- MAINTENANCE MANUAL

PORTABLE TEST SET MODEL 4EX3AI11
COMBINATION NUMBERS TM11,12,13,16, AND 17

¥

avSvp-191 [enuely aoueuajuley

SPECIFICATIONS *

iptios Lo meter for ol which hawe
ralieed motering £ LT T
, uhssi=gmr=Vall velipeter
Neter wued in o test set 3=1/2" pamel prier with joselod pivel, off-cester more
Beng] piwity =10 d #50 micr Exter=al reaidis kfed 1o mnlo
Full =calo e e Yol t) ,
Inte FERINEATIGE LIT0 ohms =18
Dasplng faotor 47 noelnsl
Ricapankce times 1.4 %a i romdne ]
se ¥ T asf fuill Wenle
Owerlsad proatoection Beter movement grotacted by diodes
Caniraljead molsring Vlch test esblis conne | st cable oo d i

Ime t1oss (Exciter Inaag
Cumism MY Eql

F (IFAZ or 1
tn BARTE 1] Esscutive
Il nno Costes NVE Egulmnsnl),

T e
Ramg s - =elsg tor

falarity mwiten

High Ses=sitivi S toh 8 lWl-millivolt foll sScali eetal Faige
L8 TiEA B tor m— Heveris ndlef from fesi circuifs x
n® — "ET to BELsuTe discyd mtor I
EMTH TEAT #e TrasERl L ror _— w
AVDT0 §uelis Far e bng ssdio =igonl gomorator |
L Emir
EIEE jsck For Reyiig or w il : EREE :

#ith mike or ha
TewrE wikth kandeet

ot msd mem | Eriring

C voltmoisr [usetions wing el probes
ange prleetor Selects 1, A, IR, 30, 000, 300 o LOOL wibor minge {(with temf splsctar in
WM poaition)
Polarity =switch Severses palarity of meisr
Operating temj P 0°C to 450°C {+30°F to F1Z2'F)

Size [ x ¥ x:0) S=17x T3.87 x 5.4 6.7 x 13,5 = &.g"

¥eipny i.5 pounds | 3.0 pousia

= These specificatl
for the complefo @pe

endied primarily for the sse of the ssrviceman, Hpofer to. tha appropriste Specificaticn Shoet
& tlang,

==]1n MASTRE II, - B
Fynten Rodatd 1o

Live [l and Ceston NVP, these functicons e syailable from the rod plug of the t=at cable plopged Ists
ank af Lie bWlack nstering slig.

N
ssnsnm{g@!mcmn




LBI-4

454

TABLE OF CONTENTS

SPECIFICATIONS ....eeeecencsoacsonseansacansosns e tess e e et cseves Cover
DESCRIPTION ........ Ceseersaeene et eraeaeea . cesees se et essssesacssoae 1
OPERATION .....0000uve ceeenarens creeareane . e e recenresetsenensesen e ne esee
Centralized Metering ......... R, teiesaaes cieesasesesecectssaearacase 1
DC Voltmeter MeasurementsS .....coeeevececs ceeeeann Ceeesssessasessssesnsonans 2
CIRCUIT ANALYSIS .....00ecesncnonss e esecesetateeen e esereaseseransenans cereeane 2
DISASSEMBLY ......c0ceeansncnncanes cesseseranan cereeens craeee s ceesann eese 2
Calibration Procedure .........cc00eeeuaen e e rtesec e ceeens cheeeee 2
OUTLINE DIAGRAM ....iteuverveeneennnsnaononaesonasasans e eseresaarsereesaraanns .o 4
SCHEMATIC DIAGRAM ..... Cerseeesaans N cecsesienen 5
PARTS LIST ........ C et et e et ceeeesen e et et cien 6
TEST CABLE 19D402466G2 ......0ci00otiasencns f et e i e eeses e cr s et e san e .e 7
ILLUSTRATIONS
Figure 1 - Calibration Setup .s..v.ieriivcreceronns . . Ceetecreseeeneann eveee 3
COMBINATION NUMBER INDEX
COMBINATION NUMBER USED WITH
TM11 Includes: 4EX3All with 19D402466Gl Porta~Mobil, MASTR Professional, MASTR
Cable and Test Probe Assembly Imperial, Executive Series and MTS.
TM12 Includes: 4EX3Al1l with 19D402466G1l Porta-Mobil, MASTR Professional, MASTR
& G2 Cables and Test Probe Assembly Imperial, Executive Series, MTS and IMTS
T™M13 Includes: 4EX3A1ll with 19D402466G2 IMTS
Cable and Test Probe Assembly
TM16 Includes: 4EX3Al1ll with 19D416576Gl MASTR II
Cable and Test Probe Assembly
TM17 Includes 4EX3A11 with 19D402466G1, Porta-Mobil, MASTR Professional, MASTR
and 19D416576G1l Cables and Test Imperial, Executive Series, MTS and
Probe Assembly MASTR II
WARNING

