set, a make 
contact from one motor control relay turns on tho KSR motor, 
and a m�e contact of the other motor control relay turn s 
on the LXD motor. 

The nu:nber 8 contact of the TB relay completes the circuit 
to the busy lamp, causing it to light, thus indicatin[; that 
the Teletype equipment is connected to the line. 

The number. 6 and 12 contac ts of the TB relay connect hold
ing current to the LPR selector magnets and remove them 
from the local loop . 

(f) '.rne munber 10 contact on the TB relay maintains the con
tinuity of the local loop when the LPR selector magnets 

·have been removed. 

(g) 

(h ) 

I 
Contacts number 3 and 5 of the TB relay transfer the t ele-
phone line from the telephone set through the repeat coil 
1n the control unit into the 130Cl Subset . 

. " ...1' f l . J::_harts Flijs_.,.. Cc,� w�•'lltJ'Il i�te� 
The number 2 contact of the TB relay ePiBge ftega�ive 
battez3 thronr:.h the UGH M'\d UGF at'ttr\1:. eex eeni;aete l:lf' �e a 
RePmally epea T1> s�aFt. Fe lay eoataa�, { 'lflia f'ath ui� 
lateF ee l:leea aa a �o�aiag patfi feF tfio TQ e�art relay; 

(2) After the completion of the sequence of operation listed above 
the sending station is in condition for transmission. Message 
transmission is initiated from either the keyboard or the . 
transmitter distributor. ��en transmitter distributor operation 
is desired, it is necessary to depress the TD start (gray) button, 
which completes an operating path for the TO start relny. The 
TD start relay operates and locks through its make contact and 
the path described in paragraph 2.b. (l ) ( h). After the TD start 
relay operates, its other make contact completes an operatine 
circuit for the TD clutch magnets. The latter now function 
under control of the form start, horizontal tabulator, tape out 
and tight tape conta:ts, and the manual control switch. 

(3) TD Transmission can normally be stopped in one of three ways: 
these are: 

(a) Reception of UCF bv the Typing Unit - The UCF contact in 
the stunt. box opens, breaking the holding path to the TO 
start relay. The latter releases, opening the circuit to 
the TD clutch maenets. In this case the line connection 
is maintained. 
CAppJ;e!J ta l-ocal Te.st rCJ�tfictt en./�� tvhen t;.dt\S�ifht�f 

e"'- l•nt! . ., t�e. "pper cc�se "F"corl."tac"f 15 sAut�.feJ h'/ 
d Contacf c� t:he "18'' re!Jy�) 
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(b) !leception of UCH !?.Y. th.£...1'Y.PinL:._ Unit . Operation of the 
UCH contact in the stunt box opens the holding paths of 
both the TB and the TD Start relays, caudng them to 
release. Release of the TD start relay stops TD opera
tion. Release of the TB relay turns off the equipment. 
motor(s) and restores the line to telephone operation. 

(c) Depression of the TEL (normally closed) push..!?llH·fl!l· 
'Ibis causes the TB relay to release, which turns off the 
equipment motor(s) and restores the telephone to the line 
circuit. 

c. Circuit_ Des�rJption - Rec�iviD�ta�ion 

(l) The receiving station equipment is normally idle (motor off, 
telephone on-line). When TTY operation has been agreed to, and 
the sending station has started transmission of the 1300 cycle 
tone, the operator depresses the TTY (red) normally open push 
button. Th9 resulting sequence of operation occurs: 

(a) The TTY push button contact completes a circuit from 
positive battery through a 3K ohm dropping resistor, 
through the TA relay winding, 'l'TY push button, UCH stunt 
box contact, (normally closed), to negative battery. 

(b) The TA relay operates and locks through its nun;ber one 
contact, the TEL push button (normally closed), and the 
UCH stunt box contact. 

(c) The number four contact of the TA relay completes a circuit 
to the motor control relay, which operates. 

(d) A make contact on the motor control relay closes a circuit 
in parallel with the power switch (normally off) causing the 
motor to start. · 

(e) The number three and five contacts of the TA relay transfer 
the t elephone line from the telephone set to the repeat coil 
ot the control unit for teletypewriter operation. 

