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WARNING 
THIS UNIT CONTAINS HIGH 
VOLTAGE , HIGH CURRENT 

POWER SUPPLIES. 

Potentials up to 8000 volts* at lethal current 
levels are present and exposed to mainte
nance personnel working with power on and 
interlocks defeated. 

When maintenance requires working with 
power on and unit open, exercise extreme 
caution . Stand on insulated surface. Work 
with only one hand inside unit. Use only high 
voltage insulated tools. Have second person 
standing by at all times . 

* Depending upon transmitter being used. 

~[p>~~lJ~ 
ELECTRONIC CORPORATION 
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Model 6021\ Section 1 

1-1. I N'rRODUCTION 

SECTION I 
GENERAL INFORMATION 

This manual contains information required to install , operate , and maintain the Model 602A 
FM Transmitter. Section I describes the transmitter and lists its specifications, Section 11 
provides insta llation instructions , Section Ill contains operating procedures, and Section IV 
describes the principles of operation , Maintenance procedures and troubleshooting diugrams 
are contained in Section V , and replaceable parts are identified and listed in Section VI. A 
complete operating and servicing manual covering the Model 680 FM Exciter ls separate 
irom this publication. 

1-2 . GENCRAL DCSCRIPrION 

The Model 602A FM Transmitter (figure 1- 1) is composed of a Model 680 FM Exciter , an 
RF amplifier and power supply, a low-pass harmonic filter , and an RF directional coupler . 
The transmitter provides an output of 1000 to 2500 watts in the frecµency range from 88 to 
108 MHZ, and is type-accepted by the Federal Communications Commission under Part 73 , 
Broadcast Services . 

The Model 680 FM exciter is an a ll-solid-state unit that provides monaural , stereo 
Cw/Model 682) and Subsidiary Communications Authorization (w/Model 683) modes of 
operation in accordance with FCC and l11ternat1onal standards , The modulation method 
is ''direct l'M" with no miXers or multipliers after the modulated oscillator . 

1-2, l. Physical Characteristics 

Physical characteristics of the Model GOZA , are given in table 1-1. 

Table 1-1. Physical Characteristic& 

Cabinet Dimensions: 

Weight: 

cabinet Style: 

Input/Output Connections: 

a . RF Output: 

b. Sampled RF Output t o Station 
Monitor: 

c . Audio Inputs: 

Cooling Provisions: 

09 8-7030 

75 inches high , 34 inches wide, 
25. S inches deep 

1000 pounds (450 kilograms) 

Enclosed steel cabinet; access provided 
through hinged front panel and rear door. 

1-5/8 inch coaxial line flange 

Type BNC female 

Barrier strip 

Self-contained blower provides forced air 
at 530 cfm (approximately) 

1-1 
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Model 602A Section l 

Table 1-1. Physical Characteristics (Continued) 

Ambient Temperature: 

Altitude: 

Humidity: 

1-2. 2 . Functional Character istics 

o0 c t o +45°c (+32°r t o +ll3°P); continuous 
duty at rated power output, 

0 to 7500 feet; continuous duty at rated 
power output • 

0 to 95% 

Functional characteristics of the Model 602A, are given in t able 1-2. 

Table 1-2 . Functional Characteristics 

Fre quency Range: 

RF Power Output: 

RF Power Output Capability: 

Output Impedance: 

VSWR: 

Frequency Stability: 

Modulation Capability: 

RF Bandwidth: 

Harmonic Attenuation: 

FM Noise: 

/\M Noise: 

Input Line Voltage: 

Permissible Line Volt age Vari.:ition: 

Power Factor: 

Power Consumption: 

Tube Complement: 

1-2 

88 to 108 MHZ 

1000 to 2500 watts 

2500 watts 

50 ohms 

l. 4:1 maximum 

± 1 KHZ 

± 75 KHZ minimum (100% modulation) from 
carrier frequency 

750 KHZ a t - db points 

80 db minimum below carrier amplitude 

At least 65 db below 100% modulation at 
400 HZ 

At least 50 db below referenced to 100% 
a mplitude modulated carrier 

200 to 240 vac , single phase , SO to 60 HZ 

± 5% from nominal 

0.9 

5 . 4 kilowatts at Tull RF power output 

One 4Xl50 (drive r); one SCX1500/\ (power 
a mplifier) 
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Model 6021\ Section 1 

l'able 1-2 . Functional Characte ristics (Continued) 

Controls and Indicators: 

Remote Control: 

Overload Protection: 

NOTE 

See table 3-1 

Terminal board provided for remote 
control connections 

The following conditions will cause the transmitter 
high voltage (plate and screen vo ltages) to be shut 
down . 

a . Circuit Breaker Operation: 

b. Overload Relay Operation: 

Overload Indicators: 

1-3. OPTIONAL J:OUIPMI:11.1T 

l. PA HV filter component fault 
2. Driver HV filter component fault 
3 . HV rectifier fa ult 
4. HV transformer fault 
5. Screen supply filter component fault 

1. Excessive PA plate current 
2. Excessive driver plate current 
3. Excessive PA screen current 

Tally lights on front panel identify the 
overloaded circuit. 

Terminals are provided for connection to an optional overload recycle unit (part number 
001 -8127-0l) . This unit automatically recycle s the transrnitter t o normal operation 
following a momentary current overload in t he driver or PA stage . Consecutive recycling 
is limited to four (but not less than three) times within eight seconds following the 
operation of any overload relay. If the o verload exists after a maximum of four recycles , 
the transmitter plate and screen voltages will remain of! until the overload ls reset 
manua lly . 

098-7030 
1-3 
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Model 602A Section ll 

SECTION 11 
INSTALLATION 

2- 1, lNST/\LI.ATION PI.ANNING 

Dimensions essential to know for proper installation of the Model 602A FM Transmitter are 
shown 11, figure 2-1. 

2-1. l. Environmental Reguirements 

Location of the Model 602A must be within the following environmental requirements: 

a. Maximum altitude : 

b. Maximum temperature: 

c. Minimum temperature: 

d . Maximum humidity: 

2-l. 2. Space Requirements 

7500 feet 

+4 soc (11301') 

When insta lling the Model 602A 1t is important that sufficient space be left at the front 
and rear t o permit full opening of the hinged front access panel and rear cabinet door. 
As shown in figure 2 -1, at least 30 inches of space must be provided in front of the 
cabinet and the unit sl1ould be placed with the rear no closer than 29 inches from the wall . 

Adequate overhead SPiJCC must also be provided to permit t he RF output connections to 
be made and to allow for adequa t e dispersal of cooling air discharged through the 
cabine t t op. A minimum distance of two feet from the cabinet top to the ceiling is 
recommended . 

2-1.3 . Power Requirements 

Requirements for input power and power consumption are provided in table 1-2, functiona l 
characteris tics, in Section I. 

2- 1.4. Cooling Requirements 

There are no external cooling requirements for the Model 602A. The unit is cooled by 
a internal blower which draws filtered air in through openings on the rear cabinet door. 
Blower B?., the main centraxial b lower, draws air in at a rate of 530 cubic feet a minute , 
Space provisions for opening of the rear door wUl ensure sufficient intake of cooling 
air . A minimum overhead space of 2 feet will normally be adequate for dispersing air 
exhausted through the cabinet top . 

2-2 . UNPACKING AND INSPECTION 

lnspect the equipment for shipping damage as soon as it is unpacked. Check for 
broken knobs, tubes , meter tacos , and connectors . Inspect surfaces for dents and 
scratches. Uthe equipment is damaged in any way, notify the carrier immediately a net 
report the damage. 

09-8-7030 2-1 
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Model 602A Section II 

2-3 . INPUT AND OUTPUT CONNECTIONS 

With t he exception of the RF output to the transmitting antenna a nd t he sampled RF 
output t o t he s tation monitor, all inputs and outputs to the Model 602A ate routed into 
the unit at one of two places: (1) t hrough the two holes cut into t he rear of the cabinoL, 
one to the left and one to the right, on the cabinet base; or (2) through the base of the 
cabinet if an open pit installation is planned . The Rf output termination is a l-S/ 8 
inch coaxial flange located on top of the cabinet . The sampled RF output is via a 
BNC receptacle located on the outside wa ll of the RF cavity . 

2-3 .I. Rr Input/ Output Connections 

The RF input and output connections are made to the Model 602A as follows: 

a. A short length of RG-58/U coaxial cable with BNC connectors al each end is 
connected between the exciter RF OUT jack and RF INPUT jack J4 located on 
unde rside of RP amplilier cavity. Ensure that these connectors a re firmly in 
place . 

b . Using 1-5/8 i nch coa.J<ial waveguide , connect t he output o f directional coupler 
DCl t o transmitting antenna. 

c. Using RG-58/U coa>:ial cable, connect station monitor to jack J3 located on 
right-hand s ide oI RF amplifier cavity as viewed from t he rear. 

2-3 . 2. Primary Power and Groundlng Connections 

Primary mains power connections are made in t he Model 602A cabinet at TB2 , which is 
located on the base of the cabinet at the extreme right-hand s ide as viewed from the rear. 
(See figure G-3 .) The safety disconnect switch supplying mains power to the transmitter 
should be rated at 100 amperes . 

Using AWG No . 6 copper wire , connect t he mains voltage to terminals land 2 of TB2 . 
Connect the neutra l lead , if used, to 'l'B2.-3 , which is connected to t he main frame 
grounding l ug on t he baseplate assembly . 

NOTE 

It is essential that t he exact mains voltage be 
determined before connecting the primary wind-
ings of filament transformer T2 and high-voltage 
transformer T3. filament transformer T2 is 
located inside t he RF cavity and high-voltage 
transformer Tl is located on the baseplate assembl y. 
(See figures 6-3 and 6-9) . 

