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CHAPTER 1

INTRODUCTION

Section |I. GENERAL

1-1. Scope

a. This manual describes Signal Generator SG -
299(*)/U and provides instructions for in-
stallation, operation, and operator, or-
ganizational, and general support maintenance.
No direct support _maintenance is authorized for
this equipment.illustrates model SG -
299/U; all other models are similar.

b. Official nomenclature followed by (*) is used
to indicate all models of the equipment covered in
this manual. This Signal Generator SG-299(*)/U
represents Signal Generator SG-299/U, SG -
299A/U, SG-299B/U, SG-299C/U, SG-299D/U,
and SG-299E/U. Information in this manual
applies to all models unless otherwise specified.

c. A list of references is contained in[appendix|

d. A maintenance allocation chart (MAC) is

contained in[appendix Cl

1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of
DA Pam 310-4 to determine whether there are
new editions, changes, or additional publications
pertaining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to
determine whether there are modification work
orders (M WQO'S) pertaining to the equipment.

1-3. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, records, and
reports which are to be used by maintenance
personnel at all maintenance levels are listed in
and prescribed by TM 38-750.

b. Report of Packaging and Handling
Deficiencies. Fill out and forward DD Form 6
(Packaging Improvement Report) as prescribed
in AR 700-58/NAVSUPINST 4030.29/AFR 71.
13/MCO P4030.29A, and DSAR 4145.8.

c. Discrepancy in Shipment Report (DISREP
(SF 361 ). Fill out and forward Discrepancy in
Shipment Report (DISREP) (SF 361) as
prescribed in AR 55-38 /NAVSUPINST
4610.33 A/AFR75-18/MCO  P4610.19B, and
DSAR 4500.15.

1-4. Reporting of Errors

The reporting of errors, omissions, and recom-
mendations for improving this publication by the
individual user is encouraged. Reports should be
submitted on DA Form 2028 [Recommended
Changes to Publications and Blank Forms) and
forwarded direct to Commander, US Army
Electronics Command, ATTN: AMSEL-MA-Q,
Fort Monmouth, NJ 07703.

1-5. Administrative Storage

The procedures for administrative storage are
outlined in TM 740-90-1; however, the exact
procedure in repacking for limited storage
depends on the materials available and the
condition under which the equipment is to be
stored.

1-6. Destruction of Army Materiel to Prevent
Enemy Use

Refer to TM 750-244-2 for destruction procedures
for electronic equipment. Demolition and des-

truction will be under the direction of
the commander.

Section Il. DESCRIPTION AND DATA

1-7. Purpose and Use

Signal Generator SG-299(*)/U is a wide-range (1
Hz to 1 MHz), squarewave generator. It is used
with an oscilloscope to determine the frequency
response and phase shift characteristics of video
and audio amplifiers. Amplifier gain
measurements may also be made with this

equipment. Signal Generator SG-299(*)/U will be
referred to as signal generator throughout this
manual.

1-8. Description

a. This equipment consists of the signal
generator [(fig. 1-1 ) and running spares. The

Change 1 1-1
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signal generator, which is self-contained, is
housed in a portable case with a carrying handle.
The power cable is permanently attached next to
the fuse receptacle at the right rear corner of the
signal generator. A pilot lamp on the front panel
indicates when the signal generator is energized.

b. All operating controls are on the front panel.

¢. Individual connectors, along the lower edge
of the front panel, are provided for 75-ohm
output, 600-ohm output, and the external syn-
chronizing (sync) input connections.

1-9. Items Comprising an Operable Equipment

Signal Generator SG-299(*)/U (FSN 6625-00-
621-3516) comprises an operable equipment.

1-10. Additional Equipment Required
The test applications of the signal generator
require the use of other equipment, as follows:

a. Oscilloscope and Audio Oscillator. An
oscilloscope is required for visual display of test
results. A source of external synchronizing signal
voltage, such as an audio oscillator, is necessary
in certain types of operation to trigger the sync
input circuit of the signal generator. Typical
equipments suitable for use with the signal
generator are Oscilloscope AN/USM-281A and
Signal Generator AN /U RM-127.

b. Cable Assemblies. Suitable cable assemblies
for interconnecting the signal generator with
other equipments must be provided. The types of
cable assemblies needed will vary according to the
type of operation and the design of the associated
equipments. Connectors on the signal generator
panel are coaxial BNC type for the sync input and
low impedance (75 ohms) output, and banana jack
binding posts for the high impedance (600 ohms)
output.

1-11. Differences in Models

AU models of the signal generator are similar to

each other except for the following differences:
a. Models SG-299A/U, SG-299B/U, SG-

299C/U, SG/299D/U, and SG-299E/U use

standard wiring. The SG-299/U uses printed

circuits.

1-2

b. The methods of converting the signal
generator to 230-volt, 60-Hz operation are dif-
ferent. See [paragraph 6-15|for exact instructions.

¢. The tube locations on both upper and lower
decks are different[ (fig. 4-2] and

d. The _locations of the adjustment controls are
differentl-(ﬁg—-_ﬁﬁl and

e. In the SG-299/U model, the OUTPUT
AMPLITUDE 75 ohms and 600 ohms controls
are graduated from O through 10. The A, B, C, D,
and E models have the OUTPUT awm.
PLITUDE- 600 ohms control graduated from O
through 60, and the OUTPUT AMPLITUDE-
75 ohms control graduated from O through 7.

f. The voltage and resistance values at some of
the tube sockets are different (fig. 6-1]and| 6-2).

g. The C, D, and E models have a line filter
added across the ac, powerline

1-12. Tabulated Data
Frequency range:

x| 1to 10 Hz

XI10 10 to 100 Hz

X100 100 to 1000 Hz
X1K 1 kHz to 10 kHz
X10K 10 kHz to 100 kHz

X100K 100 kHz to 1 MHz
Types of output:
75 Wimpedance output 7.0 volts pesk to peak. 75
ohms internal  impedance.
0.02-microsecond rise time.
55 volts peak to peak. 600
ohms internal impedance.

0.1 -microsecond rise time.

600 impedance output

Types of input:
Sync input Positive-going signal pulse or
sine wave, as determined by

external equipment being

used.

Amplitude of sync input signal:
Recommended pesak 5 volts
Recommended minimum 3 volts.

Power supply requirements:
Line. voltage input 115 volts ac. 50 to 60 Hz or
230 volts ac, 50 to 60 Hz.

Power consumption 210 watts.
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CHAPTER 2
SERVICE UPON RECEIPT OF EQUIPMENT AND INSTALLATION

2-1. Unpacking placed in a single carton and packed in a wire
a. Packaging Data. When packed for ship- bound crate. An exploded view of the method of
ment, the signal generator and running spares are packing is shown in|figure 2-1
~BOX CONTAINING
RUNNING SPARES

SIGNAL. GENERATOR

CORRUGATED FIBERBOARD PADS

I DESICCANT IN FIBERBOARD CELL
‘CORRUGATED
FIBERBOARD PADS
. INNER CARTON

MOISTURE VAPORPROOF BARRIER

TECHNICAL
IN MOISTUREPROOF BAGS

EL6625-258-14-TM-2

Figure 2-1 Typical packaging diagram
2-1
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b. Unpacking Procedure. Remove contents of
packing crate as follows:

(1) Cut and fold back metal straps.

