INSTALLATION

Westinghouse 1.L. 41-94241D
OPERATION ¢ MAINTENANCE

INSTRUCTIOMN-S

TYPE KR VOICE ADAPTER

WARNING: Do not plug a 48 volt adapter into a 125
volt KR set.

APPLICATION

These instructions apply to the voice adapter
used with the type KR carrier set to provide voice
communications. Two styles are available:

S#407C836G01
S#407C836G02

125 V.D.C.
48 V.D.C.

The S#330C191HO1 resistor unit used with the KR
set for 250 V.D.C. applications also provides 125
volts to the voice adapter. Accordingly use the 125
V.D.C. style voice adapter for 250 volt applications.

One portable voice adapter suffices €for each
station; however, one adapter per KR carfier set can
be permanently mounted. Table 1 summarizes the
the various arrangements. An explanationfof thistable
appears under ‘‘Construction — Mechanical{”

. When the KR set is used fap relaying, the relays
shut off the transmitter shouldgsomeone be talking
when an internal fault occurs.

When the KR set is used foggSupervisory control
a break contact from the supervisory equipment is
needed to remove supplysvoltage from the voice adapt-
er when the supervisary-¢ontrol equipment is function-
ing. This arrangementigives supervisory-control pref-
erence over voice usex

C€H ARACTERISTICS

Volume Control

Control 4is obtained through a potentiometer.
There\is no AVC circuit in the Voice Adapter.

RF ‘Carrier Output (for voice communication)

The KR transmitter RF output will vary between
15 volts minimum and 3.4 volts nominal when the

SUPERSEDES I.L. 41-942.1C

*Denotes change from superseded issue.

pushbutton on the test telephone is pressed. This
level is the unmedulated carrier signal developed
across a 60-ohmgloadt

Power Requirements

70 milliamperes at 125 VDC. 70 milliamperes at
48 VDGC. (Supplied by the KR Relaying Transmitter-
Receiver Unit.)

Ihsulation Level

A1l electrical circuits, normally connected to
station batteries, are insulated for 2000 VDC to
ground.

Temperature Range

¥ Operating Range (external ambient) —20°C to
+55°C Storage Range —40°C to +70°C.

Mechanical Specifications

Dimensions 5 7/8 (+ %’* for knob) x 4 5/32 x
3 27/32 inches. Weight 2-1/2 1lbs. Projection 3'4*’
in addition to projection of KR Transmitter-Receiver.

CONSTRUCTION

Mechanical

The unit is mounted in ablack lacquered steel
chassis which forms a box consisting of a cover and
frame. Buckle-type straps secure the adapter to the
socket assembly. See Fig. 1. The adapter plug may
be inserted into octal socket X3 on the top front of
the KR set (Group A of Table 1). Another portable
adapter setup (Group B of Table 1) avoids the need
to remove the cover of the KR set; here the voice
adapter plugs into the socket on the voice adapter
mounting assembly shownin Fig. 6. The S#757D650G03
assembly mounts on the switchboard panel; a six foot
cable is included to connect to socket X4 on the rear
of the KR set.

EFFECTIVE SEPTEMBER 1971



VOICE ADAPTER

As previously mentioned, voice communication
is a secondary function and does not interfere with
the primary function of relaying. To accomplish this,
it is necessary to block the audio output stage Q-3
on the adapter whenever a relaying function occurs.
The D-C voltage which unblocks the carrier trans-
mitter at terminal 15 is also applied to pin 6 on plug
P-1 in the adapter. The return of this circuit to B- in
the adapter is through bleeder resistors R-20, R-24
and R-22. The junction of resistors R-24 and R-22 is
connected through diode CR-1 to thebase of transistor
Q-3. When a relaying function occurs, the voltage
developed across resistor R-22 is sufficiently high
to make diode CR-1 conduct. This drives the base of
stage Q-3 positive with respect to the emitter and
therefore, blocks the circuit. This action greatly re-
duces the speech modulation of the carrier signal.
Effectively, a voice conversation carried on over a
relaying channel will be interrupted instantly when a
relaying operation occurs.

On the other hand, as previously explained, the
start voltage supplied by the adapter at pin 6, plug
P-1, is less than half the start voltage supplied by
the transmitter-receiver when a relaying operation
occurs. Because of this difference in carrier stapf
voltages, the Voice Adapter, when modulating, dées
not block stage Q-3. The voltage developed across
resistor R-22 is not great enough to make diode CR-1
conduct.

When used with supervisory equipment, audio
block is performed through supervisory| preference
contacts. The jumper normally connecting“terminals
13 and 19 on the transmitter-receiveriis removed and
in its place is connected these centacts. These con-
tacts open, removing the B+ supplied, to ‘the adapter
unit when a supervisory function isginitiated. Voice
communication is interrupted when this occurs.

INSTALCATION

Voltage Rating

The adapter, as received, is wired for either 48
VDC or 125 VDC operation, as ordered. The supply
voltage isy clearly "indicated on a rating nameplate.
As indicated in the WARNING note, severe damage
will result tethe Voice Adapter if a 48 VDC unit is
plugged®into 125 VDC relaying equipment. The volt-
age rating of the adapter must correspond with the
rating ‘of the Transmitter-Receiver.

Telephone Usage

Telephone jacks are provided as an integral part
of the adapter to accommodate a Westinghouse
S#330C678H04 noise cancelling handset. This tele-
phone is an auxiliary and is not an integral@part of
the unit. It employs a push-to-talk bubtton which must
be pushed when transmitting and (reléased when re-
ceiving. The side of the telephonegplug marked
““TOP’’ must be inserted intogthe corresponding soc-
ket marked ‘‘TOP’’ on the (chassis of the adapter.
Since this telephone has aynoise€ancelling handset,
it is necessary to speak directly into the microphone.
Talking over, or under the,mouthpiece will result in
severe attenuation of theyspeech signal. Optimum re-
sults can be achieved only by speaking directly into
the telephone. See Rigure 5.

Connections for Relaying Channels

Thewmadapter will perform satisfactorily with any
of the, relaying systems used to key the KR Trans-
mitter<-Receiver Unit. No internal wiring modifications
are \necessary in the adapter. However, the external
wiringipto the relaying transmitter-receiver for any
partieular system must be exactly as shown in the
KR/ Transmitter-Receiver Unit Instruction Leaflet
I.L. 41-941.

Signaling over a relaying channel is readily ac-
complished. Plugging in the test telephone short cir-
cuits the local alarm coil provided a connection has
been made between terminal 16, on the KR carrier
unit and the junction point of the RRH and alarm
coils. The B+ return for the RRH coil is then returned
through the Voice Adapter Unit directly to B+. This
short circuits the alarm coil. Make certain the RRH
and alarm coils are arranged as shown on the Sche-
matic Diagrams or the connection will short the RRH
coil instead of the alarm coil. Pushing the button on
the telephone unblocks the local transmitter which
will result in an alarm signal at the remote terminal.
This alarm will continue to ring until the operator at
the receiving terminal inserts his telephone or the
transmitting telephone pushbutton is released. The
two stations are then ready to carryon a conversation.
Because of the reduced RF output of the transmitter
whenunblocked by the adapter, it may, in some cases
of extreme channel attenuations, be necessary to use
the carrier test button for ringing.

With the Voice Adapter plugged into the relaying
equipment on a permanent basis, the external relay-
ing scheme will not be altered. However, eliminate



VOICE ADAPTER

the connection to terminal 16 of the carrier set. In-
stead the alarm should be disabled by connecting the
cut-off contact of the telephone jack in series with
the alarm contact.

Preference for Supervisory Channels

Supervisory preference may be obtained by re-
moving the jumper which connects terminals 13 and
19 on the transmitter-receiver unit, and connecting in
its place the supervisory preference contacts.

ADJUSTMENTS

There are no adjustments to make on this unit
other than the adjustment of the input control, R-1, to
a comfortable listening level. No control is provided
for modulation. Adjustment of the relaying transmitter-
receiver is not required.

RESISTA A

MAINTENANCE O

Voltage and resistance values should berecorded
in order to establish reference values which will be
useful when checking the apparatus. Infcases where a

single adapter unit is used more than one set of
relaying equipment, t v eadings will vary
depending upon the cha eristics of the relaying

General

unit.

Typical resistance asurements are recorded in
Table 2. These me ements are referenced to the
pins of plug P-1"9Do not plug the unit into the trans-

making these measurements.

mitter-receiv
Typica ltage measurements are recorded in
Tables 4. 9The Adapter Unit is plugged into a

est telephone into the adapter. The
dapter must be removed in order to make
rements.

K et
cov
ese ‘me

&

MENTS IN OHMS

Measurement

icallReading in Ohms

on Plug P-1 125 it

Limits
48 VDC Unit

Conditions — Adapter Unitaot geed into Relaying Unit. Test telephone plugged into adapter.

Push-to-start

sed. Potentiometer R-1 in maximum CCW position.

1to 2 | 2500 2500 +30%
3to2 2000 800 +20%
4 to 2 Open Open
Open Open

to 2 500 K 500 K +20%
2106 130 K 60 K +20% (1)

0 2000 800 +20%
7 Open Open Phone Removed
8to2 Open Open

7

t — Minimum
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Fig. 1. Outline Drawing.
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LET'S TALK.PROPERLY OVER THE TELEPHONE

THE EFRFECT OF SWINGING HAND
SETTRANSMITTER AWAY FROM LIPS

Relative
level

B A Correct Position
*-B Fair, 1/4 as good as A, -12 db

N, ~C Poor, 1/20 as good as A, -26 db
“D Very bad, 1/80 as good as A, -38 db

The diagram shows the greatly reduced efficiency of
the telephone when the lips are not in the correct posi-
tion for talking.

It not only is very annoying to repeat what you are
saying, but also serious trouble may result from mis-

understandings. 345A989

Fig. 5. Proper Usage of Noise-Cancelling Telephone Handset.
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VOICE ADAPTER

TABLE 3

D-C MEASUREMENTS
Adapter Plugged Into KR Set

C)O

Typical Readings

Measurement Limits
125 VDC Unit 48 VDC U
Condition #1 — No received signals — Test telephone not plugged in.
Supply Current 20 ma 4 +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 VvDC vDC
—20%
Ter. J to B- 0.0 VDC ¢ 0.0 VDC -
Ter. 16 on relaying unit to B- 0.0 VDC —
TP-2 to B- 17 VvDC *+ 20%
Condition #2 — Test telephone plugged in with test
Supply Current ma 69 ma +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 VvDC 51 VDC —20%
Ter. J to B- 50 VDC 21 VDC +10%
Ter. 16 on relaying unit to B- 129 VDC 51 VDC +10%
Relaying transmitter RF outﬂu o@al 3.5 VAC 2.0 VAC 1.5 VAC t
cable

t — Minimum

TABLE 5 (See Figure 6)
Voice Adapter Mounting Assemblies

¢ May show 0.1~ 0.2 volt.

Q.

S L

CABLE LENGTH

CABLE ENTRANCE INTO
MOUNTING BOX

D650G02
157TD650G03
757D650G04
757TD650G06
757D650G08
757D650G09
757D650G 10
757D650G11

4 ft.
6 ft.

15 in.
2 ft.
4 ft.
6 ft.
15 in.
2 ft.

Back
Back
Back
Back
Bottom
Bottom
Bottom
Bottom

N
&
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VOICE ADAPTER

TABLE 4
TRANSISTOR D-C MEASUREMENTS

Adapter Plugged Into KR Set

O

L 4

Measurements
(with respect to B-)

Typical Readings

125 VDC Unit 48
Condition #1 — Test telephone not plugged in.
Transistor Q-1
Emitter 15.1 VDC 15.5 VDC +20%
Base 15.1 VD 15.3 VDC +20%
Collector 0.0 VvDC 0.0 VvDC -
Transistor Q-2
Emitter 16. 17.1 VDC +20%
Base 1 \"% 17.1 VvDC +20%
Collector . DC 0.25 VDC +20%
Transistor Q-3 @
Emitter .9 VDC 17.1 VvDC +20%
Base 16.9 VDC 17.1 VDC +20%
Collector 3.6 VDC 3.5 VDC +20%
% Condition #2 — Test telephone inserfe ush-to-talk button pressed.
L 4
Transistor Q-3
Emitter 16.2 VDC 17.0 VvVDC +20%
Base 16.1 VDC 16.9 VDC +20%
Collector 3.2 VDC 3.5 VDC +20%
* Condition #3( KR“Eransmitter keyed to full output.
Ter. J to B - 100 VDC 37 VDC +10%
Transistor Q-3
(Audio B1&ek)
itter 19 VDC 19.3 VvDC +20%
e 19 VDC 19.3 VDC +20%
ollector 0.7 VvDC 0.0 VDC +20%




VOICE ADAPTER

Removal of Printed Wiring Board

1. Loosen the screw securing the shaft support
plate and allow the plate to swing clear.

2. Remove the 6 self-tapping screws holding the
cover.

3. Lift cover off.

4. Remove the 2 screws securing the printed
board to the jack block — do not misplace the
insulating washers under the screw heads.

NOTE: DO NOT EXERT ANY PRESSURE ON PO-
TENTIOMETER ASSEMBLY OR OTHER COMPON-
ENTS MOUNTED ON THE BOARD.

5. Using a wide blade screwdriver as a wedge,
insert between board and one side of plug
mounting and gently twist screwdriver in a
clockwise direction until board is clear of
plug.

6. Lift board out of chassis.

Assembly of Printed Wiring Board

2. Grip both sides of board with thumb >
tly, but firmly, exert pressure so oa en-
gaged by the springloads in the pl eclire

the board with the two screws p ,imak-
ing sure the insulating washer place
under the screw heads.

3. Completely re-assemblf@ing in re-

verse steps 1, 2 and 3 oval procedure.

Test Equipment Required f tallation

No test equipment i ed other than two test

telephones, two adapter units and a worki Re-
laying Channel. Control R-1 on the adapter isg¢adjusted
to a comfortable listening level.

Test Equipment Required for Rountine &eosurements

The data outlined in les 3 and 4 are con-

sidered routine measuremen

1. Test telephone.

2. D-C voltmeter ms/volt)
Voltage to 3V

Oto 15V

Oto 50V

0to 150 V

Desirab vipment for Troubleshooting

Ite sted previously.

udio Signal Generator
Frequency Range: 0.3 kHz to 5 kHz.

Output voltage into 600 ohms: 1.0 volt

1. Position board so that it aligns with the sl \ 4. A-C VTVM
in the plug.

Ranges: 0to 0.01V

Oto 0.1 V
Oto 1.0 V
0to 10.0 V

* Frequency Range: 60 Hz to 230 kHz.
Input Impedance: 7.5 megohms

5. Oscilloscope

6. Adapter Cable — Approximately 4 feet long
equipped with an octal socket and octal plug.

7. Milliammeters — 0-100 ma
0-5 ma

17



VOICE ADAPTER

ELECTRICAL PARTS LIST

O

O

Circuit . . Mfr. Manufacturer’s
Symbol Function Description Code Designation
. 4
CAPACITORS
C-1 Coupling 0.25uf, +20%, 200VDC, Paper
1 C56THO05
C-2 Bypass 0.1.f, £20%, 200VDC
30C567TH02
C-3 Bypass Same as C-1
Cc-4 Bypass 10 uf, —10%, +100%, S50VDC
330C556H42
C-5 Bypass Same as C-2
C-6 Coupling Same as C-4
C-17 Coupling .01uf, +10%, 300
1 330C661H36
C-8 Bypass Same as C-4 \
c-9 Bypass Same as C-17
C-10 Blocking Same
C-11 Bypass 100 %, +100%, 25VDC 1 330C556H32
C-12 Bypass SCN , +100%, 50VDC 1 330C556H34
C-13 Bypass a C-4
V'S < ’ DIODES
CR-1 Crystal IN63 1 584C433H02
CR-2 Crystal \ Same as CR-1
O JACKS
J-1 Print\@d Printed Board Recp. 1 187A251H01
J-2 ephione Jack Block Assembly 1 187A256G01
J-3 Tel e Part of J-2 Assembly
RELAY
. —_—————
K-1 Relay 48V, 1000-Ohm Coil, 4 1 330C588H01
Transfer Contacts




VOICE ADAPTER

l.L. 41-9

ELECTRICAL PARTS LIST

O

Circuit . . Mfr. Manufacturer’s
Symbol Function Description Code Designation
¢
PLUG %
P-1 Plug Octal Plug \ 330C580H02
TRANSISTORS @
Q-1 RF Amplifier 2N 274 0 1 187A270HO01
Q-2 Detector Same as Q-1 Q
Q-3 AF Amplifier 2N525 1 330C58THO7
T
R-1 Input 2.5K% 4 W, Pot. 1 330C598HO1
R-2 Q-1 Base 1 &; 1/2 W 1 330C595H25
R-3 Q-1 Base t5%, 1/2 W 1 330C664H63
R-4 Q-1 Base 560 Ohms, *10%, 1/2 W 1 330C595H22
R-5 Q-1 Emitter 2.2K, *10%, 1/2 W 1 330C595H29
R-6 Q-2 Base 39K, 5%, 1/2 W 1 330C664H87
R-T Q-2 Base * O Same as R-2
R-8 Q-2 Emitter K\ Same as R-5
R-9 Q-2 Colleg\ 270 ohms, *5%, 1/2 W 1 330C664H35
R-10 Q-2 C Same as R-2
R-11 N 22K, *10%, 1/2 W 1 330C595H41
R-12 -3 Base 820 Ohms, +5%, 1/2 W 1 330C664H47
R-13 Emitter 150 Ohms, +10%, 1/2 W 1 330C595H15
R-14 4 Microphone Current Bleeder 1.5K, *5%, 10 W 1 187TA281H01
5 Voltage Divider 1K, +10%, 2 W 1 330C59TH25

19
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ELECTRICAL PARTS LIST

g;,;?ggi Function Description glcgge MaDI;usfiZizltri%rr;S
RESISTORS (Concluded)
R-16 Voltage Divider 750 Ohms, +5%, 1 W 1 330€666H46
R-17 Voltage Divider 4K, + 5%, 10W 1 187A281H02
R-18 Voltage Divider 20K, +5%, 1 W 1 330C666H80
R-19 Voltage Divider Same as R-11
R-20 Q-3 Base Blocking 68K, +10%, 1/2 W 1 330C595H47
R-21 Q-2 Base 470 Ohms, +10%, 1/2 W 1 330C595H21
R-22 Q-3 Base Blocking 56K, *+ 5%, 1/2 W 1 330C664H91
R-23 Voltage Divider Same as R-16
R-24 Q-3 Base Blocking 15K, +10%, 1/24% 1 330C595H39
R-25 Q-3 Base Blocking 560 Ohms, #10%, W2 W 1 330C595H22
TRANSFORMERS
T-1 RF Coupling ImpedancelRatio 25 K /300 Ohms 1 S# 1962697
T-2 AF Output 25K/600 Ohms 1 330C590H01
TEST POINTS
TP-1 B- Terminal Stud 1 330C592H01
TP-2 Transistor B + Same as TP-1
TP-3 Test Point R-16 Same as TP-1
TP-4 TesthPoint B + Same as TP-1
TP-5 Test Point"R-14 Same as TP-1
TP-6 TestyRoint R-18 Same as TP-1
TP-7 Test Point R-19 Same as TP-1
TP-8 Test Point R-20 Same as TP-1
TR:9 Test Point R-20 Same as TP-1

WESTINGHOUSE ELECTRIC CORPORATION

RELAY-INSTRUMENT DIVISION

NEWARK, N. J.

Printed in U.S.A.




INSTALLATION

Westinghouse 1.L. 41-942.1D
OPERATION ¢ MAINTENANCE

INSTRUCTIOMNS

TYPE KR VOICE ADAPTER

WARNING: Do not plug a 48 volt adapter into a 125
volt KR set.

APPLICATION

These jnstructions apply to the voice adapter
used with the type KR carrier set to provide voice
communications. Two styles are available:

S¥407C836G01
S#407C836G02

125 Vv.D.C.
48 V.D.C.

The S#330C191HO1 resistor unit used with the KR
set for 250 V.D.C. applications also provides 125
volts to the voice adapter. Accordingly use the 125
V.D.C. style voice adapter for 250 volt applicationst

One portable voice adapter suffices for each
station; however, one adapter per KR carpier set can
be permanently mounted. Table 1 summarizes the
the various arrangements. An explanation gfthistable
appears under ‘‘Construction — Mechanical.?’

, When the KR set is used fog relaying,the relays
shut off the transmitter should someone®be talking
when an internal fault occurs.

When the KR set is used for supervisory control
a break contact from the supervisory equipment is
needed to remove supply voltage from the voice adapt-
er when the supervisory-control equipment is function-
ing. This arrangément gives supervisory-control pref-
erence over voice use.

CHARACTERISTICS

Volume Control

Control is obtained through a potentiometer.
There,is no AVC circuit in the Voice Adapter.

RF Carrier Output (for voice communication)

The KR transmitter RF output will vary between
1.5, volts minimum and 3.4 volts nominal when the

SUPERSEDES I.L. 41-942.1C

*Denotes change from superseded issue.

pushbutton on the test teléphone is pressed. This
level is the unmedulated carrier signal developed
across d 60-ohm,loady

Power Requirements

70 milliamperes at 125 VDC. 70 milliamperes at
48 VDE. (Supplied by the KR Relaying Transmitter-
Receiver Unit.)

Insulation Level

All electrical circuits, normally connected to
station batteries, are insulated for 2000 VDC to
ground.

Temperature Range

* Operating Range (external ambient) —20°C to
+55°C Storage Range —40°C to +70°C.

