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WARNING

HIGH VOLTAGE

exists in this equipment,

DEATH ON CONTACT

may result if personnel
fail to observe safety precautions.
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CHAPTER |
INTRODUCTION

Section |, GENERAL

I. Scope

a. This manual containg instructions for the
installation, operation, theory, maintenance, and
repair of Signal Generator TS-465(*)/U (fig. 1).
In addition to these instructions, there are two
appendixes covering a list of references and an
identification table of parts.

b. Official nomenclature followed by (*) is used
to denote all models of the item of equipment in-
cluded in this manual.
T3-465(*)/U represents Signal Generators TS
465/U, TS-465A/U, and TS-465B/U. Through-
out this manual, text material and illustrations are
based mainly on one model, Signal Generator
TS-4658B/U. Where differences exist hetween
models, they are specifically mentioned under each
applicable paragraph. The basic differences be-
tween models are noted in paragraph 9.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army materiel and
equipment.

a. DD Form 6 (Report of Damaged or Improper

Thus, Signal Generator.

Shipment) will be filled out and forwarded as pre-
seribed in SR 745-45-5 (Army), Navy Shipping
Guide Article 18504, and AFR 71-4 (Air Force).

b. DA Form 468 (Unsatisfactory Equipment
Report) will be filled out and forwarded to the
Office of the Chief Signal Officer zs prescribed in
SR 700-45-5.

c. AF Form 54 (Unsatisfactory Report) will he
filled out and forwarded to Commanding General,
Alr Materiel Command, Wright-Patterson Air
Force Base, Dayton, Ohio, as preseribed in SR
700—-45-5 and AFR, 65-26.

d. DA AGO Form 11-238 (Operator First FEche-
lon Maintenance Check IList for Signal Corps
Equipment (Radio Communication, Direction Find-
ing, Carrier, Radar) ) will be prepared in accord-
ance with instruetions on the back of the form
(fig. 9).

e. DA AGO Form 11-239 (Second and Third
Echelon Maintenance Check List for Signal Corps
Equipment (Radio Communication, Direction
Finding, Carrier, Radar) ) will be prepared in
accordance with instructions -on the back of the
form (fig. 10).

f. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. Purpose and Use

a. Signal Generator TS-465(%)/U (fig. 1) is a
portable test set which consists of an rf (radio-
frequency) oscillator with facilities for producing
unmodulated, a-m (amplitude-modulated), f-m
{frequency-modulated), and audio beat-frequency
outputs, and a 400-cycle audio signal. The signal
generator is used as a signal source for trouble
shooting, maintenance, and repair of a-m and f-m
equipment and audio amplifiers.

b. The following outputs ean be obtained from
the signal generator:

(1) An f-m signal, wvariable with respect to
bandwidth, frequency, and output level,

to be used for test and alinement of a-m.

and f-m receivers. Sweep widths are

available up to 30 ke (kiloeycles) on the
low range (100 ke to 110 mo (mega-
cycles) } and to 150 ke on the high range
{1 me to 160 me). In Signal Generator
TS—-465/U, the sweep width Is fixed at
30 ke on the low range and 150 ke or 750
ke on the high range. In Signal Genera-
tor TS-465A/U, a variable sweep width,
0 to 450 ke, is available on the high range
in addition to the variable 150 ke. TF-m
signals range from 100 ke to 160 me (100
ke to 133 mc in Signal Generator TS-
465/U) and are covered in overlapping
bands.

. {2) An a-m signsal, variable with respect to
frequency and output level, for test and
alinement of a-m receivers and other



electronic devices requiring a wide-range
a-m signal. A-m signals range from 100
ke to 110 me and are covered in overlap-
ping bands.

(8) An a-f (audio-frequency) signal, variable

with respect to frequency and output
level, over a frequency range from 0 %o
15 ke, and a fixed 400-cycle signal. These
signals are used for testing audio equip-
ment, (In Signal Generator TS—465/U,
the a-f signal is variable over a frequency
range of 0 to 10 ke.)

(4) An accurate, crystal-controlled signal at

100 ke or 1,000 ke, or useful harmonics

of these frequencies up to approzimately:

30 me, unmodulated or amplifude-
modulated.

(5) An unmodulated r-f signal variable from

100 ke to 110 me.

¢. The signal generator zlso contains an output
meter for measuring a-f voltages from 0 to 140
volts and db (decibel) power levels from —10 to
38 db in three ranges.

4, Technical Characteristics

a. Inpul, 105-125 volts ae (alternating cur-
rent), 55-65 cycles.
b. Output.
(1) Radio-frequency ranges.

Band Signal Generator TS-465B/T Signal Generators TS5-465/T7

and T5~4654/T

A 100 ke to 165 keoooeaon 100 ke to 300 ke.

B 170 ke to 330 ke oo 300 ke fo 850 ke.

C 320 ke to 800 ke ______ 850 ke to 2200 ke,

D 790 ke to 2100 ke______ 2.2 me to 6.5 me.

E 20meto 5.7me_______ 6.5 me to 20 me.

F S5.6metol6.5me . ____ 20 me to 50 me.

G 16.1 mc to 51.2 me_ .- 50 mc to 110 me.

H 52meto 110 me. oo o oo

(2) Frequency-modulated ranges.

Signal Geperator Narrow band {80-ke fixed) 100
TS-465/U. ke to 110 me in 7 bands.
Wide band (150-ke fixed and
750-ke fixed) 1 me to 133 me
in 7 bands.
Bignal Generator Narrow band (0-30 ke variable}
TS-4654 /0. 100 ke to 110 me in 7 bands.
Wide band {(0-150 ke variable
and 0-450 ke varizble) 1 me
to 160 me in 7 bands.
Signal Generator  Narrow band (0-30 ke variable)
T5-4653 /1. 100 ke te 110 me in & bands.
Wide band (0-150 ke variable)
1 mre to 160 me in 8 bands.

(8) Andio-frequency ranges.

400 cyeles (==109%)
0-to 15-ke variable_(0- to 10-ke variable in Signal
Generator TS8-465/1),

(4) Crystal-controlled output.

100 ke, unmodulated.

100 ke, 400-cycle internal amplitude modulated.
1,000 ke unmodulated.

1,000 ke, 400-cycle internal amplitude modulated.
Harmonies up to 30 me.

(5) Synchronized sweep voltage output.

67 volts, 60 cyeles, for synchronizing external equip-
ment.

e. Characteristics.
(1) Internal modulation.

Amplitude Up to 30 percent at 400 cycles.
modulation.

Frequency Signal Generator TS-465B/U.
maodulation, 50-me rf, 400-cycle modu-

lating frequency, 0-150 ke
variable sweep. (25 per-
cent at full-seale setiing) 1
me r-f, B0-cycle modulating
frequency, 0-30 ke variable
sweep.

Bignal Generator TS-465A/U.
50-me r-f, 60- and 400-cycle
modulating frequencies, 0450
ke and 0-150 ke varieble
sweeps. 1 me rf, 60 cycle
modulating frequency, 0-30
ke variable sweep.

Signal QGenerator T8-463/T.
23-me rf, 750 ke fixed sweep,
60-cycle modulating frequen-
cy, and 150-kc fixed sweep,
400-cycle modulating  fre-
quency. l-me r-f, 30-ke fixed
aweep, 60-cycle modulating
frequency.

{2) Output level.

Ref .. Continuously variable from zero

(max leakage} to maximum.*

Maximum r-f output level on each band (Signal
Generator TS-465B/U) is as fallows:

Band Frequency Qutput (1)
"AtoF 100 ke to 16.5 me 3toB
G, H 16.1 me to 110 me A4 to 1.0
Af . Continuously variable from zero

to maximum.
Maximum a-f output levels (Signal Generator
T5-465B/U) are as follows: :

Frequency Output (v)
400 eycles 3
0-15 ke 2

* In Signal Generator TS-465B/U, at frequencies below 10 mg, the 1-f leakage is

below 400 uv (microvelts); between 10 me a
400 and 8,000 uv; and between 100 me and
and .01 volf,

nd 100 me, the r-f leakage varies between
160} me, the leakage varies between .005



(3) Cutput impedance. Approximate out-
put impedances at the various atienuator
settings are as follows.

Qutput multiplier Uulput impedance {okms)
R.F. X1 50
R, F. X100 39
R. F. X1000 60

{4) Accuracy of FREQUENCY ADJUST-

MENT.
dial reading. .. ---- 1% up to 52.5 me. =1¥%
from 52 to 110 me.
(5) DECIBEL METER.
PATIEES e - Coeumen —10 to -6 db, -8 to +22 db,
‘ and +22to 438 db. (0 dbh=
.006 watts across 500 ohms.)

Voltmeter ranges.._(—3.5 volts, 0-20 volts, 0-140
volts ac,

(6) Number of tubes__.____. 6

5.' Packaging Data

When packed for export shipment, Signal Gen-
erator T8~-465(*)/U is inclosed in moistureproof-
vaporproof containers, and packed in a wooden
export crate. A cutaway view of a typical unif
packed for export shipment is shown in figure 5.

QUTPUT CORD

TH 2642-37

e et



6. Table of Compenents

Re- | Height | Depth | Length | Volume | Unit
Component qgred (in.) {in.) (i} {eu £t w(ele)ht
N0

Signal Generator 1 1133 (| 84| 134 { 1.0 33.0
T8-465/U. g

Signal Gererator 1 130 | 835 | 1634 1.2 | 38.0
TS-4654 /T,

Signal Generator | 1 | 1434 | 834 | 14 | 1.1 | 38.5
TS-4658/1. '

Qutput cable =} 1 |-o___o|oo_-- 36.0P______ .85
Test lead (red)ean| 1 |ocmeacfoocoa- 36.0% - .25
Test lead (black) § 1 [-ooooofooao.- 36,05 ... .25

Technieal Manual | 2
TM™M 11-2642,

o The cutput cable is permanently attached to Signal (enerator T34658/U.

¥ Length excluding terminations. i .

Nofe. The list above ia for general information only. See appropriate supply
manual for information pertaining to requisitioning of spare parts,

7. Description

a. Signal Generator TS8-465(*)/U consists of a
single unit, self-contained in a metal carrying case
containing a folding handle, The unit proper is

[t s s s e e

Figure 8. Signal Generator TS-4654/U.

fastened to the case by means of eight screws
through the front panel. The power cord is per-
manently attached to the unit in the rear of the
case. Two leads, color-coded red and black, are
provided for use with the decibel and a-¢ volt-
mefer, A shielded OUTPUT cable is provided for
use with Sigpal Generators TS—465/U and T8—
465A/U. Signa! Generator TS-465B/U has a
shielded QUTPUT cable permanently attached to
the chassis at the front panel.

b. Locaticn of the front panel instruments and
controls in each of the models of the signal gen-
erator is indicated in figures 2, 3, and 4.

8. Running Spares

No ruening spares are furnished with Signal
Generater T3-465{*)/U.

9. Differences in Models

The differences in models are described helow.
When these differences affect installation, opera-
tion, theory, or maintenance of the equipment,

- TM 2542-28" E
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QUTPUT |
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they are re-emphasized in appropriate sections of
the manual.

a. Bxternal Appearance. Figures 2, 3, and 4
illustrate the differences in external appearance of
the test sets. Signal Generators TS—465/U and
TS5465A/U contain drum-type frequency adjust-
ment and meter dials. In addition, Signal Gen-
erator TS-4658B/U has two fuseholders and two
spare fuseholders on the front panel. Signal Gen-
arator TS-465/T has two jacks for the DECIBEL

[IM2632-1 )

110 o ey

Figure 4. Signal Generator T'S—465B/U.

METER connections and a DECIBEL METER
switch in place of the wvariable FREQ. MOD.
SWEEP control. The panel layout, over-all di-
mensions, labels, and knob styles differ somewhat
among the models.
b. Infernal Circuits.
(1) The following ftable lists the differences
in tube types, and function of the circuits
for each of the models.

Circuit i Model

Tube type Function

Main R-f oseillator_ _ _________

Signal Generator TS-465/U__

7N7 duo-triode. . ..___ Colpitts-type  oscillator  and

cathode-follower.

Signal Generator TS-4654/U_| 6C4 triode_ ... _____..__ Colpitts-type oscillator,
Signal Generator TS-465B/U_| 6J6 duo-triode__________ Two-terminal positive grid oseil-
lator.
Crystal oscillator_ _________.__ Signal Generator TS-465/U-_| 6J5 triode. . .o

Tuned-plate, - tuned-grid oscil-
lator.

Signal Generator TS—465A/U.

14 63N7 duo-tricde. ...

Signal Generator TS-465B/U_

14 12AU7 duo-triode..___



Cirenit

Model

Tube type

Function

Trequency-modulated  oseil-

lator.

Sienal Generator TS-465/U. .

Triode secticn of 6KS8
triode-hexode.

Meoedified Hartley oseillator (1
me and 23 me).

Signal Generator TS—465A/U.

Signal Generator TS-465B/U_

14 68N7 duo-triode__. ...

Modified Hartley oseillator (1
me and 50 me).

Reactance modulator. .. ____

Signal Generator TS-465/17__

ESAB’Fl pentode_ _ .-

Sienal Generator TS-463A/U.

Signal Generator TS—465B/U.

63G7 pentode__oommmnan

Shunt reactance across f-m oseil-
lator.

B 4 Y S

Signal Generator TS—465/U.._|

1l

Hexode section of 6X8
triode-hexode.

Hexode converter.

Signal Generator TS—-465A/U.

Signal Generator TS—465B/U_

14 68N7 duo-triode___._.

Triode employing grid-cathode
mixing,

Cathode-folower_ oo _

Signal Generator TS-465/U_.

14 TNT duo-triode______.

Signal Generator TS-465A/T.

14 68N7 duo-tricde. .-

Signal Generator TS-465B/ U_(

12 12AU7 duo-triode_____

Cathode-follower for r-f output.

Power supply

Signal Generator T5—465/T__

6X5-G and OD3/VR-
150.

Full-wave rectifier and voltage
regulator.,

Signal Renerator TS-4656A/U_

(952 € N Full-wave rectifier,
Signal Generator TS-465B/U.
400 ~ or b-f oscillator_____— --| Bignal Generator TS—465(*)/ | 68J7 o oceem Transitron  {negative-resistance
U. oscillator).

(2) In Signal Generator TS-465B/U, the In Signal Generators TS—-465A/U and
decibel meter and its series resisfors are TS-465B/U, the a-f range is from 0 to
hermetically sealed. Four terminals are 15 ke.
provided on the meter case for the three (3 F-m ranges. In Signal Generator TS—

ranges and ground. In Sigral Generator
T8-465A/U, the resistors are external to
the meter. In Signal Generator TH-
465/, the connections from the meter
are brought out to z four-position DECI-
BEL METER switch and to two jacks
on the front panel.

(3) Pigures 31 through 43 show the differences

in the chassis layout, wiring, parts, and
placement of parts among the three
models.

c. Frequency Ranges.
(1} R-f ranges. In Bignal Generators TS-

465/U and TS8-465A/U, the frequency
range is covered in seven bands (A to G).
In Signal Generator TS-4658/U the fre-
quency range is covered in eight bands
(A to H).

(9) A+ ranges. In Signal Generator TS-

465/, the a-f range is from 0 to 10 ke.

465/U, a high-band carrier frequency of
23 me is modulated at 60 cycles for a
fixed sweep of 750 ke, or at 400 cycles
for a fixed sweep of 150 ke. On the low
band, a 1-me¢ signal is modulated at 60
cycles for a fixed 30-ke sweep signal. In
Signal Generator TS-465A/U, the carrier
frequency is 50 me on the high band.
This may be modulated at 60 cycles for a
variable 0- to 150-ke sweep voltage; or it
may be modulated at 400 cycles for a
variable 0- to 450-ke sweep voltage. On
the low band, a I-mec signal is modulated
at 60 cycles for a variable sweep of 0 to
30 ke. In Signal Generator T8—465B/U,
a b0-me signal on the high band iz modu-
lated at 400 cycles for a variable sweep
signal of 0 to 150 ke. The low band sig-
nal is the same as that in Signal Generator
T8-4654/T.



CHAPTER 2
OPERATING [INSTRUCTIONS

Section I. SERYICE UPON RECEIPT OF SIGNAL GENERATOR TS-465(*)/U

10. Uncrating, Unpacking, and
Checking New Equipment

Note. For used or reconditioned equipment, refer to
paragraph 12,

a. General. Signal Generator TS-465(*)/U may
be shipped in oversea packing cases or domestic
packing cases. When new equipment is received,
select a location where the equipment may be un-
packed without exposure to the elements and, if
possible, where it may be installed permanently.

Caution: Be careful when uncrating, unpacking,
and handling the equipment; it is easily damaged.
Avoid thrusting tools into the center of the packing
container. If the equipment is damaged, a com-
plete overhaul might be required or the equipment
might be rendered completely useless.

b. Unerating and Unpacking Equipment (fig. 5).

(1) Place the packing case in a convenient lo-
cation near the operating position, where
it may be opened easily.

(2) Cut the metal straps with a suitable cut-
ting device or twist them with pliers un-
il the straps erystaliize and break.

(3) Remove nails from the top of the shipping
container with a nail puller.

{(4) Cut the tape and seals of the case liner so
that the waterproof liner will be damaged
as little as possible.

(5) Lift out the packaged signal generator,
and carefully remove the waterproof wrap.

(6) Cut the tape that seals the top flaps of the
carton in a way that will leave the carton
undamaged. Open the carton and re-
move the moisture-vaporproofed package.

(7) Cut away the moisture-vaporproof barrier.
Remove the inner corrugated carton.

(8) Be careful when cutting the tape which
seals the top flaps of the inner cartonm, so
that the carton will not be damaged.

{9) Open the inner carton and remove the top
cushioning cells and desiccant. Lift. out
the signal generator.

(10) Inspect the equipment for possible dam-
age incurred during shipment or un-
packing.

(11) Check the contents of the package against
the master packing slip.

(12) Return all interior cushioning materials,
except the desiccants, to the inner carton
for use in repackaging the equipment.

[1. Installation

Signal Generator TS-465(*)/U is a portable test
set, with crystal and all tubes installed. Before
putting the set in operation proceed as follows:

a. Place the equipment on a firm base not more
than 3 feet from a 115-volf, a~¢ outlet 55 to 65 eps
(cycles per second) and away from stray magnetic
fields.

b. Check to make sure that the FREQ. MOD.
SWEEP control (DECIBEL METER switch in
Signal Generator TS-485/U) is in POWER OFF
position.

¢. Plug the unit into the a-¢c outlet by means of
the male power plug and cord located in the rear
of the case.

Caution: Signal Generator TS-465(%)/U has
been moistureproofed and fungiproofed. Avoid re-
moving any of this protective covering,

12. Service upon Receipt of Used or
Reconditioned Equipment

a. Follow instruetions in paragraph 10 for un-
crating, unpacking, and checking the equipment.

b. Check the used or reconditioned equipment
for tags or other indications pertaining to changes
in the wiring of the equipment. If any changes in
wiring have been made, note the changes in this
manual preferably on the schematic diagrams (figs.
48, 49, or 50).

¢. Check the operating controls for ease of

" rotation.

d. Perform the installation and connection pro-

- cedures in paragraph 11.
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Figure 5. Signal Generator TS—465(*)/U, packed for export shipment.
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Section Il. CONTROLS AND INSTRUMENTS

13. General

Haphazard operation or improper setting of the
conirols can cause damage to electronie equip-
ment. For this reason, it is important to know the
funetion of every control. The actual operation
of the equipment is discussed in paragraphs 15
through 17.

|4. Controls
(figs. 6, 7, and 8) ‘
The following table lists the operating controls
of Signal Generator TS-465(*)/U and indicates
their functions. Controls for Signal Generators
TE465/U, TH~465A/U, and TS-465B/U are the
same except where noted.

Coantral Function

BAND SELECT- | In position A, selects 100- to 165-ke sig-

OR switeh. nal (100- to 300-ke sigral in Signal
Generators T8—465/0 and T8
465A/10).

In position B, seleets 170~ to 330-ke sig-
nal (300- to 850-ke signal in Signal
Generators TS-465/U and TS-
465A/10).

In position C, selects 320- to 8§00-ke sig-
nal (850~ to 2200-ke signal in Signal
Generators TS-465/U and T8~
465A/T).

In position D, selects 790- to 2100-ke
signal (2200- to B6500-ke signal in
SBignal Generators T8-465/U and
TS-465A/U).

In position E, selects 2.0- to 5.7-me sig-
nal (6.5- to 20-me signal in Signal
Generators TS-465/U and TS-
4654 /7).

In position F, selects 5.6- to 16,5-me
signal (20- to 50-me signal in Signal
Generators T8-465/U0 and TS~
465A/10).

In position G, selects 16,1- to 52.5-me
signal (50- to 110-me signal in Signal
Generators T8-465/U and T8~
4655/00).

In position H, selects 52- to 110-me
gignal,

In 100 K. C. CRYSTAL position, selects
100-ke erystal-controlled signal.

In 1000 K. C. CRYSTAL position,
selects 1000-ke crystal-controlled sig-
nal.

In 0-15 E. C. A. F. position, connects
r-f oscillators for a 0- to 15-ke beat-
frequency output. (This position is
not used in Signal Generator TS-
465/1.)

Control

Function

QUTPUT MUL-
TIPLIER
switch.

F. M.--A. M. 3B-
LECTOR switch.

In 400 ~ A. F. position, connects 2 400-
cycle audic output to output control
cireuit.

In0-15 K. C. A, ¥, EXT. MOD. F. M.
position, conneets a 0- to 15-ke signal,
an externally modulated r-f signal, or
an f-m signal, from the mixer tube to
the cutput control circuit. (In Signal
Generator TS—465/U, this position is
marked 0-10 K. C. AF, F.M. and
connects a 0- to 10-ke signal, an ex-
ternally modulated r-f signal, or an
f-m signal, from the mixer tube to the
output control cireuit.)

In R. F. X1 position, attenuates the r-f
output to 1/1000 of value of available
output,

InR. F. X10 position (Signal Generators
T5-465/U and TS—465A/U only),
attenuates r-f output to 1/100 of
available output,

In R. F. X100 position (Signal Gene-
rators TS—465/U and TS-465B/U
only), attenuates r-f output to 1/10 of
value of available output.

In R. F. X1000 pesition (Signal Gene-
rators TS~465A/U and TS8-4658/U
only), provides full r-f output.

Signal Generator TS-465B/T.

In 50 M. C. F. M. 0-150 K. C.
SWEEP position, selects 50-me,
f-m, 0- to 150-ke sweep signal.

In 1 M. C. F. M. 0-30 K. C.
SWEEP position, selects I1-me,
f-m, 0- to 30-kc sweep signal.

Sigral Generator TS-465A/U:

In 50 M. C. 0-150 K. C. 0-450
K. C. SWEEP position, selects
50-me, fm, 0~ to 450-ke or 0~ to
150-ke sweep signal.

In 1 M. C. F. M, 0-30 K. C.
SWEEP position, selects 1-me,
f-m, 0- to 30-ke sweep signal.

Signal Generator TS—465/1.

In 1000 K. C. 30 K. C. SWEEP
position, selects I-me, f-m, 30-ke
fixed sweep signal.

In 23 M. C. 750 E. C. SWEEP
position, selects 23-me, fm, -
150-ke or 750-k¢ fixed mweep
signals,

IN AMPLITUDE MODULATED
position, provides a-m output for all
r-f sigpals except f-m output signals.



Control

Function

Contrel

Function

QUTPUT BE-
LECTOR switch,

FREQ MOD.

In OFF EXT. position, selects un-
modulated r-f output and either f-m
or a-m Input signals from external
source.

In 400 ~ AMP. MOD. position, selects
either 2 400-cyele signal for a-m out-
put or a 400-cycle signal for a-f
output.

In 400 ~ FREQ. MOD. position,
selects a 400-cycle signal for modulat-
ing the &0-me, 0- to 150-kc sweep
output.

In 80 ~ FREQ. MOD. position,
selects a 60-cycle signal for modulat-
ing either the 1-me signal (0- to 30-ke
sweep) or the 50-mc signal (0- to
150-ke sweep) (0- to 450-ke sweep in
Signal Generator TS-485A/U.)

In 0-15 K. C. A. F. position, selects a
0- to 15-kc a-f signal. (In Signal
Generator TS-465/U, the 0-1¢ K. C.
A, F. position selects a 0- to 10-ke
a~f signal.)

In POWER OFF position, turns a-c

FREQUENCY
ADJUSTMENT
control.

VARIABLE
AUDIO FRE-
QUENCY con-
trol.

Decibel Meter_____

DECIBEL
METER switch

“(Bignal  Gene-
rator T8-465/1T
only).

OUTPUT CON-
TROL.

Selects a frequency in the hand selected
by operating the BAND SELECTOR
switch. Dial reading indicates fre-
quency selected.

Selects a-f output signal between limits
of 0- to 15-ke {0- fo 10-ke¢ in Signal
Generator TS—165/U).

Measures db power or a-c voltage in 3
ranges. In Signal Generators TS-
465A/U and TS-465B/U, ranges are
selected by connecting leads between
GROUND and terminals marked
—10TO 460 TO 3.5V, 46 TO 4-22
0 TO 20V, or 422 TO +38 0 TO
140V. In Signal Generator TS-
465/U, ranges are selected by the
DECIBEL METER switch and leads
are connected to terminals marked
HIGH and LOW.

Selects db-meter ranges and in POWER
OFF position turns a-¢ power off.

Sets level of output voltage between zero
and maximum value within range set

by OUTPUT MULTIPLIER. switch.

Section [. OPERATION UNDER USUAL CONDITIONS

SWEEP control power off. Potentiometer controls
(Not used in Sig- width of variable f-m output.

* nal Generator
TS-465/U).

5. General

Signal Generator TS-465(*)/U is a portable unit
that may be used for alining and testing a~-m and
f-m communication equipments and audio amph-
fiers. The following operational procedures are
based on Signal Generator TS-465B/U. Differ
ences between this model and prior models are in-
dicated where such differences are important for
proper operation.

6. Types of Operation

Turn the FREQ. MOD. SWEEP control in a
clockwise direction until the red pilot light flashes
on. (In Signal Generator TS—465/U turn the
DECIBEL: METER, control clockwise until the
red pilot light fiashes on.) Allow the tubes of the
signal generator to warm up for 20 minutes before
placing the equipment in operation.

a. Variable R-F Signal Generator.

(1) Turn the BAND SELECTOR. switch to
the desired frequency band. The exact
value of the frequency desired, within the

band selected, can be tuned by means of
the FREQUENCY ADJUSTMENT con-
trol. This frequency is read from the ap-
propriate scale located directly above the
FREQUENCY ADJUSTMENT control.

(2) Turn the F. M.—A. M. SELECTOR switch
to the AMPLITUDE MODULATED
position,

(3) Set the OUTPUT MULTIPLIER to one
of the three attenuation ranges, depend-
ing on the level of output signal desired.
The OUTPUT CONTROL varies the
amplitude level from a minimum %o a
maximum value, within the range selected.