CAUTION

Do not attempt to pry off crate sides or

top. Failure to comply may result in

darn age to equipment.

(2) Remove nails from top of box with nail
puller.

(3) Remove top.

(4) Remove envelope containing manual.

(5) Remove outer waterproof carton.

(6) Open outer waterproof carton and
remove inner carton that is wrapped in moisture-
vaporproof barrier.

(7) Open moisture-vaporproof barrier and
open inner tray of inner carton.

(8) Remove running spares which are
packaged in the top tray of inner carton.

2-2. Checking Unpacked Equipment
a. Inspect equipment for damage incurred
during shipment. If equipment has been

damaged, report the damage on DD Form 6
b. See that the equipment is completed as
listed on packing slip. If a packing slip is not

2-2

available, check the equipment against the data
given in |paragraph 1-9) Report all discrepancies
in accordance with TM 38-760. Shortage of a
minor assembly or part that does not affect
proper functioning of the equipment should not
present use of the equipment.

c. If the equipment has been used or recon-
ditioned, see whether it has been changed by a
modification work order (MWO). If the equip-
ment has been modified, the MWO number will
appear on the f rent panel near the nomenclature
plate. Check to see whether any operational in-
struction changes resulting from currently ap -
plicable MWO's have been entered in the
equipment manual. (Current MWOQO's applicable
to the equipment are listed in DA Pam 310-7.)

2-3. Installation of Equipment

Install the signal generator at any convenient
location near an appropriate power source. The
location should not expose equipment to moisture
or excessive vibration.

2-4. Power Conversion

Determine the power source to be used and
perform conversion per instructions given in
[paragraph 6-15.]
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CHAPTER 3

OPERATING

INSTRUCTIONS

Section I. CONTROLS AND INSTRUMENTS

3-1. General

Before operating the signal generator the operator
must become thoroughly familiar with the
controls and indicators. Do not operate until the
location, function, and use of each control, in-
dicator, and connector are understood.

3-2. Operator Controls
Locations of the operator controls, indicators,

and connectors are shown in|figure 3-1.[Figure 3-1

illustrates model SG-299/U only. All other
models are identical with the exception of the
OUTPUT AMPLITUDE control graduations.

provides information on the function of
each control, indicator, and connector.

31
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Figure 3-1. Signal Generator, SG-299/U, controls and indicators,
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Table 3-1. Operator Controls, Indicators, and Connectors

Control, indicator, or connector

FREQUENCY contol . . ...

RANGE switch. . . . . . . . . . . .. . . . . ..

SYMMETRY control. . . . . . . . . . . . .. ... ....
Power ON pilot lamp..... . . . . . . . . . . . . . .
Power ON switch... . . . . . . . . . . . .. . . .
OUTPUT AMPLITUDE 600W control . ...........

OUTPUT AMPLITUDE 75 Wcontrol. . . .........
75 W ATTEN switch. . . . . . .. ... .. ... .. ....
SYNC IN connector . . . . . . .. . . . . .. .. ... ... ..
6000 output connector. . . . . . . . . . . . . .. ...
G binding post

75 W output connector.

Function

Tunes frequency within frequency band determined by
RANGE switch.

Selects one of six frequency bands to be covered by
FREQUENCY control.

Adjusts symmetry of square wave output.

Lights when power is applied to signal generator.

Applies power to signal generator.

Adjusts amplitude of signal output at 600-ohm output
connector.

Adjusts amplitude of signal output at 75.ohm connector.

Attenuates signal at 75-ohm output connector in 20-dB steps.

Input connector for external sync signal.

High impedance output corrector.

Ground terminal.

Low impedance output.

Section Il. OPERATION UNDER USUAL CONDITIONS

3-3. Types of Operations

a. Two types of operation are possible with the
signal generator: free running and synchronized.
(1) Free running. The internal multivibrator
operates at a frequency determined by the
FREQUENCY control and the RANGE switch.
(2) Synchronized The internal multivibrator
operates at a frequency determined by an ex-
ternal signal applied to the SYNC IN connector.
b. Two individual output voltages are provided
by the signal generator— the 600-ohm and the 75-
ohm outputs. Each output is available at its
respective output connector. It is possible to use
these outputs either individually or si-
multaneously and with either type of operation
described in a (1) and (2) above.
c. For either type of operation, perform the
following procedures:

(1) Starting procedure [para 3-4).
(2) Operating procedure [para 3-5).
(3) Stopping procedure [[para 3-6).
3-4. Staring Procedure
a. Connect line cord plug to power source of
115 or 230 volts ac at 50 to 60 Hz, depending upon

the internal power supply connections. (Refer to

[para6-T5 for conversion instructions. )
b. Set power switch to ON, When pilot lamp

lights, the signal generator will be ready for
operation after a 5-minute warmup,

3-5. Operating Procedure
a. Free Running Operation.

(1) Set RANGE selector switch to multiplier
position for the range of frequencies to be used.

(2) Adjust FREQUENCY control to desired
frequency of operation.

NOTE

The frequency control dial is divided into
ten main divisions numbered 1 through
10. Each main division is divided into five
equal subdivisions. The frequency of
operation in Hz is obtained by
multiplying the dial reading under the
index line by the multiplier number in-
dicated by the RANGE selector.

(3) Determine whether the 600-ohm and/or
75-ohm output is to be used for the equipment to
be tested. This will be governed by the nature of
the tests to be made and the characteristic im-
pedance of the equipment.

(4) Connect signal generator to vertical
input of oscilloscope as shown in[figure 3-2|
Either the 75-ohm output or the 600-ohm output
may be used.

3-3
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Figure 3-2 Test setup.

(5) Turn on both the signal generator and
the oscilloscope and allow 5 minutes to warm up.
Adjust horizontal sweep of oscilloscope for two or
three cycles of output waveform.

(6) Adjust symmetry control of signal
generator for equal widths of pulses as viewed on
oscilloscope.

(7) Turn off both equipments and disconnect
output of signal generator from oscilloscope.

(8) Connect signal generator to equipment to
be tested in accordance with the authorized
testing instructions issued for the equipment
under test and proceed as directed.

b. Externally Synchronized Operation,

(1) Connect desired synchronizing signal to
SYNC IN connector of signal generato

(2) Set RANGE selector to range which
includes frequency of synchronizing input signal.

(3) Adjust FREQUENCY dial to a value
slightly below frequency of synchronizing input
signal.

(4) Proceed in the same manner as outlined
in a (3) through (8) above.

c. Impedance Matching.

(1) When applying a signal into a high im-
pedance load, such as the grid circuit of an am-
plifier, the output may be taken from either the
75-ohm or the 600-ohm output connector without
noticeable effect on the waveform.

(2) When operating from the 75-ohm output
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into a 75-ohm load, a 75-ohm connecting cable,
such as RG-59/U, should be used.