Mechanical Specifications

Dimensions 5 7/8 (+ %’ for knob) x 4 5/32 x
3 27/32 inches. Weight 2-1/2 lbs. Projection 3'4*’
in addition to projection of KR Transmitter-Receiver.

CONSTRUCTION

Mechanical

The unit is mounted in ablack lacquered steel
chassis which forms a box consisting of a cover and
frame. Buckle-type straps secure the adapter to the
socket assembly. See Fig. 1. The adapter plug may
be inserted into octal socket X3 on the top front of
the KR set (Group A of Table 1). Another portable
adapter setup (Group B of Table 1) avoids the need
to remove the cover of the KR set; here the voice
adapter plugs into the socket on the voice adapter
mounting assembly shown in Fig. 6. The S¥757D650G03
assembly mounts on the switchboard panel; a six foot
cable is included to connect to socket X4 on the rear
of the KR set.

EFFECTIVE SEPTEMBER 1971



VOICE ADAPTER

The voice adapter may also be permanently
mounted and connected to a switchboard-mounted
telephone jack. Where the KR set is mounted on the
switchboard (Group C of Table 1), the adapter is per-
manently plugged into the rear socket x4 of the KR
set; the patch cord assembly then interconnects the
voice adapter and the S#1276346 telephone jack.

When the KR set mounts in a swing rack cabinet
(Group D of Table 1) the voice adapter plugs into
S#757D650G04 mounting assembly. The adapter and
assembly mount on the swing rack under the KR set.
The 15 inch cable interconnects the adapter and soc-
ket X4 of the KR set. The patch cord interconnects
the adapter and the cabinet assembly terminal blocks.

S#330C678H04 telephone with plug is inserted
into the jacks in the voice adapter with portable set-
ups (Group A and B of Table 1). Otherwise the plug
on the S#585CT00HO01 patch cord inserts in the voice
adapter jacks; the telephone jack on the other end of
this patch cord then accommodates the telephone

plug.

An RF input control is at the same end of the
chassis as the telephone jacks, permitting control of
the received audio level. One reversible nameplatéis
provided. It is secured to the chassis and identifies:
the operating voltage; the reverse side identifiesythe
galternate operating voltage. The word ‘““TOPZmsten=
cilled on the chassis cover refers to the positioning
of the telephone jacks (refer to Telephone Usage) and
does not designate the top of the Voice Adapter Unit.

The chassis may be serviced by releasing the
shaft support plate and removing gdhedeover which is
secured to the frame by self-tappingyscrews.

Ventilating holes are pravided in the cover to
permit operation where highy ambient temperatures
exist.

The majority of compenents are located on the
printed wiring board: Theftelephone jacks, the 8-pin
octal plug and the printéd board connector are fasten-
ed to the bottom of the frame assembly. Test points
are also provided on the printed board to facilitate
servicing,the unit.

OPERATION

The®eircuit consists of three grounded emitter
tfansistor stages which include an RF amplifier, a
power detector and an audio amplifier (see Figures 2

and 3). When receiving, the RF input signal pasSes
from the coaxial cable connection at ‘“D’’ on{the KR
Transmitter-Receiver, through a portion of thepinput
filter FL.-1, into the receiver section of the Voice
Adapter. The signal is then fed through the level
control R-1 to the RF amplifier Q-1. This Stage is
transformer coupled to the power détector circuit Q-2
whichin turndrives the base ofytheafidiooutput stage
Q-3. This base drive is applied thteugh capacitor C-6
and relay contacts K-1A. The signal”is amplified by
transistor Q-3 and then transformer coupled through
T-2 to the telephone receiver “line. This connection
is made through relay contacts®K-1B and K-1C. There
is no AVC action ingtheseWréceiver circuits, so it is
necessary to adjust the faput control R-1 for the best
listening level.

The audiofoutputystage Q-3 serves two tunctions.
It is the‘output (stage for the receiver section pre-
viously explained and it also serves as the modulator
when{transmitting. Thisis accomplished by relay K-1.
Pressingithe pushbutton on the test telephone ener-
gizeSsthis relay and also closes the circuit which
prevides “microphone current. The microphone output
is, applied to the base of amplifier Q-3 through capac-
itor9€-7 and relay contacts K-1A (see Figures 2 and
8). /When relay K-1 is energized, contact K-1A is
switched to select the speech input signal at capac-
itor C-7 and opens the receiver circuits from capacitor
C-6. Transistor Q-3 again serves as an amplifier and
its output eventuallyreaches resistor R-50 and capac-
itor C-14 in the transmitter-receiver through relay
contacts K-1B and K-1C. These same contacts dis-
connect the telephone receiver. Signal applied to the
R-50 and C-14 combination will modulate the trans-
mitter.

The carrier transmitter must be unblocked before
it is possible to transmit the modulated carrier signal.
Thisis accomplished by applying carrier start voltage
to the transmitter through contacts K-1D in the Voice
Adapter. Energizing relay K-1 in the adapter closes
contacts K-1D which supply carrier start voltage to
the transmitter-receiver bleeder circuit made up of
resistors R-41, R-47 and R-48. This unblocks the
emitter circuit of Q-10 in the transmitter which then
permits transmission of carrier. The D-C voltage ap-
plied to this bleeder circuit by the adapter is less
than 1/2 the voltage supplied when a relaying function
occurs. Therefore, the unmodulated transmitter output
when unblocked by the Voice Adapter is from 7.5 db
to 14.5 db less than the output when unblocked for a
relaying operation. This differential is necessary to
provide proper blocking of speech when a relaying
function occurs.
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TABLE |

Voice Circuit Arrangements

&
PORTABLE ADAPTER FIXED TER
GROUP A GROUP B GROUP GROUP D
KR on Swbd. KR on Swhbd. deznti:v KR & Adapter
Using Front Using Separate ReIa) In Swing-Rack
Material KR Socket Socket ck§e Cabinet
KR Set 1/Term. 1/Term. 1 . 1/Term.
Voice Adapter 1/Sta. 1/Sta. @Term. 1/Term.
S#204C844H01
1/Sta. 1/Sta. 1/Sta. 1/Sta.
Telephone
S#585CT00HO01 \
Patch-Cord Assy. — 1/Term. 1/Term.
(10 F't. Cable) @
S#1276346
Swbd. Telephone” - — 1/Term. 1/Term.
Jack
S#757D650G03
Voice Adapter X 2 1/Term.
Mounting Assy. \ ()
(6 F't. Cable) \
S#757D650G04 O
Voice Adapter
] P — — -~ 1/Term.
Mounting Assy.
(15 In. Cable)
S#757D654
19 In. Rack - — - 1/Two Term.
Panel
t Theylead between the adapter and KR Set should not exceed six feet.
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As previously mentioned, voice communication
is a secondary function and does not interfere with
the primary function of relaying. To accomplish this,
it is necessary to block the audio output stage Q-3
on the adapter whenever a relaying function occurs.
The D-C voltage which unblocks the carrier trans-
mitter at terminal 15 is also applied to pin 6 on plug
P-1 in the adapter. The return of this circuit to B- in
the adapter is through bleeder resistors R-20, R-24
and R-22. The junction of resistors R-24 and R-22 is
connected throughdiode CR-1 to thebase of transistor
Q-3. When a relaying function occurs, the voltage
developed across resistor R-22 is sufficiently high
to make diode CR-1 conduct. This drives the base of
stage Q-3 positive with respect to the emitter and
therefore, blocks the circuit. This action greatly re-
duces the speech modulation of the carrier signal.
Effectively, a voice conversation carried on over a
relaying channel will be interrupted instantly when a
relaying operation occurs.

On the other hand, as previously explained, the
start voltage supplied by the adapter at pin 6, plug
P-1, is less than half the start voltage supplied by
the transmitter-receiver when a relaying operation
occurs. Because of this difference in carrier staft
voltages, the Voice Adapter, when modulating, dces
not block stage Q-3. The voltage developed agross
resistor R-22 is not great enough to make diode CRx1
conduct.

When used with supervisory equipmient, ‘audio
block is performed through supervisory prefeérence
contacts. The jumper normally connecting ‘tefminals
13 and 19 on the transmitter-receiver is removed and
in its place is connected these cofitacts. These con-
tacts open, removing the B+ supplied, to the adapter
unit when a supervisory function isjinitiated. Voice
communication is interrupted when this occurs.

INSTALL'ATION

Voltage Rating

The adapter, as received, is wired for either 48
VDC or 125 VDC ,operation, as ordered. The supply
voltage i§, clearly indicated on a rating nameplate.
As indicated in the WARNING note, severe damage
will result to’the Voice Adapter if a 48 VDC unit is
plugged@into 125 VDC relaying equipment. The volt-
age rating of the adapter must correspond with the
rating of the Transmitter-Receiver.

Telephone Usage

Telephone jacks are provided as an integral part
of the adapter to accommodate a Westinghouse
S#330C678H04 noise cancelling handset. This tele-
phone is an auxiliary and is not an integral®part of
the unit. It employs a push-to-talk b@itton which must
be pushed when transmitting sand{released when re-
ceiving. The side of the telephonesplug marked
“TOP’’ must be inserted intofthe corresponding soc-
ket marked ‘‘TOP’’ on thelchassis of the adapter.
Since this telephone has aynoisegcancelling handset,
it is necessary to speak,directly into the microphone.
Talking over, or under, theymouthpiece will result in
severe- attenuation of theypspeech signal. Optimum re-
sults can be achieved,only by speaking directly into
the telephone. Seel Rigure 5.

Connections for, Relaying Channels

The%adapter will perform satisfactorily with any
of the relaying systems used to key the KR Trans-
mitter-Receiver Unit. No internal wiring modifications
are \necessary in the adapter. However, the external
wiringpto the relaying transmitter-receiver for any
partieular system must be exactly as shown in the
KR¢ Transmitter-Receiver Unit Instruction Leaflet
I.L. 41-941.

Signaling over a relaying channel is readily ac-
complished. Plugging in the test telephone short cir-
cuits the local alarm coil provided a connection has
been made between terminal 16, on the KR carrier
unit and the junction point of the RRH and alarm
coils. The B+ return for the RRH coil is then returned
through the Voice Adapter Unit directly to B+. This
short circuits the alarm coil. Make certain the RRH
and alarm coils are arranged as shown on the Sche-
matic Diagrams or the connection will short the RRH
coil instead of the alarm coil. Pushing the button on
the telephone unblocks the local transmitter which
will result in an alarm signal at the remote terminal.
This alarm will continue to ring until the operator at
the receiving terminal inserts his telephone or the
transmitting telephone pushbutton is released. The
two stations are then ready to carry on aconversation.
Because of the reduced RF output of the transmitter
when unblocked by the adapter, it may, in some cases
of extreme channel attenuations, be necessary to use
the carrier test button for ringing.

With the Voice Adapter plugged into the relaying
equipment on a permanent basis, the external relay-
ing scheme will not be altered. However, eliminate
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the connection to terminal 16 of the carrier set. In-
stead the alarm should be disabled by connecting the
cut-off contact of the telephone jack in series with
the alarm contact.

Preference for Supervisory Channels

Supervisory preference may be obtained by re-
moving the jumper which connects terminals 13 and
19 on the transmitter-receiver unit, and connecting in
its place the supervisory preference contacts.

ADJUSTMENTS

There are no adjustments to make on this unit
other than the adjustment of the input control, R-1, to
a comfortable listening level. No control is provided
for modulation. Adjustment of the relaying transmitter-
receiver is not required.

MAINTENANCE O

Voltage and resistance values sho berecorded
in order to establish reference values which will be
useful when checking the apparatusdIn cases where a

single adapter unit is use ith more than one set of
relaying equipment, e readings will vary
depending upon the c c tics of the relaying

unit.

General

Typical resist asurements are recorded in
Table 2. These ments are referenced to the
pins of plug Do not plug the unit into the trans-
mitter-recei making these measurements.

Typicaly voltage measurements are recorded in

Table d 4. The Adapter Unit is plugged into a
a test telephone into the adapter. The
f adapter must be removed in order to make

c
he surements.

&

RESIST

E REMENTS IN OHMS

Measurement 1

Reading in Ohms

on Plug P-1 12 it

Limits
48 VDC Unit

Conditions — Adapter Undt not\plugged into Relaying Unit. Test telephone plugged into adapter.

Push-to-sta on pressed. Potentiometer R-1 in maximum CCW position.
1to 2 2500 2500 +30%
3to2 2000 800 +20%
4 to Open Open

Open Open
6 to 500 K 500 K +20%
) 130 K 60 K +20% (1)

7t 2000 800 +20%

2 Open Open Phone Removed
8 to 2 Open Open

&

t — Minimum
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2903972

Fig. 1. Outline Drawing.
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1.L. 41-942.70

]

1
O W
\/” / NCRMALLY CPEN
' SLEEVE \{ CONTACTS WITH
o~ vz p77 \ J3 FHONE PLuG RERICVED
END JIEW JAC,
0F JACK . <

J3

Y
REC.
I
\
ol el |

‘lﬂ/ﬁ I

ﬂm ~

s e de v In 2 D a./ éﬂ e le dp e s da }

L.

CONNECT WIRES THROUGH
SCCT FROVIDEL 1IN MOUNTING
BERCKET

WIRE LEGEND

A= TINNED (U WIRE C32 D/A.

B=: wwiTE TUB/NG 053 1D

o]
N 4 330CT709
Fig. 43WiringyDiagram of Major Components.
'
LET'S TALK~PROPERLY OVER THE TELEPHONE
THE @FFEECT OF SWINCING HAND
SET.,TRANSMITTER AWAY FROM LIPS
Relative
level
A Correct Position 0 db
**B Fair, 1/4 as good as A, -12 db
., ~C Poor, 1/20 as good as A. -26 db
“D Very bad, 1/80 as good as A, -38 db
The diagram shows the greatly reduced efficiency of
the telephone when the lips are not in the correct posi-
tion for talking.
It not only is very annoying to repeat what you are
saying, but also serious trouble may result from mis- 3454989

understandings.

Fig. 5. Proper Usage of Noise-Cancelling Telephone Handset.

13
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757D650

Fig. 6 Voice Adapter Mounting Assembly with 6 ft. Cable, S#757D650G03. See Table 5
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l.L. 41

TABLE 3

D-C MEASUREMENTS
Adapter Plugged Into KR Set

C)O

Typical Readings

Measurement Limits
125 VDC Unit 48 VDC U
Condition #1 — No received signals — Test telephone not plugged in.
Supply Current 20 ma +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 VDC vDC
—-20%
Ter. J to B- 0.0 VDC ¢ 0.0 vDC —
Ter. 16 on relaying unit to B- 0.0 VDC —
TP-2 to B- 17 VvDC +20%
Condition #2 — Test telephone plugged in with test
Supply Current a 69 ma +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 VvDC 51 vDC —20%
Ter. J to B- 50 VDC 21 VDC +10%
Ter. 16 on relaying unit to B- 129 VDC 51 VDC +10%
Relaying transmitter RF outﬁ\@al 3.5 VAC 2.0 VAC 1.5 VAC t

I

|

cable
1 — Minimum ¢ May show 0.1~ 0.2 volt.

: *  TABLE 5 (See Figure 6)

Voice Adapter Mounting Assemblies

.1

CABLE ENTRANCE INTO
MOUNTING BOX

CABLE LENGTH
650G02 4 ft.
757D650G03 6 ft.

'S 757D650G04 15 in.
757D650G06 2 ft.
757D650G08 4 ft.
757D650G09 6 ft.
757D650G10 15 in.
757D650G11 2 ft.

Back
Back
Back
Back
Bottom
Bottom
Bottom
Bottom

15
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TRANSISTOR D-C MEASUREMENTS

TABLE 4

L 4
Adapter Plugged Into KR Set
.Measurements Typical Readings \b Limit
(with respect to B-) 125 VDC Unit 48 .
Condition #1 — Test telephone not plugged in.
Transistor Q-1
Emitter 15.1 VvDC 15.5 VvDC +20%
Base 15.1 VD 15.3 VDC +20%
Collector 0.0 VD 0.0 VvDC -
Transistor Q-2
Emitter 16. D 17.1 VvDC +20%
Base 1 17.1 VvDC +20%
Collector .24, VDC 0.25 VDC +20%
Transistor Q-3 @
Emitter .9 VDC 17.1 VvDC +20%
Base 16.9 VDC 17.1 VvDC +20%
Collector 3.6 VDC 3.5 VDC +20%
%* Condition #2 — Test telephone insefted ush-to-talk button pressed.
L 2
Transistor Q-3
Emitter 16.2 VDC 17.0 VDC +20%
Base 16.1 VvDC 16.9 VDC +207%
Collector 3.2 VvDC 3.5 VvDC +20%
* Condition #3'— K ansmitter keyed to full output.
Ter. Jto B - 100 VDC 37 ViC +10%
Transistor Q-3
(Audio Bl?ck)
mitter 19 VDC 19.3 VDC +20%
e 19 VDC 19.3 VDC +20%
ollector 0.7 VvVDC 0.0 VvVDC +20%
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Removal of Printed Wiring Board

1. Loosen the screw securing the shaft support
plate and allow the plate to swing clear.

2. Remove the 6 self-tapping screws holding the
cover.

3. Lift cover off.

4. Remove the 2 screws securing the printed
board to the jack block — do not misplace the
insulating washers under the screw heads.

NOTE: DO NOT EXERT ANY PRESSURE ON PO-
TENTIOMETER ASSEMBLY OR OTHER COMPON-
ENTS MOUNTED ON THE BOARD.

5. Using a wide blade screwdriver as a wedge,
insert between board and one side of plug
mounting and gently twist screwdriver in a
clockwise direction until board is clear of
plug.

6. Lift board out of chassis.

Assembly of Printed Wiring Board

1. Position board so that it aligns with the sl
in the plug.

2. Grip both sides of board with thumbg
tly, but firmly, exert pressure so hoa
gaged by the springloads in the p

the board with the two screws provide
ing sure the insulating washer place
under the screw heads.
3. Completely re-assembly» by ecuting in re-
verse steps 1, 2 and 3 al procedure.
Test Equipment Required ﬁ& ation
No test equipment i@e other than two test

Q>®

telephones, two adapter units and a worki Re-
laying Channel. Control R-1 on the adapfer i justed
to a comfortable listening level.

Test Equipment Required for Rountine Measurements

The data outlined in les 3 and 4 are con-

sidered routine measuremen
1. Test telephone.

2. D-C voltmeter ms/volt)
Voltage g to 3V

Oto 15V
Oto 50V
0to 150 V

t vipment for Troubleshooting

sted previously.

dio Signal Generator
Frequency Range: 0.3 kHz to 5 kHz.

Output voltage into 600 ohms: 1.0 volt

\ 4. A-C VTVM

Ranges: 0to 0.01V

Oto 0.1 V
Oto 1.0 V
0 to 10.0 V

* Frequency Range: 60 Hzto 230 kHz.
Input Impedance: 7.5 megohms

5. Oscilloscope

6. Adapter Cable — Approximately 4 feet long
equipped with an octal socket and octal plug.

7. Milliammeters — 0-100 ma
0-5 ma

17
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ELECTRICAL PARTS LIST

<.Q’O

Circuit . . Mfr. Manufacturer’s
Symbol Function Description Code Designation
&
CAPACITORS
C-1 Coupling 0.25uf, +20%, 200VDC, Paper
1 56THO05
C-2 Bypass 0.1uf, +20%, 200VDC
1 30C56THO02
C-3 Bypass Same as C-1
C-4 Bypass 10 uf, —10%, +100%, 50VDC
330C556H42
C-5 Bypass Same as C-2
C-6 Coupling Same as C-4
C-1 Coupling .01..f, +10%, 300
1 330C661H36
C-8 Bypass Same as C-4 \
C-9 Bypass Same as C-7 \
C-10 Blocking Same a -
C-11 Bypass 100 2, +100%, 25VDC 1 330C556H32
C-12 Bypass 5(\ +100%, 60VDC 1 330C556H34
C-13 Bypass @C—ll
DIODES
WJO e
CR-1 Crystal Q IN63 1 584C433H02
CR-2 Crystal \ Same as CR-1
O JACKS
J-1 Print@d Printed Board Recp. 1 187A251HO01
J-2 ephone Jack Block Assembly 1 187A256G01
J-3 Te Part of J-2 Assembly
RELAY
L 4
K-1 Relay 48V, 1000-Ohm Coil, 4 1 330C588H01

Transfer Contacts
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I.L. 41

ELECTRICAL PARTS LIST

O

Circuit . L Mfr. Manufacturer’s
Symbol Function Description Code Designation
¢
PLUG
pP-1 Plug Octal Plug % 330C580H02
TRANSISTORS
Q-1 RF Amplifier 2N274 1 187A270HO01
Q-2 Detector Same as Q-1 Q
Q-3 AF Amplifier 2N525 @ 1 330C587THOT
R-1 Input 2.5K, 1 330C598H01
R-2 Q-1 Base IK%, /2 W 1 330C595H25
R-3 Q-1 Base *5%, 1/2 W 1 330C664H63
R-4 Q-1 Base 560 Ohms, *10%, 1/2 W 1 330C595H22
R-5 Q-1 Emitter 2.2K, +10%, 1/2 W 1 330C595H29
R-6 Q-2 Base 39K, 5%, 1/2 W 1 330C664H8T
R-7 Q-2 Base L 4 O Same as R-2
R-8 Q-2 Emitter K\ Same as R-5
R-9 Q-2 Colle \ 270 ohms, +5%, 1/2 W 1 330C664H35
R-10 Q-2C D Same as R-2
R-11 22K, +10%, 1/2 W 1 330C595H41
R-12 3 Base 820 Ohms, +'5%, 1/2 W 1 330C664H47
R-13 Emitter 150 Ohms, *10%, 1/2 W 1 330C595H15
R-14 Microphone Current Bleeder 1.5K, +5%, 10 W 1 187A281HO01
5 Voltage Divider 1K, +10%, 2 W 1 330C597TH25

19
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ELECTRICAL PARTS LIST

g;;?ég% Function Description CMg(ri.e M%r:;fiaé%t;tri%rrls
RESISTORS (Concluded)
R-16 Voltage Divider 750 Ohms, +5%, 1 W 1 330€666H46
R-17 Voltage Divider 4K, *5%, 10W 1 18TA281H02
R-18 Voltage Divider 20K, +5%, 1 W 1 330C666H80
R-19 Voltage Divider Same as R-11
R-20 Q-3 Base Blocking 68K, £10%, 1/2 W 1 330C595H47
R-21 Q-2 Base 470 Ohms, +10%, 1/2 W 1 330C595H21
R-22 Q-3 Base Blocking 56K, +5%, 1/2 W 1 330C664HI1
R-23 Voltage Divider Same as R-16
R-24 Q-3 Base Blocking 15K, +10%, 1/2W 1 330C595H39
R-25 Q-3 Base Blocking 560 Ohms, #10%, /2 W 1 330C595H22
TRANSFORMERS
T-1 RF Coupling ImpedanceyRatio 25 K /300 Ohms 1 S#1962697
T-2 AF Output 25K/600 Ohms 1 330C590H01
TEST POINTS
TP-1 B- Terminal Stud 1 330C592H01
TP-2 Transistor B + Same as TP-1
TP-3 Test Point R-16 Same as TP-1
TP-4 TestgPoint B'+ Same as TP-1
TP-5 Test PointR-14 Same as TP-1
TP-6 TestyPoint R-18 Same as TP-1
TP-7 Test Point R-19 Same as TP-1
TP-8 Test Point R-20 Same as TP-1
TR:9 Test Point R-20 Same as TP-1

WESTINGHOUSE ELECTRIC CORPORATION
RELAY-INSTRUMENT DIVISION

NEWARK, N. J.