No one should be permitted to handle
with high voltage; or to connect any
units are supplied with power., KEEP

any portion of the equipment that is supplied
external apparatus to the units while the
AWAY FROM LIVE CIRCUITS.

ii




DESCRIPTION

Test Set Model 4EX3A11 is designed to
facilitate servicing General Electric Two-
Way Radios. For equipment with centralized
metering facilities, a Test Cable connects
the Test Set to the transmitter or receiver
being serviced. For equipment which does
not employ centralized metering, the set
may be used as a 20,000 ohms-per-Volt DC
voltmeter.,

The off-center zero on the meter scale
permits both positive and negative discri-
minator voltages to be measured, without
changing the polarity. At the same time it
preserves maximum scale lengths, so that
readings can be made easily and accurately,

The steel case of the Test Set has a
carrying handle and four rubber feet, which
protect surfaces on which it is laid. All
controls are located on the front panel;
test jacks (except for the test probe jacks)
are located on the ends of the set.

CARRYING CASE (Option 7445)

A two section metal carrying case is
available for storing and carrying the Test
Set. The set slides into the front section
of the case, where it is protected from
shock by rubber pads., A test cable can be
left connected to the meter, draped over
the dividing partition, and stored in the
rear section of the case with the test
probes. Space is also available for stor-
ing additional test cables.

OPERATION

All controls on the Test Set are con-
veniently located on the front panel., The
microphone jack and the AUDIO test jacks
for MASTR Professional, MASTR Imperial,
Executive Series, MASTR Mobile Telephone
systems, and IMTS Mobile Telephone systems
are located on the right end of the set
beneath the 32-pin test cable jack, The
microphone jack and the AUDIO test jacks
for MASTR II Executive II and Custom MVP
are located on the left end of the set.

NOTE

Before transporting the Test Set,
always place the RANGE SELECTOR
switch in the OFF position to damp
the meter movement.
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ver, The TEST SELECTOR switch can then be
used to select the circuit which is to be
metered. A label is normally provided near
the centralized metering jacks to indicate
which circuits are metered with the TEST
SELECTOR switch in positions "A" through
"K', Alignment instructions for trans-
mitters and receivers with centralized
metering also indicate the metering posi-
tions to be used.

In tubed MASTR Professional and Exe-
cutive transmitters, the PA plate current
can be measured by placing the TEST SELECTOR
switch in position "G" and the RANGE SELEC-
TOR switch in the "TEST 1" position. The
PA plate voltage can be measured by moving
the RANGE SELECTOR switch from the TEST 1
to the 1000 (Volt) position.

NOTE

Since many transmitters designed
for centralized metering are ad-
justed for a PA PLATE loading of
0.7 Volt (position "G"), a red
mark has been provided on the meter
scale at this reading.