(3) When the signal generator is operating
into a load impedance that is lower than 75 ohms,
the impedance matching net work similar to that
shown in A, [figure 3-3] should be used. For
example, with a load impedance of 50 ohms (Z2)
and a signal generator output impedance of 75

ohms (ZI), the values of R1 and R2 of A,[figure 31
[3] are determined in the following manner:

| 72
z1 N1 -71

I 50
75 \N1—75
N\ .33

= 75 x .58 (approx)

R1

75

= 43 ohms (approx)
Z2

R2 1 -2
50
.58
86 ohms
With these values for R1 and R2, the signal
generator works into a load of approximately 75
ohms and the load sees approximately 50 ohms.

1
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Figure 3-3. Impedance matching networks

(4) When the signal generator is operating
into a load impedance that is higher than 75
ohms, the impedance matching network similar to
that shown in B,[figure 3-3]should be used. For
example, with a load impedance of 300 ohms (ZI)
and a signal generator output impedance of 75
ohms Z2), the values of Rl and R2 are determined
in the following manner:

' NOTE
The designation Z1 is always assigned to
the higher impedance value when this
method is used.

TM 11-6625-258-14

72
R1 = Z1 1 - 71

75

= 300 1 — 300

= 300 1 — .25
= 300 A .78
= 300 x .866

260 ohms (approx)

72

7.2

R2 = 1 - 71
75
Jim
=1 300

]
w

= 866

= 87 ohms (approx)
With these values for R1 and R2, the signal
generator works into a load of approximately 75
ohms and the load sees approximately 300 ohms.

3-6. Stopping Procedure

To stop the signal generator, set the power switch
to off (down). Disconnect line cord from power
source.

Section Ill. OPERATION UNDER UNUSUAL CONDITIONS

3-7. Operation in Arctic Climates

Subzero temperatures and climatic conditions
associated with cold weather affect the efficient
operation of electronic equipment. Instructions
and precautions for operation under such adverse
conditions follow.

a. Handle equipment carefully.

b. Keep equipment warm and dry. If signal
generator is not kept in a heated inclosure,
construct an insulated box for the equipment.

c. Make certain the equipment is warmed up
sufficiently before attempting to use it. This may
take 10 to 15 minutes, depending on the tem-
perature of the surrounding air.

d. When equipment which has been exposed to
the cold is brought into a warm room, it will start
to sweat and will continue to do so until it reaches
room temperature. When the signal generator has
reached room temperature, dry it thoroughly.

3-8. Operation in Tropical Climates

When operated in tropical climates, electronic
equipment may be installed in tents, huts, or,
where necessary, underground dugouts. When
equipment is installed below ground, and when it
is set up in swamp areas, moisture conditions are
more acute than normal in the tropics. Ventilation
usually is very poor, and the high relative
humidity causes condensation of moisture on the
equipment whenever the temperature of the
equipment becomes lower than the ambient air.
To minimize this condition, place lighted electric
bulbs under the equipment.

3-9. Operation in Desert Climates

The main problem with equipment operation in
desert areas is the large amount of sand and dust
that enters the moving parts of the equipment.
Therefore, cleaning and servicing intervals shall
be shortened according to local conditions.
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CHAPTER 4

OPERATOR AND ORGANIZATIONAL MAINTENANCE

INSTRUCTIONS

Section |. OPERATOR AND ORGANIZATIONAL TOOLS AND EQUIPMENT

4-1. Common Tools and Equipment

Tools and test equipment used by the operator
and organizational repairman for the signal
generator are listed in

4-2. Special Tools and Equipment

No special tools are required for maintenance.

4.3. Lubrication Instructions.

brication instructions are given in [paragraph 4-

Section Il. PREVENTIVE MAINTENANCE CHECKS AND SERVICES

4-4. General

Preventive maintenance is the systematic care,
servicing, and inspection of equipment to prevent
the occurrence of trouble, to reduce downtime,
and to assure that the equipment is serviceable.
The necessary preventive maintenance checks and
services to be performed are listed and described
in[tables 4-1] 4-2, [and 4-3. item numbers indicate
the sequence of minimum inspection
requirements. Defects discovered during
operation of the unit will be noted for future
correction, to be made as soon as operation has
ceased. Operation shall be stopped immediately if
a deficiency is noted which would damage the
equipment. Record all deficiencies together with
corrective action taken as prescribed in TM 38.
750.

4-5. Scope of Operator’'s Maintenance

The maintenance duties assigned to the operator
of the signal generator are listed below.

a. Daily preventive maintenance checks and
services (table 4-1).

b. Weekly preventive maintenance checks and
services [table 4-T).

c. Cleaning (para 4-8).
d. Troubleshooting (table 4-4) step a).

e. Repairs.

1) Replacement of power pilot lamp| (para 4
(2) Replacement of fuse [(para 4.13 b

4-6. Systematic Care

The procedures given in through 4-3,

13 a

along with [paragraphs 4-8 and|4-9,|cover routine
systematic care and cleaning essential to proper
upkeep of this equipment when it is used
separately. When this equipment is used as part
of a set or system, follow the procedures
established in the set or system manual.

4-7. Preventive Maintenance Checks and
Services Periods

Preventive maintenance checks and services of
the signal generator are required daily, weekly,

monthly, and quarterly.

a. specifies checks and services that
must be accomplished daily and under the special
conditions listed below:

(1) At least once each week if the equipment
is maintained in standby condition.

(2) When the equipment is initially installed.

(3) When the equipment is reinstalled after
removal for any reason.

b.[Tables 4-1] through 4-3 specify additional
checks and services that must be performed on a
weekly, monthly, and quarterly basis, respec-
tively.

c. To assist in maintaining combat ser-
viceability, the tables indicate what to check, how
to check, and what normal conditions are,
References included are to tables, illustrations,
paragraphs, or manuals that contain detailed
repair or replacement procedures. If the defect
cannot be remedied by performing the corrective
actions indicated, higher maintenance category
repair is required.