Printed in U.S.A.



INSTALLATION

Westinghouse
OPERATION o

I.L. 41-942.1C
MAINTENANCE

INSTRUCTIONS

TYPE KR VOICE ADAPTER

WARNING: Do not plug a 48 volt adapter into a 125
volt KR set.

APPLICATION

These instructions apply to the voice adapter
used with the type KR carrier set to provide voice
communications. Two styles are available:

S#407C836G01
S#407C836G02

125 V.D.C.
48 V.D.C.

The S#330C191HO1 resistor unit used with the KR
set for 250 V.D.C. applications also provides 125
volts to the voice adapter. Accordingly use the 125
V.D.C. style voice adapter for 250 volt applications.

One portable voice adapter suffices fof each
station; however, one adapter per KR carriefiset an
be permanently mounted. Table 1 summanizeSithe
the various arrangements. An explanation of thisiable
appears under ‘“‘Construction — Mechanical."’,

When the KR set is used for relaging, the relays
shut off the transmitter should¥someene be talking
when an internal fault occurs.

When the KR set is used for supervisory control
a break contact from the gsupervisory equipment is
needed to remove supply voltage from the voice adapt-
er when the supervisory.eontrelséquipment is function-
ing. This arrangement givesAsupervisory-control pref-
erence over voice“use.

CHARACTERISTICS

Volume Control

Control is obtained through a potentiometer.
There is no AMC circuit in the Voice Adapter.

RFACarrier Output (for voice communication)

The KR transmitter RF output will vary between
135 volts minimum and 3.4 volts nominal when the

SUPERSEDES I.L. 41-942.1B

* Denotes change from superseded issue.

pushbutton on the test”telephone is pressed. This
level is the unmodulated carrier signal developed
across d 60-ohm load.

Power Requiréments

70 mildiamperes at 125 VDC. 70 milliamperes at
48 VDC. (Supplied by the KR Relaying Transmitter-
Recelveryu nity)

Insulation)Level

All electrical circuits, normally connected to
station batteries, are insulated for 2000 VDC to
ground.

Temperature Range

Operating Range (external ambient) -20°C to
+50°C. Non-Operating Range —40°C to +70°C.

Mechanical Specifications

Dimensions 5 7/8 (+ %'’ for knob). x 4 5/32 x
3 27/32 inches. Weight 2-1/2 1lbs. Projection 3!4*’
in addition to projection of KR Transmitter-Receiver.

CONSTRUCTION

The unit is mounted in ablack lacquered steel
chassis which forms a box consisting of a cover and
frame. Buckle-type straps secure the adapter to the
socket assembly. See Fig. 1. The adapter plug may
be inserted into octal socket X3 on the top front of
the KR set (Group A of Table 1). Another portable
adapter setup (Group B of Table 1) avoids the need
to remove the cover of the KR set; here the voice
adapter plugs into the socket on the voice adapter
mounting assembly shown in Fig. 6. The S#757D650G03
assembly mounts on the switchboard panel; a six foot
cable is included to connect to socket X4 on the rear
of the KR set.

EFFECTIVE APRIL 1969
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The voice adapter may also be permanently
mounted and connected to a switchboard-mounted
telephone jack. Where the KR set is mounted on the
switchboard (Group C of Table 1), the adapter is per-
manently plugged into the rear socket x4 of the KR
set; the patch cord assembly then interconnects the
voice adapter and the S#1276346 telephone jack.

When the KR set mounts in a swing rack cabinet
(Group D of Table 1) the voice adapter plugs into
S#T757D650G04 mounting assembly. The adapter and
assembly mount on the swing rack under the KR set.
The 15 inch cable interconnects the adapter and soc-
ket X4 of the KR set. The patch cord interconnects
the adapter and the cabinet assembly terminal blocks.

S#330C678H04 telephone with plug is inserted
into the jacks in the voice adapter with portable set-
ups (Group A and B of Table 1). Otherwise the plug
on the S#585CT700HO01 patch cord inserts in the voice
adapter jacks; the telephone jack on the other end of
this patch cord then accommodates the telephone
plug.

An RF input control is at the same end of the
chassis as the telephone jacks, permitting control of
the received audio level. One reversible nameplatedis
provided. It is secured to the chassis and identifies
the operating voltage; the reverse side identifiesythe
alternate operating voltage. The word ‘“TOP’’ _sten=
cilled on the chassis cover refers to the positioning
of the telephone jacks (refer to Telephone Usage) and
does not designate the top of the Voice AdaptergUnit.

The chassis may be serviced by releasing the
shaft support plate and removing, theteover ‘which is
secured to the frame by self-tappingyscrews.

Ventilating holes are prowvided Jin the cover to
permit operation where highgpambient temperatures
exist.

The majority40f compenents are located on the
printed wiring béard.fThe gelephone jacks, the 8-pin
octal plug and the printed board connector are fasten-
ed to the bottom of the'frame assembly. Test points
are also provided on the printed board to facilitate
servicing the unit.

* OPERATION

TheWeircuit consists of three grounded emitter
transistor stages which include an RF amplifier, a
power detector and an audio an:plifier (see Figures 2

and 3). When receiving, the RF input signal passes
from the coaxial cable connection at ‘“D’’ on the KR
Transmitter-Receiver, through a portion of thejinput
filter FL-1, into the receiver section of the Voice
Adapter. The signal is then fed through the level
control R-1 to the RF amplifier Q-1. This stage is
transformer coupled to the power detécétor circuit Q-2
which in turndrives the base ofgthe @udio putput stage
Q-3. This base drive is applied thteugh®eapacitor C-6
and relay contacts K-1A. ThefsignalWis amplified by
transistor Q-3 and then transformer”coupled through
T-2 to the telephone receiver line. This connection
is made through relay contacts'K-1B and K-1C. There
is no AVC action in theselge¢eiver circuits, so it is
necessary to adjust the input control R-1 for the best
listening level.

The audio gutputystage Q-3 serves two functions.
It is the output stage for the receiver section pre-
viously explained and it also serves as the modulator
when transmitting. This is accomplished by relay K-1.
Pressingithe pushbutton on the test telephone ener-
gizes this Telay and also closes the circuit which
proyvides ‘microphone current. The microphone output
is applied to the base of amplifier Q-3 through capac-
itor'€-7 and relay contacts K-1A (see Figures 2 and
3). When relay K-1 is energized, contact K-1A is
switched to select the speech input signal at capac-
itor C-T7 and opens the receiver circuits from capacitor
C-6. Transistor Q-3 again serves as an amplifier and
its output eventuallyreaches resistor R-50 and capac-
itor C-14 in the transmitter-receiver through relay
contacts K-1B and K-1C. These same contacts dis-
connect the telephone receiver. Signal applied to the
R-50 and C-14 combination will modulate the trans-
mitter.

The carrier transmitter must be unblocked before
it is possible to transmit the modulated carrier signal.
Thisis accomplished by applying carrier start voltage
to the transmitter through contacts K-1D in the Voice
Adapter. Energizing relay K-1 in the adapter closes
contacts K-1D which supply carrier start voltage to
the transmitter-receiver bleeder circuit made up of
resistors R-41, R-47 and R-48. This unblocks the
emitter circuit of Q-10 in the transmitter which then
permits transmission of carrier. The D-C voltage ap-
plied to this bleeder circuit by the adapter is less
than 1/2 the voltage supplied when a relaying function
occurs. Therefore, the unmodulated transmitter output
when unblocked by the Voice Adapter is from 7.5 db
to 14.5 db less than the output when unblocked for a
relaying operation. This differential is necessary to
provide proper blocking of speech when a relaying
function occurs.
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TABLE | QO

Voice Circuit Arrangements

PORTABLE ADAPTER FIXED APTER
GROUP A GROUP B GROUP GROUP D
KR on Swbd. KR on Swbd. Kgd‘;“tz;”b KR & Adapter
Using Front Using Separate Rep K In Swing-Rack
. KR Socket Socket ar Cabinet
Material S$
KR Set 1/Term. 1/Term. Q : 1/Term.
Voice Adapter 1/Sta. 1/Sta. @ erm. 1/Term.
S#330C678H04
1/Sta. 1/Sta. 1/Sta. 1/Sta.
Telephone
S#585CT00HO01 \
Patch-Cord Assy. - — 1/Term. 1/Term.
(10 Ft. Cable) (b
S#1276346
Swbd. Telephone — — 1/Term. 1/Term.
Jack
S#T757D650G03
Voice Adapter -~ 1/Term.
Mounting Assy. ()
(6 Ft. Cable) K
S#757D650G04 \
Voice Adapt
01ce. apter _ _ _ 1/Term.
Mounting Assy.
(15 In. Cable)
S#T757D65 1
19 In. Rack - — — 1/Two Term.
Panel

t The lead b’etween the adapter and KR Set should not exceed six feet.
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As previously mentioned, voice communication
is a secondary function and does not interfere with
the primary function of relaying. To accomplish this,
it is necessary to block the audio output stage Q-3
on the adapter whenever a relaying function occurs.
The D-C voltage which unblocks the carrier trans-
mitter at terminal 15 is also applied to pin 6 on plug
P-1 in the adapter. The return of this circuit to B- in
the adapter is through bleeder resistors R-20, R-24
and R-22. The junction of resistors R-24 and R-22 is
connected throughdiode CR-1 to the base of transistor
Q-3. When a relaying function occurs, the voltage
developed across resistor R-22 is sufficiently high
to make diode CR-1 conduct. This drives the base of
stage Q-3 positive with respect to the emitter and
therefore, blocks the circuit. This action greatly re-
duces the speech modulation of the carrier signal.
Effectively, a voice conversation carried on over a
relaying channel will be interrupted instantly when a
relaying operation occurs.

On the other hand, as previously explained, the
start voltage supplied by the adapter at pin 6, plug
P-1, is less than half the start voltage supplied by
the transmitter-receiver when a relaying operation
occurs. Because of this difference in carrier starf
voltages, the Voice Adapter, when modulating, dofes
not block stage Q-3. The voltage developed across
resistor R-22 is not great enough to make diode CRx1
conduct.

When used with supervisory equipment, audio
block is performed through supervisory|preference
contacts. The jumper normally connecting termminals
13 and 19 on the transmitter-receiver(is removed and
in its place is connected these centacts. These con-
tacts open, removing the B+ supplied, to the adapter
unit when a supervisory function isginitiated. Voice
communication is interrupted when this occurs.

INSTALLCATION

Voltage Rating

The adapter, as received, is wired for either 48
VDC or 125 VDC operation, as ordered. The supply
voltage isgclearly ‘indicated on a rating nameplate.
As indicated in the WARNING note, severe damage
will result to the Voice Adapter if a 48 VDC unit is
plugged®inte 125 VDC relaying equipment. The volt-
age rating of the adapter must correspond with the
rating 6f)the Transmitter-Receiver.

Telephone Usage

Telephone jacks are provided as an integral part
of the adapter to accommodate a Westinghouse
S#330C678H04 noise cancelling handset. This tele-
phone is an auxiliary and is not an integralgpart of
the unit. It employs a push-to-talk button which must
be pushed when transmitting and feleased when re-
ceiving. The side of the telephone.#blug marked
““TOP’’ must be inserted into the corresponding soc-
ket marked ‘‘TOP’’ on the (chassisy of the adapter.
Since this telephone has agnoise _cancelling handset,
it is necessary to speak,directly into the microphone.
Talking over, or under théymouthpiece will result in
severe attenuation of theyspeech signal. Optimum re-
sults can be achieved, only by speaking directly into
the telephone. Sée Eigure 5.

Connections, for Relaying Channels

Thewmadapter will perform satisfactorily with any
of the,relaying systems used to key the KR Trans-
mitter-Receiver Unit. No internal wiring modifications
areynecessary in the adapter. However, the external
wiringhyto the relaying transmitter-receiver for any
partieular system must be exactly as shown in the
KR /Transmitter-Receiver Unit Instruction Leaflet
I.L. 41-941.

Signaling over a relaying channel is readily ac-
complished. Plugging in the test telephone short cir-
cuits the local alarm coil provided a connection has
been made between terminal 16, on the KR carrier
unit and the junction point of the RRH and alarm
coils. The B+ return for the RRH coil is then returned
through the Voice Adapter Unit directly to B+. This
short circuits the alarm coil. Make certain the RRH
and alarm coils are arranged as shown on the Sche-
matic Diagrams or the connection will short the RRH
coil instead of the alarm coil. Pushing the button on
the telephone unblocks the local transmitter which
will result in an alarm signal at the remote terminal.
This alarm will continue to ring until the operator at
the receiving terminal inserts his telephone or the
transmitting telephone pushbutton is released. The
two stations are then ready to carryon a conversation.
Because of the reduced RF output of the transmitter
whenunblocked by the adapter, it may, in some cases
of extreme channel attenuations, be necessary to use
the carrier test button for ringing.

With the Voice Adapter plugged into the relaying
equipment on a permanent basis, the external relay-
ing scheme will not be altered. However, eliminate
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the connection to terminal 16 of the carrier set. In-
stead the alarm should be disabled by connecting the
cut-off contact of the telephone jack in series with
the alarm contact.

Preference for Supervisory Channels

Supervisory preference may be obtained by re-
moving the jumper which connects terminals 13 and
19 on the transmitter-receiver unit, and connecting in
its place the supervisory preference contacts.

* ADJUSTMENTS

There are no adjustments to make on this unit
other than the adjustment of the input control, R-1, to
a comfortable listening level. No control is provided
for modulation. Adjustment of the relayingtransmitter-
receiver is not required.

MAINTENANCE O

Voltage and resistance values should berecorded
in order to establish reference values which will be
useful when checking the apparatus. I cases where a

single adapter unit is used more than one set of
relaying equipment, t v e) readings will vary
depending upon the ch t ics of the relaying

unit.

General

surements are recorded in
rements are referenced to the
o not plug the unit into the trans-
making these measurements.

Typical resisgan
Table 2. These me
pins of plug P-1%
mitter-recei h

Itage measurements are recorded in
. The Adapter Unit is plugged into a
a test telephone into the adapter. The
adapter must be removed in order to make
urements.

Typica

EMENTS IN OHMS

Measurement

eading in Ohms

Limits

on Plug P-1 125

48 VDC Unit

Conditions — Adapter Unit¥not into Relaying Unit. Test telephone plugged into adapter.
Push-to-star@pressed. Potentiometer R-1 in maximum CCW position.

1to 2 < ; 2500
3 to 2@ 2000

4,40 2 Open
Open
6 2 500 K
06 130 K
2000

7 2 Open

8 to 2 Open

4

2500 +30%
800 +20%
Open
Open
500 K + 20%
60 K +20% (1)
800 +20%
Open Phone Removed
Open

t — Minimum
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L. 41-942.1C

J2

END VIEW 0F JACK

NOD.

(59)

[t

J3
REC.

URY

NORMALLY OPEN
SLEEVE CONTACTS WITH

7P \‘ 03 o PHONE PLUG RENCVED
' i
S I/ ‘ y o BOARD
ay / 25 A p—
5 T \ V33
| NG et
Ul
AB AB  KE

SLOT PROVIDED /N
BRACK ET

B:= WHITE TUBING

e

KOJ v Ie De U e (s HAT

L

45

CONNECT WIRES [THROVGH

_‘ WIRE LEGEND
A= TINNED (U WIRE 032 D/A.

MOUNTING

.053 LD

330C709

Fig. 4“W.iring Diagram of Major Components.

LET'S TALK.PROPERLY OVER THE TELEPHONE

THE EFFRECT OF SWINCING HAND
SET JRANSMITTER AWAY FROM LIPS

.
)

Relative
level
. A Correct Position
**B Fair, 1/4 as good as A, -12 db

“C Poor, 1/20 as good as A. -26 db
‘D Very bad, 1/80 as good as A, -38 db

The diagram shows the greatly reduced efficiency of
the telephone when the lips are not in the correct posi-
tion for talking.

It not only is very annoying to repeat what you are
saying, but also serious trouble may result from mis-
understandings.

Fig. 5. Proper Usage of Noise-Cancelling Telephone Handset.

345A989
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* Fig. 6 Voice Adapter Mounting Assembly with 6 ft. Cable, S#757D650G03. See Table 5




l.L. 41-

VOICE ADAPTER

TABLE 3

D-C MEASUREMENTS
Adapter Plugged Into KR Set

. 1

O

O

Typical Readings

|

Measurement Lifnits
125 VDC Unit 48 VDC Uni
Condition #1 — No received signals - Test telephone not plugged in.
Supply Current 20 ma +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 VDC DC
—20%
Ter. J to B~ 0.0 VDC ¢ 0.0 VvDC -
Ter. 16 on relaying unit to B~ 0.0 VDC 0.0 VvDC —
TP-2 to B- 17 17 VDC +20%
Condition #2 — Test telephone plugged in with test on p ed.
Supply Current a 69 ma +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 VDC 51 VDC —20%
Ter. J to B- 50 VDC 21 VDC +10%
Ter. 16 on relaying unit to B- 129 VDC 51 VDC +10%
Relaying transmitter RF outpﬂ Qal 3.5 VAC 2.0 VAC 1.5 VAC t

n

cable

1 — Minimum
Q.

¢ May show 0.1 - 0.2 volt.

TABLE 5 (See Figure 6)
Voice Adapter Mounting Assemblies

CABLE ENTRANCE INTO
MOUNTING BOX

STYLE CABLE LENGTH
650G02 4 ft.
6 ft.
S .

Back
Back

15
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TABLE 4

TRANSISTOR D-C MEASUREMENTS

L 4
Adapter Plugged Into KR Set
'Measurements Typical Readings \b Limit
(with respect to B-) 125 VDC Unit 48 V .
Condition #1 — Test telephone not plugged in.
Transistor Q-1
Emitter 15.1 VDC 15.5 VDC +20%
Base 15.1 VDC 15.3 VDC +20%
Collector 0.0 VvDC 0.0 VDC —
Transistor Q-2
Emitter 16. C 17.1 VDC +20%
Base 160V 17.1 VDC +20%
Collector . DC 0.25 VDC +20%
Transistor Q-3 @
Emitter .9 VDC 17.1 VvDC +20%
Base 16.9 VDC 17.1 VvDC +20%
Collector 3.6 VDC 3.5 VDC +20%
Condition #2 — Test telephone gsew@ push-to-start button pressed.
Transistor Q-3 Q
Emitter 16.2 VDC 17.0 VvDC +20%
Base 16.1 VDC 16.9 VDC +20%
Collector 3.2 VDC 3.5 VDC +20%
— 129 HZM carrier start volts applied to Ter. 15 on relaying unit.
Ter. Jto B - 100 VDC 51 VDC +10%
Transistor Q-3
(Audio Block)
itter 19 VDC 19.3 VDC +20%
e 19 VDC 19.3 VDC +20%
ollector 0.7 VvDC 0.0 VvDC +20%
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Removal of Printed Wiring Board

1. Loosen the screw securing the shaft support
plate and allow the plate to swing clear.

2. Remove the 6 self-tapping screws holding the
cover.

3. Lift cover off.

4. Remove the 2 screws securing the printed
board to the jack block — do not misplace the
insulating washers under the screw heads.

NOTE: DO NOT EXERT ANY PRESSURE ON PO-
TENTIOMETER ASSEMBLY OR OTHER COMPON-
ENTS MOUNTED ON THE BOARD.

5. Using a wide blade screwdriver as a wedge,
insert between board and one side of plug
mounting and gently twist screwdriver in a
clockwise direction until board is clear of
plug.