(4) Turn the QUTPUT SELECTOR switch
to the OFF EXT. position. The unmod-
ulated r-f output is obtained at a two-
terminal QUTPUT cable extending from
the front panel. {In Sighal Generators
T5-465/U and TS-465A/U, an output
cable is supplied with alligator clips on
one end and a connector on the other end
for connection to the OQUTPUT con-
nector.)

[3



b. Variable R-F Signal Generator «(Internal Am-
plitude Modulalion).

(1) Repeat the steps in ¢(1) through a(3) above.
(2) Switeh the QUTPUT SELECTOR to the

400 ~ AMP MOD. position. The mod-
ulated output is obtained af the OUT-
PUT cable,

¢. Variable B-F Signal Generator (External Am-
plitude Modulation).

{1) Repeat the steps in a(1) and (2) above.
(2) Turn the OUTPUT SELECTOR switch

t0 the OFF BEXT. position; turn the OQUT-
PUT MULTIPLIER to the EXT. MOD.
position. (In Signal Generator TS—465/U
turn the QUTPUT MULTIPLIER to the
desired r-f multiplying factor.) Use the
OUTPUT CONTROL to vary the ampli-
tude level of the modulated output from
2 minimum to a2 maximum value.

(3) Connect the external modulating signal

output between the front panel binding
posts labeled EXTERNAL MODULA-
TION AMP and GROUND. The ex-
ternally modulated rf output then is
obtained at the OUTPUT cable.

d. Variable F-M Signal Generalor,
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(1) Set the BAND SELECTOR switch to the

desired f-m range. The desired output
frequency is tuned by the FREQUENCY
ADJUSTMENT control. This frequeney
will be equal to the sum or difference of
the f-m osecillator output and the main
r-f oscillator output.

"(2) Set the FREQUENCY ADJUSTMENT

control to a dial reading that is the sum
or difference of the 1-me or 50-mc signal
(1-me or 23-me signal in Signal Generator
T8-465/0) and the r-f signal. Thus, for
a narrow-band f-m output of 5.25 me, set
the F. M.~A. M. SELECTOR switch to
1 M. C. F. M. 0-30 K. C. SWEEP posi-
tion and set the BAND SELECTOR and
FREQUENCY ADJUSTMENT controls
for a dial reading of 4.25 me or 6.25 me.

(3) Set the OUTPUT SELECTOR switch to

either the 400 ~ FREQ. MOD., 60 ~
FREQ. MOD., or OFF EXT. position
for fm by 400 cycles, 60 cycles, or by an
external source, respectively. An external
signal, when used, is inserted in the f-m
circuit between the from$ panelL binding
posts labeled EXTERNAL MODULA-
TION FREQ. and GROUND,

(4) Set the QUTPUT MULTIPLIER switch
to the F. M. position. Vary the OUT-
PUT CONTROL to adjust the amplitude
level of the full output from a minimum
to a maximum value. The modulated
output is obtained at the OUTPUT cable.

e. Variable A-F Signal Generator.

{1) Set the BAND SELECTOR switch to the
0-15 K. C. A. F. position. (In Bignal
Generator T8-465/U, set the BAND SE-
LECTOR switch to the A band and set
the FREQUENCY CONTROL AD-
JUSTMENT to a calibrated dial marking
between 240 and 250 ke.) The exact
frequency within this range is tuned by
the VARIABLE AUDIO FREQUENCY
control, and its value is read from the
calibrated dial around the control (par.
39).

(2) Turn the QUTPUT MULTIPLIER switch
to the 0-15 K. C. A. F. position (0-10
K. C. A. F. position in Signal Generator
TS8-465/U). Set the F. M.-A. M. SE-
LECTOR switeh to the AMPLITUDE
MODULATED position. The amplitude
level of the audio output signal is varied
by the QUTPUT CONTROL.

{3) Set the OUTPUT SELECTOR to the 0-15
K. C. A. F. position (0-10 K. C. A. F.
position in Signal Generator TS-465/U};
the a-f oufput signal is obtained at the
QUTPUT cable.

f. Fixed 400-Cycle Signal Generator. Set the
QUTPUT MULTIPLIER switch to the 400 ~
A. T. position and the QUTPUT SELECTOR
switch to the 400 ~ AMP. MOD. position. The
QUTPUT CONTROL varies the output level of
the 400-cycle signal; the output signal is faken
from the QUTPUT cable.

g. Crystal-Controlled R-F Oscillator.

(1) Set the BAND SELECTOR switch to
either the 100 K. €. CRYSTAL or the
1000 K. C. CRYSTAL position.

(2) Set the QUTPUT MULTIPLIER switch
to the desired rf multiplying factor.
Within each range, the QUTPUT CON-
TROL varies the amplitude level of the
output signal from a minimum to a maxi-
mum.

(3) Turn the F. M.—A. M. SELECTOR switch
to the AMPLITUDE MODULATED
position.



(4) If 400-cycle amplitude modulation of the [7. Operations Chart

oscillator is desired, set the QUTPUT SE- . . .
LECTOR to the 400 ~ AMP. MOD. The following table lists the positions of the pan-

position. For A. M. from an external el controls of Signal Generator TS8-465(*)/U for

source, switch the OUTPUT SELECTOR, all of the possible output signals. The indicated
to the,OFF EXT. position control nomenclature and panel markings are for

(5) The unmodulated or medulated output Signal Generator TS-4658/U only. For (?quiv‘?t—
signal from the orystal-controlled oscilla- i::_nt control nomenclature and panel markings in
tor is obtained at the OUTPUT cable. Signal Generators TS-465/U and TS—4654/U, see

the schematic diagrams (figs. 48, 49, and 50), and
the front panel controls (figs. 6, 7, and 8).

Controls!
FREQ °{ QUTPUT BAND FREQUENCY| F. M.4, M. | VARIABLE QUTFUT QUTPUT
Signal output MOD SELECTOR | SELECTOR ADJUST- SELECTOR | AUDIO FRE- | MULTIPLIER| CONTROL
SWEELP2 MENT QUENCY .
1. Unmodulated r-f (100 ke to | Power OFF Desired Desired AMPLI- .. __.__ Desired
110 me). on 3, EXT. fre- fre- TUDE r-f
quency quency.| MOD- multi-
band. ULAT- plying
i ED. factor.
2, Amplitude - modulated r-f
(100 ke to 110 me).
a. 400 ~ internal mod__.__.. Power 400 ~ Desired Desired AMPLI- | _____ Desired
on. AMNP fre- fre- TUDE r-f
MOD. quency quency.| MOD- multi-
band. ULAT- plying
ED. factor.
b. External modulation._.._ OFF : EXT.
EXT. MOD.#
Desired
3. Frequency-modulated r-f3, level
a. 100 ke to 110 me; 0- to | Power 60 ~ Desired | Desired IM. G |aceoaao F. M. of
30-ke sweep. on O~ FRIEQ fre- fre- F. M. output.
30 ke, MOD. quency quen- 0-30
band®, cy®. K. C.
SWEEP,
b. 1580 ke to 160 me; 0- to | Power 400 ~ Desired Desired SO0M. G oo F. M.
160-ke sweep. on 0~ FREQ fre- fre- F. M.
150 ke. MOD. quency quen- 0-150
band.? ey.? K C.
SWEEP.
¢, 100 ke to 110 me; exter- | Power OFF Desired Desired IM.C, ... e F. M.
nally modulated 0- to 30- on 0- EXT. fre- fre- F. M.
ke sweep.$ 30 ke. quency quency.| 0-30
band. K. C.
SWEEP.
d. 150 ke to 160 me; exter- | Power OFF Desired | Desired S0M. C, |ocecaaooas F. M.
nally modulated 0- te 150- on - EXT. fre- fre- F. M.
ke sweep.? 150 ke, quency queney., 0-150
bard. K. C.
SWEEP.




Controls

Stgnal ontput 50D | SBLECTOR | SELECTOR |  AbIUSL. | SELEGTOR | AUDIO PRE- | MULTIPLIZR| CONTAOL
SWEEP 2 MENT QUENCY )
4, Audio frequency O- to 15- | Power 0-15 0-15 Mark on | AMPLI- | 0 to 15 0-15
kc.lo on. K C. K. C dial,1? TUDE ke {de- K. C.
AF A F1 {015 MOD- sired A F.
K C ULAT- fre-
A F) ED, quen-
cy).
5. Audio frequency, 400 ~ 400 ~ || o AMPLI- | ___ 400 ~
fixed. AMP. TUDE AP
MOD. MOD-
ULAT-
ED.
6. Frequency - modulated a-f 60 ~ D 985 or 1 M. Co oo F. M.
signal. FREQ. 1015 F. M.
MOD, ke. 0-30 Desired
K. C. level
SWEEP. of
output.
7. Crystal-controlled frequen- . .
cy. Power
a. 100 ke unmodulated_____ on. OFF 100 K. G| AMPLI- (oo Desired
EXT. CRYS- TUDE T-f
TAL. MOD- multi~
— ULAT- plying
b. 1000 ke unmodulated_____ 1000 K. C. ED. factor.
CRYS-
TAL.
¢. 100 ke modulated__ .- __ 400 ~ 100 K. C.
AMP.
MOD.
or OFF
EXT.
d. 1000 ke modulated.aan - 1000 K. C.

* In Signal Generator TS-465/U, a four-positien DECIBEL METER switch 15 pravided for swifching meter ranges.

2 The FREQ. MOD, SWEEP contral is eliminated in Signal Generator TS-465/17. Al f-m sweeps are fixed.

3 The power on-off switch in Signal Generator T8-465/U is part of the DECIBEL METER switch,

4 In Signal Generator TS5-465/1, set CUTPUT MULTIPLIER to the desired r-f multiplying factor.

5 Signal Generator TS-465/1 has only fized sweep cutputs: 1 me at 30 ke, and 23 me at 150 ko and 750 ke, Signal Generator TS-4654/U kas an additional sweep output on
the high range: 50 me at 0 to 450 ke. . . A

¢ This frequency will Le the frequency which is either the sum or difference of 1 me and the desired frequency. Thus, for 458 ke i-f alinement, this frequency is either 1456 ke

or 544 ke,
7 This frequency will be the frequency +which is either the sum or difference of 50 me and the desired frequency. Thus, for 10.7 me i-f alinement, this frequency is either 30,3 me

or 60,7 me,
% In; Signal Generator TS-4858,/T, the external voltage must be 6.3 volts rms (root mean square) (sine voltage) to obtain a calibrated sweep.
9 Tn Signal Cenerator TS-466B/1], the external voltage must be 11,7 volts rms (sine voltage) to obtzin 2 calibrated sweep.
16 Tn Signal Generator T8-465/1, the audio frequency range is 0 to 10 ke,
11 Tn Signal Generator TS~455/T], set the BAND SELECTOR switch to the A band.
12 T, Signal Generator TS-465/1, the frequency adjustment is at some frequency between 240 to 250 ko on the A band.



Section |Y. OPERATION UNDER UNUSUAL CONDITIONS

18. General

The operaticn of Signal Generator TS-465(*%)/U
may be difficult in regions where extreme cold, heat,
humidity, and moisture, sand conditions, etc., pre-
vail. Insfructions on procedures for minimizing
the effect of these unusual operating conditions are
given in paragraphs 19 through 21,

19. Operation in Arctic Climates

Subzero temperatures and climatic conditions
associated with cold weather affect the efficient
operation of the equipment. Instructions and pre-
cautions for operation under such adverse condi-
tions follow:,

a. Handle the equipment carefully.

b. Keep the equipment warm and dry.. If the
signal generator is not in a heated inclosure, con-
struet an insulated box for it. Keep resistor heat-
ers (if supplied) turned on, or keep the filaments of
vacuum tubes Iighted censtantly, unless these
measures overtax the power supply.

c. Locate the equipment within a heated in-
closure where there is no danger of a cold draft
striking the glass tubes when a door is opered. A
sudden draft of cold air often is sufficient to shatter
the glass envelope of a heated tube. If the in-
closure is constructed so that this precaution is im-
possible, place a blanket or barrier between the
source of the draft and the equipment.

d. When equipment which has been exposed to
the cold is brought into a warm room, it may sweat
until it reaches room femperature. When the
equipment has reached room temperature, dry it
thoroughly. This condition may arise also when
equipment warms up during the day after exposure
during a cold night.

- blent air.

20. Operation in Tropical Climates

When operated in tropical climates, the generator
may be installed in tents, huts, or, when necessary,
in underground dugouts. When equipment is in-
stalled below ground, and when it is set up in
swampy areas, moisture conditions are more acute
than normal in the Tropies. Ventilation usually is
very poor, and the high relative humidity causes
condensation of moisture on the equipment when-
ever its temperature becomes lower than the am-
To minimize this condifion, place light-
ed electric bulbs under the equipment.

21. Operation in Desert Climates

a. Conditions similar to those encountered in
tropical climates often prevail in desert areas. Use
the same measures to insure proper operation of
the equipment.

b. The main problem that arises with equipment
operation in desert areas is the large amount of
sand or dust and dirt which may enter moving parts
of the signal generator. The ideal preventive pre-
caubion is to house the equipment in a dustproof
shelter. Since, however, such a building is seldom
available and would require air conditioning, the
next best precaution is to make the building in
which the equipment is located as dustproof as
possible with available materials. Hang wet sack-
ing over the windows and doors, cover the inside
walls with heavy paper, and secure the side walls
of tents with sand to prevent their flapping in the
wind.

¢. Never tie power cords, signal cords, or other
wiring connections ¢ either the inside or the out-
side of tents. IDesert areas are subject to sudden
wind squalls which may jerk the cornections loose
or break the lines.

d. Take care to keep the equipment as free from
dust as possible. Make frequent preventive main-
tenance checks.



CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section . PREVENTIVE MAINTENANCE SERVICES

22. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not in
use) to keep it in good working order so that break-
downs and needless interruptions in service are
held to 2 minimum. Preventive maintenance dif-
fers from trouble shooting and repair, since its ob-
jeet iz to anticipate and eliminate froubles hefore
they occur. See AR 750-5.

23. Tools and Materials Required

Tools and materials required for organizational
maintenance of this equipment are listed in g and b
below. The tools and maferials contained in Tool
Equipment TE-41 are listed in Department of the
Army Supply Manual SIG 6 TE-41.

a. Tools.

Tool Equipment TE-41 (AR38041)
Tube Puller TL—201
b. Materials.
Orange stick (6Z7360)
Cheesecloth, bleached, lint-free (6Z1989)*
Carbon tetrachloride (6(3184.1)*
Paper, sand, flint No. 000 (6Z7500-000)
Solvent, Dry Cleaning (SD) (Fed. spee No.
P-5-661a) (6G1914)

24. General Preventive Maintenance
Techniques

a. Use crocus cloth or No. 000 sandpaper to re-
move corrosion.

b. Use a clean, dry, lint-free cloth or a dry brush
for cleaning.

{1) Tf necessary (except for electrical con-
tacts), moisten the cloth or brush with
solvent (8D); then wipe the parts dry
with a cloth.

{2) Clean electrical contacts with a cloth
moistened with carbon tetrachloride; then
wipe with & dry cloth.

Caution: Repeated contact of carbon
tetrachloride with the skin or prolonged

* Part of Tool Equipment TE-41.
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breathing of the fumes is dangerous.
Make sure that adequate ventilation is
provided.

e. If available, use dry compressed air at a line
pressure not exceeding 60 pounds per square inch
to remove dust from inaccessible places. Be care-
ful not to damage light components with the air
blast.

d. For further information on preventive main-
tenance techniques, refer to TB SIG 178.

25. Use of Preventive Maintenance Forms
(fige. 9 and 10)

a. The decision as to which items on DA AGO
Forms 11-238 and 11-230 are applicable to this
equipment is a tactical decision to be made in the
case of first echelon maintenance by the communi-
cation officer/chief or his designated representa-
five, and in the case of second or third echelon
maintenance, by the individual making the inspec-
tion. Instructions for the use of each form appear
on the reverse side of the form.

b. Circled items in figures 9 and 10 are partially
or totally applicable to Signal Generator TS-
465/U. References in the ITEM block refer to
paragraphs in the fext which contain additional
maintenance information.

26. Performing Preventive Maintenance

a. Performing Exlerior Preventive M ainfenance
Caution: Tighten screws, bolts, and nuts care-
fully. Fittings tightened beyond the pressure for
which they are designed will be damaged or braken.
(1) Check for completeness and general con-
dition of the signal generator. The com-
ponents are listed in paragraph 6 and
illustrated in figures 2, 3, and 4.
(2) Check suitabilify of location and installa-
tion for normal operatior. (par. 11).
(2) Clean dirt and moisture from panels, jacks,
plugs, ete.
(4) Inspect seating of readily accessible pluck-
out items such as tubes, crystals, fuses,
ete. (figs. 31 through 43).



OPERATOR FiRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADID COMMUNICATION, DIRECTICH FINDING, CARRIER, RADAR

. INSTRUCTIGNS: Sce other side
EQUIPMENT NDMENCLATURE EQUIPMENT SERIAL NO.

LEGEND FOR MARKING CONDITIONS: 's Satiasfactory; X Adjustment, repair or replacement reguired; ® Defect corrected.
NOTE: Strike oat items not applicable.

DAILY
ONDIT
) }TEH LONDIT IO
5 Ml Tl wW|T|F|5
@ COMPLETENESS AND GEWERAL COHDITION OF EQUIPHENT (racelver, tranamitter, carrylng cases, wire and cable,
micraphonce, tubes, sparc parts, technical manuals and sccessories). PAR. 264 {})
LOCATION AND INSTALLATION SUITABLE FOR WDRMAL OPERATIGH.
PAR. 25a{2}
@ CLEAN DIRT AKD MGISTURE FROM ANTENNA, WIGROPHONE, HEADSETS, CHESTSETS, KETYS, JACKS, PLUGS, TELEPHOMES,
CARRYING BAGS, COMPONENT PANELS,
Y i PAR.260{3)
@ INSPECT SEATING OF REACILY ACCESSIBLE "PLUCK-QUT™ ITEWS: TUBES, LAups, CRYSTALS, FUSES, COMNELTORS,
VIBRATORS, PLUG=~IN COILS AND RESISTORS, . PAR.Z64 (4)
@" INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSEMESS, wORH OR CHI1PPED GEARS, WISALIGNMENT, POSITIVE
ACTION.
PAR.260(5)

CHECK FOR NDRWAL OPERAT|ON,

PAR. 260 (8)

WEEKLY
1 1
N, ITEM 230 ITEM o
== Z ]
[l o H
[] . 13
CLEAN AND TIGHTEN EATERIDR 'OF COMPONENTS AND CASES, RACK
WOUNTS, SHOCK WOUKTS, ANTENNA WOUNTS, COAXIAL TRANSMISSION INSPELT STORAGE BATTERIES FOR DIRT, LOOSE TERHINALS, ELEC—
LINES, WAVE GUIDES, AND CABLE CONMECTIONS. TROLYTE LEVEL AHD SPECIFIC GRAVITY, AND DAMAGED CASES. -
PAR, 260 (7)
&
INSPECT CASES, WOUNT|NGS, ANTENMAS, TOWERS, AND EXPOSED CLEAN AIR FILTERS, BRASS WAME PLATES, DIAL AND WETER
WETAL SURFAGES, FOR RUST, CORROSION, AND HOISTURE. RINDOWS, JEWEL ASSEMBLIES.
PAR, 260 {8} PAR, 260 (1)

INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS,

HREAKS, FRAYIMG, DETERIDRATION, KIMKS, AND STRAIN. INSPECT METERS FOR DAMAGED GLASS AWD CASES.
PAR.2601{9) PAR, 260 (12)

10 16

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, INSPECT SHELTERS AND COVERS FOR ADEQUECT OF WEATHER—

DAMAGED INSULATORS AND REFLECTORS. PROGF ING.
11 17

INSPECT CANYAS ITEMS, LEATHER, AND CABLING FOR MiLDEw,

TEARS, AND FRAYING., CHECK ANTENMA GUY WIRES FOR LOOSENESS AND PROPER TENS IOM.
@ INSPECT FOR LDGSENESS OF ACCESSIBLE ITEwS: Sw[TCHES, 18

¥WDBS, JACKS, GCONNECTORS, ELECTRICAL TRANSFORMERS, POWER—
STATS, RELAYS, SELSYNS, WOTURS, BLOWERS, CAPACITORS, GEH~
ERATORS, AwD PILOT LIGHT ASSEMBLIES.

: ! PAR, 260 (10)

19 IF DEFICIENCIES NOTED ARE NOT CORRECTED DURjHa INSPECTION, INOICATE ACTION TAKEN FOR CORRECT|ON.

CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED
GASKETS, DIRT AND GREASE.

DA fBgAgog‘T 11'238 REPLACES DA AGO FORM 419, 1 DEC 50, wHICH {5 OBSOLETE.

™M 2642-50
Figure 8. DA AGO Form 11-238.

19
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SECOKD AND THIRD ECHELCN WAIXTEMANCE CHECK LIST FOR SIGHAL CORPS EQUIPMEMT
RADID COMHUXICATION, DIRECTION FINDIKG, CARRIER, RADAR
- INSTRULTIONS? Sce other wlide
EQUSPUEST hOWENTLATURE EQUEPHTAT SERIAL NO.
LEGEND FOR MAREING CORDITIONS: ¥ Satisfactory; I  kejustment, repair or replacemest required; (T) Defect corrected:
5OTE:  Strike out items not applicables
T 0
K ITEH 210, ITEH §E
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(5). Inspect controls for binding, scraping, ex-
cessive looseness, worn or chipped gears,
misalinement (figs. 6, 7, and 8).

(6) Check for normal operation (pars. 15, 16,
and 17).

(7) Clean and tighten exterior of component.

(8) Inspect case and exposed metal surfaces
for rust, corrosion, and moisture.

(9) Inspect cord and wire for cuts, breaks,
fraying, deterioration, kinks, and strain.

(10) Inspect for looseness of accessible items:
switches, knobs, jacks, connectors, trans-
Jformers, capacitors, and pilot light as-
sembly.

(11) Clean nameplates, dial and meter win-
dows, jewel assemblies (figs. 6, 7, and 8).

(12) Inspect meters for damaged glass and
cases (figs. 6, 7, and 8).

b. Performing Interior Preveniive Maintenance
(figs. 31 through 43).

Caution: Disconnect 21l power before perform-
ing the operations listed in (1} through (8) below.
Upon completion, reconnect power and check for
satisfactory operation.

(1) Tnspect electron tubes for loose envelopes,
loose cap connectors, cracked sockets, and
insufficient socket spring tension; clean
dust and dirt from tubes; check emission
of receiver type tubes.

(2) Inspect fixed capacitors for leaks, bulges,
and discoloration.

(8) Inspect variable capacitors for dirt, mois-
ture, misalinement of plates, and loose
mountings,

(4) Inspect resistors, bushings, and insulators
for cracks, chipping, blistering, discolora-
tion, and moisture.

(5) Inspect terminals of large fixed capacitors
and resistors for corrosion, dirt and loose
contacts.

(6) Clean and tighten switches, terminal
boards, and interior of chassis not readily
accessible. ,

(7} Clean and tighten connections and mount-
ings for transformers, chokes, potenti-
ometers, and rheostats.

(8) Inmspect transformers, chokes, potentiome-
ters and rheostats for overheating and
oil-leakage.

Section Il. WEATHERPROOFING AND PAINTING

27. Weatherproofing

a. General. Signal Corps eguipment requires
special treatment and maintenance when operated
under the severe climatic conditions prevailing in
tropical, arctic, or desert regions. Insects, dust,
corrosion, fungus growth, salt spray, excessive
moisture, and exfreme temperatures are harmful
to most materials.

b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been de-
vised which, if properly applied, provides a reason-
able degree of protection against insects, corrosion,
fungus, salt spray, and excessive moisture. This
treatment is explained in TB SIG 13 and TB SIG
72.

c. Winter Maintenance,  Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are explained in TB SIG 66 and TB
SIG 219.

d. Desert Special

Maintenance. precautions

necessary to prevent equipment failure in areas
subject fo extremely high temperatures, low hu-
midity, and excessive sand and dust are explained
in TB SIG 75, ‘

28. Rustproofing and Painting

a. When the finish on the cabinet or panel has
been badly scarred or damaged, rust and corrosion
can be prevented by touching up the bared surface.
Use No. 000 sandpaper to cleah the surface down
to the bare metal; obtain a bright, smooth finish.

Caution: Do not use steel wool. Minuté par-
ticles frequently enter the case and cause harmful
internal shorting or grounding of circuits.

b. When a touch-up job is necessary, apply paint
with a small brush. Remove rust from the cabinet
by cleaning corroded metal with solvent (SD).
In severe cases, use solvent (SD) to soften the rust,
and sandpaper- to complete the preparation for
painting. Paint used must be authorized and con-
sistent with existing regulations.
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Section [Il. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

29. General

g. The trouble shooting and repair work that
can be performed at the organizational mainte-
nance level (operators and repairmen) necessarily
is limited in scope by the tools, test equipment, and
replaceable parts issued, and by the existing tac-
tical situation. Accordingly, trouble shooting is
based on the performance of the eguipment and
use of the senses in determining such troubles as
burned-out tubes, cracked insulators, ete.

b. The following paragraphs in this section will
help in determining which stage is at fault and
which component in that stage is defective.

30. Visual Inspection

a. Failure of this equipment to operate properly
may be caused by one or more .of the following
visible faults:

{1) Improper connection to a-c power line.

(2) Broken or disconnected cords or plugs, and
lead wires.

(3) Burned-out fuses and switch contacts.

(4) Defective resistors or capacitors.

(5) Defective or damaged tubes.

(6) Incorrect setting of controls.

b. When failare is encountered and the cause is
not apparent immediately, check as many of these
items as practicable before starting a detailed ex-
amination of the component parts of the system.

32. Equipment Performance Checklist

31. Trouble Shooting by Using Equipment
Performance Checklist

a. General. The equipment performance check-
list (par. 32) aids in determining whether the in-
strument is functioning properly. The checklist
gives the item number, the actlon or condition un-
der which the item is checked, the normal indica-
tion, and the corrective measures.

Note. This checklist describes items that may be cor-
rected by the cperator. More detailed trouble-shooting and
repair procedures are covered in chapter 5 and should be
performed only by gualified repair personnel.

b. Action or Condition. This column indicates
an operation to be performed on a control or part
of the equipment.

o. Normal Indications. The normal indications
listed include the visible signs that the operator
should perceive when he checks the items. If the
indications are not normal, the operator should
apply the recommended corrective measures.

d. Corrective Measures. The corrective measures
listed are those that the operator can make with-
out turning in the equipment for repairs. If the
recommended corrective measures do not yield re-
sults, the equipment should be turned over to an
experienced repairman for trouble shooting. If the
equipment, ig not completely inoperative, and if the
tactical situation demands continued operation, the
operator must mainfain the unit in operation for
as long 2s possible.

Item No. Action or condition

Normal indications Corrective measures

power line.

T HWoMHPEWEIEET .