The primary winding of filament transformer T2 1s tapped to a llow operation from a 
200 vac or a 220 vac source. If t he available mains voltage is between 200 and 220 
vac, connect the input to terminals l and 2 of Tnl0 inside the RF cavity . If the 
available mains voltage is above 220 vac , connect the input t o terminals 1 and 3 
of TDl0 . 

The configuration of high-voltage transformer T3 is illustrated in figure 2-2 . Connect 
one side of the mains voltage to terminal l and the other side to that terminal represent
ing the closest value to the available mains voltage . lf the Ucensed RF output of the 
Model 602A is 1500 watts or less , ensure that terminal 6 and termina l ll (3400 volt RMS 
tap) are connected across high- voltage rectifier CR1-CR2 . (See figures 5-1 and 6-7 .) 
If the licensed RF output is greater than 1500 watts , ensure that terminal 6 and terminal 7 
are connected across t ho high-vol~ge rectifier. 

098-7030 2-3 
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Model 602A Section II 

2- 3 . 3 Exciter Input Signal Connections 

All input signal connections to the exciter are made at TB-1, which is a 10-terminal 
barrier strip located on the exciter rear panel. See exciter instruction manual. 

2-4. REMOTE CONTROL CONNECTIONS 

2-4 .1 Exciter Remote Control 

There are no exciter remote control connections required. If a model 682 stereo generator 
is used consult the 682 instruction book for pilot on/off connections. Should a 683 SCA 
generator be used consult the 683 instruction book. for sub-carrier on/off connections. 

2-4. 2. RF Amplifier Remote Control 

As shown in figure 2-4, remote connections for the RF amplifier are made at T.Bl to provide 
the following functions: 

2-4 

a. Filament on and off (transmitter start and stop) 

b. High voltage on and off 

c. Power raise and lower 

d , Power amplifier plate voltage readout 

e , Power amplifier plate current readout 

NOTE 

If it is desired to operate the amplifier before 
making the remote connections, a jumper must 
be connected between TBl-4 and TBl-5 to com
plete the high-voltage control circuit . 
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Mode l 602A Section 11 

2-5. INITIAL TURN-ON PROCEDURCS 

2-5 .1 Exciter Initia l l'urn-On 

There are no preliminary adjustments or checks necessary before placing the model 
680 I'M txciter in operation . It will come on at the time the master switch is turned 
on and will lock on frequency within IO seconds after power is applied . 

2-5. 2 RF Amolifier Initial Turn-On 

Protective devices and circuitry incorporated In t he Model 602A provide maximum safety 
to operating personnel and minimize the occurrence of component damage during operation. 
Hlgh-voltage circuitry cannot be energized unless all access door interlocks a re closed. 
A time delay prevents plate and screen voltages from being applied to the tubes until Lhe 
filament voltage has been applied t o the tubes for a warmup period of 45 seconds . 

To energize the Model 602A proceed as follows : 

This unit contains high-voltage I high-current 
power supplies . 

Potentials up to 5000 volts at lethal current levels 
are present and exposed t o maintenance person
nel working with power on and interlocks 
defeated . 

Whe n maintenunce requires working with power 
on and unit open , exercise extreme caution . 
Stand on insulated surface . Work with only one 
hand inside unit and the other hund in your pocket. 
Use only high-voltage insulated tools. Have 
second person sta riding by at u ll time:;. 

a . Check for full closure of hinged front access pa 11cl and rear cabinet door and set 
LOCAI/REMOTE CONTROL switch AlO to LOCAL. 

b. Set AC LINE c ircuit breaker CB! to ON and check for no glow of fuses fl t hrough 
F4. 

c . Set MASTER SW control Al to ON . When blower B2 builds up sufficient air flow, 
air interlock switch S2 w111 close and apply p1irnary power LO !ilament transformer 
T2 and time dela y relay K7 . The lime delay will start and prevent the application 
of plate and screen voltages for 45<±. S) seconds. Verify that air interlock switch S2 
Opera tes by glow of rIL i ndicator lamp DSl, 

d. Rotate DRIVC control R2 fully counterclockwise . 

e~ Open rear cabinet door so thilt the wiper arm position of Rl3 can be observed. (See 
figure 6-1.) 

098-7030 2-5 
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f. Press and hold POWER switch SS in the LOWER position until motor B3 drives 
wiper a rm of Rl3 fully counterclockwise. 

g. Close rear cabinet door. 

h. After 45-second time delay has elapsed, note t hat INTtRLOCK indicator lamp 
DS2 lights . 

L Set MULTIMETER se lector switch S3 t o FINAL FIL VOLTS and adjust FILAMCNT 
potentiometer R26 for an indication of 5 vac on MULTIMETER Ml. If t he 5 vaa 
indica tion cannot be obta lned by the adjustment of R26, change the prima ry tap on 
transformer T2 a s req.iired. (See paragraph 2-3 . 2, ) 

k. Rotate DRIVE control R2 and exciter OUTPUT POWER ADJUST control AlR16 fully 
counterclockwise. 

m. Set PLATE switch S4 t o ON and t hen release; note that HV ON indicator lamp DS3 
lights . FINAL PlATE CURRENT meter M4 should indicate near zero and , if trans
former T3 has been connected for a transmitter RF output of 2500 watts, FI NAL 
PLATE VOLTAGE meter M3 should indicate slightly above full scale (greate r than 
5000 volts) . If transformer T3 has been connected for a transmitter RF output of 
1000 watts , FINAL Pl.ATE VOLTAGE meter should indicate 3400 volts . 

n . Set MULTIMETER selector switch S3 to DR Pl.ATE VOLTS. MULTIMETER Ml 
should indica t e approximately 2000 volts. 

This completes the initial t urn-on sequence. The transmitter can now be tuned to the 
assigned operating £requency as described in Section Ill, 

T81 2 3 4 5 7 8 9 10 11 

HV 
OFF LOW ISE 

Fil NOTES 
ON 3&7 

NOTES -'-

POWER P.A. P.A. 
NOTES Ep Ip 

4 & 7 V 

1 &7 
HYON 
NOTES 
2& 7 

NOTES: 
1. FILAMENT SWITCH IS SPST TYPE 
2. HV ON SWITCH IS NORMI\LL Y OPEN MOMENT /\RY CLOSURE SPST TYPE 
3. HV OFF SWITCH IS NORMALLY CLOSED MOMENTARY CLOSURE SPST TYPE 
4. POWER SWITCH IS NORMALLY OPEN SPOT TYPE 
5. P.A. Ep METER o-7500 VDC (0-1 Milliampere Movement) 
6. P.A. Ip METER 0 - 2 DC AMPERES 
7. MAXIMUM LOOP RESISTANCE 150 OHMS 

Figure 2-4. RF Amplifier Remote Control Connections 
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Model 602A 

SECTION Ill 
OPERATION 

3-1. FRONT PANEL CONTROLS AND INDICATIONS 

Section 111 

As shown in figures 3-1 through 3-3, all operational controls and indicators for the Model 
602A are located on the front of the unit . Table 3-1 lists these operuting controls and indi
cators and gives their reference designators and a brief functional description of each . 

3-2. OPERATION 

Perform the initial turn-on procedure as outlined in paragraph 2-5 and allow approximately 
JS minutes for the exciter l o warm up and stablize. 

Ml M3 C4S M4 OSI DS2 OS3 M2 C27 

Figure 3-1. Meter Panel and RF Amplifier Tuning Controls 
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Model 602A 

R26 S3 0S5 S9 0S6 054 sa 

Sl 

Figure 3-2. Front Access Panel 

Fl 

Figure 3-3 . Fuse and Circuit Breaker Panel 

3-2 

Section Ill 
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Model 602A 

Ref . Des 

Sl 

DS-1 

1R35 

CBI 

C27 

C45 

DSI 

DS2 

DS3 

DS4 

DSS 

DS6 

Fl 

F2 

F3 

F4 

098-7030 

Section m 

Table 3-l. Opera ting Control s and I ndicators 

Panel Nomenclature Function 

MODEL 680 FM EXCITER 

POWER ON Switches on AC power to unit. 

NONE Indicates AC power ls on . 

FREQUENCY Provides fine adjustment of frequency, 

RF AMPUFIER, POWER, AND CONTROL 

AC IJNE Switches on main input power to unit and pro-
vides line overload protection . 

FI NAL TUNING Tunes V2 plate circuit to resonance . 

DRlVER TUNING Tunes Vl plate circuJt to resonance . 

FIL Indicates air Interlock switch closed and fil-
ment voltage on when lit . 

INTERLOCK Indicates interlock switch loop complete when 
lit . 

HYON Indicates high voltage on when lit. 

FINAL PLATE Indicates final plate current overload when lit . 

DR PLATE Indicates driver plate current overload when 
lit. 

SCREEN Indicates final screen current overload when 
lit. 

.EXCITER 1/2 AMP Provides protection from overloads in exciter 
S . B. power; illuminates to indicate blown fuse . 

BLOWER 2 AMP S. B. Provides protection from overloads in blower 
ll2 power; illuminate s to indica te blown fuse. 

BIAS 1/4 AMP S, 8 . Provides protection of bias transformer Tl; 
Illuminates to indicate blown fuse. 

FI LAMENT 2 AMP S . B. Provides protection of control circuits and 
filament transformer 1'2; illuminates to 
indicate blown fuse . 

3-3 

wigfi
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Table 3-1. Operating Controls and Indicators (Continued) 

Ref. Des . Panel Nomenclature Function 

RF AMPllFIER, POWER, AND CONTROL (con't) 

Ml MULTIMETER As selected by S3, provides readout of driver 
plate voltage and plate current; final fila-
ment, grid, and screen voltages; and final 
grid and screen currents. 

M2 POWER MONITOR As selected by S8 , provides readout of forward 
pawer and reflected l,)Ower. 