(2) The receiving station equipnent is now ready for tcletype1orri ter 
operation. ·The receiving only typing unit will operate, under 
control of the sending station, until UCH is received. 

()) The receiving equipment resp�nds to UCH in the same canner as the 
sending equipment, in that the TA relay releases, causine the 
motor control relay to release, motor to stop, and telephone set 
to return to the line. The receivine equipment does not re�r�nd 
to UCF. If for some reason it is desired to remove the n.o. �ct 

from the line, it is necessary to depress the Thl. }JU�h button 
(black). Eith3r the reception of UCH, or the depression of the 
TEL push button restores the equipment to the idle conditon 
.(motor off-telephone on the 1 ine). 'l'hc Thl. punh button lli.] 1 not 
be operated under normtil circwnstancc::�. 
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(1) Off-line operation of the sending equipment can be obtained by 
manually operating the power switch. In this case the LPR 
magnets will be in the local loop , and the ASR orerator can 
prepare tape or hard copy locally. The "K" position of the 
K-KT-T switch \dll be used when tape and hard copy are to be 
prepared. The "T" position of the switch will be used when tape 
alone is to be prepared. The KT position is not to be used. 

· ·  

Since the control r elay (TB) is not operated, the telephone line 
will not be affected during off-line operation. 

(2) The KSR set can also be used for off-line operation when tape 
is not required. 

e. The actual transmission of teletypewriter intelligence over the 
telephone line :is accomplished by the 130Cl teletypewriter subscriber 
set • .  Marking pu�ses (current) are converted to an audio tone of 
approximately 1300 cps, and spacing_pulses (no current) to an audio 
tone ot somewhat lower frequency. The intelligence is transmitted as 
combinations of these frequencies. The rec�iving equipment reverses 
the procedure, converting a 1300 cps tone into a marking pulse, and 
the lower tone into a spacing pulse. 
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ADJUSTIIDITS, SPECIAL REgJIRUlliNTS AND LUBRICATION 

1. Refer to individual unit specifications for adjustments and lubrication. 
The teletypewriter apparatus used has no special requirements. 

SECTION IV 

MANUfACTURING REQUIREMENTS 

1. Refer to.individual unit specifications for manufacturing requirements. 
Ho special tests are required. 
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SECTION V 

INSTALLATION & SERVICING INSTRUCTIONS 

Specification 68705 
October 23, 1959 

a. Adjustments required during initial installation of a printer set 
prior to placing the keyboard and typing unit into the cabinet may 

be found in Specification 6311, "Engineering Specification for l-!odel 28 
Complete Set and Accessories," as well as in standard adjustinp, bulletin�. 

b. In addition, the following procedure i s  to be observed: 

-(1) Connect cable assembly 164131 or 164133 which terminates at the 
keyboard push buttons, into the 163695 plate assembly in the 
electrical service unit. 

(2) Connect busy lamp 160338 to the respective cabinet terminals as 
indicated on 3752WD, 3753�� and. 3754WD. 

I 

c. The following test equipment will be required in addition to the tools 
normallr furnished to the teletypewriter repairman: 

· 

(1) �ending Station 

( A KS-14510 L-1 Volt-Ohm-Millianuneter or equivalent. 

( 

( 

( 

(2) Receiving Station 

A KS-14510 L-1 Volt-Ohm-Mill�ammeter or equivalent. 

Since the following electrical measurements will normally be made 
only in tbe field, by Bell System teletypewriter repairmen, the 
instructions contained in this section refer to standard Bell 
System test equipment. Equivalent instruments may be. subst:i. tuted. 

d. Sending Station (Keyboard Send-Receive (KSR) and Automatic Send Receive 
(ASR) See 3752WD, 3753\'ID, 3775\'iD, and 3776WD) 

(1) For KSR st.ations, install the 159373 relay rack set of parts into 
the lower section of console and fasten in place with screws, 
lock washers and nuts provided. For ASR stations assemble 160388 
relay rack set ot parts, and place into console. 

(a) 

(b) 

Insta+l the 163697 relay panel assembly on the relay rack 
·aet ot parts. Fasten in place with four 76832 screws and 
speed nute. 