1 | Connect power plug to 105- to 125-volt, 50- to 70-cps
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Ttem No. Action or condition Normal indications Corrective measures
E 2 | Turn FREQ. MOD. SWEEP control clockwise until on- | Pilot lamp lights. Check fuses (F101, F102)
Q off switch clicks on. (In Signal Generator T$-465/U, in a-¢c input circuit.
U turn DECIBEL METER. control until on-off switch * Check lre cord and
1 clicks on.) plug. Check  on-off
P switch.  Check pilot
M lamp.
E 3 | Connect OUTPUT cable to antenna terminals of standard | 400-cycle note in headset | Check V106, V101, V103,
N a-m Teceiver. Set controls for a 400-cycle a-m output or speaker at matched and V104,
T (par. 17). Tune signal generator and receiver through frequencies.
frequency range.
P 4 | Set OUTPUT MULTIPLIER to each of r-f multiplying | Volume of receiver out- | Check S103.
E positions in turn (below 10 me). put changes.
R 5 | Rotate QUTPUT CONTROL. Volume of receiver out- | Check R110.
F ‘ put changes,
0 6 | Set controls for a modulated crystal-controlled output | 400-cycle note in receiver | Check V102, V103, am
R (par. 17). Set receiver frequency for & multiple of 100 headset or loudspeaker. V104, :
M ke or 1,000 ke. '
A 7 | Connect OUTPUT cable to antenna of standard f-m re- | 60-cyele note in receiver | Check V104, V105,
N ceiver. Set controls for 60-cycle f-m (par. 17). Tune headset or speaker, .
C signal generator and receiver through each band in turn.
E 8 | Connect the SYNCHRONIZED SWEEP VOLTAGE | DECIBEL METZER | Check MIOL.
OUTPUT and GROUND terminals to the DECIBEL M101 reads 67 volts
METER -}-22 to 438 0 TO 140 V and GROUND ter- approximately.
minals respectively.
9 | Connect the OUTPUT terminals to the DECIBEL | Decibel meter reads to .2 | Check V101, V103, and
METER GROUND and —10 to +86 0 to 3.5 V ter- volt approximately. V104,
minals. Set the control for an audio frequency output
{(par. 17).
10 | Bet controls for a 400-cycle output (par 17). Decibel meter reads to .3 | Check V103.
volt approximately. ‘
8 11 | Twrn FREQ. MOD, SWEEP control to POWER OFF | Pilot lamp goes off. Check on-off switch.
T position. (In Signal Generator TS-465/U, turn
0 DECIBEL METER control to POWER OFF position.)
P
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CHAFTER 4
THEORY

Section [. GENERAL THEORY OF OPERATION

}i 33. Intreduction

This section explains the general theory of op-

"eration of Signal Generator TS-465(*)/U. The

cireuits and reference symbols are based on Signal

" Generator TS-465B/U. Differences in circuit op-

eration bebtween this model and Signal Generators

" T8-465/U and T8-465A/U are deseribed where

applicable. The circuits are explained on the basis

of the outputs obtaingble from the unit. For a

more detailed diseussion of the theory, see para-

graphs 42 through 65. The block diagram (fig. 11)

shows the source and routing of each signal through

- the circuits of the signal generator. In order to
simplify the discussion, no switching is shown.

34. Main R-F Oscillator Stage

Main r-f oscillator stage V101l generates an r-f
signal continuously variable from 100 ke to 110 me
in eight bands. ‘

a. The variable r-f signal is fed through eathode-
follower tube Vi024, QUTPUT CONTROL RI110,
and OUTPUT MULTIPLIER. switch 3103 to the
QUTPUT cable. The signal output is an unmod-
ulated r-f voltage, variable from 100 k¢ to 110 me.

b. The main r-f oscillator is plate-modulated by
a 400-cyele signal from 400-cycle oscillator tube
V103, The resulting a-m signal is fed through
cathode-follower tube VI102A, OUTPUT CON-
TROL Ri10, and QUTPUT MULTIPLIER switch

OuTPUT l
MULTIPLIER | - = TC [ OUTPUT] GLIPS
$103 :
100 K.~ [10M.C. !
S OD.OR » QuTPUT HOK,C.~OMG, A-M
Haoors 100 KG. OR CONTROL | M.G.~ 160 M.C, F-M
MoD. 0OOKE. UMD, e 615 K. AUDIT
OR 400 N2 MOD. ‘ O EXTERNAA.MN;ODULATIGN
CATHODE GRYSTAL 110, OR | F~M 0SC. OR
FOLLOWER OSCILLATOR AMPLIFIER
Vio2A V1028 50MC. | vio4B
F-M
Iy Jy
IGOKC. -1 10K . 40070
UNMOD.
OR 100 K.G.~ 10 K G. 50 K Col5a K REACTANCE
208, 139KC-154K.G.  |MODULATOR
MOD. 154 K.C. VIS5
T
MAIN R-F L4°°’U FREQUENGY CUTPUT
OSCILLATOR SR SELEGTOR O EXTERNAL MODULATION
OSCiLLATO FREG.
VIOl V103 slecz
60N
POWER . O | svchronizep swser
SUPPLY S0y - VOLTAGE CUTRUT
Vi0§ I
) () [f2z 70 +38__o 010 |
DECIBEL I
METER (O [+s To+22 070 20 |
Hiet I {(H[-wTo+6 07035]
ﬁ TM 2642 -5
Figure 11. Signal Generator TS—465B /U, over-all block diagram.
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8103 to the OUTPUT cable. The signal output is
an r-f voltage, amplitude-modulated by 400 cycles
and variable from 100 ke to 110 me.

¢. The wvariable r-f signal is fed to mixer tube
V1044, where it can be amplitude-modulated by an
external audio signal fed fto the mixer stage from
EXTERNAL MODULATION AMP. connector
E107. The output of the mixer is fed through
OUTPUT MULTIPLIER switch 8103 to the
QUTPUT cable. The signal output is an r-f volt-
age, variable from 100 ke to 110 me, and amplitude-
modulated at the frequency of the external signal.

d. The variable r-f signal is fed to mixer tube
V104A, where it can be heterodyned against a
frequency-modulated 1- or 80-mec signal from oseil-
lator tube V104B. (In Signal Generator TS-
465/U, the f-m signal is at 1 or 23 me.) The out-
put of the mixer is fed through QUTPUT CON-
TROL R110 and QUTPUT MULTIPLIER switch
S103 to the OUTPUT cable. The signal output is
an f-m signal, variable from 100 ke to 180 me. (In
Signal Generator TS-465/U, the output is an f-m
signal, variable from 100 ke to 133 me.)

¢. The variable r-f signal is fed to mixer tube
V104A. An external signal fed info rveactance
modulator tube V105 from EXTERNAL MODU-
LATION FREQ. connector E103 is used to fre-
quency-modulate oscillator tube V104B. The re-
sulting f-m signal is fed into the mixer where it is
heterodyned with the variable r-f signal from main
r-f oscillator tube V101. The output of the mixer
is fed through OUTPUT CONTROL R110 and
QUTPUT MULTIPLIER switch S103 to the
QUTPUT cable. The signal cutput is an r-f volt-
age variable from 100 ke to 160 me, frequency-
modulated at the frequency of the external signal.
(In Signal Generator TS-465/U, the frequency
range of the output sigral is 100 k¢ to 133 me.)

f. A 154-ke r-f signal is fed to mixer tube V1044,
where it can be heterodyned with an r-f signal,
variable from 139 ke to 154 ke, from bfo (beat-
frequency oscillator) tube V103. (In Bignal Gen-
erator T8—465/U, the r-f signal is at 240 to 250 ke.)
(In Signal Generator TS~465A/U, the r-f signal is
at 160 ke.) The output of the mixer is fed through
OUTPUT CONTROL R110 and OUTPUT MUL-
TIPLIER switch 8103 to the OQUTPUT -cable.
The signal output is an audio voltage continuously
variable from 0 to 15 ke. (In Signal Generator
TS-465/U, the audio output is variable from 0 to
10 ke.)

35. Crystal Oscillator Stage

Crystal oscillator stage V102B produces a crystal-
controlled r-f signal at- either 100 ke or 1,000 ke.
This signal is routed in the following ways:

a. The signal is fed through QUTPUT CON-
TROL R110 and OUTPUT MULTIPLIER switch
8103 fo the QUTPUT cable. The outpui is an
unmodulated 100~ or 1,000-ke signal.

b. Crystal oscillator tube V102B is amplitude-
modulated by the output of 400-cycle oscillator
tube V103, The resulting signal is fed through
OUTPUT CONTROL R110 and QUTPUT MUL-
TIPLIER switch S103 to the OUTPUT cable.
The output is then a 400-cycle, a-m, 100- or 1,000-
ke signal.

36. 400-Cycle and Beat-Frequency Oscillator
Stage

The 400-cycle and hfo stage, V103, produces
either a 400-cycle audio signal or an r-f signal con-
tinuously variable from 139 ke to 154 ke. {In Sig-
nal Generator TS-465/U, the r-f signal is confinu-
ously variable from 240 to 250 ke; in Signal Gen-
erator TS-4654A/U, the r-f signal is continuously
variable from 145 to 160 ke.) These signals are
routed as follows:

@. The 400-cycle signal is fed to main r-f oscilla-
tor tube V101 when that stage is amplitude-modu-
lated by a 400-cycle signal, as described in para-
graph 34b. :

b. The 400-cycie signal is fed to crystal oscillato
tube V1028 when that stage is amplitude-modu-
lated by a 400-cycle signal, as described in para-
graph 35b.

e. The 400-cycle signal is fed through OQOUTPUT
SELECTOR switch S102 to reactance modulator
tube V105 when that stage is used to frequency-
modulate oscillator tube V104B, as deseribed in
paragraph 37.

d. The 400-cycle signal is fed through OUTPUT
CONTROL R110 and QUTPUT MULTIPLIER
gwitch 8103 to the OQUTPUT cable. The output is
then a 400-cycle signal.

e. The 139- to 154-ke signal (145- to 160-ke sig-
nal in Signal Generator TS-485A/U and 240- to
250-ke signal in Signal Generator TS-465/U) is fed
to mixer tube V104A, where if is heterodyned with
the 154-ke output (160-kc output in Signal Gen-
erator TS~465A/U, 250-ke output in Signal Gen-
erator TS—465/U) from main r-f oscillator tube
V101, as described in paragraph 34f.
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37. Reactance Modulator Stage

Reactance modulator stage Vi05 iz used to mod-
ulate f-m oseillator tube V104B. Two fixed modu-
lating frequencies, 60 cycles from the power supply
or 400 cycles from 400-cycle oscillator tube V103,
are selected by OUTPUT SELECTOR switch
85102, An external modulating voitage also is fed
through QUTPUT SELECTOR switch S102 into
the reactance modulator from EXTRERNAL MOD-
LATION FREQ. connector E103. FREQ.
MOD. SWEEP control R130 controls the ampli-
tude of the modulating signal applied to the re-
actance modulator and thus the sweep width of the
output of f-m oscillator tube V104B. (In Signal
Generator TS—-465/U, this control is eliminated; all
sweep voltages are fixed in amplitude to give fized
sweep widths.)

38. F-M Oscillator or Amplifier Stage

F-m oscillator or amplifier stage V1048 can fune-
tion ag an oscillator at 1 me or 50 me (23 me in Sig-
nal Generator TS-465/U), or it can function as an
amplifier.

a. When the stage funciions as an osecillator, it
is frequency-modulated by reactance modulator
tube V105, as described in paragraph 37. F. M.-
A. M. SELECTOR switch S104 is set for either a
1- or 50-mc center frequency (I- or 23-mec center
frequency in Signal Generator TS—465/U). The
f-m output is fed to mixer tube V1044,

b. When F. M.-A. M. SELECTOR switch 8104
is set to the AMPLITUDE MODULATED posi-
tion, the stage functions as an amplifier for either
the 139- to 154-ke output of bfo tube V103, or the
audio voltage fed in through BXTERNAL MODU-
LATTION AMP. connector E107. The output of
the amplifier is applied to mixer tube V104A for
mixing with or modulating the rf signal input to
the mixer.

39. Mixer Stage

Mixer stage V104A. functions as a modulating or
mixing stage. The output of the mixer is fed

Section Il. VARIABLE R-F

42. Block Diagram {Internal Amplitude
Modulation)
(fig. 12}

a. The variable 1-f slgnal generator produces an
r-f signal continuously variable from 100 ke to 110
me. The signal output may be either wnmodu-
lated or 400-cycle amplitude-modulated.
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through OUTPUT CONTROL RI110 and QUT-
PUT MULTIPLIER switch S103 to the QUTPUT
cable. The mixer performs the following functions:

@. When fed with a 154-ke signal from main r-f
oscillator tube V101 (160-kec signal in Signal Gen-
erator TS-465A/17; 250-ke signal in Signal Gen-
erator TS-465/U) and a variable signal from bfo
tube V103, the mixer will produce a continuously
variable 0- to 15-ke signal (0- to 10-ke in Signal
Generator T3-465/T).

b. When fed a continuously varizble 100-ke %o
110-me signal from main rf oscillator tube V101
and a 1- or 50-me f-m signal (23 me in Signal Gen-
erator TS-465/U) from f-m oscillator tube V104B,
the mixer will produce an f-m signal continuously
variable from 100 ke to 111 me (with the I-me f-m
signal) and 1 me to 160 me (with the 50-me fem
signal) (1 me to 133 me with the 23-me signal in
Signal Generator TS—-465/10),

c. When fed a continuously variable 100-ke fo
100-me signal from main r-f oscillator tube V101
and an external modulating signal from EXTER-
NAL MODULATION AMP. connector E107, the
mixer will produce an a-m signal continuously vari-
able from 100 ke to 110 mc and modulated at the
frequency of the external signal.

40. Power Supply Stage

Power supply stage V106 is the source of power
for the other stages in the signal generator. It also
furnishes a 60-cycle signal for f-m oscillator tube
V1048 and a 60-cycle signal to SYNCHRONIZED
SWEEP VOLTAGHE QUTPUT connector E108.

41, Decibel Meter

A decibel meter, M101, is available for measur-
ing power levels in three ranges (—10 to 48, +6
to +22, and +22 to +38 db) or voltage in three
ranges (0 to 3.5 volts, 0 fo 20 volts, and 0 to 140
volts). The decibel level is based on a 0-db level
of 6 mw (milliwatts) across 500 ohms. See figure
44 for the db-correction factor to be applied when
using loads other than 500 ohms.

SIGNAL GENERATOR

b. Main r£ oscillator tube V101 generates the
r-f signal which is fed through cathodefollower
tube Vi024, OUTPUT CONTROL RI110, and
OUTPUT MULTIPLIER switch S103 to the
QUTPUT cable. The main r-f oscillator output
may be amplitude-modulated by a 400-cyele signal
from 400-cycle oscillator tube V103,
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Figure 18.  Variable r-f signal generator (internal amplitude modulation), block diegram.

43. Main R-F Oscillator Stage
(fig 13)

a. Main r-f oscillator tube V101 is a two-terminal
positive-grid oscillator used for generating radio
{requencies in eight overlapping ranges, covering all
frequencies from 100 ke to 110 me. (Signal ‘Gen-
erators TS-465/U and TS-465A/U use a Colpitis
type oscillator.) Oscillation is maintained by feed-
ing back part of the voltage on the plate (pin 2) of

one section of tuhe VID1l through capacitor (143
to the grid (pin 6) of the other section of tube V101.
The two-terminal oscillator used in Signal Genera-
tor TS-465B/U permits considerable simplifica-
tion of the band-switching circuit over the shunted
Colpitts type used in Signal Generators TS-465/U
and TS—465A/U, since no tap is necessary on the
oscillator inductance.
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Figure 18.  Main r-f oscillator, functional sckematic.
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b. The circuit used in Signal Generator TS
465B/U and shown in figure 13 has been simplified
for clarity. Actually, main r-f oscillator tube V10!
is connected through section 1 of BAND SELEC-
TOR switch 8101 to any one of eight separate tank
circuits,
tor G145, coil L112, and one of the circuits selected
by switch S101 form the grid tank circuis.

(1) Coil L112 can be used by itself or in series
with the tank circuits (L101 and C105,
L103 and C110, L104 and Cl14, LI035
and C118, L106 and C123, L116 and
C107, or L1107 and C130). Capacitors
C107, C105, Cl110, C114, C118, C125,
and C130 are 3- to 13-wf (micromicro-
farad) trimmers connected in parallel
with their respective coils. Each of the
coils has a movable iron core which may
be used to vary the induetance and thus
facilitate alinement of the respective tank
eircuit,

(2) The r-f ranges of the tank circuits in posi-
tions A through H of the BAND SELEC-
TOR switch for each of the models of the
signal generator are listed in paragraph 4.

c. Resistor R145 is a cathode-bias resistor. In-
ductance coil 1115 is placed in the common cathode
circuit to raise the cathode impedance at higher
radio frequencies, thus improving higher frequency
oscillations,  Capacitor Cl41 provides a low-

FREQUENCY ADJUSTMENT capaci- -

‘plifier plate eircuit.

impedance path to ground for any r-f energy on the
filament lines. Dropping resistor R141 provides a
low positive voltage (with respect to ground) for
the grid (pin 5) of tube V101, and capacitor Cl44
maintaing the grid at r-f ground potential.

d. Tube V101 actually functions as a two-stage
oscillator-amplifier, with the output of the second
stage {pin 2) fed back through capacitor G143 to
the input {(pin 6) of the first stage. The common
cathode cirenit couples the first stage to the second
stage and provides degenerative feedback, improv-
ing stability and waveform. As the plate current
through the first stage (oscillator section) increases,
because of a positive-going grid voltage, the com-
mon cathode circuit decreases the current through
the second stage (amplifier section). The resulting
positive-going voltage from the plate circuit of the
amplifier section is fed back to the grid (pin 6) of
the osciilator section, through coupling capacitor
C143, to sustain oscillations.

e. Resistor R142 is the load resistor in the am-
Resistor R143 acts as a load
resistor and stabilizes the output of the oscillator
stage. Capacitor C149 is a bypass capacitor used
to keep r-f out of the B + supply.

f. The output of the main r-f oscillator stage is
fed through capacitor C104 to the grid of Mixer
tube V104A and through capacitor C108 fo the
grid of cathode-follower tube V102A.
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Figure 14. Cathode-follower, functional schematic.
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44. Cathode-Follower Stage

a. Cathode-follower stage V102A differs from a
convertional amplifier in two ways; the output is
taken from the cathode circuit instead of from the
plate circuit, and the gain of the stage is less than
unity. An Important advantage of the cathode-
coupled stage is that it can operate as an impedance-
matching or isolating device for coupling a high-
impedance source to a low-impedance load. Thus,
cathode-follower tube V1024 iso'ates main rf os-
cillator tube V101 from the low-impedance load of
the output eircuit.

b. The r-f output of the main r-f oscillator stage
is coupled to the control grid of tube V102A through
capacitor C108. Cathode resistor R116 sets the
grid bias and serves as a load for the output signal
which appears across the resistor. Resistor R114
maintains a congtant load on the grid input cireuit
and helps to stabilize the grid bias.

¢. The outpui of the cathode-follower is coupled

to the output eircuit through capacitor G122. Ca-

pacitor C146 improves the h-f (high-frequency) by-
pass action of capacitor C132. Together, they pre-
vent rf from entering the power eircuits through
the B + supply line,

FROM PLATE OF
MIXER VIO4A

FROM CATHODE
FOLL?WER Vioza

THRU Gl22, AND
CRYSTAL 0sC
VIO® 8 THRU GI25

5103

FROM SECONDARY

45. Qutput Cireuit
(fig. 15)

a. The output circuit selects and attenuates sig-
nals going to the OUTPUT cable, The eircuit
consists of a four-gang OUTPUT MULTIPLIER
switch 8103, a potentiometer, OUTPUT CON-
TROL RI110, and a resistor attenuating network.
(Signal Generators TS-465/U and TS-4654,/T use
a two-gang switch.)

b. The output of cathode-follower tube V1024 is
fed through section 1 of switch 8103 to QOUTPUT
CONTROL R110 when switch S103 is set to R. F.
X1, R. F. X100, or R. F. X1000 {positions 3, 4, and
5, respectively). QUTPUT CONTROL R1l0 can
seb the signal amplitude at any value from zero to
maximum. (In Signal Generator TS-465/U, the
OUTPUT MULTIPLIER switch has an R. F. X1,
R. F. X10, and an R. F. X100 position. In Signal
Generator TS-465A/U, the OUTPUT MULTI-
PLIER. swiich has an R. F. X1, R. F. X10, and an
R. F. X1000 position.)

¢. The signal on the movable arm of QUTPUT
CONTROL R110 is fed through section 2 of switch
S103 (in position 3, 4, or 5) to the input of the at-
tenuator circuit consisting of resistors R.146 through -
R152 and sections 3 and 4 of switch S103. The re-
sistor network is a step-type or ladder attenuator.

OF 400 “v TRANS -
FORMER T!O!

OUTPUT
GONTROL

POSITICON CONNECGTICN
| 400 Vv A F
0-i5 K.C.AF

RFE X |
RE X 15D
RE X [C0OO

EXT MCD, EM.

[ R AV ]

TM 2642-13

Figure 18.  Output circust, funciional schemaiic.
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Figure 16, 400-cycle oscillator, functional schematic.,

~ d. In position 3 of switch S103, the signal passes
from the attenuator network through section 4 of
switch 8103 to the OUTPUT cable. In positions
4 and 5, the signal passes from the attenuator
through section 3 of switch 8108 to the QUTPUT
cable.

46. Internal Amplitude Modulation

When the required output is an a-m r-f signal,
the main r-f oscillator tube V101 is plate-modulated
by the ocutput of 400-cyele oscillator tube V103.
With OUTPUT SELECTOR switch S102 in the
400 ~ AMP. MOD. position, the plate circuit of
the main rf oscillator stage is disconnected from
the B + line and connected to terminal 3 of trans-
former T101. Transformer T101 primary forms a
tuned circuit for the 400-cycle oscillator (fg. 16).
It also varies the plate voltage for the main rf
oscillator stage for 400-cycle amplitude modula-
tion. Thus, the ouftput of the main r-f oscillator
stage will be amplitude-modulated by the 400-cycle
voltage developed aeross transformer T101.

47. 400-Cycle Oscillator Stage
(fig. 16)

a. The 400-cycle oscillator stage, V103, is 2 modi-
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fled negative-resistance or transitron osecillator
which uses a sharp cutoff pentode tube with the
cathode and control grid connected together. The
tank cireuit (primary of transformer TI101 and ca-
pacitor G103} is located in the sereen circuit, and
the screen grid is connected to the suppressor grid
through capacitor C1i2, which acts as a low-
impedance feedback pass.

b. On the negative half of the oscillating cycle
(negative voltage swing on screen), most of the
tube current will flow through the screen grid.
This is because of the negative voltage placed on
the suppressor grid through resistor R120, which
causes a decrease in the flow of plate current. As
sereen cwrrent flows, the voltage across the tank
circuit increases positively, decreasing the negative
voltage on the suppressor grid. As the suppressor
grid becomes less negative, the plate current in-
creases, and the screen current decreases. As the
screen current decreases, the charge on capacitor
Cl12 also decreases and the voltage on the sup-
pressor grid returns to normal. This, in turn, re-
duces the plate current and starts a new cycle.
This negativeresistance effect causes sustained os-
cillations in the I-C (inductance-capacitance) cir-
cuit connected fo the sereen grid. QOscillations



oceur at the frequency determined by the indue-
tance of the primary of transformer T101 and the
capacitance of capacitor C103. The 400-cycle out-
put signal is obtained from the secondary winding
of transformer T101.

¢. Resistor R122 is the cathode-bias resistor, by-
passed by capacitor C119. Capacitor CI15 by-
passes the a-f component on the plate of tube V103
and keeps the plate voltage effectively at a-c ground
potential.

48. External Amplitude Modulation
(fig. 17)

When the output of the main rf oscillator stage
is to be amplitude-modulated by an external signal,
the r-f output is fed to the grid of mixer tube V 1044
through capacitor C104. The external signal is fed
to the mixer through amplifier tube V 1048, where
it modulates the r-f signal., The output of the
mixer stage is fed to the output circuits through
capacitor C117.
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Figure 17, External amplitude modulation, block diagram.
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Figure 18.  Mizer and amplifier, functional schematic.
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49. Amplifier Stage
(fig. 18)

a. Amplifier stage V104B is an isolating and
impedance-matching stage. It couples signals from
high-impedanece circuits to the low-impedance cath-
ode circuit of the mixer and prevenis feedback of
signals from the mixer cathode ecireuit to other ex-
ternal circuits. (This stage is not used in Signal
Generator TS-465/0.)

b, The amplifier circuit functions as follows:
The external signal connected to EXTERNAL
MODULATION AMP. connector E107 is fed to
the grid (pin 4) through resistor R121. This re-
sistor limits the sigral fed to the grid, prevents the
grid from ‘going positive, and acis as a grid leak for
the f-m oscillator. Capacitor C120 is an h-f by-
pass which dees not affect the operation of the am-
plifier at the audic frequencies used for amplitude
modulation.

¢. The output of the amplifier appears across the
common cathode resistor and thus is coupled into
the mixer circuit. Resistor RI132 and capacitor
C135 form a decoupling network in the B + supply
to the plate of tube V104D,

QUTPUT
MULTIPLIER
5103

50. Mixer Stage
(g. 18)

. Signals fed to the grid (pin 1) of mixer stage
V104A through capacitor Cl04 are amplitude-
modulated by the audio voliage appearing across
common cathode resistor R127. Resistor Ri27 in
the cathode circuit furnishes grid bias for the stage.
Resistor R123 provides a d-c grid return to ground.

b. The resulting a-m signal is fed to the output
cireuit through capacitor C111. Resistor R111 is
the plate load for the mixer stage.

¢. When external amplitude modulation is used,
OUTPUT MULTIPLIER switch S103 is set to the
EXT. MOD. position. The oufput of the mixer
passes through section 1 of switch S103 to QUT-
PUT CONTROL R110, which controls the level of
the output signal, The signal then passes through
sections 2 and 3 of switech S103 to the QUTPUT
cable. .

d. The mixer stage in Signal Generator T8—
468/U uses the hexode section of a type 6KS
hexode-tricde tube. R-f signals are fed to the
grid (pin 3) and frequency-modulated, rf and
amplitude-modulated signals are fed to the grid
(pin 1). Output from the plate of the mixer is
coupled to the 0-10 K. C. A. F. F. M. position of
the OQOUTPUT MULTIPLIER switch and to the
OUTPUT cable.
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Figure 19. Vuriable a-f signal generaior, block diagram.

Section Il VARIABLE A-F SIGNAL GENERATOR

51. Block Diagram
(fig. 19)

The variable a-f signal generator produces a sig-
nal continuously variable from 0 to 15 ke (0 to 10
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ke in Signal Generator T8-465/U). The main r-f
oscillator tube, V101, feeds a 154-ke signal to mixer
tube V104A. Bfo tube V103 feeds a continuously
variable 139- to 154-kc signal through OUTPUT



SELECTOR. switch 3102 and amplifier tube V104B
to the mixer stage. The two signals are hetero-
dyned in the mixer and the resulting signal is fed
to the output eireuits.