In MASTR Royal Professional, MASTR
Imperial, MASTR II, Royal Executive, Execu-~
tive II and Custom MVP transmitters, the PA
current can be metered by placing the TEST
SELECTOR switch in position "G" and pressing
the HIGH SENSITIVITY switch, The PA volt-
age (Vecc) can be measured by placing the
TEST SELECTOR switch in "G" position, the
POLARITY REVERSING switch in the "=" posi-
tion, and the RANGE SELECTOR switch in the
15 (Volt) position,

—CAUTION.

Do not press the HIGH SENSITIVITY
switch when metering tubed trans-
mitters., This may apply the high

B+ directly across the meter,
damaging the Test Set, Use the HIGH
SENSITIVITY switch only where di-
rected in Royal Professional, MASTR
Imperial, MASTR II, Royal Executive,
Executive II and Custom MVP Mainten-~
ance Manuals,

Range-Selector Switch

In TEST 1 position, this switch sets
the meter range for 1 Volt full scale; in
TEST 3 position, it sets the range for 3
Volts, For centralized metering, this

position.

CENTRALIZED METERING

When servicing two-way radios with
centralized metering jacks, connect the
proper test cable from the Test Set to the
metering jack on the transmitter or recei-

Polarity~Reversing Switch

If the needle on the meter should
deflect to the left end of the scale, this
switch can be used to reverse the polarity
of the meter and bring the reading on-scale.
While metering PORTA-MOBIL, MASTR Executive,
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MASTR II, Executive II, Custom MVP and Im-
perial equipment, it should normally be in
the '"+" position; for MASTR Professional
equipment it should normally be in the '"="
position, It may be necessary to switch
the polarity of the meter while checking
FIL voltage, depending upon whether the
radio is installed in a vehicle with a
positive-ground or negative-ground battery,

High Sensitivity Switch

This switch permits the driver and PA
current to be metered in Royal Professional,
Royal Executive, MASTR II, Executive 1I,
Custom MVP and MASTR Imperial transmitters.

With the range selector switch in the
1-Volt position, pressing the high sensi-
tivity switch (S6) bypasses Rl (16.2K ohms)
and R2 (2430 ohms) with potentiometer R9
(25-500 ohms) and R10 (390 ohms). The
lower resistance in the meter input circuit
permits 100-millivolt full scale meter
reading.

DISCriminator Switch

Pushing the DISC button instantly
switches the meter from test positions
"B" through "K" back to the discriminator
circuit (position "A"). This feature eli-
minates the need for a second meter to
monitor the discriminator voltage.

XMTR TEST Switch

When servicing a transmitter, the
transmitter can be easily keyed by pressing
the XMTR TEST switch,

AUDIO Jacks

While the Test Set is connected to a
transmitter, the AUDIO test jacks, on each
end of the set, provide a convenient place
to connect an audio oscillator for modula-
ting the transmitter. This facilitates
setting transmitter modulation levels,

With the Test Set connected to a receiver,
the receiver audio output can be measured
across the AUDIO test jacks.* An audio
voltmeter or distortion analyzer can be
easily connected here for receiver quieting
or SINAD measurements. Note that these
jacks are properly spaced to accept a
standard dual-banana plug, and are labeled
for MASTR and MASTR II (including Executive
II and Custom MVP),.

Microphone Jack

The microphone jacks on the ends of
the Test Set provide convenient places to
connect a microphone or handset for keying
or voice-modulating a MASTR transmitter.
The audio output of the receiver can also
be monitored by a handset connected to
these jacks.

OPERATION

DC VOLTMETER MEASUREMENTS

To use the Test Set as a DC voltmeter,
just place the TEST SELECTOR switch in the
"VM'" position. Use the RANGE SELECTOR
switch to select the desired voltage range:
1, 3, 15, 30, 100, 300 or 1000 Volts. Con-
nect the test probes to the red and black
jacks beneath the meter on the front of the
Test Set.

