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WARRANTY

RF Communications warrants the equipment purchased hereunder to be free from
defect in material and workmanship under normal use and service, when used for
the purpose for which the same was designed, for a period of one year from the
date of delivery, provided that notice of such defect is given to RF Communications
within sixty (60) days after the discovery thereof and provided that inspection by
RF Communications indicates the parts are defective to RF Communications’
reasonable satisfaction. RF Communications’ obligations under this warranty are
limited to the repair or replacement of defective parts and the return of such
repaired or replaced parts to the purchaser F.O.B, factory. At RF Communications’
option, any defective part shall be returned tc RF Communications’ factory for
inspection, properly packed and all expenses prepaid. Neo parts shall be returned
unless the purchaser first obtains a return authorization number, which will be
furnished on request. Electron tubes are warranted in accordance with the
manufacturer’s standard tube warranty policy, which will be furnished on request.
Equipment furnished by RF Communications, but manufactured by another, bears
only the warranty given by such other manufacturer, which will be furnished on
request. No warranties other than those set forth in this section are given or are
to be implied with respect to the equipment furnished hereunder and RF Com-
munications shall in no event be liable for consequential damages, or for loss,
damage, or expense directly or indirectly arising from the use of the products, or
any inability to use them either separately or in combination with other equipment.

CORRESPOMDENCE AND PARTS ORDERING

Whenever writing about this unit or ordering parts, always refer to the modei
number, serial number, and date of purchase. Special parts should be ordered by
the RF part number and the part’s schematic reference number. Standard parts
can be obtained from your local parts distributor.

ACCESSORIES

From tme to time, new accessories are added te our product line. Often, these
are a result of particular customer needs. Our sales department will be happy to
discuss your requirements and suggest possibie solutions.



DO YOU HAVE THE PROPER MANUAL?

The versatility of the RF-110A allows it to be used. with minor variations or
changes in plug-in components. with a wide variety of equipments. To be sure
you are looking in the correct manual for the information on the equipment
you have, always start with the systems manual, which will clearly define any
variations made from the standard RF-i 10 equipment. For instance. the
system manual will list the power supply used. when operating from a primary
power source other than 440/208V, 30, 60 Hz, and a separate manual for that
power supply will be provided. When operating fram an RF-130 system,
differences in power control circuits will be discussed in the systems manual,
When using an RF-121 system, limitutions placed on the {requency range, etc,
by the exciter used, will be covered in the systems manual.

INITIAL START-UP NOTICE

The tubes used in the final amplifier stage of the RF-110A Power Amplifier
may occassionally liberate minute amounts of gas during prolonged storage.
according 1o the manufacturer. To prevent degradation of performance. it
Is advisable to run the tubes without high voltages applied following storage
periods, to remove any gas from the tubes,

Therefore, it is strongly recommended that upon installation of this system,
or tollowing any period of three or more months duration without operating
the system, that the system be run for at least 30 minutes in the STANDBY
mode before going to any operate mode.

MAINTENANCE PARTS INFORMATION

Replacement maintenance parts supplied to the customer may vary slightly in
s1z2, shape or color from the original part. These minor variations are due to
obrtaining parts to RF Communications Specifications from different vendors.
or Jdue to differences in production runs, Electrically, replacement parts will
be the same or better.
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GENERAL INFORMATION

1.1 SCOPE

Thic tarhnical maniial dAacerihac inctallatin

A 111D Lo vdiiiivdAadl ALl Ual GMUavI T UL Lo ralla LlUll,
operation, troubleshooting, and maintenance of the

RF Communications RF-110A Radio Frequency
Amplifier and RF-112A Power Supply. (Military
nomenclature assignments to these equipments are
AM-3924A(P)/URT and PP-3916A/UR, respect-
ively.) Hereinafter, these two units will be referred
to as the RF-110A and RF-112A.

12 DESCRIPTION
1.2.1 GENERAL

The RF-110A/RF-112A Radio Frequency Amp-
lifier and Power Supply combination is a compact,
versatile equipment for linear amplification of low
level signals in the 2 — 30 MHz range. Compatible
with any low level exciter, the RF-110A will deliver
1 kW of PEP (or average) RF power into a nominal
50 ohm load with only 100 mW of drive. The
RF-112A provides the necessary high voltage from
a 3 phase 208 or 440 volt source. Originally intended
for military applications, this equipment was
designed with reliability, ruggedness and maintain-
ability in mind.

1.2.2 RADIO FREQUENCY AMPLIFIER RF-110A

The RF-110A consists of two stages having an
overall power gain of 40 db. A “broadbanding”
technique is utilized which (other than band selec-
tion) eliminates the need for any front panel tuning

onthe part of the operator. The interstage and

output coupling networks in the RF-{ 1OA consist
of special bandpass filters, one set for each of nine-
teen bands. Band selection is by means of motor
driven bandswitch assemblies controtled either
locally (from the RF-110A front panel) or remotely
(with a S-wire digital code).

Some additional features of the RF-{10A are: a
built-in directional RF power detector for front
panel monitoring of forward and reflected output
power; an antenna transfer relay; and PPC (peak
power control) and APC (average power control)
control voltage outputs for use by an external
exciter. Sufficient protective circuits are utilized
in the RF-110A to virtually eliminate damage due
to operator error, overdriving the final tubes, or
loss of the output load.

1.2.3 POWER SUPPLY RF-112A

The RF-112A develops the high voltage neces-
sary for operation of the RF-110A from a 3 phase,
60 cycle 208/440V line-to-line primary power
source All high voltage and control functions
between the RF-110A and RF-112A are made viaa
single multiconductor interconnecting cable. No
operating controls are located on the RF-112A. The
unit can be either stack mounted under the RF-110A
or mounted in a standard 19 inch relay rack.

Other power supplies available to suit individual
installation requirements are the RE-i11 A for oper-
ation from a 3 phase, 400 Hz, 115V source and the
RF-124 for operation from a single phase 50/60 Hz,
230V source.

I-1



TABLE 1-1. REFERENCE DATA RF-110A/RF-112A

PARAMETER

CHARACTERISTICS

Frequency Range
Power Output
Driving Power
Intermodulation Products

Primary Power

Power Consumption
Ambient Temperature. Operating

Shock

Input Impedance

Load Impedance

RF-110A dio de, transistor and tube compleme

8, Ry

RF-112A diode and transistor complement

nt

2 - 30 MHz in 19 pretuned bands

1 kilowatt PEP or average

100 milliwatts nominal into 50 ohms
U db beiow full output

3 phasc, 3 wire, 208V T 0% or 440V + 109,
60 Hz + 5%

4500 watts maximum at tull output °
0 to 50 degrees C

Withstands MIL-S-901 tests when used with
RF-115 shock mount. (20 G’s for | ms along
any major axis without shock mount.)

50 ohms unbalanced
50 ohms nominal, 4:1 max Vswr (sce para. 2.5)

87 diodes. 33 transistors. 4 tubes
&/ diodes, 3o transistors s

RAE5, & s

7 diodes, 2 transistors

TABLE [-2. ANCILLARY AND OPTIONAL EQUIPMENT AVAILABLE
FOR USE WITH THE RF-L10A/RF-112A

EQUIPMENT

DESCRIPTION

I

RF-1i1A Power Supply

RF-115 Shock Mounting Kit

RF-124 Power Supply

RF-125 Noise Silencer

Allows operation of the RF-110A from 3 phase,
3 wire, 115V * 10% line-to-line, 400 Hz. t 3%
primary source. (RF-112A not required when
using the RF-1114A))

Reduces transmission of shock and vibration
into the RF-110A/RF-112A. Primarily tor
portable or shipboard installations.

Allows RF-110A operation from single phase,
230V % 10%, 50/60 Hz primary power source
(RF-112A not required when using the RF-124).

Fits over RF-110A air intake on front panel,
and reduces blower noise.

Y digitally tured cweitar
Hz teps) u;su u_y tuned exciter.

Modes of operatio mclude USB, LSB, ISB (2 to
4 channel), AM, CW and RATT (Fl) and FAX
(F4). Nominal 100 mW PEP RF power into 50
ohms. (External modems required for RATT and
FAX.)

r2




TABLE 1-2. ANCILLARY AND OPTIONAL EQUIPMENT AVAILABLE
FOR USE WITH THE RF-110A/RF-112A (Cont)

EQUIPMENT DESCRIPTION

RF-3G1 E Transceiver 2 — 15 MHz ( | kHz steps) digitally tuncd trans-
ceiver, USB, LSB, AM, CW, RATT. Receiver
sensitivity 1 microvolt for 10 db S+N/N. When
used with RF-110A, it forms a | kW transceiver
system.

RF-601 A Antenna Coupler Fully automatic, 1 kW Antenna Coupler, matches
a 15-35foot (4.6 to 10.7 meter) whip antenna
to 50 ohms from 2 to 30 Milz.

RF-610 Antenna Coupler Remote controlled, manually operated, 1 kW
Antenna Coupler. Matches a 15—35 foot (4.6 to
10.7 meter) whip antenna to 50 ohms from

2 to 30 MHz.

TABLE 1-3. 1ITEMS SUPPLIED

ITEM RF COMMUNICATIONS PART NO.

With the RF-110A

1 kW Linear Amplifier 1932-1000
Stack mounting brackets (2 ea) 399-1007
Connector M/W J6 10-109620-27P
Connector M/W 15 10-109620-19S
Connector M/w J2 10-109628-12P
Connector M/W 14 UG-21D/U
Connector M/W 13 UG-21D/U
Connector M/W ]9 UG-88E/U
Connector M/W 17 10-109628-21P
Connector M/W J8 10-108618-1P

Instruction Manual RF-110A/RF-112A 1932-0005

With the RF-112A

Power Supply, 60 Hz, 3 phase 1932-0112
Stack mounting brackets (2 ea) 399-1004
RF-110A/RF-112A Cable Assembly (W3) 399-0027
Jumper Assembly 391-8200 (208V Assembly)

391-8300 (440V Assembly)

1-3/1-4




SECTION 11
INSTALLATION

21 UNPACKING AND INSPECTION

The units are shipped in a single crate weighing
approximately 300 pounds (136 kg). Other than
the customary amount of care and common sense,
no special procedures are required for unpacking.
Check off all items on the packing list as they are
unpacked. Fach item should be examined care-
fully for any obvious physical damage. Save the
packing material and containers to substantiate
daim with the transportation agency should any
damage be found. Ifit is known that the units
might be reshipped, save Lthe container and packing
matenal for future use.

22  MOUNTING

The RF-110A and RF-112A can be stack mount-
ed or mounted in a standard 19 inch relay rack
enclosure. Stack mounting (shown in figure 2-2) is
the usual method for “*desk-top™ installations.
Using this arrangement, the RF-112A is simply
bolted to a flat mounting surface with six bolts
through the side bracket flanges. Do not slide the
RF-1 10A out of its case until the stack is securely
mounted. The use of the REF-115 shock mounting
kit (figure 2-2) is recommended in installations
subject to shock and vibration.

Figure 2-3 ittustrates the fabrication details for
rack mounting brackets suitable for mounting the
units in a 19 inch relay rack. If this type of mount-
ing is used. additional support should be provided
inside of the rack enclosure to take the strain off
of the front mounting brackets.

23 PRIMARY POWER

There are two primary power options for the
RF-110A Power Amplifier. when using the RF-
112A Power Supply. These two options are 440
volts. or 208 volts, three-phase, 60 Hz. The RF-
110A and RF-112A are wired at the factory to
provide for the voltage option selected by the
customer at titme of purchase. The RF-110A may

be operated from a single-phase 60 Hz, or a three-
phase 400 [z power supply. (Different power
supplies are substituted for the RF-112A, see
table 2-1.)

Field conversion to a different primary power
input is easily accomplished by exchanging the
fuses and the jumper strips as indicated in table 2-1,
restrapping transformer 1A1T! in the RF-110A,
and if necessary. changing the power supply.

24 COOLING

The RF-110A fan handles 140 cubic feet per
minute (4 m3/min) of cooling air. Temperature at
the exhaust is about 6Q0C greater than at the inlet;
consequently if the RF-110A is used in a confined
space (like an enclosed rack) the hot exhaust air
must be ducted out. Itis imperative that any duct-
ing used shall not increase the pressure that the
RF-110A fan works against. That is, when the duct
is handling 140 cubic feet of air per minute, the
pressure at the inlet of the duct must not exceed
ambient pressure. This requires ducting of large
cross section, or a booster fan in the duct, or
both. See figure 2-2, especially Note 3.

The RF-112A fan is a low-pressure, Jow-volune
device, and the exhaust air temperaturc is only a
fow degrees higher than the inlet. Therefore, duct-
ing shhould not be required. No provision has been
made for attaching a duct to the RF-112A.

CAUTION

If it is desired to duct the RF-112A ex-
haust. do not use the same duct with the
RF-110A, or the high volume of air
from the RF-110A may be forced back
into the RF-112A.

In situations wlhere the blower noise of the RF-
110A is objectionable. it can be reduced consider-
ably by installing an RF-125 Noise Silencer on the



TABLE 2-1. PRIMARY POWER OPTIONS

PRIMARY POWER
SOURCE

RF-110A

POWER SUPPLY

440V, 30, 60 Hz

208V, 30, 60 Hz

1A1T1 strapped for 440V
1A1P5 on 1A1TB2;

power line

1A1TI strapped for 208V;
1AIP5 on 1AITB2;

7 ampere time delay fuses in primary

RF-112A, with 2A2P1 on 2A2TBI

RF-112A. with 2A2P2 on 2A2TBI

[5 amp primary power fuses

—Li

EENL

.
-

-~

115V, 39, 400 Hz 1A1TI strapped for 230V ; RE-i11A
IA1A8P] on 1A1TBI;
1A1A8P2 on 1AITB2;
25 amp primary power fuses
230V, 19, 50/60 Hz 1 A1TBI strapped for 230V; RF-124
1A1PSon AITB2;
25 amp primary power fuses
440V 230v 208v 115V
INPUT INPUT INPUT INPUT
1A1T1
—JJ -+ —4— 4 s
) 2 Zé
_ o ® 4 O
! 7
5 FIG.
520
I l ¢ 6 FOR
ALL
] * r 7 1A1T1
’ 8 TERMIN-
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(PRIMARY POWER INPUT WIRES COLORED RED AND WHITE/BLUE — RED TO PIN 1 ALWAYS)

2-2

Figure 2.1. Primary Power Strapping




front of the RF-110A. The RF-125 is available ‘
from RF Communications; contact your distributor

25 RF LOAD REQUIREMENTS

The nature of the broadband output circuits in
the RF-110 makes it desirable to work into RF
load impedances yielding VSWR’s of 1.5:1 or less
referred to 50 ohms. Although no damage can
occur with VSWR’s high as 4:1, it is in the interest
of amplifier efficiency and intermodulation level
that the VSWR be less than 1.1:1. Acceptable VSWR’s
can be obtained over relatively narrow bands of
frequencies using resonant antennas such as the
quarter wave ground plane or half wave dipole. The
use of a single antenna (long wire or whip) over the
entire frequency range of 2 — 30 MHz requires the
use of an antenna coupler.

As optional equipment, RF Communications has
:lable a complete line of antenna couplers to suit
-y installation requirement. Couplers available
:ry from simple manually operated units to ones
which are fully automatic.

26 INTERCONNECTION REQUIREMENTS

The basic interconnections require for the RF-
110A to perform its intended function are: Pri-
mary power input, RF input, RF output and
external control connections (see below). IHow-
ever, the RF-110A has the ability to serve as a
central interconnection point in complex installa-
tions involving remote operator positions, trans-
mitter/operator switchboards, remote automatic
antenna couplers etc. Therefore, the actual numnber
of interconnections will depend upon user require-
ments. For these reasons, only one fabricated
is supplied. All remaining mating connectors are
supplied with the RF-110A to facilitate cable
fabrication.

Refer to tables 2-2 through 2-8 and figure 5-25
(Main Case Schematic) for interconnection infor-
mation. Note that most of the connections enter-
ing at J2 (transmitter patch panel input) on figure
5-23 are merely jumpered through the RF-110A to
J7 for use by the external exciter.

CAUTION

r.»n the RF-110A auxiliary voltage out-
¢.1's are used to power external equip-

.ent, be sure that total current drain for
all external equipments does not exceed
the RF-110A capability. For example.
the total drain on the auxiliary outputs
should not exceed the following:

115 Vac single phase 1.6 Amperes
(185 watts)

28 Vdc 0.5 Amperes

12 Vdc 0.9 Amperes

Table 2-2 lists the four basic control functions
needed by the RF-110A. These functions are
intended to be supplied by the mode selector
switch on the exciter with which the RF-110A is
used. This type of interconnection will yield the
simp'est operating procedure for the overall system
because operation remains essentially the same as it
would for the exciter alone.

If control independent of the exciter is more
desirable, it can be obtained with a simple control
box which provides:

7
|
|
l
|
|
|

J

; +28VDC I
STANDBY
' | O o 10 37-m
I 470 om l !
| 2w OPERATE |
I o 4-TO J7-N
| |
KEY '
: 5O }-T0 J7-K
CW/FSK |
| o o— / —TO J7-G
i '

= Ap—4-TO J7-Z
I
L - —_
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Connect J7-N to J7-M through a
470 ohm 2 watt resistor.

Ground J7-K

items become energized: all tube fi aments blower: bias
supplies; 3 minute time delay.

If 3 minute delay mentioned above has expired, the RF-110A
high voltage contactor closes. High voltage comes “on™.
HIGH VOLTAGE indicator illuminates.

Blocking bias is removed from the driver and final tubes. All

nlate crurrents at normalidle Antenna relay eneroijzeg

(JR-B mnst bhe i1
T 0OC

mnpered-to-JR-1DY
Wo-omasS JunrpCiroa 1030177

o

Ground J7-G (optional)

pratcCumtinty at o irar At ima 1 oray U gliatos

Amplifier is now keyed and operable. (Can also be accomp-
lished by the front panel LOCAL KEY switch.)

Causes a bias shift on the driver and final tubes which yields
a higher operating efficiency with reduced linearity. Intended

for modes not requiring high linearity such as CW and RATT.

Placing a “‘ground” on J7-K (normally accomp-
lished by the exciter’s push-to-talk circuit) ener-
gizes the antenna transfer relay and removes the
blocking bias from the driver and final tubes. The
time constant inherent in keying the bias is designed
to prevent “hot switching” of the antenna transfer
relay. That is, the tube require about 0.2 seconds
to reach full conduction after J7-K is grounded.
This is more than enough time for the antenna
transfer relay to properly energize. Therefore no
special sequencing is required between the exciter
and the RF-110A. The RF-110A may be keyed
with normal RF drive present at the input ter-
minals without damage.

NOTE

1. The RF 110A keyline is not intended
to follow CW keying characters. The
amplifier keyline must be held closed
during CW transmission while the CW
keying is accomplished at the exciter.

2. As supplied, the RF-110A has a series
diode in its keyline circuitry which
prevents the unit from being keyed
externally unless FREQ MHZ knob is
placed in the AUTOMATIC position.
The diode (CR14 in figure 5-20, also
see figure 4-7 ) is short circuited when
the FREQ MHZ knob is in AUTO-
MATIC. Should it be necessary for
an RF-110A to have local frequency

24

selection and remote keying, the diode
must be shorted out. Solder a short
length of hook-up wire across its leads.
The diode is found directly behind the
front panel on the last wafer of the
TREQ MHZ switch.

27 INITIAL ADJUSTMENT

The RF-110A PPC and/or APC controls should
be adjusted to suit exciter requirements at the time

ot T Thilc o smannocartr Fo tamaciaa b awra

O1 ilthdlldllUll uua .\b neLtadyatly lU plCVClll Uver-
driving of the RF-110A and also to keep the average
“talk power’ high during SSB operation. The PPC
Is a rast time constant, peak detection type circuit
which senses the output RF envelope. Its output
goes more positive with increasing power level and
is available at J7-e. The sensitivity level for the
development of PPC voltage is adjusted by 1AIRII.
The APC is a longer time constant, averaging circuit
that delivers a positive going output proportional
to average RF level. The slope of the DC output

vs power curve is adjustable with the APC ADJ
control 1A1R12.

Since requirements differ for the various exciters
which can be used with the RF-110A, no attempt is
made in this manual to describe specific adjustment
procedures. The PPC/APC voltages have the follow-
ing characteristics:



NOTES:

1. ALL DIMENSIONS ON DRAWING ARE IN INCHES. SEE
CONVERSION TABLE BELOW.

2. OIMENSIONS SHOWN ON SIDE VIEW INDICATE CLEAR-
ANCE NECESSARY TO REMOVE CHASSIS FROM THE!R
RESPECTIVE CASES. CLEARANCE FOR WITHORAWAL
AND TILTING OF CHASSIS 1S WITHIN THESE LIMITS,

3. DEVAIL A REPRESENTS SIX NO. 6-32 TAPPED HOLES
TO FACILITATE MOUNTING OF EXHAUST AtR REMOVAL
BUCT {F REQUIRED. DEPTH OF SCREW PENETRATION
100 INCH MAXIMUM. FLOW RATE OF EXHAUST AIR
FROM RE-110A 1S 140 FT3/MIN. EXTERIOR EXHAUST
QUCT SHALL HAVE INLET PRESSURE NO GREATER
THAN ATMOSPHERIC AT 140 FT3/MIN (4 MZ/MIN);
-SEE PARAGRAPH 2.4,

4, EQUIPMENT CASES ARE BONDED TOGETHER THROUGH
THE SIDE MOUNTING-BRACKETS. CLEAN SURFACES
BEFORE ASSEMBLY AND KEEP HARDWARE TIGHT.

THE SYSTEM SHOULD BE GROUNDED TO THE NEAREST
GOCOD GROUND USING A SHORT, WIDE COPPER GROUND
STRAP AS SHOWN.

INCHES o] INCHES CM
1 2.54 8 20.712
3 5.08 ] 22.86
3 152 10 254
4 10.16 15 38.1
5 i276 0 50.8
6 15.24 25 63.5
7 17.78

OVER-ALL DIMENSIONS

(INCHES)
uNIT H W L WEIGHT
RE110a] T12362 17375 17474 | 95188

+.010 | +.000 +.030 43KG
-.030 ~.000
RF-112a| 7112 17.315 17400 | M5 L8s
+.010 +.000 +.000 66 KG
-.030 -.030 ’

10" MiN. CABLE CLEARANCE

"——-——17.375 ———ai 625+ 010

OJ

1.00% 0100 BASE MOUNTING

RF-112A

IMENSIONS FOR
406 DIA RF-110A OR RF-124)

6 PLACES

=

i
14875 £ 010

FRONT
126+ 0.10 18625 02
19.375 % .03
19.68
T o -0
o] -0
1075+ 01
16.88 RF-115 BASE 1450+ 01
YOP VIEW
1
° -6
3754 01
1188+ 010 |
] 1 1 "
! R FRONT -0 > ¥

L T
29701A "] — 782+ 010
O HOLES 375 .00

l—— 14375+ 010 ———of
o 18.126 + 010 —————f

Figure 2-2. Qutline and Mounting Dimensions (Sheet | of 2)
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(FOR CHASSIS ——f
I : REMGYAL)
291 FRONT VIEW . NOTE 2 SIDE VIEW
+ 050 3:,/
aer ‘ SEE NOTE 2
'Jl
! - D::/
| v
10612 88 +
+ 050 i MAX
REF v .
. 4 T
3501 .04 T
%—T-L %:L LOADED 500"“'4 %é rl:,:.-;l:
[\ REF ——, |
—_-1_—. -
' 10" MmN
CABLE & CONN
125 MATL CLEARANCE REQ'D
THICKNESS
118
APTOX SEE DETAIL A
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1
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| -RE-1128 . 7u3 ‘25 REF
REAR VIEW -/" REF
Q SEE f——11.406 Rer —¥|
—;E! NOTE 4
OETAILA
i [ SEE NOTE 3
S
RE-1I5
SHOCK MOUNT
{OPTIONAL}

Figure 2-2. Outline and Mounting Dimensions (Sheet 2 of 2)



# 1. _NOTES
[ [
231 /—0.12 R
3 -
16.50 »
RF-110A RACK
————— — 16,59 MOUNTING BRACKET
le 12750 » NOTE 3
r j¢— 6.803 — ./
| | |
-0 o] O—|—7%
aLL
HOLES
0.246 DIA.
“O _ 12.25
9.362
7.021
._o — T
2.341
-0 (o) (I)_ y_
! ' 1.44
v
NOTES:
1. MATERIAL, 0.125IN. THICK ALUMINUM ALLOY SHEET.,
IRIOITE, PRIME WITH ONE COAT ZINC CHROMATE, AND
T PAINT.
NOTE 6
231 o1z 2. BRACKET FOR RF-112A.
A
I R 3. BRACKET FOR RF-110A.
- e 4. ALL OIMENSIONS ARE IN INCHES, TOLERANCE 3% .07 IN.
16.50 - 5. DRILL AS REQUIRED TO MATE WITH RACK MOUNTING
. HOLES.
15.90 6. SEE FIGURE 2-1 FOR INCH/CENTIMETER CONVERSIONS.
14.00 >
-—»] 2.900
10.500 ———
- - - " NOTE 2
T | | [
o | &
—O‘\ (o) P
i ALL '
HOLES
7.00 0.246 DI A, 8400 RF-112A RACK
‘ | 514 MOUNTING BRACKET
|
| | | ¢
o ‘(.) (.) O_ 0.130
) i 0.80

Figure 2-2.

Rack Mounting Bracket Fabrication Details



PPC output has a minimum value of about
+3.5V. When the RF amplitude exceeds a
threshold determined by 1AIRI11, the PPC
voltage increases linearly with RF voltage

at a rate also dependent on 1AIR11. Maxi-
mun voltage available is about 9V ; however
at about 8V, internal PPC commences (see
below).

[ ]
gl

e  APC output has a minimum value of about
+4.4V. When the RF amplitude exceeds a
threshold, the APC voltage increases linearly
with RF voltage: threshold and slope are

b.  With the RF output terminated in a 50 ohm
dummy load, increase the drive level (steady carrier)
from the exciter until a forward power indication
of 1 kW is obtained on the front panel meter.

¢.  Slowly rotate the PPC ADJ control CCW to
point where further rotation causes a decrease in
RF output. Carefully lock the adjustment at this
point.

Additional protection from overdriving is pro-
vided by the RF-110A internal PPC loop. This
loop returns a controlling voltage to the driver

determined by 1AIR12. Maximum voltage
attainable is about +8V. The averaging
properties of the APC detector can be
removed by grounding J7-G, which also
places the RF-110A in the high efficiency
mode (see table 2-2).