M3 MNAL PIATE VOLTAGE Provides readout of V2 plate voltage . 

M4 FINAL PIATE CURRENT Provides readout of V2 plate current. 

R2 DRIVE Adjusts driver grid bias voltage. 

R26 FIIJIMENT Adjusts driver and final filament voltage . 

Sl MASTER SW Controls application of power to filament and 
transmitter control circuits. 

S3 MULTIMETER Selects functions for readout on Ml. 

S4 PIJITE Switches high-voltage circuits on and off. 

ss POWER RAISE/LOWJ:R Adjusts final screen voltage. 

S8 POWER MONITOR Selects forward and reflected power functions 
for readout on M2. 

S9 OVERLOAD RESET Resets tally lamps to off; resets optional over-
load recycle unit if installed. 

$10 CONTROL LOCAI/ Allows transmitter to be starte d and stopped 
REMOTE from a remote Point. 

When opera ting power is initially applied, the FM exciter begins to warm up and the modu
lated oscillator circuit searches for phase lock; after a short interval. the oscillator will 
lock to the crystal reference freq..1ency . 

Operating power should be applied continuously to the exciter. At the end of the broa dcast 
period, set the Mode l 602A PlATE switch (momentary closure) to OFF but leave the AC LINE 
circuit breal~er in the ON position . In this manner, the station can resume operation after an 
approximate delay of 45 seconds . 
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Model Ci02A Section llI 

3-3. TUNlNG PROCEDURE 

Preliminary adjustment of t he driver plate inductor (figure 3-4) , final amplifier stripline 
height (figure 3-5) , a nd a nte nna coupling (figure 3-6) have been performed at the factory 
with t he transmitter operating on its assigned frequency into a dummy load . 

Perform the Initial turn- on procedures give n in paragraphs 2-5 . l and 2-5 . 2 , and procee d 
as follows: 

a . Set MULTIMETER selector switch S3 to FINJ\L SCR MA and slowly adjust DRivtR 
TUNING control C4S until re s onance is indicated by a slight increased reading on 
MULTIJ\1ETER Ml or on FINAL PI.I\TE CURRENT mete r M4. 

NOTE 

If there is no res ponse indicated in the preceding 
step, s et MULTIMETER selector switch S3 to 
DRIVER PI.ATE MA and rotate DRIVE control R2 
c lockwise u ntil MULTIMETER Ml indicates app
roximately SO milliamperes and a re s ponse ls 
clearly indicated on FINAL PI.ATC CURRI:NT 
mete r M4 when DRIVER TUNING control C45 is 
adjusted to resonance . 

p. Se t POWER MONlTOR switch S8 FORWARD. 

c. Adjust f'lNAL TUNING control C27 for resonance as indicated by a dip o n FINAL 
Pl.ATE CURRENT meter M4. 

rIN/\L PlATE CURRI:NT meter M4 should a t 
this Point be indicating approximately 300 milli
ampe res , and a moderate amount of RP output 
power should be indicated on POWER MONITOR 
METER M2. 

All subsequent a djustment of the FINAL TUNING c ontrol should be made on the basis of peak
i ng the final s creen current as i ndicated on MULTIMETER l\fl with MULTIMCTI:R selector 
switch S3 i n the FINAL SC:R MA position. Norma lly, a final screen cun-cnt of 80 milliamperes 
should be indicated at maximum RI' output, and should .!1£.Y.fil. be allowed to exceed 125 
milliamperes. 

For a ll desired levels of RI' output, DRIVI: control R2 should be adjusted to provide a fina l 
grid voltage of approximately 190 vdc as indicated on MULTIMETCR Ml with MULTI Mf.TER 
selector swltch S3 i n the FINAL GRID VOLTS position , If ne cessary , advance the excite r 
OUTPUT POWER ADJUST control from its fuJJy counterclocl:wise position to maintain the 
f1na l grid voltage at 190 vdc with the driver plate current between 60 and 85 millia mperes 
indicated on MUl1'1Mr:TCR Ml wit h MULTIMCTER selector switch S3 i n the DRIVI:R PIATC 
MA position. The correspcnding driver plate voltage should be between 1600 and 1700 vdc 
as indlcated on MULTIMETCR Ml with MUL'flMETER selector swit ch S3 in the DRIVER 
Pl.ATC VOLTS position . 

Set MULTIMETI:R selector switch S3 to the FINAL SCR MA position. The final amplifier 
screen voltage can now be increased to the desired R.r output level. lf the licensed Rf out-
put of the Model 6021\ is 2500 watts , proceed with the power output adjustment insl:luctions in 
paragraph 3-3 .1. If t he licensed RF out put o f t he Model 602/\ is 1000 watts , proceed with the 
instructions in paragraph 3-3. 2 . 
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3-3 .1. Power Output Adjustment (2500 Watts) 

Ii the licensed RF output is 2500 watts, press and hold POWER switch S5 in the RAISE posi
tion until MULTIMETl::R Ml indicates between 65 and 85 milliamperes . FINAL PIATE CUR -
RENT meter M4 should indicate between 0 . 75 and 0 . 85 ampere FINAL PIATE VOLTAGE 
meter M3 ehould indica t e 4500 vdc , and POV/ER MONITOR mete r M2 should indicate an RP 
output of 2500 watts . Set MULTIMETER selector switch S3 to FINAL SCR VOLTS pos it ion 
MULTIMETER Ml should indicate between 450 a nd 490 vdc . 

ll the final screen current is higher than 85 milliamperes, the load coupling to the final 
amplifier pla te. c ircuit must be increased. Converse ly, if the final screen current is lower 
than 65 milliamperes, t he load coupling must be decreased. To adjust the load coupling 
(L-7), set PIATE switch S4 and MASTER SW contro l Sl to OFF, open the rear cabinet door, a nd 
and proceed as follows: 

Even if the transmitter is completely shut down, 
be extremely cautious whenever adjustment or 
maintenance is required to be conducted in t he 
vicinity of components that a.re normally ener
gized with high potentia ls . To ensure safety, 
us~ and insulated shorting bar (of a dead man's 
stlck) and ground all high-voltage capacitors, 
pla te lines . e tc. 

a. Remove RF amplifier cavity cover. 

b, Loosen t he nuts that lock load coupllng 17 shorting bar in place . (See figure 6-9) 

c. To decrease t he load coupling , move the shorting bar to a position c loser to 
the Rf output connector . 

d . To inc rease the load coupling . move the shorting bar to a position farther away 
from RF output connector . 

e . Tighten the shorting bar nuts and replace RP amplifier cavity cover . 

f. Close rear cabinet door and set MASTER SW control Sl lo ON. After INTERLOCK 
lamp DS2 lights, Set PLATE switch S4 momentarily t o ON. 

g. Recheck resonance setting of DRIVER TUNING a nd FINAL TUNING controls. 

Typical meter indications at an output of 2500 watts are listed below. If meter ind icat ions 
devia te more t han ± 10% from these values . an UTegularity may be present. 

MtJ LTIMETER Ml 

DR PIATE VOLTS: 

DR PIATE MA: 

PINAL GRID VOLTS: 

FINAL GRID MA: 

3-6 

1650 vdc 

82 ma 

190 vdc 

22 ma 
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Model 602A 

MULTIMETER Ml (con't) 

FINAL SCR VOLTS: 

FINAL SCR MA: 

FINAL FIL VOLTS: 

POWER MONITOR meter M2 

FORWARD: 

REVERSE: 

FINAL PIATE VOLTAGE meter M3: 

FINAL PIATE CURRENT meter M4: 

450 vdc 

85 ma 

5 vac 

2500 watts 

Less than 70 watts 

4500 vdc 

0 . 80 ampere 

Section Ill 

If it is desired to have the FINAL TUNING control dial be at its midrange position when 
tuned to resonance, readjust the height of the stripline inductor (LS), as necessary , to 
achieve lhis objective. (See figures 3-5 and 6-9 . ) 

3-3. 2 . Power Out out Ad justment (1000 Watts) 

If t he licensed RF output is 1000 watts, press and hold POWER switch SS in the RAISE posi
tion until MULTIMC'fER Ml indicates approximately 55 milliamperes. flNAL PLAT!: CUR
RENT metc.r M4 should indicate approximately 0 . 45 ampere , FINAL PIATE VOLTAGE 
meter M3 should indicate approximately 3100 vdc , and POV/CR MONITOR meter M2 should 
indicate an RF output of 1000 watts . Set MULTIMCTER selector switch S3 to flNAL SCR 
VOLTS position; MULTIMCTER Ml should indicate approY.imately 300 vdc . 

POWER switch S4 should allow some range of control both below and above the desired power 
level to allow for subsequent line voltage variation. If an output of substantJally le ss than 
1000 watts cannot be obtained, the coupling of the load circuit must be decreased . To adjust 
the load coupling (L7), set PLATE switch_ S4 and MJ\STER SW control Sl to OFF , open the 
rear cabinet door, and proceed per steps A-E of 3-3 . l. 

Typical meter indications at an output of 1000 watts are listed below . If meter Indications 
deviate more than ±. 10% from these values, an irregularity may be present . 

MULTIMETER Ml 

DR PlATE VOLTS: 1680 vdc 

DR PIATE MA: 65 ma 

FINAL GRID VOLTS: 200 vdc 

FINAL GRID MA: 23. 5 rua 

FINAL SCR VOLTS 275 vdc 

I'INi\L SCR MA: 52 ma 

I'INl\L FIL VOLTS : S vac 
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POWER MONITOR meter M2 

FORWARD: 

REVERSE: 

FINAL Pl.ATE VOLTAGE meter M3: 

FINAL PLATE CURRENT meter M4: 

1000 watts 

Less than 28 watts 

3100 vdc 

0 . 46 ampere 

Section Ill 

If it is desired to have the FlNAL TUNING control dial at its midrange position when tuned 
to resonance, readjust the height of the strlplinc inductor (LS), as necessary, to achieve 
this objective. (See figures 3-5 and 6-9) 
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Model 602A 

4-1. GENERAL 

SECTIO N IV 
PRINCIPLES OF O PERATION 

Section IV 

The Model 60211 is divided functionally into the following: (1) control and interlock circuits, 
(2) power supplies , (3) RF amplifier section, and (4) overload and automatic recycle 
circuits. The Model 680 FM Exciter is discussed in detail in its operating and servicing 
mauna I. 