With the polarity-reversing switch in
the "+'" position, the red test probe jack
will be positive and the black jack will be
negative. To quickly change the polarity of
the test probes, just flip the switch to the
"-" position,

CIRCUIT ANALYSIS

The voltage range desired is selected
by RANGE SELECTOR switch S3, which connects
meter M1 to TEST SELECTOR switch S2 through
a series string of precision resistors
(R3 through R8). S3 switches the positive
and negative sides of the meter to eleven
floating pins on S2, which selects the cir-
cuit to be metered.

Diodes CR1 and CR2 1limit the meter
overload to approximately six times the
rated current of the meter, with less than
0.5% full-scale compression, As a 1-Volt
instrument, the meter is protected for a
1000 to 1 overload., However, under this
condition, one or more of the meter resis-
tors may be damaged.

-CAUTION

Due to the lower resistance in the
meter circuit, the meter is more
susceptible to damage when using the
high sensitivity (HS) switch. Always
check the meter reading before press-
ing the high sensitivity switch.

DISASSEMBLY

To service the Test Set, simply re-
move the four screws holding the rubber
feet and 1ift off the back plate.

CALIBRATION PROCEDURE
If meter M1 is ever replaced, poten-
tiometer R9 must be reset according to the

following procedure.

1. Remove the back plate from the
Test Set.

* In PORTA-MOBIL receivers before Rev, A, the LO side of the receiver audio output will
appear at the AUDIO HI jack on the Test Set and the HI side will appear at the AUDIO

LO jack.
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Figure 1 - Calibration Setup

2, Place the Test Selector switch
in the VM position, the Meter
Sensitivity switch in the 1-Volt
position, and the Polarity switch
in the "+" position.

3. Connect the three calibration re-
sistors and a fresh 1-1/2-Volt
"D'" cell as shown in Figure 1.

4, Apply the test probes as shown
and note the exact meter reading

(should be approximately 90 on
the top meter scale).

Now move the positive test probe
to point "A" (junction of 133-ohm
and 14.7-ohm resistors). Then,
hold down the HIGH SENSITIVITY
switch and adjust R9 for the exact
reading obtained in Step 4. Re-
peat Steps 4 and 5 until meter
readings are the same, and replace
the back plate.
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OUTLINE DIAGRAM

TEST SET MODEL 4EX3All AND
TEST CABLE 19D402466G1
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IN ORDER T0O RETAIN RATED EQUIPMENT
PERFORMANCE REPLACEMENT OF ANy
SERVICE PART SwouLp BE MADE ONLY
WITH A COMPONENT HAVING THE SPECIF)-
CATIONS SHOWN ON THE PARTS LIST FoR
THAT PART.

(19D402466, Rev. 3)

(for PORTA-MOBIL, MASTR Progress Line Professional
and Executive Series, and MASTR MTS)
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PARTS LIST