Normally, for exciters having a single gain control
input, the PPC output is used as the controlling
voltage. In general. PPC adjustment is as follows:

a. Set PPC control to minimum sensitivity.
This is done by rotating the PPC ADJ control
(TAIRI11) fully CW.

amplifier. The threshold power level for the inter-
nal PPC loop is inherently set at a PPC voltage of
about +8V. Therefore, if the exciter is adjusted
to control on a PPC voltage below +8V, the inter-
nal control never reaches its threshold value, and
so it serves only a precautionary function. If the
exciter with which the RF-110A is used does not
have an automatic gain control input, then the
amplifier’s internal loop should be adjusted to
begin limiting at 1 kW. The procedure is exactly
the same as given above,

TABLE 2-3. CABLE NO. W2, EXCITER/CONTROL INTERCONNECTION

RECOM-
RF-110A MENDED
17 WIRE
(PIN) FUNCTION REMARKS ' SIZE
A Remote band selection (1) Apply a pattern of grounds or opens to these 22
B Remote band selection (2) five wires for band selection. 22
C Remote band selection (3) See paragraph 4-10. 22
D Remote band selection (4) 22
E Remote band selection (5) 22
G CW/RATT GND Grounding Pin G will transfer final amplifier 22
bias from class AB to class B, for CW or RATT
operation. Averaging circuit is removed from
APC detector.
H Shield ground for R,S, and U
J INTLK +28V +28V output except when keying is inhibited: 22
‘ used to inhibit exciter keying.
K GND KEYLINE Grounding Pin K will unblock the driver and 22
final amplifiers.
M +28V STBY and OPERATE| Applying +28V to Pin M will turn on RF-110A 22
filament and bias supplies.
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TABLE 2-3. CABLE NO. W2, EXCITER/CONTROL INTERCONNECTION
RECOM-
RF-110A MENDED
37 WIRE
(PIN) FUNCTION REMARKS SIZE
N +20V OPERATE Applying +20V at Pin N will turn on all high 22
voltages.
P GND PULSE Momentary ground used by antenna coupler 22
RF-601A to initiate automatic tune cycle.
D H5VAC 115 \'/A‘(" !@ output for external exciter 22
Shielded
S 115 VAC Comimon Comes ON with RF-110A PRIMARY POWER 22
switch. Shielded
T +20V CARR. INSERT +20V is present at J7-T when RF-110A front 22
panel key switch is placed at “TUNE KEY",
or when an associated antenna coupler (e.g..
RF-601A) requests tune carrier. Used by an
exciter to deliver a steady carrier “‘tune” signal
for tuning an antenna coupler.
U 115 VAC REMOTE 115 VAC supplied to transmitter switch 22
board from the exciter for auxiliary use. Shielded
-30VDC —30V Supply (see comments) 22
Z Shield Grd. Forf,g,q,pandr 22
a SPARE 22
b SPARE 22
c CW/RATT KEY CW/RATT keyline from transmitter patch 22
panel to exciter.
d APC See paragraph 2.7 22
Shielded
e PPC See paragraph 2.7 22
Shielded
f Bal d LSB audio f t itt tch 22
REM alance audio from transmitter patc
g EMOTE 600 ohm LSB panel to exciter LSB audio input. Shielded
h SHLD GND d, e Shield ground for d and ¢
i TTY (-) TTY input from transmitter patch panel to 22
exciter.
k PTT +12V KEY Push-to-talk, +12V from transmitter patch 22
panel to exciter.
m SPARE
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TABLE 2-3. CABLE NO. W2, EXCITER/CONTROL INTERCONNECTION (Cont)

RECOM-
RF-110A MENDED
J7 WIRE
(PIN) FUNCTION REMARKS SIZE
p REMOTE 600 ohims Balanced USB/AM audio from transmitter 22
. USB/AM patch panel to exciter USB/AM audio input. Shielded
s TTY (+) TTY input from transmitter patch panel 22
to exciter.
X EARPHONE AUDIO Receiver Audio from transmitter patch panel. 22
n 12V Negative RF-110A 12V supply 22
TABLE 2-4. POWER SUPPLY CONNECTIONS
B RECOM-
RF-110A MENDED
J1 WIRE
(PIN) FUNCTION REMARKS SIZE
A DA Delivers A to RF-112A 14
B ?B Delivers B to RF-112A 14
C oC Delivers 9C to RF-112A 14
D @B-T2 INPUT Used by RF-112A to develop blower power 22
E PA-T2 INPUT and 15 VAC for auxiliary equipment. 22
F 115V 60 Hz Com 115 VAC from RF-112A for auxiliary equip- 22
G 115V 60 Hz Hot ment and bandswitch motor. 22
Jumpering J1-H to J1-J activates RF-112A
. inverter which provides RF-110A blower
i‘l %i\\; E{\:lrrched power. This is accomplished by the RF-110A 22
I STBY relay. Inverter creates 115 volts, 400
Hz at J1-K and JI-L.
K 115V 400 Hz Hot From inverter in RF-112A to blower and 22
L 115V 400 Hz Com time meter in RF-110A. 22
M +500 VvDC Driver plate and screen voltage from RF-112A 22
N COM GND High voltage ground return. 22
P PWR SUP. INTLK Goes to ground via RF-112A panel interlock 22
switch and thermal switch.
R +2250 VvDC PA plate voltage from RF-112A 18
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TABLE 2-5. PRIMARY POWER CONNECTIONS

RECOM-

RF-110A MENDED
IS WIRE
(PIN) FUNCTION REMARKS SIZE

A Phase A 12 (600V)

B Phase B 12 (600V)

C Phase C 12 (600V)

TABLE 2-6 . ANTENNA COUPLER CONNECTIONS
RECOM- ‘
RF-110A MENDED |
16 WIRE )
(PIN) FUNCTION REMARKS SIZL {

A Com. GND Ground Return 22

B Keyline Grounding J6-B will unblock the driver and 22 |
final amplifiers. (J8-B to D jumper required). !

E GND PULSE Momentary ground used by antenna coupler 22 .
(RF-601A) to initiate automatic tune cycle.

F Tune Pwr Grounding J6-F will limit the RF-110A power 22 :
output to 200 watts (with proper APC con- )
nections to external exciter). [

G

H SPARES 22 }

I |

] Key Interlock Grounding J6-J will inhibit RF-110A keying. 27 }

L 115 VAC Hot 115 VAQC, single phase auxiliary power for 22 %

M 115 VAC Com. antenna coupler. 22

TABLE 2-7. TRANSMITTER PATCH PANEL CONNECTIONS
RECOM-
RF-110A MENDED
12 WIRE
(PIN) FUNCTION REMARKS SIZE :

A COM. GND Ground Return. 22

B 12V POSITIVE 12V source to patch panel 22

C SHLD GND Shield Ground for T, U, V, W

D 115 VAC COM. 115 VAC COM to patch panel 22

E TTY (+

F TTY E_)) Teletype loop input from patch panel 22
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TABLE 2-7. TRANSMITTER PATCH PANEL CONNECTIONS (Cont)
RECOM-
RF-110A MENDED
12 WIRE
(PIN) FUNCTION REMARKS SIZE
G PTT +12V KEY Push-to-talk +12V from patch panel 22
H 115 VAC REMOTE 115 VAC hot to patch panel 22
S CW/RATT KEY Remote CW/RATT Keyline from patch panel. 22
T REMOTE 600 ohm ol 4 am L rony e teh-panel 22
U LSB AUDIO INPUT Batanced Audiomput{LSB) frompatechpantr Shielded (2)
\" REMOTE 600 ohm USB/ Balanced Audio input (USB/AM) from paich 22
W AM AUDIO INPUT panel. Shielded (2)
Z 12V NEGATIVE 12V Source to patch panel 22
a
b SPARES 22
d
J EARPHONE AUDIO Receive Audio from patch panel.
TABLE 2-8. ACCESSORY CONNECTIONS
RECOM-
RF-110A MENDED
J8 WIRE
(PIN) FUNCTION REMARKS SIZE
A COM. GRD Ground Return 22
B KEYLINE J8-B and J8-D must be jumpered in order to 22
D KEYLINE INTLK key the RF-110A.
C +28V +28 VDC for accessory use. 22
E CW/RATT GRD Grounding J8-E will transfer PA bias from 22
class AB to class B, for CW or RATT oper-
ation.
F
G
H SPARES
I
J

2-12




SECTION (Ml
OPERATION

31 GENERAL DESCRIPTION

The RF-110A/RF-112A is a complete 1 kW
linear amplifier designed for simple operation and
ease of adjustment. It will amplify an RF signal
from a 100 milliwatt level to a 1000 watt level for
application to an antenna or antenna coupler. The
broadband nature of the interstage and output RF
circuits eliminates the need for tuning and loading
adjustments. To set up the RF-110A on a desired
frequency the operator is required only to set the
RF-1 10A FREQUENCY MHZ switch to the desired
band. If a compatible exciter is used, RF-110A
tuning can be effected merely by selecting the
frequency at the exciter.

32 DESCRIPTION OF CONTROLS AND
INDICATORS

Table 3-1 lists and describes the front panel
controls and indicators found on the RF-110A.
There are no operating controls located on the

RF-112A front panel.
33 OPERATION
Operation of the RF-110A is as follows:
NOTE

The following procedure assumes that the
RF-110A is driven from a simple low level
RF source capable of delivering 0—100
milliwatts of steady carrier into 50 ohms.
It assumes the exciter does not have a
PPC input. In actual operation, with a
particular exciter, the operating procedure
will probably be modified according to the
particular ipstallation (e.g., the amount of
interfacing with external equipments).
Sufficient logic and control input/output
connections exist on the RF-110A for a
large variety of installation possibilities
with external exciters or antenna couplers.

Read through this entire procedure and become
familiar with tables 3-1 and 3-2 before equipment
furn-on.

a. Place the PRIMARY POWER switch on the
RF-110A front panel at ON.

b. Set the RF-110A FREQUENCY MHZ knob
to the desired frequency range. If frequency selec-

tion is to be done remotely, set the FREQUENCY
MHZ knob to AUTOMATIC.

c. Place the RF-110A in an operate condition
by meeting the requirements of table 2-2.

d. With no RF input to the RF-110A, rotate
the Multimeter switch to PA PLATE | AMPERES
then to PA PLATE 2 AMPERES. Note the lesser
of the two readings. Adjust the lesser to a value of
240 mA with the PA BIAS Adjustment. Now
check the greater value. If the greater value exceeds
280 mA, the screen voltage should be adjusted.
(See paragraph 5.2).

e. Rotate the PWR control on the RF-110A
front panel to full CW.

f.  If the RF-110A is directly connected to a
low VSWR load (see paragraph 2.5), increase the RF
drive level from the exciter while observing the
forward and reflected power levels on the front
panel power meter. A forward reading of 1000
watts with a reflected reading of 40 watts corre-
sponds to an output VSWR of 1.5:1. The RF-110A
is now ready for use.

3.3.1 OPERATION WiTH MANUAL A
COUPLER.

If a simple manually operated antenna coupler is
used between the RF-110A and the antenna,
increase the drive level until a value of 20 or 30
watts of reflected power is indicated on the RF-110A
reflected power meter, but do not exceed 1000W
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forward power. Tune the coupler for a zero indica-
tion on the reflected power meter. When the
antenna is tuned, increase the drive level to 1000
watts forward.

3.3.2 OPERATION WITH RF-601A ANTENNA
COUPLER

Operation of the RF-110A with the RF-601 A
antenna coupler is achieved as follows:

) Set the exciter drive level to zero watts.
Set the exciter to a mode which produces
a single tone (e.g., AM with no modulation
or SSB with single tone audio drive).

e Do not key the RF-110A yet.

e  Press the RETUNE button on the coupler
control panel. (This drives the tuning
elements in the RF-601 A to a **homing”
position.)

e  Key the RF-110A.

° Slowly increase the exciter drive level, but
do not exceed a FORWARD POWER read-
ing of 250 watts as indicated on the RF-
110A panel meter. A point will be reached
(before 250 watts) where the yellow TUN-
ING lamp of the RF-601A comes on. (This
is where the RF-601 A senses an antenna
mismatch and begins tuning it out.) Vary
the exciter drive as required to maintain
between SOW and 250W until the RF-601A
TUNING lamp extinguishes and the
READY lamp comes on.

® Unkey; set exciter to desired mode. Trans-
mitter is ready for operation.

NOTE

With nroner interfacineg hetween tla o
YVl prupvl liweiiacd Lwotll Lt

ng ot
exciter, RF-110A and RF-601A (using
the PPC, TUNE POWER, and +20 CARR

INSERT at J6 and J7), the above pro-
cedure can be shortened to simply press-
ing the RETUNE button on the RF-601 A
coupler control unit and keying the trans-
mitter. Refer to the RF-601A instruction
manual for further information.

Protective circuits in the RF-110A will activate
the front panel OVERLOAD indicator if any of
the following situations occur:

a. Excessive plate current in one or both of the
final tubes. (Possibly due to overdriving or loss of
bias.)

b. Excessive RF voltages at the plates of the
final tubes. (Possibly due to overdriving or high
VSWR loads.)

c.  Loss of cooling air.

d. RF-110A or RF-112A HV interlocks open
or excessive temperature in the RF-112A.

The protective circuits are reset by momentarily
placing the overload switch (figure 3-1) at the RE-
SET position. If the indication repeats upon
releasing the overload switch then the problem is
something other than transitory and must be looked
into. Check the above mentioned items. Unkey
the RF-110A and reduce the RF drive to zero. If
the overload persists (after reset) the problem may-
be in the air sensing or interlock circuits, or maybe
ioss of bias. If the overioad oniy occurs when the
RF-110A is keyed (with no RF input) then the
problem is most likely a faulty final amplifier tube
or insufficient final amplifier bias. An overload
indication occuring with the application of RF
drive (within RF-110A ratings) could mean that a
problem exists in the output load (an open or
shorted RF connector for example), in the final
transformer assembly, or the VSWR bridge.



TABLE 3-1. RF-110A OPERATING CONTROLS AND INDICATORS

CODE

NO. CONTROL/INDICATOR FUNCTION/INDICATION

2 Multimeter Provides indications of voltage, currents and RF
input power as selected with the multimeter switch.

l Multimeter switch Selects the final and driver amplifier parameters to
be monitored with the multipurpose meter:

DRIVER 2 AMPERES Cathode current of driver amplifier tube V2.

DRIVER | AMPERES Cathode current of driver amplifier tube V1.

PA PLATE 2 AMPERES Cathode current of final amplifier tube V2.

PA PLATE | AMPERES Cathode current of final amplifier tube V1.

INPUT PWR 0-150 MW RF level applied to input of driver amplifier.

PA PLATE VOLTS DC voltage applied to plates of final amplifier tubes
Vi and V2.

DRIVER PLATE VOLTS DC voltage applied to plates of driver amplifier
tubes V1 and V2.

PA-DRIVER SCRNS VOLTS DC voltage at the 287 volt point on the final/driver
screen voltage supply.

4 Power meter Provides an indication of forward or reflected output
power in the ranges selected with the Power meter
switch.

3 Power meter switch Selects range of forward or reflected power to be
monitored with Power meter.

5 Primary power fuses (three used, Provides overload protection to each phase of the

with indicators) primary power input. If the fuse in any phase opens,
the associated indicator will light.

6 BLOWER 1.0A fuse (with indicator) Protects the blower against overload: indicator
lights if fuse opens.

7 EXCITER COUPLER 3.0A fuse Protects the 115 volt single phase primary power

(with indicator) output. Indicator lights when fuse opens.
8 500 VDC 1.5A fuse (with indicator) Protects the 500 VDC supply from overload.
4 Indicator lights if fuse opens.

18 28 VDC 3A fuse (with indicator) Protects the 28 VDC supply from overload.
Indicator lights if fuse opens.

9 PRIMARY POWER switch When set at ON, primary power is supplied to the
control circuits in the RF-110A and RF-112A.

10 PWR control Enables RF power output to be varied without

disturbing APC and PPC-adjustments. Normally
set maximum CW.

Il

PA BIAS control

Enables bias voltagé to final amplifier tubes V1 and
V2 to be adjusted.




TABLE 3-1. RF-110A OPERATING CONTROLS AND INDICATORS {Cont)

CODE
NO. CONTROL/INDICATOR FUNCTION/INDICATION
12 OVERLOAD indicator Lights to provide a visual indication when an over-
load occurs.
13 OVERLOAD switch Determines condition of overload circuit.
NORMAL Overload circuit is in normal condition.
RESET (spring-loaded) Resets overload circuit.
14 POWER indicator lamp Lights when RF-110A has primary power supplied
and PRIMARY POWER switch is ON.
15 HIGH VOLTAGE indicator lamp Lights when high voltage is applied to plate circuits.
16 FREQUENCY MHZ selector switch When set at AUTOMATIC, an external five wire
code can be used to automatically tune the RF-110A
to the selected band. When set at any one of the
other nineteen positions, a five wire code is inter-
nally generated to automatically tune the RF-110A
to the selected band. _
17 Key switch Determines method by which RF-110A is keyed.
NORMAL Keying of RF-110A is accomplished from Exciter.
TUNE KEY (spring-loaded) RF-110A is keyed; a command signal is generated
for exciter to produce a low power carrier for tuning
purposes.
LOCAL KEY RF-110A is keyed.
19 Elapsed Time Meter Indicates elapsed time in hours that equipment is
energized. '

TABLE 3-2. NORMAL MULTIMETER INDICATION (WITH AMPLIFIER IN THE LINEAR MODE)

METER SWITCH POSITION READING CONDITIONS
DRIVER 2 200-280 mA Idle (no RF)
DRIVER 1| 200-280 mA Idle
PA PLATE 2 200280 mA Idle
PA PLATE 1 200—-280 mA Idle
INPUT POWER 25-100 mW at normal RF output
PA PLATE VOLTS 2250+225 VDC Unkeyed
DRIVER PLATE VOLTS 500+100, -S0 VDC Unkeyed
PA, DRIVER, SCREEN VOLTS 290150 vDC Unkeyed




RF-110A Front Panel Controls and Indicators.

Figure 3-1.
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SECTION IV
TROUBLESHOOTING

41 GENERAL

A low level (nominal 100 mW) RF signal from
an external exciter is used to drive the RF-110A.
Two stages of amplification, a driver and a final,
linearly amplify this input to a level of 1 kW. Each
stage consists of two parallel-connected electron
tubes and operates into a bandswitched transformer
assembly containing nineteen pretuned broadband
transformers.

The 1 kW output from the final amplifier stage
is applied through the VSWR bridge and the antenna
transfer relay to a 50 ohm coaxial output connector.
(The output of the RF-i1i0A is usuaiiy appiied to
an antenna through an antenna coupler, such as the
RF-601A.) The antenna transfer relay connects
the RF transmission line (connected to RF output
connector 1 A2J3) to the RF-110A final amplifier
stage when the transmitter is keyed, or to a coaxial
connection for an auxilliary receiver when the
RF-110A is not keyed.

The driver and final transformer assembly band-
switches ars set to the correct band by a motor and
geared transmission assembly. The motor is con-
trolled from a decoding switch deck in the driver
transformer assembly. The motor is energized (by
arelay) whenever a ground path to the relay is
completed through the decoding switch and the
five code wires, and an encoding switch. The
motor runs, changing the setting of the driver and
final band switches, and the coding switch, until a
position is found which interrupts the ground.

At this point, the two band switches are in the
proper position for the selected frequency. The
encoding switch is connected to the FREQUENCY
MHZ control in the RF-110A, or the associated
exciter may have provisions for duplicating the
encoding switch. Selecting a new frequency sets
up a new ground path through the switches and
wires, energizing the band switch motor until the
new ground is interrupted. RF output level is
monitored by the VSWR bridge assembly. The
assembly provides two DC signals, one representa-
tive of forward power, and one representative of

reflected power. These two signals are applied to a
front panel meter for measurement and monitoring
of forward and reflected power at the RF output.
The VSWR bridge also supplies to the APC-PPC
circuit a signal which is, in essence, the envelope of
the RF output from the RF-110A. This signal is
used to develop two control signals — one propor-
tional to the peak power output from the RF-110A,
and one proportional to the average power output.
Both control voltages are available for the external
exciter, to adjust the exciter output level as required
to maintain the power output from the transmit-
ting system at a constant | kW PEP. This “‘closed
loop™ method of using the sampled output to con-
trol the input ensures that the RF power output of
the system is maintained at the rated level, and in
the process prevents it from exceeding safe limits.
In addition, the PPC voltage is applied to the RF-
|1 1 0A bias circuit, where by controlling the bias to
the driver amplifier, it reduces the gain of the RF-
110A. This protects the RF-110A if the APC-PPC

circnite in the exciter molf‘nn(‘hnn It alen nrovidece
CITCULE 1N TNE EXCIIer Maniuniusn, it aisSC proviaes

a means of RF output control in systéms which use
exciters that do not have output control capabilities.
Normally an exciter is adjusted to respond to PPC
voltages below that at which the internal PPC con-
trol loop becomes active.

If the RF output of the RF-110A increases
beyond the threshold of the internal PPC control
loop, the bias of the driver amplifier stage is in-
creased to reduce RF output.

The APC-PPC circuit can also be commanded to
reduce the power output to a level safe for tuning
an antenna coupler: This can be accomplished
either manually, with the front panel TUNE KEY
switch, or remotely. At the same time, a carrier
insert signal is made available to an external exciter
requesting the unmodulated carrier output required
for tuning the antenna coupler. If desired, a resistor
in the PPC circuit can be changed in value to enable
the tune power level to be set to values other than
the 200W set at the factory.
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(R25 at the base of Q8, see figure 5-22.) In-
creased amplifier efficiency in the CW and RATT
modes can be realized by applying a “‘ground” in

ol oo

puL at v i~ 11115 Wi “liaigo Lhc ﬁllal alupufim
biasing from class AB to class B. At the same time
the averaging circuit in the APC detector is by-

passed.

An overload detector is used to continually
monitor the cathode currents of the two final amp-
lifier tubes, the final amplifier plate RF voltage,
and blower nneratlnn Ifa dangerous condition
occurs in any of these areas, the overload circuit
trips and provides an inhibit signal to the keying
circuit, unkeying RF-110A until the overload has
been cleared. When the overload circuit trips, an
indicator lamp is energized to provide an overload
indication than an overload condition has occured.
The overload circuit can be reset through the front
panel RESET switch. However, if the overload
was not of a moméntary nature, the overload cir-
cuit will again immediately trip to prevent keying.
In addition, the keying circuit remadins inhibited
whenever the overload switch is held in the reset
position, thus preventing an operator from forcing
operation in an overload condition.

The RF-110Ais keyed on and off through the
bias levels applied (u ihic fvur wiccuon wabes 1u iic
final and driver amplifiers. Keying is accomplished
by grounding the keyline at any of the external
units or by setting the RF-110A front panel Key
switch at TUNE KEY or LOCAL KEY. In any case
the keying circuit switches the bias voltage for the
driver and final amplifier electron tubes from cut-
off to operate levels. The keying circuit is inhibited
{(bias is maintained beyond cutoff) whenever the
tuning motor is energized, an overload occurs, the
overload switch is held at RESET, or the ground
key interlock signal is supplied by the external
antenna coupler (a “ground’ ai J6-J). The exciter
is unkeyed by removal of the 28 VDC interlock
voltage that the RF-110A normally supplies to a
keying relay in the external exciter via J7-J.

A metering circuit allows any one of eight para-
meters of the amplifier tubes to be connected to a

meter for measurement or monitoring. These para-
meters consist of the cathode current of each of the
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four electron tubes, the input RF power to the
driver amplifier, the plate supply voltages, and a
voltage in the screen supply.

Turn-on is initiated by setting the PRIMARY
POWER switch at ON. This action supplies phases
A and B of the primary power to the RF-112A.

The power supply converis this voltage to 115 VAC
single phase power which is supplied as auxiliary
power to J6 and J7 for powering an antenna coupler
and exciter respectively. In addition, phases A and
B of the primary power are applied to an open con-
tact of the standby relay K2. A 28 VDC standby -
operate signal is used to energize the standby relay

in the RF-110A.

One set of the relay contacts switches 24 volts
to the 400 Hz inverter in the RF-112A which in
turn produces 115 VAC, 400 Hz output to the RF-

l 10A hln\upr anr‘ time meter. The anter cat of

relay contacts completes the circuit for phases A
and B to the filament transformer. This trans-
former provides the following outputs: 6.0 VAC
filament voltages for the final amplifier tubes, 13.5
VAC filament voltage for the driver amplifier tubes
and the AC inputs to the bias, ¥ 12 VDC remote,
and 11, 20, and 28 VDC supplies. The bias supply
develops operating and cutoff biases for the final
and driver amplifier tubes. In addition,a —30
VDC signal is derived from the bias circuit for use
by the external exciter. The T 12 VDC output for
remote use. All low DC voltages required to power
the Kir-110A coiuos circuis are produced by the
11, 20, and 28 VDC supplies. The 28 VDC s also
supplied to the time delay relay heater in the oper-
ate circuit and, if the primary power source is 400
Hz, to the 60 Hz inverter in the RF-112A power

supply.

When a 20 VDC operate signal is received from
the exciter, the operate relay is energized, and the
three phase primary power is applied to the RF-
112A Power Supply.

The RF-112A converts the three phase primary
power to 2250 and 500 VDC. The DC voltages are
used for plate power for the final and driver ampli-
fier tubes respectively In addition, the 500 VvDC
drives a lcgum[cu screen bupply to the RF-110A

for both the final and driver amplifier tube screen

grids. The 500 VDC supplies lights the HIGH VOLT-
AGE indicators on both the RF-110A and RF-

Th ta 3
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42 DRIVER AMPLIFIER

The driver amplifier circuit linearly amplifies the
input from the exciter to a level sufficient to drive
the final amplifier (paragraph 4.3). All of the com-
ponents for the stage are located on two subassem-
blies — Driver Tube Assembly 1A1A1, which con-
tains the two driver tubes and associated compon-
ents, and Driver Transformer Assembly 1A1A4,
which contains 19 interstage transformers for the
nineteén bands, and the (frequency) decoding and
bandswiiches.

The RF input at case connector 1A2J9 is applied
through connectors 1A2P1 and 1 Al1J1 and terminal

17 af terminal haoard TATAITR! tAa 2 naminal SO

ohm input load consisting of inductor lA1AIL2
and resistor 1 A1 A1R6 in the driver amplifier
assembly. Inductor A1A1L?2 helps compensate

for the input capacitance of the two electron tubes.
The RF input is also applied to the metering circuit
(paragraph 4-11). From the input load, the RF is
coupled by capacitor | Al AICI to the grids of the
two electron tubes. The two parallel connected
electron tubes are operated as a class A linear amp-
lifier stage that provides a nominal 14 db of power

gain.

One of nineteen broadband interstage transformer
assemblies is used to couple the RF output from
the driver amplifier to the input of the final amp-
lifier. The nineteen transformer assemblies are
mounted around a motor-driven bandswitch which
is switched according to the selected operating
frequency to automatically connect the correct
transformer assembly into the signal path (para-
graph 4.10). Each transformer assembly above 8
MHz consists of a double tuned circuit which uses
capacitive top coupling. This type of circuit pro-
vides a wide flat passband with sharp skirts, i.e.,
broadband tuning. Below 8 MHz conventional
single tuned circuits are used. The voltage drops
developed across cathode resistors 1 Al AIR1 and
IA1AIR2 are applied to the metering circuit for
monitoring and measurement (paragraph 4.11).
Each of the power supply input lines (bias, plate,
and screen) is filtered to provide RF decoupling.
Capacitors | AlA1C2 through 1A1AIC]2 and
LATAIC19 are local RF bypasses. Resistor 1 Al-
R24 is used for parasitic suppression.