4-2. CONTROL AND INTERLOCK CIRCUIT ANALYSIS 

A simplified circuit diagram of t he control, ovc.rloacl, and automatic overload recycle unit 
circuits is shown in figure 4-1. With AC LINE clr( 1 , breaker CBI in lhe ON position, 
primary power Is a pp lied to the Model 680 exciter ._ l" MAS'l't:R SW control SI . When 
MASTER SW control Sl ls set to ON, relay Kl energ.. .1 nd applies primary power to bias 
transformer Ti. the blower B2, and air interlock sw1tc .S2. When blower B2 reaches 
normal running speed , air foterlock switch S2 closes e1nd completes lho application of pri
mary power to FIL indic.itor lamp DSl , filament transformer T2, and thermal time delay 
relay K7. 

After JS seconds of heating time, contacts 1 and 8 of rela y K7 open and contacts S and 7 
close. Co ntacts 5 and 7 complete the primary power circuit lo energize relay K2 . Contacts 
3 and 9 of K2 open and remove heater voltage from K7 , and contacts 6 and 9 close and sup
ply latching voltage to maintain K2 e nerglzed . Contacts S and 8 of K2 provide an interlock 
function to apply power to tile exciter RF arnpllfic.t module . Thirty seconds after heater 
I NTERLOCK indicator lamp DS2 and to the plate and screen vollage control circuit through 
contacts 4 and 7 of K2 and door interlock switches S6 and S7 . The total elapsed time delay 
is 45 seconds. 

When PIATJ: switch S4 is set to ON (momentary closure of contacts S4A), primary power to 
t he coil of relay K3 is completed through the normally closed contacts of the remote HV orr 
switch , the normally closed contacts of S4B, and the momentarily closed contacts of S-1A. 
Relay lO energizes .ind remains latched after S4A Is released by the voltage supplied t o the 
coil through K3C contacts l and 2 . Closed contacts 1 and 2 of K3B and KJA apply mains 
power to the primary winding of high-voltage tra nsformer T3 and to HV ON indicator lamp 
DS3 . 

4-3, POWCR SUPPLY CJRCUIT ANALYSIS 

4-3 .1. Bias Power Supply 

Power is applied to the prim<1ry winding of bias transformer Tl through the closed contacts 
of relay Kl and BIAS fuse f3. (Sec figure 5-1.) The secondary voltage of Tl is rectified 
by a full-wave silicon rectiflC!r stack, CRl; tillered by the combination of LI, Cl and C39; 
and applied across the voltage divider composed of Rl, R2 . and R38. 'l'he full -100 vdc 
bias developed across the voltage divider is appliod to tho control grid circuit of final arnpll
Her V2 through resistors RS a nd R7. DRIVE pote11tiometer R2 provides the means of adjust-
ing the grid bias voltage of driver Vl. 
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4-3 .2. Filament Power Supply 

Power is applied to the primary winding of filament transformer T2 through the closed con
tacts of relay Kl. air interlock switch S2, FTLAMENT fuse r4, and Fil.AMENT control R26. 
The primary winding of T2 is tapped to allow operation from a 200 to 220 vac source , or 
from a 220 to 240 vac source . Transformer T2 has two secondary windings , one of which 
provides 6 .0 vac to the filament of driver VI; the other secondary winding provides 5. 0 vac 
to the filament of power amplifier V2. FILAMENT potentiometer R26 provides the means 
of setting t he filament voltage of V2 to precisely 5 . 0 vac as monitored by MULTil.'vtETER Ml. 

4-3. 3. Plat e and Screen Power Supply 

Power is applied to t he primary winding of high-voltage transformer T3 through contacts 
K3A and K3B of relay K3. Transformer T3 has two secondary windings. one of which has 
a rated supply of 5060 volts RMS at 1.0 ampere; this winding has a 3400-volt RMS tap , The 
5060-volts RMS supply is used when the Model 602A is licensed for an R1' output greater 
than 1500 watts; the 3400-volts RMS supply is used when the licensed RP output is 1S00 watts 
o r less . The output voltage of this secondary is full-wave rectified by silicon diode stacks 
(CR3-CR4) and applied through a two-section LC filter (L8-C32 and L9- C33) to provide 
plate potential for final amplifier V2. The output voltage of the other secondary winding ls 
f ull-wave rectified by silicon diode stacks (CRS-CR6) and applied through the pi-filter (C34-
Ll0-C35) to provide plate potential for driver VI . 

Screen voltages for both VI and V2 are developed from the rectified output appearing at the 
secondary winding center tap of T3 . The filtering action provided by choke Lll and capacitor 
C37 is common to both screen supplies . Additional filtering of the +250 vdc s c ree n voltage 
to driver VI is supplied by the combination of C46 a nd RU . Additional filtering of the var
iable screen voltage to fina l amplilier V2 is supplied by the c.ombinatlon of C36, Rl3, and 
Rl6. The wiper arm of potentiometer Rl3 is mechanically coupled to shaft of meter B3 , the 
r otation directio n of which is controlled by the appllcation of primary power tt.rough PO\iVER 
RAISE/LOWER switch S5. (See figure 4-1. ) The adjustable output taken from the wiper arm 
of Rl3 is applied to the screen circuit of V2 t hrough the coil of final screen current overload 
re la y K6 . 

4-4 . RF AMPIJFlER CIRCUIT ANALYSIS 

A detailed circuit analysis of the Model 680 FM Exciter is provided in Section IV of its 
individual operating and servicing manual. 

Dr.Iver Vl and power amplifier V2 arc housed in an aluminum enclosure , of cavity , in the 
upper section of the transmitte r cabinet. RF radiation leakage is prevented by the use of 
capacitor type fecdthrough connections t o tho cavity interior. Rf gasketing is used to seal 
the removable rear cover. 

The 4Xl50 driver tube plate line is inductively coupled to the fina l ampliiier, which is a 
single-ended 5CX1500J\ pentode. The plate line inductor (L3) of VI is adjustable by a sliding 
shorting b ar and is tuned to resona nce by DRIVER TUNING capacitor C45 . 

Power amplifier V2 uses a stripltne concept in the plate circuit for s tability and simplicity. 
The stripline (L7) is adjustable in height and, in conjunction with FINAL TUNING capacitor 
C27, tunes the fina l tank circuit to resonance . 

Output coupling is adjusta ble by inductor L7, which consist of a movable shorting bar. 
Thls arrangement allows the electrical length of L7 lo be easily adjusted. The Rf o utput c oupled 
o ut of the cavity at jack J2 is fed to t he antenna through low-pass harmonic filter fLl and 
directional coupler DCL Inductor Ll2 ls a pickup loop which couples a sample of the RF 
output to the statio n monitor via jack J3. 
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Model 602A Se ction IV 

4-5 . OVERLOAD AND AUTOMATIC RECYCLE CIRCUIT ANALYSIS 

The Rr amplifjer is protected against plate current overloads of Vl and V2 , and against 
s creen c urrent overloads of V2. (See figure 5- 1) . Relays associate d wit h these protective 
functions are as follows; 

a. Fina l plate c urrent overload relay K4. 

b. Dri ver plate current overload relay LS . 

c . Final screen current overload relay K6 . 

The threshold current at which these relays actuate is adjustable by a potentiometer shunted 
a cross the coil wind ing . Relay K4 is adjusted to trip at a V2 plate current threshold of l. 2 
a mperes , relay KS is adjusted to trip at Vl plate cun-ent threshold of 150 milliamperes , 
a nd relay K6 is adjusted to trip at a V2 screen current threshold of I 50 milliamperes. 

Refer to figure 4-1 and note that normally open contacts 4 and 7 of each overload r elay are 
c onnected in parallel across the coil of relay K3; normally open contacts 5 and 8 of each 
overload relay are connected in parallel and in series with one side of the ac lino to terminal 
4 of 1'86; and normally closed contacts 6 and 9 of each overloud rela y are connected in the 
gate circuit of an associated silicon-controlled rectifier (CR9, CRlO, and CRl I). 

Assume a fina I screen current overload occurs and trips relay KG, Contacts 4 and 7 of K6 
close and place a direct short scross the coil of relay K3, causing relay K3 to deenergize and 
remove the 200/240 vac µower input to the primary oi transformer T3 . Contacts G and 9 of 
K6 close and forward bias (ground) the gate of CRI 1 , causing it to fire . Current flow is now 
completed from the -110 vdc source to ground through CR! l, SCREEN OVERLOAD Lally light 
DSG , and the norma lly closed contacts of RESET switch S9. 1f the Model 601A docs not con
tain an optional automatic overload recycle unit , t he transmitter must manually br reset after 
each overload by setting PLAT!: switch S4A momentarily lo the ON position . SCRt:l:N OVERLOAD 
tally light. DSG will remain lighted until RESET switch S9 is actuated . 

If t he optiom1l automatic overload recycle unit is installed , the transmitter will be automal
ica lly rec..ycled to normal operation following a momentary cWTcnt overload . Consecutive 
recycling is limited to four (but not less than three) times within eight seconds following the 
operatio n of any overload relay . 1f the overload exists after a maximum of (our recycles , the 
transmitter plate and screen vo ltage will remain off until the overload is manually reset. 