Note. In Signal Generator TS-465/U, a 250- to 260-ke
sigoal from the main r~f oscillator tube is beat against a vari-
able bfo sigral to give a 0- to 10-ke difference frequency. In
Signal Generator TS-4654/T, a 160-ke signal is heterodyned
against & variable bfo signal fo a 0- to 15-ke difference
frequency,

52. Beat-Frequency Oscillator Stage
(fig. 20)

" a. The bfo circult of tube V103 is the same as
that described in paragraph 47, except for the tank
circuit and the output connections.

b. For 139- to 154-ke operation, coil LI02 and
capacitors C106 and C113 form the tank ecircuit in
place of fransformer TI10l and capaciter C103
which are used for 400-cyecle operation. The 0-15
K. C. A. F. position of OQUTPUT SELECTOR
switch 8102, section 1, selects the tank cireuit.

VARIABLE AUDIO FREQUENCY control C113
is effectively across L102 for r-f signals and thus
controls the frequency of the oscillator output by
varying the capacity in the parallel resonant tank
circuit, and thus the frequency of the audio cutput.

¢. The output signal is fed to amplifier tube
V104B through capacitor C134 when F. M.—-A. M.
SELECTOR. switch ‘8104 is set to the AMPLI-
TUDE MODULATED position.

53. Amplifier Stage
{fig. 18)

& The amplifier circuit of tube V104B ig the
same as that desceribed in paragraph 49, except for
the input eircuit.

b. The signal from the bfo is coupled through ca-
paciter C116 directly o the grid of mixer tube
V104B. Resistor R121 functions as part of the
grid load.

c. The output of the amplifier is coupled into the
mixer circuit through the common cathode resistor
in the manner described in paragraph 49,
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Figure 20. Beal-frequency oscillator, functional schematic.
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54. Mixer Stage
(fig. 18)

a. Mixer stage V104A heterodynes the two sig-
nals: one from the main r-f oscillator injected into
the grid eircuif, and the other from the bfo injected
into the cathode circuit, to produce a continuously
variable 0- to. 15-ke output signal. (In Signal Gen-

v

erator TS-465/U, the oufput of the mixer stage is
a 0- to 10-ke signal))

b. This signal is fed to the output circuit through
capacitor C111. QUTPUT MULTIPLIER switch
5103, set to 0-15 K. C. A. F. position, feeds the
signal through OQUTPUT CONTROL RI10 fo the
OUTPUT cable.

Section IV. FIXED 400-CYCLE SIGNAL GENERATOR

55. Block Diagram
(fig. 21)

The fixed 400-cycle signal generator furnishes a
400-cycle voltage, variable in amplitude. This sig-
nal is generated by 400-cycle oscillator tube V103
and is fed through OUTPUT CONTROL R110 and
OUTPUT MULTIPLIER, switch S103 to the QUT-
PUT cable.

56. 400-Cycle Oscillator Stage
(fig. 16)

The operation of 400-cycle oscillator V103 is de-
seribed in paragraph 47. The only difference in its
use here is in the output connections. An output
signal is taken from the secondary of transformer
T101 at terminal 2 and fed to the output eireuit.
Resistor R113 prevents the load on the secondary
of T101 from falling below 820 ohms, regardless of
the load imposed by the external cireuit under test.
With OUTPUT MULTIPLIER switch 8108 in the
400 ~ A, F. position, the signal is fed through
OUTPUT CONTROL RI110 to the QUTPUT
cable,
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Figure 21.  Fized 400-cycle signal generalor, block diagram.
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Figure 28.  Crystal-conirolled r-f signal generator, block diagram.



Section V. CRYSTAL-CONTROLLED R-F SIGNAL GENERATOR

57. Block Diagram
(fig. 22}

The crystal-controlled r-f signal generator func-
tions to produce stable 100- or 1,000-ke signals and
their harmonies. The crystal-controlled signal gen-
erzted by crystal oscillator tube V102B is routed
through OUTPUT CONTROL R1i0 and QUT-
PUT MULTIPLIER switch S103 to the QUTPUT
cable. The output of the crystal oscillator may be
amplitude-modulated by a 400-eycle signal from
400-cycle oscillator tube V103.

58. Crystal Oscillator Stage
(fig. 23) -

a. One section of tube V102 (V102B) is used as a
crystal oscillator. This circuit is similar to 2 tuned-
plate tuned-grid oscillator, oscillations being sus-
tained by energy fed back from the tuned plate
¢ireuit to the tuned grid eireuit, through the inter-
electrode capacitance of the fube. A crystal has
been substituted for the tuned grid cireuit to pro-
vide greater frequency stability.

5. Crystal Y101 has two fundamental outputs or
modes: 100 ke and 1,000 ke. The plate tank cir-
cuit {114 and C133) is resonant at 100 ke. The
oscillator output is 100 ke or 1,000 k¢, depending on
the number of turns of coil L114 placed in the plate
circuit by the BAND SELECTOR. switch. When
all of coil L114 is between the B + lead and the

plate of tube V102B, the leading on the tube is such
that the amplitude and phase of voltage fed back
to the grid circuit causes the crystal to operate in
the 100-ke mode. In the 1,000 K. ¢. CRYSTAL
position of the BAND SELECTOR switch, coil
L114 is tapped down, placing only & portion of the
coil turns in the plate eircuit. This changes the
plate loading and thus the excitation on the crys-
tal, allowing it to oscillate in the 1,000-ke mode.

¢. Since there is no bypass capacitor across cath-
ode resistor R138, the r-f oufput appears across
this resistor, and is taken off through capacitor
C125 and fed to the output circuit. This type of
cathode coupling insures minimum loading of the
oscillator stage, isolating the resonant elements
from the output load,

d. For operation of the output circuit, see para-
graph 43,

59. Internal Amplitude Modulation

a. When the output of the crystal oscillator is to
be amplitude-modulated by a 400-cycle signal,
OUTPUT SELECTOR switch 8102 is set to the
400 ~ ANMP. MOD. position. This connects the
plate cireuit of the crystal oscillator to B -+ through
transformer T101.

b. The 400-cycle voltage generated across trans-
former T101 plate-modulates the output of the
crystal oscillator. For a description of this type
of operation, see paragraph 46.
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Figure 23.  Crystal oscillator, functional schematic.
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Section Vi. YARIABLE F-M SIGNAL GENERATOR

60. Block Diagram
(fig. 24)

a. Variable f-m carrier frequencies from 100 ke
through 160 me (100 ke through 133 me in Signal
Generator TS-465/U) can be generated by the
equipment when it is used as a variable f-m signal
generator. Sweep widths from 0 to 150 ke are
available. (Signal Generator TS-465A/U has a 0-
to 450-kec sweep width and Signal Generator TS~
465/ has a 750-ke fixed sweep signal.)

b. F-m oscillator tube V104B generates a carrier
frequency of either I me, with a maximum sweep
width of 30 ke, or 50 me, with a maximum sweep
width of 150 ke. The output of the oscillator is
frequency-modulated by reactance modulator tube
V105. The reactance modulator tube receives
either a 60-cycle signal from the power supply, a
400-cycle signal from 400-cycle oscillator V103, or
an external audio signal from EXTERNAL MOD-
ULATION FREQ. connector E103.

¢. The output of the f-m oscillator is fed into
mixer tube V104A., The output of main r-f oscil-
lator tube V101 is fed to the mixer stage and hetero-
dyned with the fixed f-m signal, providing a con-
tinuously variable f-m signal which is fed to the
output circuits.

61, Frequency-Medulation Circuit
(fig. 25)

a. The f-m circuit uses reactance modulator tube
V105, f-m oscillator tube V104B, and mixer tube
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V104A. The modulating voltage is selected by
OUTPUT SELECTOR switch S102, section 2. In
the OFF EXT. position, a sigral from EXTERNAL
MODULATION FREQ. connector E103 is fed to
the reactance modulator tube. In the 400 ~
FREQ. MOD. position, the output of the 400-cycle
oscillator stage is fed to the reactance modulator
tube. In the 60 ~ FREQ. MOD. position, a 60-
cycle signal from power transformer T102 is fed to
the reactance modulator tube.

b. F-m oscillator tube V104B uses a Hartley cir-
cuit with inductive feedback. The tank circuit
consists of either L108 or L111, and the grid-to-
plate capacitance of tube V104B. The coils are
slug-tuned for alinement. A-¢ voltage is generated
in the plate circuit of tube V104B. By inductive
coupling in the coil in the circuit (L108 or L111),
part of which is in the plate circuit and part in the
grid cireuit, some of this energy is fed back into the
grid eircuit through coupling capacitor C1186, thus
sustaining oscillations.

c. Resistors R121 and 124 in series form the grid-
leak resistance. Capacitor €120 is connected
across resistor R124 to reduce the impedance in
the grid cireuit for r-f signals. Capacitor Cl15
functions as a grid leak, and coupling capacitor.

d. Reactance modulator tube V105 is connected
in parallel with the grid-cireuit section of the tuned
tank circuit. A small portion of the current in-
duced in the tank coil (either 1108 or L111) is fed
into a phase-shifting network consisting of capaci-



tor G124 and resistor R131 (or R139). The net-
work introduces a phase shift, with the current
leading the voltage. The leading voltage across
R131 {or R139) is applied fo the control grid, pin
4, of tube V105, and appears as a leading current or
eapacitive reactance in the plate eircuit. Since the
plate circuit of tube V105 is connecied In parallel
with part of the f-m oscillator tank cireuit, this
capacitive reactance appears as part of the react-
ance in the tank circuif.
- e. The modulating signal selected by QUTPUT
SELECTOR switeh 8102 is fed through FREQ.
MOD. SWEEP control R130, which controls the
amplitude of the signal. The modulating voltage
is fed through a voltage-dropping and isolating net-
work consisting of resistors R129, R128, and R131
(or R129), to the control grid of tube V105. The
signal is amplified by the tube and appears as an
a-¢ current in the plate circuit. This a-¢ current
acts as a leading current across 1,108 and thus varies
the frequency of f-m oscillator tube V104B.

f. Either resistor R131 or R139 may be switched

into the grid cireuit of tube V103 as a grid leak and
phase shifter. Resistors R1231 and R13% are inter-
changed by F. M.—A. M. SELECTOR switch S104.
Capacitor C126 lowers the grid impedance for r-f
signals and prevents feedback of these signals
through FREQ. MOD. SWEEP control RI130.
Resistors R134 and R154 are the plate- and screen~
load resistors, respectively, for tube V105. Ca-
pacitor Ci48 bypasses 1f from the screen-load re-
sistor. Capaeitor C131 provides a low-impedance
r-f path from the coil tap in the plate circuit of the
reactance modulator to ground. Resistor R125 is
the cathode-bias resistor, and capacitor C121 is
the cathode r-f bypass.

g. The output of f-m oscillator tube VlOéB 18
coupled into the mixer circuit by the common
cathode resistor, R127. The f-m signal is hetero-
dyned in the mixer with an r-f signal from main r~f
oscillator tube V101, and the cutput signal is fed
to the output cireuits. For a discussion of the op-
eration of the mixer and output ecircuits under
these conditions, see paragraph 54,

»TO B+ Y

IUF
1 T0 OUTPUT
- 1V MULTIPLIER 5103
5104 R M.-AM, SELEGTOR
/,’T:,__"_“;'?(NOTES 182}
MIXER Lios
yio4a REAGTANCE Ralgg
F6SNTGT MODULATOR
z 2 5 [-MOSCILLATORVIO4 B VIO5 6567 |8
clcs 28ENTGT [AH ci24
3 100 3-13
e : i
FROM MAIN
FROM OUTPUT
R-F OSCILLATOR 3 ilole SELECTOR Si02
SECT. 2
[FRONT)
RI28 1
RIZ4 5600
10K RIZO
RiZ3 50K
| MEG FREQ. MOD
RI34 s SWEEP
1800 R129
127 100K
470 o3t —=cize
20 470
NOTES:

1 SWITCH S104 14 POSITION

I: 50 MG, E M. C-150 K.C. SWEEP

Z.SWITCH SI104 IN POSITION 2: 1 M,C. EM. 0-30 K.C. SWEEP, LLIll REPLACES LIOS,

Figure 25.

RI39 {220K) REPLACES RI3| THMEE42-19

Frequency-modulation circuit, functional schematic.
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Section YIl. DECIBEL METER

62. General

Decibel meter M101 is used to measure the level
of a-c signals in the audio range. The meter is a
conventional a-¢c hermetically sealed meter. If has
a self-contained, copper-oxide rectifier and built-in
resistors for the three range settings.

63. Decibel Meter

(fg. 50)
a. The following ranges can be measured to
ground:
(1) From E104: —10 to +6 db; 0 to 3.5
volts.

(2) From E105: 46 to +22 db; 0 to 20 volts.

(3) From E106:
volts.

+22 to +38 db; 0 to 140

Note. In Bignal Generator TS-465/U, the three
ranges are selected by means of a DECIBEL ME-
TER switch.

b. Capacitor CI17 is in series with the ground
connection to the meter. Capacitor C117 serves as
a d-¢ blocking capacitor so that the meter may be
used to0 measure a-c voltage or power in circuits
containing both ac and de.

c. Decibel readings are based on a 0-db level of
006 watt (6 mw) across 500 ohms. For other than
500-ohm terminations, refer to the db correction
chart (fig. 44) for the correct reading.

Section YIIl. POWER SUPPLY

64, General

This stage supplies the voltages and currents
needed for normal operation of the test instrument.
The power supply is a conventional full-wave
transformer-type unit which operates from 105- to
125-volt, 50- to 70-cyele power-supply line.

65. Power Supply
(fig. 26)

a. Line cord plug P101 is 2 nonpolarized male
plug. Two l-ampere, 250-volt, 3AG-type fuses,
F101 and F102, are in series with the a-¢c power in-
put.  Pi-type filters C129, L.109, and C128, and
(137, L113, and C136, in series with each side of
the line, bypass r-f signals from the power line. A
single-pole, single-throw switeh, S105, controls the
power to the primary circuit.  This switeh is
mounted on the rear of the FREQ. MOD. SWEEP
control, R130. (In Signal Generator TS—465/U,
this switch is mounted on the rear of the DECI-
BEL METER control.)

b. The secondary h-v (high-voltage) winding of
the transformer supplies 350 volts. The filament
winding supplies 6.3 volts. The 350-volt winding
ig center-tapped to ground, delivering 175 volts at
40 ma (milliamperes) to each plate of the 6X5GT
rectifier tube, V106. :
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c. A synchronized sweep voltage of approxi-
mately 68 volts is obtained from one of the 175-
volt points through an a-¢ voltage divider consist-
ing of resistor R140 and capacitor C138. The sig-
nal is fed to the SYNCHRONIZED SWEEP
VOLTAGE OUTPUT connector, E108, where it is
available for use as a synchronizing voltage for ex-
ternal oscilloscopes or other equipment.

d. The rectified 175 volts is filtered through a pi-
type filter, consisting of capaecitors C133 and C132
and resistor R135. The output voltage is approxi-
mately 111 volts, depending on the condition of the
rectifier tube, capacitors C133 and C132, and the
line voltage. (In Signal Generator TS-465/U, the
B + voltage is 225 volts.) RI134 is a dropping re-
sistor, and C131 is & decoupling capacitor. The
output obtained through the dropping resistor is
approximately 55 volts, and it is used for the plate
voltage of tube V104B. (In Signal Generator TS-
465/U, voltage regulator tube V7 (0D-3/VR~150)
is used to keep the voltage on the plates of V4, V8,
and V1 at 150 volts.)

e. The filament winding supplies 6.3 volts at 2.5
amperes. One side of the winding is grounded.
The other side supplies a 60-cycle modulating fre-
quency input and heater currents for all tubes, in-
cluding the rectifier tube, V106.
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Figure 26. Power supply, functional schematic.
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CHAPTER 5
FIELD MAINTENANCE INSTRUCTIONS

Note.

This chapter contains information for field maintenance.

The amount of repair that can be performed by units

having field maintenance responsibility is limited only by the tools and test equipment available, and by the skill of the

repairman,

Section |. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL

Warning: When servicing the signal gemera-
tor, be extremely careful of any exposed high volt-
ages. In making static checks such as resistance
measurements, be sure to remove the power plug
from the power source and to discharge power sup-
ply capacitors before festing. Potentials as high
as 500 volts are present in some of the models.
With the power on, use one hand when measuring
socket voltages with the probe. After turning off
the equipment, short 2ll parts to ground before
touching them.

66. Trouble-Shooting Procedures

a. General. The first step in servicing a defec-
tive signal generator is to sectionalize the fault.
Sectionalization means tracking the fault to the
major component or circutt responsible for abnormal
operation. The second step is to localize the faulf.
Localization means tracing the fault to the defective
part responsible for the abnormal condition.
Burned-out resistors, arcing, and shorted trans-
formers often can be located by sight, smell, and
hearing. The majority of faults, however, must be
localized by checking woliage and resistance (figs. 27
through 30).

b. Component Seclionalization and Localizaiion.
The tests listed in (1), (2), and (4) below aid in iso-
lating the source of trouble. To be effective, the
procedure should be followed in the order given.
Remember that servicing procedures should eause
no additional damage o the signal generator. All
trouble should be localized to a single stage or cir-
cuit by appropriate voltage, resistance, and con-
tinnity measurements, The service procedure is
summarized as follows:

(1) Visual inspection. The purpose of this
inspection is to locate any visible frouble.
By this inspection alone, the repairman
may discover the trouble or determine
the stage in which trouble exists. This
ingpeetion is valuable in avoiding addi-
tional damage to the signal generaior or

to replacement parts that might occur
through improper servicing methods, and
in avoiding future failures.

(2) Input resistance measurements. These
measurements (par. 71) prevent further
damage to the signal generator from possi-
ble short circuits. Since this test gives an
indication of the condition of the input
filter circuits and power fransformer, its
funection is more than preventive.

(3) Trouble-shooting chart (par. 72). The
trouble-shooting chart will aid consider-
ably in localizing trouble.

{(4) Intermitients. In all these tests the possi-
bility of intermittents should not be over-
looked. If present, this type of trouble
can be evidenced by tapping or jarring the
unit. It ig possible that the trouble does
not exist in the signal generator, but is in
the equipment being tested. The trouble
also may result from trouble in the power
source external to the instrument.

67. Trouble-Shooting Data

Take advantage of the material supplied in this
manusal, It will help in the rapid location of faults.
Consult the following trouble-shooting data:

Fig. or Deseription
par. Ne.
Fig. 27 | Signal Generator TS-465/U, voliage and resistance
measurements.
Fig. 28 | Signal Generator TS—465A/U, voltage measure-
ments,
Fig. 29 | Signal Generator T8-465A/U, resistance measure-
ments,
Fig, 30 | Signal Generator TS-4685B/U, voltage and resisi-
ance measurements,
Fig. 31 | Signal Generator T5-465/U, rear view of chassis.
Fig. 32 | Signal Generator TS-465/U, r-f subchassis, right
rear view,
Fig. 33 | Signal Generator T8-465/U, r-f subchassis, left
rear view,




Fig, or Deseription
par. Na.

Fig. 34 | Signal Gererator TS-465/U, bottom rear view of
chassis,

Fig. 35 | Signal Generator TS-465A/U, top rear view of
chassis,

Fig. 36 | Signal Generator TS-465A/U, hottom rear view of
chassis,

Fig. 37 | Signal Generator TS-485A/U, r-f subchassis, rear
view.

Fig. 88 | Signal Generator TS—465A/U, v-f chassis tuning
capacitor,

Fig. 39 | Sigral Generator T'S-4654 /1, rear view detail.

Fig, 40 | Signal Generator TS5-465B/U, top rear view of
chassis,

Fig. 41 | Signal Generator TS-485B/U, bottom rear view of
chassis,

Fig. 42 | Signal Generator T3-465B/U, botiom rear view of
chassis, fiexible coupling.

Fig. 43 | Sigeal Generator TS-465B/U, r-f subchassis, rear
view.

Fig. 46 | Resistor color code.

Fig. 47 | Capacitor color code.

Fig. 48 | Signal Generator TS-4685/U, schematic diagram.

Fig, 49 | Signal Generator TS—~1656A/U, schematic diagram,

Fig. 50 | Signal Generator TS5—4658 /U, schematic diagram.

Par. 68 | D-c resistances of transformers and coils,

8. D-C Resistances of Transformers and

Coils

The d-¢ resistances of the transformer windings
and coils in each model of the signal generator are
listed ¢ through ¢ below.

a. Signal Generator T8-465/T.

Transicrmer or Terminal Obkms
coil
Ti Primary, 26
Secondary #1. 600
Secondary #2, .8
T2 Primary. 120
Secondary. g
A band 7
B band 20
C band 3
D band : .5
K band Less than .1
F band Less than .1
(3 band Less than .1
Lt Entire winding 40
1-me section. 3
I4 43

b. Signal Generator TS-4654/U.

Transformer or Terminal Ohms
coil
T102 Primary. 18.5
Secondary #1. 600
Secondary #2, .8
T101 Primary. 22
Secondary, 108
Li101 70
1103 20
L104 3
L105 .5
L106 Less than .1
L1o7 Less than .1
1112 Less than .1
Lil11 3
L108 .5
L114 Entire winding 40
1-me section. 3
L10g Less than .1
L113 Less than .1
1102 40
¢. Signal Generator TS—466B/T.
Transformer or Terminal Ohms
coil
T102 1-2 16.5
34 300
4--5 300
6-7 .8
T101 1-2 22
34 108 -
L101 41
Li02 43
L103 12
L.104 4.3
L1105 4
L106 Less than .1
L1o7 Less than .1
1.108 Less than .1
109 Less than .1
L111 10
L1128 Less than .1
L113 Less than .1
114 Entire winding 40
1-me section. 3
L115 Less than .1
Li16 85

69. Test Equipment Required for
Trouble Shooting

Test Bquipment required for trouble-shooting
Signal Generator TS-465(%) /T is listed helowr.

Test equipment l Technical manual

Tubhe Tester TV-2(¥)/U
Multimeter T5-352,/U___ __._______ TA™ 115627
Oscilloscope OS-8/ U oo __ NAV SHIPS 91272

41



b. Careless replacement of parts often makes ad-

Test equipment Technical manual
ditional faults inevitable. Note the following
Electronic Multimeter TS-505/U____| TH 11-5511 points:
grequency i-iezer i‘est_ SC;f]iS—/-‘%IlIl—(*)-- gii 11-382% (1) Before a part is unsoldered, tag the posi-
requency Nefer 1748/ U n A 11-5 s
Audio Osgillator TS-382A/U________ TAL 1126844 E;:,l;sfocfrrz}(:i lijl(i&a, ]iflIzbSIflrz,f ?2;38 aiaa
Panoramic Adaptors BC-1031-A, [ TM 1146 ' » tag
-B, -C, BC-1032-A and BC- each carefully. to correspond with its
1032-B. component.
Hewlett-Packard Noise and Distor- (2) Be careful not to damage other leads by

tion Analyzer 33CD.

ulling or pushing them out of the way.
Radio Receiver {AM) 100 ke to 110 P g or bu > ¢ way

{3) Do not allow drops of solder to fall into

me.

Auto-Transformer (110 volts, 1 am- the sef; they may cause short circuits.
pere). (4) A carelessly soldered connection may cause

Signal Generator TS-~97A/URR____| TM 11-5030 a new fault. It is very important to make

well-soldered joints, since a poorly soldered

70. General Precautions joint is one of the most difficult faults to

When servicing Signal Generator TS-463(*)/U, find. )
take the following precautions: - (8) When a part is replaced in r-f circuits, it
a. Be careful when the unit is removed from its must be replaced exactly in the same posi-
gase; dangerous high voltages are exposed. tion. A part that has the same electrical

VI vz V3

645 6K8 EX5

480V AG 6.3V AG

480V AC

a5V

2200
VT NOTE: .
0D3/VRI50 YOLTAGE AND RESISTANGE READINGS POINT TO GROUNO.
MEASURED WITH 20,000 OEHMS PER VOLT METER, CONTROLS
145V SET IN FOLLOWING POSITIONS EXCEPT WHERE MARKED

OTHERWISE:
BAND SELECTOR —A
FEM.—AM SELECTOR~AMPLITUDE MODULATED
AF-MODULATION SELECTOR—-4007 AMP
¥ BAND SELEGCTOR—I100KG CGRYSTAL
®FM~AM SELECTOR —1,000KC. 30 K.C. SWEEP
TM 2642—46

Figure 27.  Signal Generator TS—4656/T, veltage and resistance measurements,



VOLTAGE READINGS POINT

TO GROUND, MEASURED WITH
ELEGTRONIG AG-DG VOLTMETER,
CONTROLS SET IN THE 200
FOLLOWING POSITIONS, 0 —
BAND SELECTOR G 124G
EM. SWEEP 4501C
CUTPUT CONTROL———MAX,
QUTPUT MULTIPLIER=—O-15KC AF FM
EM= A M. SELECTOR—-—50 MC.F h.
OUTPUT SELECTOR——80"UFM.
VARIABLE ALDIO I5KG.
©=MEASURED WHEN XTAL WAS
IN OPERATING CONDITION,
0 —
— viol
NG éca
80 —
o %)
o —|
19,5 r—ri
80
6.3AC —————— |
g —1 vioe
X — BsuT
14— >
108 n (e
0 — )
6.3AC —
2.75
140
TM2642-27
Figure 28, Signal Generator TS-4654 /U, vollage
measurements.

value, but different physical size, may
cause trouble in h-f circuits. CGive par-
tieular attention to proper grounding when
replacing a part. Use the same ground
as in the original wiring. TFailure to ob-
serve these precautions may result in de-
creased gain or in oscillation of the eircuit.

{6) Do not disturb the settings of capacitors
€107, C105, C110, Cil4, C118, C123, and
(130 or the associated inductor core set-
tings. Tailure to observe these precau-
tions may result in decreased gain, non-
oscillation, or off-frequency operation of
the circuit.

71. Checking Key Circuits

Trouble within the signal generator often may be
detected by checking the resistance of the h-v cir-
cuits before applying power to the equipment,
thereby preventing damage to the power supply.
Make the following checks before attempting to
put the signal generator into operation:

a. Check the resistance between pin 8§ of tube
V106 and ground. The resistance should check
with the value given in the resistance chart {par.

., 68).

b. If the reading is higher than normal, check the
B+ circuit.

c. If the resistance value is lower than normal,
remove the B + lead and check through the power
supply for shorts.

