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Foreword

The Receiver Converter modules, Models TTRR-1C, TTRR-2C, TTRR-3C,
and TTRR-4C, are physically and functionally similar. Since the operating principles for
each module are the same (varying mainly in frequency range) only Model TTRR-1C is
explained in this manual. The differences between the modules are appropriately noted in the

text and tables.
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Figure 1-1. Receiver Converter, TTRR—( )C.
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Section 1

GENERAL INFORMATION

1-1. FUNCTIONAL DESCRIPTION

The Receiver Converter, Model TTRR—C is a transistorized, fixed-tuned, plug
in rf module that is used with several types of single-sideband receivers. Four modules
(Model TTRR-1C, TTRR-2C, TTRR-3C and TTRR-4C) cover the frequency range from 2
to 32 megahertz. Limitations on the mode of operation are dependent upon the receiver in
which the TTRR—C is used. The modules may be used for the reception of practically any
type of signal, the only limitation being an rf bandpass of approximately 0.5% of the fre-
quency te which the rf amplifiers are tuned.

The FTRR—C contains three high-gain rf amplifiers, a mixer, and a crystal-
controlled local oscillator. The gain of the rf amplifier is controlled by an AGC (Automatic
gain control) voltage supplied by the associated receiver. A RECEIVER CLARIFIER
control (located on the front panel) provides fine-tuning of the oscillator. Frequency
stability for the local oscillator is 1 part in 10 per day (Oven). The output of the TTRR—C

is 1.75 MHz.

1-2. PHYSICAL DESCRIPTION

a. EXTERNAL. — The front panel of the TTRR—C is provided with a knob to
facilitate handling the unit when inserting or removing it from the associated receiver. The
RECEIVER CLARIFIER contro! is located on the front panel and a plate identifies the input
carrier frequency. The plug-in interchangeability feature of the TTRR—C is provided by an
etched connector at the rear of the module; two slide latches on the front panel hold the
TTRR-C in place after it has been plugged into the associated receiver. Side covers provide
electrostatic shielding and protect the TTRR—C components when the module is removed
from the receiver. Each TTRR—C module weighs 1! pounds, and is 1Y, inches wide, 5% inches

high, and 8 inches long.
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b. INTERNAL. — Most of the smaller components in the TTRR—C are located
on a printed circuit board mounted to the chassis; the remaining components are chassis-
mounted. Table 1-1 lists the semiconductor complement of the TTRR—C. (Also refer to the
schematic diagrams, figure 7—1 through 7—-4.) Each tf section of the TTRR is shielded by

removable metal dividers to minimize interaction between stages.

Ny
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TABLE 1-1. SEMICONDUCTOR COMPLEMENT

Diesfizr:;gzn Type Function
CR101 IN3019B Voltage stabilizer
Q101 2N2495 1st rf amplifier
Q102 2N2495 2nd 1f amplifier
Q103 2N2495 3rd of amplifier
Q104 2N2495 Mixer
Q105* 2N2495 Buffer amplifier
Q106 2N2495 Local oscillator
NOTE - Q102 te Q106 may be 2N2084 in the TTRR=1C and TTRR-2C models.
* Q105 in the TTRR—4C model functions as a frequency doubler.

1-3. TECHNICAL SPECIFICATIONS
Technical specifications for the TTRR-C are as follows: —

Frequency range:

TTRR-1C 2-4 MHz

TTRR-2C 4-8 MHz

TTRR-3C 8-16 MHz

TTRR-4C 16-32 MHz

Tuning: Fixed-tuned

Frequency control: Crystal-controlled onscillator

Frequency stability: i part in 10° per day (Oven)

RF bandpass: Approximately 0.5% of the frequency to which the
module 18 tuned.

Noise figure: 15 dB or better

Input impedance: 50 ohms (nominal) unbalanced

Output 1.75 MHz if

Power requirement: Provided by assnciated receiver.
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Section 2
INSTALLATION

2-1. INITIAL INSPECTION

ully packaged to prevent
damage during shipment. Upon receipt of the equipment, inspect the packaging case and
its content for damage that might have occurred during transit. Unpack the equipment care-
fully, and inspect all packaging material for parte that may have heen shipped as Tonse
items. With respect to damage of the equipment for which the carrier is liable, The

Technical Materiel Corporation will assist in describing methods of repair and the furnish-

ing of replacement parts.

.2-2. INSTALLATION PROCEDURE

Since the TTRR—-C is a plug-in module and can be installed in the associated
receiver by inserting it into its respective position, no specific installation procedures are
given in this manual. Initial installation and test procedures for the TTRR-C are, therefore,

given in the associated receiver manual.

=N
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Section 3

OPERATOR’S SECTION

3-1. GENERAL
RR-C, the operator should familiarize him-
self with the RECEIVER CLARIFIER control on the front panel. This control is a trimmer

capcitor for fine-tuning the local oscillator.

3-2. WARM-UP PERIOD
When a crystal oven is used in the TTRR-C a 30 minute warm-up period is re-

quired to attain proper frequency stability.