Install the 164503 rectifier on the relay rack set of parts. 
Fasten in place with four 76832 screws and speed nuts. 
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(2) 

(3) 

(4) 

(5} 

(6} 

(7) 

(8} 

(9) 

(c) Install the l.JOCl Teletypewriter Subscriber Subset per 
J-70127A-l, L-1; 4JA1 Carrier Te�inal J-70112A-21 �1 
equipped with l-L2 & LA; 21'1 Line Coil Unit J-701278-1, 
L-1 on the 159.373 set of parts. Fasten in place �ith 
four 768.32 screws. 

(d) Connect station assembly as shoHn on 3752WD or .375Jv.l) 
using cables supplied as part or control set of p arts . 

Verify that the correct filter has been inst alled in the 4JA1 
terminal . A 45.3E send network is required. EQ receive network 
�s required in this terminal. 

Remove vacuum tubes VJ (407A, V4 (408A) V5 (429A) and V6 (429A) 
it they have been provided. 

Verify that the remaining vacuum tubes are in the correct sockets -
Vl (407A), V2 (407A). 

I 
Verity that the 11GRD" switch i_� in the "OFF" position. 

Verify that the ''CARR IND" switch is in the "OFF" position. 

Set the "LINE D-11'11 switch to position "C :t. 
Verify that all cord connectors are securely connected. -

Connect the po\·rer cord to the 115V AC building service appliance 
outlet and observe that all the tube filaments light on the 4.3Al 
terminal. Allot'l 10-15 minutes for warm-up or 1.3001 Subset. 

(10) Operate the power switch of the LXD (in KSR installations) to the 
"0N"·position and observe that its rotor does NOT start. 

(11) Operate the power switch of the KSR (or A£R) to the 110N11 position 
and observe that its motor runs satisfactorily. Shut motor off. 

(12) Momentarily operate the "TTY" pu:Jh button and observe that the 
motor (s) run satisfactorily and the busy lamp lights. 

(1.3) 

(14) 

. (15) 

NOTE: Leave the unit(s) ih this conditi on for the following tests . 
Connect the KS.:.l4510 meter (JOOV DC scale) or KS.:.l42.34 V .0.14: to 
the terminal 14 (-) and 28 (+) on the 13001 Subset. Aejwst �he 
16450.3 rectifier�G o����� as te�irea for. 130 � 2 wel�e, 

· IS ��If t-e9u/o1trn? and IS l"lct:" il.ct.JU.S.table, 
Connect the KS.:.14510 meter (60V AC scale ) or KS-142.34 V.O.H. to 
terminals 15 and 29 on the lJOCl Subset. ·�j�3t 1he 16450.3 recti
tier .. ad ·relte AC eanh·el ae re�iree'l fot 20Tl A9. 

lfi. Sd) Y'ef/t.J/d.Ti�fi alld IS ncl:. �<!J..::»c..l/Jie. 
Connect the KS-14510 meter (120 HA scale) or KS-142.34 V .o.r-:. in 
series 1-lith lead on termina.L_5 of the 130Cl Subset and verify that 
the LP DC loop current is � runper�s. Adjust the "SEND 1.1'11 control 1 
located on the lJOCl Subsetffor �·amperes, if neccs��ry. 

1 Ot-ZJ" �ot;2S" 
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. (16) 

(17) 

(18) 

'(19) 

Verify that the .SB control, located on the lJOCl Sut-set, is 
in the extrtme clockvdse ponition. 

Verify that the receivine bias tolerance �argin on the typinc unit 
trom both the kcybo<Jrd and tr.e LX.D are •..rithin .the standard rcm.:ire
mcnts tor a local circuit, plus the ranee scale at the optimum setting. 

Verify that the "Send" switch, located on the 43Al terminal, is· in 
the 11Hl-f " position. 

Verify that the "OSC" switch,
.

located on the 43Al terminal, is in 
the 110N11 position. 

(20) With the KS-14510 meter connected to Pin Jack test points SA and 

. G, loe�ted on the 43Al te
. 
rminal, n:�asure tQ,e AC volta�e and �cord this reading on the reference char� 

(2l,l�just the "send Level" control, located on the 43Al terminal, for 
a reading of 1.5'/volt using 3V AC scale.7h•.s 1.4J.// qwe a -8 DB rnfc iht-ldj/ejtl,r .. 