Refer again to figure 4.-1 , which shows the -110 vdc bias lino connected to termia nl 6 of TB6. 
During normal transmitter operation , parallel-connected capacitors Cl , CZ and C3 in the 
automatic overload recycle unit charge up to the fuJJ voltage through resistor Rl and .).. ' · 
norma lly closed c o ntacts 2 and 8 of relay Kl . Note that one side of the Kl coil js conr_iect.c~ 
to one side of t he a c line through the normally closed contacts of relay K2 , switch S4 BI and 
t he re111oto HV Off switch . 

Now , assume that a final screen current overload occurs and lrips relay KG . The operation 
of relay KG cont.acts 4 and 7 a nd Ci and 9 !s the same as described previously; they cause 
relay K3 to cleoncrgize and CR1 l to fire . Closed contacts 5 and 8 of KG complete the applicatio n 
of ac power to the coil of ,cla y Kl , causing it to energize and reamin latched by the ac power 
s upplied to lts coil through Tl3G-S and closed contacts 4 and 7 . Closed contacts G and 9 of 
Kl remove ground from the cathode of CR2 , and closed contacts 5 and 8 connect capacitors 
Cl , C2 , and C3 across capacitor C4 through resistor RZ. 

When capacitor C2 is charged to approximately 39 vdc , zencr diode CRl ls reverse-biased 
into breakdown , and ground (+39 vdc) is applied through R3 to the gate of CR2 , causing it to 
fire and energize ,·c lay K2. Contacts 2 and 7 o [ K2 open, causing relay Kl to tlcenergize. 

098-7030 
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and contacts S and 7 of K2 complete the application of clc power to the coil of K3, causing 
it to close and reconnect the 200/240 vac power input to the primary of T3. With relay 
Kl deenergized, contacts 3 and 9 ground the cathode circuit of CR2 , causing it to cut 
off and deenergize relay K2 . 

The foregoing sequence of events is repetitive up to a maximum of four times within 
eight seconds, after which the charge across capacitors Cl, C2 , and C3 is depleted t o the 
point where it 1s insufficient to charge C4 to the 39 vdc level required to avalanche CR!. 
Therefore , the ac voltage supplied through contacts S and 7 of K2 will maintain Kl energized . 
In this circumstance, t he transmitt er overload must be manually reset . 

4- 6. METERING CIRCUIT ANALYSIS 

4-6 .1. Multimeter Circuits 

As shown in figure 5-1, when MULTIMETER selector switch S3 is in the DR PIATE VOLTS 
position , MULTIMETER Ml is connected across shunt resistor R34. Resistor R34 (10 kil
ohms) and re sistor R9 (2 . 5 megohms) are connected in ser ies across bleeder resistor R24 
in the +1650 vdc power supply. Since resistor R34 is connected near the ground end of the 
power supply, only a repre sentative sample (a pproximately 6 . S vdc) of the +!650 vdc output 
is applled to the multimeter. Ml has a full-scale indication of 2500 vdc with S3 in this 
position. 

Whe n S3 is in the DR PLATE MA posltion, Ml is connected directly across the 0 .24 ohm 
resistor (R4) in the cathode circuit of driver Vl. Since t he tota l plate current of Vl flows 
through the cathode circuit , R4 Is used to develop a small voltage drop (typically 20 milli
volts) to represent the plate current drawn by Vl Ml has a full-scale indication of 250 
milli.:impere with S3 in this position. 

When S3 is in the flNAL GRID VOLTS position , Ml is connected in s e rie s with resistor R8 
to t he control grid of V2, Under static operation conditions (i . e . , without Rr drive) , 
approximately -100 vdc will be developed at t he junction of R7 and RB . The series resistance 
of RS provides Ml with a full-scale indication o( 250 vdc with S3 in this position . 

When S3 is In t he FINAL GRID MA position, Ml measures the voltage drop developed across 
t he l. 2 ohm resistor (R7) in the grid circuit of V2. Under normal operation at an RF output 
of 2500 watts , the control grid current of V2 will be approximately 2S milliamperes . In this 
case, the voltage drop across R7 will be a pproximately 25 millivolts , which represents the 
control grid current drawn by V2. Ml has a full - scale indication of SO milliamperes ln 
this position of S3 . 

When S3 is in the FlNAL SCR VO!.TS pcsitlon , Ml is connected in series with resistor Rll 
to the screen grid circuit of V2. The series current-limiting resistance of RS provides Ml 
with a full-scale indication of 500 vdc in this position of S3. 

When S3 is in the FINAL SCR MA position, Ml is connected directly across the 0 . 24 ohm 
resistor (Rl2) Jn the screen return line. Under normal operating conditions at an RF output 
of 2500 watts, the screen current will be approximately 85 milliamperes. In this case, the 
voltage drop across Rl2 will be approximately 0 . 2 vdc, which represents the screen grid 
curre nt drawn by V2, Ml has a full-sca le indication of 250 milliamperes in this position. 

When S3 is in tho FINAL fIL VOLTS position , Ml is connected through potentiometer RIO 
and resistor R35 to t he junction of diodes CR2 and CR13 connected back-to-back across the 
flla mcnt of V2. Potentiometer l<10 is used in this position of S3 to calibrate the full-sea le 
indication of Ml at 5 vdc. 
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Mode l 602A Sect ion IV 

4-6 . 2 Power Monitor 

POWER MONITOR meter M2 provides a readout of both forward and reflected power as 
s e nsed by directional coupler DCI and selected by POWCR MONITOR switch S8. Forward 
powe r is coupled out of DCl via Jack JS a nd reflected power is coupled out via Jack JG . 

4-6 . 3 . Final Plate Voltaqe 

FINAL PLATE VOLTAGE meter M3 is connected to stripline LS in the plate circuit of V2 
through Rl9 , LG , and C42. The current through M3 is limited by Rl9, which has a resis
tance of 5 megohms . The voltage drop deve loped across R20 is representative of the V2 
pla t e voltage and is used for remote mete ring functions. 

4-6 . 4 . Final Plate Current 

FINAL PLATE CURRENT meter M4 , which is connected in series with the V2 plate current 
r eturn line , is held S ohms above ground by the re sistance of R22. The small voltage drop 
developed across R22 is representative of the V2 plate current and is used for r emote meter
i ng functions . Diode CRIZ is connected across M4 to protect the meter in the event of a 
s horted high-voltage filter capacitor. 
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Model 602A 

SECTION V 
MAINTENANCE 

5-1. PERJODIC INSPECTION AND MJ\I N'l'ENANCE 

Even if the transmitter is completely shut down , 
be extremely cautious whenever adjustment or 
maintenance is re quired to be conducted in t he 
vicinity of components tha t are norma Uy ener
gized with high potential. To ensure safety , 
use an insulated shorting bar (or a dead man' s 
stick.) and ground all high-voltage capacit ors 
plate lines , etc. 

Section V 

Only the cabinet cooling air filters and the tube anode coolers require periodic special 
a ttention . Othe rwise , periodic inspection , c leaning , and maintenance requirements for the 
Model 602A are- in accordance with standard practi-::e for m<1intalning any communications 
eq..iipment t o provide optimum performance with minimum failures. 

S-LL Air Filters 

The cabinet cooling air filters for lhe Model 602A are loca ted on the rear door of the unil. If 
permitted t o become c logged with dust a nd dirt particles , the flow of air to 132 may become 
so re stricted that air flow interlock. switch S2 will not close , re nderlt1g the unit inoperative. 
Periodically , as determined by their condition , the filters should be cleaned to ensure a 
free !low of c lea n air through the unit. Remove the filters and immerse and agitate them in 
hot, soapy water . When clean , rinse filters and allow to dry before replacing them in t he 
unit. 

5-l. 2. Anode Coolers 

To ensure pioper cooling of amplifier tubes Vl and V2, t he anode coolers of t hese tubes 
should be periodically Inspected for particles of dirt or dust t hat might interfere with effec
tive cooling. To remove and replace VJ and V2 , refer t o paragraph 5-2 of this section . 
Once removed from the RF amplifier cavity, the anode cooler of these tubes may be 
cleaned by simply blowing a je t of air through the cooling elements 

5-2 . REMOVAL AND RCPIJ\GEWiENT or llMPLlfIER TUBES 

Certain precaullonary steps should be taken to ensure the safety of maintenance pe rsonnel 
when re moving and replac ing the amplifier tubes as we ll as t o ensure proper handling of the 
tubes . To remove and replace t he amplifier tubes , proceed as follows: 

a. Se t PLAT£ switc h S4 momentarily to t he orr position . 

b. Set MASTER SW control Sl to Off and open rear cabinet door . 

c . 

098-7030 

Remove Vl (figure 6-9) as follows: 

(I) Remove scre w and nut that secure ClS and 12 t o Vl anode clamp: s wing induc tor 
12 out of the way . 
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(2) Remove anode clamp and chimney , 

(3) Pull VI straight out of its socket 

e. Re move V2 (figure 6-9) as fo llows: 

(1) Loosen anode clamp 

(2) Rotate V2 countercJockwise 1/4 turn so that tube flanges a re free from socket 
blade contacts . 

(3) Lift V2 straight out of its socket 

f. Replace Vl as follows: 

(1) Insert tube in socket and rotate slightly to align tube base keyway with soc
ke t keyway . Press tube firmly until seate d all the way into socket. 

(2) Replace chimney and anode c lamp. 

(3) Replace screw and nut, making sure to reconnect L2 and CIS to anode clamp. 

g . Replace V2 .is follows: 

(1) Lower tube into socket. Rotate tube slightly so that flanges c lear blade contacts 
and tube seats fully into socket • 

(2) Rotate tube c lockwise V4 turn so t hat tube flanges engage socket blade contacts. 

(3) Tighten anode c lamp. 

h . Replace back cover of RF amplifier cavity and close rear cabinet door. 