3-3. OPERATOR’S MAINTENANCE
Operator’s maintenance is not required on the TTRR-C modules. Detailed main-
tenance, trouble-shooting, repair and alignment procedures are given in Section 5 of this

manual.
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Section 4

PRINCIPLES OF OPERATION

4-1. GENERAL

ure ‘ r\m

With one exception (refer to the NOTE below), the operating principies for each
TTRR-C module (TTRR-1C, TTRR-2C, TTRR-3C, and TTRR-4C) are similar, and
therefore only the TTRR-1C i ained in this section, Refer to the block diagrams, figu-

ree 41 thrangh 4—4 and the schematic dia agrame, figngeg 7—1 thronoh 74

Tn ¢ha T'T A £ fenmssnmensy Aacbhlan e ldia12 1o tbhn Tannl ~c~il
ifi tne 1 1RR—‘7\./ d ucqucu&._y uuuuu:1 muu..lpuc LT 10Cdl UDCILL-

lator output; the difference in operation is noted in the text.

4-2. CIRCUIT ANALYSIS

The rf signal applied to the TTRR~1C is amplified by three common-emitter,
tuned-collector, class A amplifiers (Q101, Q102 and Q103). Each of these amplifiers is fixed
tuned and will select only one particular signal.

The gain of each rf amplifier is controlled by an externally generated AGC (auto-
matic gain control) signal. The AGC input, a positive voltage, is supplied through the
module connector to the emitters of the three amplifiers to forward bias the transistors. The
AGC input to each of the three rf amplifiers controls the individual stage gains so that the
rf input to mixer Q104 is constant regardless of signal strength.

When the rf signal ievel is jow, the AGU signai is at its maximum value
and the transistors are biased to operate on the linear portion of their transfer curves. As
the rf signal level and the AGC signal level increases, the operating points of the ampli-
fiers are shifted up the tiansfer cuives into the non-linear region. As the transistors approach

sl Al gecreases ATTV i

<
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If the AGC input is not connected to the TTRR-C, the gain of the rf amplifiers is fixed by
resistor R116 (refer to figures 7-2 through 7-4 for resistor designations for TTRR-2C,
TTRR-3C and TTRR-4C).

The output of the third rf amplifier is applied to the mixer Q104; the mixer is
also supplied with the output of the local oscillator Q106 through the buffer amplifier Q105,
which ensures maximum stability of the local oscillator.

The local oscillator in TTRR-1C, TTRR-2C and TTRR-3C operates 1.75

MHz above the incoming rf signal.

MHz above the incoming tf signal. The oscillator in the TTRR—-4C operates between
8.875 and 16.875 MHz; the doubler Q405 multiplies the oscillator output to the range of

17.75 to 33.75 MHz. The RECEIVER CLARIFIER capacitor control is used to fine-tune the

local oscillator.

The mixer produces the beat frequency of the rf and local oscillator frequencies;

the output circuit of the mixer Q104 is tuned to 1.75 MHz.

~J
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Section 5

MAINTENANCE

5-1. GENERAL

NN

With the exception of frequency doubling circuitry contained in the TTRR-4C,

R PR TR Y At A a
described in this section; differences between the

i ihe text.

NOTE
Reference symbols for the TTRR—C components are assigned
according to the particular module. For example, transistors in the
TTRR-1C are Q101 through Q106; transistors in the TTRR-2C
are Q201 through Q206 etc. (refer to the appropriate schematic

diagram.).

5-2. PREVENTIVE MAINTENANCE
Periodically, remove the TTRR—C module from its associated receiver and
inspect for general cleanliness and the condition of the etched connector at the rear of the

unit. Remove the side cover and check components for discolouration, damaged wiring, broken

all hardware for tightness.

5-3. TROUBLE SHOOTING
When a TTRR—C module is suspected of malfunction, the source of trouble

ng pr(_n_‘euju]‘es (lequilmi test equipment is iisted i tabic
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TABLE 5-1. TEST EQUIPMENT

Item Function

FREQUENCY COUNTER Used during trouble shooting and
Hewlett Packard, Model 524C or alignment procedures.
equivalent.

RF SIGNAL GENERATOR Same
Hewlett Packard Model 606A or
equivalent.

OSCILLOSCOPE Same
Tekironix, Model 545, or
equivalent.

VOLT-OHM-MILLIAMMETER Same

Simpson, Model 260 or
equivalent.

a. Remove the side cover of the TTRR-C, and check +12 vdc and -12 vdc
inputs at pins 1 and 8 on the connector at the rear of the module. (If necessary, use the
module extender supplied with the receiver), if +12 vdc or ~vdc are not present, check the
power supply circuitry in the associated receiver.

b. Using an oscilloscope, measure the oscillator signal level at TP2; the
level should be approximately 0.3 volts peak-to-peak.

c. Using a frequency counter, check the oscillator frequency at TP2; the

signal should be approximately 1.75 MHz above the operating frequency of the TTRR-C
doubler.
d. Remove the local oscillator oven z101. Connect the rf signal generator to

the ANTENNA jack of the receiver; adjust the generator to deliver the TTRR-C operating

e. Measure the signal level at TP1; the level should be between 100 and 200

003673010C
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f. Replace the local oscillator oven removed in step d. Measure the signal
level at TP 3; the signal level should be approximately 500 mv peak-to-peak; if this signal

level is not obtained, check the circuitry of the mixer stage.