6. Lift board out of chassis.

Assembly of Printed Wiring Board

1. Position board so that it aligns with the s
in the plug.

2. Grip both sides of board with thumb @;

tly, but firmly, exert pressure so ara
gaged by the springloads in the pl Sec
the board with the two screws pfrovided,”mak-

ing sure the insulating washer
under the screw heads.

3. Completely re-assembl? ting in re-
verse steps 1, 2 and { oval procedure.
i st

ation

ed other than two test

telephones, two adapter units and a w Q Re-

laying Channel. Control R-1 on the adapter ishadjusted
to a comfortable listening level.

S

Test Equipment Required for Rountine’Meusurements

The data outlined in les 3 and 4 are con-

sidered routine measureme
1. Test telephone\
2. D-C voltmeter ms/volt)
Voltage g Oto 3V

Oto 15V
Oto S50V
Q 0 to 150 V
Desira t Equipment for Troubleshooting
It isted previously.

meter

udio Signal Generator
Frequency Range: 0.3 KC to 5 KC
Output voltage into 600 ohms: 1.0 volt

Ranges: O0to 0.01 V
Oto 0.1 V
Oto 1.0 V
0to 10.0 V

Frequency Range: 60 cycles/sec. to 230 KC
Input Impedance: 7.5 megohms

5. Oscilloscope

6. Adapter Cable — Approximately 4 feet long
equipped with an octal socket and octal plug.

7. Milliammeters — 0-100 ma
0-5 ma

17
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ELECTRICAL PARTS LIST

90

Circuit . L. Mfr. Manufacturer’s
Symbol Function Description Code Designation
CAPACITORS *
C-1 Coupling 0.25uf, +20%, 200VDC, Paper
1 67THO5
C-2 Bypass 0.1uf, +20%, 200VDC
1 0C56THO02
C-3 Bypass Same as C-1
C-4 Bypass 10uf, —10%, t 100%, 5S0VDC
330C556H42
C-5 Bypass Same as C-2
C-6 Coupling Same as C-4
C-7 Coupling .01puf, +10%, 300V
1 330C661H36
C-8 Bypass Same as C-4 \
C-9 Bypass Same as C-7 \
C-10 Blocking Same a -
C-11 Bypass 100y b, +100%, 25VDC 1 330C556H32
C-12 Bypass 50\ +100%, 50VDC 1 330C556H34
C-13 Bypass C-4
DIODES
JOT e
CR-1 Crystal ING63 1 584C433H02
CR-2 Crystal Same as CR-1
O sacks
J-1 Print Wi@i Printed Board Recp. 1 187A251H01
J-2 Telephone Jack Block Assembly 1 187A256G01
J-3 Tel Part of J-2 Assembly
RELAY
L 4
K-1 Relay 48V, 1000-Ohm Coil, 4 1 330C588H01
Transfer Contacts
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L.L. 41- Q‘

ELECTRICAL PARTS LIST

O

Circuit . o Mfr. Manufacturer’s
Symbol Function Description Code Designation
&
PLUG
P-1 Plug Octal Plug 330C580H02
TRANSISTORS
Q-1 RF Amplifier 2N274 0 1 187A270HO01
Q-2 Detector Same as Q-1 Q
Q-3 AF Amplifier 2N525 @ 1 330C58THOT
R-1 Input 1 330C598H01
R-2 Q1 Base 1 330C595H25
R-3 Q1 Base +5%, 1/2 W 1 330C664H63
R-4 Q-1 Base 560 Ohms, *10%, 1/2 W 1 330C595H22
R-5 Q-1 Emitter 2.2K, +10%, 1/2 W 1 330C595H29
R-6 Q-2 Base 39K, 5%, 1/2 W 1 330C664H87
R-7 Q-2 Base ’\O Same as R-2
R-8 Q-2 Emitter K Same as R-5
R-9 Q-2 Colle \ 270 ohms, +5%, 1/2 W 1 330C664H35
R-10 Q2C Same as R-2
R-11 c\@ 22K, £10%, 1/2 W 1 330C595H41
R-12 3 e 820 Ohms, *15%, 1/2 W 1 330C664H47
R-13 Emitter 150 Ohms, *10%, 1/2 W 1 330C595H15
R-14 Microphone Current Bleeder 1.5K, 5%, 10 W 1 187A281H01
Voltage Divider 1K, *10%, 2 W 1 330C59TH25

19
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ELECTRICAL PARTS LIST

g;:fgléi Function Description (r:wcfcri.e Mgr;l;fizi?tri%rr;s
RESISTORS (Concluded)
R-16 Voltage Divider 750 Ohms, +5%, 1 W 1 330C666H46
R-17 Voltage Divider 4K, + 5%, 10W 1 187TA281H02
R-18 Voltage Divider 20K, +5%, 1 W 1 330C666H80
R-19 Voltage Divider Same as R-11
R-20 Q-3 Base Blocking 68K, +10%, 1/2 W 1 330C595H47
R-21 Q-2 Base 470 Ohms, *+10%, 1/2 W 1 330C595H21
R-22 Q-3 Base Blocking 56K, t 5%, 1/2 W 1 330C664H91
R-23 Voltage Divider Same as R-16
R-24 Q-3 Base Blocking 15K, +10%, 1/2 W 1 330C595H39
R-25 Q-3 Base Blocking 560 Ohms, * 10%, ®/2°W 1 330C595H22
TRANSFORMERS
T-1 RF' Coupling ImpedanceyRatio 25 K /300 Ohms 1 S#1962697
T-2 AF Output 26K /600,0hms 1 330C590H01
TEST POINTS
TP-1 B- Terminal Stud 1 330C592H01
TP-2 Transistor B+ Same as TP-1
TP-3 Test Point R-16 Same as TP-1
TP-4 Test Point B# Same as TP-1
TP-5 Test Peint“R;14 Same as TP-1
TP-6 TestyPoint R-18 Same as TP-1
TP-T7 Test Point R-19 Same as TP-1
TP-8 Test Point R-20 Same as TP-1
TP-9 Test Point R-20 Same as TP-1

WESTINGHOUSE ELECTRIC CORPORATION
RELAY-INSTRUMENT DIVISION

NEWARK, N. J.

Printed in U.S.A.




INSTALLATION

Westinghouse
OPERATION o

I.L. 41.942.1C
MAINTENANCE

INSTRUCTIONS

TYPE KR VOICE ADAPTER

WARNING: Do not plug a 48 volt adapter into a 125
volt KR set.

APPLICATION

These instructions apply to the voice adapter
used with the type KR carrier set to provide voice
communications. Two styles are available:

S#407C836G01
S#407C836G02

The S#330C191HO1 resistor unit used with the KR
set for 250 V.D.C. applications also provides 125
volts to the voice adapter. Accordingly use the 125
V.D.C. style voice adapter for 250 volt applications;

125 V.D.C.
48 V.D.C.

One portable voice adapter suffices for each
station; however, one adapter per KR carrierset/can
be permanently mounted. Table 1 summarizesgjthe
the various arrangements. An explanation of thiggtable
appears under ‘‘Construction — Mechanical.’?

When the KR set is used for reldayingthe relays
shut off the transmitter should?someone /be talking
when an internal fault occurs.

When the KR set is usedifor supervisory control
a break contact from thegSuperviSory equipment is
needed to remove supply vieltage from the voice adapt-
er when the supervisoryseoentrelfequipment is function-
ing. This arrangement gives) supervisory-control pref-
erence over voiceuse.

CHARACTERISTICS

Volume Control

Control is obtained through a potentiometer.
There is no AWC circuit in the Voice Adapter.

RFE¥€areier Output (for voice communication)

The KR transmitter RF output will vary between
125 volts minimum and 3.4 volts nominal when the

SUPERSEDES I.L. 41-942.1B

* Denotes change from superseded issue.

pushbutton on the test telephone is pressed. This
level is the unmodulated carrier signal developed
across d 60-ohm load.

Power Requirements

70 midliamperes at 125 VDC. 70 milliamperes at
48 VBC. (Supplied by the KR Relaying Transmitter-
RecelvernU nit?)

Insulatien) Level

All' electrical circuits, normally connected to
station batteries, are insulated for 2000 VDC to
ground.

Temperature Range

Operating Range (external ambient) -20°C to
+50°C. Non-Operating Range —40°C to +70°C.

Mechanical Specifications

Dimensions 5 7/8 (+ %'’ for knob). x 4 5/32 x
3 27/32 inches. Weight 2-1/2 lbs. Projection 3%’
in addition to projection of KR Transmitter-Receiver.

CONSTRUCTION

The unit is mounted in ablack lacquered steel
chassis which forms a box consisting of a cover and
frame. Buckle-type straps secure the adapter to the
socket assembly. See Fig. 1. The adapter plug may
be inserted into octal socket X3 on the top front of
the KR set (Group A of Table 1). Another portable
adapter setup (Group B of Table 1) avoids the need
to remove the cover of the KR set; here the voice
adapter plugs into the socket on the voice adapter
mounting assembly shown in Fig. 6. The S#757D650G03
assembly mounts on the switchboard panel; a six foot
cable is included to connect to socket X4 on the rear
of the KR set.

EFFECTIVE APRIL 1969
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The voice adapter may also be permanently
mounted and connected to a switchboard-mounted
telephone jack. Where the KR set is mounted on the
switchboard (Group C of Table 1), the adapter is per-
manently plugged into the rear socket x4 of the KR
set; the patch cord assembly then interconnects the
voice adapter and the S#1276346 telephone jack.

When the KR set mounts in a swing rack cabinet
(Group D of Table 1) the voice adapter plugs into
S#757D650G04 mounting assembly. The adapter and
assembly mount on the swing rack under the KR set.
The 15 inch cable interconnects the adapter and soc-
ket X4 of the KR set. The patch cord interconnects
the adapter and the cabinet assembly terminal blocks.

S#330C678H04 telephone with plug is inserted
into the jacks in the voice adapter with portable set-
ups (Group A and B of Table 1). Otherwise the plug
on the S#585CT00HO01 patch cord inserts in the voice
adapter jacks; the telephone jack on the other end of
this patch cord then accommodates the telephone
plug.

An RF input control is at the same end of the
chassis as the telephone jacks, permitting control of:
the received audio level. One reversible nameplateds
provided. It is secured to the chassis and identifies
the operating voltage; the reverse side identifies“the
alternate operating voltage. The word ‘“TOP’’ _sten-
cilled on the chassis cover refers to the positioning
of the telephone jacks (refer to Telephone Usage)and
does not designate the top of the Voice Adapter @nit.

The chassis may be serviced by’releasing the
shaft support plate and removingypthe“cever which is
secured to the frame by self-tapping screws.

Ventilating holes are provided in the cover to
permit operation where highWambient temperatures
exist.

The majority 40f components are located on the
printed wiring board./The telephone jacks, the 8-pin
octal plug and the printed’board connector are fasten-
ed to the bottom of the“frame assembly. Test points
are also provided on the printed board to facilitate
servicing the unit.

* OPERATION

The “eircuit consists of three grounded emitter
transistor stages which include an RF amplifier, a
power detector and an audio amplifier (see Figures 2

and 3). When receiving, the RF input signal passes
from the coaxial cable connection at ‘“D’’ on the KR
Transmitter-Receiver, through a portion of the“input
filter FL-1, into the receiver section of the Voice
Adapter. The signal is then fed through the level
control R-1 to the RF amplifier Q-1. This stage is
transformer coupled to the power detéctor circuit Q-2
whichin turndrives the base of4the audio output stage
Q-3. This base drive is applied through®apacitor C-6
and relay contacts K-1A. The#signal ‘s amplified by
transistor Q-3 and then transfofmer coupled through
T-2 to the telephone receivier lin€. This connection
is made through relay contacts'kK-1B and K-1C. There
is no AVC action in these“teceiver circuits, so it is
necessary to adjust the input control R-1 for the best
listening level.

The audio outputistage Q-3 serves two tfunctions.
It is the output” stage for the receiver section pre-
viously explained and it also serves as the modulator
when tf@nsmitting. This is accomplished by relay K-1.
Pressing“the pushbutton on the test telephone ener-
gizesdthis relay and also closes the circuit which
proyides microphone current. The microphone output
isgapplied to the base of amplifier Q-3 through capac-
itor '€-7 and relay contacts K-1A (see Figures 2 and
3). When relay K-1 is energized, contact K-1A is
switched to select the speech input signal at capac-
itor C-T7 and opens the receiver circuits from capacitor
C-6. Transistor Q-3 again serves as an amplifier and
its output eventuallyreaches resistor R-50 and capac-
itor C-14 in the transmitter-receiver through relay
contacts K-1B and K-1C. These same contacts dis-
connect the telephone receiver. Signal applied to the
R-50 and C-14 combination will modulate the trans-
mitter.

The carrier transmitter must be unblocked before
it is possible to transmit the modulated carrier signal.
This is accomplished by applying carrier start voltage
to the transmitter through contacts K-1D in the Voice
Adapter. Energizing relay K-1 in the adapter closes
contacts K-1D which supply carrier start voltage to
the transmitter-receiver bleeder circuit made up of
resistors R-41, R-47 and R-48. This unblocks the
emitter circuit of Q-10 in the transmitter which then
permits transmission of carrier. The D-C voltage ap-
plied to this bleeder circuit by the adapter is less
than 1/2 the voltage supplied when a relaying function
occurs. Therefore, the unmodulated transmitter output
when unblocked by the Voice Adapter is from 7.5 db
to 14.5 db less than the output when unblocked for a
relaying operation. This differential is necessary to
provide proper blocking of speech when a relaying
function occurs.

e,
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LL. 41-

Voice Circuit Arrangements

TABLE |

OO

PORTABLE ADAPTER

FIXED DAPTEg
GROUP GROUP D
KR on Swhbd.
Adapter KR & Adapter

GROUP A GROUP B
KR on Swhbd. KR on Swhbd.
Using Front Using Separate Rear In Swing-Rack

Material KR Socket Socket % Cabinet
KR Set 1/Term. 1/Term. ¢ p 1/Term.
Voice Adapter 1/Sta. 1/Sta. erm. 1/Term.
S#330C678H04

1/Sta. 1/Sta. 1/Sta. 1/Sta.

Telephone
S#585CT00HO1 \
Patch-Cord Assy. - —\ 1/Term. 1/Term.
(10 Ft. Cable) (b
S#1276346
Swbd. Telephone — — 1/Term. 1/Term.
Jack
S#T5T7D650G03
Voice Adapter 1/Term. _ _
Mounting Assy. ¢ (M
(6 F't. Cable) K\
S#T57D650G04 \
Voice Adapter O _ _ _ 1/Term.
Mounting Assy.
(15 In. Cable) \
S#T757TDG54G01
19 In. Rac - — — 1/Two Term.
Panel

t e lead%etween the adapter and KR Set should not exceed six feet.
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As previously mentioned, voice communication
is a secondary function and does not interfere with
the primary function of relaying. To accomplish this,
it is necessary to block the audio output stage Q-3
on the adapter whenever a relaying function occurs.
The D-C voltage which unblocks the carrier trans-
mitter at terminal 15 is also applied to pin 6 on plug
P-1 in the adapter. The return of this circuit to B- in
the adapter is through bleeder resistors R-20, R-24
and R-22. The junction of resistors R-24 and R-22 is
connected through diode CR-1 to the base of transistor
Q-3. When a relaying function occurs, the voltage
developed across resistor R-22 is sufficiently high
to make diode CR-1 conduct. This drives the base of
stage Q-3 positive with respect to the emitter and
therefore, blocks the circuit. This action greatly re-
duces the speech modulation of the carrier signal.
Effectively, a voice conversation carried on over a
relaying channel will be interrupted instantly when a
relaying operation occurs.

On the other hand, as previously explained, the
start voltage supplied by the adapter at pin 6, plug
P-1, is less than half the start voltage supplied by
the transmitter-receiver when a relaying operation
occurs. Because of this difference in carrier start
voltages, the Voice Adapter, when modulating, dogs
not block stage Q-3. The voltage developed across
resistor R-22 is not great enough to make diode CR&l
conduct.

When used with supervisory equipmeaty audio
block is performed through supervisory [preferénce
contacts. The jumper normally connecting terminals
13 and 19 on the transmitter-receiver is remeved and
in its place is connected these cantacts, These con-
tacts open, removing the B+ suppliedyto the adapter
unit when a supervisory functiofi is initiated. Voice
communication is interrupted when this occurs.

INSTALLATION

Voltage Rating

The adapter, as received, is wired for either 48
VDC or 125 VDC operation, as ordered. The supply
voltage is clearly indicated on a rating nameplate.
As indicatedjin the WARNING note, severe damage
will result, togthe Voice Adapter if a 48 VDC unit is
pluggéd®into, 125 VDC relaying equipment. The volt-
age _rating of the adapter must correspond with the
rating of the Transmitter-Receiver.

Telephone Usage

Telephone jacks are provided as an integral part
of the adapter to accommodate a Westinghouse
S#330C678H04 noise cancelling handset. This tele-
phone is an auxiliary and is not an integral part of
the unit. It employs a push-to-talk bufton which must
be pushed when transmitting and released when re-
ceiving. The side of the telephone,plug marked
‘““TOP’’ must be inserted into the,corresponding soc-
ket marked ‘‘“TOP’’ on the c¢hassisyof the adapter.
Since this telephone has amoise, cancelling handset,
it is necessary to speak directly into the microphone.
Talking over, or under thejmouthpiece will result in
severe attenuation offthefspeech signal. Optimum re-
sults can be achievedyonly by speaking directly into
the telephone. See Figure 5.

Connections)for Reldying Channels

Thewmadapter will perform satisfactorily with any
of the relaying“systems used to key the KR Trans-
mitter-Receiver Unit. No internal wiring modifications
aregnecessary in the adapter. However, the external
wdiringGto the relaying transmitter-receiver for any
parficular system must be exactly as shown in the
KR /Transmitter-Receiver Unit Instruction Leaflet
I.L. 41-941.

Signaling over a relaying channel is readily ac-
complished. Plugging in the test telephone short cir-
cuits the local alarm coil provided a connection has
been made between terminal 16, on the KR carrier
unit and the junction point of the RRH and alarm
coils. The B+ return for the RRH coil is then returned
through the Voice Adapter Unit directly to B+. This
short circuits the alarm coil. Make certain the RRH
and alarm coils are arranged as shown on the Sche-
matic Diagrams or the connection will short the RRH
coil instead of the alarm coil. Pushing the button on
the telephone unblocks the local transmitter which
will result in an alarm signal at the remote terminal.
This alarm will continue to ring until the operator at
the receiving terminal inserts his telephone or the
transmitting telephone pushbutton is released. The
twostations are thenready to carry on aconversation.
Because of the reduced RF output of the transmitter
whenunblocked by the adapter, it may, in some cases
of extreme channel attenuations, be necessary to use
the carrier test button for ringing.

With the Voice Adapter plugged into the relaying
equipment on a permanent basis, the external relay-
ing scheme will not be altered. However, eliminate
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the connection to terminal 16 of the carrier set. In-
stead the alarm should be disabled by connecting the
cut-off contact of the telephone jack in series with
the alarm contact.

Preference for Supervisory Channels

Supervisory preference may be obtained by re-
moving the jumper which connects terminals 13 and
19 on the transmitter-receiver unit, and connecting in
its place the supervisory preference contacts.

* ADJUSTMENTS

There are no adjustments to make on this unit
other than the adjustment of the input control, R-1, to
a comfortable listening level. No control is provided
for modulation. Adjustment of the relayingtransmitter-
receiver is not required.

MAINTENANCE O

Voltage and resistance values sho erecorded
in order to establish reference values which will be
useful when checking the apparatus.dn cases where a
single adapter unit is use ith more than one set of
relaying equipment, e readings will vary
depending upon the c c tics of the relaying

unit.
Typical resist asurements are recorded in
Table 2. Th% ments are referenced to the
D

General

pins of plug ot plug the unit into the trans-
making these measurements.

mitter-recei
Typi voltage measurements are recorded in
Table . The Adapter Unit is plugged into a

S test telephone into the adapter. The
c f adapter must be removed in order to make
the surements.

N

RESIST

EASUREMENTS IN OHMS

Measurement 1

Reading in Ohms

on Plug P-1

Limits
48 VDC Unit

Conditions — Adapter Unit notplugged into Relaying Unit. Test telephone plugged into adapter.

Push-to-star

essed. Potentiometer R-1 in maximum CCW position.

1to 2 2500
3to2 2000
4 to Open

Open

% 500 K
06 130 K

t 2000

2 Open

8 to 2 Open

- J

2500 +30%
800 +20%
Open
Open
500 K + 20%
60 K +20% (1)
800 +20%
Open Phone Removed
Open

t — Minimum
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Fig. 1. Outline Drawing.
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LL. 41.942.1C

vz J3
MOoD ‘ REC.
{ U U 0 i
\_/ NORMALLY OPEN
i WSZEWE CONTACTS WITH
vz < 7 \‘ FHONE PLUG REMOVED
END VIEW OF JAck [ =

T Uuvu

BRACK ET

’-—HB-— |
I s
[ 0s B bo om0 b b 0 0 Do e o Y
L .

45

CONNECT W/IRES THROUVGH
S¢oT PROVIDED /N MOUNTING

WIRE LEGEND

A= TINNED CU WIRE 032 D/A.
AB | B: WHITE TUBING

053 1D

- P 330CT709
Fig. 4.“Wiring Diagram of Major Components.
'
LET'S TALK.PROPERLY OVER THE TELEPHONE
THE EFFRECT OF SWINCING HAND
SET JRANSMITTER AWAY FROM LIPS
Relative
level
N . A Correct Position 0 db
- _ B Fair, 1/4 as good as A, -12 db
“ "“C Poor, 1/20 as good as A. -26 db
“D Very bad, 1/80 as good as A, -38 db
The diagram shows the greatly reduced efficiency of
the telephone when the lips are not in the correct posi-
tion for talking.
It not only is very annoying to repeat what you are
saying, but also serious trouble may result from mis- 345989

understandings.