43 FINAL AMPLIFIER

The final amplifier (figure 5- 20) consists of two
electron tubes, an output transformer assembly,
and various other parts. The function of this circuit

is tolinearly amplify the output from the driver
amplifier to a level of 1 kW for application to an
antenna system. The two final amplifier tubes,
1A1V] and 1A1V2 are mounted directly on the
main chassis. The nineteen final transformer assem-
blies with their associated components, and the
bandswitch which selects the proper one for the
desired frequency are all mounted on subassembly
1AT1A2.

The RF output from the driver amplifier is
appiied through parasitic suppressors | AiRi6 and
1A1R17 to the grid of electron tube 1A1V1 and
through parasitic suppressors |A1R18 and 1A1RI19
to the grid of electron tube 1A1V?2. The two
parallel-connected election tubes are operated class
AB| during voice operation (class B during CW or
RATT operation) to provide a nominal 26 db of
power gain. The class of operation is determined

by the bias voltage applied by the bias power sup-

ply (paragraph 4.8). One of the nineteen broad-
band output transformers is used to couple the RF
output from the final amplifier to a 50 ohm trans-
mission line.

The nineteen transformer assemblies are mounted
around a motor-driven bandswitch which is switch-
ed according to the operating frequency to auto-
matically connect the correct transformer assembly
into the signal path (paragraph 4.10). Each trans-
former assembly consists of a double tuned circuit
which uses capacitive bottom coupling. In addition,
the secondary winding is tapped such that the top
of the secondary winding and the secondary tuning
capacitor form a series resonant circuit to trap
second harmonics.

The voltage drops developed across cathode
resistor lAIR25 — R26 and 1A1R27 — R28 are
applied to the metering circuit for monitoring and
measurement (paragraph 4.11) and to the overload
circuit for monitoring (paragraph 4.9). Each of the
power supply input lines (bias, plate, and scréen)
is filtered to provide RF decoupling. The RF volt-
age at the input to the final transformer assembly
is also applied to the overload circuit for monitor-
ing (paragraph 4.9). The cathode resistors are by-
passed by capacitors (indicated by notes 8 and 9
on the schematic). The paraliel connected resistors
1A1RS and | A1R6 provide grid loading to swamp
the non-linear input impedance of the electron
tubes, thus preventing distortion. Resistor |A1R21
SeIves as a parasitic suppressor. 1nducior 1A1L6
provides a low frequency bypass around 1A1R21.
Capacitors |A1C10 and 1A1C20 are RF bypasses
for the tube filament. Plugs 1A1P6 and 1A1P7
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allow the screen voltages to be adjusted indepen-
dently to balance the idling currents of the two
tubes.

44 VSWR BRIDGE

-The VSWR Bridge (figure 5-20) consists of a
toroidal transformer and various voltage divider,
detector, and filter networks. The function of this
circuit is to provide outputs for power meter 1 Al-
M2 proportional to the forward and reflected
power on the output transmission line. In addition,
a single output related to both reflected and for-
ward power is applied to the APC-PPC circuits
(paragraph 4.6).

The center conductor of the output transmission
line passes through the center of toroidal trans-
former 1Al A3TI and constitutes its single turn
primary; the walls of the assembly serve as the
shield for the trandmission line. The short shield
around the center conductor, grounded at only
one end, does not serve as a part of the transmission
line, bat merely prevents undesired capacitive
coupling between the center conductor and the
secondary winding on the toroid. Current through
the transmission line induces equal voltages in the

two nnrfc of the center tqr\npr] cpr‘nnrl')rv winding

ts of the center ng,
one voltage being in phase w1th the line current

and the other 180 degrees out of phase with the
line current. Voltage divider | A1A3C6 — 1Al A3-
C1 provides a reference voltage at the center tap

of toroidal transformer T! thatis in phase w1th the
line voltage. When the load on the transmission
line is 50 ohms resistive so that there is no reflected
power, the line voltage and current are in phase.
Trimmer 1 A1 A3C6 is adjusted so that the reference
voltage is equal in magnitude to the induced volt-
age when the load on the transmission line is 50
ohms resistive. Therefore, the vector sum of the
voltages between terminal 3 of the transformer
1A1A3T1 (reflected power side of the bridge) and
ground is zero, since the induced voltage is equal

in magnitude and 180 degrees out of phase with

the reference voltage. As the load changes to some-
thing other than 50 ohms resistive, causing reflected
power on the line, the two voltages no longer ex- -.
actly cancel and output is produced at terminal 3
of transformer 1A1A3T]. This level is peak
detected by diode 1 A1A3CR]1 and capacitor 1Al-
A3C2, and applied through calibrating resistor
1A1A3R7 to contact 2 of power meter switch
1A188 and through calibrating resistor 1A1 A3R8
to contact 4 of power meter switch 1A1S88. Either
range of reflected power can then be selected by

44

the power meter switch for application to power
meter IAIM?2 for measurement or monitoring.
Similarly, the voltage at terminal 1 of transformer
1A1A3TI, the reference voltage and the induced
voltage across resistor ]| A1A3R2 add vectorially to
produce a signal related to forward power. This
voltage is peak detected by diode 1A1A3CR4 and
capacitor 1A1A3CS5, and applied to voltage

divider IA1A3R4 — |A1R14. Potentiometer
IA1TR14 allows the power meter to be calibrated
for a known amount of peak forward power (nor-
mally 1 kW). The output from the voltage divider
is applied through calibrating resistor R3 to contact
3 of Power meter switch 1A1S8. Inductor 1A1A3-
L1 provides a DC path to ground from the center
tap of toroidal transformer 1A1A3TI. Resistor
1A1A3R9 is a DC pull-down resistor to prevent

the coupling capacitor in final transformer assem-
bly 1A1A2 from holding a charge after the +2250V
is turned off.

The signal at terminal 1 (forward power side) of
transformer 1 A1A3T] is detected by diode 1A1-
A3Tl is detected by diode 1 A1 A3CR3 and applied
through isolating resistor 1A1A3R6 to the APC-
PPC circuit. This output is, in essence, the envelope

of the RF output from the RF-110A and is used to

r',nr}vvra Hna -:1\‘(lf‘l\mnf' ~ peq!’ 3“,4 average j"'ﬁ'v'v'ei' con-

trol voltages (paragraph 4.6). Any output from the
reflected power side of transformer 1A1A3TI1 is
detected by diode 1 A1 A3CR2 and applied through

resistor 1AJA3RS and diode 1 A1A3CRS to the

APC-PPC circuit. The value of resistor 1 A1A3RS
is chosen so that little or no control voltage will be
generated by the APC-PPC circuit due to reflected
power until the reflected power levels reaches -
approximately 360 watts (4:1 VSWR at | kW for-
ward power). As the VSWR, and therefore the
reflected power, increases above this point, the
additional input to the APC-PPC circuit results in
an increased output from the APC-PPC circuit to
reduce the output from the RF-110A. Therefore,
the equipment is protected against over-dissipation
that would result from excessive VSWR on the
transmission line. When the tune line is grounded,
diode 1 A1 A3CR6 grounds out the bottom of
resistor | A1 A3RS, preventing reflected power
limitation during tuning. Diode 1 A1A3CRS pre-
vents resistor | A1A3R6 from being grounded by
the tune line. At high frequencies, the leads of
1A1A3CI will be inductive. 1A1A3L2is used to
provide a corresponding amount of inductive
reactance in series with capacitor | A1A3C6 so that
the output of the capacitive voltage dlvlder will not
be frequency sensitive.



45 ANTENNA TRANSFER RELAY

The Antenna transfer relay (figure 5-25) con-
e ~nivAn Tt Ar tha tran

nects the antenna io the receiver input or tne trans-
mitter output depending on the condition of the

system.

fe nnrm')n-
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One side of the r
ently to 28 VDC, hlle the other side is connected
to the system keyline. The system can be keyed
(keyline grounded) from 1A2J7-K (exciter), 1A2J6-

B (antenna coupler) or with the front panel key

switch. When the system is keyed, RF output
from the VSWR bridge is applied through con-
nectors 1A1A3J2, 1 A2P4, and 1 A2PS, the contacts
of relay 1 A2K 1, and connectors 1 A2P6 and 1A2]3

Ol ICldy AL

to the antenna. Whenever the keyline is not ground-

ed, the antenna is connected to receiver input con-
nector 1 A2J4 through connectors 1A2J3 and 1A2-
P6, the contacts on relay 1A2K1, and connector
1A2P7.

46 APCPPC CIRCUIT

(Prefix all incomplete reference designations with
1A1A6.) The APC-PPC circuit (figure 4-2) generates
control voltages that are applied to the Exciter (or
used internally) to maintain the peak and average
power levels of the rf output from the system at a
constant predetermined value (normally | kW).

The output of the VSWR bridge forward power
detector, 1 A1 A3CR3, is developed across a voltage
divider consisting of 1A1 A3R6, R23, PWR adjust
potentiometer 1 A1R13 and transistor Q7. During
normal operation, transistor Q7 is saturated,
grounding the bottom of PWR potentiometer 1Al-
R13. The output from the voitage divider is taken
from the top of R23, where it will be applied to
the APC and PPC input transistors Q12 and Q8.
The APC and PPC circuits function essentially as
ampiifiers. Therefore, adjusiing PWR potentio-
meter ] A1 R]3 varies the amount of voltage requir-
ed at forward power detector 1 A1 A3CR3 to cause
a particular output from the APC and PPC circuits.

N 11 pPWD + M Atas
Normally, PWR potentiometer 1AIRI3 isset at

minimum resistance (fully clockwise), and the APC
and PPC circuits are then set to control the Trans-
mitter output power at | kW PEP. If PWR

nnt?nhnmptpr 1AIRI13 is turned counterclockwise
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(more resistance), more voltage will be applied to
the APC and PPC circuits, and the Transmitter
output power will be controlled at a lower value.

The PPC circuit consists of transistors Q8 through
Ql1 and Q22. Threshold detectors Q8 turns on
when its base voltage exceeds the voltage developed

by R27 and |A1R1 1! at the base of Q1 1.

enough base voltage is present to turn Q8 on, Q8
through Q10 form a feedback amplifier (feedback

path is voltage divider R56, PPC adjust control
IAIR!!, and Q!1). The output from Q10 is

applied through CR22 and emitter follower Q22
to the Exciter PPC circuit. Diode CR11 provides
temperature compensation for amplifier Q9.
Emitter follower Q22 provides a low impedance
source to drive the line to the Exciter. Resistors
R58 and R59 bias Q22 so that the PPC voltage to
the Exciter can never fall much below about 3.8
volts; this minimizes delays when reduced power is

required,

.......

The APC circuit commences with feedback amp-
lifier Q12 and Q13 and voltage divider R62 and
APC adjust control |AIR12. Emitter follower
Q23 buffers switchable voltage divider R63 and
R64. Another emitter follower Q14, acts as buffer
for modulation wiper R38, R39, CR13, and C3.
Emitter follower Q15 drives the APC line to the
Exciter.

The modulation wiper fulfills two requirements.
In the AM mode, it keeps the carrier ievel approxi-
mately constant with or without modulation
(250W assuming PWR control 1A1R13 is fully
clockwise). It also prevents excessive Transmitter
dissipation by limiting average power to about
SO0W in voice modes. (This does not interfere
with the ability to obtain 1 kW PEP.) Bear in mind
that the signal presented to the APC circuit from
the VSWR bridge represents the envelope of the
Transmitter output; that is, it has both DC and
audio components when the Transmitter is being
modulated. If the modulation wiper were a simple

R-C averaging circuit, its DC output (AM mode

with a 250W carrier and modulation to 1 kW PEP
with a single tone audio) would be somewhat
higher than it would be with just a 250W carrier.

Uawaver the APC voltage to the Exciter controls
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carrier power. Consequently, this changing APC
voltage would make the carrier power vary. There-
fore, the discharge path (C3, CR13, and R38) has
a slightly faster time constant than the charging
path (R39 and C3). Typically, the system pro-
duces APC voltages of about +5V. This means

about +6V at C3. Therefore, when transmitting a



250W AM carrier only, a voltage of about +6V is
found at the emitter of Q14. If modulation is
added to produce | kW PEP the voltage at Q14’s
emitter will have peaks of about +12V but the
voltage on C3 will remain at +6V.

Now consider CW and RATT modes, where |
kW average is required and where the relatively
slow response of the modulation wiper is not
desirable. The CW/RATT ground from the Exciter
at P1-U is used to turn on Q16, which bypasses the
modulation wiper.

Also, one end of R64 is grounded, inserting a
2:1 divider between Q23 and Q14. Thus, the volt-
age at Ql4’s emitter will now be only +6V at | kW,

as compared to +12V in other modes, thus main-
taining proper APC voltage.

Resistors R40 and R66 keep the APC voltage

P N T F Losas + oA A‘I
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Whenever normal power control is inoperative
(either because of failure in the Exciter or because

af the i1ce af an exeiter withant nowar cantral
O1 tNe use ¢1I an exciter witinout poOWwWer Conurai

capabilities), the PPC voltage will continue to rise
in an effort to reduce the Exciter output power.

When the PPC voltage rises sufficiently, diodes
CR231 and CRS start to turn off the nnfarnal pPPC
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circuit (transistor Q3 in the bias supply) causing
the bias on the driver amplifier tubes to go more
negative and thus reduce the rf power to the
desired level. Therefore, the PA is always protected

against excessive signal level in the amphﬁer tubes
and the transformer assemblies.

When a low-power rf signal is required for tuning
an antenna coupler, the Tune Ground line at P1-S
is grounded either automatically by the RF-601A,
if used, or by the front panel Tune Key switch on
the PA. In either case, the ground turns on switch
Q17, resulting in the +40V generated by diode CR2
and capacitor Cl being applied to voltage divider
R1, CR38, CR26, and CR25, producing four
effects.

a.  The base voltage on Q7 is raised sufficiently
to cut if off, Q24 is turned on, removing the PWR
control 1A1RI13 from the circuit and inserting.
R2Z5 instead. As a resuit, the generation of APC
and PPC voltages starts at a level of rf power out-
put not affected by the PWR control. As shipped,
the value of resistor R25 is chosen such that a

nominai 200W rf output from the system is avaii-
able for tuning. If desired, the value of resistor

4-6
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R25 can be changed to provide a tune power level
other than 200W. Thus, the tune power require-
ments of any antenna coupler can be satisfied by
changing the value of a single resistor.

b. In order to provide a single continuous
tone on which to tune the antenna coupler, +20V
is applied through diode gate CR19 to the Exciter,
causing the carrier to be inserted into the rf output.

c. A +]0V level developed across zener diode
CR25 is applied through R16 to the PPC output.
This prevents any modulation from being generated
during a tune cycle.

d.  Transistor Q24 not only grounds one end
of R25, but aiso turns on Q16 switch tnrougn
CR35 and R68, bypassing the modulation wiper to
ensure the rapid response required during auto-

matic antenna tuning.

1f PPC exceeds about +8V | it raises the APC line
voltage by way of CR31 and R57. This prevents a
ossible latchup condition;i.e., the Exciter pro-
ducing full output and the PA CGi’ithlling qui’i“la“y,
which would be possible under certain misadjust-

ments of the APC and PPC potentiometers.
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(Prefix incomplete reference designators with
1A1AS.) The keying circuit (figure 4-3) consists

of a key interlock, a key driver, a

L a X AT IUVN, a MO Y

28 VDC switch, and various gates and switches.
The function of this circuit is to cause the bias
power supply to lower the bias voltage for the four
electron tubes in the RF-110A from a cut-off to an
operate level when the keyline is grounded and to
control a 28 VDC power source for external trans-
mit/receive relays (located in the exciter and/or
antenna coupler). The keying will be inhibited
(keying prevented) if an overload exists or the
OVERLOAD switch is held at RESET, or tuning
motor is energized, or a ground is placed on 1 A2-
A1J6-J from an external source. When the system
is grounded (to key the system), a ground is applied
to the cathode of diode CR11. This grounds one
end of R16 in voltage divider R12-R28-R16, drop-
ping the voltage at the base of key driver Q5 below
the voltage produced by voitage divider Ri3/R14
in the emitter circuit, causing Q5 to conduct.
Turning on QS will also turn on Keyer Q6, short-
ing out resistor 1 A1 A6R8 on the bias circuit there-
by reducing the bias on the driver and final tubes
to permit them to conduct (paragraph 4.8).

!rp\nno stage a
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Figure 4-3. Keying Circuit, Simplified Schematic



When an inhibit, in the form of a ground, is
placed on one of the inpuls to the base of Key
Interlock switch Q4, Q4 will shut off clamping the
base of Key Driver Q5 to about +11V, turning off
Q5. Diode CR12 provides an auxilliary cutoff to
the bias circuit. Diode CR34 prevents the base of
Q5 from being pulled too positive by the 20 VDC
through R17.

28 VDC switch Q8 will normally conduct (i.e.,
when Q4 is saturated), providing 28 VDC through
CR35 and the emitter and collector of Q8, as oper-
ate voltages for T/R relays in the external exciter.
When an inhibit cuts off Key interlock switch Q4,
the base of Q8 rises to +28V, turning off Q8 to
interrupt the 28 VDC to the external T/R relays.

When the Transmitter is in Standby mode, the
exciter does not supply +20V operate. Since all
base bias current for turning on Key Interlock
transistor Q4 comes through R10 from the +20V
operate line. it follows that in standby mode all
keying in both the exciter and the PA is inhibited.

When FREQUENCY MHZ switch 1A1S7 is not
set at AUTOMATIC, diode 1 AICR14 prevents the
RF-110A from being keyed from the system key-

line: in this condition fhp pp llnA can be l(PVP(‘l
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only with Key switch 1 A1S3.
48 BIAS POWER SUPPLY

(Prefix incomplete reference designators with
1A1 A6.) The bias power supply (figure 4-4) con-
sists of a full-wave bridge rectifier and filter, a volt-
age regulator and divider, and various switching
circuits. The function of this circuit is to provide
the required grid bias voltages for operation of the
electron tubes. Until the system is keyed, the out-
puts from the bias power supply are at the correct
level to bias the electron tubes beyond cutoff.
When the system is keyed, the bias voltages change
to the values required to establish proper plate
currents in the electron tubes according to the
mode of operation. That is, the final amplifier
bias is changed to the value required for class AB}
operation of the tubes during voice operation or
to the value required for class B operation during
CW or RATT operation. The value of driver bias
is such that the tubes operate class A. However,
the driver bias can be controlled by the PPC circuit
according to the RF-110A power output require-

DAY

mentis un[ernal rre).
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The output from winding 20-21 of transformer
1AIT! is full-wave rectified by diodes CR14
through CR17, filtered by capacitor 1A1C29, and
applied to a voltabe regulator and divider circuit
consisting of current limiting resistor R42, zener
diodes CR4 and CR3, and resistor R8. When the
system is keyed, transistor A1 A5Q6 of the keying
circuit (paragraph 4.7) shorts out resistor R,
grounding the bottom side of the voltage regulator.
In any mode of operation except CW and RATT,
switch Q20 is saturated (due to resistor R48), con-
necting the bottom of PA BIAS potentiometer
1A1RI10 to —36 volts. Therefore, PA BIAS control
IA1R10 can be adjusted between —36 and —72V
which covers the normal class AB} range of opera-
ting bias for the final ampiifier tubes. The oufput
from PA BIAS control 1 AIR10 is applied through
transistor Q21 to the final amplifier tubes by
emitter follower action. During CW or RATT oper-

A7/ AT semran e

auon a LW/I\/—\IT gluuuu at Pi-U turns on \417,
which turns switch Q20 off. With Q20 cut off the
adjustment range of the PA BLAS control is insig-
nificant, causing the full output from the regulator-

driver circuit {—72 volts) to be applied by the

emitter follower action of transistor Q21 to the
final amplifier tubes. Emitter follower Q21 is used
{o allew grid current t~ ke drawn by the amplifier
tubes without losing regulation. If emitter follower
Q21 were not used, this current would create a
voltage drop across PA BIAS control 1 AIRI10, thus
destroying the regulation and biasing the tubes
further toward cutoff. However, with emitter
follower Q21 in the circuit, the grid current is now
drawn through the small collector-emitter resistance
of the transistor resulting in essentially no shift of
the bias voltage. During normal operation, PPC
amplifier Q3 is conducting sufficiently to saturate
clamp Q2. Therefore, the one end of driver bias

adj 1 A1R9 is clamped to ground through transistors
Q2 and 1A5Q6. In this condition, the potentio-
meter can be adjusted over the range of O to —24
VDC, which covers the normal range of class A
operating bias for the driver amplifier electron
tubes.

When the system is not keyed, A1 A5Q6 cuts
off, removing the short from across resistor R8.
The voltage drop that appears across the resistor
in this condition drives the bias voltages for the
four electron tubes into the cutoff region. Thus,
the RF-110A is keyed on and off through the bias
voltages applied to the four electron tubes. Resistor

aciot e nravante tha

Rd6isa puii-down resistor which prevents the
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Figure 4-4. Bias Circuit, Simplified Schematic
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cutoff bias applied to the driver tubes from exceed-

.. PR | S U | P

l“g lllC 5uu lU L/dLllUUC VUlldbC ldallllg. I‘Ulllldll)'
the APC-PPC output to the exciter maintains the
output power at | kW (paragraph 4.6). However,
if there is a failure in the exciter APC-PPC circuits,
the PPC voltage will rise beyond its normal level in
an attempt to reduce the output power. This
increasing level is applied through isolation diode
CRS to gradually cut off PPC amplifier Q3. As the
voltage at the collector of PPC amplifier Q3 falls
(becomes more negative), so also does the base
voltage of clamp Q2. By emitter follower action,
then the voltage at the bottom of Driver Bias Adj.
potentiometer 1 A1R9 also falls, reducing the gain

of the driver tubes until proper power output is
obtained. Diode CRI1R l(PPn: any reverse bias-to-

emitter voltage at clamp QZ trom exceeding safe
limits. Whenever the keying circuit interlocks
(paragraph 4.7), a key interlock signal is applied

to the base of PPC amplifier Q3. This cuts off
transistor Q3, and clamp Q2. Therefore, the driver
electron tubes will be biased at cutoff preventing
operation until the interlock is removed. Resistor
R6 and diode CR1 provide —30 VDC for use by an
external exciter. ,

49 OVERLOAD CIRCUIT

(Prefix incomplete reference designators with
1A1AS.) The overload circuit (figure 4-5) consists
of an overload detector, an inverter, a 20 VDC
switch, and various gates, switches and indicators.
The function of this circuit is to prevent keying of
the RF-110A when certain overload conditions
occur. To do this, the overload circuit monitors

the cathode current of the two final amplifier tubes,

the RF output voltage from the final amplifier
tubes, the flow of cooling air, and the temperature
of the RF-112A, plus mechanical interlock switches
in the RF-110A and RF-112A.

Four inputs to the circuit are used to monitor
for an overload condition as follows:

a. The RF output voltage from the plates of
the final amplifier tubes is sampled by capacitive
voltage divider | A1C35-1A1C36, detected by diode
1AICRI13 and developed across base resistor R8

AT TDAN | PR o &L

KCSISIOT ll‘\l KLU bUlnplCle I.II.U Ub paun lUl U.IU
1AICR13. Capacitor | AIC37 is an RF bypass
capacitor.

b.  The voltage developed across the cathode
pplied to

resistor for final amplifier tube A1V is a
base resistor R8 through RF decoupling network
1AIR7-1A1C27-C5 and diode CRI15S.
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c. The voltdge developed across the cathode
resistor for final amplifier tube A1V2 is applied to
base resistor R8 through RF decoupling network

1A1R8-1A1C28-C4 and diode CR16.

d. When the temperature of the RF-112A is
within safe limits and cooling air is being circulated
through the RF-110A, and the cover over the final
tube compartment is in position (holding interlock
switch 1 A1S9 closed), a ground is applied through
the thermal switch in the RF-112A, interlock
switch 1 A1S9, air vane switch 1A1S1, and the
mechanical interlocks in the RF-110A and the RF-
112A to the emitter of operate switch Q7. When

thermal time delay relay 1A1K4 is closed, 20 VDC
will be applied to the base of Q7 through the time

o ap S IR C 0asL L

-delay relay turning on Q7. The ground through the

interfock switches will be applied to operate relay
1A1K1. Also, conducting Q7 will prevent most of
the 20 VDC operate from the thermal relay from
being presented to R21.

If any of the interlock switches mentioned above
is actuated, (or in cases like the air vane switch
allowed to deactivate) the ground to the base of Q7
will be interrupted, and Q7 will be turned off. The
20 VDC operate signal will then be applied through
CR33, R19, R2! and CR14 to develop enough volt-
age across R8 to turn on overload detector Q3.

Overload detector Q3 also receives inputs from
the Final Amplifier tube cathodes, and the high
voltage detector, as well as the operate switch.

When the voltage on any one of the input lines
exceeds the threshold voltage developed by resistors
R30 and R8, overload detector Q3 is forward bias-
ed. This turns on 20 VDC switch Q2. Resistor R3
maintains 20 VDC switch Q2 cut-off when over-
load detector Q3 is not energized. When 20 VDC
switch Q2 energizes, overload detector Q3 is lock-
ed on through diode CR6. Switch Q2 also turns
on Q9 which prevents the PA from being keyed.
Also, 20 VDC is applied through diode CR32 to
OVERLOAD indicator lamp 1A1DS5. This ener-
gizes the indicator, providing an indication that an
overload exists. Resistor R9 and capacitor C6 pro-
vide a millisecond delay in the latching of the cir--
cuit allowing extremely short overloads to pass
without unkeying the system. Once energized, the
overload circuit will remain on until primary power
is removed or Overload switch 1 A1S6 is momentar-

u)" set at RESET "l'/hen Ounrlndr‘ ounfﬁh 1 A 1 QK is

set at RESET, clamp CR6 is disabled. If the over-
load was of a momentary nature, the overload cir-
cuit will be reset, releasing the key interlock and
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Figure 4-5. Overload Circuit Simptified Schematic
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allowing operation to be resumed. However, if the
overload remains the circuit will again pick up and

prevent operation until the overload is located and

removed. CR3 maintains the system in an unkeyed
condition while 1A1S6 is in the RESET position.

410 TUNING CIRCUITS

(Pretix all reference designators with 1Al). The
operating frequency of the RF-110A is established
by selecting one of nineteen broadband trans-
formers for the interstage (Driver Transformer
Assembly) and output (Final Transformer Assem-
bly). The Transformers for the desired band are
switched into the circuit by separate bandswitches,
one in the driver transformer assembly and one in
the final transformer assembly, gear driven by a
common motor (1 Al B2). Bandswitch motor
1A1B2 is controlied by relay 1A1K3, which is in
turn energized when a ground return for the relay
coil is provided through a five wire “‘coding sys-
tem”, using an encoder and a decoder switch. The
decoder switch consists of the front and rear sec-
tions of driver transformer assembly bandswitch
deck 1 A1 A4S1C. The Encoder switch consists of
FREQUENCY MHZ switch 1A1A7-A. When the
FREQUENCY MHZ switch is set to a desired band,
a ground path is set up between the encoder switch
and the decoder switch and the five interconnecting
wires, energizing relay 1 A1K3, (which in turn ener-
gizes bandswitch motor 1 A1B2) (see figure 4-6).
The coding system is set up so that only one unique
position of the driver transformer bandswitch will
interrupt the ground path and de-energize the band-
switch motor (see table 4-1). The FREQUENCY
MHZ switch has 20 positions — nineteen for the
nineteen frequency bands and a position labeled
AUTOMATIC. In this position, the encoder switch
deck of 1 A1S7 is disconnected, and the five code
wires are connected to five external inputs, per-
mitting the RF-110A frequency band to be selected

PPN

from a remotie position.
NOTE

When the RF-110A is used with an exciter
having the tuning code shown in table 4-1,

-~ lamt e A
setting the exciter frequency selector con-

trols to a desired frequency will automat-
ically cause the RF-110A to tune to the
proper band, when the FREQUENCY
MHZ switch is set at AUTOMATIC.