5-4. REPAIR

The repair of the TTRR-C modules consists of component replacement and re-

a. Use replacemeni componenis identicai to ihe delective componeni (same

part number), and position the replacement component in the exact place on the board.

NOTE
After a component has been repaired or replaced, the TTRR-C may

may require alignment (refer to paragraph 5-5.).

b. Use long-nosed pliers or alligator clips when soldering wire leads to trans-

fer heat from the junction and thus prevent damage to the component.

NOTE
Use a 25 watt soldering iron for soldering all wire leads and con-

connections. Use suitable flux remover to clean soldered joints.

CAUTION
Excess heat near the board surface may damage the printed-

circuit wiring.

5-5. ALIGNMENT
After repairing or replacing components in the TTRR-C, the unit must be

checked for alignment, also when the operating frequency of the module is to be changed;

003673010C



the alignment procedure given is to be followed. (Refer to paragraph 5-6 to determine the
local oscillator crystal frequency). To align the rf and if amplifier stages, proceed as
follows:

a. Disconnect the antenna from the receiver, and connect the rf signal
generator to the antenna input. (If necessary, use the module extended supplied with the
receiver).

b. Remove the side cover of the TTRR-C and the local oscillator crystal

gven.

NOTE
If only ‘‘peaking up”’ of the amplifiers is required, omit steps

¢ through h.

c. Adjust the signal generator to deliver the desired operating frequency. Con-
nect the oscilloscope to the stator of adjustment B capacitor (refer to table 5-2).

d. Adjust screw A in the TTRR-C for maximum amplitude on the oscillos-
cope.

e. Connect the oscilloscope to stator of adjusiment C capacitor (referto table
5-2). Adjust screw B for maximum amplitude.

f. Connect the oscilloscope to the stator of adjustment D capacitor (refer to
table 5-2). Adjust screw A for maximum amplitude on the oscilloscope; readjust screw B for
maximum amplitude, then adjust screw C for maximum ampiitude on the oscilioscope.

g. Connect the oscilloscope to TP1. Readjust screws A, B, and C (in that
order) for maximum amplitude on the oscilloscope. Adjust screw D for maximum amplitude on
the oscilloscope.

h. Connect the oscilioscope to TP1 {mixer input), and set the generator output

at 1 microvolt.
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i. Readjust screws A through D (in that order) for maximum amplitude on the
oscilloscope.
j- Insert the local oscillator crystal oven and allow 30 minutes for the crystal to

warm up.

NOTE
On the TTRR-4C unit the alignment is as follows:- Connect

the oscilloscope to TP2 and turn adjusting screw F until the

L]

pattern at figure 1 is seen. Be careful not to adjust for any of the

patterns in figure 2.

FIGURE |- 2nd HARMONIC
yuuuu ”UL U
A- FUNDAMENTAL B- 3:4 HARMONIC  C- 4th HARMONIC
FIGURE 2

Check the frequency with the counter; the frequency of the signal
should be approximately 1.75 MHz above the module operating fre-

quency.

k. Connect the oscilloscope to TP3, then adjust screw E for maximum ampli-
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m. Connect the oscilloscope to the i—f output (terminal 3 on receiver recep-

tacle) and readjust screws A through E (in that order) for maximum amplitude on the oscil-

loscope.
n. Disconnect the test equipment, and install the TTRR-C in the receiver.
TABLE 5-2. TUNING CAPACITOR DESIGNATIONS
Adjustment TTRR--1C | TTRR-2C TTRR-3C TTRR—-4C

A ’ C1i4 | . C214 : C314 C414

B | ciis C2i5 C315 C415
< Cocus . cas | cae C416
i D . N {217 C317 C417
[ E B g,u o b;.t‘) C319 C419
L . P; _ . | C424

5-6. DETERMINATION ©F LOCAL OSCILLATOR CRYSTAL FREQUENCY
Eaon Tomies moe e oo cqmpn 4 wnth one iocal oscillator crystal. Care

sivuld be taken thut e desired reception frequency falls within the rf bandpass of the

ampiifier stages.

EXAMPLE: If a TTRR-2C wiodule has been aligned at 4020 KHz, an appropriate crystal

may be inserted for the reception of any signal between 4010 and 4030 KHz.

NOTE

The decired cidebands of the signals to be received must also *

UG

fall within the 0.5% rf bandpass limits.

a. TTRR-1C, TTRR-2C AND TTRR-3C CRYSTAL FREQUENCIES

&

< ) cee . e - .
ho Iinrnal AcrcstiatAae s tTha Wonosuvar
WT LU PN iaacacisa dss tianc awNiaoNia v e

and TTRR-3C operates approximately 1750 KHz above the signal to be received.

