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. THEORY OF OPERATION

General Description

The Model MPR-5 miniprobe is a superhetrodyne receiver using a
voltage controlled oscillator. Single and double conversion
are used. It is modular in construction consisting of the

following components.

11 Plug-in Tuning Modules with the following Tuning Ranges:

TL - .02 to 15 MHz

T2 - 15 to lu0 MHz

T3 - 10U to 200 MHz
T4 = 200 to 300 MHz
T5 - 300 to 400 MHz
176 - 400 to 50U MHz
T7 - 500 to 60V MHz
T8 - 600 to 790 MHz

T9 - 790 to 100U MHz
TI0 - 1.0 to 1.6 GHz
Tll - 1.6 to 10 GHz
Model Bl2 Basic Unit
Model FC-6 Frequency Counter
Model S9.Visual Display Unit
Model PS-11A AC Power Supply
Carrier
Model BP-lU Rechargeable Battery Pack
Model Bl2 Battery Pack (Not Rechargeable)

Accessories as follows:

MEI #6206 2 Fuse

MEI #R-6292 1 Whip Antenna

MEI #6858 1 Ant. Cable

MEI #6860 1 Gator Clip Ass'y.

MEI #7807 1 Headset

MEI #7832 1 Headset Cord (R-7833)

MEI #7838 1 Adapter

MEI #30558 1 Long Wire Ant.

MEI #30561 1 Microwave Ant.

MEI #30562 1 Blocking Capacitor

MEI #30568 1 Short Wire Ant. Ass'y

MEI #6865 1 Battery Pack Output Cable
MEI #6866 1 Remote Tuner Cable (MPR-5)

1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, CONNECTICUT, USA
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II. DESCRIPTION OF MAJOR COMPONENTS
1.) Tuning Modules Tl through Tl0: Refer to Figs. 1l thru 30

Each of these tuning modules consist of a fixed RF bandpass
filter for the particular tuning range. Also included in
this module are trimming resistors for setting the range of
the voltage controlled oscillator. The VCO is located in
the Bl2 basic unit and is common to tuning heads Tl thru

TlU.
2.) Tuning Module Tll: Refer to Figs. 31 and 32

This microwave tuning module (1.6 to 10 GHz) consists of a
cavity tuned oscillator and mixer diode. The IF frequency
generated after mixing is 23.5 MHz. All connections are
made through the nine pin "D" comnnector. A sawtooth voltage
is applied to pin 14 of the "D" connector for sweeping the
oscillator ‘for the visual display.

3.) Model Bl2 Basic Unit: Refer to Fig. 4U and 43

This module contains circuitry common to all tuning modules.
It consists of:

IF Amplifier

Audio Amplifier

AM and FM Detectors

B.F.O.

Signal Strength Indicator

Wideband R.F. Amplifier

Subcarrier Detection Circuitry

Voltage Controlled Oscillator

Doubly Balanced mixers for single and double conversiom
Xtal Oscillator used for double conversion

LHEBEOQOQMEMUOUO WD
L]
N N S N N N S N N

4.) Model FC-6 Frequency Counter: Refer to Fig. 51

This module functions as a very accurate frequency dial. It
is a frequency counter which measures the local oscillator
frequency and offsets it by the proper amount so that the
display indicates the actual frequency to which the receiver
is tuned. A liquid crystal display is used for the readout
and has backlighting for low ambient light areas. A X 10
multiplier is supplied for one extra digit resolutuion. When
this is.used the most significant digit is dropped.