Both the encoder and the decoder switch con-
sist of a “master™ section and an “‘image” section
which is the mirror image of the master. The
limage sections are required to complete the ground
path in certain combinations of encoder-decoder
position.

TUNING CODE CHART
CODE LINES

TABLE 4-1.

BAND

.0 to 2.
.5 to 3.
.0 to 3.
.5 to 4.
.0 to 5.
.0 to 6.
6.0to 7.
7.0 to 8.
8.0t01Q.0
10.0 to 12.
12.0 to 14.
14.0 to 16.
16.0 to 18,
18.0 to 20,
20.0 to 22.
22.0 to 24.

W W NN

(S
OO oo o WL

o o o O RO o oW

DO © O OO0 O O

24.0 to 26.

90NN [ I%)
~h), vV LU “,

28.0 to 30,

-
e OO = O O O =D OO
OFJHOOHO‘OHHHOHH;-IHOOON
OO O O O OO O = O

D OO OO O O O = o

<
< <
<

! Represents Ground
0 Represents an Open

NOTE

On figure 4-6, notice that the encoder and
encoder image switches always strap the
“0" iines together. This is a necessary

condition for operation.

Figure 4-6 A shows the circuit tuned for an oper-
ating frequency in the 2.0 to 2.5 MHz band. This
can be seen by noting that decoder master 1 A1 A4-
SiCpattern{l, 1, 1, 1, §) is the compiement of
encoder master [AIS7A pattern (0,0, 0,0, 1).
Suppose, however, that the RF-110A had previously
been tuned to the 2.5 to 3.0 MHz band (one posi-

tion clockwise) and that FREQUENCY MHZ



switch 1 A1S7 has just been set at the 2.0 to 2.5
MHz band (figure 4-10B). In this situation con-
tacts 3 and 7-8-9 of the decoder master are con-

to relay 1A1K3 since code lines | through 3 are
not grounded by encoder 1 A1S7 master. Instead,
the ground path is provided through the image
decks: from 1A1S7A-20 front to 1A1S7A-1 front
to |A1A4S1C-5 front to 1A1A4A1C-6 front to
1A1S7A-2 rear to 1 A1S7A-3 rear to | A1A4S1C-7
rear to | A1A4S1C-3 rear to terminal 6 of the relay.
Thus the relay energizes and motor 1 A1B2 turns
the decoder and bandswitches. The master and
images ensure that there will always be a ground
path for any combination of encoder and decoder
positions until the decoder reaches the unique
position corresponding to that of the encoder.

While the bandswitching motor is energized, an
inhibit signal is applied to the keying circuit to pre-
vent keying. The power for driving the motor is
115 VAC, 60 Hz sine-wave if the 60 Hz Supply is
used: or 130 VAC, 60 Hz square-wave the 400 Hz
Supply is used.

411 MULTIMETER CIRCUIT

(Prefix all reference designators with 1A1.) The
multimeter circuit (figure 5-20) consists of a meter,

switch, detector circuit, and various voltage dividers.

The function of this circuit is to allow the import-
ant parameters of the amplifier to be monitored.

Eight parameters are monitored as follows:

a.  When the Multimeter switch S5 is set at
DRIVER 2 AMPERES, the voltage developed
across resistor. A1 Rl by the cathode current of
electron tube A1V 2is applied through calibrating
resistor AIR3 and contacts | and 9 of switch S5
to meter M1. Therefore, the cathode current of
electron tube A1V2 can be measured or monitored.
Capacitor AI1C13 is an RF bypass.

b.  When the Multimeter switch is set at
DRIVER | AMPERES, the voltage developed
across resistor AIR2 by the cathode current of
electron tube A1V is applied through calibrating
resistor A1R4 and contacts 2 and 9 of switch S5 to
meter M1. Therefore, the cathode current of elect-

ron tube A1V can be measured or monitored.
Capacitor A1Cl14 is an RF bypass.

c.  When the Multimeter switch is set at PA
PLATE 2 AMPERES, the voltage developed across

resistor R27-R28 by the cathode current of electron
tube V2 is applied through calibrating resistor R4
and contacts 3 and 9 of switch S5 to meter M1.

nected, but this does not complete the ground path

can be monitored or measured. Capacitor C19 is
an RF bypass.

d.  When the Multimeter switch is sct at PA
PLATE | AMPERES, the voltage developed across
resistor R25-R26 by the cathode current of electron
tube V1 is applied through calibrating resistor R3
and contacts 4 and 9 of switch S5 to meter M1.
Therefore, the cathode current of electron tube V1
can be monitored or measured. Capacitor C7 is an
RF bypass.

e.  The RF input to the RF-110A is coupled by
capacitor A1CI18 to voltage doubler-detector circuit
AICRI-CR2. The negative peaks of the RF input
signal are clamped to ground by diode AICR2. The
positive peaks of the RF input signal are then detec-
ted by diode AICRY1, filtered by capacitor A1Cl17,
and developed across base resistor A6R4, resulting
in a DCsignal nearly equal to the peak-to-peak
input voltage. Emitter follower A6Q! provides the
current gain required to operate the meter. Its out-
put is applied through dropping resistor A6R3 and
contacts 5 and 9 of switch SS to meter M1. When
Multimeter switch S5 is set at INPUT POWER
0—-150 MW, meter M1 indicates RF input voltage
on a scale calibrated in terms of RF power. Resis-
tor AGR2 serves as a load for transistor A6Q1 when
switch S5 is in some other position.

f.  The 2250 VAC output from the RF-112A
(1A2J1-R) is applied to the plates of final amplifier
electron tubes V1 and V2 and to meter dropping
resistors A7R16 through A7R20. Therefore, the
plate voltage for the final amplifier tubes can be
measured or monitored when the Multimeter switch
is set at PA PLATE VOLTS. Resistor A7R21 pre-
vents the voltage at terminal A7E6 from rising to
2250 VDC when switch S5 is not set at PA PLATE
VOLTS.

g.  The 500 VDC output from the RF-112A
(1A2J1-M) is applied through fuse F7 to terminal
1 of AITBI for application to the plates of the
driver amplifier electron tubes. The 500 VDC is
also applied through current limiting resistor R29
to the screen regulator and to meter dropping
resistors A7R13 and A7R14. Therefore. the plate
voltage for the driver amplifier electron tubes can
be measured or monitored when the Multimeter
switch is set at DRIVER PLATE VOLTS. Resistor
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ATRI15 prevents the voltage at terminal A7E1 from
rising to 500 VDC when switch S5 is not set at
DRIVER PLATE VOLTS.

Phases A and B of the primary power are applicd
to terminals 22 and 23 (figure 5-26) on the RF-
112A terminal board 2A2TB1. Both phases A and
B are applied through one of two jumpering

h. The 287 VDC at the J6 output of the screen
voltage regulator is applied to meter dropping resis-
tors A7R7 and A7R8. Therefore, the screen volt-
age to the final and driver amplifier electron tubes
can be measured or monitored when the Multimeter
switch is set at PA-DRIVER SCRNS VOLTS.
Resistor A7R9 prevents the voltage at terminal
AT7ES from rising to 287 VDC when switch S5 is
not set at PA-DRIVER SCRNS VOLTS.

412 ARC PROTECTOR ASSEMBLY

High power vaccum tubes occasionally develop
momentary arcs between plate and screen. (Observe
the caution note inside the front cover to minimize
this problem.) The arc protector assembly 1A1A9
protects the screen power supply diodes in the
event of such an arc. When an arc occurs, the cur-
rent passes through zener diodes { AICR3-CRI11.
This current causes a voltage drop across | A1A9RI-
R2 which fires silicon controlied rectifier 1 Al A9-
QI. This shorts to ground three points: the two
final amplifier screens (through 1 A1 A9CRI-CR2)
and the highest voltage point on the screen supply
FALJTT (through | ATA9CR3). This shunts the
arc currents around the screen supply zener diodes
to ground, protecting the zener diodes.

The silicon controlled rectifier may remain on
after the arc has cleared, preventing further oper-
ation since there will be no screen voltage. In this
case, switch the transmitter to standby (remove
20V operate from t A2A1J7-N) for a few seconds.
When using a high voltage power supply with a fuse
on the 2250V line (such as the RF-124 single-phase
power supply) the fuse will probably blow and will
have to be replaced.

413 PRIMARY POWER DISTRIBUTION

When PRIMARY POWER switch 1 A1S4 is set
at ON, phases A and B (figure 5-20, sheet 3) of the
primary power are applied to transformer 1 AIT1
to energize the internal power supply. These two
phases are interlocked ahead of 1 A1S4 by 1 Al-
S10, LALSII to prevent operation when the
chassis is extended from the case. Also, from
IA154, phases A and B of the primary power are
applied to the RF-112A.
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schemes to the primary of transformer 2A2T2. The
Jjumpering scheme used depends on whether the
primary line-to-line voltage is 440 or 208. Trans-
former 2A2T2 has two 60 Hz outputs: 115 volts
and 24 volts. The 115 volt output from winding
31-30 is applied through the interconnecting cabl-
ing to the RF-110A. from which it is supplied
(figure 5-25 and 5-20) as primary power through
connector A2A1J7 to the exciter and through
connector I A2A1J6 to the antenna coupler. The
24 volt output from transformer 2A1T2 is applied
to the 400 Hz inverter, one side first being switch-
ed by standby relay 1 ATK2.

Applying +28 VDC to J7-M (figures 5-25 and
5-20, sheet 3) will energize the standby relay, 1Al-
K2. This connects phase A of the primary power
through contacts 7 and 4 to terminal | of trans-
former 1A1T1:. (Phase B of the primary power
was directly applied to the other end of AIT! at
the time that the PRIMARY POWER switch was
set at ON. The primary windings of 1 AIT! are
Jumpered together according to the voltage of the
primary power source (208 or 44QV).

Transformer [ A1TI has six secondary windings:
windings 24-25 and 22-23 provide the 6.0 VAC
required by the filaments of the two electron tubes
in the final amplifier. Winding 16-17 is used to
produce the 13.5 VAC required by the filaments of
the two electron tubes in the driver amplifier.
Winding 18-19 produces the AC input voltage
required by 12 VDC remote power supply (para-
graph 4.15). Winding 13-14-15 produces the AC
input voltage required by the [ 1, 20, 28 VDC
power supply (paragraph 4.14). Winding 20-21
produces the AC input voltage required by the
bias power supply (paragraph 4.8).

The RF-110A time elapsed meter and blower
require 115 VAC, 400 Hz single phase power for
operation. This power is developed when the sys-
tem is placed in standby as follows: 24 VAC out-
put from the RF-112A is applied to the standby
relay at the time of initial turn-on (paragraph 4.12).
This 24 VAC is applied through contacts 3 and 8
of standby relay 1A1K2, terminal board IAITB2,
fanning strip 1 A1P5, and the inter-connecting
cabling to the full wave rectifier bridge in the



RF-112A, 400 Hz inverter. The 115 VAC, 400 Hz
output produced by the inverter (paragraph 4.10)
is applied to the RF-110A blower and time elapsed
meter

The output from winding 13-15 of transformer
1A1TI is full wave rectified by diodes CR22
through CR25, producing an unfiltered DC output
whose average value is 28V. This voltage is used to

Thus. when the system is placed in standby, all
voltages required for operation of the tuning, pro-
tection, control, filament, blower, and time elapsed
meter circuits are available. The only voltages not
yet available are the high voltages required for
powering the plates and screens of the electron
tubes of the final and driver amplifiers.

The operate power distribution circuit consists
of two relays, a relay driver transistor, a regulator
circuit a high voltage power supply. The function
of this circuit is to produce the 2250 and 500 VDC
voltages required by the plate and screen circuits of
the final and driver amplifiers.

Three minutes after application of heater power
(when the system is placed in standby). time delay
relay 1 A1K4 energizes (figure 5-21) allowing the
20 VDC Operate to reach voltage divider A1 A5-
CR33-R19-R20. The time delay is provided to
allow the cathodes of the electron tubes to reach
operating temperature prior to application of plate
and screen voltages. Since the emitter of relay
driver | A1 A5Q7 is at ground through the power
supply interlock line (paragraph 4.9), the voltage
applied to divider lA1ASCR33-R19-R20 turns

_relay driver 1 A1ASQ7 on and saturates it, effec-
tively grounding terminal 2 of relay 1A1KI (figure
5-20, sheet 3). This energizes operate relay 1A1KI.
Therefore, three phase primary power is applied to
high voltage power supply. The high voltage power
supply converts the three phase primary power to
2250 VDC and 500 VDC. These DC voltages are
applied to the plate circuits of the electron tubes
in the final and driver amplifiers. respectively.
Screen voltages are derived from the 500 VDC in
6.2 volt steps between 287 and 318 VDC for both
the final and driver amplifiers. The HIGH VOLT-
AGE lamp comes on with the presence of 500 VDC.
414 11,20, AND 28 VDC POWER SUPPLY

(Prefix incomplete reference designator with
1ATAS5.) The 11, 20, and 28 VDC power supply

(figure 5-21) consists of two full wave rectifiers, a
regulator, and a filter. The function of these cir-

cuits is to produce all the low DC voltage required
for operation of the RF-110A control circuits.

energize the RF-110A relays, and is applied througl.
the 28 VDC switch circuit (paragraph 4.7) to ener-
gize the exciter T/R relays. The 28 VDC connec-
tion to the relays is interlocked through pin b of
connector Pl and 1 A1J4 and pins a and z of con-
nectors 1A1J5 and t A1A6PL. This interlock is
provided so that the system can not be energized

if either printed circuit board is removed from the
equipment, therefore, preventing operation in the
absence of the control circuits.

Since a bridge rectifier such as CR22 through
CR25 always grounds whichever side of the trans-
former is instantaneously the negative side, the
other side of the transformer (the side not ground-
ed at any instant) must always be positive with
respect to ground. Since terminal 14 of trans-
former tA1TI is the centertap of a transformer
which feeds a bridge rectifier, it follows that it also
must always be positive with respect to ground. but
with a voltage equal to one-half that of the full
winding. Therefore. the voltage at terminal 14 is a
full-wave rectified signal that is one-half of the full
(28 VDC average) output. Diode CR21! allows
capacitor I AIC31 to charge up to the peak value
of the voltage present at terminal 14. This con-
stitutes the 20 VDC supply. lts output is applied
to the 11 VDC regulator, the overload circuit, and
the keying circuit. and through 1A1J4-f and 1A1J5
k to the APC/PPC circuits.

Voltage divider R25-CR 19 provides a stable +12
VDC reference for the two emitter followers (Q1'!
and Q10) which constitute the 11 VDC regulator.
The output voltage from the regulator is normally
about 11 VDC because 0.6 VDC is lost across each
silicon transistor. Resistors R34 and R35 absorb
some of the power which is dissipated by the
regulator circuit. allowing the transistors to run
cooler than would otherwise be possible.

415 REMOTE 12 VDC POWER SUPPLY

(Prefix incomplete reference designators with
1A1AS.) The remote 12 VDC power supply (figur:
5-21) consists of a full wave rectifier and filter, and
a two stage current amplifier regulator circuit. This
circuit provides a floating regulated 12 VDC which
is available at transmitter switchboard connector
1A2A1J2 for remote use.
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The output from winding 18-19 of transformer
T1AITI is full wave rectified by diodes CR26
through CR29, filtered by capacitor 1 A1C30, and
applied to the voltage reference circuit (R26, R27,
R36, CR30, CR31). Zener diodes CR30 and CR31
provide a stable 12.4 VDC reference for two
emitter followers (Q12 and 1 A1Q}) which consti-
tute the 12 VDC regulator. Capacitor C2 filters
the current for Zener diodes CR30 and CR31! so
the reference voltage will be essentially ripple-free,
thus assuring low ripple at the regulator output.

416 400 HZ INVERTER

(Prefix incomplete reference designator with
TAL \ The Aﬂﬂ Hz inverter. which is nart of the

Liaa WEIrer, winicil is part Ui

RF-1 l2A, (figure 5-26) is a saturable core oscillator.

The function of this circuit is to produce a [ 15
VAC, 400 Hz, single phase, output to power the
blower and time elapsed meter.when operating
from a 60 Hz primary power source.

When the system is placed in standby, the 24
volt output from 2A2T! is switched through the

RF-110A standby relay to full wave rectifier

hrlrluP ppd H’\rnnnh PD7 Thn rnsu!hnb 25 \VIDF

output is filtered by capacitors C1 and C2 and
applied to the center tap of transformer T}.

4.1, o0 rHZ4 HIGH VOL FAGE POWER SUPPLY

(Prefix incomplete reference designators with

rC ot
Lic AL ULOIRIaiUIS W

2A1.) The 60 Hz high voltage power supply (fig-
ure 5-26) consists of a three-phase transformer,
three-phase diode blocks, and various other parts
and connections. The function of this circuit is
to produce the 2250 and 500 VDC required by
the four electron tubes in the driver and final
amplifiers when operating from a 60 Hz primary
power source.

When the system is placed in an operate condi-
tion (paragraph 4.13), the three phase primary
power is applied to pins A, B and C of connector
2A211, from which it is routed through one of

two jumpering schemes to the primary windings of
transformer 2A2T1. The primary is a wye type
winding in which each leg consists of two windings.
The windings are jumpered together according to
the magnitude of the three phase voltage. The
output from transformer 2A2T! consists of three
secondary windings: two wye type and one delta
type.

The output from wye winding 19-20-21 is full
wave rectified by three phase diode stack CR3 to
produce 500 VDC. This 500 VDC is filtered by
capacitor 2A2C1, and applied to pin M of connector
2A2J1 from which it is connected to the RF-110A.
The 500 VDC is used as plate voltage for the two
electron tubes in the driver amplifier and as lnpU[
to the screen regulator to provide screen voltage
for all four final and driver amplifier electron tubes.

The output from wye winding 22-23-24 is full
wave rectified by three phase diode stack CR1 to
produce 1125 VDC. This 1125 VDC is used as the
return for three phase diode stack CR2. The output
from delta winding 25-26-27 is full-wave rectified
by three phase diode stack CR2, producing an
{125 VDC that is added to the 1125 VvDC outpu

¥ LN uulpul
from three phase diode stack CRI. This results in
the required 2250 VDC that is applied through
pin R nf connector 74211 of the REF-172A  This
2250 VDC is used as plate voltage for the two

electron tubes in the final amplifier.

A wye and delta winding are used to produce the
2250 VDC rather than a single winding since the
phase relationships inherent in this combination
produce one-quarter the ripple amplitude and
twice the ripple frequency as compared with asingle
winding, thus minimizing filter requirements.

418 SYSTEM TROUBLESHOOTING

Table 4-2 is not intended to be a complete
troubleshooting chart. However, it provides infor-
mation that may isolate a problem area without
the requirement of a detailed analysis.



TABLE 4-2. TROUBLESHOOTING

SYMPTOM

PROBABLE FAULT

No RF output: final plate current increases with
increased RF input.

Short to ground or an open circuit in final trans-
former assembly | A1A2.

High reflected power

1.
2.

Mistuned antenna coupler.
Open or shorted transmission line.

Impossible to reach 1 kW circuit; driver current
decreases with increased RF input

PPC ADJ 1AIR!] or PWR control IAIR{3
misadjusted.
Faulty screen regulator circuit.

Essentially no RF output; no increase final
plate current with increase in RF input

. Driver amplifier assembly [ A1 Al not properly

seated, or fault in assembly.

. Driver transformer assembly 1 Al A4 not

properly seated, or fault in assembly.

. Open resistor |AIR24.

el Moo [ Accoem-telo- 1 AT AN & o .4
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of position.

. The coupling on driver transformer assembly

1A1A4 has slipped.

Open, shorted, or mis-wired code line
between case connector |l A2A1J7 and switch
S1 in driver transformer assembly 1Al A4.

3. Faulty 1AIS7.

System does not energize. . Misaligned interlock switch 1A1S10, FAISH],
2A2S1 or 2A2S2.

2. No primary power.
3. F1-F2-F3 blown.
4. Exciter fuses blown.

Motor 1 A1 B2 does not de-energize. I. Shorted or miswired code line between case
connector | A2A1J7 and switch S1 in driver
transformer assembly 1A1A4.

2. Coupling on driver transformer assembly
1Al A4 does not pick up the mating coupling.

3. Shorted diode 1ATASCR?2 (if antenna coupler
is connected).

4. Driver Transformer Assembly (1Al A4) latch
nut loose.

Can’t key system from exciter I. Jumper missing between pins B and D of
connector ]A2A1J8.

2. Frequency switch S7 not in automatic.

Low RF power output. I. Mistuned transformer assembly in driver trans-
former assembly’ | A1A4 or final transformer
assembly [A1A2.

2. Misadjustment of APC and PPC circuits.

Excessive final plate current 1. Mistuned transformer assembly on final trans-
former assembly 1ATA2.

2

Open coupling capacitor in final transformer
>

assembly [ATA2.
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TABLE 4-2.

TROUBLESHOOTING (Cont)

SYMPTOM

PROBABLE FAULT

Low screen voltage

Diode (1ATCR3 through TAICRIL) in screen
regulator shorted.

System will not go to operate

Y
-

Printed circuit board 1A1AS and/or [A1A6
not properly seated in the chassis connectors.

. Faulty TATK4.
3.

If overload trips. then airvane switch TA1SI.
high voltage interlock TAIS9, or power
supply interlock 2A283 or 2A 181 may be
faulty.
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NOTES

Pref.x incomplete reference designations
with 1Al and applicable subassembly pre-
fix; 1 f any,

lerters outside transistor bjocks indi-
cate element.

Numbers on co;ls and transformers Tndl-
cate termpnal numbers,

Dutput from floating 12 wolt supply, RF-
110A in any operate mode, pasitive metaer
lead connected to ASTP4, pegative lead
connected to AGTP3, 11,8 £ 0.5 VbC,

Equipment in any operate mede, unkeyed,
11 = 0,5 vDC.

Equipment 1n standby or any aperate mode,

Equipment in standby ar any mode: key up,
-130 VOL = 20%, key down, -72 VDG t 5%,

Equipment i standby or operate, key up,
-90 t 1D YDC; aperate, key down -5 £ 2
¥0C, depending on settf,ng of RY; key down,
interlocked (motor relay energized, over-
load circuit tripped, coupler interlock
grounded, or alarm switch held at reset)
-33 & & wvog,

Equipment Tnterlocked {motcer relay ener-
gized, overload circuit tripped, coupler
interlock grounded, or alarm switch held
at resetr) 10 £ | ¥DC, equipment not In-
rerlocked, 0.5 & | ¥OC,

Equipment interlocked by #nergizing mo-
tor relay or gorunding coupler [aterlock
only, @ £ | VDC; otherwise, 27 + 2 VDG,

Equipment in operate. key up, -0, VDC;
key down, +k4 5 VDL,

Equipment in standby or operate, unkeyed,

n ¥DC; key down, in any AM or 35B mode, no
signal, 1.0 % 0,5 ¥DC; key down, any mode

with sigrnal, 1.0 - 4.0 VOC; overload con-

dition, 9.9 t 1.0 ¥DC.
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CHAPTER V
MAINTENANCE

51 DRIVER TUBES, BIAS ADJUSTMENT

When the place current of cither drver tube s
greater than 300 millianperes, or less than 200 mA,
while the RF-110A is keyed, the driver tube bjas
requires adjustment. To adjust Hie btas procead as
follows (refer to figure 5-6 for parts location).

a.  Set DRIVER BIAS ADJ (1 A1R9) for 200
milliamperes on the tube drawing the lowest plate
current.

b.  When tube indicating lowest plate current
1s set for 200 milliamperes, plate current of other
tube should he between 200 and 280 milliamperes.
ICit s not, a tube is defective and should be repilac-
ed, or there is a defect 11 the circurt

5.2 FINAL AMPLIFIER TUBES, SCREEN
VOLTAGE ADJUSTMENT

The difference betwecn Lhe tdling plate currents
of final amplifier tubes should not exceed 40 mill-
amperes  When the difference exceeds 40 millj-
amperes, compensating adjustments in screen voli-
ages should be made to reduce the difference,
order to maintain equal load sharing between the
two tubes. To adjust the screen voltages proceed
as follows:

4. With thc RF-110A keyed in its linear mode
{J7-G ungrounded) and with no RF input, observe
PA PLATE | AMPERES and PA PLATE 2
AMPERES,

b.  Set PA BIAS control so that higher of two
meter indications in step a is 240 milliamperes.

¢.  Carefully note which final tube js drawing
the higher plate current, and the di(ference m plate
current between the two tubes.

d.  Set RF-110A Key switch at NORMAL.

e.  Locate screen voltage adjustment jacks J6
through J1 1 on left side of chussis {figure 5-6).

WARNING

Lethal voltages exist within the RF-110A
during operation. Screen voltage {300
VD) 1s present at jacks 16 through J11
Turn off all high voltage before touching
the screen voltage adjustment jacks. To
turn off high voltage. plate RF-]1 |0A m
standby by removing 20V Operate {rom
TAZA1T?-N. Then check D83 (HIGH
VOLTAGE) to be sure it is turned off

. Observe position ot two plugs coded P
{brown) and P7 (red). screen voltage taps for tubes
LAV and 1A1V2 respectively.

NOTE

Increasing the scrcen voltage will increase
the plate current. Jacks 6 through J11
provide connections to a voltage divider
network. Muving a screen voltage plug
{P6 and P7) to a higher numbered jack
will increase the plate current for that
tube.

8. Detcrmine which plug should be moved.
from observation of relative position, and the
difference in plate current noted in step c.

I Move selected plug P6 or P7 to decrease
plate current which is highest, or to increase cur-
rent which 15 [owest.

.. Restore high voltage, then repeat a through «

J. Repeat thus procedure until difference
between plate currents in less than 40 mlliamperes.

53 VSWR BRIDGE, REPAIR AND ADJUST-
MENT

NOTE

VSWR bridge balance adjustment {CoYis
a factory adjustment and should not
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require field adjustment unless the bridge
is disturbed by circuit repatrs.

5.3.1 CRITICAL LEAD DRESS

Critical positioning requirements of the compon-
ents of the VSWR Bridge Assembly A1 A3 requires

that corrective maintenance be nprfnrmed at depot

level. The following 1s the positioning information
for the components listed:

FA1A3CH: 1) Body must be within 459 of
vertical, i.e. at least 450 away
from underside of shelf.

2) 1/8 inch maximum lead length,

3) Capacitor should be mounted as
close as possible to the base of
the terminal.