5-3. OVERLOAD REI.AY ADJUSTMENT 

The following test equipment is required to set t he overload threshold of relays K~ (fina l 
plate current), KS (driver plate current) . and K6 (final screen current), and to check the 
operation of the associated overload ta lly light: 

a. Adjus table power supply (0 to 25 vdc at 3 amperes) 

b. Power supply (110 vdc) 

c . Accurate load current meter 

d . Standard ohmmeter 

If it is not desired to check the tally light circuit in the followJng paragraphs, the 110 vac 
power supply is not required and the procedural steps referring to its use should be ignored. 

5-3 .1. Final Plate C urrent Overload 

To adjust the overload threshold of relay K4 (figure 6-4) , proceed as follows: 

a. Set PLATE switch S4 momentarily t o the OFF position . 

b. Set MASTER SW control Sl and AC U NC circuit b reaker CBI to OFF . 

c . Open front access door and connect negative lead of 110 vdc power supply to TB6- 6 
and connect positive lead to TB6-2 . (See figure 6- 2 .) Energize power supply. 

098-7030 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Model 602A Section V 

d. Connect O to 25 vdc pcwer supply with load current meter in series across t he coil 
of re lay K4 (termina ls A and B) . 

e . 

f. 

Set o hmmeter in RXl s cale a nd connect across contacts 6 and 9 of relay K4 . 

Energize O to 25 vdc pcwer supply and adjust its output for load current meter indi
cation of l. 2 amperes, 

g. Adjust pot entiometer R32 to t he point where K4 actuates (ohmmeter will indicate 
c ontinwty). FINAL PI.!ITE OVERWAD tally light DS4 should be llghted . 

h. Disconnect ohmmeter from contacts 6 and 9 and connect , in turn , across contacts 4 
and 7 and across contacts S and 8 . Multimeter should indicate contlnwty . Discon
nect O to 25 vdc pcwer supply. 

1. 

5- 3.2 . 

Activate OVERLOAD RESET switch S9. FINAL PI.!ITE OVERWAD tally light 
should extinguish. Disconnect UO vdc Power supply . 

Driver Plate Current Overload 

To adjust the overload t hreshold of relay KS (figure 6-4) , proceed as follows: 

a . Set PIATE switch S4 momentarHy to the orr pcsition . 

b . Set MASTER SW control Sl and /\C LINE circuit. breaker CBl to OrF . 

c. Open front access door and connect negative lead of llO vdc power supply to TB6-6 
and connect positive lead to TBG-2. (See figure 6-2 .) tnergize pcwcr supply . 

d. Connect O to 25 vdc power supply with load cun·1ml meter in series across the coll 
of relay KS (termina l /I and B) . 

e . Set ohmmeter in RXl scale and connect across contacts 6 and 9 of relay KS. 

f. Energize O to 25 vdc power supply and adjust its output for load current meter 
indication of 150 milliamperes. 

g . Adjust poterytiometer RSI to the point where KS actuates (ohmmeter will indicate 
continuity) . DR PIATC OVERLOAD tally light DSS should be lighted. 

h. Disconnect ohmmeter from contacts 6 and 9 and connect, in turn , across contacts 
4 and 7 and across contacts S and 8. Multimeter should indicate continuity. Dis
connect O lo 25 vdc power supply. 

l. Activa te OVI:RLO/\D RI:SET switch S9 . DR PL/ITC OVJ:RW/\D tally light should 
exti.nguish . Disconnect 110 vdc power supply 

5-3. 3. Pina l Screen Cun-cnt Overload 

To adjust the overload threshold of re lay K6 (figure 6-4) , proceed as follows: 

a . Set PL~TE switch S4 momentarily to the OFF position. 

b. Set MASTtR SW control SI and AC LINE circwt breaker CBI to OFF . 

c . Open front access door and connect negative lead of 110 vdc power supply to TB6-6 
and connect positive lead to TB!i-2 . (See figure 6-2 . ) Energ.ize pcwer supply . 

d . Connect O to 25 vdc power supply wJth load cUJTcnt meter in series across the coil 
of re lay KG (tcnninal A and 13). 
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e. Set ohmmeter in RXl scale and connect across contacts 6 and 9 of relay K6. 

f. Energize O to 25 vdc power supply and adjust its output for load current me ter 
indication of 150 milliamperes. 

g. Adjust potentiometer Rl8 to the point where K6 actuates (ohmmeter will indicate 
continuity. SCREEN OVERLOAD ta lly light DS6 should be lighted. 

h. Disconnect ohmmeter from contacts 6 and 9 and connect, in turn, across contacts 
4 and 7 and across contacts 5 and 8. Mulitimeter should indicate continuity. Dis
connect O t o 25 vdc power supply. 

1. Activate OVERLOAD RESET switch S9. SCREEN OVERLOAD tally light should 
extinguish. Disconnect !JO vdc power supply. 

5-4. FILAMENT VOLTAGE READOUT CAIJBRA'l'ION 

The following procedures requires and accurate <:t, 1%) ac voltmeter to calibrate the [!lament 
voltage readout of MULTIMETER Ml: 

a . Set PIATE switch. S4 momentarily to the OFF position. 

b. Leave MASTER SW control Sl in the ON position. 

c. Open rear cabinet de.or and remove RF amplilier cavity cover. 

d. Connect ac voltmeter leads across filament terminals on V2 tube socket. (See 
figure 6-9.) 

e. AdJust rILAMENT control R26 for indication of 5. O vac on ac voltme ter. 

f. Rotate MULTIMETER selector S3 to FINAL FIL VOLTS . Adjust potentiometer RIO 
(figure 6-6) for an indicatio n of exactly 5. 0 on MULTIMETER Ml. 

g . Disconnect ac voltme te r, replace RF amplifier cavity cover , and close rear cabinet 
door. 

5-5. SCHEMATIC DIAGRAMS 

Figure 5-1 is the wiring diagram of the power supply and control circuits, figure 5-2 is the 
overall s chematic diagram of the Model 602A , and figure 5-3 is the schema Uc diagram of the 
optiona I automatic overload recycle unit. Schematlc diagrams of the Model 680 fM Exciter 
are contained In its individual operating and servicing manual. 
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F igu1·e 5-3. Automatic Overload Recycle Uni t Schematic Diagram 
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Model 602A 

SECTION VI 
REPLACEABLE PARTS 

6-1. ORDERJNG INFORMATION 

Se ctio n VI 

Whe n ordering parts for t he Model 602A .FM iransmitte r , give the model number and the 
seria l number of the equipment and the reference designa tion , part number , manu
facturer' s part number , and name of manufacturer . To order a part not listed in paragraph 
6- 3 of t his section, give a complete description o f t he part including function and location. 
A co mple te parts listing for the Model 680 fl\1 Exciter ls contained in its individual oper
ating and ser vicing manual. 

All parts may be ordered from: 

Sparta Electronic Corporation 
5851 Florln- Perklns Road 
Sacramento , CA 95828 
Telephone: (916) 383-5353 
Te lex: 377-488 Spartn Sac 
Cable Address: Sparta 

6-2 . PARTS LOCATION 

The location of parts listed in t ables 6-2 and 6-3 is shown in figures 6- 1 through 6- 10. 

6-3 . TABLES or REPlACEABLE Pl\RTS 

l\ list of manufacturers of the component pa1ts of the Model 6021\ FM Transmitter is provided 
by t able 6-1. Table 6-2 contains a listing of replaceable parts for theModel 602A , and table 
6-3 contains a listing o f re placeable parts for the optional automatic overload recycle unit . 
The manufacturer of the particular part listed in tables 6- 2 and 6-3 is indicated by a c ode 
number , which is used to ide ntify the manufacturer as listed in table G-1. 

Table 6-1. List of Manufacturers 

Code. No . Manufacturer Address 

QU/IL Qua lity Transformer Co . San J ose , CA 
TELCO Tclcgra ph Condenser Co . , Ltd . North Acton , Lor.do n 
01002 General Electric Co., Capacitor Dept. Hudson r'alls , N . Y. 
02295 General Electric Co. , General Purpose Control Dept. Bloomington, I 11 
02G60 Amphenol Corporation Broadview , 111 
03508 Genera l Electric Syrilcuse . N. Y . 
03522 McL!?an Engineering Laboratories Princeton , N. J. 
04713 Motorola Semiconductor Products Inc . Phoenix , Ariz . 
06980 Varian Associates f,Jmac Division San Cados, Ca lil 
l O 108 Hurst Manufactw-ing Corp . Cast Princeton , lnd . 
23265 SPARTA ELCCTRONIC CORPORATION SACRAMCNTO, Cl\ 
27264 Molex Products Co . Downers Grove , I 11 
16727 Condenser Products Corp . Brookville , Ill. 
321 71 Modutec Inc. .Norwa lk , CT . 

Cl\DDOCK Caddock Electronics ru verside , Cl\ . 
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Table 6-1. List of Manufactw-ers (con't) 

Code No. Manu.factw-er 

44655 Ohmite Ma nufactw-ing Co. 
52090 Rowan Controller Co. 
53021 Sangamo Electric Co. 
56289 Sprague Electric Co. 
71400 Bussman Mfg. Division of McGraw-Edison Co . 
71590 Globe-Union Inc . ,Centralab Division 
71 785 Cinch Mfg. Co. and Howard B. Jones Division 
72 619 Dialight Corporation 
72982 Erie Technological Products 
73680 Garlock Inc . 
77342 American Machine and Foundry Co . • Potter and 

Brumfield Division 
80 131 Electronic Industries Association 
81:34 9 Militry Specification 
82389 Switchcraft Inc. 
82877 Rotron Manufacturing Co., Inc . 
89020 Buchanan Electrical Products Corp . 
91637 Dale Electronics Inc. 
91929 Honeywell Inc . Building Controls and Components 

Group, Micro Switch Division 
93929 G-V Controls Inc. 
94990 Motorola Inc. , Government Electronics Division 

Aerospace Center 
97965 Essex Wi:re Corp., Electronic Marketing Division 

' 

6- 2 

Section VI 

Address 

Skokie , Ill . 
Westminister, MD 
Springfie ld, I ll. 
N . Adams , Mass . 
St. Louis , Mo 
Milwaukee , Wis . 
Chicago . Ill , 
Brooklyn , N • Y. 
Erie, Pa . 
Pa lmyra , N , Y. 