5.) Model S9 Visual Display Unit: Refer to Fig. 46

This module is used to obtain a spectrum display for both

the RF carrier and subcarrier. If can also be used to display
the demodulated signal. A variable sweep rate is used to
synchronize the demodulated signal.

g; 1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, CONNECTICUT, USA
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When displaying the R.F. spectrum the signal is obtained
from the input of the IF amp. (23.5 MHz) and applied to
the input of the 5 MHz bandwidth amplifier IC7 and IC6
where it is amplified. It is then applied to the doubly .
balanced mixer MX~1. The L.0. port of the mixer MX-l is
fed a sweeping osc. sig. from osc. IC4 with a maximum
sweep width of 5 MHz. Sweeping is accomplished by apply-
ing a sawtooth voltage to varactor D10. The sawtooth
voltage is generated by IC3. The amplitude of the saw-
tooth voltage can be varied by adjusting R4 (sweepwidth
control). The mixer MX-l converts the signal to 10.7
MHz where it is amplified and detected by IC5. It is then
further amplified by IC2 and Q3/Q4 and applied to the
cathode ray tube for display.

When displaying the subcarrier spectrum, a similar signal
is generated in the Bl2 module (detected 0-30U KHz sig.)
and applied to pin 7 of the "D" connector of the S9 module.
It is then amplified by IC2 and Q3/Q4 and applied to the
CRT for display.

Dmodulated signals are applied at pin 9 of the "D" conmnector
for display on the CRT. Switch SW-3 and R33 (rate vern) vary
the sweep rate for synchronization. The microwave tuner (T1l)
swept signal is applied to pin 3 of the "D" connector for
display on the CRT.

Model PS-11 AC Power Supply: See Fig. 37

This module supplies DC output voltages of 9 volts and 27
volts for operating the circuitry in the Bl2, FC6, and S9.
The 9 volts is regulated and is used for the audio cmplifier
and signal strength indicator circuitry. The 27 volts is
fed to the Bl2 where it is regulated to 18 volts and used
for all other circuitry. It is essential that the voltage
supplying the V.C.0. be regulated to obtain stability. The
power supply also has cicuitry for connecting the antenna
connector of the tuner to the power line for carrier current
detection. It can be operated on either 115 or 230 volts AC
S0 or 60 cycles.

CARRIER: Refer to Fig. 33

The carrier contains the necessary connectors and wiring
for connecting together the B1l2 basic unit, the FC6 fre-
quency counter, the S9 visual display unit, and the power
supply. It also can be used with the rechargeable battery
pack for moving around to locate a source of R.F, radiation.

MODEL BP-10 Rechargeable Battery Pack: Refer to Fig. 35

The battery pack consists of rechargeable gel cells that can

1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, CONNECTICUT, USA
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be recharged using the PS-11 power supply as a battery
charger. A battery charge condition meter is included.
Running time with full load is approximately two hours.

9.) Miniature Battery Pack.

The purpose of this battery pack is to allow the basic
unit with one tuner and headphone to operate as a complete
receiver. In this configuration it can be easily concealed.

Operating time is two hours.

TROUBLE SHOOTING

The quickest way to isolate the trouble to a specific module is

to replace it with a known good module. It is recommended to do
this whenever possible. When the defective module has been iden-
tified, the following trouble shooting information should be used

to replace easily replaceable suspect components. If identifica-
tion of the defective component is complex, it is highly recommended
that the entire module or receiver be returned to the factory for

repair.

Before performing any troubleshooting on the Model S9 visual monitor,
it is advisable to be certain that the internal controls are pro-
perly set. See Section X and Fig. 56 for this procedure.

TROUBLESHOOTING CHART

l Symp tom ! Cause Remedy

]
keceiver completely . Open fuse
ﬁnoperative

Replace fuse on PS-11
power supply panel.

aecmnre: e fm——

—
M

!
! Defective AC line cord Check with ohmmeter and
: replace if necessary.

: Defective PS1ll power Check with ohmmeter and
supply output cable replace if necessary.

H

; % No 27 volt or 9 volt ! Use standard trouble-
: from PS11 power supply i shooting techniques to
' i locate defective compon-
; ent in PS-11 power supply
: i Refer to Fig. 37, 38, 39.
L ;
: { No tuning voltage
! §app1ied to VCO

Replace IC6 in Bl2 module

1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, CONNECTICUT, usa
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Cause

Page 9

Remedy

éCathode Ray Tube
! does not light

Intensity control in-
correctly set

[~

Adjust intensity con-
trol.