4-1
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Table 4-1. Operator/Crew Preventive Maintenance Checks and Services

D - Daily W — Weekly
Time Required: 1.3 Time Required: 0.2
Interval Work
and time
;q“e”“ \Tv ITEM TO BE INSPECTED PROCEDURE (M7H)
1 EXPOSED ITEMS 0.1
Clean exposed surfaces of case and control panel [[para 4-8).
2 CONTROLS 0.1
Check that mechanical action of each knob, switch, and control is smooth and free of binding
and no excessive looseness is apparent.
3 PRELIMINARY 0.6
a. Set Power ON switch to off (down).
b. Set OUTPUT AMPLITUDE controls at O- and 75-ohm ATTEN switch to 60 dB.
c. Connect power cord to appropriate power source receptacle.
d. Connect oscilloscope to 600-ohm output terminals.
4 Power ON switch 0.1
Set power ON switch to ON. Note that power pilot lamp lights and a square wave appears on
oscilloscope [(fable_4-4).
5 OUTPUT AMPLITUDE—600-ohm control
Turn OUTPUT AMPLITUDE-600-ohm control from full counterclockwise (0) to fully
clockwise (10 or 60). Observe that output signal increases in amplitude [[para 4-17)).
6 OUTPUT AMPLITUDE—75-ohm control
Connect oscilloscope to 75-ohm output connector. Turn OUTPUT AMPLITUDE - 75-ohm
control from fully counterclockwise (0) to fully clockwise (10 or 7). Observe that output signal
increases in amplitude [[para 4-17).
7 75-OHM ATTEN switch
Turn 75-ohm ATTEN switch to each position. Observe that output signal amplitude changes in
steps of 10 to 1. (Higher maintenance category repair is required if operation is abnormal. )
8 SYMMETRY control 0.1
Observe output signal end adjust SYMMETRY control. Symmetrical waveshape should be
obtained. (Higher maintenance category repair is required if operation is abnormal. )
9 RANGE switch and FREQUENCY control 0.1
Turn RANGE switch through all positions and vary FREQUENCY dial through each range.
On oscilloscope, frequency change should be apparent without major change in amplitude.
(Higher maintenance category repair is required if operation is abnormal. )
10 SYNC IN connector 0.2
Connect an external synchronizing signal {minimum 5 volts peak) to the SYNC IN connector.
Adjust signal generator to frequency slightly below that of the synchronizing signal. Observe
that the output frequency of the signal generator is the same as the external synchronizing
generator. (Higher maintenance category repair is required if operation is abnormal.)
1 POWER CORD 0.1
Inspect cord for chafed, cracked, or frayed insulation. Replace cord that is stripped or worn
excessively.
2 HANDLES AND LATCHES 0.1
Inspect handles and latches for looseness. Replace or tighten as necessary.
3 METAL SURFACES
Inspect exposed metal surfaces for rust and corrosion. Clean and touch up paint as required
(para 4-10).
Table 4-2. Organizational Preventive Maintenance Checks and Services
M - Monthly
Total man-hours required: 1.1
Sequence ITEM TO BE INSPECTED PROCEDURE Work
number time
M H)
PLUCKOUT ITEMS 0.4
1 Inspect seating of pluckout items. Make certain that tube clamps grip tube bases tightly. Do
not remove, rock, or twist to inspect; use only direct pressure to insure item is fully seated
(table 4-4).
2 CONNECTORS 0.1
Inspect connectors for snug fit and good contact.
3 TRANSFORMER 0.1
Inspect terminals on power transformer. No dirt or corrosion should be evident (pars[4-8}.
4 TERMINAL BLOCKS AND COMPONENT BOARDS 0.1
Inspect for loose connections and cracked or broken insulation.
5 FAN MOTOR 0.4
4-2 Lubricate fan motor [[para 4-9).
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Table 4-3. Organizational Preventive Maintenance Checks and Services

Q—Quarterly
Total man-hours required: 0.5
Sequence work
number ITEM TO BE INSPECTED PROCEDURE time
(M/H)
| PUBLICATIONS 0.5
See that all publications are complete, serviceable, and current (DA Pam 310-4).
2 MODIFICATIONS
Check DA Pam 310-7 to determine if new applicable MWO'S have been published. All urgent
MWO'S must be applied immediately. All normal MWO'S must be scheduled (TM 38-750 and
DA Pam 310-7).
3 SPARE PARTS
Check all spare parts (operator and organizational) for general condition and method of storage.
No overstock should be evident and all shortages must be on valid requisitions.
4-8. Cleaning

Inspect the exterior surfaces of the signal
generator; exterior surfaces should be clean, free
of dust, dirt, grease, and fungus.

a. Remove dust and loose dirt with a clean,
soft cloth.

WARNING

The fumes of trichloroethane are toxic.
Provide thorough ventilation whenever
used. DO NOT USE NEAR AN OPEN
FLAME. Trichloroethane is not flam-
mable, but exposure of the fumes to an
open flame or hot metal forms highly
toxic phosgene gas.

b. Remove grease, fungus, and ground-in dirt
from the case; use a cloth dampened (not wet)
with trichloroethane (NSN 6810-00-292-9625).

c. Remove dust or dirt from connectors with a
brush.

d. Clean the front panel and control knobs; use
a soft, clean cloth. | f dirt is difficult to remove,
dampen the cloth with water; use mild soap if
necessary.

4-9. Lubrication

The ventilating and cooling fan motor[ (fig. 4-1 )
has oilholes in the bearing housings at each end of
the shaft. One or two drops of light oil (LO),
applied monthly to each bearing, will provide
suitable lubrication under normal operating
conditions.
NOTE
The fan motor in the A model requires no
lubrication.

HOLE

L —
ﬁ— OIL HOLE
\
-
V/

1| |
EL6625~258~ 14 ~TM~6

4%rivr%

Figure 4-1. Fan motor oilhole location.

4-3
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4-10. Touchup Painting

Remove rust and corrosion from metal surfaces
by lightly sanding them with fine sandpaper.
Brush two thin coats of paint on the bare metal to

Section IlI.

4-11. General Troubleshooting Information

Troubleshooting this equipment is based upon the
operational check contained in the daily
preventive maintenance checks and services
table. To troubleshoot the equipment, perform all
functions in[table 4-1]and proceed through the
items until an abnormal condition or result is
observed. When an abnormal condition or result
is observed, note the trouble and sequence
number and go directly to the corresponding

protect it from further corrosion. Refer to ap.
plicable cleaning and refinishing practices
specified in TB 746-10.

TROUBLESHOOTING

trouble in the troubleshooting table 4-4, Perform
the checks and corrective actions indicated in the
troubleshooting table. If the corrective measures
indicated do not result in correction of the
trouble, higher maintenance category repair is
required.| Paragraphs 4-12 and|[4-13| (referenced in
contain additional information and
step-by-step instructions for performing
equipment tests and repairs to be used during the
troubleshooting procedures.

Table 4-4. Organizational Troubleshooting

Malfunction

a. Power pilot lamp does not light.

F1.
b. No output signal (power pilot b. Defective tube
lamp lights).
c. With amplitude control fully c. Defective tube
clockwise, output signal
amplitude low (less than 30
volts).

4-12. Tube Testing Techniques

When a malfunction occurs, try to isolate the
trouble to an assembly or stage before removing
any tubes. If tubes failure is suspected, use the
applicable procedure below to check the tubes. To
reach the tubes, remove screws around front
panel and slide panel-chassis assembly from case.
[Figures 4-2land 4-3 show tube locations.
CAUTION
Do not rock or rotate a tube when

4-4

Probable cause

a. Defective lamp DS1 or blown fuse

Corrective action

a. Replace lamp DS1 or fuse F1
4-13),
b. Check tubes [[para_4-12).

c. Check tubes[{para_4-17).

removing it from a socket; pull the tube
straight out with a tube puller. Failure to
comply may result in damage to the tube
or socket.

a. Use of Tube Tester. Remove and test one
tube at a time. Discard a tube only if its defect is
obvious or if the tube tester shows it to be
defective. Do not discard a tube that tests at or
near its minimum test limit on the tube tester.
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Figure 4-2. Signal Generator, SG-299/U, SG-299B/U, SG-299C/U, SG-299D/U, and SG-299E/U tube
locations.
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Figure 4-3. Signal Generator, SG-299A/U, tube locations.

b. Tube Substitution Method. Replace a
suspected tube with a new tube. If the equipment
still does not work, remove the new tube and
replace the original tube. Repeat this procedure
with each suspected tube until the defective tube
is located.