RESISTANCE READINGS (OHMS) Vice 0
POINT TQ GROUND, CONTROLS 6X5GT 350
SET IN THE FOLLOWING POSITIONS. °
BAND SELECTOR C
POWER ———————— OFF 350
QUTPUT CONTROL —— MAX 470
QUTPUT MULTIPLIER—— R E X1000 2
EI4~AM SELECTOR——A M,
OUTPUT SELECTOR——EXT. OFF 100K
K21,000 /- —— GND
= Fan
M=1,000,000 viga 500
6SNT I
—— 470
L 54y
.0
e viot ook
&C4 —— 470
150K o= ORToN o
— %) —°
s
0 ® vIoS @
470K —— 65GT N
150K — &
0 — 0
—— 0
L— 470
—— 100K
) 470
vioz VI03 —— 15K
&SNT 6547 >
© — 0
D (O @-— 100K
—— NC
% I
—— 100K
154
TM2642-28
Figure 23. Signal Generator TS-4664 /U, resistance
measurenients.
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vIO3 vios Vioe
&S47 GSN7GT EX5
.7V 175VAG
470
agy FiL HC
w0 [+) 0.2 HC
&5V 587 0 175V AT
60K O’*}CE? 0 220
2
aqv Q 0.5VAC ov
470 IMEG Q
FIt 94V ov
o == [
vIoZ viol
- 1eaut 6ue CONTROL SETTINGS
FILAMENT TABLE 2,5VINQTE 5)
FTMEG A. SI0l SET
TUBE | FILAMENTS v A5V 0 BAND (&)
viot . (NOTE 5] {NOTES) .
8. I
vioz | PINS 8,845 #8060 sloa s&7
VIO3 |PING 287 ov T0 [A00 "UANMP MOD,
vioa |PINS BBT o c. S103
vIos | PINS 287
VIOE | PINS 2&7 SET 10 -
o, 5104
ALL F[LAMENT:‘OLTAGES “: SET 70 [AMPLITUDE-MODULATED
ARE 6.3VOLTS AG E. RIO SET
7o s0.
IMEG F. POWER ON-OFF SWITCH 5105
TURNED ON FOR VOLTAGE
NOTES: READINGS, AND TURNED OFF

. VOLTAGES AND RESISTANCES MEASURED TOQ GROUND WITH A

20,000-0HM-PER-VOLT MULTIMETER.

P

. ALL VOLTAGES ARE DG UNLESS OTHERWISE SPECIFIED.
. NC INDICATES NQ GONNEGTION,
. = INDICATES VERY HIGH {GREATER THAN 5MEGOHMS) RESISTANCE

READING ON METER,
5. [BANG SELECTOR] Si01 58T TO .

6, [F-M.—AM SELECTOR] 5104 SET TO [IMG.EM. 0-30KC.SWEEP]

7 TUBES VIO3,VICS,VI04 AND VIOE VIEWED FROM REAR OF MAIN CGHASSIS,

FOR RESISTANCE READINGS.

TM2842-21

TUBES VIOZ AND VIOl VIEWED FROM BOTTOM CF R-F SUBCHASSIS,

Pigure 30. Signal Generator TS—465B /1, voliage and resistance measurements,

72. Trouble-Shooting Chart

The following chart is supplied as an aid in locat-
ing trouble in Signal Generator TS-465B/U. The
chart lists the abnormal indications which the re-
pairman may observe either visually or audibly

how to localize trouble quickly to the various stages
of the equipment. Once the trouble has been local-
ized to a stage or circuit, a tube check and wvoltage
and resistance measurements within the circuit or-
dinarily should be sufficient to isolate the defective

while making a few simple tests.

part.
It also indicates

Normal voltage and resistance measurements
are given in figures 27 through 30.

Symptom

Probakble trouble

Carrection

1. FREQ. MOD. SWEEP control
turned on. Generator fails to operate
and PILOT lamyp does not light.

8, A-c voltmeter does not read on any
scale.

3, A-c voltmeter does not read on all
scales,
4, A-c voltmeter reads incorreetly. .-

Open fuse F101 or F102 on front panel.

Conrecting leads to fuseholders or power
switch broken.

Break in line cord. - oo
Open induector L109 or L1133 oo ______
Capacitor C117isopen. . ______._.
Connesting leads to meter are open______
Meter defeetive_ . ____L_...
Connecting leads to meter are broken._.__
Multiplier resistors inside meter are open__
Meter defective. . ______.

Replace fuses, If fuses blow again, check
for shorts; check capacitors C131, C132,
and C133. Check V108 and its socket
for shorts. Check C128, C129, (136,
and C137.

Repair leads or connections.

Replace line cord.
Replace 1109 or L1113,
Replace C117.

ERepair leads.

Replace meter.

Repair leads.

Replace meter.
Replace meter.
Replace C117.



Symptom

Prabable trouble

Correction

5. Generator is inoperative on all out~
puts, but tube filaments and PILOT
lamp light.

8. OUTPUT CONTROL has no effect
on output.

7. OUTPUT MULTIPLIER does not
vary output when setting is changed.

8. Output obiained only in particular
setting of OUTPUT MULTIPLIET.

9, Objectionable hum in all cutputs. _.

10. Intermittent output_________..__

11. No modulation on 100-ke or 1,000-
ke crystal operation.

12. No 100-ke or 1,000-ke crystal out-
put.

13. No 400-cycle outpub_ o ccmeoo-

14. No 400-cycle modulation on 400
~AMP. MOD. output.

15. 400-cycle modulation on am, bub
no external am.

16, No a-m r-f output, modulated or
unmoedulated, but af or fm available,
17. No a-m rf, f-m rf, or 0- to 15-ke af_ -

18. No f-m rf, f-m af, or external-
modulation a-m rf, but 400-cycle
a-mrf.

19. No extenal am, but 400-cycles am
and fm.

20, No f-m rf or f-m af, but 0- to 15-ke
af and 400-cyele output.

Failure of B+ supply - coeeeceeeeeee 2

Defective OUTPUT eable____ . _______..
Resistor R110 defective - _cveeciceeona.

Connections to R110 open. o oo oo ooooao

R-fleakage . o oo ..

Short or open in output attenuator ecir-
cuit, resistors R146, R147, R148, R146,
R150, and R151.

R-fleakage____ i __

Open or shorted resistors R146, R147,
R148, R149, R150, and R151.

Shorted or open filter capacitors C132 and
C133.

Defective tube, resistor, coil, poor switch
contaei, or poorly soldered joint.

Faulty 400-cycle oscillator stage V103_.__

Defective transformer T101_.___________

Defective erystal Y101, oot
Faulty crystal stage VI02B._____________

Faulty 400-cycle oscillator stage V103....
See 13 above_ o ____
Faulty transformar T101________.____
Faulty eapacitor G103 Lo ____
Faulty mixer stage V104A_________ ...

Broken lead from B107oeme oo C
Faulty cathode-follower stage V102A____

Faulty mein oscillator stage VI0L. ...
Faulty mixer stage VIO4A ___________:.
Breken connection from E107___._......
Faulty stage VIO4B_ . _________

Faulty reactance modulator stage V105__

Compare voltage between pin 1 of tube
V102B and ground with value showrn in
figure 30. If no voltage is present, check
power-supply tube V106. If voltage is
low, check filters C132 and C133.

Check continnity of OUTPUT cable and,
if faulty, repair or replace.

Check resistance of R110 and replace if
defective.

Repalir connections.

See note at end of chart,

Meke resistance check of eireuit.

See note at end of chart.

Make resistance check and replace defec-
tive resistor.

Repalr leads.

Check each capacitor by disconnecting
positive lead, charging, and then dis-
charging by shorting to chassis with
insulated serew driver or shorting stick,
Capacitors which do not retain suffieient
charge, as indieated by the size of the
discharge spark, may be faulty.

Check both types of eapacitors by con-
necting new equivalent capsaecitors for
comparison.

With an insulated probe, gently tap and
move all tubes, resistors, eapacitors,
coils, switches, sockets, and all soldered
connections to locate loose elements or
loose connections to any component.

Test V103 and its tube socket resistances
and voltages (fig. 30}, Check C103 for
open.

Check resistance, using value given in
paragraph 68,

Replace Y101.

Test V1028 and its fube socket resistances
and voltages (fig, 30).

Test V103 and its tube socket resistances
and voltages (fig. 30).

Bee 13 above.

Replace T101,

Replace C103.

Test V104A and its tube socket resistances
and voltages (fig. 30).

Repair lead.

Test, V102A and its tube sockeb resistances
and voltages (fig, 30).

Test V101 and its tubs socke! resistances
and voltages (fig. 30). ,

Test V1044 and its tube socket resistances
and voltages (fig. 30).

Repair connection,

Test V104B and its tube socket resistances -
and voltages (fig. 30).

Test V105 and its tube socket resistances
and voltages {fig. 30).
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Symptom

Probable trouble

Cartection

21. 0- to 30-ke sweep fm but no 0- to
150-ke sweep.

22. 0- to 150-ke sweep fm but no 0- to
30-ke sweep fm. .

23. No external f-m 0- to 30-ke sweep. .
24. No synchronized sweep voltage
cutput at terminal E108,

25, VARIABLE AUDIO FREQUEN-
CY control is ineffective,
26, R-f output only on certain bands__

Faulty 400-cyele oscillator stage V103_.__

Defective resistor R141___ _____________
Defective resistor R108___ .. __________

Defective resistor R13% . __ .. .________
Broken connection from B103____ .. _____
Open resistor R140_ ..o _____.___
Shorted capacitor-C138. . ______________
Broken lead from B108._______.________

BAND SELECTOR switch defective___.
Defective coil in band_____.____________

Test V103 and its tube socket resistances
and voltages (Gg. 30).

Replace R141.

Replace R108.

Checl voltage to chassia.

Replace R139.

Repeir connection.

Replace R140.

Replace C138,

Repair lead.

Repair connection.

Repair or replace switch.
Replace eoil.
Replace capacitor.

Note. At high frequencies (49 mo and higher), the r-f leakage across the OUTPUT CONTROL and througk the generator may be of such magnitude that the OUTPUT CON-

TROL has ittle or no effect (par, 4},

73. Replacement of Parts

Section Il. REPAIRS

{4) To service the r-f section or to replace a

(figs. 31 through 43)

a. General. Most of the parts in Signal Genera-
tor TS5-465(*)/U are readily accessible and can he
replaced easily if found to be defective. If a switch,
transformer, or meter requires replacement, care-
fully tag the wires connected to the component to
prevent wrong comnections when the new part is
installed. Follow this identification practice when-
ever replacement requires the temporary removal
of wires.

b. Signal Generator TS-465B/U (figs. 40, 41, 42,
and 43). '

(1) To remove the front panel and chassis, re-
move the eight serews that hold the front
panel to the case. The chassis cannot be
completely separated from the case be-
cause of the plug on the line cord.

(23 To remove the upper shield, use a screw
driver with & 6-inch blade. The two
screws holding the shield to the chassis
may be reached through the holes located
in each side of the right-angle support
brackets. The support brackets are weld-
ed to the chassis and panel.

(3) To remove the lower shield, remove the
four secrews that hold the shield to the
chassis. When this shield has been re-
moved, an inner shield located over the
a-¢ power-line filter cireuit will be aceessi-
ble. This inner shield is held by four
serews, and can be removed if necessary.
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coil, first remove the upper shield ((2)
ahove). Loosen the two slotted-head set-
screws which hold the shaft of the FRE-
QUENCY  ADJUSTMENT  control
(C145) to the friction drive until the cali-
brated dial rotates freely. Unsolder and
tag the wires connected to the six terminal
board lugs located in the rear of the mini-

ature tube socket. Remove the three |
screws located on the front panel. These

- serews hold the r-f subassembly to the

panel. The r-f section may now be lifted
out for servicing.

(5) To remove the coil deck and the variable

capacitor from the box, remove the four
screws that support the variable capacitor,
end the four serews that support the coil
deck (fig. 43). To separate the varisble
capacitor from the coil deck, remove the
copper tubing jumpers which are soldered
from the wvariable capacitor to the coil
deck. When this is done, all coils are
readily accessible for replacement.

(6) To replace the variable capacitor, first re-

move the rf section ((4) and {5) above).
Then remove the two screws that hold the
subchassis and the crystal to the capaci-
tor, and unsolder all connections to the
capacitor.

{7) To remove the coils located on the BAND

SELECTOR switch, remove the coil deck



from the chassis ( (8) above). Remove
the serew from the rear of the coil mount-
ing plate and remove the locknut on the
core adjustment end. The coil may now
be removed.

{8) To remove the r-f attenuator box, remove

the OUTPUT MULTIPLIER switch knob
from the front panel and remove the hexa-
gon nut which holds the switech to the
front panel. TUnsolder the switeh con-
nections to the attenuator box and tag
them., The box may be Iifted out after
tube V104 has been removed.

(9) To remove the dial drive, first remove the

rf section { (4) above) without disturbing
the wiring or components of the r-f sec-
tion. The calibrated dial may now he
removed.

(10} Tn some equipments, switches 8102 and

S104 have shafts 4'4 inches long, and
474 inches long beyond the bushing, re-
spectively (fiz. 41). These sets bear the
following serial numbers: 18, 34, 36, 39,
41, 56, 64, 65, 74, 76, 88, 90, 101, 109, 113,
129, 136, 187, 144, 153, 156, 162, 165, 168,
180, 181, 183, 185, 187, 188, 192, 197, 202,
205, 200, 212, 216, 219, 220, 229, 231, 234,
238, 241, 242, 247, 256, 265, 277, 282, 283,
285, 289, 304, 310, 322, 324, 335, 340, 342,
343, 364. In all other sets, switches S102
and Si04 have shafts three-fourths of an
inch long beyond the bushing, and are as-
sembled, respectively, to flexible coupling
0118 and shaft 0120 and to flexible coup-
ling 0119 and shaft Q121 (fig. 42).

FREQUENGY M
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Figure 81. Signal Generator T'S—4656/U, rear view of chassis.
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Figure 32. Signal Generator TS-465/U, r-f subchassis, right rear view.

(a) To replace switch S104 (long shaft), with

an assembly which consists of switch
3104 (short shaft), flexible coupling
0119, and shaft 0121, proceed as fol-
lows: Remove coils L108 and 1,111, the
T-bracket to which these coils are
mounted, knob H130 from the front
panel, and switch S104. Tag the leads
before removal. Mount swifch 3104
(short shaft) on the rear panel, with a
nut and a washer. Resolder all leads
to the switch and mount flexible coup-
ling Q119 on the shaft of the switch
with two setserews. Mount shaft 0121

on the flexible coupling with two set-
serews. Mount knob HI50 on shaft
0121. Heplace the T-bracket and coils
1,108 and 1111 in the same position and
resolder all leads to the coils.

() To replace switch $102 (long shaft},

with an assembly which consists of
switch 8102 (short shaft), flexible coup-
ling O118 and shaft 0120, proceed as
follows: Remove knob HI151 from the
front panel and switch 5102 from the
rear panel. Tag all the leads before
removal. Mount switch 3102 (short
shaft), on the rear panel, with a nut



’ TM. 264242

Figure 83. Signal Generator TS-465/T,

left rear view.

r-f subchassis,

49



TW2642-43

Figure 8{. Signal Generalor TS-465/U, bottom rear view of chassis.

and a washer. Resolder all leads to
the switch and mount flexible coupling
0118 on the shaft of the switch; use two
setscrews. Mount shaft 0120 on the
flexible coupling; use two setserews.
Mount knob 0151 on shaft 0120.

c. Signal Generators TS—465A/U and T'S-465/U.
These models differ from the B model chiefly in the
presence of drum-type indicator dials for the
DECIBEL METER scale and FREQUENCY
ADJUSTMENT control. The tuning capacitor is
mounted vertically, and may be removed along
with the drum-type dial and rf section by remov-
ing the two screws that hold the shield to the rear
of the front panel.

74. Adjustment of Frequency Dial and
Friction Drive

a. Priction Drive. In Signal Generator TS-
465B/U, the dial drive is gperated through a fric-

50

tion drive located on an eccentric bushing which is
mounted on the rear of the front panel. The fric-
tion drive consists of two disks which tightly
squeeze the inside rim of the dial drive. If the dial
rotates too tightly or too freely, obtain 2 smooth
drive by positioning the eceentric bushing adjusted
by the hexagonal nut on the front panel. Signal
Generators TS—465/U and TS-465A/U employ
drum-type friction drives and a spring-loaded belt
to the tuning capacitors, which are mounted
vertically.

b. Zero Adjustment of Dial Frequency. A ref-
erence mark on the calibrated dial is used as an
electrical zero reference. A mechanical stop on
the calibrated dial is used as a mechanical zero ref-
erence. Aline the variable capacitor with the ref-
erence mark in either the fully meshed or unmeshed
position, depending on which frequency end of the
dial is used. The fully meshed position is used for
the 1-f (low-frequency) end; the unmeshed position
for the h-f end of the dial.
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Section lll. ALINEMENT PROCEDURES

75. General

In making the adjustments in this section, set all
controls for the particular output reguired, as
shown in the operation chart (par. 17}. Refer to
paragraph 69 for a complete list of test instruments
required to aline Signal Generator TS—465(*)/U.

76. Calibration of Main R-F Oscillator

Accurate calibration of the main r-f oscillator re-
quires the use of a frequency meter. Use Fre-
quency Meter Set SCR-211-(*) for all fundamental
frequencies below 20 me, and use FREQUENCY
Meter TS-174(*)/U for all fundamental frequencies
above 20 mc. Proceed as follows:

a. Turn on the signal generator and the fre-
quency meter, and allow them to warm up for at
least 20 minutes. :

b. Calibrate the frequency meter according to
the instructions furnished wwith the meter. Set the
frequency meter to the frequency at which the sig-
nal generator iz to be calibrated. This is deter-
mined from the frequency markings on the dial for
the particular band being adjusted.

¢. Bet the BAND SELECTOR switck to the A
band and set the FREQUENCY ADJUSTMENT
control to the 1-f end of the A hand (100 ke).

d. Adjust L1186 for zero beat in the headset con-
nection to the frequency meter. Partially tighten
the hexagonal nut.

e. Set the FREQUENCY ADJUSTMENT con-
trol to the h-f end of the A band. Set the frequency
meter to the exact frequency at which the signal
generator is to be calibrated, and adjust capacitor
(107 for zero beat in the headset connected to the
frequency meter.

f. Repeat the 1-f alinement (steps ¢ and d above)
and the h-f alinement (step e above) until no fur-
ther change in the setting is necessary. Tighten
the hexagonal nut on coil L116.

g. Repeat the above procedure for each of the
bands (B through G). Band H cannot be alined
in this manner, because the inductance of the eoil
is set by the physical dimensicen of the tubing, and
the capacitance is due to stray and self capacities
of the associated circuis.

77. Alinement of Beat-Frequency Oscillator

Set the controls of the signal generator for an

audio output (par. 17). Connect the OUTFUT

* Bb

clips to the horizontal input terminals of Oscillo-
seope OS-8(*)/U. Conneet Audio Oscillator TS—
382(*)/U output terminals to the vertical input
terminals of the oscilloscope. Proceed as follows:
Note. The setting of the controls of Signal Generator

T8-465/U will differ from the settings for Signal Generators
TS-4654/U and TS-465B/U. See the footnotes in para-

. graph 17,

a. Set Audio Oseillator TS-382(*)/U for a fre-
guency output of 1 ke.

b. Set the VARIABLE AUDIO FREQUENCY
control to 1 ke. A cirgular Lissajous pattern will
appear on the screen of the oscilloscope i the fre-
quency setting of the VARIABLE AUDIO FRE-
QUENCY conirol is correct. If a stable circular
pattern does not appear, adjust capacitor C147 un-
il this pattern appears. In Signal Generator TS-
465A /U, turn the FREQUENCY ADJUSTMENT
confrol until a sfable pattern appears and note the
setting for future use. In Signal Generator TS-
465/U, turn the FREQUENCY CONTROL AD-
JUSTMENT until a stable pattern appears and
note the setting for future use.

78. Alinement of [-Mec and 50-Mc
F-M Oscillator Coils

The l-me circuit uses inductor L111 and the 50-
me circuit uses inductor L.108. Proceed as follows:

a. Remove the main rf oscillator tube, V101.
This action will permit either the 1-mec or the 50-
me signal (23-me signal in Signal Generator TS—
465/U) to feed directly through the mixer tube to
the OUTPUT where the signal may he measured
by Frequency Meter Set SCR-211-(*) or Fre-
quency Meter T8-174(*)/U in the same manner as
described in paragraph 75.

b. Set the F. M.~A. M. SELECTOR switch to
the 1 M. C. F. M. position, set the QUTPUT
MULTIPLIER switch to the F. M. position, and
set the OUTPUT SELECTOR switeh to the OFF
EXT. position.

¢. Adjust coil L111 until the frequency is set at
1 me as measured by the zero bea$ note in the head-
set connected to the frequency meter.

d. Set the F. M—A. M. SELECTOR switch to
the 50 M. C. F. M., position (23 M. C. position in
Signal Generator TS-465/T).

e. Adjust coil L108 until the frequency is set at
50 me (23 me in Signal Generator TS—465/1) as
measured by zero beat in the headset connected to
the frequency meter.
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f. Tighten the hexagonal nuts on each of these
coils after the adjustment has been made. The
cores are accessible through the small panel located
on the lower rf shield.

79. Adjustment of Sweep Width

Ngte. This adjustment can be made only in Signal Gen-
erators TS-465A/U and TS-465B/U. Signal Generator
TS—465/U has fixed sweep widths.

This adjustment is made by sefting variable ca-
pacitor C124. Use Panoramic Adaptor BC-1031—
(*) in conjunction with a companion superhetero-
dyne receiver to measure the sweep width. This
method depends on the fact that, with a constant
modulating frequency, the center frequency (fy) of
an f-m wave disappears at certain definite values of
deviation. Proceed as follows:

a. Conneet a standard companion superhetero-
dyne receiver (capable of receiving a 50-mec signal)
to Panoramie Adaptor BC-1031=(*), as described
in TM 11-446.

b. Connect the OUTPUT cable of the signal gen-
erator to the antemna terminals of the receiver.
Connect the output of Audio Oscillator TS-
382(*)/U between the EXTERNAL MODULA-
TION FREQ. connector and GROUND of the sig-
nal generator.

c. Set the controls of the signal generator for an
externally modulated f-m signal output of 50 me
(par. 17). Remove the main r-f oscillator tube,
V101, to permit the 50-me signal to feed directly
through to the OUTPUT cable. Set the FREQ.
MOD. SWEEP control to 0. Turn on the test
sets and signal generator.

d. Tune in the 50-me signal on the receiver. A
pulse should appear on the scope of the panoramic
adaptor. Adjust the controls until a steady, large
pulse appears in the center of the scope. Set Audio
Oscillator TS-382(*)/U for an output of 13,400
cycles at an output level of 11.7 volts. Slowly vary
the FREQ. MOD. SWEEP control in the signal
generator in a clockwise direction from 0. Side
currents should appear on the screen of the pan-
oramic adaptor. Adjust the sweep control in the
panoramic adaptor until the side currents can be
seen clearly; as the side currents appear, the center

pulse should grow smaller. Continue rotating the
FREQ. MOD. SWEEP control to the completely
clockwise position, counting the number of times
that the center pulse (center frequency) reduces to
zero amplitude. This figure provides a modulation
index as follows:

Number of fimes carrier Modulation index
amplitude drops o zero

1 2.40

2 5.82

3 8.6

4 11.79

5 14.93

6 18.07

e. The frequency deviation (F) is the product of
the modulation index and the modulating fre-
quency, or

= (modulation index) x f (modulating

frequency).

Since the frequency deviation is one-half the sweep
width, for a sweep width of 150 ke, the frequency
deviation is 75 ke. This means that for a modu-
lating frequency of 13,400 cycles, the carrier ampli-
tude should drop to O twice while rotating the
FREQ. MOD. SWEEP control from 0 to 150 ke or:

75,000 cycles = 5.52 x 18,400 cycles

Note, For sccurate calibration of the sweep width, the
external audio voltage fed into the EXTERNAL MODU-
LATION FREQ. connector must be of the same magnitude

as the G0- or 400-cycle voltages generated in the signal gen-
erator (see footnote 8§, par. 17).

f. If the adjustment for the 150-ke limit is off, as
shown by the number of times the carrier-amplitude
drops to zero for a complete rotation of the FREQ.
MOD. SWEEP control, the limit can be reset by
adjusting capacitor C124 in the following manner:

(1} Adjust capacitor C124 in any direction.
Repeat the procedure for determlmng the
number of times the carrier amplitude
drops to 0. Notice whether the limit is
made smaller or larger, i. e., less than two
carrier-amplitude drops to zero, or more
than two carrier-amplitude drops to zero.
Set capacitor C124 for the required devia-
tion.

(2) Recheck the frequency of the 50-mc oseil-
lator as deseribed in paragraph 78.

(3) Repeat (1) and (2) until the settings do
not require change.
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Section IY. FINAL TESTING

80. General

This section is intended as a guide to be used in
determining the guality of a repaired Signal Gen-
erator TS-465(*}/U. The minimum test require-
ments outlined in the following paragraphs may be
performed by maintenance personnel with adequate
test equipment and the necessary skills, Repaired
equipment meeting these requirements will furnish
uniformly satisfactory operation.

81. Test Equipment Required for Final
Testing

The equipment recuired for testing the repaired
instrument is listed in paragraph 69. Equivalent
items of test equipment may be used at the discre-
tion of the maintenance personnel. TFor proper use
of these items of test equipment see the manuals
provided with the units.

82. R-F Output Yoltage

a. Connect the OUTPUT cable to the probe of
Electronic Multimeter TS-505(*)/U or an equiva-
lent VIVM (vacuum-tube voltmeter) having an
h-f response (with probe) up to 160 me, and an l-v
(iow-voltage) range of 1 volt.

b. Set the controls for an unmodulated r-f signal
output (maximum level), as described in the opera-
tion chart {par. 17).

¢. The r-f output should be as follows:

Frequency Qutput {v)
Signal Generator Signal Generators
T8-46858/U T5-405/U and
TS-4654/0
100 ke to 5.7 me_-____ .3 to .6 4tol.5
5.6 me to 16.5 mo. .-~ 4 to .6 2to .5
16.1 me to 110 me._... 4t01.0 dto .2

83. Unmodulated Crystal-Controlled Output

a. Connect the OUTPUT cable of the signal gen-
erator to the probe of Electronic Multimeter TS-
505(*)/U.

b. Set the controls of the signal generator for an
unmodulated, maximum crystal-controlled r-f out-

put (100 ke and 1,000 ke) (par.17). The output
voltage should be as follows:

Frequency Ouiput (1)

100 ke .05

1,000 ke 5t
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84. Modulated Crystal-Controlled Output

a. Connect the OUTPUT cable of Signal Gen-
arator TS-465(*}/TU to the antenna terminals of a
standard a-m receiver. Set the controls for modu-
lated crystal-controlled output (par. 17), Set the
frequency of the receiver to a muliiple of 100 ke or
1,000 ke. Listen to the loudspeaker for indication
of 400-cycle modulation.

b, The frequency of the 400-cycle modulating
voltage may be determined by meaps of Lissajous
patterns. Connect the QOUTPUT cable of Signal
Generator T3-465(*)/U to the horizontal input
terminals of an oscilloscope. Set the oscilloscope
for external sweep. Connect Audio Oscillator TS—
382(*)/U output to the vertical input terminals of
the scope. Set the audio oscillator to produce a
1:1 Lissajous figure. The frequency determined
from the setting of the a-f oscillator should check
to within 10 percent of the 400-gcycle nominal
frequency. '

Nole. The 80-cycle modulation frequency is dependent
on the power line frequency.