See fig. 56.

CRT filament burned
out.

i Replace CRT. See section
© VIII for disassembly of

! 9 module.

A

? Poor signal sen-
i sitivity in all
- bands

IF Gain control not
at max. position

'
!
¢
b
!
H
!

Rotate IF gain knob
max. CW.

]
Defective transistor :
or IC in Bl2 basic
unit

See Section VII for dis-
assembly of Bl2 module.
Refer to Fig. 55. Re-
place Ql, Q2, Q3, IC2,
IC7, IC4, ICS.

IF amp. out of align-
ment

Realign IF amp. See
Section VI.

‘No audio output.
'Sig. strength in-
:dicator indicates
"on station.

‘Audio Amp. defective

See Section VII for dis-
assembly of Bl2 module.
Refer to Fig. 55.
Replace ICl.

;BFO inoperative

Y A P A T Sal A Y WS s XY Tt v® e W

Osc defective

See Section VII, Fig. 55
Replace Q4 in Bl2 module

Xtal defective

o e mear o teemsomur} tomae .-....w'_.... ae

Replace 23.5 MHz xtal in
BFO ckt in Bl2 module.
See Section VII.

No subcarrier audio
"output or display on
.89 visual monitor

PSRRI SRR

Subcarrier OSC inoperad
tive

Replace Q9 in Bl2 module.
See Section VII, Fig. 55

rnene

Subcarrier osc. buffer
amp. inoperative

Replace Q8 in Bl2 module.
See Section VII, Fig. 55.

b oo e i e ey

‘Subcarrier amp/det.
inoperative

Replace IC7 in B12 module.
See Section VII, Fig. 55.

‘Subcarrier audio
normal but no sub-
icarrier display on
&isual monitor

e tos b r et

Subcarrier osc. not
sweeping

Sweep width control not
set properly.

.

S9 not getting
signal.

T S

Switch on bottom surface of
S9 in wrong position.

‘Trace appears on
'CRT, but no signal
.display

H

{

?
.

Vertical amplifier in
operative.

Replace IC-2, Q3, Q4 in S9
module. See Section VIII.

Fig. 47.

b et ey ¢ g o g e, e a1t cs

Defective CRT

(R SRS K

Replace CRT in S§9 module.
See Section VIII.

1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, COMNECTICUT, USA



— 13

"3 T3 T3

3

—3 T3

—3 "3 3

Vl

'
-~

Symp tom

Cause

MPR-5 - MI - 2/24/86 Page 1V

Remedy

!
|
F

s

s rerBL ey . S ie e, S e wewa

No trace on CRT

regt e oy -

Horizontal sweep
circuitry inoperative !

‘1
l

Replace ICl, Q5, Q6, in
S9 module. See Section
VIII, Fig. 48.

. Horizontal position
incorrectly adjusted

Adjust horizontal pos.
control. See Fig. 56.

H
=

i Defective CRT

.
.

Replace CRT in S9 module.
See Section VIII.

ems sy o o .

LED signal strength i
indicators do not
light. :

Defective LED pack-
ages.

Replace IC3, IC4, See
Fig. 55.

Tuner insensitive !
and not covering !
proper range. :

Tuner needs alignment:

Realign Tuner. See
Section V.

FC-6 frequency i
counter not indicat-

Tuner not seating
properly in socket.

Reinsert tuning module

ing properly. ;

i Low voltage

See Fig. 51, 52, 53, 54
and Section IX. Check
voltage at regulatiors
Q4, Q5 and replace if
necessary.

Defective integrated
circuit.

See Section IX. Replace
integrated circuit.

Display of FC-6
frequency counter
does not light.

No DC voltage getting‘
to counter.
not seating properly
in carrier.

Counter

Reinsert counter into
carrier connector.

No DC voltage getting
to counter circuitry.

e femicomonend.