¢c. Adjustment Following Tube Replace-

ments. Adjustments must be made in the signal

generator following replacement of certain tubes.

The following [table (4-5) llists all of the tubes in
the equipment with reference to the required
adjustment and the applicable instruction
paragraph.

Table 4-5. Adjustments Following Tube Replacements

Adjustmemt

Tube Type Function

U1 6BQ7 Sync trigger

u2 6CL6 Y% multivibrator

u3 6CL6 Y multivibrator

U4 6AL5 Diode clamp

us 6C4 Clamp control cathode follower
ué 6CL6 75-ohm output clipper amplifier
u7 6CL6 600-ohm output clipper amplifier
us8 6CL6 75-ohm output tube

U9 6CL6 75-ohm output tube

ulo 6CL6 600-ohm output tube

u11 6CL6 600-ohm output tube

u12 5U4GB Full-wave rectifier

u13 6080 Series regulator

ul4 6BH6 Control tube

u15 5651 Reference tube

Adjust sync sensitivity [{para 6-14).
Recalibrate FREQUENCY dial [para_6-13).
Recalibrate FREQUENCY dial [(para_6-13).
Recalibrate FREQUENCY dial[{para 6-13).
Recalibrate FREQUENCY dial[{para 6-13).
None

None

None

None

None

None

Adjust -200 V [(para 6-12

Adjust -200 V [{

Adjust -200 V [Ina._r_a_EIZ)

Adjust -200 V [(para_6-12).

4-6



4-13. Repairs

a. Replacement of Pilot Lamp.

(1) Remove the two screws, behind the case,
that hold chassis to case.

(2) On the edge of the front panel, remove
screws (4 or 10, depending on model) that secure
panel to case. Remove from case.

(3) Press in and turn pilot lamp coun-
terclockwise to unlock it.

(4) Remove defective lamp and replace it
with new one. Push and twist lamp clockwise to
lock in.

T™ 11-6625-258-14

b. Replacement of Fuse.

(1) At rear of signal generator turn
fuseholder cap counterclockwise until free from
fuseholder.

(2) Remove defective fuse and replace with
good fuse having same voltage and current
ratings.

(3) Replace fuseholder cap in fuseholder;
push in and turn cap clockwise to secure.
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CHAPTER 5

FUNCTIONING OF EQUIPMENT

5.1. General

The signal generator is a wide-range, squarewave
generator used with a fast rise time oscilloscope
for testing video amplifier response charac-
teristics. It consists of a free-running, plate-
coupled multi-vibrator which produces a
squarewave output signal. The frequency of the
output signal is adjustable from 1 Hz to 1 MHz.
The squarewave output of the multivibrator is fed
to a push-pull clipper amplifier stage which, in
turn, feeds a power stage consisting of four tubes
connected in push-pull parallel. The power am-
plifier stage is terminated in two separate output
systems. The 75-ohm output is adjusted by a
variable amplitude control and a O- to 60-dB four-
step (increments of 20-dB ) constant impedance
attenuator network. The 600-ohm output is

adjusted by a two-section balanced. amplitude
control. The two outputs may be used separately
or simultaneously. A trigger circuit coupled to the
multivibrator permits synchronization of the
signal generator with an external signal source.
To maintain stable operation of the equipment,
plate voltage for the various circuits is supplied
by a regulated power supply designated to
maintain a constant dc output voltage within

1 percent over line voltage variations from 105
volts to 125 volts ac.

5-2. Block Diagram Description

The block diagram of the signal generator
is described in a through g below. For

complete circuit details, refer to the schematic
diagrams at the back of the manual.

5-1
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Figure 5-1. Signal Generator SG-299(*) /U, block diagram.



a. Sync Trigger. The sync trigger VI accepts
an enternal synchronizing signal (positive pulse
or sine wave) through SYNC IN jack J1 and
converts it into a spike-shaped output signal.
This output is coupled through crystal diode CR1
to control the multivibrator frequency.

b. Multivibrator. Tubes V2 and V3 are wired
to operate a plate-coupled multivibrator.
Clamping diodes (dual sections of V4) are used
with cathode follower V5 to stabilize the output of
the multivibrator. The multivibrator is in a free-
running mode when no external synchronizing
signal is applied through the sync trigger circuit.
The RANGE switch selects the proper RC time
constant to be inserted in the circuit and, with the
FREQUENCY control, determines the operating
frequency. The push-pull output from the
multivibrator is coupled to clipper amplifiers V6
and V7.

c. Clipper Amplifiers. The clipper amplifiers
shape the signals from the multivibrator and
provide the squarewave signal voltage to the
power amplifiers.

d. Power Amplifiers. Four type 6CL6 tubes,
V8, V9, V10, and V11, are connected in a push-
pull parallel arrangement in the power amplifier.
The signals from the clipper amplifiers are
coupled to the power amplifier tubes, which
amplify and apply the squarewave output to the
OUTPUT AMPLITUDE 75 W and 600 W
controls.

e. 75-Ohm Output. The output of power
amplifiers V8 and V9 is coupled through the

T™ 11-6625-258-14

OUTPUT AMPLITUDE-75 Woutput con-
nector J2.

f. 600-Ohm Output. The output of power
amplifiers V 10 and V11 is coupled through the
OUTPUT AMPLITUDE-600 Wcontrol to 600
W output connector J3.

g. Power Supply. An ac line voltage is applied
across the primary of power transformer T1. The
secondary windings of T1 supply all filament and
heater voltages and the necessary high voltage for
operation of full-wave rectifier V12. Series
regulator V 13, control tube V 14, and reference
tube V 15 form a feedback control system to
minimize any shift of the — 200-volt dc plate
supply .

5-3. Multivibrator

a. The multivibrator in the signal generator
uses two 6CL6 tubes connected in an RC plate-
coupled multivibrator circuit. Capacitors CX1
and CX2 provide coupling between the two
sections of the multivibrator and, in conjunction
with grid resistors RX1, RX2, and RX3, comprise
a timing network which determines the range of
multivibrator frequency. The values of these
components are changed for each frequency range
as selected by the RANGE switch and
fig. 5-3). FREQUENCY control R9 provides a
variable grid-return voltage which results in a
frequency adjustment on each range in a ratio of
10 to 1.