85. Audio-Frequency and 400-Cycle Output
Voltage

The amplitude of the a-f and 400-cycle output
voltages may be measured by conneeting the QUT-
PUT cabhle of Signal Generator T3-465(*)/U to the
input of Electronic Multimeter TS-505(*)/U. Set
the controls for an a-f output or 400-cycle maxi-
mum output (par. 17). The following approximate
readings should be obtained:

Frequeney Output soltage
400 eycles .3 volt (aprx)
0to 15 ke .2 velt (aprx)

86. Accuracy of Frequency Dial Calibration

To check the accuracy of the frequency dial eali-
bration, proceed as follows:

a. Use Frequency Meter Set SCR-211-(*) or
Frequency Meter TS-174(*)/U, depending on the
range being checked. Turn on the test set and
Signal Generator TS-485(*)/T and allow af least
20 minutes warm-up time before making the
measurements.

b. Connect the QUTPUT cable of the signal gen-
erator to the input antenna terminals of the fre-
queney meter and determine the frequency of the
signal generator according to the directions in the



manual supplied with the frequency meter. The
dial markings of Signal Generator TS-465(%)/U
should correspond with the frequency meter read-
ing to within 1 percent.

87. 400-Cycle Amplitude Modulation

Check for the presence of 400-¢cycle internal am-
plitude modulation as follows:

a. Connect the OUTPUT cable of Signal Gen-
erator TS—465(*)/U to the antenna terminals of a
standard a-m receiver. Set the controls in the sig-
nal generator for a 400-cycle a~-m output (par. 17).

b. Adjust the dial setting of the receiver to the
same frequency as the signal generator. If the re-
ceiver is set in phone position, a 400-cycle note will
be heard in the loudspeaker,

88. Internal Frequency Modulation

a. Connect the QUTPUT cable of Signal Gen-
erator TS-465(*)/U to an f-m receiver and pano-
ramic adaptor as described in paragraph 79. Ad-
just the frequency output of the signal genmerator
and the f-m receiver to correspond.

b. Set the controls of Signal Generator TS—
465(*)/U for 60-cycle internal frequency modula-
tion (par. 17).

¢. Observe the pattern on the scope of the pan-
oramic adaptor for presence of modulation. The
modulation may also be heard in the speaker of an
f-m receiver which is set to the output of the signal
generator.

89. Avudio Output Dial Calibration

a. Connect the OUTPUT cable of Signal Gen-
erator TS—465(*)/U to the vertical input terminals
of Osecillosecope OS-8(*)/U. Connect the output
of Audio Oscillator TS-382(*)/U to the horizontal
input terminals of the oscilloscope.

b. Set the controls of Signal Gernerator TS-
465(%)/U for an audic output (par. 17). Check
the dial calibration at selected positions by means
of Lissajous figures.

Nole.
dial reading.

90. R-F Leakage

a. Connect the OUTPUT cable of Signal Gen-
erator TB-465(*)/U to the antenna terminals of a
standard a-m receiver. Connect a VIVM such as
Electronic Multimeter TS-505(*)/U to the second
detector load resistor of the receiver. Disable the
" ave (automatic volume control). Turn the signal

Output frequency may not correspond with the

generator OUTPUT MULTIPLIER control to
R. F. X1 and turn the OUTPUT CONTROL to 0.

b. Measure the d-c voltage on the VIVM while
varying the signal generator and receiver frequency
settings over the range from 100 ke to 110 me. At
frequencies above 10 me, vary the OUTPUT CON-
TROL between zero and maximum and note
whether the VIVM readings vary. At frequencies
for which the r-f leakage is great, the attenuator
settings will have litile or no effect on the VIVM
readings. (Leakage at .5 mec is approximately 40
uv; at 108 me, approximately 10,000 uv.)

91. Stray R-F Field

a. Connect 2 loop of copper tubing, approxi-
mately 3 inches in diamefer, to the antenna termi-
nals of a standard a-m receiver. Place Signal
Generator TS-465(*)/U about 2 feet from the Ioop.

b. Comnect a VIVM as described in paragraph
90a. Disable the ave. Turn the signal generator
OUTPUT CONTROL to 0 and turn the OUTPUT
MULTIPLIER to R. F. X1.

¢. Measure the d-¢ voltage on the VIV +while
varying the signal generator and receiver frequency
settings over the range from 100 ke to 110 mec.
Repeat the measurements with Signal Generator
TS-497A/URR connected to the antenna termi-
nals of the receiver. A comparison of the readings
when the test generator oufput is known, will give
an indication of the amount of stray r-f field. The
reading obtained may indicate as much as 3000 uv
at some point in the frequency range.

92. R-F Attenuator Setting

a. Connect a VIVM. to a standard a-m receiver
as indicated in paragraph 90c. Connect *Signal
Generator TS-465(*)/U OUTPUT cable to the re-
ceiver antenna terminals. Set the controls on the
signal generator for an unmodulated r-f output of
10 me (par. 17).

b. Read the VIVM with the signal generator
OUTPUT MULTIPLIER in each of the rf atten-
uation positions.

¢. Connect Signal Generator TS-497A/URR to
the receiver antenna terminals and set the controls
for an rf outpub of 10 me. Compare the readings
obtained with this standard signal generator to the
readings obtained with Signal Generator TS-
485(*)/U. The accuracy of the QUTPUT MUL-
TIPLIER should be plus or minus 2 db (converting
the d-¢ voliage readings to decibels).

Note. Above 10 me, the r-f leakage increases, making the
attenuator settings unreliable (pars. 4.and 72).
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93. Hum and Noise in Qutput

Hum and noise in the output of the signal gen-
erator may be measured by use of Hewlett-Packard
Noise and Distortion Analyzer 330D. Connect the
QUTPUT cable of the signal generator to the input
of the analyzer. The noise reading may be ob-
tained directly from the test set.

60

94, A-C Voltmeter

Compare the readings of the a-¢ voltmeter with
another Signal Generator TS—465(*)/U meter. A
variable transformer may be used to obtain the
voltages for each of the three ranges. Multimeter
T8-352(*)/U may be used to check fthe voltage
readings. If a variable transformer is not avail-
able, the 400-cycle voltage from the signal genera-
tor or the 60-cycle synchronized sweep voltage from
the power supply may be used to check the meter
readings.



CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT
ENEMY. USE

Section |. SHIPMENT AND LIMITED STORAGE

95. General

The circumstances involved in shipment and
storage vary and, therefore, no definite procedure
can be given that applies in all situations. The
following instructions are intended as a guide for
preparing the instrument for shipment and storage.

96. Repacking for Shipment or Limited
Storage

a. The exact procedure in repacking for shipment
or limited storage depends on the material available

and the conditions under which the equipment is to
be shipped or stored. Refer to paragraph 10 and
reverse the instruetions given therein.

b. Whenever practicable, place a dehydrating
agent, such as silica gel, inside the chest. Profect
the chests with a waterproof paper barrier. Seal
the seams of the paper barrier with waterproofing
sealing compound or tape. Pack the protected
chest in a padded wooden ease, providing at least
3 inches of excelsior padding or some similar ma-
terial between the paper barrier and the packing
case so that the instrument cannot move about
within the container. Seal the case.

Section . DEMOLITION OF MATERIEL TO PREYENT ENEMY USE

97. General

The demolition procedures cutlined in paragraph
a8 will be used to prevent the enemy from using or
salvaging this equipment. Demolition of the
equipment will be accomplished only upon order of
the commander. '

98. Methods of Destruction

a. Smashk. Smash the crystal, controls, tubes,
coils, switehes, capacitors, transformers, and meter,
using sledges, axes, handaxes, pickaxes, hammers,
crowbars, or other heavy tools.

b. Cut. Cut internal and external wiring and
cablings, using axes, handaxes, knives, or machetes.

¢. Burn. Burn cords, resistors, capacifors, coils,
wiring, and technical manuals, using gasoline, kero-
sene, oil, lame throwers, or incendiary grenades.

d. Bénd. Bend panel and chassis.

e. Fxplosives. If explosives are necessary; use
firearms, grenades, or TINT.

f. Disposal. Bury or scatter the destroyed parts
in slit trenches, fox holes, or other holes, or throw
them into streams.

g. Other. Desiroy Everything.
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APPENDIX 1
REFERENCES

Manual SIG 1 for Sigral Corps supply manusls.

[

62

Army Regulations

AR 380-5 Military Security—=Safe-
guarding Security Informa-
tion.

AR 750-5 Maintenance of Supplies and

Equipment — Maintenance
Responsibilities- and Shop
Operation.

Supply Publications

SIG 1 Introduction and Index.

SIG 3 List of Ttems for Troop Issue.
SIG 5 Stoek List of All Ttems.

SIG 6 Sets of Equipment.

SIGT7 &8 Organizational Maintenance

Allowances and Field and
Depot Maintenance Stock-
age Guide.

Publications on Auxiliary Equiprent and
Test Equipment

TM 11-5044 Frequency Meter TS-174B

/U.

NAVSHIPS Oscilloscope OS-8(*)/U.

91272

TM 11-300 Frequency Meter Sets SCR~-
211-A, B, G, D, E, F, J,
KL M,NOPQR,T,
AA, AC, AE, AF, AG, AH
Al, AK, AL, and AN.

TM 11-446 Panoramic Adaptors BC-

\ 1031-A, =B, —C, BC-1032~

A, and BC-1032-B.

T™M 11-5030 Signal Generator TS-4974/
URR.

TM 11-5511 Electronic Multimeter TS—
505/0.

TM 11-5527
TN 11-2684A

Multimeter TS-352/U.
Audio Oscillator TS-3824/T.

Painting, Preserving, and Lubrication

TB SIG 13 Moistureproofing and Fungi-
proofing Signal Corps

Equipment.

TB SIG 69

TM 9-2851

Camouflage

FM 520

Note. For availability of items listed, check SR 310-20-3 and SR 310-20-4. Check Department of the Army Supply

Liubrieation of Ground Signal
Equipment.

Painting  Instructions for
Field Use.

Camouflage, Basic Principles.

Decontamination

TM 3-220

Demolition

FM 5-25

Decontamination.

Explosives and Demolitions.

Other Publications

SR 310-20-3

SR 310-20-4

SR 310-20-7

SR 700-45-5

SR 725-405-5

SR 745-45-5

NAVY SHIP-
PING
GUIDE
ARTICLE
18504

AFR 714

Index of Training Publi-
cations.

Index of Technical Manuals,
Technical Regulations,
Technical Bulleting, Sup-
ply Bulletins, Lubrication
Orders and Modification
Work Orders.

Index of Tables of Organiza-
tion and Equipmenf, Re-
duction Tahles, Tables of
Organization, Tables of
Equipment, Type Tables
of Distribution, and Tables
of Allowances.

Unsatis factory Equipment
Report (Reports Control
Symbol CSGLD-247).

Issue of Supplies and Equip-
ment-— Transportation
Corps Sources of Supply.

Shipment of Supplies and
Equipment, Report of
Damaged or Improper
Shipment,



TB BIG 66
TB 8SIG 72
TB SIG 75

TB SIG 123

TB SIG 178

TB SIG 219

Winter MMaintenance of Sig-
nal Equipment.

Tropical Maintenance of
Ground Signal Equipment.

Desert Maintenance of
Ground Signal Equipment.

Preventive Maintenance
Practices for Ground Sig-
nal Equipment.

Preventive Maintenance
Guide for Radio Communi-
cation Equipment.

Operation of Signal Equip-
ment at Low Temperatures.

T™M 11-455
TM 11-496

TM 11-660
Th 11-661

TW 11-681

TM 11-4000

Radio Fundamentals.

Training Text and Applica-
tory Exercises for Ampli-
tude - Modulated Radio
Sets.

Introduction to Electronics.

Electrical Fundamentals (Di-
rect Current).

Electrical Fundamentals (Al-
ternating Current).

Trouble Shooting and Repair
of Radio Equipment.

63



APPENDIX I
IDENTIFICATION TABLE OF PARTS

I. Requisitioning Parts

The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions
must cite an authorized basis, such as a specific T/O&E, T/A, SIG 7 & 8, list of allowances of expendable
material, or another authorized supply basis. The Department of the Army Supply Manual applicable to
the equipment covered in this manual is SIG 7 & 8 TS-465/U. For an index of available supply manuals

in the Signal portion of the Department of the Army Supply Manual, see SIG 1.
2. ldentification Table of Parts for Signal Generator TS—465(*)/U

Models
Ref - 2 2 Name of part and description Function of part Signal Carps stock No.
smbl | = B | &
2
gl 4|2
SIGNAL GENERATORS TS8-465/U, TS-465A/7, 3F3868
T54658/U: am. and fm; am. 100 ke-110 me; fm
narrow band 0-30 ke sweep, 100 ke-110 me; wide
band fm 0~150-450 ke sweep, 1~160 me; xtal con-
trolled rf or am. at 100 ke & 1000 ke; operates from
105-125 v, 50-60 cyc ac.
w101 (*) | CABLE ASSEMBLY, special purpose: Radio Fre- | OUTPUT cable. ... ... 3E7350-1.44.2
quency Cable RG-58A/U; 3/ 8" lg excluding ter-
minations; Espey part/dwg 1.13.144,
™| CABLE W8-17/U: ins, Buna 8, 1000 v rms; single | Power eable. ___..______ 1B818.152
cond, 65 #36 AWG.
(*) | CABLE, power: Cordage C0-130; 2 #18 AWG stranded| Power eable_ ___________ 3E2130
cond.
*) CABLE, RF: Radio Frequency Cable RG-62A/U; | OUTPUT cable...______ 1F425-62A
coax; 93 ohms.
C104 (*) | CAPACITOR, fixed: ceramic; 2 ppf 14 puf; 500 | Couples miyer grid to | 3D2002-30
vdew; JAN type CC21CK020D. output of main r-f
oscillator,
cz @] CAPACITOR, FIXED: mica; 5 upf =20%; 500 | Coupling capacitor in | 3K2005024
vdew; JAN type CM20B050M. main r-f oscillator V4.
C33, *) CAPACITOR, fixed: ceramic; 10 ppuf =1 upf; 500 | C33: Couples bfo output | 8D9010-92
C35 vdew; JAN type CC21CJ100F. to mixer grid V2.
C35: Couples 400~ to
reactance modulator V&
C131 (*) | CAPACITOR, fixed: mica; 20 puf £5%; 500 vdew; | R-f decoupling in power | 3K2020022
JAN type CM20B200J. supply filter.
C134 (" CAPACITOR, fixed: mica; 47 pufl £10%; 500 vdew; Coupling capaeitor for | 3K2047021
JAN type CM20B470K., V103,
C109 *) CAPACITOR, fixed: ceramic; 51 wupf £19%; 500 | Grid coupling capacitor | 3D9051-56
vdew; JAN type CC32CKS510F. V101.
C143 (*) | CAPACITOR, fixed: mica; 160 ppf 5%; 500 vdew; | Negative feedback for | 3K2016132
JAN type CM20C161J. V101.
C134 (*) | CAPACITOR, fixed: mica; 51 puf 5% 500 vdew; Coupling capacitor in | 3K2051032
JAN type CM20C5107. bfo cutput.
Ci18, (*) | CAPACITOR, fixed: mica; 100 ppf 45%; 500 vdew; C116; Grid coupling for | 3K2010132
G120, JAN type CM20C101J. V104B.
‘C128, Ci20: Cathode bias for
C129, V104B. '
C138, C128, C129, C136, C137:
C137 Part of line £lter,
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Models
Ref = 2|2 Name of part and deseription Function of part | Signal Corps stock No.
mbd | 21 2| 2
i | &
15 =] £
C4,Cs, [ (M) CAPACITOR, fixed: mica; 100 puf £-10%:; 500 vdew; | C4: Part of arystal os- | 3K2010121
Cs,C7, JAN type CM20B101K. cillator tank.
C1186, ™ C5: Couples plate V5 to
€120, grid V2.
C125, C6: R~ bypass in EX.
C128, TERNAL MODULA-
C129, TION network.
131, C7: Couples output of V1.
C136, C116: Couples reactance
C137, modulator plate V105
C139, grid V104B.
140 . C120: RA bypass in
EXTERNAL MODU-
LATION AMP.
C125: Crystal oscillator
output coupling capa-
citor V102B.
128, C129: R-f by-pass
in line cord.
C131: Part of tuned cir-
cuit in f-m oscillator
V104B.
136, C137: R-f by-pass
in line cord.
C139: Part of tuned cir-
cuit in crystal os-
cillator V102B.
(C140: Couples A band fo
V101 for zudio output.
108, (*) | CAPACITOR, fixed: ceramic; 100 ppf £5%; 500 | C108: Couples main r-f | 3D9100-207
C125, vdew; JAN type CC26UJ101J. oscillator to cathode-
C141, follower V102A.
Cl42, C125: Cathode bypass
C148 for V102B.
C141: Filament bypass
for V101,
C142: Decouples plate
No. 1 of V101.
C146: Decouples plate
V1024,
140 (*) | CAPACITOR, fixed: mica; 24 ppf £5%; 500 vdew; | Tunes main r-f ose to 154 | 3K2024032
JAN type CM20C240J. ke.
Ci25 (*) | CAPACITOR, fixed: ceramic; 150 puf £10%; 500 | Cutput coupling capaci-
vdew; JAN type CC26UJ151K. tor for V102B. :
106 (*) | CAPACITOR, fixed: mica; 200 upf £5%; 500 vdew; | Part of bfo tank cireuit..| 3K2020132
JAN type CM20C201J. .
C106 ™ CAPACITOR, fixed: mica; 300 ppf 4=5%; 500 vdew; | Part of a-f oscillator V103 | 3K2030122
JAN type CM20B301J. tank eireuit.
0121, (*) | CAPACITOR, fixed: miea; 470 ppf £5%; 500 vdew; | C121: Cathode bypass | 3E2047142
C122, JAN type CM20D471J. for V105.
C126 0122:  Couples V1024
cathode to OUTPUT
CONTROL.
C126: Phase-shifting ca-
pacitor in Freq. MOD.
SWEEP input.
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Models

Ref I 2 2 Name of part and deseription Funstion of part Signal Cortps stock No.
symbol > = @
T T
Ak
102, @) | CAPACITOR, fixed: miea; 470 ppf +10%; 500 vdew; | C102: Part of QUTPUT | 3K2047121
€107, JAN type CM20B471K, SELECTOR - switeh
Ci21, eircuit.
G122, C107: Couples OUTPUT
C128, CONTROL to QUT-
C127 PUT MULTIPLIER
switch,
C121: Cathode bypass
for V105.
C122: Output coupling
capecitor for cathode-
follower V102A.
C126: Phase-shiffing ca-
pacitor in FREQUEN-
CY MODULATED
SWEEP input.
C127: R-f bypass plate
of cathode - follower
V102A.
CLC10, [ (M CAPACITOR, fixed: mica; 510 upf 4:5%; 500 vdew; | Cl: A-f coupling in grid | 3K2051122
Cl1l, TAN type GM20B511J. V4.
c21, C10: Cathede output in
C2s5, V4.
Ca7, C11: R-f bypass plate
C28, circult V4.
C34, £21: Cathode bypass V5.
38, (C25: Sereen bypass Vi_._
C40 C27: R bypass in grid
V3.
C28: Part of MULTI-
PLIER network.
C34: In bfo tuned cireuit_
C38: R-f ground in reac-
tance tube V2,
C40: TA bypass in sup-
pressor grid V2,
139 (") | CAPACITOR, fixed: mica; 1,000 ppf 4:2%; 500 | Plate tank ecapacitor for | 3K3010243
vdew; JAN type CM30D102G. V102B.
C17, (") CAPACITOR, fixed: mica; 1,000 ppf £10%; 500 | C17, C138: Part of SYN- | 3I{3010221
C138, * vdew; JAN type CM30B102K. CHRONIZED
Cl44 (*) SWEEP VOLTAGE
QUTPUT voltage di-
vider,
Cl44: Bypass for V101_.
C135 (*) | CAPACITOR, fixed: mics; 4700 puf :109%; 500 | Plate decoupling for | 3K3547241
vdew; JAN type CM35D472K, V104B.
C135 {* CAPACITOR, fixed: mica; 4700 ppf £10%; 500 | R hypass for plate | 3K3547221
vdew; JAN type CM35B472K. Vi04B in AMPLI-
TUDE MODULAT-
ED position 8104,
€102, (*} | CAPACITOR, fixed: mica; 10,000 ppf £10%; 300 | C102: Coupling 400 ~ | 3K3510331
138, vdew; JAN type CM35C103K. output to V105.
C148 C138: Partof a-c voltage
divider for 8 Y N C
SWEEP.
C148: Sereen bypass for
V106.
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Models

Ref = 2 2 Narme of part and description Function of part Signal Corps stock No.
wmiol (%12 | 3
T T T
g8 B
C12 *) CAPACITOR, fixed: paper; 10,000 puf £20%:; 600 | Cathode bypass io crystal | 3DA10-304
vdew; JAN type CP26A1IDFI03M. oscillator V1.
C112 (*3 | (") | CAPACITOR, fixed: paper; 20,000 ppf 4:20%; 600 | Feedback capacitor in | 3DA20-171
vdew; JANW type CP26A1EF203M. screen of V103,
031 ™ CAPACITOR, fixed: paper; 25,000 puf —10%, 4 | Feedback capacitor in | 3DA25-12
20%; 600 vdew; Aerovex fype #654. screen of V6.
C15, ™ CAPACITOR, fixed: paper; 50,000 ppf ::10%; 600 | Bypass capacitors in | 3DA50-224
Cis vdew; JAN type CP26A1EF503K, power input circuit.
C32, {* CAPACITOR, fixed: paper; 100,000uuf £5%; 400 | 032: Part of 400 ~ tank | 3DA100-16
Ca7 vdew; Aerovox #484, circuit.
C37: Couples a-f and f-m
signals to output cir-
cuit,
€103, (*} | (*) | CAPACITOR, fixed: paper; 100,000 puf 24:10%; 600 C103: 400-cvele oscillator | 3DAIOD-730
G111 vdew; JAN fype CP26AIEF104K, tuning,
C111: Coupling capacitor
for mixer output.
C115 (*) | {* ] CAPACITOR, fixed: paper; 250,000 uuf +20%:; 600 | Provides for feedback for | 3DA250-326
vdew; JAN type CP26AIEF254M. oscillator V103,
C117 (*y | (*) | CAPACITOR, fixed: peper; 500,000 ppf £10%; 600 | Protects meter BI1___ ___ 3DAS500-560
vdew; JAW type CP54B1IEF504K.
C39 &) CAPACITOR, fixed: paper; 500,000 puf £10%; 200 | Coupling capacitor in | 3DA500-642
' vdew; JAN type CP26A1DC504K, DECIBEL METER
) output.
C119 * CAPACITOR, fixed: electrolytic; 10 wf; 25 vdew; | Cathode bypass for V103.| 3DB10-238
Mallory #TC22,
C119 (*} | CAPACITOR, fixed: electrolytic; 10 uf; 300 vdew: | Cathode bypass for V103.{ 3DB10-19¢
JAN type CEG3C100:.
Ca0 (" CAPACITOR, fixed: electrolytic; 10 uf; 25 vdew; | Cathode bypass for V6.._| 3DB10-30
Aerovox type PRS-EP-25.
C1s8 " CAPACITOR, fised: electrolytic; 3 sect.; 16 uf ea | Filter capacitors in B+ | 3DB16-52
sech.; 350 vdew; JAN type CE53C160P. line,
C13z, * CAPACITOR, fixed: electrelytic; 2 sect.; 20 uf ea | B+ flter capacitors in | 3DB20-113
C133 sect.; 450 vdew; JAN type CE42F200R. cathode V106.
C149 (*) | CAPACITOR, fixed: ceramic; 51 pufl £5%; 500 | B+ bypass_ o coeao______
vdew; JAN type CC21UJ510J. :
Ca4, {* CAPACITOR, variable: ceramic; 3-12 puf; Hickok | C24: Coupling eapacitor | 3DX8012V-13
C104, " part O3-1707. in grid of V3,
C105, C104: Couples V101 plate
108, to f~m oscillator tube
C110, V104A.
C114, (C105: Tunes A band.
C118, C108: Couples rf os-
C123, cillator output to ca-
G124, thode-follower V1024.
C130 C110: Tunes B band.
C114: Tunes C band.
C118: Tunes D band.
(C123: Tunes I band.
(C124; Fem sweep tuning,
C130: Tunes I band.
107, CAPACITOR, variable: ceramic; 3.0-13 guf; 500 | C107: Tunes A band. 3D9013V-10
105, &) vdew; JAN type CV11B130. C105: Tunes B band.
C110, C110: Tunes C band.
Cil4, Cl114: Tunes D band.
C118, C118: Tunes E band.
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Models

Ref = 2| 2 Name of part and deseription Function of part Signal Corps stock No.
o |12 3
123, C123: Tunes F band.
124, C124: F-m sweep tuning,
130 : : C130: Tunes G band.
145 (*) | CAPACITOR, variable: air; plate meshing; RCC | FREQUENCY ADJUST 3D9402V-8
series 17 type C modified. MENT control.
C113 ™ CAPACITOR, variable: air; plate meshing type, 1 | VARIABLE ATUDIO | 3D9057V-1
sect.; Sarkes #0-57F. FREQUENCY control.
C147 (*3 | CAPACITOR, variable: ceramic; rotary type; 1 sect.; | Adjusts frequency of main | 3D9045V-22
Tupf-45 ppf; 500 vdew; JAN type CV11D450. r-f oseillator fo 154 ke.
€101 (&) CAPACITOR, variable: air; plate meshing type, 2 | FREQUENCY ADJUST-| 3D0420V-3
sect.; Amer Steel Pack #ASP-H-1383. | MENT control.
C3 ™ CAPACITOR, variable: air; plate meshing type, 2 | FREQUENCY AD- | 3D9415V
seet.; SC-C-4236. JUSTMENT control.
C113 (*) | CAPACITOR, variable: air; plate meshing type, 1 | A-f tuning capacitor. ... 3DY0T5V-46
sect.; Hammarlund #APC-75 modified.
C36 ™ CAPACITOR, varizble: air; plate meshing type, 1 | Variable a-f capacitor..|{ 3D9058V-1
sect.; Amer Steel Pack #F-57.
C127 (*) | CAPACITOR, variable: ceramie; 7 upf~45 ppl; 500 | Variable feedback capa- | 3D9045V.15
vdew; JAN type CV11C450. citor of main r-f os-
cillator.
H146, (*) | CLAMDP: mts tube; tube base 1.281'" dia; Birteher | Used to mount tubes | 2Z2642.90
HIi47 #929-1. V105 and V106.
Hi144, (*) | CLAMP: tube; for tube w/octz] base 134 d; Birtcher | Used to mount tubes | 242635.85
H145 #926B-5. V104 and V108.
- * CLIP: alligator; bakelite ins, red, 3§’ max jaw open- | Output clip for OUT- | 3%1087-8
ing; Mueller Elec #60HS. PUT cord.
0115, (™ [ ()1 (%) | CLIP: alligator; black bakelite; 34’ jaw opening; | 0115: Output clip for | 3Z21087-8.1
0116 Mueller Elee #60TIS. . OUTPUT cord.
0116: Grounded shield
connection for OUT-
L PUT cord.
1.101 (*) | COIL, RF: osc; unshiclded; Espey part/dwg #2.592B.| B band tuning. .- 3C1081-31L
L102 (*) | COIL, RF: osc; unshielded; Espey part/dwg #2.593C_| 154-ke tuning V103___...| 3C1081-31M
Li02 *) COIL, RF: beat osc; unshielded; Hickok part/dwg | A-f osecillator coil ... .. 3C1081-45F
#X-3320-38.
1,103 {*) | COIL, RF: osc; unshielded; Espey part/dwg #A2. | C band tuning. oo --- 3C1081-31K
500~E.
L1104 (*) | COIL, RF: osc; unshielded; Espey part/dwg | D band tuning .. -__. 3C1081-31J
#A2.589-1, .
1104 *) COIL, RF: osc; unshielded; Hickok part/dwg | C band funing ... __ 3C1081-454A
#X-3320-32.
L1105 (*) | COIL, RF: ose; unshielded; Espey part/dwg | E band tuning. ... 3C1081-31H
#A2.588-E.
L105 ™ COQIL, RF: osc; unshielded; Hickok part/dwg | D band tuning.._ . ___ 3C1081-45B
#X-3320-33.
1.106 *) COIL, RF: osc; unshielded; Hickok part/dwg | E band tuning_ . ... 3C1081-45C
#X-3320-34.
1107 (* | COIL, RF: osc; unshielded; KEspey part/dwg | G band tuning___.._.___ 3C1081-31F
#A2.598-C.
L107 (* COIL, RF: osc; unshielded; Hickok part/dwg | F band tuning. .- - 3C1081-45D
#X-3320-35.
1106 (*)| COIL, RF: osc; unchielded; BEspey part/dwg | F band tuning. ... 3C1081-31G
#A2.581-E.
L1108 (" | COIL, RF: ose; unshielded; KEspey part/dwg | F-m oscillator V104B | 3C1081-31N
#2-594~-C, tuning for 50 mc.
L1108 ") COIL, RF: hf; unshielded; Hickok part/dwg #X~ | 50-me f-m oscillator coil__| 3C1084Z75
3320-21.
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Models