{22) With the KS-11.510 or KS-14234 meter connected to Pin Jack test 
points MD & c, located on the 43Al terminal, measure the DC voltage 
and record on the reference chart . 

(2,3) 'Disconnect the KS-14510 meter. 

(24) Momentarily operate the TEL push button. Observe that the motor(s) 
· stop and busy lamp goes out. 

(25) In ASR stations, operate the power switch to the "ON" position. 
Observe that the motor starts and the busy lamp does NOT light . 

(26) Observe that both tape and hard copy can be made £rom the keyboard 
1n the 11K" pesition of the K-KT-'1' switch . · 

(27) Cbserve that tape can be made from the keyboard in the 11T11 posi
tion - of the K-KT-T switch. 

(28) 'lhe ASR is now ready for off-line service. 

(29) '£Urn off the motor using the power switch. 

(30) Connect the telephone line to terminB.!s Cl and C2, and the telerhone 
rece�ver to terminals C3 and C4 of the KSR (or ASR) console. 
Connect the si'gnal ground lead to the console grounding screw. 
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(.31) Make standard transmission and bell tests on the telephone s�t . 

(.32) 

(.3.3) 

Insert and align the form in the Typing Unit. 
the LFR (ASR station ) . 

· 

·�e a test call to the testing station . 

Insert tape in 

(.34) Verify test message content5 for error at both the sending and 
receiving stations . 

(35) This station should now be ready for service. 

e. Receiving Station (Receiving-Only Typing . Unit) (See .3754\·,1) and .3775v.'D) 

(1) Install the 159373 relay rack set of part� into the lower section 
of the console and fasten 1� place with screws, lockwashers and 
nuts provided. 

(2) 

(3) 

(a) Install the 153696 relay panel assembly on the relay rack 
set of �arts. Fasten in place with four. 76832 screws and 
speed nuts. 

(b) Install the 164503 rectifier on the relay rack set of parts. 
Fasten in place with four 76832 screws and speed nuts. 

(c) Install the 130Cl Teletypewriter Subscriber Subset per 
J-70127A-l, L-1; 43Al Carrier Terminal J-70112A-2, L-1, 
equipped with 1�12 and LA; 2W Line Coil Unit J-70127B-1, 
L-1 fn the 159.373 set of parts. Fasten in place with foar 
76832 screws. 

(d) Connect station assembly as shown on 3754riD, using cables 
supplied as part of control set of part::: • 

., 

Verify that the correct filter has been installed in th� 4.3Al · 

terminal. A 454E receive network is required. NQ send network 
is required in this terminal. 

if ,t h�s 
Remove vacuum tube/ Vl (407A) aAQ ''' (4�9a) if tAe� ASV�\becn 
provided. 

(4) Verify that the remaining vacuum tubes are in the correct sockets, 
V-2 and V-3 (407A),V4 (408A), and V5 (429A). 

(S) Verif7 that all cord connectors are securely connected, 

(6) Verify that the. "REC" switch located on 43Al terminal is in the 
11H+11 position. 

(7) Verify V�c1t the "GRD" s>d.tch is in the "0FF11 position. 

(8) 
'' • I 

";.:' " __ . _·: __ ' ---- ----------------
Verify that tht "CAH:l !liD" switch is in the "OFF" fOs ition .  
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. (9) 

(10) 

(11) 

(12) 

(l3) 

(14) 

(15) 

. (16) 

(17) 

(18) 

Set tfle "Lit;£; IHP" fl)ri::teh te �eei'tieA "C"w (tv,i vs<i!J) 

Connect the power cord to the 115V AC building service appliance 
outlet and observe that all the tube filaments light in the 43Al 
terminal. Allo11t 10 to 15 minutes for warm up of the 130Cl subset. 

Operate the power switch or the Typing Unit to the "ON" posit ion 
and observe that the motor runs satisfactorily. 

Operate the power switch or the Typing Unit to the "OFF" position 
and observe that the motor stops. 

Mooentarily operate the "TTY" pushbutton .  Observe that the 
· Typing Unit motor runs and the busy lamp lights. 

NOTE: The 'l'yping Unit must be left in this condition for the 
tollol'lfing tests. 