5-3
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Figure 5-2. Multivibrator circuit, simplified schematic diagram.

b. A negative type power supply is used
throughout this signal generator. Thus, the
plates of all amplifier tubes are returned to
ground. Tubes V2 and V3 alternately conduct and
cutoff. With V2 not conducting, CX1 charges to
the full value of the plate supply voltage. The
coupling of CX1 to the grid of V3 through R37
causes the grid of V3 to become more positive,
thereby increasing plate current through V3. The
plate voltage of V3 decreases because of the
voltage drop across its plate load, R40 and LA4.
This change in voltage is coupled through CX2
and R4 to the grid of V2, driving V2 beyond
cutoff. When the plate current of V3 stabilizes
and there is no further change in plate voltage,
the bias on V2 decreases to above cutoff through
resistors RX2, RX3, and R9, thereby allowing V2
to conduct. When V2 conducts, its plate voltage
decreases because of the drop across its plate
load, R3 and L1. This drop is coupled through
CX1 and R37 to the grid of V3, driving V3 into

5-4

cutoff. Resistors RX 1, RX3, and R9 form the grid
leak resistance for V3, enabling it to return to a
conducting state to complete one cycle of
operation.

c. FREQUENCY control R9, with calibration
resistor R8 and fixed resistor R7, serves as a
voltage divider across the — 200-volt supply.
Varying FREQUENCY control R9 changes the
bias on the multivibrator tubes, and, in turn, the
frequency of operation. Resistor R34 serves as the
cathode return for V2 and V3.

d. A diode clamp circuit consisting of V4 and
V5 limits the peak voltage applied to the grids of
V2 and V3 and improves the squarewave output
from the multivibrator. The cathodes of the diode
clamps are returned through R27 (cathode
resistor for V5) to the — 200-volt supply. These
clamp tubes remain cutoff until the grid voltage
applied to the multivibrator exceeds the negative
voltage at the cathodes of the diode clamps. This
voltage causes the plates of the diode clamps to



become positive and the diode clamps conduct,
thus limiting the peak voltage applied to the grid
of V2 and V3.

e. Operating bias of V5 is determined by the
drop across cathode resistor R27. The current
through cathode follower V5 can be adjusted by
variable resistor R18 which, in series with
resistors R26 and R15, serves as a voltage divider
across the — 200-volt supply. C10 and R19 are
included in the circuit to reduce the effects of
parasitic.

f. The output of the multivibrator is a
squarewave form. SYMMETRY control R17
balances the periods of conduction from the two
halves of the circuit. The output of V2 and V3 is
applied through capacitors C19 and C28 to the
clipper amplifiers. Resistors R5 and R35 are
parasitic resistors inserted in the screen grids of
V2 and V3 for more stable operation.

5-4, RANGE Switch

(fig. 5-3)
The function of RANGE switch S1 is to insert
different RC time constants into the
PIN 6 PINS
§ V

TO(FREQUENCY| CONTROL
R9
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multivibrator circuit for the various frequency
ranges. It is a six-position wafer-type switch with
600 indexing between positions.

a. On the Xl range (shown), capacitor C12 is
connected between the plate of V3 and the grid of
V2. Resistor R28 is the grid resistor for V2 on this
range. Capacitor Cl is connected between the
plate of V2 and the grid of V3; resistor R10 is the
grid resistor for V2 on this range. The junction of
resistors R28 and R10 is connected through XI
calibration control R20 to FREQUENCY control
R9 .

b. On the X10 range, capacitors C13 and C2
replace capacitors C12 and. Cl, and resistors R29
and R11 replace resistors R28 and R10. The
junction of R29 and R11 is connected through
X10 calibration control R21 to FREQUENCY
control R9,

¢. On the X 100 range, capacitors C14 and C3
replace capacitors C 13 and C2. The junction of
resistors R29 and R11 is connected through
resistor R22 to FREQUENCY control R9.

PIN.2 PIN6
v3 ve

SI/O
—— ...___,_..L___{

/
/

/' RIO

7‘1 3.05 MEG
2|/
1 i / )/
To 3 3
© ©
» >
r . [ooRIfe. |
L) f o XK
5 oo = ca
1000
RII |
6837K ‘
cs
200
RI2
370k 1"
c6
39
RI3
216.5K
NOTES:
I. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, R25 4. IN A AND B MODELS, C! 1S .22 UF.

CAPACITANCES ARE IN U UF.
2. [TJINDICATES EQUIPMENT PANEL MARKING.
O = PANEL CONTROL @ =SCREWORIVER ADJUST
3. SWITCH SECTIONS ARE SHOWN IN COUNTE RCLOCKWISE
POSITION AS VIEWED FROM KNOB END. WAFER SECTION "A"
CLOSEST TO KNOB.

50k 5. IN THE.A MODEL SUPPLIED ON ORDER NO. 4502-PP-60,

RII AND R29 ARE 684K AND RI3 ANDR3I ARE 2/6K.
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Figure 5.3 RANGE switch schematic diagram.



T™M 11-6625-258-14

d. On the X1K range, capacitors C15 and C4 5-5. Sync Trigger
replace capacitors C14 and C3. The junction of

resistors R29 and R11 is connected through X1K
calibration control R23 to FREQUENCY control
R9 .

e. On the X10K range, capacitors C16 and C5

FREQUENCY control R9.

f. On the X100K range, capacitors C17 and C6
replace capacitors C16 and C5, and resistors R31
and R13 replace resistors R30 and R12. The
junction of R31 and R13 is connected through

X100K calibration control R25 to FREQUENCY

control

5-6

IN R6
100K

é‘YN TRIGGER

68Q7A 330K T5
7 —_——— ——— 2

\ r R33
g3 82K
R38 R36 e<:w R39
27K 3900 50K
> - > - 200V
NOTES: 2aov oc

I. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, CAPACITANCES ARE IN U UF.
2. CJINDICATES EQUIPMENT PANEL MARKING. @)= SCREWDRIVER ADJUST.

3. IN THE UNLETTERED MODEL,CRIISA TYPE IN34. EL6625—258-14—-TM—12

Figure 5-4. Sync trigger circuit simplified schematic diagram.

a. When synchronization is required, an ex-
ternal sync signal is injected into SYNC IN jack
J1. This external signal is applied across resistor
R32 through capacitor C8, and coupled to the grid
replace capacitors Cl 5 and C4, and resistors R30 of V1B through parasitic suppressor R16.
and R12 replace resistors R29 and R11. The
junction of resistors R30 and R12 is connected
through X10K calibration control R24 to cutoff. Application of a positive-going pulse of at
least a 3-volt peak drives V1B into conduction.
The increased voltage drop across resistor R1
causes the plate voltage of V1B to drop. The
inductive action of L2 produces a sharp leading
edge on the waveform at the plate of V1B.