FATA3TEI: 1) Leads as short as possible with-
out strain.
2} No service foops on leads

PATA3CE: 1) Body must be vertical.
2) Sqguarely below access hotle.
3) Minimum length teads.

FATA3RY: 1) Leads tength t/4 inch maximum,
each tead.

532 ALIGNMENT

a. Terminate the RF-110A in a 50-ohm dum-
my load capable of dissipating | kW continuous
power.

b. With the RF-1 10A withdrawn from its
cabinet and with the cabinet interlock switches
defeated, set up the exciter and RF-110A to
detiver | kW of RF output at 21 MHz into the
dummy load. (Use HP-410B + probe T toindicate
power).

¢. Rotate and hold the front panel power
meter switch | A1S8 to REFL PWR 0-150.

d. Insert a non-metalic screwdriver through
the access hole in the VSWR bridge assembly and
carefully adjust the BAL TRIMMER (Cé6) for
minimum indication of the power meter.

e. Release power meter switch, (it will return
to FWD PWR 0—150W pOSlllUuy and agjust 1Al-
R1i4 for true forward power.

f.  This completes the adjustment.
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54 BROADBAND TRANSFORMERS,
TROUBLESHOOTING, AND ALIGNMENT

NOTE

Alignment of the broadband transformers
is very important to the overall perfor-
mance of the RF-1 10A. Therefore, indis-
criminate adjustment of the circutts with-
out eliminating other possible causes of
trouble or without proper test equipment
should not be attempted.

Use togical troubleshooting procedures to elimin-
ate all other possible sources of trouble. For
example, if rated power output cannot be obtained
using tubes known to be good. then the fotlowing
checks and substitutions will aid in localizing the
problem.

NOTE

The following checks are accomplished
with the RF-110A in its linear mode
{i.e.. J7-G ungrounded). When an RF
input is required 1t is single tone.

a. Theidling (no RF)PA PLATE CURRENT
front panet multimeter should indicate between
240 and 280 mA each tube, key-down. (Thisis a
check for proper bias voltage).

b. The PAPLATE CURRENT should not
exceed approximately 750 mA per tube in linear
mode. Typical plate currents will be 550 to 650
mA, but they can go as high as 720 mA at some
frequencies in class B mode.

¢. PAPLATE VOLTS and PA-DRIVER
SCREEN VOLTS on the muttimeter should indicate
2000 volts minimum and 290 50 volts respectively,
with the REF-110A delivering its maximum obtain-
able output. Screen voltages of tess than 290 volts
under this condition may be indicative of excessive
screen current (especially if there is a change from
key-up to key-down). Excessive screen current can
be caused by component faiture in the broadband
tank circuits, misadjustment of the broadband tank
circuits, of high VSWR loads.

d. Connecta 50 ohm dummy load and a
“through-tine™ type of wattmeter (BIRD model

A2 Far avarmnla) in nlag Th
43 for example) in place for the output lcad. This

will confirm the accuracy of the front panel meter
indication as well as insure a “known’” load. If the
RF-110A performs normally after this substitution,
an investigation of the antenna system is called for.



e. If the problem persists, check operation on
other bands. Attempt to isolate the problem to one
band or to a group of bands. If the problem can be
isolated in this manner, the assembly schematic will
reveal the components which are common to the

band(s) in question.

Parts replacement within one of the broadband
transformer assemblies 1A1A2 and 1A1A4 may
require a realignment of the band(s) to which the
part is common. This is due to tolerance variation
of the replacement part. Determine the need for
realignment by comparing equipment performance
at the low. middle and high frequencies of each
band affected with items b. and c. above. If these
requirements cannot be met while delivering I kW
of RF output into a 50 ohm dummy load, then a
realignment is indicated.

5.4.1 CONTINUITY CHECK

To check for proper continuity between the
final transformer assembly switch and coil con-
nections proceed as follows:

WARNING

Lethal voltages exist in the vicinity of the
input terminal of final transformer assem-
bly 1 A1 A2 and the anodes of final ampli-
fier tubes 1A1VI1 and 1AIV2. Observe
the following precautions.

1. Remove ail power before removing
cover over final tubes.

2. Short to ground all terminals before
touching with bare hands, using a
heavy screwdriver with insulated
handle, or a shorting stick.

3. Ensure that 20V operate cannot be
applied to 1A2A1J7-N.

4. Always check that DS3 (High Voltage)
is extinguished before touching any-
thing in the vicinity of the final tubes.

a. Connect an ohmmeter between center lead
of coaxial cable and input terminal on Final Trans-
former Assembly 1A1A2 top plate. Check for
continuity with Final Transformer Assembly 1Al-

A2 switch in positions one through nineteen (20
through 24 are not used

AR S A

b. Connect an ohm meter between center lead
of coaxial cable and ungrounded end of capacitor
1ATA2C10 (figure 5-23), check continuity for
switch positions one through nineteen.

c. Connect an ohm meter between center lead
of coaxial cable and top or bottom plate of final
transformer nineteen again. Switch positions one
through nineteen should check open (infinity).

5.42 TEST EQUIPMENT REQUIRED

The following test equipment will be required
for alignment:

a.  Dummy Load, 2—-30 MHz, |1 kW continuous
rating.

b.  Alignment Tools (standard non-metallic
0.100 inch hex with undercut shaft, and a 1/4 inch
nut driver).

¢.  RF Detector Test Fixture (figure 5-1). This
test fixture may be purchased from RF Communi-
cations (part no. 1001-0041) or fabricated from
standard parts. If fabricated, the components
should be mounted on a surface no larger than 1/2
by 3/4 inches, with lead lengths no longer than 1/4
inch.

d. Swept RF Signal Generator and scope.

The following alignment procedures are describ-
ed for use with a Texscan Model VS30 Signal
generator and a dual trace oscilloscope. However,
any equipment having the following characteristics

will be adequate:

0.5V RMS RF output from 2-35 MHz.
Sweep widths up to 5 MHz.

Markers at 0.5 MHz and 1.0 MHz increments.
Remote Flattening Input®.

*Remote flattening is an AGC type of input. It
is used to maintain the RF voltage at a constant
level at some point in the circuit being swept. An
RF detector is placed at the point in question and
its DC output is returned as an AGC voltage to the
sweep generator.

e.  An electronic voltmeter (such as the Hew-

lett Packard model HP-410B) capable of measuring
2-30 MHz, 300V RMS.
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5.43 DRIVER TRANSFORMER ALIGNMENT

To align one of the driver broadband transformers,
proceed as follows:

a. Loosen front panel screws, and slide the
RF-110A chassis out from the case until the slides
lock. Tilt 909 to expose the underside. Do not
turn the RF-110A on yet.

b. Disconnect the cables from the RF input
(1A1J1)and the RF output (1A1A3]2).

¢. Connect the 1 kW 50-ohm dummy load to
the RF output connector {1 A1 A3J2 on the VSWR
Bridge Assembiy) via a length of 50-ohm coaxial
cable.

d. Connect the Sweep/Generator RF output
to the RF input of the RF-110A (connector 1A1J1
on the rear chassis).

NOTE

This alignment is made with the RF-110A
in its linear mode (i.e., J7-G ungrounded)
and with a single tone RF input. If an
tixbllCI lb COﬁﬁectCU lU lllC bCl use /"UVA

or single sideband mode, with no exciter
RF input to the RF-110A (the signal

generator will provide the RF signal).

e. Disable the final tubes by unplugging and

aranndino {with clin landc) tha final caraan nl,
groundaing (wiin Ciip 18adas; inc finai sCréén piugs

P6 and P7. (Be sure the RF-110A is turned off.)
These are located on the left side of the unit just
forward of the RF connectors. Note which jack
each plugis located in (J6-J11) so they can later be
returned to the same jacks. Be sure both plugs are
grounded.

f.  Locate TP! on the Driver Transformer
Assembly (bottom rear of the unit). Connect the
RF detector to TP1 as shown in figure 5-1. The
output from the RF detector is delivered to the
sweep generator VIDEO IN via shielded wire or
coaxial cable.

g.  With the generator RF output set at mini-
mum, defeat interlock switches 1A1S10and 1Al-
SI1. Place the RF-110A in standby and wait
about 10 minutes for warm-up.

h.  Energize the high voltage circuits. See
front panel key switch at LOCAL KEY. Check

DRIVER 1 AMPERES and DRIVER 2 AMPERES
from front panel multimeter. Set the lower of the
two currents to 200 mA using the Bias Adjust pot
TA1R9, (left side of chassis). The greater of the
two currents should then not exceed 280 mA.
Unkey the amplifier.

NOTE

Driver bands 18 (2—8 MHz) consist of
single tuned circuits. The coils for bands
! and 2 have individual coil forms (Al
and A2 respectively): however, bands 3
and 4, 5 and 6, 7 and 8 are each mounted
two bands per coil form on A3, A4 and
AS respectively. Insert the alignment

tool *‘shallow” for low band adjustment
and “‘deep” for high band adjustment on
these three coil forms. Bands 9—19 are
double tuned circuits, with both the pri-
mary and secondary windings on the same
form (A6—A16 respectively). Insert align-
ment tool shallow for primary and deep
for secondary.

i. Set sweep generator and the RF-110A to
band to be aligned. Adjust the gcnerator RF out-

pl.ll lt',VCl to dppl’UXlllldlCly U 5 VUl[b

J. Adjust the generator sweep range. sweep
speed and marker amplitude for a convenient dis-
play. The display should show a band of frequency
one and a half to two times wider than the band

mog aligmad

LAt 3
UCJ.IIE aiglicu.
NOTES

1. If it is difficult to determine which
marker is which, connect a calibrated
signal generator to EXT MARKER
IN on the swept generator. This pro-
vides a variable marker of known
frequency.

b9

Insure that sweep speed is slow enough
for detector to accurately follow the
RF envelope skirts.

k. Locate the coil to be aligned. and adjust for
the following pattern on the display scope. The
pattern should be symmetrical about the center
frequency, with the band edge markers at equal
amplitudes. Band edges are given in table 5-1. On
double-tuned circuits, adjust the primary winding
(shallow adjustment) first. When adjusting coil
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|
]
BAND
EDGE

MARKERS/ :

i

BANDS 1-8 l BANDS 9-19 I

CENTER CENTER
FREQUENCY FREQUENCY
TABLE 5-1. DRIVER TRANSFORMER, BAND EDGES
CENTER

BAND COIL FORM LOW EDGE FREQUENCY HIGH EDGE
| Al 2.00 MHz 2.25 MHz 2.50 MHz
2 A2 2.50 MHz 2.75 MHz 3.00 MHz
3 A3 3.00 MHz 3.25MHz 3.50 MHz
4 A3 3.50 MHz 3.75 MHz 4.00 MHz
5 A4 4.00 MHz 4.50 MHz 5.00 MHz
6 A4 5.00 MHz 5.50 MHz 6.00 MHz
7 AS 6.00 MHz 6.50 MHz 7.00 MHz
8 A5 7.00 MHz 7.50 MHz 8.00 MHz
9 A6 8.00 MHz 9.00 MHz 10.00 MHz
10 A7 10.00 MHz 11.00 MHz 12.00 MHz
11 A8 12.00 MHz 13.00 MHz 14.00 MHz
12 A9 14.00 MHz 15.00 MHz 16.00 MHz.
13 Al0 16.00 MHz 17.00 MHz 18.00 MHz
i4 All 18.00 MHz 19.00 MHz 20.00 MHz
15 Al2 20.00 MHz 21.00 MHz 22.00 MHz
16 Al3 22.00 MHz 23.00 MHz 24.00 MHz
17 Al4 24.00 MHz 25.00 MHz 26.00 MHz
18 AlS 26.00 MHz 27.00 MHz 28.00 MHz
19 Al6 28.00 MHz 29.00 MHz 30.00 MHz

When alignment is completed, unkey the RF-110A, turn off the high voltage, remove test equipment,
replace the final screen plugs in their previous jacks and restore the chassis into the case.

wind:
il

farme nnfln tw win

A\JLilEO WYilil

slug between the windings.
544 FINAL TRANSFORMER ALIGNMENT

Alignment of the final broadband transformers
is accomplished as follows:

a. Loosen front panel screws, and slide the
RF-110A chassis out from the case until the slides
lock. Defeat interlocks 1A1S10and 1A1SI 1. (Do
not apply power to RF-110A.) Tilt 90° to expose
the underside.

5-6

oA ot
b. Disconnect

c. Connect the 1 kW 50-ohm_dummy RF load
to the RF output connector (1A1A3J2 on the
VSWR Bridge Assembly) via a length of 50-ohm
coaxial cable (RG-58A/U or RG-58C/U).

d. Connect the Sweep Generator RF output
to the RF input of the RF-110A (connector 1A1J1
on the rear of the chassis).

e.  Finish connecting the test setup as shown
in figure 5-2.



ELECTRONIC
MULTIMETER

ABTP1 (APC/PPC
CIRCUIT INPUT)

T-PROBE
ELECTRICAL
DuUMMY
LOAD ﬁ"
TO RF INPUT
CONNECTOR (J1) ~ A
RG- 58A/U \-‘ L

FROM TEST POINT

RF QUTPUT

FROM 1A1A3J2 /

LEADS MUST BE
LESS THAN I/4IN.

DRIVER

CHASSIS GND

TRANSFORMER
ASSY A4

GENERATOR (— I
© =
W  —| - ‘-—AAA—A
= S—ana &
v SHIELDED l
= ' —
RF OUT
EXT MONITOR VIDEO IN Cj_ )
NOTE DISPLAY SHOWN WITH VERTICAL

CHANNEL 1 INVERTED.

Figure 5-2. Final Transformer Alignment, Test Setup

RF -
DETECTOR
TEST
FIXTURE
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The detector test Jixture may be purchased from
RF Communpications or tabricated (see paragraph
5.4.2).

NOTE

This abignment 1« made with the RF-110A
n 1ts hinear mode, that s, with 17-G un-
grounded.

f.  Set PRIMARY POWER switch ON  Apply
28V Standby/Operate to ] A2A1]17-M to put RF-
QA mnto stand by tmode.

g, Turn on all test equipment and allow fifteen
minutes for warmup.

h.  Setup the RF sigual geuerator for upproxi-
matety 0.5V RF output

CAUTION

To avoid getting into internal PPC control
insure that front panel power pol s 4l
max CW rotanon and do not iet power
output exceed about 100 watts

NOTE

Measure RF power at the dumimy load
with the voltmeter, using tormaula.

i
Warts = (voltmeter reading)-
50 ohims

(70.7V 15 100 watts. 100V is 200 watts )

1. Set up the osailio

channels. Invert vertical
form shown.

scopre 1o di
channel

1. Final transformer cireudts lor bands | and
2 must be aligned together: they are mounted on
coil forms | and 2. Similardy. bands 3 and 4 must
be aligned together. they are mounted on coil
forms 3 and 4. To align bands | and 2 or 3 and 4,
proceed as follows

(1) Set the RF-1 LOA Frequency MHz con-
trols to the ingher of the rwe bands tfo be aligned
according 1o table 5-2 (eitper 2.5 2.0 MHz or
3.5 — 4.0 MHz).

(2) Setupsweep generator and oscilloscope
1o sweep the same band.

5-8

{3} Set Key Switch at LOCAL KEY.
NOTES

The second trace on the oscilloscope will
display the flat topped waveform of the
remate flatterung (AGC) input to the
sweep generator  The flat portion of the
wave must always be une and a half 1o
two times wider thun the band being
alipned. This may necessitate reducing
signal generator output.

If realignment 13 considered necessary.
preset black coded adjustment on Al

{or A3) mwamum clockwise, plam adjust-
ment on Al (01 A3) maximum ¢counter-
clockwise, and black adjustiuent on AZ
{or A4) maximum counterclockwise.

(4) Insert marker Irequencies as indicated
for higher hand according 10 table 5-2

{5) Tum black color coded adiustments on
A2 (or Ad) und uncoded adjustment on Al (or A3}
for maximum amplitude and lincarity hetween
band edge mackers. Tabie 5-2 indicdtes typical
waveforms.

(6) Set KEY switch at NORMAL.

(7} Set FREQUENCY MHZ switch toiower
band (i e.2.010 2.5 MHz or 3 0 to 3 5§ MHz).

(8) Setup signal generator and scope to
sweep fower band.

(9} Insert marker frequency tor lugh and low
cnds of hand as indicated n table 5-2.

{10} Set Key switch at LOCAL KEY.

(t 1) Tune black colored adjustment on Al
{or A3) for maxunum amplifude and hinearity
between band edge markers. Table 5-2 indicates
typical waveforms

(12) Set Key switch at NORMAL.

(13) Repeat steps (L) through (12) above
until best compromise is obtained between two
bands.

(14) If no other final transtormer bands are
to be ahgned, restore fthe set to normal and proceed
1o alignment check procedure paragraph 5 4.5.



k.  Coil forms 5 through 19, for frequency
bands 5 through 19 ttable 5-2). each contain two
cotls which form a double-tuned circuii. To align
any one ot these bands proceed as follows:

(1) Setthe RF-110A FREQUENCY MHZ
control at the band to be aligned.

(2)  Set up Signal Generator and scope to
sweep band to be aligned.

t3) Insert marker frequencies at high and
low ends of band 1o be aligned s called out in
table 5-2.

NOTE

On the top of the coil forms, the primary
co1l adjustment is color coded black. the
secondary coil adjustiment has no color
coding. Before starting alignment, preset
secondary coil adjustment fully counter-
clockwise and primary adjustment fully
clockwise.

(4) Set Key switch to LOCAL KEY.

(5) Tune coil form primary and secondary
for maximuin amplitude and linearity between
band edge markers as shown. Table 3-2 indicates
typical wavelorms.

(6) Set Key switch at NORMAL.
1. Set RF Generator Output to zero.

m. If no other linal transtormer bands are to
be aligned, restore the set to normal and proceed
to paragraph 5.4.4 and perform the alignment
check.

545 FINAL TRANSFORMER ALIGNMENT
CHECK

The following procedure will check the final
translormer assembly alter 4n alignment has been
performed.

4. Conneet a signal generator at a frequency
of 2.000 M1z to RF mput jack 1A1J1.

b Covnanecta S0-ohun 1 kW dummy foad and
dan RF voltnicter tHP-4108) to RE output con-
nectar FALA3]2.

C. Set the RF-110A FREQUENCY MHZ con-
trol to its lowest channel.

d.  Set the Key Switch at LOCAL KEY to key
the RF-110A at 2.000 MHz in a linear mode ( [|AZ-
A1]7-G not grounded).

¢.  Adjust the output level from the signal
generator until the RE voltmeter connected to the
duminy load indicates 224V (1 000W RI output).

f. Check the plate carrent tor TATV 1 tor 1A1-
V2 and the RF mput power. The RF mput power
from the signal generator should not c¢xceed [00
mW and the plate current tor each final tube should
be less than 750 mA.

g, Set the Key switch at NORMAL.

h. Following the procedure above, select the
band edges for each band in table 5-1 und check
RF drive and final plate currents at each frequency.
Record any band which requires RF drive of more
than 100 mW. Also record any band i which the
plate current for either tube exceeds 750 mA of
the difference in plate current for one tube exceeds
40 mA between band cdge [requencies for the
same band.

NOTE

Minor adjustment of primary tunine slugs
may be made ro halance currents at band
edges. Do not readjust secondary tuning
slugs.

i After all nineteen hands have been checked.
repeat the final transformer ahgnutent procedure
{paragraph 3.4.3). for any band which excecded
the limits specified i step h.

55 GENERAL PARTS REPLACEMENT
TECHNIQUES

55.1 RF-112A TRANSFORMER

If either transformer 2A2T1 or 2A212 on the
RF-11A requires replacemer.t, the complet:
transtormer and case assembly must be replaced.
Remove the components trory the di~carded assem-
bly and install them on the new tran.former and
case assembly.

54



TABLE 5-2. FINAL TRANSTIFORMER BAND EDGES

EDGE
APPLICABLE SWEEP MARKERS
BAND ADJUSTMENT REMARKS PATTERN MHz
l Al (black} Align band 2 first (a) 2.2.5
2 AZ (black) and Al (plain} (b} 2.5.3
3 A3 iblack) Align band 4 first (c) 3,3.5
4 A4 {black)and A3 {plain) (d} 3.5, 4
S AS. both screws Adjust primary first {d) 4.5
& A6, both screws {black screw) (d) 5.6
7 A7, both screws () 6.7
s AR, both serews (e) 7.8
9 A9, both screws (1) 8. 10
10 A0, both screws (H) 10,12
11 All. both screws (f) 12.14
12 Al both screws () 14,16
13 Al3. both screws (g) 16,18
14 Al4, both screws () 18,20
1S Al5, bothi screws {h) 20,22
16 Al6, both screws (1) 22,24
17 Al7, both screws (i) 24,20
18 Al8, both screws (i) 26,28
19 Al19. both screws (i) 28. 30
{a) {b) () {d)

e}

ig}

(L}

Ii}




55.2 RF-110A FRONT PANEL

1he socket-mounied clectrolytic capacitors 1A 1-
C29, LA1C30, and {A1C31, and front-panel-
mounted components on the BF-110A will be
nrore gccessible it the front panel is loosened. The
front panel is secured to the chassis by two mach-
ine screws on each stde and one in the center panel.
If the top machine screw on cach side aud one
screw in panel center are removed, and the bottom
ones loosencd, the panel can be tipped torward
slightly.

CAUTION

{f all five mounting screws are temoved
and the front panel is allowed to hang
without other support the interconnect-
ing wires may be damaged.

5.5.3 DRIVER AND FINAL TRANSFORMER
ASSEMBLY SWITCHES

The switches used for band selection on the
Final and Driver transformer asseinblies are 24
position switches (only 19 positions are used for
the nineteen bands). These switches require aceur-
ate indexing to assure proper band selection. Also,
the switches are located in the center of the assem-
blies surrounded by transformer assemblies. Lead
dress to some of the transformer assemblies is
critical, and will aftect alignment of other nearby
asseinblies. For these reasous, the removal and
replacement of the switches or any of the trans-
former assemblies should only be attempted by
factory trained personnel. Return the transformer
assemblies to the factory for repair or replacement
of a switclt or a transformer

5.56.4 FINAL TRANSFORMER ASSEMBLY
REMOVAL

When removing the final transformer assembly
(LATA2) in the RF-110A, observe the following:

The RF input connection (strap), from the tube
comnpartment must first be disconnected. Re-
move the cover plate from over the tube com-
partment, then remove the screw securtng the
sirap to the contact block.

WARNING

Lethal voltages may be present in this area.
Disconnect all power to the R-1 {0A.
Short tops (plates) of tubes to ground
with a heavy screwdriver with insulated
handle to discharge capacitors before
attempting to loosan strap.

Disconnect the Final Transformer Assembly out-
put coaxial cable {rom connector [A1A3JI2 on the
VSWR bridge. Remove the screw securing the
cable clamp on the Final Transformer Assembly
output coaxial cable located near motor relay 1A ]-
K3. Loosen the final transformer assembly by
loosening the four mounting screws at the base ol
the assembly, accessible through holes in the lop
plate. A long shank blade type screwdriver will be
required.

When reinstalling, loosen the small angle brackets,
one at each corner of the top plate. After installa-
tion push them firmly against the walls and tighten
the screws. Be sure the rubber grommet on the out-
put coaxial cable is properly installed 1n the slot in
the chassis position.

CAUTION

The coupling will properly mate the first
Line the bandswitching motor is energized
and rotates one full revolution. Do not
attempt to rotate transformer assembly
rotor by hand. in order to properly index
it. You may damage the swiich. Before
operating the transmitter, be sure to run
the bandswitch motor through at least one
full revolution.

555 ACCESS 7O TUBE SOCKET AREA

To obtain access to Power Amplifier tubes 1A1-
V1 and IA1V2 socket assembly, proceed as follows.

a.  If circuitry around tube sockets require
repair, remove tube JA1V]1 and 1A1V2 (paragraph
5.7). Besure and tag each tube for replacement in
the socket from which it was removed (screen volt-
age taps are set up independent for each tube to
balance plate current).
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WARNING

Lethal RF and DC voltages exist on the
connections and tube terminations. Deter-
mine that the equipment is lully de-ener-
gized and secured at the primary power
source. Then short all exposed terminals
to ground.

b. Remove screws halding two cable clamps to
edge of chassis near Driver Amplifier Assembly
1A1A1 and Driver Transformer Assembly 1Al A4.

¢.  Remove the Driver Amplifier Assembly
IATA] (steps ¢. through t. of paragraph 5.8).

d.  Disconnect 6 wires to Driver Transformer
Assembly 1Al A4,

c.  Remove Driver Transiormer Assembly
TAT A4,

f.  Remnove protective cover over 1AITBI and
IAITBZ.

g. Remove nine screws securing bottom plate
to chassis.

h.  Swing battom plate out of the way {wires
need not be unsoldered).

56 PRINTED CIRCUIT BOARD PARTS
REPLACEMENT

CAUTION

Before removing or imstalling PC Boards,
turn off prunary power to P.A.

When removing DC Power Control Assem-
bly 1A1AS or APC-PPC Assembly 1A1ASG,
lift up on both retaining levers simultan-
eously, to prevent tilting of the board
which could damage the board or socket.

To remove either printed circuit board, grasp the
two levers and simultaneously swing them upward
and out. The action will automatically release the
board, and extract it from its socket. When repair-
e the printed circuit boards, the procedures
below should be carefully followed to avoid dam-
age.

a.  Usea pencil-type soldering wron with 25
watt maximum capacity. I only AC operated
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irons are available, usc un isvlaung transformer. Do
not use a soldering gun: excessive heating can occur
and voltages can be induced into the components.

b.  When soldering transistors or diodes. solder
quickly . where wiring permits, use a heat sink (such
as long nosed pliers) between the soldered joint and
the body of the part being replaced.

¢.  Excessive heat or pressure can Iift the cop-
per strip from the board. Copper that tifts off
from the board should be cemented in place with a
quick drying acetate base cement having good
electrical insulating properties.

d.  Use only high guality rosin core solder
when repairing printed circuit boards. NEVER
USE ACID CORE SOLDER OR PASTE FLUX.

e. A break in the copper traces of a printed
circuit board should be repaired by soldering a
short length of tinned copper wire across the break.

f.  When removing parts from the printed cir-
cuit board, apply heat spanngly to the lead of the
part to be replaced. Remove the part (rom the
printed circuit board as the 1on heats the lead.

Use an awl to carefully clean the inside of the holes
left by the old part.

g.  When the part is replaced, tn the leads on
the new part. Bend the clean tinned leads on the
new part and carefully insect them through the
holes in the printed circuit board. Bend the leads
onto the toil and cut so that approxiumalely one-
sixteenth of an inch of lead is left, Held part
against the board and gquickly solder the leads.