Prince ton , Ind. 
Washington , D. C . 

Chicago , Ill 
Woodstock, N • Y. 
Union , N . J . 
Columbus , Neb. 

Freeport, Ill 
Livingston, N, J. 

Scottsda le , Ariz 
Chicago , Ill 
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680 
EXCITER 
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B3/ R13 

A4 
( FIGURE 6·8) 
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( FIGURE 6-9) 

Figure 6-1 . Mode l 602A Rear View 
(Rear door removed) 

Section VI 

6- 3 

Fll 

TB3 

TB4 

TBl 

TBS 

(HIDDEN) 
Al 

( FIGURE 6 -7) 

(HIDDEN) 
BASE PLATE 
ASSEMBLY 

( FIGURE 6-3) 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section VI 

R2 

• 

• 

6-4 

S8 S5 0$4 OS6 S8 

~ ~ 
I ~ 
,,,.------~~j5..Jl--=..--a.:-~ .. 

.. 

TBS RELAY 
CHASSIS 

(FIGURE 6-4) 

V. 

Al 
(FIGURE 6-5) 

DS5 S10 S3 S1 

A2 
(FIGURE 6-6) 

Figure 6-2. Access Panel Rear View 

Model 602 

R26 

TB4 

TBS 

j 

098-1337-01 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
·1 
I 
I 
.I 

I 
I
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Model 602 A 

TB6 

K7 

098- 7030 

Section VI 
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Sect ion VI Model 602 A 1! 

~ IIIAS SUPPLY 
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Cl 
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I Tl j 
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J 

Figure 6-5 . Bias Supply Assembly (Al} I 
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Figur e 6-6 . Meter and Tally Board Assembly (A2) 
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Model 602A 

HV RECTIFIER 
ASSY 001- 8077 
REV. NC 

,. 

CR6-

19 17 

+ 

Section VI 
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I 16 14 
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3 A3 2 

Figure 6-7. High-Voltage Rectifier Board Assembly (A3) 
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Figure 6-8. Screen Voltage Resistor Board Assembly (A4) 
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Section VI 

Desig 

Al 

A2 

A3 

A4 

AS 

Bl 

B2 

B3 

Cl 

C2 

C3 

C 4-C9 

Cl0-Cl2 

Cl3 

Cl4 

Cl5-C2 2 

C23 

C24-C25 

C26 

C27 

C28-C31 

C32-C33 

C34 

C35 

C36-C37 

C38 

C39 

C40-C41 

C42 

C43-C44 

6-10 

Table 6-2. Mode l 602 Replaceable Parts IJ.st 

Description 

Assy, Bias and Control Board 

Assy, Meter and Ta lly Board 

Assy, HV Rectifier Board 

Assy, Screen Rectifier Board 

Assy, Rheostat 

Not used 

Blower 

Motor, power control 

Capacitor, l00uf, 250v 

Capacitor, feedthru , l0O0pf 

N/A 

Capacitor , . 00 l uf 

Same as C2 

N/A 

Capacitor, feedthru, . 0luf 

Capacitor, l000pf 

Same as C2 

Filter , feethru , 2000pf 

Same as C2 

Capacitor, flapper 

Capacitor, .0luf, 100v 

Capacitor, Suf , 6kv 

Not used 

Capacitor, 20uf, 2kv 

Capacitor , 8uf , lkv 

N/A 

Capacitor, 4uf, 250v 

N/A 

Capacitor, feedthru, l000pf 

Sarne as ClS 

Part No . 

001-8085 

001-8088 

001-8077 

001-8087 

001-8131 

231- 0080 

238-1001 

112-1365-10 

110- 1070 

110-0068 

110-1092 

110-0390 

268-0016 

022-1158 

110-0006-02 

103-2013-06 

103-1924 

103-2015 

112-1365-03 

110-1114 

Mfr. 

23265 

23265 

23265 

23265 

23265 

82877 

10108 

56289 

81349 

56289 

72982 

71590 

72982 

23265 

56289 

16727 

01002 

56289 

56289 

TELCO 

Model 602A 

Mfr Part No. 

001-8085 

001-8088 

001-8077 

001-8087 

001-8131 

CXH33A03B 

PC-DA 

45Dl0 l98 

CK70AW102M 

5HK-Dl0 

2498 ,10,000pf 

858S-1000 

1202-005 

022-1158 

TGS-10 

AUC6MS 

23Fl 100 

CR-81 

45Dl0183 

HLC 2014/U 

098-7030 

Total 

1 

1 

1 

1 

1 

1 

1 

6 

6 

1 

10 

2 

1 

4 

2 

1 

2 

I 
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Model 602A 

Desig 

C45 

C46 

C47 

C48-C50 

CBl 

CRl 

CR2 

CR3-CR4 

CR5-CR6 

CR7-CR8 

CR9-CR11 

CR12 

CR13 

DC-1 

DS1-DS6 

Fl 

F2 

F3 

F4 

FLl 

Jl 

J2 

J3-J4 

Kl 

K2 

K3 

K4-K6 

K7 

Ll 

L2 

L3 

098-7030 

Description 

Capacitor, var, air 

Capacitor , 30uf, 450v 

Capacitor, 75p{, 7 .Skv 

Capacitor, S0uf, 25v 

Circuit breaker, 40 amps 

Diode, bridge 1 • 5 amps 

Diode, 1N4002 

Diode, bridge 

Diode, bridge 

Diode, iN4005 

SCR, Type C6B 

SCR, Type 40 HF5R 

Same as CR2 

Directional coupler 

Lamp, neon 

Fuse, 1/2 amp, Slo-Blo 

Fuse , 2 amp , Slo-Blo 

Fuse, 1/4 amp , Slo-Blo 

Same as F2 

Filter, low-pass 

Connector, Molex 

N/A 

Connector, BNC 

Relay, power, DPST 

Relay, 3PDT, 240 vac 

Relay, power, 3PST 

Relay, 3PDT, 12 vdc 

Relay, time delay 

Choke, 3hy, 150 ma 

Choke , 7 uhy 

Loop, grid coupling 

Section VI 

Part No. Mfr M!r Part No. Total 

109-0086 71313 MCD-35 5X(MOD) 1 

112- 1365-08 56289 45D10268 1 

110- 0387 71590 850S- 75N l 

112-1388 56289 30D506G025CC4 3 

280-0071 02295 TQC214OWL 1 

161-0289 04713 MDA942-5 1 

161-0293 94990 1N4002 2 

161-0348 13327 !<802 2 

161-0348-02 13327 K803 2 

161-0269 04713 iN4005 2 

161-0354 03508 C6B 3 

161-0353 81483 HF5R 1 

433-0327 71628 44-158-50 l 

244-0095 71744 NE 51H 

261-00 64 71400 MDLl/2 1 

261-0073 71400 MDX2 2 

261- 0001 71400 MDLl/4 1 

433- 4250 23265 433-4250 l 

286-1378 27264 1375R 1 

287-003'1 81349 UG1094A/U 2 

180-0398-02 77342 PR7AY 240AC 1 

180-039)-02 77342 KUP14A l 5-240 1 

180-0412-02 52090 EBC430BA 1 

180-0391-05 77342 KUP14 Dl5-12 3 

180-0400 93929 l 15N030 l 

317-0022 97965 C2309 l 

186-0594 44655 Z-50 1 

022-1188 23265 022-1188 1 

6-11 
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Section VI 

Desig Description 

L4 Choke , 1 , 8 uhy 

LS Assy, pla te line 

L6 Same as IA 

17 Assy, o utput coupling 

L8-L9 Choke, lOhy, 0, 95 adc 

LlO-Lll Choke, a.Shy, 200ma 

112 Loop, sampling 

Ml Meter, 0-1 ma , Multime ter 

M2 Meter, 0-1 ma, % power 

M3 Meter, 7. 5kv 

M4 Meter , 0-2 amps 

Pl Plug, Molex 

Rl Resistor, 800 ohms , 8w 

R2 Resistor, var, 1000, 25w 

R3 Resistor, SO ohms , 10%, 30w 

R4 Resistor, 0 . 24 ohms 

RS Resistor, 4K, l/2w 

R6 Resistor, 100 , 5% , 3w 

R7 Resistor, 1.2 ohms 

RB Resistor, 250K , 1%, l/2w 

R9 Resist or, 2. SM , 1 %, 5w 

RlO Resistor, var, 500 , Sw 

Rll Resistor, SOOK, 1%,lw 

Rl2 Same as R4 

Rl3 Resistor, var, 4 . SK, 150w 

Rl4-Rl5 Resistor, 15K, 12w 

RIG Resistor, 300 ohms , 20w 

Rl7 Resistor, 82 ohms , 3w 

Rl8 Resistor, var, 100, Sw 

Rl9 Resistor, 7. Sm, 1 %, Sw 

R20 Resistor , lOK, 10%, 2w 

6- 12 

.Part No. Mfr. 

186- 0595 44 655 

001-8 126 23265 

001-8176 23265 

317-0023 Qual 

317-0022-02 97965 

022-113 5 23265 

368-9121 32171 

368-9169 32171 

368-9123-02 32171 

368-9102 32171 

286-1377 27264 

131-1382 44655 

137-0252- 05 44655 

136-1650- 02 72819 

131-1375- 02 Schmidt 

131-01 20 44655 

131-0618 44655 

131-1375-07 Schmidt 

134-3002 91637 

134-2902-02 Caddock 

137-0054 71590 

134- 3001 Caddock 

137-0321 44655 

131-0134 44655 

131-0160 44655 

131-0630 44655 

137-0053 71590 

134-2902- 05 Caddock 

136- 1572 8 1349 

Model 602A 

Mfr Part No. 