See Fig. 51.and Section IX.
Replace voltage regulators

DISASSEMBLY/ALIGNMENT/ASSEMBLY OF TUNERS

Tuners TMPR-1 thru TMPR-10:

Refer to proper Fig. (Fig. 1 thru 30)

Remove screw located at the rear of the tuner with the large

diameter head near to the connector.
Carefully pull cover off tuner by holding knob in
Cover should be pulled

place.

one hand and remove cover with other.

away from front panel.

Leave other screw in

If the problem with tuner is that the band frequencies fall
short of the required range, proceed as follows to realign:

1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, CONNECTICUT, USA
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3.)

4.)

5.)

6.)

7.)

8.)

9.)

10.)

MPR-5 - ML - 3/5/86 Page l1

Plug tuner extension cable between tuner socket
in B-12 basic unit and tuner so that the tuner
(cover removed) is external to the basic unit.

Turn power on and frequency counter on.

Place tuner band switch in band to be adjusted.
["A" position is the low band (left), “B" position

is the high band (right).]
Rotate clock knob to zero position (CCW).

Find blue trim potentiometer on tuner printed
circuit board marked " A Lo" or "B" Lo".

Using small screwdriver, adjust this trim pot until
FC-6 reads correct frequency for corresponding band
low end. Allow about 5% extra for band overlap.

Now rotate clock knob to maximum CW to the "io"
position.

Adjust trim pot marked " A hi" or "B hi" depending on
band being adjusted. Again allow about 5% frequency

above band end for overlap.

Repeat steps 4, 5, 6, 7, & 8 until both ends of band
are correct. The "hi" and "lo" trim pots of each
band are interdependent. The trimpots of band A&B
are not dependent.

It should be remembered that the sensitivity will
start to degrade in overlap areas larger than 5%.
The receiver will not function with the tuner .on

the extension cable. This cable is provided ONLY

for trimpot alignment.

Reassemble tuner in the same manner as disassembly.

VI. B-12 BASIC UNIT ALIGNMENT

Proper electrical alignment of the B-12 should be done at the

factory.

Test equipment and experienced personnel are necessary

for the alignment and therefore should not be attempted in the

field.

The only alignment that should be attempted is setting

of the subcarrier adjustments as follows: Refer to Fig. 55.

C) 1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, CONNECTICUT, USA
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1.) Set up complete system as per general operating
instructions.

g' F_E y——%

2.) Using antenna and local signal tune in signal on
the T3A Tuner that is known to have a subcarrier.

3.) Place S9 monitor function switch in position 2.

4.) Now switch to subcarrier FM (monitor OFF) and set
‘subcarrier tuning knob to full counter clockwise
(zero frequency reading). Frequency counter should
read U.000. If it is between 0.010 and 9.990 do
not adjust core (left side towards rear). If it is
further off, adjust this core until it falls within

this range.

5.) Now tune subcarrier transmission and adjust the
core left side near L.E.D. meter for best sound.
Also the.right hand core near the L.E.D. meter
may be repeaked for maximum subcarrier signal level

display on scope (position 4).

— 3

VII. Bl2 MODULE DISASSEMBLY PROCEDﬁRE

1.) Remove six scréws in top panel and remove top panel.
This makes the IF semiconductors accessible for re-
. placement. They can be identified in Fig. 55.

[z

G; 1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, CONNECTICUT, USA
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3

2.) To disassemble lower unit, remove five flat head screws
on bottom surface. :

3.) Remove all flat head screws from sides of box and separate.

4.) Remove two pan screws from rear surface near edges.

3

5.) Slide chassis out from cover. The amplifiers in this unit
are soldered in. If they are to be replaced, extreme

e caution should be taken to keep parts placement and lead

length the same.

E

VIII. S9 MODULE DISSASSEMBLY PROCEDURE
l.) Remove four screws in top panel and remove panel.

2.) Using allen wrench, remove function knob and V gain knob.