LBI-4455C

TEST SET
MODEL 4EX3Al11

e, CAPACITORS ~ = - - = = - — =
Cl 5494481P12 Ceramic disc: 1000 pf *10%, 1000 VDCW; sim to
RMC Type JF Discap.
c2 5496267P10 Tantalum: 22 uf +20%, 15 VDCW; sim to Sprague
Type 150D.
———————— DIODES AND RECTIFIERS - - - - - -
CR1 5494922P1 Silicon; sim to Type 1N456,
and
CR2
———————— JACKS AND RECEPTACLES - - - - - -
J1l 19C307126P2 Connector: 32 male contacts, black phenolic,
9 amps at 125 VRMS; sim to Elco 01-2232-122-004-
101,
J2 Connector. Includes:
194116061p2 Receptacle: 4 female contacts; sim to Amphenol
Type 91-PN4F-1000.
184116061P4 Lockwasher.
19A116061P5 Nut’, knurled.
J3 18B209152P3 Jack, tip: black nylon body; sim to EF Johnson
108-903.
J4 19B209152P2 Jack, tip: red nylon body; sim to EF Johnson
108-902.
J5 19B209152P4 Jack, tip: dark green nylon body; sim to EF
Johnson 108-904.
Jé 19B209152P3 Jack, tip: black nylon body; sim to EF Johnson
108-93.
J7 19B209152P8 Jack, tip: dark blue nylon body; sim to
EF Johnson 108-910.
Js 19B209152P3 Jack, tip: black, sim to E.F., Johnson 108-903,
Jo 19B219627G1 Connector: 6 contacts.
J10 19B209152P4 Jack, tip: dark green nylon bedy; sim to EF
Johnson 108-904.
J11 19B209152P3 Jack, tip: black nylon body; sim to EF Johnson
108-903,
——————————— METERS ~ -~ = = = ~ = = — =
M1l 5491869P11 Meter, panel: special scale, -10/0/450 ua,
1370 ohms *15% movement; sim to GE Type DO-91,
---------- RESISTORS = = = =~ = = = - —
Rl 19C314256P31622 Metal film: 16,200 ohms 1%, 1/2 w,
R2 19C314256P32431 | Metal film: 2430 ohms +1%, 1/2 w.
R3 19C314256P34002 | Metal film: 40,000 ohms *1%, 1/2 w.
R4 19C314256P32403 | Metal film: .24 megohm *1%, 1/2 w,
RS 19C314256P33013 | Metal film: 301,000 ohms #1%, 1/2 w,
R6 5495948P515 Deposited carbon: 1.4 megohm *1%, 1/2 w; sim
to Texas Instrument CD1l/2MR,
R7 5496945P558 Deposited carbon: 4 megohms *1%, 1/2 w; sim
to Texas Instrument CDIR.
R8 5496955P568 Deposited carbon: 14 megohms *1%, 2 w; sim to
Texas Instrument CD2R.
R9 2R73P46 Variable, composition: 500 ohms +20%, 2.25 w;
sim to Allen-Bradley Type J.
R10 3R77P391J Composition: 390 ohms 15%, 1/2 w,
—————————— SWITCHES - = = = = - — - =
51 4038269P1 Slide: DPDT, 1 amp at 125 VAC, 0.5 amp at 125
VDC; sim to UID Electronics SW122.