57 POWER AMPLIFIER TUBES REPLACE-
MENT

To remove either of the tinal power amplifier
tubes from the RF-110A proceed as follows-

a.  Set PRIMARY POWELR switch to OFF.

b. Loosen eight captive screws on the front
panel and slide chassis out from the case until
chassis slides lock.

c. Remaove and set aside ten machine screws
wiich secure safely cover over tubes on Lop rear

of chassis (figure 5-7).

d. Remave cover



Lethat RF and DC voltages exist on the
connections and tube terminations.
Determine that the equipment is fully
de-energized and secured at the source.
Then carefully short all exposed terminals
to ground.

e.  Use ascrewdriver with a well msulated
handle or a shorting stick to short metal tops of
both tubes to ground.

f.  Carefuily release tube clamp snap. Lift
tube clamp off tube.

g, Without lifting, carefully rotate tube count-
er clockwise approximately sixty degrees until tube
is free in socket. (Further rotation will be prevent-
ed by a hidden pin on bottom of socket).

CAUTION

When Jifting the tube out of the socket
proceed slowly. If the tube catches. rock
the tube gently to free it. Excessive force
can damage tube and socket contacts.

h.  Lift tube straight up from socket and set it
aside. To mstall a final power amplifier tube pro-
ceed as follows:

NOTE

Before replacing tube, carefully inspect
tube contacts on the tube and in the tube
socket for signs of damage, or for signs of
arcing which could indicate loose or im-
properly meshing contacts.

To reinstall either of the final power amplifier
tubes proceed as follows:

a. Observe guide pin in hole in base of tube,
and orient tube so that guide pin mates with one
of the slots in center guide post in tube socket.

b.  Gently lower tube over guide post and into
socket until tube touches bottom.

¢, Carefully rotate tube clockwise. Tube
should rotate approximately sixty degrees, with
moderate mechanical resistance as contacts mesh,
until a hidden pin prevents further rotation.

e andd

Dicola Foals P} 2y a7
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e. Lock tube clamp snap.

f. Replace safety cover over tubes securning it
with ten machine screws which were previously
removed.

g Record the elapsed time mieter reading so
that an accurate record of the elapsed operating
time for the new tubes may be maintained. (bor
highest performance, it is advisable to change the
tubes in the final amplifier stage after 1000 hours
of operation otherwise operation may be continued
until high plate current. or other circuit malfunc-
tioning becomes apparent.)

h.  Refer to paragraph 5.2 and perform the
complete screen voltage adjustrent.

58 DRIVER AMPLIFIER TUBE REPLACE
MENT

To remove either of the RF-110A driver ampli-
fier tubes proceed as follows:

a.  Set PRIMARY POWER switch at OFF.

b. Loosen eight captive screws on tront panel
and slide RF-110A chassis from case until chassis
slides lock.

¢.  Release chassis slide tiit locks and swing
chassis up to vertical position.

WARNING

Lethal RF and DC voltages exist on the
connections and tube terminations. De-
termine that the equipment is fully de-
energized and secured at the primary
power source. Then carefully short all
exposed ternunals to chassis ground.

d. Remove shield from over terminal board
1ATAITBI on bottom of Driver Amplifier Assem-
bly (figure 5-8).

e. Remove wires from terminal board TATAL-
TBRI.

i Loosen two captive screws and carefully
lift Driver Amplifier Assembly out trom chassis.
{Do not snag contact fingers on left side )



g.  Release tube clamp snap on tube to be
removed.

h.  Place a blunt tool against base of tube
through underside of socket and push tube out.
(These tubes fit very tightly in their sockets: be
prepared to catch tube when it suddenly pops out.1

To install a driver amplifier tube, procecd as
follows:

a.  Orient tube to properly align pins and plug
it into socket.

b.  Engage and lock tube clamp snap.
CAUTION

While installing the Driver Amplifier
Assembly observe that the sprint contacts
located between driver tube assembly
IATAT and driver transformer assembly
1A1A4 mate properly.

¢.  Carefully guide Driver Amplificr Assembly
into position on bottom of the main chassis and
secure by tightening two captive screws. Ensure
that edges of Driver Amplifier Assembly mute
properly with their slots in main chassis.

d.  Reconnect wires removed from 1A1A1TBI.

e.  Replace shield over terminal board 1A1AL-
TBI.

f.  Perform driver tube bias adjustment (para-
graph 5.1).

59 TRANSMISSION ASSEMBLY MOTOR
REPLACEMENT

CAUTION

The RF-110A final and driver transformer
assemblies will not properly tune if the
two couphings on the transmission assem-
bly are not properly indexed atter motor
replacement.

To small indexing blocks, constructed according
to paragraph 5.14, will be required to properly
index the couplings on the unit during reassembly .
To replace the transmission assembly drive motor.
proceed as [ollows:
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a.  Remove final tubes (paragraph 5.7).

b.  Disconnect 1ATA2P] from VSWR bridge
assembly JATA3JI.

¢.  Remove cable clamp on coaxiul cable near
IATAZPT,

d.  Loosen screw from strup on contact block
on final transformer assembly FA1A2.

e.  Loosen four captive screws and remove
final transformer assembly.

f.  Unsolder two bandswitch motor leads at
standoff terminals on side of chassis plenum.

g, Remove ten wires fronmr 1ATAITBI on
Driver Amplifier Assembly.

h.  Remove Driver Amplifier Assembly [AIAL.

L Remove six wires from JA1A4TB] on

Driver Transformer Assembly.

i. Remove Driver Transformer Assembly
1A1A4

k. Remove ninc screws securing bottom plate
and swing plate aside for access to air seal platc.

R Remove the three screws securing
seal plate over the transmission assembly and
remove plate.

O oA
i
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m. Remove transmission assembly {rom main
chassis by removing four screws which secure assem-
bly chassis (two in cavity tor Final Transformer
Assembly 1A1A2 and one accessible through each
final tube cooling chimney).

n.  Remove screws securing cover to side of
transmission assembly and remove cover.

CAUTION

Mechanical support must be provided
when installing or driving out pins to
prevent damage to the bearing.

0.  Remove retaining ring that secures tinal
transformer coupling to motor shaft. Remove
coupling.



p.  Drive out pin at end of motor shaft and
remove spring and flat washers (note order of
removal in order to assist in later reassembly).

q. Drive out pin securing gear to motor shaft.
If necessary, rotate the gears to expose pins by
hand, or by inserting a screwdriver in end of driver
transformer coupling shaft and turning counter-
clockwise.

T Remove retaining ring securing beanng on
motor shalt.

S. Remove three screws securing motor to
transmission assembly; remove and discard defec-
tive motor.

1. Putsprocket and gear into transmission
assembly in line with the hole in the housing.
Position gear to mesh with adjacent pear.

u.  Install motor by passing shaft through
assembly opening, sprocket, and pear.

v.  Seat motor and secure with three screws
removed in steps,

w. Push bearing down on motor shaft and
snap into hole in housing. (Bearing may remain in
housing on some assemblies, eliminating the need
for this step.}

x.  Install bearing retaining ring on motor
shaft.

y. Install two spring washers and one flat
washer on motor shaft i same order remmoved,

NOTLE

If pin is damaged, replace pin in end of
motor shaft with type M§35677-3.

z.  Reinstall coupling drive pin removed in
step p.

aa.  Slip coupling over drive pin and secure with
coupling retaining ring removed in step o.

ab. Position the two indexing blocks (construe-
ted according to paragraph 5.14 and figure 5-3)
over the two couplings on the transmission assembly

so that the slots in the two couplings are pointed
in the same direction,

ac. Temporarily install (but do not tighten) a
No. 4 set screw in large gear on motor shaft.

ad. With gears engaged, hold transmission assem-
bly with motor on bottom, and apply pressure to
rotate large gear on motor shaft clockwise (as view
ed from shaft end) to absorb backlash. (Indexing
blocks will prevent gear from turning.) Maintain
clockwise pressure on gear while tightening set
screw to lock gear position.

ae. Drill and pin gear on motor shaft, using a
1/16 inch drill and pin removed in step q. (Drill
new pin hole at riglit angles to old hole in gear to
prevent breaking drill.) When pinning is complete
remove Set SCrew.

NOTE
If pin for either gear or sprocket was
damaged during removel, replace with a
type MS51987-70.
af. Hold sprocket firmly against gear to ensure
clearance at transmission assembly wall. Drill a
1/16 inch hole through sprocket hub shaft and pin.

ag. Remove indexing blocks.

ah. [Install transmission assembly cover remov-
ed in step n.

ai. Install transmission assembly by positioning
assembly under chiassis and replacing four screws
removed in step m.

aj.  Replace air seal plate.

ak. Replace bottom plate.

al.  Solder two motor leads removed in step I,
to standoff terminals on side of chassis plenum.

am. Reinstall Driver Transformer Assembly
LATA4.

an. Reinstall Driver Amplifier Assembly 1AlA1

ac. Reconnect the chassis cable connections to
1AVYA4TBI (on Driver Transformer Assembly LAl
Ad) and 1 Al AITB! (on Driver Amplifier Assembly
LALAL).

ap. Reinstall Final Transformer Assembly | A1-

A2 (paragraph 5.5.4).
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aq. Reinstall two [inal tubes. (Be sure to re-
place each tube in socket from which it was origin-

ally removed or readjustment of screen voltage taps,

to equalize tube plate currents, will be necessary.)

5.10 FINAL TRANSFORMER COUPLING
INSTALLATION AND ALIGNMENT

This procedure is required when the switch has
been replaced, or when any other repair has been
made which would affect alignment between the
coupling and the switch contacts.

NOTE

Due to cnitical indexing between broad
band translormer switches and the code
switch, repair of the switches or the
transformer assemblies is not advised in
the field.

a.  Place the driver coupling on the switch
shaft.

b.  Place the indexing jig (figure 5-3 on the
assemnbly, and rotate the coupling so its pin drops
into the slot in the jig.

c.  With the jig pressed firmly against the
assefbly, the coupling should be snug against the
jig. Increase or decrease the thickness of the brass
laminated shim washers as required (Jaminations

can be peeled off) so that the coupling rests against

thepgi .010 inch. Remove jig.

d.  Manually rotate the switeh to the 2.0 to
2.5 MHz band. Adjust the position so that the
rotor fingers are precisely centered on the stator
contacts for this band.

e.  Without disturbing the switch, locate the
coupling so that its pin is toward the TALA2A10
coil assembly (10-12 MHz coil), then orient the
indexing jig in the same direction and put it in
place. Be sure the coupling pin drops into the jig
slot.

f.  Drill 2 .063 +.003, —.000 diameter inch
hole through the coupling hub and the shaft. (If
either the coupling or shaft has a previous pinning
hole, dnll this hole at about a 459 angle to the
existing holes.) Keep the jig in position while
drilling to prevent coupling or switch rotation.

g Install an MS171435 spring pin in the hole.

516

h.  Verify that the switch contacts are still

precisely aligned in the 2.0 to 2.5 MHz position
with the coupling positioned by the jig as in step c.

i. Be sure that all metal clips are removed
from the assembly.

511 MECHANICAL ALIGNMENT OF
DRIVER TRANSFORMER 1A1A4
CODE DECK

NOTE,

Due to critical indexing between broad
band transformer switches and the code
switch, repair of the Driver Transformer
Assembly in the field is not advised.

The following procedure is used to ensure that
the contacts of decks A and B of driver transformer
switch L A1 A451 position properly during band
changing. This procedure 15 used only when im-
proper driver transformer switch positioning is
observed, or when repairs make realignment
necessary.

NOTE

This procedure 1s not to be used for ensur-
ing proper positioning of final transformer
assembly switch 1 ALA231; see paragraphs
5.12 and 5.13.

a. Tune the RF-110A to the 2.0to 2.5 MHz
frequency band with the front panel FREQUENCY
MHZ selector.

b.  Set PRIMARY POWER switch at OFF.

c.  Release front panel captive screws and
withdraw P.A. chassis from case until slide mount
locks.

d.  Release tilt Yocks and tilt up chassis to
expose bottom until locks engage.

e. Remove six wires from 1A1A4TBI.

f. Release two captive screws and remove
assembly from chassis.

g  Visually check deck A (front) and deck B
(front) (switch wafers nearest drive coupling) and
notice the positioning of the rotor tabs and the
switch stator contact clips.



h. if the rotor tabs are accurately centered on
the stator clips for the 2 to 2.4999 MHz band, no
adjustment is required. Proceed to paragraph 5.12
and/or 5.13 if applicable.

i. If the rotor tabs are not properly centered,
the positioning may be corrected by turning the
decoding deck as follows.

I. Remove the plastic dust cover plate by
removing the two retaining nuts and washers
securing it to the assemhly top plate.

k. Remove the four screws securing the assern-
bty top plate, and the screw securing thie top plate
to the input terminal plate, and tilt the top plate
down to expose the rear of the switch.

1. Remove the spacer washers between the
top plate and the rear deck of the switch.

m. Prior to moving decoding deck switch wafer,
scribe a line across the saddle mounting and switch
wafer to use as a guide for moving the decoding
deck.

n. Loosen hardware on decoding deck saddle
mount, using a 1/4 inch open end ignition wrench,

0. Rotate decoding deck switch wafer in its
saddle mount, by the same amount and in the
same direction that the rotor of the A and B decks
would have to move for proper contact positioning,
(The rotors will not actually move.)

p. Tighten hardware on decoding deck saddle
nmount.

q. Reassemble spacer washers on rear of
switch and replace assembly top ptate. Be careful
of component dress.

r.  Replace Driver Transformer Assembly 1A -
A4 in chassis. Tighten two captive screws.

S. Reconnect 6 wires to 1A1A4TBI.

f. Defeat interlock switches on side of chassis
by pulling plungers straight out.

u.  Tum PRIMARY POWER switch ON.
v.  Set FREQUENCY MHZ switch to the 2.5

to 3.0 MHz band for a few seconds. then set it to
the 2.0 to 2.5 MHz band.

w. Allow a few seconds for the tuningsequence
to be completed, then set the PRIMARY POWER
switch OFF.

x. Repeatsteps e, through g

y. If necessary, repeat steps h. through y.
until satisfactory alignment is obtained.

z. Replace the plastic dust cover plate remov-
ed in step j.

aa. Repealstepsr. and s.

ab. Perform the Coupling Alignment procedure,
paragraph 5.13, before returning the RE-110A to
Service.

512 FINAL TRANSFORMER ASSEMBLY
1A1A2 INDICATOR DISC ALIGNMENT

a.  Remove Final Transformer Assembly 1A1A2.

b, Using the coupling on the bottom of the
assembly, manually rotate the switch until the
outer contact fingers of all three decks are accurat-
ely centered on the contact buttons for the 2 to
2.5 MHz band.

NOTE

Rotate switch in the direction marked on
the top plate.

c.  Note whether the arrow on the top plate
points to the center of the band on the indicator
disc.

d. Repeat steps b. and c. for 28 to 30 Miiz
band.

e.  1n each position, when the contacts are
accuratety centered, the arrow should point to the
center of the pand on the indicator disc. and con-
tact should be properly maintained within scribad
band limits. f acceptable, proceed to step h.

i. 1f adjustment is necessary, loosen the set
screw on the indicator disc, reposition the disc as
requited, and retighten set screw.

g.  Repeat steps b. through [ as required to
obtain correct adjustment.



h. Reinstall Final Transformer Assembly
1ALA2.

. Perform Coupling Alignment, paragraph
5.13, befare returning the Transmitter to service.

513 COUPLING ALIGNMENT (DRIVER/
FINAL TRACKING ADJUSTMENT)

a.  Final and Driver Transformer assembilies
must be properly aligned before performing this
procedure. See paragraph 5-11 and 5-12,if required.

b. Loosen eight front panel sctews on RF-
1 10A and slide chassis out until slides lock.

¢.  Defeat chassisinterlocks by pulling plungers
straight out.

d.  Turn PRIMARY POWER switch ON and
apply 28V Standby/Operaie command fo 1AZAI-
I7-M.

e. Siep RF-110A FREQUENCY MHZ switch
through all bands, starting with the lowesl, pausing
at each position to note reading on indicator disC
on top of Final Transformer Assembly 1ATAZ.

f.  In each band, the arrow should lie between
the two lines on the indicator disc for that band.

g.  If the positioning is correct on all bands,
no adjustment is required; proceed to step t.

h. If the positioning is not correct, set RF-
110A FREQUENCY MHZ switch to 2.0 to 2.5.
When motor stops set PA PRIMARY POWER
switch OFF.

i. Tt chassis up to expose the botiom.

1. Remove the small plastic dust cover on the
Driver Transformer Assembly 1ATA4,

k. Loosen switch shaft clutch nut on Dnver
Transformer Assembly [ A1A4 while holding
double-flatted shaft to prevent rotation.

1. Discannect wire from 1 A1A4TB1-6. Con-
nect one end of a clip lead (approximately two
feet long) to the wire and lug removed from 1 Al-
A4TBI-6.
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NOTE

Grounding the clip lead will cause the
bandswitch motor to energize.

m. Tilt chassis back to hiorizontal position
being careful that neither the loose wire nor the
clip lead becomes grounded.

n.  Set PA PRIMARY POWER switch at ON.
Ground clip lead as required to run bandswitch
motor until Final Transformer Assembly 1A1A2
switch indicator disc is in exact center of 2 o
2.49999 MHz band.

0. Set RF-110A PRIMARY POWER switch at
OFF. Tilt chassis up to expose bottom.

p. Tighten switch shaft cluich nut (while
holding double flatted shaft to prevent rolation) to
o T T Ao tarane
D,V D Inuil pouiius tuiput.

q. Reconnect wire to 1A1A4TBI1-6.

r.  Tilt chassis back to horizontal pesition and
set PA PRIMARY POWER switch at ON. Repeat
steps e. through g. and h. through r. as required.

NOTE

{nsteps k. and 2., preventing the double-
flatted shaft from rotating is difficult
Several sequences ol steps 1. through e,
may be necessary.

s Set PRIMARY POWLR switch at OFF.
Replace plastic dust cover removed in step k.

t.  Return chassis to case and tighten eight
front-panel screws on RF-110A,

5.14 INDEXING JiG FABRICATION

In order to align the components in the trans-
mission assembly, or the swiltch in either of the
transformer assemblies, small indexing jigs will be
required. These small jigs orient the couphings on
the switch (or gear) shaft so that the driver trans-
former assembly (1 A1A4) switch will be indexed
to the same channel by the bandswitching motor.
Botl switches have 24 positions, only one of which
is used, therefore, even a small error 1n layout or



construction of the jig can result in serious equip-
ment malfunction. When constructing the jigs,
carefully observe all dimensions tolerances. Fab-
ricate the jigs from tool steel, with guide pins press

HOLE
0000

Io——:ms —

fitted in proper relationship to references holes.
Figures 5-3 and 5-4 list dimensions and coustruc-
tion details.

2510 oo
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1 007
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5 UNLESS OTHERWISE SPECIFIED
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jo— 1t 002

+.0000
1875 0000 DIA
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2.250

SEE NOTE 3

Figure 5-3. Fixture To Locate Couplings On Transformer Assemblies
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Figure 5-4. Fixture To Locate Couplings On Transmission Assemblies
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/ SCREWS
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| TUBE AssY

DRIVER TRANSFORMER
ASSY 1A1A4 AND DRIVER

AMPLIFIER ASSY 1A1A1
SHOWN REMOVED.
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Figure 5-5. PA Stage. Tube Socket Detail
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CATHODE  CR7T  CR8 cpg  (R10 CRN
REF DESIG PREFIX 1A

SIDE VIEW

Figure 5-6. RF-110A Rear View, Component Locations
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A9

REF DESIG PREFIX 1A1A9

Q118 SCR
E1 — CHASSIS GROUND

E2 — FROM CR6, LOW VOLTAGE END OF
SCREEN VOLTAGE DIVIDER

E3 - FROM PG, 1A1V1SCREEN VOLTAGE
E4 — FROM P7, TA1V2 SCREEN VOLTAGE

ES — FROM J11, HIGH VOLTAGE END OF
SCREEN VOLTAGE DIVIDER

Figure 5-9. ARC Protector Assembly, Component Locations
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Figure 5-10 Dnver Tube Assembly, Component and Test Point Locations
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Figure 5-1t  PA Transiormer Assembly. Component Locations (Sheet | of 1)
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Figure 5-11. PA Translormer Assemibly. Component Locations (Sheef 2 of 2)
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Figure 5-12. VSWR Bridge Assembly, Component Locations
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Figure 5-13 Drver Transformer Assembly, Compouent Locations
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PIN CALLOUTS

A — Positive 11 VDC

B — Coupler Interlock

C — Motor Relay Coil

D — High Voltage Detector
E — Decoder Ground

F — Chassis Ground

H - Reset

J — Bias Interlock

K — Keyer Qutput

L — Not used

WV — QOverload Circuit
N — Keyline

P-—16 VAC

R — 1A1V 1 Cathode Monitor
S — (Sis Keyway)

T — Operate Relay Coil

U — Positive 20 VDC Operate
V — Not used

W — Not used

X — Power Supply Interlock
Y — Not used

Z — Not used

a — 1A1V2 Cathode Monitor
b — Positive 28 VDC Qutput
¢ — Positive 28 VDC Interlock
d— 32 VAC

e —32VAC

f — Positive 20 vDC

g— 12 VDC Remote {negative)

h — Positive 12 VDC Remote Req.

j— 16 VAC

k— 16 VAC

m — 12 VDC Remote (Positive)
n — Not used

p — Not used

r — Positive 12 VDC Remote Reg.

Drive



PIN CALLQUTS

A — Negative 160V from 1A1C29
B — Negative 150V/Negative 72V
C — Keyer Input

U — Dniver Bias Control

E — Bias Interlock

F — Negative Bias to Exciter

H — Bias 10 PA Grids

4 — PA Bias Control Quiput

KK — Driver Bias Control (NEG)

L — Negative 150V/Negative 72V
M — FPA Bias Control Switched

N — Chassis Ground

P — From Power Adjust Control
R — Positive 28 VDC input

S — Tune Switch Input

T —+20 VDC Carner Insert

U — CW/RATT Ground

V — APC Quiput

W — Chassis GND

X - {(Xis Keyway)

Y — Positive 11V input
Z — Interiock

a — Interlock

b — (Not used
¢ — From Input Power Detector
d— 115 VAC In

e — To Input Power Meter

f — Chassis GND

g— 115 VAC

n — Negative 160V to 1A1C29
j — To APC Adjust Control

k — Positive 20 VDG Input

m — Ta PPC Adjust Control

n — To Power Adjust Control
p — VBWR Bridge, Input From
r — PPC Qutput

Flgure 5-15. A6 Board, Component and Test Point Locations
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PIN CALLOUTS

E1-2VDC to 1A155 7"

E2 — Mot used

E3 — Chassis Ground

Ed — 500 VDC from 1AZXFT-2

E6 -~ 1.2 VDC o 1A155-8°

E6 = 10 VDC o 1A1556"

E7 — 2250 VDC from 1ATE4

E8 — 287 VOC from Screen Regulator

“Meter 1ATMI not switched into circuit

Figure 3-16. A7 Board, Component and Test Point Locations
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Figure 5-18. RF-112A Power Supply, Component Locations (Sheet | of 2)
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Figure 5-19. Pnmary Power Distribution
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NOTES
UNLESS OTHERWISE SPECIF IED

I, PREF X [INCOMPLETE REFEREMCE DES|GNATORS
WiTH APPLICABLE UNIT. ASSEMBLY AND/
OR SURASSEMB Y DESIGNATORS,

FwesFrLlriol! vhaas

2. .1 INDICATES EQUIPMENT MARKING.
3, CAPACITORS ARE IN UF.
L, RESISTORS ARE N OHMS, [/4W, *10/.
5. INDUCTORS ARE M UM,
6, COMSISTS OF 5% D,04 UF CAPACITORS
Cit, CE5, CI6, €31, €26, C38.
7. CONSISTS OF 51X 0,01 UF CAPACLTORS- P/O AZ P/QAl R

€23, €32, €33, C3k4, €39, CLOD, RE-1O A

CASE ASSY
B. CONSISIS OF SIX 0.01 UF CAPACITORS
€5, CB, C45, CLE, CL7, Ch8.

J2 il
9. CONSISTS OF S1X 0.C! UF CAPACITORS téow LE\‘SEL i
€9, €17, Chi, cu2, C43, Chh, i
10, P6 ANG P7 CONNECTIONS TO J6-J11 ARE EXCITER
SELECTED TO BALANCE PLATE CURRENTS
FOR FINAL AMPLIF|ER TUBES 1A1V1 AND |
1A1v2, BSVAC
11, CONRECT T1 PRIMARY ACCORDING TO $f§ﬁ£“ -
PRIMARY POWER S 3
EONE (2H

115 ¥AC - CONNECT 1-h-7-10,
3-6-9-12; INPUT TO
1 AND 12,

208 VAC - CONNECT 1-4, 2-5-7-10,

B-11; INPUF TO | AND
iy, f;j_d

230 YAC - CONNECT 1-4, 3-6-7-10,
G-12, INPUT T3 1 AND
12,

CONNECT 3-4, 6-7, 9-10,
INPUT TO 1 AND 1.

LLO VAT

12, VYA FT-F3

254 FOR 115 WAC PR |MARY POWER,
254 FOR 230 VAC PRIMARY POWER,
154 FOR 208 vAC PRIMARY POWER,
74 SLO FOR LLO VAL PRIMARY POWER.