Resistors R6 and R38 comprise a voltage dividing
network that biases the grid of V1B beyond



b. Section V1A is normally conducting. When
the plate voltage of V1B goes negative, VIA is
driven into cutoff due to the coupling through
capacitor C9 and resistor R14. Inductance L3 in
the plate circuit of V1B offers zero impedance
when this section of the tube is conducting,
thereby effectively shorting out resistor R2.
However, when V1A is cut off by application of a
sharp pulse to the grid, L3 presents a very high
impedance to the pulse and R2 becomes the ef-
fective plate load. When section V1B reaches a
steady state of cutoff, during the pulse period, L3
again presents zero impedance until the tube is
driven into conduction by the trailing edge of the
pulse. Inductor L3 again presents a high im -
pedance and R2 again becomes the effective load.
Thus the output of VIA is differentiated, thereby
producing a series of alternate spikes.

c. The negative spikes produced by V1 are
coupled through crystal rectifier diode CR1 to the
plate of V2, thereby providing synchronization
for the multivibrator.

d. When using external synchronization, the
negative spike from the sync trigger circuit,
coupled to the grid of V3[(fig. 5-2)|through CR1,
cuts off V3. To obtain the proper synchronization
in the multivibrator, the negative cutoff pulse
from the trigger must reach the grid of V3 before
the tube reaches cutoff as a result of normal free
running operation. To accomplish this, the
multivibrator must be adjusted to a frequency
slightly lower than that of the incoming syn-
chronizing signals.

e. Variable resistor R39, together with R33,
controls the sensitivity of the sync trigger circuit.
It is adjusted so that the system will trigger on a
minimum sync input signal of 3-volts peak. In
practice, it is recommended that 5-volt peak sine
wave or positive pulse signal be used.

f. Resistor R36 serves as a common cathode
bias resistor to limit current through both sec-
tions of VI.

T™ 11-6625-258-14

5-6. Clipper Amplifier

a. The output of multivibrator tubes V2 and
V3 is coupled through capacitors C19 and C28 to
provide a push-pull driving signal for the two
6CL6 clipper amplifier tubes V6 and V7. This
push-pull signal from the multivibrator drives
clipper amplifier tubes V6 and V7 alternately into
cutoff and into saturation, thereby producing
amplified, square-topped output signals at the
plates of V6 and V7.

b. The input signals are applied across grid
resistors R54 and R70 and connected through
parasitic suppressor resistors R52 and R73 to the
control grids of V6 and V7, respectively.
Resistors R41, R45, and R60 form a voltage
divider across the — 200-volt dc supply to provide
a fixed bias for the grids of V6 and V7. (In the A
model, resistor R45 is omitted and the value of
R41 is increased to 150K. ) Resistor R61 serves as
a common cathode. Resistors R46 and R78 in the
screen circuits prevent parasitic.

c. The plate load of V6 consists of two
resistors, R42 and R43, in parallel with a
frequency compensating network made up of R47,
C18, L5, R55, R62, and C23. A similar circuit
made up of resistors R81 and R82 in parallel with
the frequency compensating network R79, C30,
L6, R71, R67, and C24 serves as the plate load for
V7.

d. At low frequencies, R42, R43, R81, and R82
serve as the plate load for V6 and V7. However,
as the frequency increases, the impedance of the
compensating networks decreases and the net-
works function increasingly as a part of the ef-
fective plate loads for V6 and V7. This action of
the compensating networks permits handling a
wide band of frequencies by the clipper amplifier
while maintaining the desired frequency response
characteristics. The overall frequency respponse
is further maintained by dc coupling to the power
amplifier stage.

5-7
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Figure s-5. Clipper amplifier circuit, simplified schematic diagram.

5-7. Power Amplifier and 75 W ATTEN Switch
a. Power Amplifier [Fig. 5-6).

(1) The power amplifier consists of four type
6CL6 pentodes connected in push-pull parallel.
The outputs from the clipper amplifier drivers, V6
and V7 are 1800 out-of-phase with each other;
therefore, one-half of the power amplifier is
conducting while the other half is cutoff.

(2) Outputs from the clipper amplifier tubes
are directly coupled from the plate load networks
of v6 and Vv7 through parasitic suppressor
resistors R48, R50, R76 and R80 to the grids of
power amplifiers V8, V9, V10, and V11.
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Figure 5-6. Power amplifier circuit, simplified schematic diagram.

(3) The power tubes alternately switch from
conduction to cutoff. Due to the heater-cathode
capacitance, a transient effecting the leading and
trailing edges of the waveform is introduced. A
compensating network, consisting of resistors
R57, R63, R64 and inductance unit L7, inserted in
the common cathode circuit of the power am-
plifiers, introduces a corrective transient of
opposite polarity to that produced by the in-
terelectrode capacitance. The other sections of L7
are inserted in series with the filament circuits of
the power amplifier tubes and keep radio
frequency (rf) out of the filament line. Resistor
R56 is a common suppressor resistor for the
suppressor grids.

(4) Each half of the push-pull parallel power
amplifier is connected to a separate output
system. The output of V8 and V9 is connected to
OUTPUT AMPLITUDE 75 Wcontrol R51
which adjusts the voltage input to the
75 WATTEN switch. The output of V10 and
V11 is connected to the OUTPUT AMPLITUDE
600 Wcontrol R84A and R84B which adjusts
the voltage level at 600-ohm output connector J3.

(5) Resistors R44, R49, R77, and R83 are
parasitic resistors inserted in the screen grids of

the output tubes to minimize the effects of
transients. Capacitor C21 bypasses the sup-
pressor grids of the output tubes to ground.

b. 75 ATTN Switch[(fig. 5-7). The
75 WATTEN switch is a three-section pi-type
attenuator, each section introducing a 20-decibel
(dB ) loss when switched into the circuit. The
switch has four positions.

(1) In the O-DB position shows the
switch in the 60-DB position), the OUTPUT
AMPLITUDE 75 W control is connected
directly to 75 Woutput jack J2.

(2) In the 20-DB position, the 75-ohm signal
is connected to the junction of voltage divider
resistors R53 and R59. The voltage across R58
and C20 is connected to 75 Woutput jack J2.

(3) In the 40-DB position, the voltage across
R58 and C20 is connected to the junction of
voltage divider network C22, R66, and R68. The
voltage across R69 and C26 is connected to
75 Woutput jack J2.

(4) In the 60-DB position, the voltage across
R69 and C26 is connected to the junction of
voltage divider network R72, R74, and C27. The
voltage across R75 and C29 is connected to
75 Woutput jack J2.

5-9
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Figure 5-7. Attenuator switch schematic diagram.