003673010C



fx = fo + KHz where:

fx

1]

local oscillator crystal frequency in kilohertz.

n

fo = frequency of signal to be received in kilohertz.

b. TTRR-4C CRYSTAL FREQUENCIES
The Receiver Converter Model TTRR-4C has a frequency doubler stage bet-
ween its local oscillator and mixer; therefore, the formula is modified.

fo + 1 KHz

A
Z

fx =

c. CRYSTAL FREQUENCIES FOR CW, FSK AND FAX

The receivers in which the TTRR-C modules are used may not be capable of
detecting an i-f signal whose frequency is exactly 1750 KHz. For CW, FSK or FAX recep-
tion, the TTRR-C local oscillator frequency must be displaced slightly. For CW reception,
the formula becomes:

fx = fo + 1750.5 KHz

or

fx - fo + 1749.5 KHz

For FSK reception, the formula must be modified so as to place the audio output of the

receiver in the designed center-frequency of the audio frequency shift converter.

EXAMPILE: If the andin frenaunancy chift converter i

o
- qYuTie y oz oL uviaive FRe]

at 2550 cps, the formula becomes:

fx = fo + 1752.22 KHz
or

fx = fo + 1747.45 KHz

For FAX reception, the formula becomes:

fx = fo + 1748.1 KHz

=)

[
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Section 6

PARTS LIST

6-1. INTRODUCTION

Reference designations have been assigned to identify ali electrical parts of
the equipment. These designations are used for marking the equipment (adjacent to the part
art (generic group)
transistor, etc. The number differentiates between parts of the same generic group. Sockets
associated with a particular plug-in device, such as transistors or fuses are identified by a
reference designation which includes the reference designation of the plug-in device. For
example, the socket for crystal Y101 is designated XY101. To expedite delivery, when order-

ing replacement parts, specify the TMC part number and the model number of the equipment.

~

[ %
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RECEIVER CONVERTER MODULE, 2-4 MHz
SYMBOL SERIES 100

Syi?;ﬂ Description

T™™C
Part Number

C101 | CAPACITOR, FIXED, CERAMIC: 2.2pF, +0.25pF;
500 WVDC; Char. CK

C102 | CAPACITOR, FIXED, MICA: 47pF, +5%, 100 WVDC
C103 | Same as C102
C104 | CAPACITOR, FIXED, CERAMIC: 10,000 pF, GMV, 500 WVDC |

C105 | Same as Ci04
C106 | Same as C104
C107 | Same as C104

C108 | CAPACITOR, FIXED, CERAMIC: 200,000 pF, +80% -20%;
25 WvDC

C109 | Same as C108
C110 | Same as C108
C111 | Same as C108
C112 | Same as C108

C113 | CAPACITOR FIXED, CERAMIC: 5,000pF, GMV, 500 WVDC
C114 | CAPACITOR, VARIABLE, AIR: 3.9-75pF; 29 plates

I

1
C115 | CAPACITOR, VARIABLE, AIR: 3.2-50pF; 19 plates

1
Ci16

1

: Same as C115

\
i C117 1 Same as C115 i
. C118 ' CAPACITOR. FIXED. MICA: 6800pF, : 5%, 100 WVDC !
L C119 ‘FL\PAFITOR VARIABLE MICA: 0—480pF. 175 WYDC |
‘ C120 ’ Szme 25 £104 '
| | |
. C121  CAPACITOR. FIXED, CERAMIC: 25,000 pF.  80% 20%; |
i - 500 WVDC

7

C122 ; CAPACITOR. FIXED MICA: 2. 000pF

|
. C123 | Same as C122

I

CC20CK2R2C

CM111C470J1S

CC100-16

CC100-33

CC100-15
T103-2
CT103-1

CMI11E681]3S

CV113-10

CC100-25

CM112F20213S

i)
Pt
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RECEIVER CONVERTER MODULE, 2—-4 MHz
SYMBOL SERIES 100

syifol Description PartT Iyucmber
C124 | Not used
C125 | Same as C121
C126 | CAPACITOR, FIXED, MICA: 270 pF, + 5%, 500 WVDC CM15F271J03
C127 | CAPACITOR, FIXED, MICA: 680 pF, + 5%, 500 WVDC CM20F681J03
C128 | Same as C121
C125 | CAPACITOR, TIXED, MICA: 110 pF, - 5%, 500 WvDC  CM15F111J03
C130 ;| CAPACITOR, FIXED, MICA: 5 pF CM15C050J03YY
C131 | CAPACITOR, VARIABLE, AIR: 3.2 - 50 pF CT103-1
C132 | Same as C104
C133 | Same as C104
CR101 | DIODE, ZENER: 1N3019B 1N3019B
L101 | COIL, RF: 470 mH. CL275-471
L102 ! Same as L101
L1063 | Same as LiGi
L104 | COIL, RF: 220 mH CL275-221

| L105 | Same as L104
L106 | Same as L 104
Q101 | TRANSISTOR: 2N2495 2N2495

| Q102 | Same as Q101

I thru |

P Qigo |

; R101 : RESISTUR, F1x£0, COMPOSITION: 4,700 chms, = 5%, watt | RC20GF472]