13, PAVPE INSTALLED WHEN USING RF-1124A,
RE-11 1A, WHEN USED, COMNECTS TO

Jl e JdIg
[A1TB2 DIRECTLY IN PLACE OF \AIPS,
FROM GOHR
(L. — INDICATES GROUND. POWER s
. SUPPLY 1.":




PO A

RE-1IOA CHASSS ASSY . =7
I FREQUENCY
4 7, MATEZ
—anad
e — _"_16_3" M0 sscTIcH A
uaa 5 e o I SROWT
HOA it -
k Koy, 1€ -
SE ASaw = - (|AUTOMATIC /0 A4 DRWER
i T TRAMSFORMER
i I, \l > SECTION ASSY
3 B | | L—-— r;} © RERw i FIG 5-24
TER BOX | 2 e
i ®14 N4 Teet® Tt lcobE ume g @l 10
} EXIITER TODE Lz = L g A \E -
I S IM __EXTITER SODE L= T -2, 2%% ~ ERC: Y
a7 SECTIONB |
\'_:.%n_. EROMT
F l 1
- CODE LME 4
i = - - - TO
| T = O Rea
EXCITERE CODE WLILE 4 543 zecriouB |
L i —_— - 1 ***6-(@) SEAR
C e lcooEe Live 2 Ofs 1o
v EXCITER CODE LIWE 3 —-*—-2"-11207 = ~ A -0-7
- - - k=]
Y eecTion ¢ |
FROWNT
a N - tcope Lve 2 @fr 10
| E \41, = -4 =1-C-8
i 4 EXCITER (ODE HE 2 — '(:3 sectonC |
) zeaw
o leope Line
’ TC
" EXCITER CODE LINE | = 3 <O S
‘EECTiuu o
@ EROWT |
T PA GMD KEYLIME |
CRZ*T|E _ N cmia I !
e szt [F/O AS DC POWER CONTROL PCB Y, uaeu
- FIG S5-2 — SECTWON D
! R el REAR |
I <o < I
cme
<h;]7 ' “‘J
[ —— \ rd | TO
™ @ -T2
K3
P I , hed MOTOR - =
DRIWVE
z RELAY
nSvaC O
FIG 5-2i 20 AL :;g’r“!’
3 ¥R LOHE HQT = 3
v | Ee s NEVAC O Yppaw |ZONE 29
) v © 12OwAC TR
] -
- L ¥ BAMD EORE COM
“N} SWITCH
- MOTOR
Figure 5-20 RF-{ 10A Chassis, Schematic Diagram

(Sheet 2 of 3)

5.39/540




NOMINAL  _
RELAY DC | MILLI-
coiL | OHMS |yalis | amPs

[ 50 | 24 540
KZL R3] 250 | 6.5 | 100
ka4 | 33z | 28 70
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NOTE
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\AIATTEL 1 z 5 7 O 0 i 13
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FiLA GRID | PURPOSE | PLRPOSE | PURPOSE
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Figure 5-22. APC-PPC Circuit PC Board A6,
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NOTES:

2,

UNLESS OTHERWISE

INDUCATED ALL CAPACITORS ARE

IN PICOFARADS AND RESISTORS ARE IN QHMS.
SWITCH 1S SHOWN IN 2.0 - 2,5 MC POS|TION,

SWITCH FREQUENCY
POS IT 10N AX . C. VALUE (PF) (M17)
5 A5 29 180 -5
c30 200
c7o 180
c 200
6 Ab 31 300 5-6
£32 270
7 AT €33 300 [ 7
ciy 270
8 48 €35 180 7-8
Ci6 180
37 150
g A9 c38 200 8 10
cun 180
10 AlD | €72 220 10 12
c73 300
1 Al C4us na 12 N
cLb 110
Cu7 110
cL8 150
12 Al2 | C72 220 14 - 16
C73 300
13 a2 £53 75 16 18
csh 75
€55 75
C56 75
14 AlL ces 270 8 20
c57 220
15 Al1S | C74 150 0 - 22
c?s 150
16 AtE | C68 180 27 - 24
17 A17 | Co68 180 24 - 26
18 A18 | 68 180 26 . 28
19 Al1S | C68 180 28 - 30
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NOTES :

I. PREFIX PART ;AL REFERENCE DESIGNATIONS WiTH

JATAL,

2, UNLESS OTHERWISE SPEC)IFIED
A, ALL RESISTORS ARE [N OHMS,

B. ALL CAPAC)TORS ARE IN P|COFARADS
5 SHOWN IN 2.0 - 2.5 MHEI POSITION,

3., SWITCH &1

SR ax [ crer)y | Rt q2w, som F“?ﬁﬂ?;”
9 Al - - 2.0 - 2,5
io a2 - - 2.5 - 3.0
i A3 - - 3.0 - 3.5
12 A3 - - 3.5 - L0
13 Al - - b - %
14 Al - - 5 -6
15 ag - - 6 - 7
16 A5 - - - i-8
17 AG 39 22K 8 - 30
18 A7 33 2.2K 10 - |12
19 A8 30 2.2K 12 - 14
20 %] 27 2.iK .1-’4 - 16
21 ALO 27 2.7% i - 18
22 Al 27 2.7k 18 - 20
23 AT 24 2, K 20 - 22
24 A3 24 b, 7K 22 - 24
| AlL 27 8.2K W - 2%
2 AlS 27 - 26 - 28
3 Alé 27 - 28 - 30
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6.1 REFERENCE DESIGNATIONS

The unit numbering method of assigning refer-
ence designations has been used to identify units,
assemblies, subassemblies, and parts. This method

hao b dad a
has been expanded as much as necessary to

adequately cover the various degrees of subdivision
of the equipment. Examples of this unit number-
ing method and typical expansions of the same

are illustrated by the following:

Example 1:
3R1

Read as: First (1) resistor (R) of third unit (3).

Example 2
2ZA3RI1
Read as: First (1) resistor (R) of third (3) sub-
assembly (A) of second (2) unit.

Read as: First (1) resistor (R) of second (2) sub-
assembly (A) of first (1) subassembly (A)
of second (2) unit.

6.2 REFERENCE DESIGNATION PREFIX

on the equipment and 1llustratlons The partial
reference designations consist of the class letter(s)
and the identifying item number. The complete
reference designations may be obtained by placing
the proper prefix before the partial reference
designations. Prefixes are provided on illustrations
following the notation “REF DESIG PREFIX™.

63  MAINTENANCE PARTS LIST
Table 6-1 and 6-2 list maintenance parts for the

RE-110A and RF-112A, respectively. Maintenance
parts for each unit are listes alphabetically-numer-
ically by ciass of part following the unit designa-
tion. Thus the parts for each unit are grouped

together with the following information: (1) the
complete reference designation of assembly, sub-
assembly, or part, (2) reference to explanatory
notes in paragraph 6.4, (3) part number name and
description, and (4) identification of the illustra-
tion which shows location of the part. For com-
mon items. the standard part number is provided.
For all other parts, RF Communications part
number are used.

Printed circuit boards, assembly board modules,
etc., are listed first as individual items in the main-
tenance parts list. In addition, at the completion
of a parts listing for each unit, the individual cir-
cuit board, assembly board, module, etc., is then
broken down by components into separate parts
listing.
64 NOTES

The following notes provide information as
referenced in tables 6-1 and 6-2.

NOTE 1: The RF-110A is supplied with the pri-
mary power input fused and wired for 3 9, 440 or
208 Vac as specified by the customer. Jumper
strip P5 is installed when using the RF-112A

Power Supply.
} o wiad

NOTE 2: Value may be changed to obtain tune

other'than normal 200W."

NOTE 3: 1A1P6 and 1 A1P7 are plugged into a
jack selected from 1A1J6 to 1A1J11 for desired
final screen voltage.

NOTE 4: Removable Crimp Type Pins; pin 20
gauge, MS17804-16-20 (socket); pin 16 gauge,
MS17804-16-16 (socket); pin 20 gauge, MS17803-
16-20 (pin); pin 16 gauge, MS17803-16-16 (pin).

Af PP man T A TEram

T

NOTE 6: Used with 440 Vac primary power,
(1A1F1-3 (2A2P2).

6-1



MATDT T M
TABLE G-1.