52 19C307113pP2 Rotary: 2 sections, 2 poles, 12 positions, non-
shorting contacts; éim to Oal‘( 23558-x2. }( } - - TTT== MISCELLANEQUS = - - = = - = -
83 19C307113P1 Rotary: 2 sections, 2 poles, 10 positions, non- NP243568 Nameplate.
shorting contacts; sim to Oak 235584-K2. 19B2048356G1 Test Probe Assembly: Red test lead.
S4 5491286P4 Push butto; black): DPDT t
> o c C:niac‘:g >3 ampe ;t‘“i”;gnviz}’ gi’;‘:z‘ 19B204835G2 Test Probe Assembly: Black test lead.
,
Switchcraft 4006. '
56 19B209165P4 Push butto: white): SPST 11 H
Pu Grayhil? éov;zgis-z. , normally open; sim CALIBRATION RESISTORS
(Not Part of Test Set)
87 19A116887P1 Push button (red): DPDT, momentary contact;
sim to Grayhill 46-232.
im to Grayhi 5495948P17 Resistor, deposited carbon: 14,7 ohms *1%, 1/2 w;
sim to Texas Instrument CD1/2MR,
-------- TERM INAL - = m - - - ;
E AL BOARDS 5495948P113 Resistor, deposited carbon: 133 ohms +1%, 1/2 w;
TB1 748742422 Miniature, phen: 1 terminal. §im to Texas Instrument CDL/2MR.
TB2 7775500P56 Phen: 6 terminals 3R77P101K Resistor, composition: 100 ohms *10%, 1/2 w.
. (brown-black-brown-silver bands).
—————————— MISCELLANEQUS - - - - — - -
19B205872G1 High Sensitivity Board. (Includes R9, R10, S6),
19C303609G1 Chassis Assembly. 8.5 x 10.75 x 4.7 inches,
gray chromate coated steel.
19B204802P1 Cover: 11 x 4,73 x 3.06 inches, gray aluminum.
194115081P2 Bumper: 0.5 x 0.25 x 0.125 inches, black rubber;
sim to Atlantic Rubber 1308.
19A115431P1 Knob, set screw: 1.525 x 0.937 x 0,905 inches,
black styrene, aluminum insert; sim to Raytheon
DS90-3-2. (Used with S2 and S3).
19B201944P3 Handle, bow: 7.562 x 0,85 x 0.281 inches, black
vinyl; sim to Philadelphia Handle 4825,
19B201074P306 Tap screw, Phillips Pozidriv@: No. 6-32 x 3/8.
(Secures rubber bumpers).
7115130P9 Lockwasher: sim to Shakeproof 1220-2. (Part of
52, 83).
7115130P11 Lockwasher: sim to Shakeproof 1222-1. (Part of
§5, S6),
7165075P2 Hex nut, brass: No. 3/8-32. (Part of S3, 353).
4033394P1 Nut, knurled. (Used with S6),
19B200525P187 Rivet: .123 dia. (Secures handle).
4033394P3 Nut, knurled. (Used with S3, 84).
———————— ASSOCIATED CABLES — — = = = = ~ -
W1 CABLE ASSEMBLY
MASTR II
19D416576G1
Pl (Part of 19D416574P1 cable).
and
P2
P3 19C307126P1 Connector: 32 female contacts, black phenolic,
9 amps at 125 VRMS, with blue phenolic knob and
blue steel hood; sim to Elco 01-4232-107-001-101.
19D416574P1 Cable: approx 2 feet long. Includes Pl and P2).
w1 CABLE ASSEMBLY
PORTA MOBIL. MASTR PRO. EXEC and MTS
19D402466Gl
Pl 19C307126P1 Connector: 32 female contacts, black phenolic,
9 amps at 125 VRMS, with blue phenolic knob and
blue steel hood; sim to Elco 01-4232-107-001-101.
P2 19C303568P1 Connector; includes 18 pin plug cable, approx
36 inches long.
w2 CABLE ASSEMBLY
IMTS
19D402466G2
Pl 19C307126P1 Connector: 32 female contacts, black phenolic,
9 amps at 125 VERMS, with blue phenolic knob and
blue steel hood; sim to Elco 01-4232-107-001-101,
P2 19C303568P1 Connector: includes 18 pin plug cable, approx

36 inches long.
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I'. APPLIED PRACTICES A4031623 & AU032777.

. TAPE UNDER CABLE CLAMP OF PI TO INSURE GOOD GRIP.
. TERMINATE COAX WIRE PER B748947QP| OR P2.

2
3
Y. ALL DA BUS WIRE
5

IS 19A115060P26.

. STAMP WITH: MARKEM MARKING COMPOUND

HM7153
I YORY

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY
WITH A COMPONENT HAVING THE SPECIFI-

CATIONS SHOWN ON THE PARTS LIST FOR
THAT PART.

(19D402738, Rev. 2)

TEST CABLE 19D402466G2
(FOR IMTS MOBILE SYSTEMS)
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LBI-4454

ORDERING SERVICE PARTS

Each component appearing on the schematic diagram is identified by a symbol number, to sim-
plify locating it in the parts list. Each component is listed by symbol number, followed
by its description and GE Part Number,

Service Parts may be obtained from Authorized GE Communication Equipment Service Stations
or through any GE Radio Communication Equipment Sales Office, When ordering a part, be
sure to give:

GE Part Number for component
Description of part

Model number of equipment
Revision letter stamped on unit

W N

These instructions do not purport to cover all details or variations in equipment nor to
provide for every possible contingency to be met in connection with installation, operation
or maintenance.

Should further information be desired, or should particular problems arise which are not
covered sufficiently for the purchaser's purposes, contact the nearest Radio Communication
Equipment Sales Office of the General Electric Company.
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