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NOTICE
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SECTION 1

GENERAL INFORMATICH

Transxmitter Converter, lodel TTRT-( )B, is a completely transistorized,
plug-in, r-f module that is used with several types of TMC exciters. The TTRT-( )B
accepts a 1.75 mc i~-f signal (modulated or unmodulated)from the exciter, and pro-
vides the final stage of frequency translation and r-f amplification. Four Mod-
utes (lodel TTRT-1S, TTRT-28, TIRT-3B, and TTRT-4B) cover the freqﬁency range
from 2- to 32- mcpacycles (refer to paragraph 1-3).

The TTRT-( )B contains a balanced mixer, a crystal-controlled oscillator,
and three linear r-f amplifiers. A crystal is provided for the local oscillator.
The balanced mixer, and sharp seleciivity of the r-f amplifiers minimize local
oscillator radiation and undesirable heterodyne product output. Frequency stability

for the local oscillator is 1 part in lO5 per day; crystal ovens are available on

special order to provide even greater stability (refer to paragraph 1-4).

1-2. PHYSICAL DESCRIPTICN.
2+ DXTERNAL. -The froni panel of the TTRT is vprovided with a knob to fac-
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nserting or removing it from the associated ex-

citer. A plate identifies the transmission frequency associated with the TTRT.
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ine plup=-in interchangeadbility feature of the TTRT is previded by an
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€LCled conneclor at tiac rear of the unit; two slide-lgtches on the front Dalel no.il
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the TIRT in place after It has been pluzzed into bic assoclaveqa exciver., Lovers

5-3/8 inches high, 8 inches deep, and weighs 1-1/2 pounds.

€ smailer components in the TTRT are located on
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two printed cirenit hoards mounted to the chassis; the remsining componenis are
chassis mounted. Table 1-1 lists the semi-conductor complement of the TTRT. Re=-

movable metal shields are provided to minimize interaction between stages.



TABLE 1-1. SEMICONDUCTOR COMPLEVENT

REFERENCE DESIGNATICN

TYPE FUNCTION
TTRT=-1 TTRT=2 TTRT--3 TTRT-4
QL ¢l QL QL _A1727 Cscillator
Q2 Q2 QR —_—— 2022194 Buffer
———— —- —— Q2 2172031, Doubler
@03 3803 Qs G803 212084
Balanced Mixer

Q50! 0501 Q704 Q20 212081
Q505 605 Q705 — 282081, Amplifier
—— — — @05 221295 Amplifier
Q506 Q604 Q706 —— 20203 Driver
—_—— —— —— RBO6 2N2495 Driver

Q07 Q607 Q707 Q807 222194 Power Amplifier




1-3.

Technical specifications for thre

TECHNICAL SPECIFICATICNS.

Frequency Range:

Freguency Control:

0~om
i

voes of Transnission:

Outout Power:

Cutout Imnedance:

J
B
tJ

andnass:

Frequency Stability:

Pover Reguirement:

TTRT-( )B are as follows;

2=l mc
L=8 nc

(o3
O=10 e

16_32 b e
Fized Tuned,

v~ + bl PR e e ]
Crystal controlled oscillator.

Dependent on exciter with which TTRT is
USel.
75 mc i-f, nmodulated or ummodulated, from

L

associlated ez 01beA.
100 mw.

50 ohms, unbalanced.

Avproximately 0.5 of freguency to which
module is tuned.

NN -
1 part in 10° ner day with crystal oven.

+12 vdc, -12 vde, =36 vde provided by as-
sociated exciter,

Height  5-3/3 inches.
Width 1-1/2 inches.
Devth g inches.

1-1/2 pounds.



SLCTICN 2

2-1. INITIAL INSPmCTION
danage during shipment. Upon receiot of the equinment, inspect the packaging case
and its contents for damage that might have occurred during transit. Unpack the

equipment carefully, and inspect all packezing material for parts that may have

2-2. IKSTALLATION PRCCEDULRE.