5-8. Power Supply
0 3

To insure proper operation of the signal
generator, it is essential that all dc voltages are
regulated and free from ripple or noise. Special
regulating features are, therefore, included in the
power supply circuit. The following description
covers the SG -299/U model only. Differences of
other models are explained. For additional in-
formation see [figures FO-4,|FO-5

a. Power transformer T1 supplies all of the ac
voltages necessary for the operation of the signal
generator. The primary of the power transformer
consists of two windings normally wired in
parallel for 115-volt operation. When 230-volt
operation is required, the dual primaries are wired
in series. The ac line voltage from P1 is fed
through fuse F1 and power on switch S3 to the
primary of TIl, (In the A model, S3 is a double-
pole switch. In the C and D models, fuse F1 and
switch S3 are connected in series in the same line.
Plug P1 has three prongs in the B, C, and D
models; in the A model, supplied on order No.
4502-PP-60, the third prong is grounded to the
chassis.) Fan Bl is connected across one primary
winding of T 1 and provides forced ventilation for
the signal generator. In the C and D models, a
falter is inserted in the ac line. (The filter in the C
model comprises a dual 0.1 mF, 250-volt ac
capacitor and the D model has a dual 0.01 mF
capacitor. ) A type 5U4GB full-wave rectifier
tube, V12, fed by the high-voltage winding of the
transformer, provides an unregulated dc output
voltage. Input filter C31 minimizes any ripple
present in the output of the rectifier. (In the

5-10

unlettered model, C31 is comprised of one 40 mF
section and two 20 mF sections connected in
parallel. In the A and C models, C31 is comprised
of two 40 mF sections connected in parallel. In
the B and D models, C31 is a single 80 mF
capacitor. )

b. A cathode follower regulator tube, V 13, is
connected between the unregulated dc voltage
and chassis ground. The cathode resistance of
this tube is made up of resistors R91, R92, R94,
R95, and R96 in parallel with the power supply
load between chassis ground and the — 200-volt
supply. Grid bias for control tube V14 is taken
from the center arm of calibrating resistor R95. A
change in the bias voltage of V 14 will result from
any change in the voltage present between ground
(chassis) and the — 200-volt output. Resistor R89
provides decoupling between the grids of V13,
which are connected to the plate of V14. Resistor
R86 is the plate load of V14 and screen voltage for
this tube is taken from the junction of R85 and
R90. Reference tube V 15 references the cathode of
V14 to the — 200-volt output.

c. A change in the plate voltage of V14 will
cause an identical change in the grid voltage of
V13. The cathode follower action of V13 will then
cause a corresponding change to take place
between ground and the — 200-volt output. The
plate voltage of V14 is determined by the bias
voltage obtained from R95, which is controlled by
the voltage across the regulated output;
therefore, any tendency for the output voltage to
change will be compensated by a change in bias
voltage applied to the control grid of V14.
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Figure 5-8. Power supply circuit (SG-299/U model ), simplified schematic diagram.

d. The shunting effect of resistors R87 and R88
prevents excessive current from passing through
V13. A shunt path is also provided around V15 by
R93. Resistors R91 and R92 provide decoupling
between the cathodes of V13. Capacitors C32 and
C33 prevent transients from effecting circuit
operation. (Capacitor C33 is not used in the A
model. ) Additional filtering of the regulated
output voltage is accomplished by capacitor C34.
(In the A, B, C, and D models, capacitor C34 is
25 mF.)

e. The output voltage can be adjusted by

calibration control R95. When the proper output
of — 200 volts dc has been established, the
regulating control circuits will maintain this
voltage constant over a line voltage range of 105
to 125 volts ac (220 to 240 volts at).

f. The positive side of the power supply is
connected to chassis ground. This permits direct
coupling between the output amplifier plates and
the output jacks without shock hazard.

g. Resistor R97 is connected in series with pilot
lamp DS1 to limit the current through the pilot
lamp.

5-11
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CHAPTER 6

GENERAL SUPPORT MAINTENANCE

Section |

6-1. Scope

The procedures for troubleshooting and genera
support maintenance of the signal generator are
outlined in subsequent sections of this chapter.
Where applicable, the procedures include in-
structions for making voltage and resistance
measurements and instructions for replacing
components when the procedure is not obvious.
When making voltage and resistance
measurements, observe the instructions in
[paragraph 6-2|

6-2. Voltage and Resistance Measurements

WARNING
Be very careful when handling or testing

GENERAL

any part of the signal generator while it is

connected to the power source. Certain

points throughout the chassis operate at

voltages above 250 volts. Do not touch

these points while power is being applied

to the signal generator.
Make all voltage and resistance measurements
using Multimeter AN/USM-223, or equivalent,
at the points specified in the troubleshooting
table. To make measurements that are not
specified in[table 6-11 refer to the appropriate
schematics and wiring diagrams to determine the
test point desired.

Section Il. GENERAL SUPPORT TOOLS AND TEST EQUIPMENT

6-3. Tools and Test Equipment
Tools and test equipment required for
troubleshooting the signal generator are listed in

Maintenance Allocation.

Section ll.

6-5. Organization of Troubleshooting Pro-

cedures

a. General. The first step in servicing a
defective signal generator is to sectionalize the
fault. Sectionalization means tracing the fault to
one of the major circuits responsible for the
abnormal operation. The second step is to localize
the fault. Localization means tracing the fault to
a particular stage or network within one of the
major circuits. The t bird step is to isolate the
fault. Isolation means tracing the fault to the
defective part responsible for the abnormal
condition. Some faults, such as burned-out
resistors, arcing, and shorted transformers often
can be located by sight, smell, and hearing. The
majority of faults, however, must be isolated by
checking voltages and resistances.

b. Component Sectionalization, Localization,
and lIsolation. Listed below is a group of tests

64. Special Tools and Equipment
No special tools or equipment are required.

TROUBLESHOOTING

arranged to simplify and to reduce unnecessary
work and to aid in tracing a trouble to a specific
component. Follow the procedure in the sequence
given. A serviceman must be careful not to cause
further damage to the signal while it is being
serviced.

(1) Visual inspection. The purpose of visual
inspection is to locate faults without testing or
measuring circuits. All visual signs should be
observed and an attempt made to sectionalize the
fault to a particular function.

(2) Operational tests. Operational tests
frequently indicate the general location of trouble.
In many instances, the tests will help in deter-
mining the exact nature of the fault. The daily
maintenance service and inspection
contains a good operational test.

(3) Troubleshooting table. The trou.
bleshooting lists symptoms of

6-1
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common troubles and gives (or references)
corrective measures. Such a table obviously
cannot include all trouble symptoms that may
occur. The repairman should use this chart as a
guide in analyzing symptoms that may not be
listed.

(4) Voltage and resistance measurements.
Take voltage measurements at the tube sockets
related to the stage in question[(fig. 6-1 off 6-2). ]
Where abnormal voltage reading is obtained, take
resistance measurements.

(5) Intermittent troubles. In all the tests,
the possibility of intermittent troubles should not
be overlooked. If present, this type of trouble
often may be made to appear by tapping or
jarring the equipment, It is possible that some
external connections may cause trouble. Test
wiring for loose connections; move wires and
components with an insulated tool, such as a
pencil or fiber rod. This may show where a faulty

6-2

connection or component is located. Minute
cracks in printed circuit boards can cause in-
termittent operation. A magnifying glass is often
helpful in locating defects in printed boards.
Make continuity measurement of printed con-
ductors.

c. Visual Inspection. Failure of the signal
generator to operate properly can often be traced
to one or more of the following faults:

(1) Improperly connected power cable, or no
voltage at the outlet into which the power cable is
connected.

(2) Burned-out fuse.

(3) Broken wires.

(4) Defective tubes.

(5) Improperly connected output or input
cables.

(6) Worn, broken, or disconnected cords or
connectors.
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Figure 6-1. Tube socket voltage and resistance diagram (unlettered, B, D, and E models ).
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NOTES
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64
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