Connect the }\S-14510 meter (300 VDC scale) or KS-14234 V .o.M. to 
terminal 14 (-) and 28 (+) on the 130Cl Subset. Adj'tlot, The 

16450.3 rectifielii t)C e\i%J9W.t ae i'lil�w.�o;lii f9P 130 .:, � 1J9l.ts • 
�5 5ieJ'S- re¥jvi�ftn� .J 'WICT cl.Jji.J�Ta ble .. 

Connect the KS-14510 meter (60V AC scale) or KS-14234 v.o.M. to 
terminals 15 and 29 on the 130Cl Subset. �d'tlet,�e 164503 . 

rectifie� ·• eUe .�G r!\�rel ae �·e!!rtdreei fer 20V AEJ: 
•• r.ali r�;.; to 1 hl( a Y\tJ "" -r •tJJi.J s r il hit:.. 

Connect the KS-14510-meter (120 ma scale) or KS-14234 v.o.M. in 
series with the lead on terminal #4 of the 130Cl Subset. Adjust 
the "loop Cur" control, located on the 43Al terminal, for .oao 
amperes if necessary. This is·a prelimina� adjustment. Final 
adjustment will be completed in paraerarh f�24)). 24 

Connect the'KS-14510 meter (JOOV DC scale) or KS-14234 v.o.M. 
to Pin Jack test points LP and c, located on the 43Al t�rminai, and 
measure the DC voltage. Adjust the "REC LP" control, located on 
the 130Cl subset 1 for �if necessary. 

sov . 
Verify that the "REC. GAIN!' control, located on the 43Al terminal, 
is in the extreme clockwise position. 

(19) ¥.omentarily o perate the "TEL" push button (black). Verify that the 
motor stops. and the busy lamp goes out. 

(20) Connect the telephone line to terminals Cl and Ci2 of the teletype
writer cabinet and the ground lead to the grounding sere� for the 
cabinet. Connect the telephone receiver to terminals C3 and C4 of 
the teletypewriter cabinet, and the ground lead to the grounding 
screw for the cabinet. 
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(21) 

(22) 

Make a test call to the testing station and request tho test
ing station attendant to provide a steady marking tone of 
1.300 cps. Leave the equi1•ment in this condition for the 
following tests. 

NOTE: If a separate telet:hone is available it !Ilay be of 
some help to establish a separate talking connection 
to the sending station to facilitate the perforru:tnce 
of these tests. 

{III) 
Recheck the TTY loop current as rlP.�cribed in par . � a bove 
and readjust (if necessary) for .030 ampere. 

(23) . Recheck the vo ltage reading between Pin Jack test points LP 
and Cas described in paragraph l(e)(l6) above and readjust 
(if necessary) for * volts. 

eo 
(24) Repeat steps (21) and (22) above until the 

�
required readings 

ot� and ,.030·amperes are obtained simultaneously. Enter 
thes�eading�-on the_reference chart. 

d , I y ' 

(25) Request the testing station to again send .steady marking tone. 
(IF l'iiC. Tt\1.5 IS rc 8ec.·!.ed1,.�ue.�r n.�nn9 Stfiilie;o. Tc S(.';td ''/a(''re�T l.i�e) 

(26) Connect the KS-14510 meter (cOV DC scale) or KS-142.34 v.o.M. 
to Pin Jack test points b & C� located on the 43Al terminal. 
The voltage should be approxi.mately 46V D.C. Record this 
voltage on the ref�rence chart. Adjust 11REC BIAS" contro l 
to meet this reguirement. (IF /GI.(C. 'r�s ;s iJ.IIJ4/.2ble./d.ci.J;.;:;r 
fo"r b�'t .S!flttl/ cg/)�il set �rt "�'ltk''.b:IJi.,.h&n...) 

(27) Request the testing station attendant to provide a steady 
spacing tone of 1240 cps. vli th the KS-14510 meter ( 60V DC 
scale) or KS-14234 V .0.11:. again connected (KITH THE .LEADS 

· REVhRSED), since this is a negative voltage) to test points . � & D� measure this voltage. This voltage should be a pproxi-
. mately 48V DC. Record this reading on the reference-chart. 

lr l�t.tc rAts 1 s t.�.s� dtsrel�td r4,s p<�;J 
(2S) Insert and align the forms in the T.yping Unit. 