Since tne TTRT is a plug-in module and can be installed in the asscciated
exclier by inserting the unit into its receptacle, no specific installation pro-
cedures are given in this manual. Installation and initial check-out vrocedures

mmnm

NP “ -~ g 1. ~ = N SR . A diaan sl \
for the TIRT are, therefore, given in the associated exciter (ox iransmitter)

manuel.



SECTICHK 3
CGPERATING PRCCZDURES

The TTRT-( )B does not contain any operatinz controls.

3-2. AR-UP PzRICD.

A5 a cryvstal oven is use

m > g

in the TTRT module, a 30-minute warm-up 1is

joN

reaived o sthoin proner frequency and stebilitv.

2.1 IITTIAMATE D A TEIATIOAT AN AT
S=De CPoRATCRYS MATNTTHANCE,.

Cperatorts maintenance is not reguired on TTRT modules. Detailed main-

tenance and e2lignment procedures are siven in section 5 of this manual.
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Resistors R517 and 252, (unbrpassed cnitter

i)
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SECTION 5

MAINTENANCE

5-1« PREVENTIVE MAINTENANCE.

Periodically, remove the TTRT module from its associated exciter and
inspect for general cleanliness and condition of etched connector at the rear of
the unit. Remove side covers and check for discolored components, damaged wiring,
broken or loose solder connections, leaking capacitors, and warped printed circuit
board. plean the components with a soft brush, vacuum cleaner, or dfy, filtered,

compressed air. Check all hardware for tightness,

5-2. TROUBLESHOOTING.

Test equipment required for troubleshooting is listed in table 5-1.

TABLE,_ 5==1, TEST EQUIPMENT
ITEM FUNCTION

47 ohm, 1/2 watt resistor. Used during trouble-shooting
ing and alignment procedures
Frequency counter (Hewlett :
Packard Model 524C, or equiv.)

Oscilloscope (Tektronix Model
5,45, or equiv.)

Volt-ohm milliammeter (Simpson
Model 260 equiv,)

LUV T

I
.

Remove TTRT module from the associated exciter.
b. Remove right-side cover of TTRT.

Re-connect module to exciter; if necessary use service extension mo-

jo
L ]

dule (supplied with exciter) to gain access to alignment controls and
interior of TTRT.

ol

- ~ PP N W P, b Al 4 - 12 - A 4 - n [IR] s
Qllill 4./ & WL Willily 404aU LU CACLLEL OULVPULe Ll Uil CXClver

{ [
[ ]
(@]
C
o]

output is not accessible, disconnect wire from pin 3 of module recep-
tacle, and connect a 47 ohm 1/2 watt resistor between pin 3 and

ground.



e. Check the following d-c supply voltages at the receptacle:
(1) 12 v at pin 1
(2) <12 v at pin 8
(3) =36 v at pin 7
If these voltages are not present, check power supply circuitry of
associated exciter.

f. Check rf signal of oven output (white lead) or center tap of trans-
former T601 with an oscilloscope, level should be approximately 2 V
peak-to-peak., If this level is not observed, check local oscillator
QL and buffer Q2.

&e Adjust exciter to deliver a locked key MCW signal to the TTRT. Check
signal level at pin 6 of module receptacle with oscilloscope;.level
should be approximately 45 mv peak-to-peak. If this level is not ob-
served, check a-f and i-f circuitry of associated exciter.

he Measure r-f signal at output of TTRT module after tuning with oscil-
loscope (across dummy load resistor). Level should be approximately
8 v peak-to-peak. If this level is not observed, check circuitry of

mixer stage and r-f amplifiers.

5-3. REPAIR.

Aiba AUVRMA T LUVLICAO VS Ve LLALIUVLITEALY A TRV TV GAt S PV et s

ing connections. The following precautions should be observed:

a. Use replacement components identical to defective components in exact

place on the board.
NOTE

After é component has been repaired or replaced, the TTRT may require

alignment (refer to paragraph 5-4).

b. Use long nose pliers or alligator clips when soldering near semi-
conductor devices in order to transfer hear from the junction and thus
prevent damage to the component.

cs Use a soldering iron of 50 watt rating or lower. Use .suitable flux



remover to clean soldered joints.