Fig. 5. Proper Usage of Noise-Cancelling Telephone Handset.
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* Fig. 6 Voice Adapter Mounting Assembly with 6 ft. Cable, S#757D650G03. See Table 5
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TABLE 3 O

D-C MEASUREMENTS 0
Adapter Plugged Into KR Set
Typical Readings
Measurement Lifnits
125 VDC Unit 48 VDC Uni

Condition #1 — No received signals — Test telephone not plugged in.

Supply Current 20 ma +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 VvDC DC
—20%
Ter. J to B- 0.0 VDC ¢ .0 vDC -
Ter. 16 on relaying unit to B- 0.0 VvDC 0.0 VvDC —
TP-2 to B- 17 17 VvDC +20%

Condition #2 — Test telephone plugged in with test batton p ed.

Supply Current a 69 ma +20%

+10%
TP-4 (B4) to TP-1 (B-) 129 VDC 51 VDC —20%
Ter. J to B- 50 VDC 21 VDC +10%
Ter. 16 on relaying unit to B- 129 VDC 51 VvDC +10%

Relaying transmitter RF outp’t@l 3.5 VAC 2.0 VAC 1.5 VAC t

cable
é F + — Minimum ¢ May show 0.1 - 0.2 volt.
O *  TABLE 5 (See Figure 6)

Voice Adapter Mounting Assemblies

CABLE ENTRANCE INTO
STYLE CABLE LENGTH MOUNTING BOX
650G02 4 ft. Back
6 ft. Back

15
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TABLE 4

TRANSISTOR D-C MEASUREMENTS

L 4
Adapter Plugged Into KR Set
Typical Readings : b
, 'ivllleasuremteéltsB ) \ Limit
with respect to 125 VDC Unit 48 viHC Ui
Condition #1 — Test telephone not plugged in.
Transistor Q-1
Emitter 15.1 VDC 15.5 VDC +20%
Base 15.1 VD 15.3 VDC +20%
Collector 0.0 VvDC 0.0 VvDC -
Transistor Q-2
Emitter 16. 17.1 VDC +20%
Base 160V 17.1 VDC +20%
Collector . DC 0.25 VDC +20%
Transistor Q-3 @
Emitter vDC 17.1 VvDC +20%
Base 16.9 VDC 17.1 VvDC +20%
Collector 3.6 VvDC 3.5 VDC +20%
Condition #2 — Test telephone inserted a ush-to-start button pressed.
Transistor Q-3
Emitter 16.2 VDC 17.0 VDC + 20%
Base 16.1 VDC 16.9 VDC +20%
Collector 3.2 VDC 3.5 VDC +20%
N HZM carrier start volts applied to Ter. 15 on relaying unit.
Ter. Jto B - 100 VDC 51 VDC +10%
Transisfor Q-3
(Audio B16€k)
itter 19 VDC 19.3 VDC +20%
e 19 VDC 19.3 VDC +20%
ollector 0.7 VDC 0.0 VDC +20%
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kL. 41-9

Removal of Printed Wiring Board

1. Loosen the screw securing the shaft support
plate and allow the plate to swing clear.

2. Remove the 6 self-tapping screws holding the
cover.

3. Lift cover off.

4. Remove the 2 screws securing the printed
board to the jack block — do not misplace the
insulating washers under the screw heads.

NOTE: DO NOT EXERT ANY PRESSURE ON PO-
TENTIOMETER ASSEMBLY OR OTHER COMPON-
ENTS MOUNTED ON THE BOARD.

5. Using a wide blade screwdriver as a wedge,
insert between board and one side of plug
mounting and gently twist screwdriver in a
clockwise direction until board is clear of
plug.

6. Lift board out of chassis.

Assembly of Printed Wiring Board

1. Position board so that it aligns with the s
in the plug.

2. Grip both sides of board with thum e

tly, but firmly, exert pressure so‘boar en-
gaged by the springloads in the plu ecure
the board with the two screws pro ed, "mak-

ing sure the insulating washer é n place
under the screw heads.

3. Completely re-assembly ting in re-
verse steps 1, 2 and f oval procedure.

telephones, two adapter units and a w 'QRe—

laying Channel. Control R-1 on the adapter ishadjusted
to a comfortable listening level.

Test Equipment Required for Rounfine&ieusuremenis

X\

The data outlined in les 3 and 4 are con-

sidered routine measureme
1. Test telephone.\
2. D-C voltmeter((2 ms/volt)
Voltage Oto 3V

Oto 15V

Oto 50V
Q 0to 150 V
quipment for Troubleshooting

isted previously.

It
Ohmmeter

udio Signal Generator
Frequency Range: 0.3 KC to 5 KC
Output voltage into 600 ohms: 1.0 volt

4, A-CVTVM
Ranges: 0to 0.01V
Oto 0.1 V
Oto 1.0 V
0to 10.0 V

Frequency Range: 60 cycles/sec. to 230 KC
Input Impedance: 7.5 megohms

5. Oscilloscope

6. Adapter Cable — Approximately 4 feet long
equipped with an octal socket and octal plug.

7. Milliammeters — 0-100 ma
0-5 ma

17
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ELECTRICAL PARTS LIST

gO

Circuit . . Mfr. Manufacturer’s
Symbol Function Description Code Designation
&
CAPACITORS
C-1 Coupling 0.25uf, +20%, 200VDC, Paper
1 6THO5
C-2 Bypass 0.1puf, +20%, 200VDC
1 30C56TH02
C-3 Bypass Same as C-1
C-4 Bypass 10 uf, —10%, t+100%, 50VDC
330C556H42
C-5 Bypass Same as C-2
C-6 Coupling Same as C-4
C-7 Coupling .01puf, +10%, 300V
1 330C661H36
C-8 Bypass Same as C-4
C-9 Bypass Same as C-T \
C-10 Blocking Same asg,C-
C-11 Bypass 100 b, +100%, 25VDC 1 330C556H32
C-12 Bypass 5()“\ +100%, 50VDC 1 330C556H34
C-13 Bypass @Cdl
P ‘ ) DIODES
CR-1 Crystal IN63 1 584C433H02
CR-2 Crystal Same as CR-1
O JACKS
J-1 Print@ Printed Board Recp. 1 187A251H01
J-2 ep e Jack Block Assembly 1 187TA256G01
J-3 Tel Part of J-2 Assembly
RELAY
L 4 -
K-1 Relay 48V, 1000-Ohm Coil, 4 1 330C588H01
Transfer Contacts
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L. 4]

ELECTRICAL PARTS LIST

O

Circuit . o Mfr. Manufacturer’s
Symbol Function Description Code Designation
. 2
PLUG %
P-1 Plug Octal Plug 330C580H02
TRANSISTORS
Q-1 RF Amplifier 2N274 1 187A270HO1
Q-2 Detector Same as Q-1
Q-3 AF Amplifier 2N525 1 330C587THO7
R-1 Input 1 330C598H01
R-2 Q-1 Base 1 330C595H25
R-3 Q-1 Base +5%, 1/2 W 1 330C664H63
R-4 Q-1 Base 560 Ohms, # 10%, 1/2 W 1 330C595H22
R-5 Q-1 Emitter 2.2K, +10%, 1/2 W 1 330C595H29
R-6 Q-2 Base 39K, +5%, 1/2 W 1 330C664H8T
R-7 Q-2 Base .\O Same as R-2
R-8 Q-2 Emitter\& Same as R-5
R-9 Q-2 Colle@ 270 ohms, +5%, 1/2 W 1 330C664H35
R-10 Q-2 c@ Same as R-2
R-11 N 22K, £10%, 1/2 W 1 330C595H41
R-12 -3 Base 820 Ohms, *5%, 1/2 W 1 330C664H47
R-13 Q-3 Emitter 150 Ohms, *10%, 1/2 W 1 330C595H15
-14  § Microphone Current Bleeder 1.5K, +5%, 10 W 1 187A281H01
Voltage Divider 1K, +10%, 2 W 1 330C597TH25

19
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ELECTRICAL PARTS LIST

g;,:ncgéi Function Description é/l(t)‘crj.e M]a;r;usfiz(r:]t:{i%rr;s
RESISTORS (Concluded)
R-16 Voltage Divider 750 Ohms, +5%, 1 W 1 330C666H46
R-17 Voltage Divider 4K, +5%, 10W 1 187TA281H02
R-18 Voltage Divider 20K, +5%, 1 W 1 330C666H80
R-19 Voltage Divider Same as R-11
R-20 Q-3 Base Blocking 68K, +10%, 1/2 W 1 330C595H47
R-21 Q-2 Base 470 Ohms, +10%, 1/2 W 1 330C595H21
R-22 Q-3 Base Blocking 56K, +5%, 1/2 W 1 330C664H91
R-23 Voltage Divider Same as R-16
R-24 Q-3 Base Blocking 15K, +10%, 1/2 W 1 330C595H39
R-25 Q-3 Base Blocking 560 Ohms, + 10%), W2 W 1 330C595H22
TRANSFORMERS
T-1 RF Coupling Impedance‘Ratio 25 K /300 Ohms 1 S#1962697
T-2 AF Output 25K /600,Ohms 1 330C590H01
TEST POINTS
TP-1 B- Terminal Stud 1 330C592H01
TP-2 Transistor B + Same as TP-1
TP-3 Test Point R-16 Same as TP-1
TP-4 Test Roint B Same as TP-1
TP-5 Teést Point R»14 Same as TP-1
TP-6 Test“Roint R-18 Same as TP-1
TP-T7 Test Point R-19 Same as TP-1
TP-8 Test Point R-20 Same as TP-1
TP-9 Test Point R-20 Same as TP-1

WESTINGHOUSE ELECTRIC CORPORATION
RELAY-INSTRUMENT DIVISION

NEWARK, N. J.

Printed in U.S.A.




INSTALLATION

Westinghouse 1.L. 41-942.18
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE KR VOICE ADAPTER

WARNING: Do not plug a 48 volt adapter into a 125
volt KR set.

APPLICATION

These instructions apply to the voice adapter
used with the type KR carrier set to provide voice
communications. Two styles are available:

S#407C836G01
S#407C836G02

125 V.D.C.
48 V.D.C.

The S#330C191HO1 resistor unit used with the KR
set for 250 V.D.C. applications also provides 125
volts to the voice adapter. Accordingly use the 125
V.D.C. style voice adapter for 250 volt applications;

One portable voice adapter suffices for each
station; however, one adapter per KR carrierdsetdean
be permanently mounted. Table 1 summatizesQthe
the various arrangements. An explanation of.thisitable
appears under ‘‘Construction — Mechanical.’’

When the KR set is used for reldying,qthe relays
shut off the transmitter should¥someene /be talking
when an internal fault occurs.

When the KR set is usedfer supervisory control
a break contact from theg8uUperviSory equipment is
needed to remove supply voltage) from the voice adapt-
er when the supervisoryseentrelequipment is function-
ing. This arrangement give$§\supervisory-control pref-
erence over voice use.

CHARACTERISTICS

Volume Control

Control is obtained through a potentiometer.
There is no AWC circuit in the Voice Adapter.

R F Carrier Output (for voice communication)

The KR transmitter RF output will vary between
105 volts minimum and 3.4 volts nominal when the

SUPERSEDES I.L. 41-942.1A

*Denotes change from superseded issue.

pushbutton on the test telephone is pressed. This
level is the unmodulated carrier signal developed
across d 60-ohm load.

Power Requirements

70 midliamperes at 125 VDC. 70 milliamperes at
48 VDC. (Supplied by the KR Relaying Transmitter-
Receiverunit.)

Insulation’Level

All' electrical circuits, normally connected to
station batteries, are insulated for 2000 VDC to
ground.

Temperature Range

Operating Range (external ambient) -20°C to
+50°C. Non-Operating Range —40°C to +70°C.

Mechanical Specifications

Dimensions 5 7/8 (+ %'’ for knob). x 4 5/32 x
3 27/32 inches. Weight 2-1/2 lbs. Projection 3%4*’
in addition to projection of KR Transmitter-Receiver.

CONSTRUCTION

Mechanical

The unit is mounted in ablack lacquered steel
chassis which forms a box consisting of a cover and
frame. Buckle-type straps secure the adapter to the
socket assembly. See Fig. 1. The adapter plug may
be inserted into octal socket X3 on the top front of
the KR set (Group A of Table 1). Another portable
adapter setup (Group B of Table 1) avoids the need
to remove the cover of the KR set; here the voice
adapter plugs into the socket c¢n the voice adapter
mounting assembly shownin Fig. 6. The S#757D650G03
assembly mounts on the switchboard panel; a six foot
cable is included to connect to socket X4 on the rear
of the KR set.

EFFECTIVE JUNE 1966
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The voice adapter may also be permanently
mounted and connected to a switchboard-mounted
telephone jack. Where the KR set is mounted on the
switchboard (Group C of Table 1), the adapter is per-
manently plugged into the rear socket x4 of the KR
set; the patch cord assembly then interconnects the
voice adapter and the S#1276346 telephone jack.

When the KR set mounts in a swing rack cabinet
(Group D of Table 1) the voice adapter plugs into
S#757D650G04 mounting assembly. The adapter and
assembly mount on the swing rack under the KR set.
The 15 inch cable interconnects the adapter and soc-
ket X4 of the KR set. The patch cord interconnects
the adapter and the cabinet assembly terminal blocks.

S#330C678H04 telephone with plug is inserted
into the jacks in the voice adapter with portable set-
ups (Group A and B of Table 1). Otherwise the plug
on the S#585CT700HO01 patch cord inserts in the voice
adapter jacks; the telephone jack on the other end of
this patch cord then accommodates the telephone
plug.

An RF input control is at the same end of the
chassis as the telephone jacks, permitting control of
the received audio level. One reversible nameplate ifs
provided. It is secured to the chassis and identifies
the operating voltage; the reverse side identifiesithe
palternate operating voltage. The word ‘“TOP’’ sten=s
cilled on the chassis cover refers to the positioning
of the telephone jacks (refer to Telephone Usage) and
does not designate the top of the Voice Adapter Unit.

The chassis may be serviced bypreleasing the
shaft support plate and removing, thefeover ‘Which is
secured to the frame by self-tapping)screws.

Ventilating holes are provided ‘in the cover to
permit operation where highg ambiént temperatures
exist.

The majority of compenents are located on the
printed wiring boéard. The telephone jacks, the 8-pin
octal plug and the printedéboard connector are fasten-
ed to the bottom of theiframe assembly. Test points
are also provided on the printed board to facilitate
servicing the unit.

Electrical

Theéweircuit consists of three grounded emitter
transistor stages which include an RF amplifier, a
power ‘detector and an audio amplifier (see Figures 2

and 3). When receiving, the RF input signal passes
from the coaxial cable connection at ‘“D’’ on the KR
Transmitter-Receiver, through a portion of thejinput
filter FL-1, into the receiver section of the Voice
Adapter. The signal is then fed through the level
control R-1 to the RF amplifier Q-1. This stage is
transformer coupled to the power deteetor circuit Q-2
whichin turndrives the base of the audio output stage
Q-3. This base drive is applied throughyeapacitor C-6
and relay contacts K-1A. The ssignalhis amplified by
transistor Q-3 and then transformemwycoupled through
T-2 to the telephone receiwer ling. This connection
is made through relay contactsjK-1B and K-1C. There
is no AVC action in thesefreceiver circuits, so it is
necessary to adjust the Tnput control R-1 for the best
listening level.

The audio ofitputystage Q-3 serves two functions.
It is the ofitput®stage for the receiver section pre-
viously explained and it also serves as the modulator
when tpansmitting."This is accomplished by relay K-1.
Pressingithe™pushbutton on the test telephone ener-
gizes this Telay and also closes the circuit which
provides “mierophone current. The microphone output
is applied to the base of amplifier Q-3 through capac-
itor \€-7"and relay contacts K-1A (see Figures 2 and
3) When relay K-1 is energized, contact K-1A is
switched to select the speech input signal at capac-
itor C-7 and opens the receiver circuits from capacitor
C-6. Transistor Q-3 again serves as an amplifier and
its output eventuallyreaches resistor R-50 and capac-
itor C-14 in the transmitter-receiver through relay
contacts K-1B and K-1C. These same contacts dis-
connect the telephone receiver. Signal applied to the
R-50 and C-14 combination will modulate the trans-
mitter.

The carrier transmitter must be unblocked before
it is possible to transmit the modulated carrier signal.
This is accomplished by applying carrier start voltage
to the transmitter through contacts K-1D in the Voice
Adapter. Energizing relay K-1 in the adapter closes
contacts K-1D which supply carrier start voltage to
the transmitter-receiver bleeder circuit made up of
resistors R-41, R-47 and R-48. This unblocks the
emitter circuit of Q-10 in the transmitter which then
permits transmission of carrier. The D-C voltage ap-
plied to this bleeder circuit by the adapter is less
than 1/2 the voltage supplied when a relaying function
occurs. Therefore, the unmodulated transmitter output
when unblocked by the Voice Adapter is from 7.5 db
to 14.5 db less than the output when unblocked for a
relaying operation. This differential is necessary to
provide proper blocking of speech when a relaying
function occurs.

Ry
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VOICE ADAPTER I.L. 41-942.1B

TABLE | O:
Voice Circuit Arrangements

PORTABLE ADAPTER FIXED ADAPTER
GROUP A GROUP B GROUP C GROUP D
KR on Swbd. KR on Swhd. K[l:”dontirp : KR & Adapter
Using Front Using Separate R:Zr In Swing-Rack
Material KR Socket Socket So Cabinet
KR Set 1/Term. 1/Term. 1/Term,
Voice Adapter 1/Sta. 1/Sta. Term. 1/Term.
S#330C678H04
1/Sta. 1/Sta. 1/Sta. 1/Sta.
Telephone
S$#585CTO0HO1 \
Patch-Cord Assy. - 1/Term. 1/Term.
(10 F't. Cable)
S#1276346 @
Swbd. Telephone - — 1/Term. 1/Term.
Jack
S#757D650G03
Voice Adapter 1/Term.
Mounting Assy. 2 2 ()
(6 Ft. Cable) K\
S#757D650G04 \
Voice Adapter
) b - - - 1/Term.
Mounting Assy.
(15 In. Cable) %
S#757D654 1\
19 In. Ra - — — 1/Two Term.
Panel

t The lead4between the adapter and KR Set should not exceed six feet.



VOICE ADAPTER

As previously mentioned, voice communication
is a secondary function and does not interfere with
the primary function of relaying. To accomplish this,
it is necessary to block the audio output stage Q-3
on the adapter whenever a relaying function occurs.
The D-C voltage which unblocks the carrier trans-
mitter at terminal 15 is also applied to pin 6 on plug
P-1 in the adapter. The return of this circuit to B- in
the adapter is through bleeder resistors R-20, R-24
and R-22. The junction of resistors R-24 and R-22 is
connected through diode CR-1 to the base of transistor
Q-3. When a relaying function occurs, the voltage
developed across resistor R-22 is sufficiently high
to make diode CR-1 conduct. This drives the base of
stage Q-3 positive with respect to the emitter and
therefore, blocks the circuit. This action greatly re-
duces the speech modulation of the carrier signal.
Effectively, a voice conversation carried on over a
relaying channel will be interrupted instantly when a
relaying operation occurs.

On the other hand, as previously explained, the
start voltage supplied by the adapter at pin 6, plug
P-1, is less than half the start voltage supplied by
the transmitter-receiver when a relaying operation
occurs. Because of this difference in carrier start
voltages, the Voice Adapter, when modulating, does
not block stage Q-3. The voltage developed acroSs
resistor R-22 is not great enough to make diode €R-1
conduct.

When used with supervisory equipment, addio
block is performed through supervisory préference
contacts. The jumper normally connegting.terminals
13 and 19 on the transmitter-receiver is“remowved and
in its place is connected these contacts. These con-
tacts open, removing the B+ suppli€d topthe adapter
unit when a supervisory function_ls initiated. Voice
communication is interrupted when this occurs.

INSTABLATION

Voltage Rating

The adapter, as reeéived, is wired for either 48
VDC or 125 VDC operation, as ordered. The supply
voltage is clearly indicated on a rating nameplate.
As indicated in the WARNING note, severe damage
will result topthe Voice Adapter if a 48 VDC unit is
plugged into125 VDC relaying equipment. The volt-
age ratingwmof the adapter must correspond with the
rating of the Transmitter-Receiver.

Telephone Usage

Telephone jacks are provided as an integral part
of the adapter to accommodate a Westinghouse
S#330C678H04 noise cancelling handset. This tele-
phone is an auxiliary and is not an integral part of
the unit. It employs a push-to-talk button which must
be pushed when transmitting and released when re-
ceiving. The side of the telephone’ plug marked
““TOP’’ must be inserted into thedeorresponding soc-
ket marked ‘‘TOP’’ on the ch@ssis“of the adapter.
Since this telephone has a nadise’ cancelling handset,

it is necessary to speak directly into the microphone. '

Talking over, or under the mouthpiece will result in
severe attenuation of the speech signal. Optimum re-
sults can be achieved only by speaking directly into
the telephone. See Figure 5.