(29) Request the testing station attendant to transmit a test mes
sage and verify that the receiving bias tolerance margin :ts 
within standard requirements for a local circuit. 

(.30) Examine the message for absence of errors. 

(31) Request the sending station to send a sample test ticket and 
observe that it is received correctly. 

(32) · Replace all covers. 

(.3.3) This station should noH be ready for service. 
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(' 2. SERVICING INSTRUCTIONS 

,( . 

( 

( 

( 

( 

l, 

a. General 

(1) Arter initial installation and testing, no routine maintenance 
shall be necessary other than normal routine teletypewriter 
machine maintenance. I! trouble is reported the repairman shall. 
first make a check to determine whether the trouble is in the 
machine or the subset. 

b. It.the Subset is suspected of being in trouble, the following procedu1•o 
should be followed: 

(1) Verify that the tube filaments are lighted. 

(2) Check the voltages, loop current and level, as de�cribed in 
paragraphs l-d(l3),(14),(15),(20) & (22) for the sending station 
and 1-e(l4)1(15),(16),(1?),(26),(2?) for the receiving station. 
Compare with the last entry on the routine reference chart. \'Jide 
variations �n these readings will usually indicate the probable 
£ource or trouble. 

.... 

(3)· Repair of the 43Al terminal shall be limited to the changing of 
tubes and the network. 

(4) Failure to find trouble after making local adjustments and tests 
described above·indicates replacement of the 43Al channel terminal. 
If' the 43Al terminal' proves to be the cause of trouble i.t shall be 
returned to the local repair center for repair. 

(S) Ir any controls, adjustments or component parts of the 130Cl Subset 
are changed, a new set of reference readings shall be entered on 
the Routine Chart upon completion of clearing the trouble condition • ., 
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Reterence 
To Measutt Section V. 

130 Volt le {14) 
Power 
Supply 

2:> Volt le {15) 
Po·«er 
Supply 

Loop le (16) 
Current 

Plate- le (17) 
Cathode 
Voltage ot 
aec. Out . 

Tube 

Discrimi .. le (26) 
nator 
Rectifier le (27) 
Output 

�"""· 

KS-l4Sl0 
Meter 
Scale 
Y2lts 

JOOV DC 

WV AC 

120 MA 

.300V DC 

l:IJVDC 

l:IJV DC 

�. .� �. ·-"' 
.. 

v-s Specification co7:S 
. Ccto�er 23, 1959 

RECEIV�NG STA TIQN 
ROUTINE REFERENCE CHA.�T 

-

Date Date Date 
Initial. I I / I I I 

Test Pgint Resuirement Install. Read1M Reading Reading, 

(-14) (+28) 130! 2 Volts 
]JOCl 
Subset 

(15) (29). 20 Volts{AfjJrox) 
1.30Cl 
Subset 

I 

(4) 130 .o3o A. 
Cl Subset 

LP to C -s9J- eo v 

43Al 
Term. 

... 

DtoC 46 Volts 
(Mark) 
D to C 4f! Volts 
(Space) 
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Re.terence 
T� Measua Section I 

130 Volt ld (13) 
Power 
Supply 

20 Volt ld (l4) 
Power 
Supply 

loop ld (15) 
Current 

Sending ld (22) 
Carrier • 

Level 

Send ld (ZJ) 
Control 
Tube 
Plate 

�""'·· 

KS-14510 
Meter 
Seale 
Volts 

300V DC 

rov Ac 

120 MA 

3V AC 

3()0V DC 

!"t\ 

V ... 9 

SENDING STATION ROUTINE S.'!Wn' 

I!,et Point 

(-14) (+28) 
l30Cl 
Subset 

(15) (29) 
l30Cl 
Subset 

(5) 130 
. cr Subset 

SA toG 
43Al Term. 

.. 

MD to C 
43Al Term. 

I 

Requirement 

130+ 2 Volts -

20 VoltsWf�) 

Approx. 
30 XA ,z.,.r 1t111 

. . 

...s-v- /, S"IJ v 

90 to 100 
Volts 

lDitial 
Installation 
ReadiJtgs 

'� � � 

�ecitieation 6S?OS 
October 2), 1959 

Sub§eouent Readings 
Date Date 

I I I L 

... .. 