CAUTION

Excess heat near the board surface may damage the printed circuit

wiring.

5-4e. ALIGNMENT.
Test equipment required for alignment is listed in table 5-l1.
- After repairing or replacing a component in the TTRT, the unit must be
checked for alignment,

Proceed as follows:

CAUTION

Always remove power from the exciter when removing or inserting TTRT

modules.

a. Remove TTRT module from the associated exciter;

b. Remove right-side cover of TTRT.

ce Re-connect module to exciter; if necessary, use service extension
module (supplied with exciter) to gain access to alignment controls

and interior of TTRT.

NOTE

’:’

or TTIRT-4 alignment only: connect oscilloscope to center tap of
transformer T601 (test point 2). Adjust screw F to obtain maximum
deflection on scope. Comnect frequency counter to vertical amplifier

output of oscilloscope. Check that frequency multiplier output is

17 ) A TITTT‘)T ________ - -

approximately 1.75 MHz above operating frequency.

d. Set R513 (Ré13, R713, or R813) maximum counterclockwise or maximum
clockwise., Connect oscilloscope to stator of adjustment E capacitor;
adjust screw E for maximum deflection on oscilloscope. Adjust R513

for minimum deflection on oscilloscope.



€+ Adjust associated exciter to deliver a locked key MCW signal.

CAUTION

vWhen performing steps f, g, and h, below, keep r-f drive as low as
possible (screw D) consistent with usable oscilloscope deflection.

Excess r-f drive may damage the power amplifier transistor.

Adjust screw E to obtain maximum deflection on oscilloscope.

e
[ ]

« Connect oscilloscope to stator of screw C capacitor. Adjust screw

[bie]

~

D to obtain a slight deflection on oscilloscope; adjust screws C
and E ( in that order) to obtain maximum deflection on oscilloscope.

he Connect oscilloscope to stator of screw B capacitor; adjust screw B,
E, and C to obtain maximum deflection on oscilloscope. Disconnect
oscilloscope and replace right-side cover of TTRT.

Connect oseilloscope across dummy load at output of exciter (or

I
L]

across resistor at output of module). Adjust screws A, F, E, C, and
B to obtain maximum deflection on oscilloscope. Adjust screw D until
signal level across dummy load resistor is approximately 8 v peak-to-
peak. If output signal is excessively distorted (refer to figure 5-2),

readjust screws A and D.

A 30-minute warm-up is required before performing step e

Je Adjust exciter to deliver an unmodulated carrier signal. Connect count-
er to oscilloscope vertical amplifier output; adjust local oscillator

trimmer capacitor until exact desired output frequency is obtained.

=5+ DETERMINATION OF LOCAL OSCILLATCR CRYSTAL FREWGUENCY.
Bach TTRT module may be equipped with two local oscillator crystals. Care
should be taken that the desired transmission frequencies fall within the r-f

vandpass of the amplifier stages.



MNCTE
The desired sideband of the signal to be transmitted must also fall

within the 0.50 r-f bandpass.

EXAMPLE:
If a TTRT module has been aligned at 4020 kc, appropriate crystals may
be installed for transmission on any two frequencies between 4010 and 4030 kc.
a+ TTRT-1, TTRT-2, TTRT-3.
The local oscillator operates approximately 1750 kilocycies above the
sirnal to be transmitted,
fx = fo + 1750 kc
Where:
fx = local oscillator cryétal frequency (in kilocycles).
fo = frequency of signal to be transmitted (in kilocycles).
b. TTRT-4.
Transmitter Converter, lodel TTRT-) has a frequency doubler stage between
its local oscillator and mixer; therefore, the formula is modified.

fo + 1750 ke
fx = 2
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