Connections, for'Relaying Channels

The adapterywill perform satisfactorily with any
of therelaying) systems used to key the KR Trans-
mitter-Receiver Unit. No internal wiring modifications
are necessary in the adapter. However, the external
wirding to the relaying transmitter-receiver for any
panticular system must be exactly as shown in the
KR “Transmitter-Receiver Unit Instruction Leaflet
I.L.41-941.

Signaling over a relaying channel is readily ac-
complished. Plugging in the test telephone short cir-
cuits the local alarm coil provided a connection has
been made between terminal 16, on the KR carrier
unit and the junction point of the RRH and alarm
coils. The B+ return for the RRH coil is then returned
through the Voice Adapter Unit directly to B+. This
short circuits the alarm coil. Make certain the RRH
and alarm coils are arranged as shown on the Sche-
matic Diagrams or the connection will short the RRH
coil instead of the alarm coil. Pushing the button on
the telephone unblocks the local transmitter which
will result in an alarm signal at the remote terminal.
This alarm will continue to ring until the operator at
the receiving terminal inserts his telephone or the
transmitting telephone pushbutton is released. The
twostations are then ready to carry on a conversation.
Because of the reduced RF output of the transmitter
when unblocked by the adapter, it may, in some cases
of extreme channel attenuations, be necessary to use
the carrier test button for ringing.

With the Voice Adapter plugged into the relaying
equipment on a permanent basis, the external relay-
ing scheme will not be altered. However, eliminate

'“"S"”“%;



VOICE ADAPTER

the connection to terminal 16 of the carrier set. In-
stead the alarm should be disabled by connecting the
cut-off contact of the telephone jack in series with
the alarm contact.

Preference for Supervisory Channels

Supervisory preference may be obtained by re-
moving the jumper which connects terminals 13 and
19 on the transmitter-receiver unit, and connecting in
its place the supervisory preference contacts.

Adjustments

There are no adjustments to make on this unit
other than the adjustment of the input control, R-1, to
a comfortable listening level. No control is provided
for modulation. Adjustment of the relayingtransmitter-

MAINTENANCE O
General
Voltage and resistance values s erecorded

in order to establish reference values which will be
useful when checking the apparatus. In cases where a
single adapter unit is used with morg than one set of
relaying equipment, readings will vary

the
depending upon the@tics of the relaying

unit.

Typical resist surements are recorded in
Table 2. These dmea ents are referenced to the
pins of plug P-1. ot plug the unit into the trans-
mitter-receiver making these measurements.

Typi v ge measurements are recorded in
Tables_3 and, 4. The Adapter Unit is plugged into a
KR test telephone into the adapter. The

ro adapter must be removed in order to make
th easurements.

receiver is not required.
&2
REMENTS IN OHMS

48 VDC Unit

Measurement
on Plug P-1

Limits

T
Conditions — Adapter Unit nc@e into Relaying Unit. Test telephone plugged into adapter.

Push-to-steﬁt& essed. Potentiometer R-1 in maximum CCW position.

1to 2 2500 2500 +30%
3to2 2000 800 +20%
4 to Open Open
to @ Open Open
6 500 K 500 K + 20%
) 130 K 60 K +20% (1)
to 2000 800 +20%
2 Open Open Phone Removed
02 Open Open

t — Minimum
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LL. 41-942.18

J2
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/3
REC
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h74 ééV[—

NORMALLY OPEN
CONTACTS WITH

46

-z 7<W 3 PHONE PLUG RENIOVED
END VIEW 0F UACK - !
/ [ iy BoARD
p———1
QEHE/ N ,/ ]
N 7/: ./i ]
)& P
RB AB  AB /
| CONNECT WIRES THEOVGH
£/ X SCOT  PROVIDED IN MOUNTING
/ b ¢ BRACKET
.
2 5
O 5 4 Q
48 WIRE (EGEND
A8 A= TINNED CU WIRE 032 D/A.
[ AB — “s B: wHITE TLE/ING 053 1D
—A8 —

330C709

Fig. 4. Wiring Diagram of Major Components.

LET'S TALKCPROPERLY OVER THE TELEPHONE

THE EFFECT OF SWINCING HAND
SETOTRANSMITTER AWAY FROM LIPS

Relative
level

A Correct Position
**B Fair, 1/4 as goodas A, -12db

K% ~C Poor, 1/20 as good as A. -26 db
“D Very bad, 1/80 as good as A, -38 db

The diagram shows the greatly reduced efficiency of
the telephone when the lips are not in the correct posi-
tion for talking.

It not only is very annoying to repeat what you are

saying, but also serious trouble may result from mis-
understandings.

Fig. 5. Proper Usage of Noise-Cancelling Telephone Handset.

3454989
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Fig. 6. Voice Adapter Mounting Assembly with 6 ft. Cable, S#757D650G03.
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S

D-C MEASUREMENTS

Adapter Plugged Into KR Set @
Typical Readings
Measurement Limits
125 VDC Unit 48 VD!

Condition #1 — No received signals — Test telephone not plugged in.

Supply Current 20 ma 24 ma +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 VD 51 VDC
—20%
Ter. J to B- 0.0 0.0 vDC -
Ter. 16 on relaying unit to B- 0.& 0.0 VDC —
TP-2 to B- C 17 vDC +20%

Condition #2 — Test telephone plugge W test button pushed.

Supply Current 70 ma 69 ma +20%
& +10%
TP-4 (B¥) to TP-1 (B-) \ 129 VDC 51 VDC —20%
Ter. J to B- \ 50 VDC 21 VDC +10%
Ter. 16 on relaying urit to B- 129 vDC 51 VvDC +10%
Relaying trammi@ output on coaxial 3.5 VAC 2.0 VAC 1.5 VAC t

cable \
'z / 1T — Minimum ¢ May show 0.1 - 0.2 volt.
& .

15
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C)O

TABLE 4

TRANSISTOR D-C MEASUREMENTS

Adapter Plugged Into KR Set .
Typical Readings
.Measurements @ Limit
(with respect to B-) 125 VDC Unit 48 V U
Condition #1 — Test telephone not plugged in. ;
Transistor Q-1
Emitter 15.1 VDC 15.5 VDC +20%
Base 15.1 VDC 15.3 VDC +20%
Collector 0.0 VD 0.0 VvVDC —
Transistor Q-2
Emitter 16.9 17.1 VDC +20%
Base 16 17.1 VDC +20%
Collector Q 0.25 VDC +20%
Transistor Q-3
Emitter vDC 17.1 VvDC +20%
Base 9 VDC 17.1 VDC +20%
Collector 3.6 VDC 3.5 VDC +20%
Condition #2 — Test telephone inse ush-to-start button pressed.
Transistor Q-3 E
Emitter 16.2 VDC 17.0 VDC +20%
Base 16.1 VDC 16.9 VDC +20%
Collector 3.2 VvDC 3.5 VDC +20%
\ HZM carrier start volts applied to Ter. 15 on relaying unit.
Ter. Jto B 100 VDC 51 VDC +10%
Transistor Q-3
(Audio B‘ock)
Emitter 19 VDC 19.3 VDC +20%
ase 19 VDC 19.3 VDC +20%
llector 0.7 VDC 0.0 VvDC +20%

16
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VOICE ADAPTER

Removal of Printed Wiring Board

1. Loosen the screw securing the shaft support
plate and allow the plate to swing clear.

2. Remove the 6 self-tapping screws holding the
cover.

3. Lift cover off.

4. Remove the 2 screws securing the printed
board to the jack block — do not misplace the
insulating washers under the screw heads.

NOTE: DO NOT EXERT ANY PRESSURE ON PO-
TENTIOMETER ASSEMBLY OR OTHER COMPON-
ENTS MOUNTED ON THE BOARD.

5. Using a wide blade screwdriver as a wedge,
insert between board and one side of plug
mounting and gently twist screwdriver in a
clockwise direction until board is clear of
plug.

6. Lift board out of chassis.

Assembly of Printed Wiring Board

tly, but firmly, exert pressure so bo
gaged by the springloads in the p
the board with the two screws provid
ing sure the insulating washers @are place
under the screw heads.

n-
re
m -

xecuting in re-

3. Completely re—assembly.by
rocedure.

verse steps 1, 2 and 3 of

ation

Test Equipment Required § s

No test equipment isOir

Q>®

her than two test

telephones, two adapter units and a workine-
adjusted

laying Channel. Control R-1 on the adapt
to a comfortable listening level.

Test Equipment Required for Rountine Measurements

The data outlined in Tables 3 aﬁ 4 are con-

sidered routine measurement
1. Test telephone. \
2. D-C voltmeter (20 5

Voltage Rang
Dto 15V

Oto S50V
0to 150 V

Desirable

Output voltage into 600 ohms: 1.0 volt

LIt
dio Signal Generator
\ Frequency Range: 0.3 KC to 5 KC
1. Position board so that it aligns with the slot \ 4. A-C VTVM
in the plug. @
2. Grip both sides of board with thume

Ranges: O0to 0.01V

Oto 0.1 V
Oto 1.0 V
0 to 10.0 V

Frequency Range: 60 cycles/sec. to 230 KC
Input Impedance: 7.5 megohms
5. Oscilloscope
6. Adapter Cable — Approximately 4 feet long
equipped with an octal socket and octal plug.

7. Milliammeters — 0-100 ma
0-5 ma

17
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ELECTRICAL PARTS LIST O

Circuit . . Mfr. Manufacturgl
Symbol Function Description Code Designation
CAPACITORS L2
C-1 Coupling 0.25uf, +20%, 200VDC, Paper
1 3 56THO05
C-2 Bypass 0.1uf, £20%, 200VDC
1 30C567H02
C-3 Bypass Same as C-1
Cc-4 Bypass 10uf, —10%, *+100%, 50VDC
1 330C556H42
C-5 Bypass Same as C-2
C-6 Coupling Same as C-4
C-1 Coupling .01uf, +10%, 300VDC
1 330C661H36
C-8 Bypass Same as C-4 \
C-9 Bypass Same as C-7 \
C-10 Blocking Same as C
C-11 Bypass 100 0%, 00%, 25VDC 1 330C556H32
C-12 Bypass \0%, +100%, 50VDC 1 330C556H34
Cc-13 Bypass W Cc-4
DIODES
L 4
CR-1 Crystal N63 1 584C433H02
CR-2 Crystal \K Same as CR-1
O JACKS
J-1 Printed V@rd Printed Board Recp. 1 187A251H01
J-2 epx Jack Block Assembly 1 187A256G01
J-3 ph Part of J-2 Assembly
RELAY
<@ .
K-1 Relay 48V, 1000-Ohm Coil, 4 1 330C588H01
Transfer Contacts




VOICE ADAPTER

I.L. 41.9

ELECTRICAL PARTS LIST

O

Mamber’s

Circuit . Mfr.
Symbol Function Description Code Designation
4
PLUG
P-1 Plug Octal Plug \ 330C580H02
TRANSISTORS
Q1 RF Amplifier 2N274 1 187A270H01
Q-2 Detector Same as Q-1
Q-3 AF Amplifier 2N525 1 330C58THOT
RESIST
R-1 Input 2.5K, ok/4 W, Pot. 1 330C598H01
R-2 Q-1 Base 1K, Q& w 1 330C595H25
R-3 Q1 Base %%, /2w 1 330C664H63
R-4 Q1 Base 560 Ohms, *10%, 1/2 W 1 330C595H22
R-5 Q-1 Emitter 2K, *10%, 1/2 W 1 330C595H29
R-6 Q-2 Base 39K, *5%, 1/2 W 1 330C664H87
R-7 Q-2 Base 'S O Same as R-2
R-8 Q-2 Emitter K\ Same as R-5
R-9 Q-2 Collect \ 270 ohms, *5%, 1/2 W 1 330C664H35
R-10 ‘ Q-2 Col b Same as R-2
R-11 Q\ 22K, £10%, 1/2 W 1 330C595H41
R-12 Bas 820 Ohms, +5%, 1/2 W 1 330C664H47
R-13 mitter 150 Ohms, * 10%, 1/2 W 1 330C595H15
R-14 Microphone Current Bleeder 1.5K, +5%, 10 W 1 187A281H01
Voltage Divider 1K, +10%, 2 W 1 330C59TH25

19
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ELECTRICAL PARTS LIST

g;;?t?:)i Function Description gg:i.e M%réusfiz(;l?tri%[;s
RESISTORS (Concluded)
R-16 Voltage Divider 750 Ohms, +5%, 1 W 1 330C666H46
R-17 Voltage Divider 4K, + 5%, 10W 1 187A281H02
R-18 Voltage Divider 20K, £5%, 1 W 1 330C666H80
R-19 Voltage Divider Same as R-11
R-20 Q-3 Base Blocking 68K, +10%, 1/2 W 1 330C595H417
R-21 Q-2 Base 470 Ohms, +10%, 1/2 W 1 330C595H21
R-22 Q-3 Base Blocking 56K, +5%, 1/2 W 1 330C664H91
R-23 Voltage Divider Same as R-16
R-24 Q-3 Base Blocking 15K, £10%, 1/2 W 1 330C595H39
R-25 Q-3 Base Blocking 560 Ohms, +A0%n1/2 W 1 330C595H22
TRANSEORMERS
T-1 RF Coupling Impedanee Ratio 25 K /300 Ohms 1 S#1962697
T-2 AF Output 25K//800 Ohms 1 330C590H01
TEST POINTS
TP-1 B- Terminal Stud 1 330C592H01
TP-2 Transistor B+ Same as TP-1
TP-3 Test Point R-16 Same as TP-1
TP-4 Test Point B+ Same as TP-1
TP-5 Tést PoingR-14 Same as TP-1
TP-6 Test Point R-18 Same as TP-1
TP-T7 Test Point R-19 Same as TP-1
TP-8 Test Point R-20 Same as TP-1
TPz9 Test Point R-20 Same as TP-1

WESTINGHOUSE ELECTRIC CORPORATION

RELAY-INSTRUMENY DIVISION

NEWARK, N. J.

Printed in U.S.A.

AP,



INSTALLATION

Westinghouse 1.L. 41-942.1B
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE KR VOICE ADAPTER

WARNING: Do not plug a 48 volt adapter into a 125
volt KR set.

APPLICATION

These instructions apply to the voice adapter
used with the type KR carrier set to provide voice
communications. Two styles are available:

S#407C836G01
S#407C836G02

125 V.D.C.
48 V.D.C.

The S#330C191HO1 resistor unit used with the KR
set for 250 V.D.C. applications also provides 125
volts to the voice adapter. Accordingly use the 125
V.D.C. style voice adapter for 250 volt applicationst

One portable voice adapter suffices for each
station; however, one adapter per KR carnier sef can
be permanently mounted. Table 1 summarizes the
the various arrangements. An explanation gfthistable
appears under ‘‘Construction — Mechanical.?’

When the KR set is used for,relaying,ithe relays
shut off the transmitter should semeone®be talking
when an internal fault occurs.

When the KR set is used fom supervisory control
a break contact from the supervisory equipment is
needed to remove supply voltage from the voice adapt-
er when the supervisory-control equipment is function-
ing. This arrangément gives supervisory-control pref-
erence over voice use:

CHARACTERISTICS

Volume Control

Control is obtained through a potentiometer.
There,is no AVC circuit in the Voice Adapter.

R F Carrier Output (for voice communication)

The KR transmitter RF output will vary between
1.5, volts minimum and 3.4 volts nominal when the

SUPERSEDES I.L. 41-942.1A

*Denotes change from superseded issue.

pushbutton on the t@st teléphone is pressed. This
level is the unmedulated carrier signal developed
across a 60-ohmJoad:

Power Requirements

70 milliamperes at 125 VDC. 70 milliamperes at
48 VDGQ. (Supplied by the KR Relaying Transmitter-
Receiver Unit.)

Insulation Level

All electrical circuits, normally connected to
station batteries, are insulated for 2000 VDC to
ground.

Temperature Range

Operating Range (external ambient) -20°C to
+50°C. Non-Operating Range —40°C to +70°C.

Mechanical Specifications

Dimensions 5 7/8 (+ %’’ for knob) x 4 5/32 x
3 27/32 inches. Weight 2-1/2 1bs. Projection 3%4*’
in addition to projection of KR Transmitter-Receiver.

CONSTRUCTION

Mechanical

The unit is mounted in ablack lacquered steel
chassis which forms a box consisting of a cover and
frame. Buckle-type straps secure the adapter to the
socket assembly. See Fig. 1. The adapter plug may
be inserted into octal socket X3 on the top front of
the KR set (Group A of Table 1). Another portable
adapter setup (Group B of Table 1) avoids the need
to remove the cover of the KR set; here the voice
adapter plugs into the socket on the voice adapter
mounting assembly shownin Fig. 6. The S#757D650G03
assembly mounts on the switchboard panel; a six foot
cable is included to connect to socket X4 on the rear
of the KR set.

EFFECTIVE JUNE 1966



VOICE ADAPTER

The voice adapter may also be permanently
mounted and connected to a switchboard-mounted
telephone jack. Where the KR set is mounted on the
switchboard (Group C of Table 1), the adapter is per-
manently plugged into the rear socket x4 of the KR
set; the patch cord assembly then interconnects the
voice adapter and the S#1276346 telephone jack.

When the KR set mounts in a swing rack cabinet
(Group D of Table 1) the voice adapter plugs into
S#757D650G04 mounting assembly. The adapter and
assembly mount on the swing rack under the KR set.
The 15 inch cable interconnects the adapter and soc-
ket X4 of the KR set. The patch cord interconnects
the adapter and the cabinet assembly terminal blocks.

S#330C678H04 telephone with plug is inserted
into the jacks in the voice adapter with portable set-
ups (Group A and B of Table 1). Otherwise the plug
on the S#585CT00HO01 patch cord inserts in the voice
adapter jacks; the telephone jack on the other end of
this patch cord then accommodates the telephone
plug.

An RF input control is at the same end of the
chassis as the telephone jacks, permitting control of
the received audio level. One reversible nameplatefis
provided. It is secured to the chassis and identifies
the operating voltage; the reverse side identifies the
alternate operating voltage. The word “TOP’’ gSten-
cilled on the chassis cover refers to the positioning
of the telephone jacks (refer to Telephone Usage)and
does not designate the top of the Voice Adapter Unit.

The chassis may be serviced by releasing the
shaft support plate and removingWthie cover which is
secured to the frame by self-tapping Serews.

Ventilating holes are provided /in the cover to
permit operation where high_ ambient temperatures
exist.

The majorityfof components are located on the
printed wiring boatd./The #delephone jacks, the 8-pin
octal plug and the printed board connector are fasten-
ed to the bottom of the frame assembly. Test points
are also provided on the printed board to facilitate
servicing the unit.

Electrical

The circuit consists of three grounded emitter
transistor stages which include an RF amplifier, a
pewer detector and an audio amplifier (see Figures 2

and 3). When receiving, the RF input signal passes
from the coaxial cable connection at ‘D'’ on the KR
Transmitter-Receiver, through a portion of the“input
filter FL-1, into the receiver section of the Voice
Adapter. The signal is then fed through the level
control R-1 to the RF amplifier Q-1. This stage is
transformer coupled to the power detectes, circuit Q-2
whichin turndrives the base of‘the audio gutput stage
Q-3. This base drive is applied through capacitor C-6
and relay contacts K-1A. Thef'sighal is amplified by
transistor Q-3 and then transformer coupled through
T-2 to the telephone receiver, line. This connection
is made through relay contacts|K-1B and K-1C. There
is no AVC action in ghese Té€eiver circuits, so it is
necessary to adjustqthe input control R-1 for the best
listening level.

The audio outputistage Q-3 serves two functions.
It is the output stage for the receiver section pre-
viously explainedand it also serves as the modulator
when transmitting. This is accomplished by relay K-1.
Pressing the pushbutton on the test telephone ener-
gizesi this relay and also closes the circuit which
provides microphone current. The microphone output
ismapplied to the base of amplifier Q-3 through capac-
itor C*7 and relay contacts K-1A (see Figures 2 and
3)...When relay K-1 is energized, contact K-1A is
switched to select the speech input signal at capac-
itor C-7 and opens the receiver circuits from capacitor
C-6. Transistor Q-3 again serves as an amplifier and
its output eventuallyreaches resistor R-50 and capac-
itor C-14 in the transmitter-receiver through relay
contacts K-1B and K-1C. These same contacts dis-
connect the telephone receiver. Signal applied to the
R-50 and C-14 combination will modulate the trans-
mitter.

The carrier transmitter must be unblocked before
it is possible to transmit the modulated carrier signal.
Thisis accomplished by applying carrier start voltage
to the transmitter through contacts K-1D in the Voice
Adapter. Energizing relay K-1 in the adapter closes
contacts K-1D which supply carrier start voltage to
the transmitter-receiver bleeder circuit made up of
resistors R-41, R-47 and R-48. This unblocks the
emitter circuit of Q-10 in the transmitter which then
permits transmission of carrier. The D-C voltage ap-
plied to this bleeder circuit by the adapter is less
than 1/2 the voltage supplied when a relaying function
occurs. Therefore, the unmodulated transmitter output
when unblocked by the Voice Adapter is from 7.5 db
to 14.5 db less than the output when unblocked for a
relaying operation. This differential is necessary to
provide proper blocking of speech when a relaying
function occurs.