‘ |

TN~ Eng . ™MIN A
K1ivo ddile 4> IN1u“
Y1 NC [ L~~~ DY A
[N RN YA AN AN LT

l

| | |

| R104 | RESISTOR, FiXED, COMPOSITION: 1,200 ohms, » 5%, 2 watt | RC20GF122]
\ s |

| |

|

|
|
|
|
|

;o
L
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RECEIVER CONVERTER MODULE, 2-4 MHz
SYMBOL SERIES 100

Syiifcﬂ Description PartTIl\I“quber
R107 | RESISTOR, FIXED, COMPOSITION: 12,000 ohms, + 5%, % watt| RC20GF123]
R108 | RESISTOR, FIXED, COMPOSITION: 1,000 ohms, +5%, ' watt| RC20GF102]
R109 | RESISTOR, FIXED, COMPOSITION: 120 ohms, +5%, » watt | RC20GF121]
R110 | RESISTOR, FIXED, COMPOSITION: 68 ohms, + 5%, % watt RC20GF680]
R111 | RESISTOR, FIXED, COMPOSITION: 3,900 ohms, + 5%, % watt | RC20GF 392]
R112 | RESISTOR, FIXED, COMPOSITION: 2,200 ohms, : 5%, 'z watt | RC20GF222]
R113 | RESISTOR, FIXED, COMPOSITION: 47 ohms, :5%, %2 watt RC20GF470]
R114 | Same as R111
R115 | Same as R108
R116 | RESISTOR, VARIABLE, COMPOSITION: 5,000 ohms, :10%, | RV111U502A

4 watt
R117 | Same as R108
T101 | TRANSFORMER, RF: primary inductance 108uH, :10% TZ128
T102 | TRANSFORMER, RF: primary inductance 117uH, :10% TZ129
T103 | Same as T102
T104 | TRANSFORMER, RF: primary inductance 117uH, +10% | TZ130
T105 | TRANSFORMER, RF: primary inductance 4.5uH, +10% | TZ127
W10! | CABLE ASSEMBLY, SHIELDED: 2 conductor CA10476-1
w102 | CABLE ASSEMBLY RF: CA10477-1
Y101 ' CRYSTAL UNIT, QUARTZ, OVEN (see note 1) CR110-1-Freq.
Yi0i ; CRYSTAL UNIT, QUARTZ, AMBIENT (see note 2) | CR110-3-Freq.
Z101 ' QOVEN. CRYSTAL. 12VDC i 0C100-1
| 7101 | OVEN, CRYSTAL, 24VDC 1 0C100-2

Zi01 E OVEN, CRYSTAL, 115VAC i 0C100-3
Z101 ; OVEN, CRYSTAL, 32VDC ; 0C100-4

| |

f i
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RECEIVER CONVERTER MODULE, 2—-4 MHz

SYMBOL SERIES 100

Ref
Symbol

Description

T™MC
Part Number

NOTES

1. Used when crystal ovens are required by customer.

2. Used when no crystal ovens are required by customer.

003673010C
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RECEIVER CONVERTER MODULE, 4-8 MHz
SYMBOL SERIES 200

Ref
Symbol

Description

T™™C
Part Number

CAPACITOR, FIXED CERAMIC: 2.2pF, +0.25pF, 500WVDC

Same as C202

CAPACITOR, FIXED, CERAMIC: 10,000 pF, GMV, 500 WVDC
Same as C204

Same as C204

Same as C204

CAPACITOR, FIXED, CERAMIC: 200,000 pF, GMV, 500 WVDC
Same as C208

Same as C208

Same as C208

Same as C208

CAPACITOR, FIXED, CERAMIC: 5,000pF, GMV, 500 WVDC
| CAPACITOR, VARIABLE, AIR: 3.2 - 50pF, 19 plates

Same as C214

Same as C214

Same as C214

CAPACITOR, FIXED, MICA: 680pF, 500 WVDC

Same as C204

CAPACITOR, FIXED, CERAMIC: 25,000 pF, +80% -20%,
P25 WVDC

1 CAPACITOR, FIXED, MICA: 2000 pF, - 5%, 500 wvDC
Same as C222

Not used

[ Dame as UZZ1

CC20CK2R2C

CC100-16

CC100-33

CC100-15
CT103-1

CM111E681]3S

Ne
g
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RECEIVER CONVERTER MODULE, 4-8 MHz
SYMBOL SERIES 200

Ref D . TMC
Symbol escription Part Number

C226 | CAPACITOR, FIXED, MICA: 180pF, +5%, 500 WVDC CM15F181J03
C227 | CAPACITOR, FIXED, MICA: 680pF, 2%, 500 WVDC CM20F681G03
C228 | Same as C221

C229 | CAPACITOR, FIXED, MICA: 110pF, +5%, 500 WVDC CM15F111J03
C230 | CAPACITOR, FIXED, MICA: 5pF, +5%, 500 WVDC CM15C050J03YY
C231 | CAPACITOR, VARIABLE, AIR: 3.2-50pF, 19 plates CT103-1