Z-144 

001-8126 

001-8 176 

1712 

Cl721 

022-1135 

4S-DMA-00 1 

841-206 

4S-DMA-001 

4S-DM-002 

1375P-2 

200-8-1530 

0158 

885SP 

1747 

4392 

DCSl/2 

MG- 750 

WN-302 

MG-7 15 

0547 

1761 

1812 

4389 

WN-101 

MG- 750 

RC42GF103K 

098-7030 

Tota l 

2 

l 

l 

2 

2 

1 

1 

1 

2 

1 

1 

1 

1 

1 

2 

1 

2 

1 

1 

1 

1 

l 

1 

2 

1 

2 

1 

l 

1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Model 602A 

Desig 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28- R30 

R31 

R32 

R33 

R34 

R35 

R36 

R37 

R38 

R39 

R40 

R41-R43 

R44-R46 

R47-R48 

R49 

RSO 

RSl 

RS2 

Sl 

S2 

S3 

S4 

ss 

S6-S7 

098-7030 

pescription 

Resistor, 0. 3 ohms , 3w 

Resistor, S ohms , 5%, 12w 

Resistor, 40K, 160w 

Resistor, 75K, 160w 

Resistor, SO ohms, 10%, 12w 

Resistor, var, 50 ohms, SOw 

Resistor, 50 ohms, 100w 

Resistor, 33K, 10%, 2w 

Resistor, 5 ohms , 12w 

Resistor , var, 3 ohms, 25w 

Resistor, 100 ohms, 12w 

N/A 

Resitor, 1.5K, 10%, 2w 

Resistor, SK, 25w 

Same as R23 

Resistor, 600 ohms, 3w 

Resistor, lK, 5%, Sw 

Same as R6 

Resistor, 560 ohms, 10%, l/2w 

Resistor, 22K, l/2w 

Resistor, lOOK, 10%, l/4w 

Resistor, lOOK, l/2w 

Resistor, lOK, l/2w 

Same as Rl8 

Same as Rl7 

Switch, lever 

Switch, air 

Switch, rotary 

Switch, lever 

Switch, lever 

Switch, interlock 

Section VI 

Part No. Mfr Mfr Part No. Total 

131-1382 91637 CW-2 l 

131-0081 44655 1708 1 

131-0360 44655 0721 2 

131-0363 44655 0724 1 

131-0091 44655 1718 1 

137-0245 76289 0449 1 

131-0303 44655 0602 1 

136-1584 81349 RC42GF333K 3 

131- 0081 44655 1708 l 

137-0252- 07 44655 0142 l 

131-0093 44655 1720 l 

136-1552 8 1349 RC42GF152K 1 

131-0231 44655 0212 l 

131-0640 44655 4414 l 

131-0748 44655 4623 1 

136-1142 81349 RC20GF561K 3 

136-1180 81349 RC20GF223K 3 

136-1056 81349 RC07GF104K 2 

136-1196 81349 RC20GF104K l 

136-1172 81349 RC20GP103K l 

296-0421-02 82389 130011 l 

305-0001 03522 Sl278 1 

295-0027 71590 PA-1005 1 

296-0421-04 82389 13036 l 

296-0421-08 82389 13033 1 

296-0311 91929 2AC6 2 

6-13 
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Section VI 

Desig Description Part No. 

S8 Switch, rotary 295-0026 

S9 Switch, lever 296-0421-07 

S10 Switch, lever 296-0421-06 

Tl Transformer, power 326-0388 

T2 Transformer, filament, 316-0152 
240 vac 

T3 Transformer, plate 326-0389 

T4 Not used 

TS Transformer, isolation 326-0505 

TBl Board , 20 terminal 477-0020 

TB2 Terminal, block 477- 0178 

TB3-TBS Same as TBl 

TB6 Board, 7 terminal 477-0007 

TB7 Board, 5 termianl 477-0005 

TBS Board, 10 terminal 477-0010 

TB9 Same as TB7 

TBl0 Same as TB8 

TBll Same as TBl 

Vl Tube , 4Xl50A 353-0120 

V2 Tube, 5C:Xl500A 353-0448 

XCR9-
XCRll Socket, SCR 395-0052 

XDSl Lampholder, w/lens, white 247-1415-07 

XDS2 Lampholder, w/lens, amber 247-1415-10 

XDS3 Lampholder, w/lens, red 247-1415-09 

XF1-XF4 Fuseholder, indicator 261-0039 

XKl N/A 

XK2 Socket, relay 396-0057 

XK3 N/A 

XK4-XK6 Same as XK2 

XK7 Socket, relay 396-1005 

6-14 

Mfr 

71590 

82389 

82389 

97965 

Qual 

08935 

Qual 

71785 

89020 

71785 

71785 

71785 

06980 

06980 

69012-0423 

72619 

72619 

72619 

71400 

77342 

02660 

Model 602A 

Mfr Part No. 

PA-1003 

13005 

130041 

PCF 2025 

1713 

El7642 

1907 

20-164 

222 

7-164 

5-164 

10-164 

4Xl50A 

5CX1500 

135-5863-1435-
361 

135-5863-1433-
361 

135-5863-1131-
361 

HKL-X 

27E043 

77MlP-8T 

098-7030 

Jotal 

l 

l 

1 

l 

1 

l 

1 

5 

3 

1 

2 

2 

l 

l 

3 

1 

1 

4 

4 

4 

1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Model 602A 

Desig 

XVl 

XV2 

Cl-C4 

CRl 

CR2 

Kl 

K2 

Rl 

R2 

R3 

R4-R5 

XCRl 
I, 

XK1-XK2 

098-7030 

Pescription Part No. Mfr 

Socket, tube, 4Xl50A 396-0194 06980 

Socket, tube, 5CX1500A 022-1192 23265 

Optional Overload Recycle Unit Replaceable Parts List 

Capacitor, elect , 150 uf, 150v 112-1365 56289 

Diode , Zener, 1N3034B 161-0352 94990 

SCR, C6B 161-0354 03508 

Relay, 3PDT , 240vac 180- 0391- 02 77342 

Relay, SPDT , 24vdc 180-039 1 77342 

Resistor, 22K, 10%, 1/2w 136-1180 81349 

Resistor, 3 . 9 ohms, 10%, 1/2w 136-1162 81349 

Resistor, 2. 7K, 1/2w 136-1158 81349 

Resistor. 470, 10%, l/2w 136-1140 81349 

Socket, SCR 395-0052 73680 

Socket , relay 396-0057 77342 

Section VI 

Mfr Part No . Total 

SK620A l 

022-1192 1 

45D10262 4 

1 N3034B l 

C6B l 

KUP14Al5-240 1 

KUP5Dl 5-24 l 

RC20GF223K l 

RC20GF392K 1 

RC20GF272K 1 

RC20GF471K 2 

69012-0423 1 

27E043 2 
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WARRANTY 

SPARTA E LECTRONIC CORPORATION (SPARTA") expressly warrants products 
manufactured by it and bearing SPARTA model numbers to be free from defective 
material and factory workmanship. 

THE FOREGOING EXPRESS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EX
PRESS OR IMPLIED, IT BEING EXPRESSLY UNDERSTOOD AND AGREED THAT SPARTA 
DOES NOT WARRANTY EITHER THE rv1ERCHANTABILITY OF ITS PRODUCTS OR THEIR 
FITNESS FOR A PARTICULAR PURPOSE. 

The obligation of SPARTA under the foregoing express warranty is limited to repairing any 
warranted product which upon SPARTA 's examination proves to be subject to defective 
material and/or factory workmanship, when such product is returned to our factory, trans
portation prepaid by the purchaser, within one year from the date of original purchase from 
SPARTA . Under no circumstances shall a breach of any warranty by SPARTA subject SPARTA 
to any c laim for consequential damages , the purchaser expressly assuming all risk of such 
consequential damages. In the case of any breach of any warranty, the liability of SPARTA 
shall not under any circumstances exceed the cost of repair or replacement of the defective 
product. 

High voltage transformers, modulation transformers, reactors and filter chokes carry an 
extended warranty of 50% of the replacement cost being allowed should failure occur during 
the second year. 

The foregoing express warranty does not apply to any products manufactured by SPARTA that 
have been r epaired, worked upon or altered by persons not authorized by SPARTA, or that 
have been subject to misuse, negligence or accident, or the serial number of which has been 
altered, effaced or removed; neither does the foregoing express warranty apply to any 
products of SPARTA that have been connected, installed, used or adjusted otherwise than in 
accordance with the instructions furnished by SPARTA . Accessories, allied equipment, and 
components supplied, but not manufactured by SPARTA are not warranted, either expressly 
or impliedly, by SPARTA, and shall carry only such warranty, if any, as is made by the 
manufacturer of such product. 

The foregoing warranty shall be void if SPARTA shall inspec t any product and find it to hav,' 
been modified, impr operly installed or misused. 

NO PERSON, INCLUDING ANY DEALER, AGENT OR REPRESENTATIVE OF SPARTA IS 
AUTHORIZED TO MAKE ANY WARRANTY, WRITTEN OR ORAL, OR TO ASSUME FOR 
SPARTA ANY LIABILITY, EXCEPT TO REFER PURCHASER TO THE FOREGOING EXPRESS 
WARRANTY. 

SPARTA reserves the right to make changes in design and improvements upon its products w 1th
out assuming any obligation to install the same upon any of its products theretofore 

man ufac tu red. 

August 1, 1973 
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