3.) Pry off end cap on sig. cent. knob and use screwdriver
to remove knob.

4.) Remove the three nuts now visible using a S/16" nut driver.

'5.) Remove the two flat head screws visible on the top surface.

—3 T3

6.) Remove the three flat head screws visible on the bottom
surface.

7.) Remove the two flat head screws on the left side nearest
the center.

T3

8.) Separate the two sections of the box by pulling the small
section outwards and backwards. This will permit access-
ability for replacement of all semiconductors.

T 3
2

To remove CRT for replacement.
10.) Remove thumbscrew from bottom of box.
11.) Remove the remaining three knobs and 5/16" nuts.

12.) Remove flat head screws from left side of case.

—y —3

13.) Remove shock mounting material on both sides of the CRT.

I

14.) Remove CRT and Ckt. board assembly from box.

T3 T3

G? 1986 - F. G. MASQN ENGINEERING, INC., FAIRFIELD, CONNECTICUT, USA
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FC-6 FREQUENCY COUNTER DISASSEMBLY

The FC-6 has no internal adjustments. To replace components
dismantle as follows:

1.)
2.)

3.)

4.)

5.)

6.)

7.)

Remove 4 top panel screws and panel.

Remove 2 upper front panel screws and 2 control nuts

and remove front panel.

Now remove remaining top and bottom screws and pull left
and right covers apart. A screwdriver may be needed to
pry them apart. The display and resolution control will
remain with the right cover. The power switch and rear
plug will remain with the left cover. The male/male
jumper connector between the 2 boards may remvain in
either socket. Be sure you do not bend these pins when
separating the 2 halves.

The 2 PC boards may be removed from their covers by
removing the 4 mounting screws and the rear plug screws
and nuts and the resolution control nut.

If the display must be replaced, remove the 3 3-56 flat
head screws from the clear plastic LCD retained and re-
move display. The display itself is further contained
within a molded box with 2 “zebra" contact strips.
Observe carefully the dismantling of this assembly
before attempting reassembly. Note polarity of pin
alignment. Important: be sure the PC board contacts
are absolutely free of dirt and moisture when reassembly
is made. Do not tighten 3 retaining screws too tight
but evenly causing a slight bow in the clear plastic
retainer.

Removal and replacement of IC's can cause bent and damaged
pins. Appropriate care must be taken.

When re-engaging the 2 halves of the box, make sure the
male/male jumper connector between the two P.C. boards
is properly aligned.

INSTRUCTIONS FOR SETTING INTERNAL CONTROLS OF S9 MODULE

Refer to Fig. 56.

1.)

§-9 Visual Display Unit

To adjust internal controls, remove 4 small screws from top
panel and remove panel. The control potentiometers are now
accessiable and are identified by the cover graphics nearby.

1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, CONNECTICUT, USA
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l

All of these potentiometers are 2 turn type with slip
clutches at travel limits. Clicking noise is heard when

limit is reached.

}.1 Internal Adjustments-of S9

r 2y \

o

@
Q

e e e« o et

M==-99
INT. =
FOCUS =
ASTIG =

| H, POS,=
—GPOS. ca—() |
—SWP, CONV. CENT, |
F=TIME BASE GAIN |
=RF DET. GAIN
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i—swe CONV. GAIN
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&

O
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e 000000

t e cmmm —— - -

FIG. 5%
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Setting intensity, focus and astigmatism - (always

1.2

use AC power (PS-1lA) when making any of the

following settings).

a.) Set S-9 time base (4) with basic unit volume
at minimum (CCW) and vertical gain so line
appears on screen.

b.) Set rate and vernier for minimum CCW (slowest
speed).

c.) Set intensity for maximum brightness.

d.) Set focus and astigmatism for sharpest, roundest,
dot when it crosses the center.

e.) Brightness may be backed off for use in darkened
ambient light. Other controls may have to be
reset. )

1.3 Horizontal Gain and center settings

a.) Now set vernier maximum with rate switch still
at minimum (50 Hz).

b.) Set H gain and H centering so that line just
fills screen side to side and is centered.