C232 | Same as C204
C233 | Same as C204
CR201 | DIODE, ZENER: 1N3019B 1N3019B

L201 | COIL, RF: 270 UH CL275-271
L202 | Same as L201
L203 | Same as L201
L204 | SOIL, RF: 100 UH
L205 | Same as L204
L206 | Same as L204
Q201 | TRANSISTOR: 2N2495 2N2495
Q202 | Same as Q201
Q203 | Same as Q201
0204 | Sawe as Q201
Y

Q205 | Same as Q201

Q206 | Same as Q201 |

R201 } RESISTOR, FIXED, COMPOSITION: 4700 ohms, + 5%, % watt | RC20GK472]
R202 | Same as R201
R203 | Same as R201

RESISTOR, FIXED, COMPOSITION: 1200 ohm, +5%,% watt | RC20GF122]

A
I3}
==}
-+

~r
sey
av
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RECEIVER CONVERTER MODULE, 4-8 MHz
SYMBOL SERIES 200

Sy}r?n?:)fol Description

T™MC
Part Number

R205 |Same as R204

R206 |Same as |

2204

R214 | Same as R211
R215 |Same as R208

Ya watt
R217 | Same as R208
T201 | TRANSFORMER, RF: primary inductance 31UH, +10%

-3
1)
[en)
N

i TRANSFORMER, RF: primary inductance 30UH, :10%
T203 | Same as T202
T204 | TRANSFORMER, RF: primary inductance 30UH, - 10%

| W201 | CABLE, SHIELDED

w202 ECABLE, RF

vaor | cRvSTAL, QUARTZ, OVEN (SEE NOTE )
Y202 | CRYSTAL, QUARTZ, AMBIENT (SEE NOTE 2)
Z201 | OVEN, CRYSTAL, 12 VDC

Z201 |OVEN, CRYSTAL, 24 VDC

7201 [QVEN CRYSTAL. 115 VAC
! ,

R207 |RESISTOR, FIXED, COMPOSITION: 12K ohms, +5%, ' watt
R208 | RESISTOR, FIXED, COMPOSITION: 1000 ohms, 5%, % watt
R209 |RESISTOR, FIXED, COMPOSITION: 120 ohm, : 5%, % watt
R210 |RESISTOR, FIXED, COMPOSITION: 68 ohms, : 5%, % watt
R211 |RESISTOR, FIXED, COMPOSITION: 3.9K ohms, :5%, % watt
R212 | RESISTOR, FIXED, COMPOSITION: 2.2K ohms, 5%, % watt
R213 |RESISTOR, FIXED, COMPOSITION: 47 ohms, 5%, ¥ watt

R216 | RESISTOR, VARIABLE, COMPOSITION: 5000 ohms, :10%,

T205 | TRANSFORMER, RF: primary inductance 4.5UH, +10%

RC20GF123]
RC20GF102]
RC20GF121]
RC20GF680]
RC20GF392]
RC20GF222]
RC20GF470]

RV111U502A

TZ131
TZ132

| TZ133
' TZ127

Wil4o_1

RG188/U

. CR110-1-Frey. |

CR110-3-Freq.
0C100-1
0C100-2

NC10n_2

—0r

NrmAnen o~



RECEIVER CONVERTER MODULE, 4-8 MHz

SYMBOL SERIES 200

Ref
Symbol

Description

TMC
Part Number

Z201 | OVEN, CRYSTAL, 32 VDC

NOTES

1. Used when crystal ovens are required by customer.

2. Used when no crystal ovens are required by customer.

003673010C
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RECEIVER CONVERTER MODULE, 8-16 MHz
SYMBOL SERIES 300

Syﬁfcﬂ Description Part’rll\lnfmber
C301 | CAPACITOR, FIXED, CERAMIC: 2.2pF, +0.25pF, 500 WVDC| CC20CK2R2C
C302 | CAPACITOR, FIXED, MICA: 22pF, 5%, 160 WVDC CM111C220j1S
C303 | Same as C302
C304 | CAPACITOR, FIXED, CERAMIC: 10000pF, GMV, 50 WVDC | CC100-16
C305 | Same as C304
C306 | Same as C304
C307 ! Same as C304
C308 | CAPACITOR, FIXED, CERAMIC: 200,000 pF, +80% -20%, CC100-33
25 WVDC

C309 | Same as C308
C310 | Same as C308
C311 | Same as C308
C312 | Same as C308
C313 | CAPACITOR, FIXED, CERAMIC: 5000 pF, GMV, 500 WvDC | CC100-15
C314 | CAPACITOR, VARIABLE, AIR: 3.2-50pF, 19 plates CT103-1
C315 | Same as C314
C316 | Same as C314
C317 | Same as C314
C318 | CAPACITOR, FIXED, MICA: 680pF, 5%, 300 WVDC CM111E681]3S
314 i CAPACITOR, VARIABLE, MICA: 80—-480pl’, 6 plates V113-10

| 175 WVDC
200 ‘ Same as €304 |
€321 | Same as €304 |
C322 | CAPACITOR, FIXED, MICA: 2000 pF, +10%, 300 WVDC CM112F202j3S |
C323 | Same as €322
C324 % Not used ;
C325 | Same as C3i4 |