Ref = 2|2 Name of part and description Function of part Signal Corps stock M.
symbal ‘g % E
g E |2
1109, * COTL, RF: choke; unshielded; Hickok part/dwg | 1109, L113: R-f filter | 3C323-200D
L113, #FX-3350-17. choke in power cord.
Li10 1.110: R-f filfer choke in
r-f ogeillator tuning cir-
‘ cuit.
Li1l | | COIL, RF: hi input choke; unshielded; Espey | Provides 1-mec tuning for | 3C321-40
part/dwg #2-5953. oscillator V104B.
L1109, {*) | COIL, RF: 1f choke coil; unshielded; Espey part/ | Power line feedback | 30321-41
113 dwg #2-596E. chokes.
Lii2 {(*) | COIL, RF: osc; unshielded; Espey part/dwg | Provides tuning for H | 3C1081-31P
' #A2.685-A, band.
1114 (*) | COIL, RF: osc; unshielded; Espey part/dwg | Provides plate tuning for | 3C1031-31Q)
#2-509, V1028 on 100 K, C.
and 1000 K. C.
L116 ()| COIL, R¥: osc; unshielded; Espey part/dwg | Tunes A band.
#A2.592-F.
A " COIL, RF: ose (A hand); unshielded; Hickok part | Tunes A bandeamnewo——- 3F3868-1.1/C5
#05-2064.
B {*) COIL, RF: osc (B band); unshielded; Hickok part | Tunes B band—....____ 3F3868-1.1/C4
#085-2065,
G " COIL, RF: osc {C band); unshielded; Hickok part | Tunes C band.ooo - 3F3868-1.1/C3
#05-2086.
D &) COIL, RF: osc (D band); unshielded; Hickok part | Tunes D band___.. S 3F3868-1.1/C6
#OS-2067.
E (*) COIL, RF: osc {F band); unshielded; Hickok part | Tunes B band ______..__ 3F3868-1.1/C7
#0O8-2068. :
F {*3 COILL, RF: osc (F band); unshielded; Hickok part | Tunes F band......___. 3F3868-1.1/C8
#0O85-2069.
T4 *) COIL, RF: beat osc; unshielded; Hickok part | Bfo oscillator coil ... 3F3868-1.1/C10
#08-2071.
L1 ™ COIL, RF: xtal osc; unshielded; Hickok part | Crystal oscillator coil___.| 3F3868-1.1/C9
#05-2070.
L114 &) COIL, RF: =xtal ose; unshielded; Hickok part | Crystal oscillator coil..__| 3C1081~45E
#X-3320-37.
L1158 (*y | COIL RF: osc cathode choke; unshielded; Espey | R-f choke eoil in cathode [ 3C321-42
part/dwg #2-507E, V1{1,
P101 M1 (* | CONNECTOR, plug: 2 parallel blade cont, male; | Plug of line cord____..._- 821727
straight type; Hubbell #7057,
J1 {* CONNECTOR, receptacle: 1rd female cont; straight | QUTPUT connector.____ 2745581-12
type; Amphencl #78-1F.
(@) CONNECTOR, plug: 1 pressure bead cont; straight 278671.23
type; Amphenol type #75-MCLF.
3 CONNECTOR, plug: 1 rd male cont; straight type; 277111,23.1
Amphenol #71-18.
J102, " CONNECTOR, receptacle: 1 female cont; straight | J102: EXTERNAL MO- | 2Z3062-16
J103, type; Amphenol #7818, DULATION FREQ.
J104, connector.
T103, J108, J104, J105: DECI-
J1086, BEL METER con-
J107 nectors.
J106: EXTERNAL MO-
DULATION AMP.
connector.
J107: SYNCHRONIZ-
ED SWEEP VOLT-
AGE OUTPUT con-
nector,
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symhbol %' % g »
T T
AERy
J101 (*) CONNECTOR, receptacle: 1 rd male cont; straight | OUTPUT  CONNEC- | 227111.28
type; Amphenol #75-PC1M. TOR.
* COUPLING, flexible: 24 ID; Bud Rad #FC-855...- 273273-32
Y1 (*) CRYSTAL UNIT, quartz: 1 plate; dual freq, 100 ke, | Provide fixed 100-and | 2X100-100
Y101 MM 1000 ke; Bliley Elec #3MC-100. and 1000-ke¢ outputs
with harmonics.
*) DIAL ABSEMBLY : drive type_ .. ________ Main tuning dial____.___ 27371430
0117 (* | DIAL: disk type; Espey part/dwg #3.217-A__.______ Main tening dial________ 3F30995-3
*) DRIVE, tuning: friction type used for dial and tuning 8F3868-1.1/D1
capacitor; 1" lg x 14" dia. shaft dises 34" dia;
Hickok part/dwsg #19100-6.
F101, (*) | FUSE FU-26: 1 amp; BEspey part/dwg #32.060. . ____ F101, F102: Line fuses._| 3Z1926
F102, F103, F104: Spare fuses_.
F103,
F104
K136 (*) | HOLDER, fuse: exiractor post type; 250 v, 1 amp; | Monut fuses.___________ 373275
thru Buss AGC-] fuse.
E139
* JACK: red for std .080" phone tip; Amphenol #78-1P. 27558111
(*} KNOB: bar; black bakelite; for 14 shaft; 1 end 275786.47
pointed; Cambridge part/dwg #13803.
*} KINOB: bar; black phenolic plastie; for 14" shaft; 27.5822-3
white indicator line; Hickok part #08-1825.
™ ENOB: rd; black phenolie; for 24 shaft; white index 275835
line on skirt; GR type 637-J.
FH153, (*) | KNOB: rd; black bakelite; for 14’/ dia shaft; single | H153: FREQUENCY | 2Z5840-16
H154, white indicator line; Kurtz-Kasch type #5-381-64— MODULATED
H135 BE-L. SWEEP knob.
H154: BAND SELECT-
OR knob.
H155: FREQUENCY
ADJUSTMIENT knaob,
H148, (*) | KNOB: rd; black bakelite; for 14" dia shaft; 1 cup | H148: QUTPUT CON- | 2Z5322-85
H149, point slotted #10-32 setserew; single white indicator TROL knob.
H150, line; Kurtz-Kasch type 5-380-64-BB-L. Hi49: OUTPUT MUL-
His1, : TIPLIER knoh.
H1s2 H150: F, M.~A. M. SE-
LECTOR knob.
Hisl: OUTPUT SE-
LECTOR knob.
His2: VARIABLE AU-
DIO FREQUENCY
. knob.
" KINOB: bar; black phenolie; ¥" dia shaft; Kurte- 275840-18
Kasch type 5-246-3L.
(* KNOB: rd; black bakelite; 14" dia shaft; Kuriz- 275822-368
Kasch type 8-481-1.
" KENOB: rd; black bakelite; 14" dia shaft; Kurtz- 275823-369
Kasch type S-48-61-6061. -
1101 (*) | LAMP LM-~52: 68 v, .15 amp; SC miniature bayonet_| Pilot light______________ 275952
Bl * LAMP LM-28: 6-8 v, .15 amp; miniature screw base.! Pilot light__.___._...... 275925
E103 (*)
(*) | LEAD SET, test: 2 leads, ea lead #18 AWGQG, 1600 eir | Test leads______________ 3ER’001--36.3
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Ref e 212 Name of part and deseription Funetion of part Signal Corps atock No.
i | 812 2
hi -+
Ll 2|2
Ei01 (*) | LIGHT indicator: w/lens; miniature bayonet T3-14 | Indicates power is on____} 2Z5991-229
tubular or G3-14 glebular lamp; Drake JMfg #5350~
SFA-Red.
I1 ™ LIGHT, indicater: w/lens; miniature screw base; Sig | Indicates poweris on____| 2£5999
Ind {ype 510-F.
1101 ™ LIGHT, indicator: w/lens; miniature screw base, T3— | Indicates power is on____| 2Z5883-28
14 bulb; Drake Mfg #308S.
M1 * METER, audio level: ac rect type; 0 to +6 db, +6 to | DECIBEL METER____| 3F3307.2-1
+22 db, 4-22 to +-38 db; Hickok part #510-037.
M101 (*) | METER, audio level: ac rect type; —10to 4-6 db, -+6 | DECIBEL METER....} 3F3307.15-2
to+22db, 422 to +38db; 0-3.5v, 0-20 v, 0~140 v;
Q. V. 8. Inc, model 350, type 323.
M101 * METER, audio level: ac rect type; —I0 to 438 db, | DECIBEL METER____| 3F3307.2-3
0-3.5 v, 0-140 v ae; Hickok part #510-065.
E102 (*y | POST, binding: Sig C Binding Post TH-152; screw 37252
thru type.
E109
102, *) POST, binding: serew type; Hugh B Eby Inc. model | E102: GROUND termi- | 3Z737-13.3
E103, #38. nal,
E104, E103: EXTERNAL MO-
K103, DULATION FREQ.
106, terminal,
E107, E104: —10 1o +6 db
E108, terminal.
E109 E105: +6 to +22 db
terminal,
E106: -+22 to 438 db
terminal.
E107: EXTERNAL MO-
DULATION  AMP.
terminal.
E108: SYNCHRONIZE
SWEEFr VOLTAGE
QUTPUT terminal,
E109: GND terminal.
R150, {*) | RESISTOR, fixed: comp; 10 ohms £5%; % w; JAN | Part of attenuator net- | 3RC20BF100T
R151 type RC20BF100]. work.
R147 (*) | RESISTOR, fixed: comp; 43 ohms «£5%; 14 w; JAN | Part of attenuator net- | 3RC20BF4307
type RC20BF430J]. worls.
RI101, ™ RESISTOR, fixed: comp;47 ohms #4=10%; 14 w; JAN | Part of attenuator net- | 3RC20BF470K
R104, type RC20BF470K. worls, A
RI105
R24, 169 RESISTOR, fixed: comp; 51 chms £=5%; 14 w; JAN | Part of aftenuator pet- | 3RC20BF5107
R23, type RC20BF510J. : work.
R148, *}
R149
R29 " RESISTOR, fixed: comp; 62 ohms £5%; 34 w; JAN | Part of aftenuator net- | 3RC20BF620J
(*} type RC20BF620.7. work.
R128 ™ RESISTOR, fixed: comp; 68 ohms ::10%; 14 w; JAXY | Part of FREQUENCY | 3RC20BF6S0K
type RC20BF6S0K. MODULATED
SWEEP cireuit, -
R109 [ RESISTOR, fixed: comp; 100 ohms #£10%; 36 w; | Part of OUTPUT CON- | 3RC20BF101K
JAN type RC20BF101K. TROL attenuatior.
R153 (*) | RESISTOR, fixed: comp;200 ohms 5%, 14 w; JAN | Part of phase-shifting | 3RC20BF201J
type RC20BF201J. network for f-m sweep
circuit.
R145 (*) | RESISTOR, fixed: comp;330ohms ::5%; 14 w; JAN | Cathode-biasing resistor | 3RC20BF331J
type RO20BF331J. for V101.
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T T T
BlE &
R146 (*) | RESISTOR, fived: comp; 430 ohms =5%; 34 w; JAN | Part of attenuator net- | 3RC2OBF421J
type RC20BF431J. work.
R102, ™ RESISTOR, fixed: comp; 470 ohma #10%; 14 w; | R102, R106: Part of at- | 3RC20BF471K
R106, JAN type RC20BF471IK. tenuator network.
R1235, R125: Cathode bins for
R127 ) V103
R127: Cathode bias for
V104A.
R22, ) RESISTOR, fixed: comp;510 ohms -£5%: 34 w; JTAN | Part of attenuator net- | 3RC20BF511T
R23 type RC20BF511J. wark.
R152 (*) | RESISTOR, fixed: comp;22 ohms 5% 14 w; JAN | Part of attenuator net- | 3RC2ORF220]
type RC20BF220J. work.
Ri4 (*) REBISTOR, fixed: comp; 75 ohms £=5%; 34 w; JAN | Part of grid Input eireuit | 3RC20BF7507
type RC20BF750J. VB,
R113 (*) 1 (*) { RESISTOR, fixed: comp; 820 ohms 5% 34 w;JAN | Loading resistor in see- | 3RC20BF321J
type RC20BF321J. ondary of a-f trans-
former T101.
R20 (" RESISTOR, fixed: comp; 820 obms £10%; 14 w; | Load resistor in 400 ~ | 3RC20BFS2IK
{* JAN type RC20BF821K. oscillator eireult.
R143 (*) | RESISTOR, fixed: comp; 2400 ohms £5%; Y4 w; | Plate No. 1 decoupling | 3RC20BF242]
JAN type RC20BF242J. resistor for V101,
R13, &) REEISTOR, fixed: comp; 1500 ohms +10%; 16 w; | R13: Cathode resistor V5.| 3RC20BF152IK
R122, 5 JAN type RC20BF152K. R122: Cathode-biasing
R123 (*) resistor V103,
R123: Grid-biasing re-
sistor V104A.
R11s, (*) | (*) | RESISTOR, fixed: comp; 1800 ohms +£10%; 34 w; | R116: Cathode-biasing | 3RC20BF1S2K
R134, JAN type RC20BF1821<. resistor for VI102A.
R138 R134: Part of filter net-
work for V1086.
R138: Cathode-biasing
resistor for V1028,
R135 " RESBISTOR, fixed* comp; 1800 ohms =4=10%; 2 w; | Filter resistor for B | 3RC49BEIS2K
JAN type 42BEIS2K. supply.
R135 {*) | RESISTOR, fixed: W1IW; 2000 ohms =48%; 10 w; | Filter resistor for B | 3RIV26108
JAN type RW31G202, supply.
R4, {*) RESISTOR, fixed: comp; 2000 ohms £5%; ¥ w: | R4: Cathode resistor V4_| 3RCOZ0BF202T
R15 JAN type RC20BF202J. R15: Cathode resistor V6.
RS, (*) RESISTOR, fixed: comp;2000 ohms 4=5%;2 w; JAN | R3: Part of plate load in | 3RCL1BF2027
R16 type RC41BF202J. cathode-follower V4.
R16: Filter resistor in
B+ supply.
R132 {*) | (*)| RESISTOR, fixed: comp; 2200 ohms £10%; 14 w; | R132: Plate coupling re- | 3RC20BF222K
JAN type RC20BF222K, sistor for V104B.
R105 " RESISTOR, fixed: comp; 4700 ohms 10%; 14 w; | Part of attenuator net- | IRCEOBFATIK
JAN type RC20BF472K. worl.
R5, " RESISTOR, fixed: comp; 5100 ohms +£5%; 1% w; | R5: Cathode resistor for | 3ROZ0BF5127
R33 JAN type RC20BF512J. Vi,
R33: Resistor in BAND
SELECTOR. switch,
R128 (*) | RESISTOR, fixed: comp; 5600 ohms £5%; 14 w; | Partof f-m phase-shifting | SRO20BF562K
JAN type RC20BF562K. network,
R26 (" RESISTOR, fixed: comp; 8230 ohms £2%; 14 w; | Part of meter resistor | 3Z6392E5
Conearbon NTF--34. ] network.
R1T, * RESISTOR, fixed: comp; 15,000 obms =109, 44 w; | R17: Plate load resistor | 3RC20BF153K
R112 1™ JAN type RC20BF153K, Ve.
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R112: Plate dropping re-
sistor for V103, 400-
eyele oseillator,
R108, & RESISTOR, fixed: comp; 22,000 ohms +4-10%; 34 w; | R108: Dropping resistor | 3RC20BF223K
R142 ™ JAN type RC20BF223EK. for 60 ~ f-m signal.
R142: Plate No. 2 drop-
. ping resistor for V101.
R11, (* RESISTOR, fixed: comp; 24,000 ohms £5%; 14 w; | Part of EXTERNAL | 3RC20BF2437
Ri12 JAN type RC20BF243J. MODULATION input
circuit.
R121, " RESISTOR, fixed: comp; 27,000 ohms £10%; 14 w; | R121: Grid return V104B_| 3RC20BF273K
R124 JAN type RC20BF273K. R1124: Cathode  bias
V104B.
R27 ") RESISTOR, fixed: comp; 26,500 chms £2%; 14 w; | Part of meter resistor net- | 37862655
Concarbon NF-14. work.
R3, RESISTOR, fixed: comp; 30,000 ohms -£5%; 35 w; | R3: Plate load V2___.__ 3RC20BF203F
RS9, {(*} JAN type RC20BF303J. R9: Screen resistor V2.
R121, ™ R121: Grid return V104T.
R124, R124: Cathode bias
R126 " V1048,
R126: DECIBEL ME-
TER dropping resistor.
R111 {(*) | (*} | RESISTCR, fixed: comp; 3300 ohms +10%; 1 w; | Plate dropping resistor | SRO30BF333K
JAN type RC30BTFIIZK. for V10418,
R107 {*) RESISTOR, fixed: comp; 47,000 ohms +£10%; 14 w; | R107: Part of plate load | 3RC20BF47T3K
R154 ™ JAN type RC20BF473K. V101.
R154: Dropping resistor
for screen grid of V105.
R18 " RESISTOR, fixed: comp; 51,000 ohms £5%; 14 w; | Screen resistor in V§_____ SRC20BF513T
JAN type RC20BF5131.
R19, ™} RESISTOR, fixed: comp; 100,000 ohms ==10%; 24 w; | R19: Decoupling resistor | 3RC20BF104K
R21, JAN type RC20BF104K. in grid V3,
RI17, *) R21: Screen resistor V5.
R120, R117: Voltage dropping
R129, {*) resistor for cathode hias.
Ri31 R120: Suppressor grid-
biasing resistor of 400-
cyele oseillator V103.
R129: Isolating resistor
for f-m sweep.
R131: Crid return for
V105.
R28 * RESISTOR, fived: comp; 168,600 ohms +2%; 15 w; | Part of meter resistor | 3Z6716HS
Concarbon X-14, nebwork.
Ri131 ] RESISTOR, fixed: comp; 200,000 ohms :5%; 34 w; | Series resistorin db OUT- | SRC20BF204T
JAN type RC20BF204.. PUT meter vircuit. '
R139 (*) | (*} | RESIBTOR, fixed: comp; 220,000 ohms £5%; 34 w; | Grid-biasing resistor for | 2RC20BF224]
JAN type RC20BF224). 103,
R115, ™ RESISTOR, fixed: comp; 470,000 ohrs =£10%; 14 w; | R115: Grid-biasing re- | 3RC20BF474K
R140 JAN type RC20BF474K. sistor for V101.
R148, " R140: Part of a-¢ voltage
R141 divider for SYNCH-

RONIZED SWEEP
VOLTAGE QUTPUT.

R141: Grid No. 5 bias
dropping resistor for
V101,
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R7,R32 | (% RESISTOR, fixed: comp; 510,000 ohms £5%; 14 w; | R7: Grid biasing resistor | 3RC20BF514J
JAN type RC20BF514J, for V4,
R32:8YNCHRONIZED
SWEEP VOLTAGE
output voltage divider.
R2, )] RESISTOR, fixed: comp; 1 meg £5%; ¥ w; JAN | R2: Grid-biasing resistor | 3RC20BF105T
R31 type RC20BF105J. V4.
R31: Grid-biasing resistor
V5.
R1id, MM RESISTOR, fixed: comp; 1 meg £=10%; 14 w; JAN | R114: Grid-hiasing resis- | 3RC20BF105K
R123 {*) type RC20BF105K. tor for V102A.
R123: Crid-biasing re-
gistor for V104A.
R6 {*) RESISTOR, fixed: comp; 4.7 meg =10%; 14 w; JAN | R6: Grid-biasing resistor | 3RC20BF475K
R136 M| type RC20BF475E. in V1.
R136: Grid-biasing re-
sistor V1028,
R1 {*) RESISTOLR, variable: comp; 10,000 ohms #:20%; | OUTPUT CONTROL___| 3RV41011
14 w; JAN type RV3AUFEKI103B.
R110 (*) RESISTOR, variable; comp; 10,000 ochms =10%; 2 | QOUTPUT CONTROL__.| 3RV410L7
w; JAN type RV4APSDI103A.
R130 (*} RESISTOR, variable: comp; 50,000 ohms #4:10%; 2 | FREQUENCY MODU- | 3RV45027
w; JAN type RV4BPSDS03A. LATED SWEEP con-
trol.
R30 ™ RESISTOR, variable: comp; 50,000 ohms =£10%, 2 | R30: Plate load resistor | 3RTU45039
R130 &) w; SPST; JAN type RVIBNFES03A. V4.
R130: Varfes input to
f-m phase-shifting net-
work,
- RI110 (*) | RESISTOR, variable: comp; 100 ochms £10%; 2 w; | CUTPUT CONTROL__.| 3RU21009
JAN type RV4AWFEKI01A,
E113 (* | SHIELD, electron tube: beyonet type mtg; 830" wd | Shield for tube ... 27%8304.276
x 134" h o/a; JAN type TR102002.
El14 (*) | SHIELD, electron tube: spring mtg; 154" 1g x .950 | Shield for tube. . _______ 278304.275
ID min, 1.065 ID max; JAN type TS103U02.
{*) SOCKET, tube: octal; saddle mtr below chassis; 27%8678.33
Amphenol #38-8X.
X101 ) | (*) | SOCKET, tube: 7 cont, miniature; 1 plece saddie mtg; | Mounts tube VI10L_______ 278677.99
JAN type TS102C01,
X102 (*) | SOCKET, tube: 9 cont, miniature; 1 piece saddle | Mounts tube V102_.. ... 278679.30
mtg; JAN type TS103P01.
X102 M SOCKET, tube: 8 cont octal; 1 plece saddle mtg; JAN | Mount  tubes V102 | 2Z8670.33
X103 M1 type TS101P01. through V106,
thru
X106
51,56 ™ SWITCH, rotary: SPST; 1 sect.; AH&H type | S1: POWER OFF switch.| 323902
£1561-KC, 56: DECIBEL METER
switch.
83 *3 SWITCH, rotary: 2 pole, 3 position; 1 sect.; Oak part | F. M.-A. M SELECTOR | 3Z9825-62.127
#24190-0H. switeh.
55 (*) SWITOH, rotary: 2 pole, 5 position; normally open; | OUTPUT MULTIPLIER| 3Z9825-62.428
5103 {*) 2 sect.; Oak part #35743-H2. ’ switch.
8104 () | (*) | SWITCH, rotary- 3 pole, 3 position; normally open; | F. M.-A. M. SELECT- | 3Z0825-62.429
1 sect; Oak part #35745-CH. OR. switch.
5102 x| (" | SWITCH, rotary: 3 pole, 5 position; 2 sect.; Ouk type | OUTPUT SELECTOR | 3Z9825-62.624
‘e switch,
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54 *) SWITCH, rotary: 4 pole, 5 position; 2 sect.; Oak part | OUTPUT SELECTOR. | 3Z0825-62.128
S103 (* #24153-H2. - switch.
5101 (*) | SWITCH, rotary: 4 pole, 11 position; 2 sect.; Oak | BAND SELECTOR | 3Z9825-62.623
type “H.” switeh.
S2 &) SWITCH, rotary: 4 pole, 10 position; normally open; | BAND SELECTOR | 379825-62.422
S101 " 3 sect.; Oak part #40469-H32. switch.
T101 (*) { TRANSFORMER, AF: plate coupling type; HS | Af transformer for 400- | 279632.654
metal case; Chi Trans part #20300-87. cycle output.
T2 * "TRANSFORMER, AF: plate coupling type; pri | A-f transformer for 400- | 229538-36
4000 ohms, secd 5 chms; oper frame; Hickok part eyele cutput.
#08-1671.
T101 " TRANSFORMER, AF: plate coupling type; pri | A-f transformer for 400- | 2Z9632.530
10,000 ohms; secd 275 ohms; 6.5 max pri cur., HS eycle output.
metal case Allegheny dypamo steel; Chi Trans
#14657.
Ti1 ™* TRANSFORMER, power: fil and plate type; 110-220 | Main power transformer__| 278613.271
’ v, 60 cyc pri input; seed #1, 550 v, 50 ma ct; secd #2,
6.3 v, 2.5 amp; Hickok part #03-1672.
T1i02 (") | TRANSFORMER, power: fil and plate type; 115 v | Main power transformer._| 2758613.720
ac, 60 cye single ph Input; seed #1, 175 v, 40 ma de
w/et; seed #2, 6.3 v, 2.5 amp; HS metal case; Chi
Trans #20800-86.
T102 )] TRANSFORMER, power: fil and plate type; 115 v, | Main power transformer..| 2Z9619-240
60 cye single ph; seed #1, 6.3 v 2.5 amp; secd £2, 350
v, 40 ma; HS metal case; Chi Trans #14655.
Li1 * TRANSFORMER, RF: If; unshielded; Hickok | l-me f-m oscillator coil____| 279629-213
part/dwg #3320-12. :
1,103 (") TRANSFORMER, RF: osc; unshielded; Hickok | B band tuning. _____..__ 279620-212
part/dwg #3320-31.
Lio1 ) TRANSFORMER, RF: osc; unshielded; RCA part | A band tuning_____.____ 279626-21
#P-71476.
viol ™ TUBE, electron: type 6C4. . Main r-f oseillator_ _...__ 2J6C4
Vi (@] TUBL, electron: type 6J5_ oo Crystal oseillator.._____.. 2J6J5
V101 (*) | TUBE, electron: type 6J6 . ccmceeoccmmccaaccccas Main r-f oseillator__...__ 2J6J6
V2 *) TUBL, electron: type 6 K8 _ oo aes F-m oscillator and mixer__| 2J6K8
V105 (™} | (*) | TUBE, electron: type 65G7Y o ______ Reactance modulator..__| 2J68G7Y
V6 ™ TUBE, electron: type 65J7 oo | 400-cycle and bio_.._____ 2J68J7
Vi3 ™ :
V104 (*y| (*) | TUBE, electron: type 68N7TWG T ou o ccmacaaaeeeeen Mixer, oscillator, and | 2TJ6SN7WGT
amplifier.
V3 ™ TUBE, electron: type 6X5WGT oo ooee Rectifier . ____ 2J6X5WGET
V106 ™M™
V4 ™ TUBE, electron: type N7 oo Main r-f oscillator. ___ ... 2JTNT
V5 * TUBE, electron: type TV7a oo Reactance modulator_...| 2J7V7
Vio2 (*) | TUBE, electron: type 12AUT . oo Cathode-follower and | 2J12AT7
crystal oscillator.
V7 ™*) TUBE, electron: type OD3/VR-150_ .. Voltage regulator._. ...__ 2J0D3/VR150