P
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TABLE | < ’

Voice Circuit Arrangements

PORTABLE ADAPTER FIXED APTEg
GROUP A GROUP B GROUP GROUP D
KR on Swhbd. KR on Swhd. dezntzlt‘vbd. KR & Adapter
Using Front Using Separate Rep . In Swing-Rack
. KR Socket Socket a Cabinet
Material Soc
KR Set 1/Term. 1/Term. erm. 1/Term.
Voice Adapter 1/Sta. 1/Sta. erm. 1/Term.
S#330C678H04
1/Sta. 1/Sta. 1/Sta. 1/Sta.
Telephone
S#585CT00HO1 \
Patch-Cord Assy. - —\ 1/Term. 1/Term.
(10 Ft. Cable) (b
S#1276346
Swbd. Telephone - - 1/Term. 1/Term.
Jack
S#757D650G03
Voice Adapter . 1/Term.
Mounting Assy. (1)
(6 F't. Cable) K
S#T757D650G04 \
Voice Adapt
e. apter O - - - 1/Term.
Mounting Assy.
(15 In. Cable)
S#7157TD654G01
19 In. Rac - — - 1/Two Term.
Panel

T e leadgetween the adapter and KR Set should not exceed six feet.
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As previously mentioned, voice communication
is a secondary function and does not interfere with
the primary function of relaying. To accomplish this,
it is necessary to block the audio output stage Q-3
on the adapter whenever a relaying function occurs.
The D-C voltage which unblocks the carrier trans-
mitter at terminal 15 is also applied to pin 6 on plug
P-1 in the adapter. The return of this circuit to B- in
the adapter is through bleeder resistors R-20, R-24
and R-22. The junction of resistors R-24 and R-22 is
connected through diode CR-1 to the base of transistor
Q-3. When a relaying function occurs, the voltage
developed across resistor R-22 is sufficiently high
to make diode CR-1 conduct. This drives the base of
stage Q-3 positive with respect to the emitter and
therefore, blocks the circuit. This action greatly re-
duces the speech modulation of the carrier signal.
Effectively, a voice conversation carried on over a
relaying channel will be interrupted instantly when a
relaying operation occurs.

On the other hand, as previously explained, the
start voltage supplied by the adapter at pin 6, plug
P-1, is less than half the start voltage supplied by
the transmitter-receiver when a relaying operation
occurs. Because of this difference in carrier start
voltages, the Voice Adapter, when modulating, dogs
not block stage Q-3. The voltage developed across
resistor R-22 is not great enough to make diode ‘GR-1
conduct.

When used with supervisory equipment,” audio
block is performed through supervisory /preference
contacts. The jumper normally connécétingiterminals
13 and 19 on the transmitter-receiver s removed and
in its place is connected these contdets. These con-
tacts open, removing the B+ supplied to%the adapter
unit when a supervisory function™is inifiated. Voice
communication is interrupted when this occurs.

INSTALBATION

Voltage Rating

The adapter, as reeeived, is wired for either 48
VDC or 125 VDC operation, as ordered. The supply
voltage is clearly éndicated on a rating nameplate.
As indicated in the WARNING note, severe damage
will restltatothe Voice Adapter if a 48 VDC unit is
plugged,into 125 VDC relaying equipment. The volt-
age rating of the adapter must correspond with the
ratingeefithe Transmitter-Receiver. .

Telephone Usage

Telephone jacks are provided as an integral part
of the adapter to accommodate a Westinghouse
S#330C678H04 noise cancelling handset. This tele-
phone is an auxiliary and is not an integral part of
the unit. It employs a push-to-talk button which must
be pushed when transmitting and réleased when re-
ceiving. The side of the télephone plug marked
““TOP’’ must be inserted into the eoerresponding soc-
ket marked ‘‘TOP’’ on the ¢hassis of the adapter.
Since this telephone has a_nois€ cancelling handset,
it is necessary to speak direetlyinto the microphone.
Talking over, or under the mouthpiece will result in
severe attenuation ofgthe spé€ech signal. Optimum re-
sults can be achieved onlypby speaking directly into
the telephone. SeegF'igure 5.

Connections for Reldying Channels

The adapter will perform satisfactorily with any
of the relaying)systems used to key the KR Trans-
mittersReceiver Unit. No internal wiring modifications
are (mecessary in the adapter. However, the external
wiring, to the relaying transmitter-receiver for any
particular system must be exactly as shown in the
KR Transmitter-Receiver Unit Instruction Leaflet
1.EF41-941.

Signaling over a relaying channel is readily ac-
complished. Plugging in the test telephone short cir-
cuits the local alarm coil provided a connection has
been made between terminal 16, on the KR carrier
unit and the junction point of the RRH and alarm
coils. The B+ return for the RRH coil is then returned
through the Voice Adapter Unit directly to B+. This
short circuits the alarm coil. Make certain the RRH
and alarm coils are arranged as shown on the Sche-
matic Diagrams or the connection will short the RRH
coil instead of the alarm coil. Pushing the button on
the telephone unblocks the local transmitter which
will result in an alarm signal at the remote terminal.
This alarm will continue to ring until the operator at
the receiving terminal inserts his telephone or the
transmitting telephone pushbutton is released. The
two stations are then ready to carry on a conversation.
Because of the reduced RF output of the transmitter
whenunblocked by the adapter, it may, in some cases
of extreme channel attenuations, be necessary to use
the carrier test button for ringing.

With the Voice Adapter plugged into the relaying
equipment on a permanent basis, the external relay-
ing scheme will not be altered. However, eliminate
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the connection to terminal 16 of the carrier set. In-
stead the alarm should be disabled by connecting the
cut-off contact of the telephone jack in series with
the alarm contact.

Preference for Supervisory Channels

Supervisory preference may be obtainzd by re-
moving the jumper which connects terminals 13 and
19 on the transmitter-receiver unit, and cunnecting in
its place the supervisory preference contacts.

Adjustments

There are no adjustments to make on this unit
other than the adjustment of the input control, R-1, to
a comfortable listening level. No control is provided
for modulation. Adjustment of the relaying transmitter-
receiver is not required.

MAINTENANCE O

Voltage and resistance values sho erecorded
in order to establish reference values which will be
useful when checking the apparatus.In cases where a
single adapter unit is used_with more than one set of
relaying equipment, the %readings will vary
depending upon the c cteriStics of the relaying
unit.

General

surements are recorded in
Table 2. These ents are referenced to the
pins of plug P Do not plug the unit into the trans-
w making these measurements.

Typical resista

voltage measurements are recorded in
The Adapter Unit is plugged into a
a test telephone into the adapter. The
adapter must be removed in order to make
surements.

EMENTS IN OHMS

Measurement

on Plug P-1

RESIST E
i Reading in Ohms
12 nit 48 VDC Unit

Limits

Conditions — Adapter Unit no
Push-to-star 0

lugged into Relaying Unit. Test telephone plugged into adapter.
essed. Potentiometer R-1 in maximum CCW position.

.

1to 2 2500 2500 +30%
3to2 2000 800 +20%
4 to Open Open
2 Open Open
6 to 500 K 500 K +20%
06 130 K 60 K +20% (1)
to 2000 800 +20%
2 Open Open Phone Removed
8to 2 Open Open
7

t — Minimum
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Je J3
MOD. REC,

/ )
ORC U !
\[/ NORMALLY 0PEN

SLEEVE CONTACTS WiTH
- TIP
—~ vz <

U3 7 PHONE PLlc REMOVED
// ]
y

e

END VIEW 0F JACK

' 4 ol
1
o e
SLEEVE b t~4 %5
AF
4B
AB
AR AB  AB
CONNECT WIRES THEOUGH
SLOT PROVIDED IN MOUNTING
BRACK ET
i
|
WIRE LEGEND
A: TINNED (U WIRE 032 D/A.
! A3 B: WHITE TUB/NG .053 1D
s lelle Uv Dn e D o Os Dr De Do le BP»T
A8

46

g 330CT709
Fig. 43Wiring, Diagram of Major Components.
'
LET'S TALK-PROPERLY OVER THE TELEPHONE
THE «EFFEECT OF SWINCING HAND
SET,TRANSMITTER AWAY FROM LIPS
Relative
level
. A Correct Position
B Fair, 1/4 as goodas A, -12 db
“ "C Poor, 1/20 as good as A. -26 db
“D Very bad, 1/80 as goodas A, -38 db
The diagram shows the greatly reduced efficiency of
the telephone when the lips are not in the correct posi-
tion for talking.
It not only is very annoying to repeat what you are
saying, but also serious trouble may result from mis- 3454989

understandings.

Fig. 5. Proper Usage of Noise-Cancelling Telephone Handset.
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Fig. 6. Voice Adapter Mounting Assembly with 6 ft. Cable, $#757D650G03.
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LL. 41-94

TABLE 3
D-C MEASUREMENTS

Adapter Plugged Into KR Set

O

O

L 4

Measurement

Typical Readings

125 VDC Unit

Condition #1 — No received signals — Test telephone not plugged in.

Limits
48 VQU

24 ma
51 VDC

Supply Current 20 ma +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 VvDC
—20%
Ter. J to B- 0.0 0.0 vDC —
Ter. 16 onrelaying unit to B- 0&5& > 0.0 VDC -
TP-2 to B- @ 17 VDC +20%
Condition #2 — Test telephone plugged Imwit st button pushed.
Supply Current t 70 ma 69 ma +20%
L 4 +10%
TP-4 (B+) to TP-1 (B-) \ 129 VDC 51 VDC —20%
Ter. J to B~ \K 50 VDC 21 VDC +10%
Ter. 16 on relaying unit to 129 VDC 51 VDC +10%
3.5 VAC 2.0 VAC 1.5 VAC t

Relaying transmit utput on coaxial
cable \

K%
R
S

t — Minimum

¢ May show 0.1 - 0.2 volt,

15



VOICE ADAPTER

TABLE 4

TRANSISTOR D-C MEASUREMENTS

Adapter Plugged Into KR Set *

Typical Readings
Measurements Limit

(with respect to B-)

125 VDC Unit 48 n
Condition #1 — Test telephone not plugged in.
Transistor Q-1
Emitter 15.1 VvDC 15.5 VDC +20%
Base 15.1 VD 15.3 VDC +20%
Collector 0.0 VD 0.0 VvDC —

Transistor Q-2
Emitter 1 Y% 17.1 VvDC +20%
Base IN 17.1 VDC +20%
Collector %/D 0.25 VDC +20%

Transistor Q-3

Emitter .9 VDC 17.1 VvVDC +20%
Base 16.9 VDC 17.1 VvDC +20%
Collector 3.6 VDC 3.5 VDC +20%
Condition #2 — Test telephone ins d push-to-start button pressed.
L 4
Transistor Q-3
Emitter \ 16.2 VDC 17.0 VvDC +20%
Base 16.1 VDC 16.9 VDC +20%
Collector 3.2 VvDC 3.5 VDC +20%

%,

Condition -1 DC HZM carrier start volts applied to Ter. 15 on relaying unit.

Ter. Jto B - 100 VDC 51 VDC +10%
Transisfor Q-3
(Audio Block)
Emitter 19 VDC 19.3 VDC +20%
se 19 VDC 19.3 VDC +20%
ollector 0.7 VDC 0.0 VDC +20%
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Removal of Printed Wiring Board

1. Loosen the screw securing the shaft support
plate and allow the plate to swing clear.

2. Remove the 6 self-tapping screws holding the
cover.

3. Lift cover off.

4. Remove the 2 screws securing the printed
board to the jack block — do not misplace the
insulating washers under the screw heads.

NOTE: DO NOT EXERT ANY PRESSURE ON PO-
TENTIOMETER ASSEMBLY OR OTHER COMPON-
ENTS MOUNTED ON THE BOARD.

5. Using a wide blade screwdriver as a wedge,
insert between board and one side of plug
mounting and gently twist screwdriver in a
clockwise direction until board is clear of
plug.

6. Lift board out of chassis.

Assembly of Printed Wiring Board

1. Position board so that it aligns with the slot
in the plug.

2. Grip both sides of board with thumbs
tly, but firmly, exert pressure so boa
gaged by the springloads in the p
the board with the two screws provide ak-
ing sure the insulating washers far
under the screw heads.

3. Completely re-assembly oby @ng in re-
verse steps 1, 2 and 3 o procedure.

e

telephones, two adapter units and a workin
laying Channel. Control R-1 on the adapte
to a comfortable listening level.

Test Equipment Required far Rountine Measurements

The data outlined in Tables 3 an’d 4 are con-
sidered routine measurement

1. Test telephone.
2. D-C voltmeter ( ms/volt)

Voltage Ra o 3V
to 15V

Oto 50V

0to 150 V

uvipment for Troubleshooting

Desirable

d previously.

eter

Output voltage into 600 ohms: 1.0 volt

It
dio Signal Generator
\ Frequency Range: 0.3 KC to 5 KC

\ 4. A-C VTVM

Ranges: O0to 0.01V
Oto 0.1 V
Oto 1.0 V
0to 10.0 V

Frequency Range: 60 cycles/sec. to 230 KC
Input Impedance: 7.5 megohms

5. Oscilloscope

6. Adapter Cable — Approximately 4 feet long
equipped with an octal socket and octal plug.

7. Milliammeters — 0-100 ma
0-5 ma

17
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ELECTRICAL PARTS LIST

O ﬂﬁw}%"

Circuit . L. Mfr. Manufacturer
Symbol Function Description Code Designation
CAPACITORS ¥
C-1 Coupling 0.25uf, +20%, 200VDC, Paper
1 3 56THO05
C-2 Bypass 0.1uf, +20%, 200VDC
1 30C56TH02
C-3 Bypass Same as C-1
C-4 Bypass 10uf, —10%, +100%, 50VDC
330C556H42
C-5 Bypass Same as C-2
C-6 Coupling Same as C-4
C-1 Coupling .01uf, +10%, 30
1 330C661H36
C-8 Bypass Same as C-4 \
C-9 Bypass Same as C-7 \
C-10 Blocking Same as
C-11 Bypass 10 0%, 00%, 25VDC 1 330C556H32
c-12 Bypass \ b, +100%, 50VDC 1 330C556H34
C-13 Bypass % C-4
DIODES
L 4
CR-1 Crystal IN63 1 584C433H02
CR-2 Crystal \ Same as CR-1
‘ , JACKS
J-1 Printed @rd Printed Board Recp. 1 187A251HO01
J-2 epho Jack Block Assembly 1 187A256G01
J-3 hane Part of J-2 Assembly
RELAY
L 4
K-1 Relay 48V, 1000-Ohm Coil, ¢ 1 330C588H01

Transfer Contacts
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I.L. 41-9

ELECTRICAL PARTS LIST

O

Circuit . L Mfr. Manufacturer’s
Symbol Function Description Code Designation
&
PLUG
P-1 Plug Octal Plug 330C580H02
TRANSISTORS

Q-1 RF Amplifier 2N274 1 187A270H01
Q-2 Detector Same as Q-1
Q-3 AF Amplifier 2N525 1 330C58THOT
R-1 Input 1 330C598H01
R-2 Q-1 Base 1 330C595H25
R-3 Q-1 Base 3. %, 1/2 W 1 330C664H63
R-4 Q-1 Base 560 Ohms, *10%, 1/2 W 1 330C595H22
R-5 Q-1 Emitter 2K, +10%, 1/2 W 1 330C595H29
R-6 Q-2 Base 39K, 5%, 1/2 W 1 330C664H87
R-7 Q-2 Base ’\O Same as R-2
R-8 Q-2 Emitter K Same as R-5
R-9 Q-2 Collecto\ 270 ohms, *5%, 1/2 W 1 330C664H35
R-10 Q Q-2 Co r Same as R-2
R-11 \@ 22K, +10%, 1/2 W 1 330C595H41
R-12 Ba 820 Ohms, +15%, 1/2 W 1 330C664H47
R-13 Q-3"Emitter 150 Ohms, *10%, 1/2 W 1 330C595H15
R-14 4Microphone Current Bleeder 1.5K, +5%, 10 W 1 187A281H01

Voltage Divider 1K, +10%, 2 W 1 330C597TH25

19
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ELECTRICAL PARTS LIST

g;;:g étl; Function Description gl (t;:i'e M%r;usfiag(;l?tri%rl;s
RESISTORS (Concluded)
R-16 Voltage Divider 750 Ohms, +5%, 1 W 1 330€666H46
R-17 Voltage Divider 4K, + 5%, 10W 1 187A281H02
R-18 Voltage Divider 20K, +5%, 1 W 1 330C666H80
R-19 Voltage Divider Same as R-11
R-20 Q-3 Base Blocking 68K, +10%, 1/2 W 1 330C595H47
R-21 Q-2 Base 470 Ohms, +10%, 1/2 W 1 330C595H21
R-22 Q-3 Base Blocking 56K, *5%, 1/2 W 1 330C664H91
R-23 Voltage Divider Same as R-16
R-24 Q-3 Base Blocking 15K, * 10%, 1/232W 1 330C595H39
R-25 Q-3 Base Blocking 560 Ohms, & 10%, /2 W 1 330C595H22
TRANSFORMERS
T-1 RF Coupling ImpedancéyRatio 25 K /300 Ohms 1 S# 1962697
T-2 AF Output 25K /600 Ohms 1 330C590H01
TEST POINTS
TP-1 B- Terminal Stud 1 330C592H01
TP-2 Transistor B+ Same as TP-1
TP-3 Test Point R-16 Same as TP-1
TP-4 TestyPoint/B + Same as TP-1
TP-5 TestdPoint'R-14 Same as TP-1
TP-6 TestyRoint R-18 Same as TP-1
TP-7 Test Point R-19 Same as TP-1
TP-8 Test Point R-20 Same as TP-1
TR-9 Test Point R-20 Same as TP-1

WESTINGHOUSE ELECTRIC CORPORATION
RELAY-INSTRUMENT DIVISION

NEWARK, N. J.

Printedin U.S.A.

on



INSTALLATION

Westinghouse I.L. 41-942.1A
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE KR VOICE ADAPTER

WARNING: Do not plug a 48 volt adapter into a 125
volt KR set.

APPLICATION

These instructions apply to the voice adapter
used with the type KR carrier set to provide voice
communications. Two styles are available:

S#407C836G01
S#407C836G02

The S#330C191HO1 resistor unit used with the KR
set for 250 V.D.C. applications also provides 125
volts to the voice adapter. Accordingly use the 125
V.D.C. style voice adapter for 250 volt applications,

125 V.D.C.
48 V.D.C.

One portable voice adapter suffices for each
station; however, one adapter per KR carrierisetan
be permanently mounted. Table 1 summatizes<the
the various arrangements. An explanation of thisitable
appears under ‘‘Construction — Mechanical.’’

When the KR set is used for reldying,qthe relays
shut off the transmitter should“someene be talking
when an internal fault occurs.

When the KR set is used for supervisory control
a break contact from thegS8uperviSory equipment is
needed to remove supply voltage from the voice adapt-
er when the supervisoryseentral’fequipment is function-
ing. This arrangement gives supervisory-control pref-
erence over voice use.

CHARACTERISTICS

Volume Control

Control is obtained through a potentiometer.
There is no A¥C circuit in the Voice Adapter.

R F Cacrrier Output (for voice communication)

The KR transmitter RF output will vary between
1.6 volts minimum and 3.4 volts nominal when the

SUPERSEDES TEMPORARY I.L. 41-942.1

Complete Revision

pushbutton on the test telephone is pressed. This
level is the unmodulated carrier signal developed
across a 60-ohm load.

Power Requirements

70 midliamperes at 125 VDC. 70 milliamperes at
48 VDC. (Supplied by the KR Relaying Transmitter-
Recelverinit?)

Insulation )L evel

All" electrical circuits, normally connected to
station batteries, are insulated for 2000 VDC to
ground.

Temperature Range

Operating Range (external ambient) -20°C to
+50°C. Non-Operating Range —40°C to +70°C.

Mechanical Specifications

Dimensions 5 7/8 (+ %** for knob) x 4 5/32 x
3 27/32 inches. Weight 2-1/2 lbs. Projection 3%**
in addition to projection of KR Transmitter-Receiver.

CONSTRUCTION

Mechanical

The unit is mounted in ablack lacquered steel
chassis which forms a box consisting of a cover and
frame. Buckle-type straps secure the adapter to the
socket assembly. See Fig. 1. The adapter plug may
be inserted into octal socket X3 on the top front of
the KR set (Group A of Table 1). Another portable
adapter setup (Group B of Table 1) avoids the need
to remove the cover of the KR set; here the voice
adapter plugs into the socket on the voice adapter
mounting assembly shown in Fig. 6. The S#757D650G03
assembly mounts on the switchboard panel; a six foot
cable is included to connect to socket X4 on the rear
of the KR set.

EFFECTIVE DECEMBER 1962
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The voice adapter may also be permanently
mounted and connected to a switchboard-mounted
telephone jack. Where the KR set is mounted on the
switchboard (Group C of Table 1), the adapter is per-
manently plugged into the rear socket x4 of the KR
set; the patch cord assembly then interconnects the
voice adapter and the S#1276346 telephone jack.

When the KR set mounts in a swing rack cabinet
(Group D of Table 1) the voice adapter plugs into
S#757D650G04 mounting assembly. The adapter and
assembly mount on the swing rack under the KR set.
The 15 inch cable interconnects the adapter and soc-
ket X4 of the KR set. The patch cord interconnects
the adapter and the cabinet assembly terminal blocks.

S#330C678H04 telephone with plug is inserted
into the jacks in the voice adapter with portable set-
ups (Group A and B of Table 1). Otherwise the plug
on the S#585CT700H01 patch cord inserts in the voice
adapter jacks; the telephone jack on the other end of
this patch cord then accommodates the telephone
plug.

An RF input eontrol is at the same end of the
chassis as the telephone jacks, permitting control of:
the received audio level. One reversible nameplateds
provided. It is secured to the chassis and identifies
the operating voltage; the reverse side identifies%he
alternate operating voltage. The word “TOP’ _sten-
cilled on the chassis cover refers to the posifioning
of the telephone jacks (refer to Telephone Usage) and
does not designate the top of the Voice Adapter¢Unit.