003673010C



RECEIVER CONVERTER MODULE, 8-16 MHz,
SYMBOL SERIES 300

Description

T™MC
Part Number

CAPACITOR, FIXED, MICA: 100pF, +5%, 500 WVDC

Same as C304
CAPACITOR, FIXED, MICA: 110pF, +5%, 500 WVDC

; CAPACITOR, FIXED, MICA: 5pF, +5%, 500 WVDC

i  CAPACITOR, VARIABLE, AIR: 3.2-50pF, 19 plates

332 | Same as C304

Same as C304

DIODE, ZENER: 1N3019B
COIL, RF: 270UH

Same as L301

Same as L301

COIL, RF: 47UH, +10%, 2.3 ohms dc resistance
Same as L304

Same as 1.304
TRANSISTOR: 2N2495
Same as Q301

Same as Q301

Same as Q301

Same as Q301

Same as Q301

 RESISTOR, FIXED, COMPOSITION: 4,700 ohms, + 5%, % watt

Same as R301

RESISTOR, FIXED, COMPOSITION: 1.2K ohms, +5%,% watt

~ o T™An s
wdilic dd RoU49

1
|
I

CM15F101J03

CM15F111]03
CM15C050703YY,
CT103-1

1N3019B
CL275-271

CL275-470

2N2495

RC20GF472]

RC20GF122]
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RECEIVER CONVERTER MODULE, 8-16 MHz,

SYMBOL SERIES 300

Description

T™C
Part Number

R306 | Same as R304

R308 1| RESIS
AN AR l\ ux

D200 ZESISTOR FI
i AV | Avawniins 4 \SaiNy L
! 1
i i
PR 2eLTOTNE
Do e
oSl I RESISHIUR

NU&s & i uqr.ul.\)i\, VAN,
R3i3 | RESISTOR, FIXE
R3i4  Same as R311
R3i5 Same as R308

i
R316

1 watt

R317 Same as R308

RESISTOR, FIXED, COMPOSITION:

12K ohms, +5%, ¥ watt

: 1000 ohms, + 5%, % watt

COMPOSITION: 120 chms, + 5%, ' watt
COMPOSITION: AR nhms, + 5%, 15 watt
COMPOSITION: 3.9K ohms, 5%, ¥ watt

RESISTOR, VARIABLE, COMPOSITION: 3K ohms, + 10%,

ZANSFORMER, RF: primary inductance 8 UH, - 10%

1302 | I'RANSFORMER, RF: primary inductance 8.7 UH, + 10%

|
E T303 ‘ Same as T302
| 7304 | TRANSFORMER, RF: primary inductance 8.5 UH, +10%
T305 TRANSFORMER, RF: primary inductance 4.5 UH, = 10%
: woa1 | CABILE SHIELDED
. W332 | CABLE. RF
| W301 | URYSTAL UNIT, QUARTZ, OVEN (SEE NOTE i)
UL L ©¥S1AL UNLL, YUARTZ, AMBIENT (SEE NOTE 2)
7301 1 CRYSTAL. 12 VDC
| ant RN CRYSTAL, 24 VDC
| 7201 0VEN CRYSTAL, 115 VAC
| | VETATL 32 VDG
: |
‘

003673010C

w
o d

RC20GF123]
RC20GF102]

RC20GF680

Cy

RV111U502A

TZ134

TZ135




RECEIVER CONVERTER, MODULE, 8-16 MHz

SYMBOL SERIES 300

Ref
Symbol

Description

TMC
Part Number

NOTES

1. Used when crystal ovens are required by customer.

2. - Used when no crystal ovens are required by customer.

003673010C
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RECEIVER CONVERTER MODULE, 16-32 MHz
SYMBOL SERIES 400

SyIrenT)fol Description PartTg[ucmber
C401 | CAPACITOR, FIXED, CERAMIC: 5pF, +0.25pF, 500 WVDC | CC20CK050C
C402 | CAPACITOR, FIXED, MICA: 10pF, +5%, 500 WVDC CM111C100]
C403 | Same as C402
C404 | CAPACITOR, FIXED, CERAMIC: 10,000pF, GMV, 500 WVDC!| CC100-16
C405 : Same as C404
C406 | Same as C404
C407 | Same as C404
C408 | CAPACITOR, FIXED, CERAMIC: 200,000 pF, +80% -20%, CC100-33
25 WvDC
C409 | Same as C408
C410 | Same as C408
C411 | Same as C408
C412 | Same as C408
(413 | CAPACITOR, FIXED, CERAMIC: 5,000pF, GMV, 500 WVDC | CC100-15
C414 | CAPACITOR, VARIABLE, AIR: 3.2-50 pF, 19 plates CT103-1
C415 | Same as C414
C416 | Same as C414
C417 ! Same as C4i4 ;’
E C418 | CAPACITOR, FIXED, MICA: 680pF, +5%, 100 WWDC } CMI111E681]
i €415 | CAPACITOR, VARIABLE, MICA: 80-480pF, 175 WVDC L CVI13-10
€420 ; CAPACITCOR, FIXED, CERAMIC: 33pF, +1pF, 500 WvDC ; CC107UL330F
Ca21 ] Same as C404 |
C422 | CAPACITOR, FIXED, MICA: 2000 pF, :10%, 300 WVDC CM112F202]3S
C423 : Same as C422
C424 j CAPACITOR, VARIABLE, MICA: 5-80pF, 175 WVDC CVii3-ii
L Caus CAPACITUR, FIXED, CERAMIC: 25,000pF, +80% -20%, | CC100-25
?\ | WVDC |
1 ~
33
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RECEIVER CONVERTER, MODULE, 16-32 MHz
SYMBOL SERIES 400