75



“wopnf ﬁe..:umtcu ap "1/ () eor-g.L wipiausy pully ki aunbigy

o

OO T M

SWHO ZONVA3dWI TTVNIWE3L

Ee-zvosnl HOLOY4 NOILOINHOD 213
o B2 92 &2 22 02 gl al +1 24 ol 8 9 t 2 o]
N 5
/,/
N
S
/./
BN
//
//
N
/././
RN
/I
Qa2l+= € - 0l=80 3Nyl
SWHC Q001 = dWi T¥YNINYEL
Ol + ='8'0 Q3LYOICNI
HOLOV4 NOILO3YHOO ¥'8°0 03ILYOINIF8'd 3N4 ]
I I 720G I I
—— NOILVNINY3IL WHO 00S NVHL
= HIHL1O HO4 HOLOV4 NOILO3IH™HOOD

76



oy sfopoa-poeocy  tgf aunbig

ve-zrazuL $1391030
0% ot o% ge ol G2 oz g Ql ¢y 0 G-
o 100
_~
=
=
= ol
\
h“
— ot o
oy — 5 E
) 5
= ©  Q;
> b
— oot o1
)\A,v
&Y
= 000t Ql
]
00001 OOk
] S1lvMIiTIIiwne=49¢ O
i ANIT WHO 006 NO (g3svg
43IMod SA 80
= SI0A SA 943
NIImM 138 NOILv3d
I i t ; 1 f t e 00601

77
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JAN COLOR CODE {FIXED, WIRE-WOUND: RU) 153
ISTL SIGNIFICANT 15T SIG MULTIPLIER
20} FIGURES 4 FIGUR
- STYLE 20 sws \ 20 SIS FIGURE ,
% nzsxsnncs
COMPONENT CHARACTERISTIC TOLERANCE
JAN TYPE DESIGNATIONS {FIXED, WIRE=WOUND)
— = )
&1 G 102 )
=1 AN / ST Sig ’MULTIPLIER
r——»—-TOLERhNCE STYLE zn s:c \ 2D SI6 FIGURE ,
DOUBLE WIDTH  Se—— MULTIPLYING VALUE R‘-'SlSTANCE
COMPONENT CHARAGTERISTIC
¢ D
STANDARDS NOTES:
m an LETTER I, RESISTORS WITH AXIAL LEADS ARE
cotor |SIGNEIRENT| MULTATEENG | ToLERANGE ()| Jon (T TER INSULATED, RESISTORS WITH RADIAL
YT 5 ; — = LEADS ARE NON = INSULATED,
BROWN , 0 3 3 2. RMA: RADIO MANUFACTURERS ASSOCIATION,
RED 2 100 2 G 3. JAN: JOINT ARMY - NAVY,
DRANGE 3 1,000 3 - 4. THESE COLOR AND NUMBER CODES G{VE
TECLOW 2 T0.000 T = ALL RESISTANCE VALUES IN OHMS,
GREEN 5 100,000 * 5 — 5. RESISTIVE COMPONENTS USED FOR LETTER
Lot = 566000 T — TOLERANCES ARE ? RG, RN, AND RU,
e = 6. WATTAGE FOR RW TYPES !S FOUND IN THE
VIQLET L 16,000,000 =7 JAN SPECIFICATIONS UNDER GHARACTERISTICS.
GRAY B 100,000,000 +8 —
WHITE ] 1,000,000,000 FE) =
GOLD - 0.1 +s5 J
SILVER - 0.01 tio K
1O COLOR = - *20 M TMRE
Figure 48. Resistor color codes.




CAPACITOR COLOR AND LETTER CODES

RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC
TOLERANGE

IST "2D, MULTIPLYING
—— VALUE 15T 20
516, F1G, . , L muLtipuning
2—DOT COLOR COUDING SiG, FIG. VALUE
t(soovoew X z0%) 4-DOT COLOR CODING
516, FiG. {500 vocw) B
S16. FI6.
IST 2D 3D ——

VALUE

WORKING
VOLTAGE

{oR cHAR;g:JEEg;iEEa VOLTAGE
MULTIPLYING VALUE LEFT BLANK

6—DOT COLOR COBGING

RMA COLOR CODE FOR TUBULAR
CERAMIC-DIELECTRIC CAPACITORS

2122
i | 1]

TEMP. COEFFICIENT l ST
TOLERANGE ! SIGNIFICANT

WORKING

E MULTIPLYING VALUE

TEMPERATURE
COEFFICIENT

JAN 6-DCT COLOR CGDES FOR!
PAPER-DIELECTRIC CAPACITORS
THIS DOT IS SiG. FI&G.

ALWAYS SILVER 15T 20

CHARALCTERISTIC =
TOLERANCE
MULTIPLYING VALUE c

MULTIFLYiNG MICA-DIELECTRIC CAFAZITORS

THIS DOT IS SIG. FiG.
ALYAYS BLACK

CHARACTERISTIC B
TOLERANCE

CERAMIC-DIELECTRIC CAPACITORS
TEMPERATURE
COEFFICIENT

SiG. FIG.

BUTTON, MICA-DIELECTRIC CAPACITORS

MULTIPLYING VALUE 30 FIGURES
G
LETTER AND NUMBER DESIGNATIONS FOR:
JAN: MICA; PAPER; AND CERAMIC CAPAC{TORS
CM 30
] YLE T 15T DECIMAL
cowonsm 516, FIG. MULTIPLIER
CHARACTERISTIC TOLERANCE
5|G. FtG.
. J (ToP
LETTER AND NUMBER DESIGNATIONS FOR:
JAN BUTTON CAFACITORS
cB 1 N 101
1 5T DECIMAL
COMPONENT 5|G FIG. | MULTIFLIER
STYLE vCHARACTEH:STIC
TERMINAL TOLERANCE
ASSEMBLY er

{SEE NOTE 5!

MIL BUTTON MiCA
IDENTIFIER (BLACK)
iST SIG, FIG,

VIEW)

20 316, FIG.
MULTIPLIER OR ZER0S
CAPACITANCE TOLERANCE

CHARACTERISTIC

K ({SEL NOTE &Y

JAN CERAMIC-CE
- STANDARDS = JAN MICA-CH | Jan PAPER-CH CAP TOL.FOR CAP.TOL,FOR
HORE DHAN 10 UUF| 10 UUF oR LESS
on 1316 pEEDAL 5 | poy [FETTER) Cnirac- |LETTER) CHARAC- | DEC. p l';gfg“ - ;g:;f CHARAC
cotor . ol. ToL. [TeRss - TERISTIC
Fl6.] MHULTIPLIER [TOL Tol. |TERISTEC SL. |TERSSTIC [wgeT, ¥ATION NATEOK
BLatk 0 1 )20 | =00 m A M LA 5| 20 i 22,0 G c
Eroan 1 10 i1 ioo| - B . “E 19} +1 F - s H
FED 2 100 + 2 20| G < - H ool 22 G . - L
O=ANGE 3 1,008 13 30| - D N+ J 1.000] . - . . P
YELLO® 4 10,000 + 4 400| - E - P - - - - . R
GREEN 5 100,00 +5 50| - F - R - 5 J +0.5 D 5
BLUE 6 1,000,600 |36 | s00f - G . 5 . - N B - T
VioLEs 7 10,000,000 |27 | 700| - - - T - . - . - u
GrAY a | 100,000,000 |+8 | 800} - - . - 0.01 | - - 3,25 C B
whiTTe S |1.000.000,000 |28 | soo| - - - - 0,1 | £ 10 K +1.0 F EN
Geto - C.3 j+5 [1.000| 4 - . R . . . - . A
SILVER - C.01| +10 |2.000| K . X - - - - . - -
Mo Cotomr| - 20 50| . - - - . - - . . -
* . IHE TOLERINCE OF THMES CAPACITOR §5 £30%. NOT  +30
%OTES
JAN: JDINT ARMY-NAYY
FMA; RAD IO MANUFACTURERS ASSOCIATION
1. THESE COLOR AND LETTER CODES GIYE CAPACITANCES IN MICRCMICROFARADS
2. THIS TABLE 1S ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESICGNATIONS
3. CERAMIC AND MICA CAPACITQRS, 8BOTH JAN AND RMA, ARE GENERALLY 500 YOCW
4. BUTTON CAPACITORS ARE GENERALLY 300 YDCW
5. READ BUYTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE THAN §0 LUF
6. CHARACTERISTICS ARE AVAILABLE .IN JAN CAPACITOR SPECIFICATICN MANUALS
7. THE COMPONENTS USED ABOVE FOR JAN LETTER TYPE DESIGNATICHS ARE:
CP WICA BUTTCH: €€ CERAMIC: €¥ MICA MOULDED: ¢~ PAPER MOULDED TM CC

Figure 47.  Capacitor color codes.
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

TM 11-2642
TO 33A1-3-70-1
Cl1

SIGNAL GENERATORS TS-465/U, TS-4654/0, TS-465B/U, and TS—465C/U

T™ 112642
TO 33A1-3-70-1
Caarvaees No. 1

TM 11-2642/TO 3341-3-70-1, 10 June 1953,
is changed as follows: '
Change the title of the manual to: SIGNAL

GENERATORS TS-465/U, TS-465A/U, TS-465B/ -

U, and TS—465C/U.

Page 1, chapter 1. Add the following note be-
low the title of chapter 1.

Nowe. Signal Generator TE—465C/U is similar to Signal
Generator TS-4654/U in operation and electrical circuitry.
The two equipments differ only with regard t{o infer-
changeahility of component parts. Information in this
manual applies to both signal generators unless otherwise
specified.

FPage 1, peragraph 15, line 5. Delete *‘and
T8-465B/U° and substitute: TS~4658/U and TS~
465C/U.

Delete paragraph 2 and substitute:

2. Forms and Records

a. Unsatisfactory Egquipment Reports.

(1) Il out and forward DA Form 468 {Un-
satisfactory FKgquipment Report) to the
Commanding Officer, U, 5. Army Signal
Equipment Support Agency, Fort Mon-
mouth, N. J., as prescribed in AR 700-38.

(2) Fill out and forward AF TO Form 29
(Unsatisfactory Report) to the Com-
mander, Air Materiel Command, Wright-
Patterson Air Force Base, Ohio, as
prescribed in AF TO 00-35D-54.

b. Report of Damaged or Improper Shipment.
Fill out and forward DD Form 6 (Report of
Damaged or Improper Shipment) as prescribed
in AR 700-58 (Army) and AFR 71-4 (Air Force).

e. DA Form 11-238. Prepare DA Form 11-238
(Operator First Echelon Maintenance Check List
for Signal Corps Equipment (Radio Communica-
tion, Direction Finding, Carrier, Radar)), in
accordance with instruections on the back of the
form (fig. 9).

d. DA Form 11--289. Prepare DA Form 11-239
(Second and Third Echelon Maintenance Check
List for Signal Corps Equipment (Radio Commu-
nication, Direction Finding, Carrier, Radar)), in
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accordance with instructions on the hack of the
form (fig. 10}. .

e. Commentson Manual. Forward all com-
ments on this publication direct to the Command-
ing Officer, U.S. Army Signal Publications Agency,
Fort Monmouth, N. J.

Page 5, paragraph 9¢, line 1.
3.1,

Page 6, paragraph 95(2), line 6.
gistors” add: (R126 and Ri31).

Paragraph 94(3), line 3. Change “three” to:
four.

Page 41, paragraph 67, table, “Fig. or par. No.”
and “Description” columnns. Make the following
changes:

After “Fig. 35,” add: Fig. 35.1 Signal Gen-
erator TS-465C/U, top rear view of
chassis.

_After “Fig. 36, add: Fig. 36.1 Signal (Gen-
erator TS-465C/U, bottom rear view

After “3,” add:

After “re-

of chassis.
Paragraph 69. Delete the chart and substi-
tute:
Test equipment Tecknical mannal

Signal Generator TS~497A/U__________ T 115030
Frequency Meter AN/URM-79________ TM 11-5004
Frequency Meter AN/URM-80____.... TM 115095
Audie Oscillator TS-382A/0__________ THM 11-2684A
Panoramic Indicator IP-173A/T_______ TM 11-5086
Tube Tester TV-2/U. e oo T™ 11-2661
Radio Receiver R~220/URR___________ TM 11-882
Radio Receiver R~390/URR ___________ TM™ 11-856
Multimeter T8-352/U . . e TM 11-5527
Electronic Multimeter TS~505/U_._____ TM™M 11-5511
Radio Recelver R-38%/URR.__________ T 11-855
Transformer, variable power CN-16/U__
Oseilloseope OS-8C U eoeoo__. TH 11-1214A
Voltmeter ME-30/U_ _ . o ______ TH 115132

Page 43, paragraph 70. Delete {6) ang sub-
stitute: £ '
(6) Do not disturb the seftings of caprcitors

C105, C110, 114, C118, €123, and C130
1
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in TS-465A/U or TS-465C/U. Do not
disturb the settings of capacitors C105,
C107, C110, C114, C118, C123, and C130
in TS—465B/U. Capacitors in the TS~
465/U which . correspond to capacitors
105, C110, Ci14, C118, C123, and C130
in TS-465A/0 and TS-465C/U should
not. be disturbed. Failure to observe
these precautions may result in decreased
gain, nonoscillation; or off-frequency
operation of the circuit.

Paragraph 71a, line 3. Delete “(par. 68)".

Add the following: (On model TS-465/U,
check from pin 8 of V3 to ground.)

Pageyi, paragraph 72, troubleshooting chart.
Malke the following changes:
Item 1, Probable trouble column. Add the

Figure 8.1. (Added) Signal Generator TS-466C1 T

' ¥ 3
R
TM2642-Cl-|

following at the end of the sentence:
(in TS—465B/U only).

Ttem 1, Correction column, line 6. Add the
following at the end of “connections”:
or replace switch.

Item 3, Probable trouble column. Add the
following item: In TS-465A/U or TS~
4658/U, multiplier resistors R126 or R131
are opell or have poor connections.

Ttem 3, Correction column. Add the follow-
ing: Replace R126 or R131 or repair
connection.

Page 45, paragraph 72, troubleshooting chart.
Make the following changes:

Ttem 5, Correction column. Delete the first
sentence and substitute: Compare the
voltage between pin 1 of tube V1024 and
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eround with value shown in figure 30.
(In TS-485A/U and TS-465C/U, com-
pare voltage between pin 5 of tube V102A
and ground with value shown in figure
28.)

Item 8, Probable trouble column. Add the
following at the end of the sentence:
{R101, R102, R104, R105, and R106 in
TS-465A/U and TS-465C/U).

Ttems 11, 12, 13, 15, 16, 17, 18, 19, 20 and 21.
In the Correction column, add ““(figs. 28
and 29 in TS-465A/U and T3-465C/U)”
afger “(fig. 30)".

Item 19, Probable trouble column. After
“E 107, add: (J106 in TS-465A/U and
TE-465C/M).

Page 46, paragraph 72, troubleshooting chart.

Make the following changes:

Item 23, Probable trouble column. After
“H 103”7 add: (J102 in TS-46564/U and
T8-465C/).

Item 24, Symptom and Probable trouble
columns. After “E 108,” add: (J107 in
TS—465A/U and TS—465C/U).

Paragraph 73. Make the following changes:

Subparagraph 5. Change the title to: Re-
placement Procedures (figs. 35-43).

Subparagraph 6(3), line 2. After “four
screws” add: or nuts.

(4¢.1) {(Added) To service the RF section or
replace a coil in models TS-465A/U or
TS-465C/U, first remove the upper
shield {(2) above). Unsolder and tag
the four wires which enter the IF section
through the grommeted hole in the bot-
tom of the RF section. Loosen the
two setscrews that hold the FRE-
QUENCY ADJUST control kneb in
place, and remove the knob. Loosen
the sct serew that holds the BAND
SELECTOR knob in place, and remove
the knob. Remove the two %-inch by
32 hexagonal nuts which are then
exposed. The RF section may now be
removed for servicing.

(5.1) {Added) To remove the coil mounting
plate in TS-465A/U or TS-465C/U for
servicing, unsolder and tag the four leads
that connect the coils to the oscillator
subchassis. Remove the %-inch by 32
hexagonal nat from the BANE SELEC-
TOR bushing and remove V101 [rom
its socket. The coil subchassis may
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now be removed from the RF section for
servicing,

(6.1} {Added) To remove the variable capac-
itor (in TS-465A/U or TS3-4650/1),
loosen the two setscrews in the upper end
of the insulating coupling and remove
the dial drum and shaft assembly.
Loosen the two setscrews in the lower
end of the insulating coupling and the
two setscrews that hold the drive drum
in place on the shalt, Slide the coupling
and drive drum up on the shaft so as to
disengage the edge of the drive drum {from
the drive assembly. Tnsolder and tag
the four leads, capacitor CI108, and the
grounding strap of the variable capacitor.
The variable capacitor may now be
removed from the RF section by pulling
the snap-in mounting pins from the
snap-in retainers.

Page 47, paragraph 735.

{7.1) {Added) To remove the coil located
on the BAND SELECTOR switch {in
TS—465A/U or TS-465C/U), remove the
coil mounting plate from the RF section
((5) above). Unsolder and tag the
leads of the coil. Remove the screw
from the rear of the coil mounting piate.
The coil may now be removed.

(9.1) (Added) To remove the friction drive
shaft assembly (in T3-465A/U or TS~
465C/1J), first remove the RF section
and the variable capacitor as outlined
in (4.1) and {6.1) above. The friction
drive can -be now removed from its
bushing.

Subparagraph §#(10), line 1. After “‘some,”
insert: TS-465B/U.
Add the following at the end of 8{10):

In models TS-4654A/U and TS—465C/U,
switches 8102 and 5104 have shifts 43,
inches long. For replacement procedures,
refer to (z.1) and (b.1) below.,

Page 48, paragraph 736(10)(a), line 1. After
“3104,” add: (in TS-465/U and TS-4658/U).

(a.1) (Added) To replace FM-AM SELEC-
TOR switch 8104 (in TS-465A/U and
TS-465C/U), proceed as follows:

1. Remove the control knob and un-
solder and tag the leacds to switch
104 and the leads to coils 1.108 and
L1,



2. Remove the coils from the mounting
bracket.

3. Remove the hexagonal meunting nut
from the switch bushing.

4. Remove the switeh from the chassis
and bracket.

&. Mount the new switch and the
bracket on the chassis and secure
it with the hexagonal nut, and
resolder the tagged leads in the
proper positions on the new switch
and coils L108 and L.111,

&. Heplace the control knob.

Subparagraph 5(10)(3), line 1. After “S102,”
add: (in TS-465/U and TS-4658/1).

(6.1) (Added) To replace the QUTPUT
SELECTOR switch S102 {(in TS-
465A/U and TS-465C/U), proceed as
follows:

J. Remove the control knob, unsolder
and tag the leads to 8102, and re-
move the hexagonal mounting nut
from the switch bushing.

2. Place the new switch in position and
secure it with the hexagonal mount-
ing nut.

3. Connect the tagged leads to the proper
terminals of the new switch and
solder the connections.

Page 50, paragraph 74. Add “(TS—465B/0)”
to the paragraph heading. Subparagraph a,
delete the last sentence.

74.1. Adjustment of Frequency Dial and Fric-

fion Drive (TS-465/U, TS-465A/U
and T5-465C/U)
(Added)

a. friction Drive. In Signal Generator TS-
465/, TE465A/U, and TS-465C/U, the disl
drive is operated through a friction-type drive
which rotates a drum on the wvariable capacitor
shaft. The friction drive consists of two disks
which squeeze the edge of the drum on the vari-
able capacitor.  If the dial rotates too tightly or
too freely, obtain a smooth drive by posifioning
the dial drive drum up or down as necessary on the
variable capacitor driveshaft.

b. Zero Adjust of Dial Frequency. The variable
capacitor should be set to the fully meshed posi-
tion. The reference mark on the dial is the verti-
cal black line which runs from the top to the
bottom of the dial scale on the low-frequency end
of the dial. It appears directly below the word

4

BAND which is printed in black. Aline the
reference Iine on the dial with the red reference
line on the transparent dial window.

Page 56, paragraph 76. Add: “(TS—465/U and
TS-465B/U)” to the paragraph heading.

Line 3. Delete “Set SCR—211~(*)” and sub-
stitute: AN/URM-79.

Line 5. Delete “TS~174(*)/U” and substitute:
ANORAM-80.

76.1. Calibration of Main RF Oscillator (TS~
465A /U and TS-465C/U)
(Added)

Accurate calibration of the main RF oscillator
requires the use of & frequency meter. TUse Fre-
quency Meter AN/URM-79 for all frequencies
below 20 me. and Frequency Meter AN/URM-80
for frequencies above 20 me.

a. The RE oscillators in TS—485A/U are cali-
brated by adjusting the tank circuit constanis of
each band in such a manner that when the signal
generator is tuned to its lowest or highest frequency
on any given bend, these frequency indications
will be correct.

b. The low-frequency end is calibrated by vary-
Ing the imductance of the ecoil. This is accom-
plished by the use of a powdered iron core. The
high-frequency end of the band is adjusted by
means of a trimmer capacitor. Some interaction
between the low-frequency and high-frequency
adjustments will be noted. The adjustments
should be repeated until both the high and low
ends of the band are properly calibrated. When
adjusted in this manner, all intermediate points
between the high- and low-frequency ends of the
band will be in calibration.

¢. The only exception to the above procedure
is the @ band. The ¢'band is calibrated at 100 me
by physically changing the coil configuration.
The circuit characteristics of TS—4654/U and
T5-465C/U is such that when the frequency is
accurately set at 100 me, the calibration on the
@ band will be correct. Following is a step-by-
step procedure of the calibration of the 4 band.
This procedure should be repeated on all bands,
except G.

(1) Turn on the signal generator and fre-
quency mmeter and allow them to warm
up for at least 20 minutes,

(2) Set Frequency Meter AN/URM-79 to 110
ke acecording to the instructions furnished
with the frequency meter.

(3) Set the BAND SELECTOR knob of the
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Figure 856.1. {Added) Signal Generator TS-465C{ U, top rear view of chassis.

TS-465A/U or TS-465C/U to the A band
position and the FREQUENCY AD-
JUSTMENT control to the low-fre-
guency end of the .4 band (110 ke).

{(4) Adjust the core of 1,101 for zero beat in
the headset connection to the frequency
meter. Partially tighten the hexagonal
locknut,

(8) Set the FREQUENCY ADJUSTMENT
controi to the high-frequency (300 kc)
end of the 4 band. Set the frequency

TAGO 28854

meter to 300 ke and adjust capacitor
C105 for zero beat in the headset con-
nected to the frequency meter,

{6) Repeat the alinement ((4) and (5) above)
until no further change in the seffings
is necessary. Tighten the hexagonal nut
in coil 1101. Repeat the above proce-
dure for bands 5 through F.

Paragraph 78a, lines 6 and 7. Delete “Fre-
quency Meter Set SCR-211-(*) or Frequency
Meter TS-174(*}/U in the same manner as

5
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described in paragraph 75”7 and substitute:

Frequency Moeter AN/URM-79 or AN/UURM-80
in the same manner as described in paragraph 76,

Page 57, paragraph 79. Make the following
changes:

Delete the second senience and substitute:

Use Panoramic Indicator IP-1734/U in con-

junction with Signal Generator TS-497A/0

to measure the sweep width.

Delete subparagraph a and substitute:

a. Connect Signal Generator TS-497A/URR
to the Panoramic Indicator as described in TM
11--5030.

Subparagraph b, line 2.  Delete “the antenna
terminals of the receiver’” and substitute: J101 of
the Panoramic Indicator.

Subparagraph d. Delete the first sentence
and substitute: Set Signal Generator TS—4974/
URR to 45 me.

Subparagraph d, line 3.
to indicator.

Page 68, paragraph 82a. In the last line
change “I volt” to 2.5 volts or less.

Paragraph 83a, last line. Add: or to the
input terminals of Voltmeter ME-30A/0.

Paragraph 84a, line 3. Delete “a standard

Change “adapter”

RIS :
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(Added) Signal Generator T'S-485CJU, bottom rear view of chassis.

am receiver” and substitute: Radio Receiver
R~389/URR.

Paragraph 85, line 4. After “TS—465(*)/U,”
add: or Voltmeter ME-304A/U.

Paragraph 86a, lines 1 and 2. Change
“Hrequency Meter Set SCR—211--(*) or Frequency
Meter TS-174(*)/U” to: Frequency Meter AN/
URM-79 or AN/URM-80.

Page 59, paragraph 87¢, line 3. Change
“standard am receiver’” to: Radio Receiver R/389/
URR.

Paragraph 88. Malke the following changes:
Subparagraph a, line 2. Delete the first
sentence and substitute:

Connect the OUTPUT cable of Signal
Generator TS—465(*)/U to Radio Re-
cetver R—220/URR (par. 79).

Subparagraph b, line 2. Change “60-cycle”

to: 400-cycle. Delete subparagraph ¢ and

substitute:

¢. The 400-cycle modulation should be heard
in the loudspeaker of Radio Receiver R—220/URR.

Paragraphs 90¢ and 91, line 3. After “am
receiver,” add: {(Radic Receiver R-389/URR,
R-390/URR or R-220/URR).

Paragraph 92q, line 1. Change “a standard
am receiver’” fto: Radio Receiver R-390/URR.

TAGO 2885A .



Page 0. Delete paragraph 93.

Page 62. Delete appendix L.

Page 64. Delete appendix IT.

Figure 49 (fold-out). Make the {ollowing
changes:

[{AG 413.44 (14 Nov 58)]

Caption, After “TS—4654/U,” add: and

TS5-465C/U.

Add the following to the notes:
3. IN T5-465C/U, C109 IS 50 UUF, C112
IS .025 UF, AND C134 IS 47 UUHN.
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This manual is provided free of charge in an
effort to help keep old electronic equipment
live. Feel free to pass on copies to others, but
please do not charge anyone for it. If you do,
bad karma will catch up to vou.|