The chassis may be serviced by’ releasing the
shaft support plate and removing,the“eover which is
secured to the frame by self-tappingiscrews.

Ventilating holes are provided )in the cover to
permit operation where highgambient temperatures
exist.

The majority/of cemponents are located on the
printed wiring béard.fThe telephone jacks, the 8-pin
octal plug and the printed board connector are fasten-
ed to the bottom of the"frame assembly. Test points
are also provided on the printed board to facilitate
servicing the unit.

Electrical

The™eircuit consists of three grounded emitter
transistor stages which include an RF amplifier, a
power detector and an audio amplifier (see Figures 2

and 3). When receiving, the RF input signal passes
from the coaxial cable connection at ‘‘D’’ on the KR
Transmitter-Receiver, through a portion of thejinput
filter FL-1, into the receiver section of the Voice
Adapter. The signal is then fed through the level
control R-1 to the RF amplifier Q-1. This sfage is
transformer coupled to the power deté€tor circuit Q-2
whichin turndrives the base ofghe audio output stage
Q-3. This base drive is applied throughw€apacitor C-6
and relay contacts K-1A. Thegsignal“ds amplified by
transistor Q-3 and then transformer¥coupled through
T-2 to the telephone receiver liné. This connection
is made through relay contacts'K-1B and K-1C. There
is no AVC action in these“receiver circuits, so it is
necessary to adjust,the input control R-1 for the best
listening level.

The audio outputystage Q-3 serves two functions.
It is the output stage for the receiver section pre-
viously explained and it also serves as the modulator
when tfansmitting. This is accomplished by relay K-1.
Pressingthe pushbutton on the test telephone ener-
gizesithis relay and also closes the circuit which
proyides microphone current. The microphone output
is,applied to the base of amplifier Q-3 through capac-
itor ‘€:7 and relay contacts K-1A (see Figures 2 and
3). When relay K-1 is energized, contact K-1A is
switched to select the speech input signal at capac-
itor C-7 and opens the receiver circuits from capacitor
C-6. Transistor Q3 again serves as an amplifier and
its output eventuallyreaches resistor R-50 and capac-
itor C-14 in the transmitter-receiver through relay
contacts K-1B and K-1C. These same contacts dis-
connect the telephone receiver. Signal applied to the
R-50 and C-14 combination will modulate the trans-
mitter.

The carrier transmitter must be unblocked before
it is possible to transmit the modulated carrier signal.
This is accomplished by applying carrier start voltage
to the transmitter through contacts K-1D in the Voice
Adapter. Energizing relay K-1 in the adapter closes
contacts K-1D which supply carrier start voltage to
the transmitter-receiver bleeder circuit made up of
resistors R-41, R-47 and R-48. This unblocks the
emitter circuit of Q-10 in the transmitter which then
permits transmission of carrier. The D-C voltage ap-
plied to this bleeder circuit by the adapter is less
than 1/2 the voltage supplied when a relaying function
occurs. Therefore, the unmodulated transmitter output
when unblocked by the Voice Adapter is from 7.5 db
to 14.5 db less than the output when unblocked for a
relaying operation. This differential is necessary to
provide proper blocking of speech when a relaying
function occurs.
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S

Voice Circuit Arrangements

PORTABLE ADAPTER FIXED ADAPTEQ

GROUP A GROUP B GROUP GROUP D
KR on Swbd. KR on Swhbd. KR on Swbd. KR & Adapter
Adapter

Using Front Using Separate Rear In Swing-Rack
Material KR Socket Socket So Cabinet
ed

KR Set 1/Term. 1/Term. 1/Term.

Voice Adapter 1/Sta. 1/Sta. erm. 1/Term.
S#330C678H04 /st 1/st /st

Telephone a. a. Sta. 1/Sta.
S#585CT00HO1

Patch-Cord Assy. — —\\ 1/Term. 1/Term.
(10 Ft. Cable) (b

S#1276346
Swbd. Telephone —
Jack

1/Term. 1/Term.

S#757TD650G03
Voice Adapter 1/Term.

Mounting Assy. * €p] Bl -
(6 Ft. Cable) K\

S#757TD650G04 \
Voice Adapter O
Mounting Assy. B

(15 In. Cable)

- — 1/Term.

S#T57D65 1
19 In. Rac - — — 1/Two Term.
Panel

i e lead 3etween the adapter and KR Set should not exceed six feet.
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As previously mentioned, voice communication
is a secondary function and does not interfere with
the primary function of relaying. To accomplish this,
it is necessary to block the audio output stage Q-3
on the adapter whenever a relaying function occurs.
The D-C voltage which unblocks the carrier trans-
mitter at terminal 15 is also applied to pin 6 on plug
P-1 in the adapter. The return of this circuit to B- in
the adapter is through bleeder resistors R-20, R-24
and R-22. The junction of resistors R-24 and R-22 is
connected throughdiode CR-1 to thebase of transistor
Q-3. When a relaying function occurs, the voltage
developed across resistor R-22 is sufficiently high
to make diode CR-1 conduct. This drives the base of
stage Q-3 positive with respect to the emitter and
therefore, blocks the circuit. This action greatly re-
duces the speech modulation of the carrier signal.
Effectively, a voice conversation carried on over a
relaying channel will be interrupted instantly when a
relaying operation occurs.

On the other hand, as previously explained, the
start voltage supplied by the adapter at pin 6, plug
P-1, is less- than half the start voltage supplied by
the transmitter-receiver when a relaying operation
occurs. Because of this difference in carrier start
voltages, the Voice Adapter, when modulating, doés
not block stage Q-3. The voltage developed across
resistor R-22 is not great enough to make diode CR-1
conduct.

When used with supervisory equipment, audio
block is performed through supervisory/prefetence
contacts. The jumper normally connectingiterminals
13 and 19 on the transmitter-receiver @s removed and
in its place is connected these geontacts. These con-
tacts open, removing the B+ supplied to“the adapter
unit when a supervisory functign is .initiated. Voice
communication is interrupted when this occurs.

INSTALBATION

Voltage Rating

The adapter, as received, is wired for either 48
VDC or 125 VDC operation, as ordered. The supply
voltage is, clearly®indicated on a rating nameplate.
As indicated in the WARNING note, severe damage
will resultatorthe Voice Adapter if a 48 VDC unit is
pluggédyinto 125 VDC relaying equipment. The volt-
age rating of the adapter must correspond with the
ratingwef,the Transmitter-Receiver.

Telephone Usage

Telephone jacks are provided as an integral part
of the adapter to accommodate a Westinghouse
S#330C678H04 noise cancelling handset. This tele-
phone is an auxiliary and is not an integral part of
the unit. It employs a push-to-talk button which must
be pushed when transmitting and rfeleased when re-
ceiving. The side of the telephone plug marked
‘““TOP’’ must be inserted into the cerresponding soc-
ket marked ‘“TOP’’ on the ¢hassis of the adapter.
Since this telephone has a,noise cancelling handset,
it is necessary to speak directly into the microphone.
Talking over, or under the mouthpiece will result in
severe attenuation of'the, speech signal. Optimum re-
sults can be achieved only’ by speaking directly into
the telephone. SeenE'igure 5.

Connections for Relaying Channels

The,adapter will perform satisfactorily with any
of the relaying’systems used to key the KR Trans-
mitter-Receiver Unit. No internal wiring modifications
are(necessary in the adapter. However, the external
wiring, to the relaying transmitter-receiver for any
particular system must be exactly as shown in the
KR /Transmitter-Receiver Unit Instruction Leaflet
1.7 41-941.

Signaling over a relaying channel is readily ac-
complished. Plugging in the test telephone short cir-
cuits the local alarm coil provided a connection has
been made between terminal 16, on the KR carrier
unit and the junction point of the RRH and alarm
coils. The B+ return for the RRH coil is then returned
through the Voice Adapter Unit directly to B+. This
short circuits the alarm coil. Make certain the RRH
and alarm coils are arranged as shown on the Sche-
matic Diagrams or the connection will short the RRH
coil instead of the alarm coil. Pushing the button on
the telephone unblocks the local transmitter which
will result in an alarm signal at the remote terminal.
This alarm will continue to ring until the operator at
the receiving terminal inserts his telephone or the
transmitting telephone pushbutton is released. The
two stations are then ready to carry on a conversation.
Because of the reduced RF output of the transmitter
when unblocked by the adapter, it may, in some cases
of extreme channel attenuations, be necessary to use
the carrier test button for ringing.

With the Voice Adapter plugged into the relaying
equipment on a permanent basis, the external relay-
ing scheme will not be altered. However, eliminate

iy



VOICE ADAPTER

the connection to terminal 16 of the carrier set. In-
stead the alarm should be disabled by connecting the
cut-off contact of the telephone jack in series with
the alarm contact.

Preference for Supervisory Channels

Supervisory preference may be obtained by re-
moving the jumper which connects terminals 13 and
19 on the transmitter-receiver unit, and connecting in
its place the supervisory preference contacts.

Adjustments

There are no adjustments to make on this unit
other than the adjustment of the input control, R-1, to
a comfortable listening level. No control is provided
for modulation. Adjustment of the relayingtransmitter-
receiver is not required.

TABLE 2

MAINTENANCE

General

Voltage and resistance values should“besrecorded
in order to establish reference values which will be
useful when checking the apparatus.In cases where a
single adapter unit is used with more than one set of
relaying equipment, the voltages#teadings will vary
depending upon the characteristics of the relaying
unit.

Typical resistance measurements are recorded in
Table 2. These measurements are referenced to the
pins of plug P-1.4Do nofyplug the unit into the trans-
mitter-receiver gwhenypgsmaking these measurements.

Typical 4voltage” measurements are recorded in
Tables 3 and 4.9The Adapter Unit is plugged into a
KR Set and/{a‘test telephone into the adapter. The
cover of the adapter must be removed in order to make
these measurements.

RESISTANCE MEASUREMENTS IN OHMS

Measurement

TypicallReading in Ohms

Limits

on Plug P-1 125 VDC Unit

48 VDC Unit

Conditions — Adapter Unit not pluggedinto Relaying Unit. Test telephone plugged into adapter.
Push-to-start butten ‘pressed. Potentiometer R-1 in maximum CCW position.

1to 2 2500
3to2 2000
4 to 2 Open
5 tay2 Open
6(to 2 500 K
2 tof6 130 K
7 to 2 2000
Tt0)2 Open
8to 2 Open

2500 +30%
800 +20%
Open
Open
500 K +20%
60 K +20% (1)
800 +20%
Open Phone Removed
Open

t — Minimum
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LL. 41942.0A

END VIEW 0OF JACK /: 8 \
|
| i /

Y “ ﬂ ;
A2
StEEvE " e P e 28

NORMALLY OPEN

CONYACTS WITH

b 7P /\‘ 73 7 PHONE PLUG RENIOVED
/

48
AB
aB 48 AB
|
2/
/—%76
2 5
0z 4 Q
45
—— 4B
t AB a8
s le e v I e D Jo Uv De fle Do e s 41

46

BoORRD

U

Pr
I
et ‘
f URIRY
CONNECT WIRES THROVGH
SECT PROVIDED /N MOUNTING
BRACKET

N

WIRE LEGEND

A= TINNED (U WIRE 032 D/A.
B=: wHITE TUB/NG 053 1.D

330CT709

Fig. 44, Wiring Diagram of Major Components.

LET'S TALK.,PROPERLY OVER THE TELEPHONE

THE EEFECT OF SWINGCING HAND
SET(TRRANSMITTER AWAY FROM LIPS

. A Correct Position
**B Fair, 1/4 as good as A,

. C Poor, 1/20 as good as A.

Relative

level

-12 db
-26 db

D Very bad, 1/80 as good as A, -38 db

The diagram shows the greatly reduced efficiency of
the telephone when the lips are not in the correct posi-

tion for talking.

It not only is very annoying to repeat what you are

saying, but also serious trouble may result from mis-

understandings.

3454989

Fig. 5. Proper Usage of Noise-Cancelling Telephone Handset.
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Fig. 6. Voice Adapter Mounting Assembly with 6 ft. Cable, S#757D650G03.
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TABLE 3

D-C MEASUREMENTS

Adapter Plugged Into KR Set

Typical Readings

Measurement 6 Limits
125 VDC Unit QV Unit
Condition #1 — No received signals — Test telephone not plugged in.
Supply Current 20 ma I 24 ma +20%
+10%
TP-4 (B+) to TP-1 (B-) 129 51 VDC
~20%
Ter. J to B- 0.0 VDC +20%
Ter. 16 on relaying unit to B~ V., 0.0 VDC -
TP-2 to B- vDC 17 VDC + 20%
Condition #2 — Test telephone plu ith test button pushed.
Supply Current 70 ma 69 ma +20%
L 2 +10%
TP-4 (B+) to TP-1 (B-) \ 129 VDC 51 VDC 0%
Ter. J to B- \K 50 VDC 21 VDC +10%
Ter. 16 on relaying unitito B- 129 VvDC 51 VDC +10%
Relaying tra@ RF output on coaxial 3.5 VAC 2.0 VAC 1.5 VAC t
cable\

‘%

t — Minimum
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TABLE 4

TRANSISTOR D-C MEASUREMENTS

Adapter Plugged Into KR Set *
Measurements Typical Readings Limit
ith -
(with respect to B-) 125 VDC Unit 48 VD
Condition #1 — Test telephone not plugged in.
Transistor Q-1
Emitter 15.1 VvDC .5 VDC +20%
Base 15.1 VvDC 15.3 VDC +20%
Collector 0.0 VDC 0.0 VDC —
Transistor Q-2
Emitter 16.9 17.1 VvDC +20%
Base 16.9 17.1 VDC +20%
Collector 2 C 0.25 VDC +20%
Transistor Q-3
Emitter 1 DC 17.1 VDC +20%
Base 16.9 VDC 17.1 VvDC +20%
Collector 3.6 VDC 3.5 VDC +20%
Condition #2 — Test telephone insert d -to-start button pressed.
L 4
Transistor Q-3
Emitter \ 16.2 VDC 17.0 VDC +20%
Base 16.1 VDC 16.9 VDC +20%
Collector 3.2 VDC 3.5 VDC +20%
Condition #3 29\ M carrier start volts applied to Ter. 15 on relaying unit.
Ter. Jto B - 100 VvDC 51 VDC +10%
Transistor Q-3
(Audio Block)
itter 19 VDC 19.3 VDC +20%
19 VDC 19.3 VDC + 20%
ctor 0.7 VDC 0.0 VDC +20%
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LL. 419421

Removal of Printed Wiring Board

1. Loosen the screw securing the shaft support
plate and allow the plate to swing clear.

2. Remove the 6 self-tapping screws holding the
cover.

3. Lift cover off.

4. Remove the 2 screws securing the printed
board to the jack block — do not misplace the
insulating washers under the screw heads.

NOTE: DO NOT EXERT ANY PRESSURE ON PO-
TENTIOMETER ASSEMBLY OR OTHER COMPON-
ENTS MOUNTED ON THE BOARD.

5. Using a wide blade screwdriver as a wedge,
insert between board and one side of plug
mounting and gently twist screwdriver in a
clockwise direction until board is clear of
plug.

6. Lift board out of chassis.

Assembly of Printed Wiring Board

1. Position board so that it aligns with the slot
in the plug.

2. Grip both sides of board with thumbs and gen-
tly, but firmly, exert pressure so boardiisfen-
gaged by the springloads in the plugySecure
the board with the two screws provided, ‘mak-
ing sure the insulating washers are/iniplace
under the screw heads.

3. Completely re-assembly by executing in re-
verse steps 1, 2 and 3 of,réemoval procedure.

Test Equipment Required for Installation

No test equipment is réquired“oether than two test

telephones, two adapter units and a working KR Re-
laying Channel. Control R-1 on the adapter’is adjusted
to a comfortable listening level.

Test Equipment Required for Rountine Measurements

The data outlined in Tables 3 and 4 are con-
sidered routine measurements;

1. Test telephone.

2. D-C voltmeter (20 K/ohms/volt)
Voltage Ranges:{ 040 3V

Oto 15V

Oto 50V

0to 150 V

Desirable Tieist Equipment for Troubleshooting

I Items listed previously.
2. 'Ohmmeter

3."Audio Signal Generator
Frequency Range: 0.3 KC to 5 KC
Output voltage into 600 ohms: 1.0 volt

4. A-C VTVM
Ranges: 0to 0.01V
Oto 0.1 V
Oto 1.0 V
0to 10.0 V

Frequency Range: 60 cycles/sec. to 230 KC
Input Impedance: 7.5 megohms

5. Oscilloscope

6. Adapter Cable — Approximately 4 feet long
equipped with an octal socket and octal plug.

7. Milliammeters — 0-100 ma
0-5 ma

17
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ELECTRICAL PARTS LIST

Manuf actu@

Circuit . . Mfr.
Symbol Function Description Code Designation
CAPACITORS 4

C-1 Coupling 0.25uf, +20%, 200VDC, Paper a

1 56THO05
C-2 Bypass 0.1uf, +20%, 200VDC

1 330C56TH02
C-3 Bypass Same as C-1
C-4 Bypass 10uf, —10%, *+100%, 50VDC

1 330C556H42
C-5 Bypass Same as C-2
C-6 Coupling Same as C-4
C-17 Coupling .01uf, +10%, 30

1 330C661H36
C-8 Bypass Same as C-4 \
C-9 Bypass Same as C- \
C-10 Blocking Same as C-4
C-11 Bypass 10 10 100%, 25VDC 1 330C556H32
C-12 Bypass \ 0%, +100%, 50VDC 1 330C556H34
c-13 Bypass %as C-4

DIODES
L 4
CR-1 Crystal IN63 1 584C433H02
CR-2 Crystal \K Same as CR-1
< , JACKS
J-1 Printed ard Printed Board Recp. 1 187TA251H01
J-2 elex Jack Block Assembly 1 187A256G01
J-3 ephone Part of J-2 Assembly
RELAY
L 4

K-1 Relay 48V, 1000-Ohm Coil, 4 1 330C588H01

Transfer Contacts




VOICE ADAPTER

LL. Q1942014

ELECTRICAL PARTS LIST

—

Circuit . L. Mfr. Manufacturer’s
Symbol Function Description Code Designation
PLUG
P-1 Plug Octal Plug 1 330C580H02
TRANSISTORS

Q1 RF Amplifier 2N274 1 187A270HO01
Q2 Detector Same as Q-1

Q-3 AF Amplifier 2N525 1 330C58THO7

RESISTORS

R-1 Input 2.5K, +30%, 1/4 W, Pot. 1 330C598H01
R-2 Q-1 Base 1K, +10%, 1/2 W 1 330C595H25
R-3 Q1 Base 39K, 5%, 1/2 W 1 330C664H63
R-4 Q-1 Base 560 Ohms, *10%, 1/2 W 1 330C595H22
R-5 Q-1 Emitter 2.2K, +10%, 1/2 W 1 330C595H29
R-6 Q-2 Base 39K, +5%, 1/2 W 1 330C664H87
R-7 Q-2 Base Same as R-2

R-8 Q-2 Emitter Same as R-5

R-9 Q-2 Collector 270 ohms, *5%, 1/2 W 1 330C664H35
R-10 Q-2 Colleetor Same as R-2

R-11 Q-3 Base 22K, +10%, 1/2 W 1 330C595H41
R-12 Q-3 Base 820 Ohms, +5%, 1/2 W 1 330C664H47
R-13 Q3"Emitter 150 Ohms, #10%, 1/2 W 1 330C595H15
R-14 Microphone Current Bleeder 1.5K, *5%, 10 W 1 187A281HO01
R=15 Voltage Divider 1K, +10%, 2 W 1 330C597TH25
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ELECTRICAL PARTS LIST

g;;:géi Function Description gcfcri.e Mgéus?éit;{i%rr;s
RESISTORS (Concluded)
R-16 Voltage Divider 750 Ohms, +5%, 1 W 1 330C666H46
R-17 Voltage Divider 4K, * 5%, 10W 1 187TA281H02
R-18 Voltage Divider 20K, * 5%, 1w 1 330C666H80
R-19 Voltage Divider Same as R-11
R-20 Q-3 Base Blocking 68K, * 10%, 1/2 W 1 330C595H47
R-21 Q-2 Base 470 Ohms, *+ 10%, 1/2 W 1 330C595H21
R-22 Q-3 Base Blocking 56K, +5%, 1/2 W 1 330C664H91
R-23 Voltage Divider Same as R-16
R-24 Q-3 Base Blocking 15K, *10%, 1/2.W 1 330C595H39
R-25 Q-3 Base Blocking 560 Ohms, & 10%;,1/2 W 1 330C595H22
TRANSFORMERS
T-1 RF Coupling Impedanee Ratio 25 K /300 Ohms 1 S#1962697
T-2 AF Output 25K 7600 Ohms 1 330C590H01
TEST POINTS
TP-1 B- Terminal Stud 1 330C592H01
TP-2 Transistor B+ Same as TP-1
TP-3 Test Point R=16 Same as TP-1
TP-4 Test Point/B + Same as TP-1
TP-5 TestyPoint, R-14 Same as TP-1
TP-6 Test Point R-18 Same as TP-1
TP-7 Test Point R-19 Same as TP-1
TP-8 Test Point R-20 Same as TP-1
TP=9 Test Point R-20 Same as TP-1

WESTINGHOUSE ELECTRIC CORPORATION
RELAY-INSTRUMENT DIVISION

NEWARK, N. J.

Printed in U.S.A.
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