1.4 Vertical Position setting

a.) Set S-9 function to Tll 3).

b.) Set B-12 IF gain to minimum (CCW).

c.) Set S-9 vertical gain to minimum (cCcwW) .

d.) Now adjust vertical position so that the base line
is slightly above the bottom edge of the screen.

1.5 Swept Converter Gain Setting

a.) Set S-9 function switch to "RF" (1).

b.) Remove antenna from B9.

¢.) Insert TlU tuner at any frequency.

d.) Set S-9 vertical gain to maximum (CW).

e.) Now adjust "swept conv gain" so that a small

amount of "grass" or noise appears on the base
line. This base line zverage will rise up slightly.

T3
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1.6 Subcarrier gain setting
a.) Set $-9 function switch to "sc'" (2).
b.) Set B-12 function switch to SCFM (3).
c.) Remove antenna from Bl2.
d.) Set B-12 IF gain to maximum CW.

e.j Insert T-6 tuner at any frequency so long as NO
signals appear on screen.

f.) Set B-12 subcarrier tuning control to about 250 KHz.

g.) Set S-9 vertical gain to maximum (CW)

h.) Now set subcarrier gain so that noise fills about
% the vertical area of the screen. (This is set
much higher than the "RF" and "T-11" modes because
when signals are tuned in on RF-FM they quiet the
IF noise to the subcarrier amplifiers thus re-
ducing the noise on the display.)

1.7 RF Detector Gain Setting (Tll)
5.) Set $-9 function switch to "T11" (3)

b.) Insert T-1l tuner into basic unit and set dial
at about 2.5 GHz.

c.) Set B-12 IF gain to maximum CW.
d.) Set B-12 function switch to wide bandwidth (5).
e.) Set S-9 vertical gain to maximum (CW).

f.) Now set RF detector gain so that about 1/8 inch
of noise appears on the base line.

1.8 Time Base Gain Setting
a.) Set S-9 function switch to "time base" (&)
b.) Set:B-12 Volume control to minimum (CCW).
c.) Set S-9 vertical gain control to maximum (CW).
d.) Now set time base gain so that base line is about
one vertical division from TOP of screen. (This

is so that signals with more negative going than
positive going components can utilize the whole
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screen area. Remember that in the time base
mode the vertical gain control is used more
for positioning and the basic unit volume
control is used for vertical gain.

1.9 Swept Converter Centering Setting

a.) Set S-9 function to "RF" (l). (The swept con-
verter centering control is a fine tune adjust-
ment to set the one signal tuned in, heard, and
seen on the "S" meter, to the center of the S-9
base line thus identifying the proper signal by
location on the base line.)

b.) Set all other controls as follows:

Function - "1 RF"

Power - toward front (found under S-9)

V Gain - clockwise until noise appears on base line
Swp. Width - Mid position

Rate - Position "1" (10-50 Hz)

Vernier - Maximum clockwise

c.) Select a steady fairly high level signal that has
no near by signals to use for alignment. AM
signals are best since their frequency is stationary.
Try around 1 MHz. If an uncrowded area is hard to
find, try the sound channel of a TV station even
though it is FM, it is spaced from nearby signals.

d.) Set the B-12 to narrow bandwidth (1) and very
accurately tune the signal for loudest noise
and highest "S" meter reading even if distorted.

e.) Now set the S-9 visual signal to the exact center
of the screen with the swept converter signal
centering trimmer. Be sure the horizontal center-
ing and gain have been preadjusted according to
1.3. If the center cannot be reached, return
the trimmer to the mechanical center (l0 turms
from end) and set intermal coil (L1l0) of the
vertical P. C. board for the center. Then fine
tune with the trimmer adjustment.

G; 1986 - F. G. MASON ENGINEERING, INC., FAIRFIELD, CONNECTICUT, USA
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