Syiifcﬂ Description PartTII\\Idlf:mber
C426 | CAPACITOR, FIXED, MICA: 240pF, 5%, 500 WVDC CM15B241j03
C427 | CAPACITOR, FIXED, MICA: 100pF, 5%, 500 WVDC CM15F16ij03
C428 | Same as C404
C429 | CAPACITOR, FIXED, MICA: 110pF, +5%, 500 WVDC CM15B1t:]03
, C430 | CAPACITOR, FIXED, MICA: 5pF, +5%, 500 WVDC | CMISCOSO}OFSYVE
C431 | CAPACITOR, VARIABLE, AIR: 3.2-50pF, 19 plates CT103-1 |
C432 ! Same as C404
C433 | Same as C404
CR401 | DIODE, ZENER: 1N3019B 1N3019B
L401 | COIL, RF: 100 UH CL275-221
L402 | COIL, RF: 100 UH CL275-101
L403 | Same as L402
L404 | COIL, RF: 22 UH CL275-220
; L405 E Same as L404 ‘
i 1,406 ‘ Same as 1404
| L407 | COIL RF: .68 UH CL275-0R68
g Q401 ; TRANSISTOR: 2N2495 1 2N2495 |
; Q402 i Same as Q401 i 1
| Q403 | Same as Q401 |
| Q404 ' Same as Q401 1 |
| Q405 | Same as 0401 |
0406 | Same as Q401 |
. Ra01 [ RESISTOR, FIXED, COMPOSITION: 4.7 K ohms, +5%,% watt | RC20GF472]
- R402 ; Same as R401
" R403 ' Same as R401 ?

003673010C



RECEIVER, CONVERTER MODULE, 16-32 MHz

SYMBOL SERIES 400

Ref
Symbol

Description

TMC
Part Number

RAIN
Raiy

Ly watt

TANN
WU "

R405 | Same as R404
R406 |Same as R404
R407 | RESISTOR, FIXED, COMPOSITION
| R408 | RESISTOR, FIXED, COMPOSITION

R409 | RESISTOR, FIX

R411 | RESISTOR, FIXED, COMPOSITION
R412 | RESISTOR, FIXED, COMPOSITION
R413 | RESISTOR, FIXED, COMPOSITION: 47 ohms, :5%, % watt
R414 | Same as R411
R415 | Same as R408

R417 | Same as R408

T403 | Same as T402

E T404 |

| T405 | TRANSFORMER
|

%”MH CABLE, SHIELD
oy CABLE, RT

R404 | RESISTOR, FIXED, COMPOSITION: 1200 ohms, = 5%, % watt

ED, COMPOSITION: 120 ohms, 5%, ¥ watt

R416 | RESISTOR, VARIABLE, COMPOSITION: 5000 ohms, +10%,

T401 | TRANSFORMER RF: primary inductance 2.7 UH, +10%
T402 | TRANSFORMER RF: primary inductance 2.7 UH, +10%

TRANSFORMER RF: primary inductance 2.7 UH, +10%

| Y401 | CRYSTAL QUARTZ, OVEN (SEE NOTE 1)
| Y401 | CRYSTAL QUARTZ, AMBIENT (SEE NOTE 2)

i
3

A4
LS

-3

5 T7TANY MNYTTIATY MY

1 2401 1 OVEN, CRY

i

| 7ANT I MYVYVITONT mn
.t UL [ WA N DR | AN AN

|

I

-
N
<
)
@]

[\>]
&N
<2
o
@)

003673010C

: 10,000 ohms, +5%,Y% watt
: 1000 ohms, + 5%, % watt

: 3900 ohms, + 5%, % watt

: 2200 ohms, 5%, Y4 watt

RC20GF122]

RC20GF103]
RC20GF102]
RC20GF121]

RC20GF392]
RC20GF222]
RC20GF470]

RV111U502A

TZ137
TZ138

TZ139
TZ127

Wi149-1

' RG188/U

CR110-1-Freq.
CR110-3-Freq.
0C100-1




RECEIVER CONVERTER, MODULE, 16-32 MHz
SYMBOL SERIES 400

Ref T™MC

Symbol Description Part Number

Z401 | OVEN, CRYSTAL, 115 VAC 0C100-3

Z401 | OVEN, CRYSTAL, 32 VDC 0C100-4
NOTES

1. Used when crystal ovens are required by customer.

| 2. Used when no crystal ovens are required by customer.

003673010C



Section 7

SCHEMATIC DIAGRAMS
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