Reference .
Desigr.at?on Nase and Description ;:}g\t;i Diif;;:??zn Name and Description :‘JE‘;;:
[ltem) (ltem}
AMPL|FIER, RADIO FREQUENCY RF-110A, 5-7 TAVICR7 thru SEMICONDUCTOR DEVICE, DIODE, ZENER: 5-6
part no, 1932-100D T1AICRT I 6.2 Vdc, MIL type IN753A,
1A CHASSIS, PANEL ASSEMBLY part no, 5-7 1AICRY2 SEM{CONDUCTOR DEVICE, DIODE- MIL 5-6
1932-3100 type IN361I
1A181 FAN- 115 vac, L0O Mz, 1§, part no. 5-8 1A1CRI3 SEMICONDUCYDR DEVICE, DIODE- MIL 5-7
822-0D01-000 type IN4148
TA1B2 MOTCR, SYNCHRONOUS 115 Vac, 60 Hz, 5-8 TAICR 14 SEMICONDUCYOR DEVICE, DIDDE: MIL 5-7
13, part no B811-0004-0DD type IN361]
1A183 METER. TIME TDTALIZING, MINIATURE, 5-7 141051 Not used
DIGITAL: 115y, 4LOD 4z. square
face, MIL type M§17322-10 1AIDSZ and LAMP, NEON, MIDGET FLANGED BASE: 5-7
1A]DS3 110 to 125 Vac, ac-dc MIL type
tATCH CAPACITOR, FIXED, PAPER 2 uF, Zi104, | 5-8 MS25252-C7A
600V, MIL type CPS3BIEF2D5KI
Not used
tAIC2 and CAPACITOR, FIXED, CERAMIC .0DS uf, 5-7
8103 207, 1000 VYde, 8D in. dia, part LAMP | IN 5-7
no. C11-0003-0D1 BASE, CLEAR:
M§25237-327
1AL CAPACITDR, FIXED, MICA- O] uF, =104.] 5.7
2500V, MIL typs (ME0BKID3KO3 1AIF 1 FUSE, CARTRIDGE: 7A Yime Detay, 500 5-8
Vac, part no, F10-0D01-D26 Note 5
[R1LY thru CAPACITOR, FIXED, CERAMIC .01 uF, 5-5 FUSE CARTRIDGE: 15A, 500 vac, MiL
181C13 1000 Vde. MiL type CK&3AYID3X Type F6OCS00VISAS Note b
aTcT. Mat used 121F 2 FUSE, CARTRIDGE: 7A Time Oelay, 500 | 5-8
181015 thro CAPACITOR. FIXED, CERAMIC .0l uf, 5-5 vac, part no. F10-D0D1-02¢ Note 5
1ATC17 1000 Vde, MIL type CKEIAYIO3X FUSE, CARTRIDGE. 15A, 500 vac, MIL
type F6OCH00VIGAS Note 6
1a1¢18 Not ysed
1atF3 FUSE, CARTRIDGE- 7A Time Delay, 500 5.8
181C19 thru CAPACITOR, FIXED, CERAMIC- .01 uf. 5-5 vac, part no., F10-D0D1-026 Note &
boorarend 100 Vde, MIL type CK63AYID3X FUSE, CARTRIDGE. 15A, 500 vac, MIL
181C22 Not used type F60CS00VISAS Note 6
IA1C23 and CAPACITDR, FIXED, CERAMIC: 01 wuF, 5-5 LATF L FUSE, CARTRIDGE- 1A, 25D vac, MIL 5-8
1arcah 1000 Vdc, MIL type CKO3AYID3X ; type FOZAZ50VIAS
1a1C25 Not used 1ATF5 and FUSE, CARTRIDGE 3A, 250 vac, MIL 5-8
IATF6 type FO2A250V3AS
1a1¢26 thru CAPACITOR, FIXED, CERAMIC .D| uF, 5-5
1A1C28 1000 Vdc warking, MIL type IAIFT FUSE, CARTRIDGE: 1.5A, 250 Vac, MiL 5-8
- CK63aY103% type FO2A25DV1-1/2A5
181C29 CAPAC'TOR, FIXED, ELECTRDLYTIC 5-7 IAIJIJ CONNECTDR, COAXLIAL RF: Series BNC 5-6
47 uF . +50k, -i9/, 200 vdc working, (cabled), receptacle, fenale, jam
HiL type CESICLT7OK nut mounted, class 11, MIL type
M39012/13-0004
TAIC30 CAPACITUR, FIXED, ELECTROLYTIC. 5-7
400 uF, +75%, -10%, 25 Vdec working, 1A1J2 and Not used
HiL type CESICLDIF 16143
12103 CAPAC)TOR, 7 IXED, ELECTROLYTIC: 5-7 141 J4 and CONNECTOR, PRINTED WIRING BOARD, 5-7
250 aF, +75/, -10%, 25 Vde workirg, ' 14115 36 PIN: part no. J1D-D007-008
MIL type CESIC25I1F
181J6 thru JACK, TEST, PRESS FIT, RED: part 5-7
14,032 thru CAPAC(TOR, FIXED, CERAM(IC 71 uf, 5-% LSRR no. J60-0002-213
TA1034 1010 vde working. ML type
11012 CONNECTDR, RECEPTACLE: Enviy ! 5-7
res;stant, electr,cal, box mount-
TAlL3E CAPACITOR, FIXEQ. CERAMIC. 3 pF, g-7 1ng, solder contacts, MIL Lype
*,54,5000 v¥dc working, part no. MS53102R-28-17P Note 4
C15-00D2-¢01
1AT414 INSERT, [INSULATOR}, RECTANGULAR 5-7
141C36 CAPACITOR, FIXED, MICA. 750 pF, 5-7 CONNECTDR: Electrical, 20-socket
1DC V¥dc warking, MIL type contacts crimp, removable, MIL
CMCBFO7514u3 type MSI8177-1 Note L
141C37 thru CAPACITDR, FIXED, CERAMIC .Q! LF, 5-5/ VA1d14 INSERT, (INSULATOR), RECTANGULAR 5-7
TAICH8 1000 Vde war<ing, ML type 5- CONNECTOR. Electrical, 20 pin
CK638Y 103X contacts crimp. removable, MIL
tyoe MSI1B176-1 Note 4
1A1CRI and SEMICONDUCTOR DEVICE, DIDDE: MIL 5-67
PATCR2 type IN3BII 5-8 CRIMP PIN, 20 GA (for
IAT1J14) MIL type WS |7803-
|ATCR3 SEMICONDUCTOR DEVICE, DIDDE, ZENER: 5-6 16-20 Note &4
6 Vdc, MIL type IN3DDOB CRIMP PIN 16 GA (for
IA1CRY thru SEMICONDUCTOR DEVICE, DIDDE, ZENER 5-6 1871J143 MIL type MS17803-
IA1CRE L)s Vdc, MIL type [NIOD28 16-16 Note L
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Figure Figure
DReferenge Name and Description Nurber DReferenge Name and Description Numbe r
esignation (1tem) esignation {1tem)
181K1 RELAY, POWER: L4 pdt, 25A, dc coil, 5-8 JAIR7 and RESISTOR, FIXED, COMPOSITION: 47 5.5
part no, K30-0001-0D3 1A1R8 ohms, *10%, 1/2 watt, MIL type
RC20GF 470K
1A1K2 RELAY, °Ck3§§;§ggE60?pdt 26.5 Vda, 5-6 1AIRS thru RESISTOR, VARIABLE: 10k + 10%, 2 5-6,
part no. 1A1R12 watt, MIL type RA20LASE1D3A 5-8
1A1KS RELAY, ELECTRICAL: Opdt, 26.5 Vdc, 5-6 1A1R13 RESISTOR, VARIABLE: 10k & 10%, 2 5-8
MIL type M5757/23-001 watt, MIL type RAZONASDI103A
A . * V0%, 2 -
1A1KY RELAY, TIME DELAY, THERMAL: Spst, 5-6 TAIRTL EZiLSTng. :yﬁéAgkgmlg:losAo"/’ 58
24, MIL type M19648/1-127 ’
1A1R15 Not used
14101 CHOEE» gFf 115 uH, past no. 57 141R16 thru RESISTOR, FIXED, COMPOSITION: 2.2 5.5
89L8-3307 141R 19 ohms, $5%, 1/2 watt, 3.380 in, lIg
.138 in. dia, .
1A1L2 and COIL, FIXED, RF: 22 uM, MIL type 5-5/ ’R‘”_gom'fom'a part no
1A71L3 M31622i-15 5-7
1A1R 20 RESISTOR, FIXED, COMPOSITIDN: 4.7k | 5-7
TAILY COIL, FIXED, RF: 1000 uH, %10%, 5-5 £5%, 1/2 watt, MIL type RC20GFL72J
MIL type MS75054-5 ( 1A1R2] RESISTOR, FIXED, COMPOSITION: 33 5-7
1A1LS COIL, FIXED, RF: 22 uH, MIL type 5-5 ;’C‘EGF;;L £ wart MiL type
M$16221-15
1AIR22 and Not used
1a1L6 COIL, FIXEO, RF: .08 uH, part no. 5-7 1ATRZ3 b use
391-3311
laiR24 RESISTDR, FIXED, COMPDSITION: 15 5-8
1AM METER, VOLTS/CURRENT: Round, 5-7 ohms, *10%, 2 watt, MIL type
part no, Q0B2C-3677 RCL2GF 150K
1A1R25 thru RESISTOR, FIXEQ, WIREWOUND: 10 ohms| 5-5
1a1M2 METER, POWER: Round 0-150 watts and 1A1R28 1%, 3 watt, MIL type RW79U1O0ROF
0-1500 watts, part no. 391-3676 ’ ’ ype RW73U10R0
1A1R29 RESISTOR, FIXED, WIREWOUND, 12k 5-6
1AIMP1 and Not used ohms, 10%, 504, part no.R$0-0004-C01
1AIMP2
. ‘ 1A1R30 RESISTOR, FIXED, COMPOSITION, 10K 5-7
141MP3 KNOB-CONTROL, PLASTIC: /4 in. dia. |5-8 £10%, 2 watt, ML type RCU2GF 103K
shaft black, MIL type MS91528-1D28
1AIST SWITCH AIR VANE: Spst part no. 5-8
1ATMP 4 Not used 391-3590
1A152 Not used
1ATMP5 and KNOB-CONTROL, PLASTIC: Plain point- |5-7 ot use
1ATMPE er, 1/4 in, dia shaft black, MIL 1A183 SWITCH, TOGGLE: MIL type MS35059-31 5-8
type MS91528-1P28 1ATSY SWITCH, TOGGLE: MIL type M525100-22| 5-8
1A1MP7 KNOB-CONTROL, PLASTIC: Round dial 5-7 14185 SWITCH, ROTARY: 1 section, part no. 5-7
skirt with white arrow, 1/L in. 391-3673
dia shaft, black, MIL type 14156 SWITCH, TOGGLE: MIL t S - -
MS91528-3F28 TCH, : ype MS$35059-31 5-7
1A187 SWITCH, ROTARY: 4 sections, part 5-7
1A1MP8 TRANSMISS ION ASSEMBLY: part no. 5-8 no. 0082D-3660
331-3250 L1A158 SWITCH, ROTARY: | section, part no. 5-7
391-3672
1AIMPS and CHIMNEY PLASTIC, for 'AIVI, 1A4V2, 5-7
JAIMP1Q part no. 391-3490 1A1S9 thru SWITCH, INTERLOCK: Spdt, MIL type 5-7
141811 MS16106-4
1A1P1 thru Not used 1A1T1 TRANSFORMER, POWER: 48-420 Hz, |15-L40 5-7
1A1P4 Vac, part no. 391-3562
1A1PS JUMPER, TB PLENUM: part na. 5-8 1AITB] and TERMINAL BLOCK: 12 terminals, MIL 5-8
391-3603 Note’ | 1A1TR2 type 37TB-12
1A1P6 PLUG, MINATURE, BROWN: part no, 1A17B3 TERMINAL BLOCK: part no. 391-3596 -8
J20-0002-101 Note 3 JAWI and ELECTRON TUBE: type 4CX15008/B660 5-7
. Vi2- -
141P7 PLUG, MINATURE, RED: part no. 141v2 Part no. V¥12-0002-000
J20-0002-20] Note 3 TAIXC1 thru Not used
1a1xC28
A1l TRANSISTOR, PNP: MIL type IN2974 5-6 JATXC29 thru | SOCKET, OCTAL: 8 contacts, MIL type | 5-7
TATXC3] M12883/01-04
1ATR1 RESISTOR, FIXED, COMPOSITION: 5-7 1A1XDS | Not used
150k + 10%, 2 watt, MIL type
RCAH2GF 154K TATX0S2 LAMPHOLOER: Clear, MIL type 5-7
LH74/1-LC13CN
TA1R2 RESISTOR, FIXED, COMPOSITION: 5.7
47k + 10%, 2 watt, MIL type 1A1x083 LAMPHDLDER: Clear, MIL type 5-7
RCLE2GFA473K LH74/ 1-LC13CN
1A1R3 and RESISTOR, FIXED, FILM: 5.tk t 2%, 5-5 TAIXDSY Not used
TAIRY 1/2 watt, MIL type RL205512G IATXDSS LAMPHOLDER: Red, MIL type 5-7
1A1R5 RESISTOR, FIXED, COMPOSITION: 2.2k 5-5 LH73/1-LC12RT2
£10%, 2 watt, MIL type RCL2GF222K IAIXF 1 thru FUSEHOLDER; Clear indicating, MIL 5-7
1A1R6 RESISTOR, FIXED, COMPOSITION: 1.8k 5.5 1A1XF 3 type FHLI2U
110%, 2 watt, MIL type RCA2GF 182K IAIXF4 and FUSEHOLDER, INDICATOR: part no, 5-7
IATXF5 J50-0004- 001
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Reference . Figure Reference . Figure
Designation Name and Description Number Designation Name and Description Nunmber
(1tem) {1tem)
1AIXF6 FUSEHOLDER: amber indicating, part no, |5-7 1A1A2C9 CAPACITDR, FIXED, CERAMIC: 100 pf, 5-11
J50-0004-002 5000 vdc working, +10%, part no,
1A1XF 7 FUSEMOLDER: Clear indicating, part no. |5-7 €15-0001-003
J50-0004-0D1 JA1A2C10 CAPACITOR, FIXED, CERAMIC: 25 pF, 5-11
1A1A1 DRIVER AMPLIFIER ASSEMBLY: part 5-10 210%, 7?00 Vdc working, part no,
no. 1932-3850 C15-0001-001
JA1ATCT thru | CAPACITOR, FIXED, CERAMIC: .01 5-10 1A1A2C 11 g‘?;;c'mg’ FIXED, CERAMIC. 50 BF. >
1ATAICIY uF, 1000 Vdc working, MIL type ; 7500 vdc working, .B9 in. Iq
x .81 in, w x .62 in. h, part no.
CK63AY 103X C15-00D1- 002
TALAIC]5 and Not used 1A1A2C12 thru! Not used
181A1CT6 1A1A2C14
1A1ATCT7 and CAPACITOR, FIXED, MICA: 390 pF, 5-10 TA1A2C15 ttru| CAPACITDR, FIXED, CERAMIC, 10D pF, 5-11
1ATAICTS8 5%, 500 Vdc working, MIL type 1A1A42C20 +10%, 5000 Vde working, part no,
CMDSFD391J03 C15-0001-003
1A1A1C19 CAPACITOR, FIXED, CERAMIC: .01 uf, 5-10 1A1A2C21 thru Not used
1000 vde working, MIL typ2 1A1A2C24
CKB3AY 103X
) 1A1A2C25 CAPACITOR, FIXED, PORCELAIN: 750 p&, | 5-11
IATAICRT and SEMICONDUCTOR DEVICE, DIGDE: Mil 5-i0 5%, 50D Vdc warking, part no.
TATAICR2 type INL14S C50-0001-046
IATAICRE SEMICONDUCTOA DEVICE, DIODE- 5-10 1A182C26 CAPACITOR, FIXED, PORCELAIN: 680 pF, | 5-11
typs INLQO7 5%, 50D vdc working, part no,
TA1ATLY CHILE, RF: 215 uH, %15 44, part 5-10 €50-0001-045 |
no. 391-3860 1182027 CAPACITOR, FIXED, PORCELAIN: Y10 pF, | 5-11
1a1A1L2 COIL, FIXED, RF: .22 uM, $10%, 5-10 *5%, 500 Vdc working, part no,
MIL typs M375008-22 C50-0001-048
1A1A1L3 COIL, FIXED, RF: 2.2 uH, +10%, 5-10 1A142C28 CAPACITOR,OFIXED, PORCELA!N: 5-1
MIL type M391189-17 820 pF, 5%, 500 Vdc working,
part no, C50-0001-047
|AIATLY thra [ COIL, FIXED, RF: 1000 uM, +10%, 5-10
IA1ALLE MIL type MS75054-5 1A1A2C29 CAPACITOR, FIXED, PORCELAIN- 5t
JAIAIMPY thru | Not used 180 pf, *5%, 500 vdc working,
1ATAIMPY part no, C50-0001-031
A1A2C30 CAPACITOR, FIXED, PORCELAIN: 5-11
IAIAIMPIO snd | CHIMNEY, TUBE part no. 391-386 -10 ! : : !
1A1ATMPTI ! ’ 391-3569 > 200 pF, 5%, 500 vde working,
: . RES 1570 part no. €50-0001-032
IATAIR] an ESISTOR, FIXED, WIREWDUND: 10 ohms 5-10
SNTY 1%, 3 watt, MIL type RWIUIORO: 1A1A2C3 1 CAPACITOR, IXED, PORCELAIN: 5-11
300 pF, 5%, 500 vdc working,
1A1A 1IR3 and RESISTOR, FIXED, FILM: 10k, *2%, 5-10 part no. C50-0001-036
1A1ATRY /2 watt, MIL typs RL20S1036G
' » MIL typ2 RL20S103 1A1A2C32 CAPACITOR, FIXED, PORCELAIN: 5= 11
270 pF, *5%, 500 Vdc working,
TA1AIRS Not used part nc’). C50-0001-035
1A1A1RE RESIST?R,NFIXED, COMPOSIT ION: 56 5-10 JATAZC3 2 CAPAC| TOR, FIXED, PORCELAIN: 51
ohms, *10%, 1/2 watt, MIL type o .
RC20%F 560% 300 pF. %5%, 5D0 Vdc working,
’ part no, C50-0001-036
: X MPO3 : -
1alAIR7 0L 175 wate ML rvae Rozastem IT'° 1A1A2C34 CAPACITOR, FIXEQ, PORCELA|N: 511
b ’ ypE * 270 pF, +5%, 500 vdc working,
1A1A1TBY TERMENAL BLOCK: 13 terminals, part 5-8 part no, (50-0001-035
- JIY
numder E37-0034-013 141A2€35 and CAPACITOR, FIXED, PORCELAIN: 5-11
IATAIVI and ELECTRON TUBE: type 8122, t-10 1A1AZC36 180 pF, #5%, 500 vdc working,
1A1A1VZ part no. V12-0001-00% part no. C50-0001-003)
1ATATXY] and SQCKET, TUBE: 11 pin, part no. 5-10 1A1A2C37 CAPACITOR, FIXED, PORCELAIN: 511
1ATAIXV2 J30-0021-000 150 pF, 5%, 599 vdc wark’'ng,
181A2 FINAL TRANSFORMIR ASSEM3LY: 5-11 part no. £50-0001-043
part no, 0082E-3709 14142038 CAPACITOR, FIXED, CERAMIC: 5-11
x5y Ki
1818201 CAPACITOR, FIXED, CERAMIC: 25 oF, 5-11 zg‘ztp;; é"fi_gggg_;gg warking.
£1D%, 7500 vdc working, part na. p :
C15-0001-001 1A142039 Not used
1A1A2C2 Not used 1AJA2CLO CAPACITOR, FIXED, CERAMIC: 511
80 5%, 2500 vdc workj
1414203 CAPACITOR, FIXED, CERAMIC: 50 oF 5-11 SeLe (Si/li-oggu-OZS nereins
75C0 vde, part no. C15-0001-002 e '
1ATA2CL and CAPACITOR, FIXED, CERAMIC- 100 pf, 5-11 TATA2CET thru| Not used 5.1
141A2C5 +10%, 5000 vdc working, part na. 1A 1A2CHY
C15-0901-003 1AIA2CHS thru | CAPACITOR, FIXED, PORCELAIN: 5-11
1A1A2C6 CAPAC ITOR, FIXED, CERAMIC: 25 pF, 5-11 1A182C47 11D pF, #5%, 503 vdc working,
+104, 7500 vdz working, part a0, part no, C50-0001-D26
€15-0001-001 1A1A20H8 CAPACITOR, FIXED, PORCELAIN- 5-11
1A1A2CT7 CAPACITOR, FIXED, CERAMIC: 50 pF, 5-11 150 pF, 5%, 500 Vdc working,
210%, 7500 Vdc working, part no. part no. C50-0001-D29
C15-0031-0D2 1A1A2CH9 thru| Not used
1a1A2C8 Not used 1a1A2€52
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1A1A2C53 thru CAPACITOR, FIXED, PORCELAIN: 5-11 1A1A2418 TRANSFORMER ASSEMBLY: 26-28 MHz, 5-11
1A1A2C56 75 pF, #5%, 500 vdc working, part no. 0082E-3711-18
part no. €50-0001-022 1A1A2018 TRANSFORMER ASSEMBLY: 28-30 MHz, |5-11
I1A1A2C57 CAPACITOR, FIXED, CERAMIC: 5-11 part no. 0082E-3711-19
220 pF, 15%, 2500 vdc wDrking, 1A1A3 VSWR BR
10GE ASSEMBLY: part no. 5-12
part no. C11-0004-009 0082F -3420
'A::?gggsth““ Not used 1atA3C) CAPACITOR, FIXED, MICA: 360 pf, 5-12
7 5/, 500 vdc working, MIL type
18142068 CAPACITOR, FIXED, CERAMIC: 5-11 CMD5FD361J03
'8°tPF’ igﬁ_éggg_‘é‘;; working, 1A1A3C2 CAPACITOR, FIXED, TANTALUM: 2,2 uf,| 5-11
part no. 210/, 20 Vdc warking, MIL type
1A1A2C69 CAPACITOR, FIXED, CERAMIC: 5-11 M39003/01-20L3
220 pF, *5%, 2500 vdc working,
part no. C11-0004-009 1A1A3C3 and CARACITOR, FIXED, CERAMIC: 5-12
ATA +20% i
1A182C70 CAPACITOR, FIXED, PORCELAIN- 5-11 1A1A3Ch A?EI:UFQ Cégéz\w:ggg V0L working,
180 pF, t5%, 500 vdc working, ¥e
part no. €50-0001-031 1A143C5 CAPACITOR, FIXEQ, TANTALUM: 5-12
2,2 ur, zi0%, Z0 Vdc working,
1a1A2C71 CAPACITOR, FIXEQ, PORCELAIN: 5-11 WL M39003/01 200
200 pF, 5%, 500 Vdc working, IL type M39003/01-2043
part no. C50-D001-032 1A183C6 CAPACITOR, VARIABLE: 16 pF, MIL 5-12
C51H160
1ATA2C72 CAPACITOR, FIXEQ, CERAMIC 5-11 type PLSIMI
220 pF, 5%, 2500 vdc working, 1ATA3CR1 thru SEMICONDUCTOR DEVICE, 0100E: 5-12
part no. C11-0004-009 1A1A3CR6 MIL type ING1L
1ATAZC73 CAPACITOR, FIXEQ, CERAMIC 5-11 tatazJdl CONNECTOR, ELECTRICAL: MIL type 5-12
300 pf, *5%, 2500 Vdc working MS535180-909A
part no. C11-0004-018 1414342 CONNECTOR, ELECTRICAL- MIL type 5-12
1A1A2C7L and CAPACITOR, FIXED, CERAMIC: 5-11 M$27035-6258
14142075 150 pF, £5%, gggo ‘é"g working, 1A1A3L1 COIL, FIXED, RF: 2700 uM, 10, 5-12
part no. Cl1- L-03 MIL type M575055-3
JA1AZP CONNECTOR, PLUG MIL type 5-11 1a143L2 COIL, FIXED, RF: .33 uM, £20%, 5-12
M39012/16-0007 MIL type MS75008-23
ta14 281 Sw”?-q Assgm::zisangtI:nsh 5-1 JA1A3RT and RESISTOR, FIXEQ, FILM. 56 ohms, 512
position, » Pars ' TAT1A3R2 2%, | watt, MIL t RL3255606
00824-3732 1A3 % wa ype 3285
1A1A3R3 RESISTOR, FIXED, FILM. 10k, 5%, 5-12
1414221 TRAP ASSEMBLY: part no. 5-11 ’ ML 1075103
00824-379 i/4 watt, type RLO7S103J
TATAZRG RESISTOR, FIXEQ, FILM 47k, #5% 5-12
JA1A2A] TRANSFORMER ASSEMBLY: 2-3 Mz, 5-11 170 watt. MIL toge RLOTSHISS
part no. D082E-3711-1 /4 watt, e 5413
TATA3ZR RESISTOR, FIXED, COMPOSITION: 12
1A1A242 TRANSFORMER ASSEMBLY: 2-3 MHz, 5-11 A3R5 2.7k, #5%, 1/ watt. MIL type 51
826.3711-2 .7k, %52, , yp
part no_ DD RCO7GF 2724
TATAZA3 TRA“SFOR”ERSQSSEMB”‘ 3-4 MHz, 5-1 1ATA3RE RESISTOR, FIXED, COMPOSITION: 512
part no. DOBZE-3711-3 6.8k, *57, 1/4 watt, MIL type
TATAZAL TRANSFORMER ASSEMBLY: 3-4 MHz, 5-11 RCO7GF682J
part no. 0082E-3711-4 1ATA3RT RESISTOR, FIXED, COMPDSITION: 5-12
TA1A2A5 TRANSFORMER ASSEMBLY. 4=5 MHz, 5=11 39k, 5%, 174 watt, MIL type
part no. 9082E-3711-5 RCO7GF393J
TATA2A6 TRANSFORMER ASSEMBLY: 5-6 MHz, 5-11 1A 1A3RE RESISTOR, FIXED, COMPDSIT ION: 5-12
part no, 0082£-3711-6 120k, *5%, 1/4 watt, MIL type
JATAZAT TRANSFORMER ASSEMBLY: 6-7 MHz, 5-11 RCOTGF 124
part no, 0082£-3711-7 1A1A3R9 RESISTOR, FIXED, COMPDSITION: 5-12
1M, £5%, 1/2 watt, MIL type
1A1A2AB TRANSFORMER ASSEMBLY: 7-8 Mz, 5-11 Rciochu'JsJ ’ ¥
part no. DOB2E-3711-8
2 TATA3TI TRANSF ORMER , D ISCRIMINATOR TO- 5-12
114249 TRANSFDRMER ASSEMBLY: B-10 MHz, 5-11 ROIDAL: 31 oH, 50 vrms,
part no. 00B2E-3711-9 part no. 391-3426
1A1A2410 TRANSFORMER QSSEMBLY: 10-12 MHz, 5-11 1A1AL DRIVER TRANSFORMER ASSEMBLY. 5-13
part no. QOB2E-3711-10 part no, 0082E-3800
1A1A2411 TRANSFORMER ASSEMBLY: 12-1L MHz, 5-11 TATALCT and CAPACITOR, £IXED, CERAMIC: 5.13
part no. DDB2E-3711-11 TATALCZ .01 uF, 100D Vdc warking, MIL
1a1A2412 TRANSFORMER ASSEMBLY: 1416 MHz, 511 type CKG63AY103M
part no. 00BZE-3711-12 1A1AR ) RESISTOR, FIXEQ, COMPOSITION: 5-13
TATA2A13 TRANSFORMER ASSEMBLY: 16-18 MHz, 5-1] Tk, £10%, 2 wate, MIL type
part no, ODB2E-3711-13 RCL2GF 102K
TATAZA NG TRANSFORMER ASSEMBLY: 18-20 MHz, 5= 1] JATALS ] SWITCH-DR IVER ASSEMBLY: part no, 5-13
part no. 00B2E-3711-14 00820-3833
1A1A24]5 TRANSFORMER ASSEMBLY: 20-22 MHz, 5-11 TA1A4TE] TERMINAL BLDCK: 6 terminals, 58
part no, OCBZE-3711-15 part no. E31-0004-006
1A1A2416 TRANSFORMER ASSEMBLY: 22-24 MMz, 5-11 TATALTPI JACK, TIP: Red, MIL type MS16108- 5-13
part no. ODB2E-3711-16 2A
1a182817 TRANSFORMER ASSEMBLY: 24-26 MHz, 5-1) 1ATALAY TRANSFORMER ASSEMBLY: 2+2.5 MHz, 5-13
part no. 0082E-3711-17 part no. 391-3807
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TATALAZ TRANSF ORMER ASSEMBLY: 2.5-3 MHz, 5-13 TATABATLRT RES{STOR, FIXED, COMPOSITION: B, 2k, 5-13
part no. 391=3808 £10%, 2 watt, MIL type RCL2GFB22K
1A1ALA3 TRANSFORMER ASSEMBLY: 3-4 MHz, 5-13 1A1ALATS TRANSFORMER ASSEMBLY: 26-28 MHz, 5-13
part no. 391-3809 part ne. 331-3821
1AV ALAKL TRANSF ORMER ASSEMBLY: 4-6 MHz, 5-13 TATALATSE ] CAPACITOR, FIXED, CERAMIC: 27 pf, 5-13
part no, 391-3810 +2%, 50D Vdc working, MIL type
CC25CH2706G
TA1aLAS TRANSFDRMER ASSEMBLY: 6-8 MHz, 5-13 1ATALATG TRANSFORMER ASSEMBLY: 28-30 MHz, 5-13
part no. 391-381 part no. 391-3822
1A18446 TRANSFORMER ASSEMBLY: B-10 MMz, 5-13 TATALATBE] TAPACITOR, FiXfD, CERAMIC: 27 pt, 5-13
part no, 391-3812 £2%, 500 vdc working, MIL type
1ATALAGC CAPACITOR, FIXED, CERAMIC: 39 pf, 5413 €c25¢H2706
t24, 500 vde warking, MIL type 1AVAS DC POWER CONTROL PCB ASSEMBLY: 5-1h
CC25CH3906 part no, 0D0820-3360
TATALABR | RESISTOR, FIXEQ, COMPOSITION: 2,2k, 5-13 TATASCE CAPACITOR, FIXEQ, TANTALUM: 47 wF, 5-1b4
£10%, 2 watt, MIL type RCU2GF222K £10%, 20 vde working, MIL type
1alatia? TRANSFORMER ASSEMBLY: 10-12 MHz, 5413 MI9003/01-2055
part no. 391-3813 1A1A5€2 CAPACITOR, FIXED, TANTALUM: 33 uF, 5-14
1A1A4ATC) CAPACITOR, FIXED, CERAMIC: 33 pf, 5-13 ;;0§63531Y335?0rk'ng’ nie e
224, 500 vde working, MIL type 2
CC25CH330G 1A1A5C3 CAPACITQR, FIXED, CERAMIC: ,0082 uF, | 5-14
1A 1ABATR T RESISTOR, FIXED, COMPOSITION: 2.2k, | 5-13 figfxwéggﬂ vde working, MIL type
t10%, 2 watt, MIL type RCL2GF222K
1o : 1A1AGCL and CAPACITOR, FIXEQ, CERAMIC. .| uf, 514
1A 1a4A8 TRANSF ORMER nssEEva 12-14 MHz | 5-13 1ATASCE 2107, 50 vde working, MIL type
part no. 391-3B1 CKOSBY 104K
. ' -
1A 1ALASCT SAPACITOR, FIXED, CERAMIC: 30 pf, > TA1A5C6 CAPACITOR, FIXED, TANTALUM: 1.0 wF, | 51t
2%, 500 ¥d¢ working, MIL type . .
CCZcH300G 4 £10%, 35 vde working, MIL type
M39003/01-2116
TA1ALABRI e TR TR S L 1A1ASCT CAPACITOR, FIXtD, CERAMIC: .1 uF 5- 14
h ’ att, ypP +10%, 50 Vdc working, MIL type
1418489 TRANSFORMER ASSEMBLY: TL-16 MHZ, 5413 TKOSBY 104K
T no. 391-
part no. 331-3815 IATASCRI and | SEMICONDUCTOR OEVICE, D|ODE: 5-11
1A1A4A5C1 CAPALITOR, FIXED, CERAMIC: 27 pF, 5-13 181A5CR2 MIL type IN3611
+2/, 500 ¥de working, MIL type
CC26¢02706 1A1A5CR3 and SEMICONDUCTOR DEVICE, D{ODE: S 14
1A 1A5CRY MIL type IN&I48
1A 1ALASR ) RESISTDR, FIXED, COMPOSITION 2.2k, 513
£10%, 2 watt, ML type RC4L2GF222K TATASCRS Not used
1a1akA10 TRANSFORMER ASSEMBLY: 16-18 MHz, 5-13 TAIA5CRE SEMICONDUCTOR DEVICE, OIQOE: 5-14
part no. 391-3816 MIL type ING1L8
1ATA5CRY SEMICONDUCTOR DEVICE, DI/ODE- 5-1k
1A1A4A 1001 CAPACITOR, FIXED, CERAMIC: 27 pF, 5-13 MIL type 1N3611
2%, 500 vdc working, MIL type
CC25CH2706G 1A1ASCRE Not used
IATALATORT RESISTDR, FIXED, €COMPOSITION. 2,7k, | 5-13 1ATASCRY t;ru SEM\CDNDUCTD? gEVICE, D JODE - 5-14
104, 2 watt, MIL type RCL2GF272K 1A1A5CR1 MIL type INLI4
1A186A11 TRANSFORMER ASSEMBLY: 18-20 MHz, 5-13 1ATASCR 13 Not used
part no. 391-3817 1A1ASCREG thra| SEMICONDUCTOR DEVICE, DIOOE: 5- 14
JATALATIC CAPACITOR, FIXED, CERAMIC: 27 pF, 5-13 TATASCRIE | MIL type TN4TLE
&2, 500 vdc working, MIL type TAIASCR17 and | Not used
CC25CH2706 1A 1A5CR18
IATAGATIR] RESISTOR, FIXED, COMPOSITION. 2,7k, | 5-13 1A1ASCR 19 SEMICONDUCTDR DEVICE, DIOOE, ZENER: [
£10%, 2 watt, MiL ftype RCL2GF272K 12 Vdc, MIL type 1N759a
1A1ALAT2 TRANSFORMER ASSEMBLY: 20-22 MHz, 5-13 1A1A5CR20 Not used
part no. 391-3818
1A1A5CR21 thru| SEM|CONDUCTOR ODEVICE, DIODE. MIL 5- 14
1ATALAT2CH CAPACITOR, FIXED, CERAMIC: 24 pF, 5413 1A 1A5CR29 type IN3611
£2%, 50D Vd rki MiL type
ccgsczzhoe ¢ working, MiL typ 1A1ASCR30 and | SEMICONDUCTOR DEVICE, DIODE, ZENER 5-1h
. IATASCRET 6.2 vdc, MIL type IN753A
IATALAI2R] RESISTOR, FIXED, COMPOSITION- 2.7k, | 5-13
£10%. 2 watt MIL type RCH2GF 272K IA1ASCR3Z SEMICONDUCTOR DEVICE, DIGDE: 5- 14
MIL type IN4ILB
1818UA13 TRANSFORMER ASSEMBLY: 22-24 Miz 5-13
' JATASCR33 SEMICONDUGTOR OEVICE, O1ODE, ZENER. a1k
part no, 391-3819 :
10 vde, MIL type IN758a
TA1ALAT3C) CAPACITOR, FIXED, CERAMIC: 2L pF. 5-13
£27%, 500 Vdc working, MIL type 1ATASCR3L SEMICONDUCTOR DEVICE, DICDE; 514
CC25CH240G MIL type 1NLIL8
1A1ALAT3R] RESISTOR, F(XED, COMPDSITIDN: 4,7k, | 5-13 1A1A5CR 35 SEMICONDUCTOR DEVICE, DIODE: 5-14
10%, 2 watt, MIL type RCH2GFL72K MIL type 1N36(1
1A1ABATY TRANSFORMER ASSEMBLY: 24~26 MHz, 5-13 1A1AS5CR36 SEMICONDUCTOR DEVICE. DIOOE 5- 14
part no. 391-3820 MIL type IN&IL8
TATABATLC] CAPACITOR, FIXED, CERAMIC: 27 pF, 5-13 TAIASQ Not used
2%, 500 Vdc working, MIL type -
cC25eh2706 ’ 1A1A5Q2 TRANSISTOR, PNP. MIL type 2N29D5A 514
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Figure Figure
Reference Name and Description Numbe r Reference Name and Descriptior Number
Designation {ltem) Designation (1tem)
1A1A5Q3 and TRANSISTOR, NPN: MIL type 2N2219A 5-14 1A1A5R3L RESISTOR, FIXED, COMPDSITION 5-1L
TATASQH 1BR ohms, +10Y, 1/2 watt, MIL
1A1A5G5 TRANSISTOR, PNP: MIL type 2N2905A 5-14 type RC20GFIDIK
1A145R35 RESISTOR, FIXED, COMPOSITIDN: 51k
TAIASQ6 RANSISTOR, PNP: MIL t 2N398A =14 ’ ’
5¢ I TOR, MIL type 2N39 5 390 ohms, £107, 1/2 walt, MIL
TAVASQ7 TRANSISTOR, NPN: MIL type 2N2219A 5-14 type RC2DGF 391K
1ATASQS TRANSISTOR, PNP: MIL type 2N29D5A 5-14 1ATA5R36 and Not used
1A1A5Q9 thru TRANSISTDR, NPN: MIL type 2N2219A 5-14 TA1ASR3?
1A1A5Q11 IATASR3B and RESISTOR, FIXED, COMPOSITION- 514
TA1ASR39 b,7k, £1B%4, 1/6 watt, MIL type
A ) . . , . p
1A1A5Q12 TRANSISTOR, PNP: MIL type 2N29D5A 5-14 REOTCFUT2K
Not d
‘Alg?iéR?”d ot use 1ATASRH0 RESISTOR, FIXED, COMPOSIT|ON- 5-14
3.3k, $104. 1/2 watt. MIL ctype
1A1A5R3 RESISTOR, FIXED, COMPOSITION: 4.7k, S-14 RC20GF332K
+10%, 1/4 watt MIL type RCOJGFL7?K A
, YP JATASRA RESISTOR, FIXED, COMPDSITION- 5-14
TATASRYG RESISTDR, FIXED, COMPOSITIDN: 1,5k, 5-14 10k, £10%, 1/4 watc, MIL type
£10%, 1/4 watt. MIL type RCO7GF 152K RCO7GF 103K
1A 1A5R5 Not used TATASRY2 RESISTOR, FIXED, COMPOSIT | ON: 5-14
TA1A5RE RESISTOR, FIXED, FILM: L70 ohms, 5=14 Tk, +10%, 1/4 watt, MIl type
+2%, 174 watt, MIL type RLOTS471G RCO7GF 102K
1A1A5R7 RESISTOR, FIXED, FILM: 270 ohms, 5-14 TAJASTP] TEST POINT: Brown, part no, 51y
£2%, /4 watt, MIL type RLD7S271G J60-0001-D0B
1A1A5TP2 TEST PDINT: Red, part no. 5ot
1ATASRS RESISTOR, FIXED, COMPOSITION: 4,7k, 514 ’ J6B-0001-002 P
£10%, 1/4 watt, MIL type RCDIGFLT2K
T1A1A57P3 TEST POINT: Orange, part no. =14
I1A1ASRS RESISTOR, FIXED, COMPOSITION: 1k, S-1y J60-0DD1-005
=10%, 1/4 watt, MIL type RCO7GF102K
JATASTPY TEST POINT: Yeilow, part no, S 14
1ATASR10 RESISTOR, FIXED, COMPOSITION. 4,7k, 5-14 J60-0001-007
T10%, 1/4 watt, MIL type RCOZGFL72K
JATASTPS TEST POINT: Green, part na. 5-14
TATASR]Y RESISTOR, FIXED, COMPOSITIDN: 1.5K, S=T4 J60-0001-004
+10%, 174 watt, MIL type RCO7GF152K
18146 APC-PPC PCB ASSEMBLY: part no, 5-15
1A1A5R 12 RESISTOR, FIXED, COMPOSITION. 1.2k, 5-14 Bp82D-3340
£10%, /4 watt, MIL type RCO7GF122K
. JA1ABC] CAPACITOR, FIXED, TANTALUM- 5-15
1A1A5R13 RESISTOR, FIXEO, COMPOSITIDN: 150 ohms) 51t 15 uF, *10%, 50 Vdc working,
£10%, 1/4 watt, MIL type RCO7FGFI51K MIL type M39003/01-2137
1AIAGR TG RESISTOR, FIXED, COMPDSITION: 470 ohms ) 5-14 JATABC? Not used
£10%, 1/% watt, MIL type RCOPGF471K
1A1ABC3 CAPACITOR, FIXED, TANTALUM: | 5-15
TA1ASR 1S RESISTOR, FIXED, COMPOSITION. 220 ohms,5-14 10 uF, *10%, 2D Vdc work ng
£10%, 1/4 watt, MIL type RCOJGF221K MIL type M39003/01-2D4b
TAIASR16 EEZ;ST?RA FIXED, COMPOSITION: 820 ohms, 5-14 1a1A6CL CAPACITOR, FIXED, TANTALUM: | 5-15
£, 1/4 watt, MIL type RCO7GF821K 220 JF, t10%, 10 Vdc working,
TA1ASR17 RESISTOR, FIXED, COMPOSITION: 1k, 5-14 MIL type M39003/01-2025
10%, 1/b watt, MIL type RCO7GF UK 1A1ABCS CAPACITOR, FIXED, CERAMIC: 5-15
1A1A5R 18 Not used .001 oF, 220%, 100D Vdc working,
L CKEOAWT02M
1A1A5R19 RESISTOR, FIXED, COMPOSITION: 1k, 5-14 ML type
£10%, 1/2 wate, MIL type RC206GF 102K 1A1A6CH CAPACITIR, FIXED, CERAM|C: 5-15
L0082 uF, £20%, 1500 Vdc working,
1A1A5R20 RESISTOR, FIXED, COMPOSITIDN: 10k, S-14 ML t\’.pe’c,(5gm:,gggm "
10%, 1/4 watt, MIL type RCD7GF 103K
1ATASRZ] RESISTOR, FIXED, COMPOSITION: Jk. 5-1h 1A186C7 CAPACITOR, FIXED, CERAMIC: 5-15
+10%, 1/4 watt, MIL type RCO7FGF 102K .001 uF, #2B7, 1000 Vdc working,
TATACR 29 AT ISTDR  FINER  ff . MIL tyoe CK6OAWIO2M
1ATASR22 RESISTDR, FiXER, COMPOSITION: 10k, 5=-14
+10%, /4 watt, MIL type RCO7FGF 103K 1A1A6C8 CAPACITOR, FIXED, TANTALUM- 5-15
IA1AsR23 J Not used 100 uf, +£10%, 10 Vdc working,
an u MIL t M39003/01-2021
1A1A5R 24 ype M33004/
1ATA6CY CAPACITOR, FIXED, TANTALUM 5-15
1A1A5R25 RESISTOR, FIXED, COMPOSITION: 5-14 15 uf, £10%, 50 Vdc working,
680 ohms, +10%, 174 watt, MIL type M39003/01-2137
MIL type RCOZGFH8IK 1ATABCTO CAPACITDR, FIXED, CERAMIC. 5-15
1A1A5R26 RESISTOR, FIXED, COMPOSITION: 5-14 .01 uF, £10%, 50 vdc working,
220 ohms. *10%, 2 watt, MIL MIL typs CKOSBX1D3K
type RC42GF221K JATABCR] SEMICONDUCTOR DEVICE, DIODE ZENERy 5-15
1AVASR27 RESISTOR, FIXED, 'COMPOSITION: 5-14 30 vde, MIL type IN972B
120 ohms, +10%, 1/4 wait, MIL JA1ABCR2 SEMICONDUCTOR DEVICE, DIODE 5-15
type RCOJGF121K MIL type IN361
14145828 gggISEOR, E:E;D,]?BMPOSITI&TL 5-14 JATABCR3 and SEM|CONDUCTOR DEVICE, DIODE ZENER] 5-15
chms, *10%, watt, TATABCR 6 Vdc, MIL type IN3D33B
type RCOVGF 221K ANABCRL } . e
TA1A6CRS SEM|CONDUCTOR OEVICE, DIGDE: 5-15
1AJASR29 thru | RESISTOR, FIXED, COMPOSITION 5-14 MIL type ING148
JA1A5R33 2.2k, *10%, /b watt, MIL type
RCOTGF222K 1A 1A6CRE and Not used
JATABCR?
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12k, £10%, /b watt, MIL type
RCO7GF 123K

Figure Figure
Reference - Reference ..
Des ignation Name and Description TT:::,; Designation Name and Description TTT::;
JATABCR8 thru SEMICDNDUCTOR DEVICE, D {ODE 5-15 1ATABRY RESISTOR, FIXED, COMPOSITION: 5-15
JA1ABCR 13 MIL type TNL1LS 22k, *10%, 1/4 watt, MIL type
1ATABCR T4 thru SEMICONDUCTOR DEVICE, D1ODE: 5-15 RCOTGF223K
1A1A6CRY7 MIL type 1N361] 1ATABRS Not used
1A1A6CR18 thru SEMICONDUCTOR DEVICE, D]ODE: 5-15 1A1ABRE RESISTOR, FIXED, COMPOSITION: 3-15
TA1ABCR 20 MIL type INLILS 68k, 10%, 1/2 watt, MIL type
TATA6CR2] Not used RC20DGF 683K
1ATABCR22 SEMICONDUCTOR DEVICE, D {OOE: 5- 15 TATAGRT ﬁi“i’?a{'7fﬂ’w§?TP°§II'f"’e s
MIL type INL1LS RCOTCFET2K . P
c
'A}:?A“gégzi“d Not used 1A1A6RE RESISTDR, F IXED, COMPDSITION: 5-15
27k, £10%, 1/4 watt, MIL type
1A1A6CR25 SEMICONDUCTOR DEVICE, OIODE, 5-15 RLO7GF 273K
ZENER: 10 Vdc, MIL type IN758A 14 1AGRY RES |STOR, FXEQ, COMPDSITION: 5-15
110%
1A1A6CR26 SEM|CONDUCTOR DEV ICE, DIODE: 5-15 §3§%Gr§s§i I8 wate, ML type
MIL type INLI4S
AlA RESISTOR, FIXED, COMPOSITION: -
JATABCR27 SEMICONDUCTOR DEVICE, DIDDE, 5-15 TATABRTO 6.8k, 10 I]/b'wact MiL type >l
ZENER: 39 Vdc, MIL type IN975B RCO7GF682K ’
JATABCR28 and |  SEMICONDUCTDR DEVICE, O1DDE: 5-15 1AIAGRTT RESISTOR, FIXED, COMPOSIT ION: 5-15
1ATABER29 MIL type NLIL8 270 ohms, £10%, 1/4 watt
IA1ABER30 Not used MIL type RCOTGFZ71K
(AIABER31 and |  SEM|CONDUCTOR OEV(CE, OIODE: 5-15 TATABR 12 F:Es'ﬂg;’ ﬁ)ﬁEgétfo":?E'Im:’ 5-15
1A1A5CR32 MIL type NLILS RCD7GF 109K . P
IA1ABCR33 Not used 1A146R13 RESISTOR, FIXED, COMPOSITION: 5-15
JATAGCR34 SEMICONDUCTOR DEViCE, D (ODE. 5-15 :g;;G;;%Q 174 watt, MIL type
MIL type IN361]
IAIASCR35 thru| SEMICONDUCTOR DEVICE, O (OOE 5-15 TATAER ﬁ:‘srf%%r'ffﬂ‘wgﬂpo::['g":e 515
JA1ABCR37 MIL type IN4ILB RtoTer222K s ye
1A1A6CR38 SEMICONDUCTDR DEV|CE, 010DE, 5-15
ZENER: O Vdc, MIL type INT58A 1A1ABRTS Not used
ESISTOR, FIXED, COMPDS|TION: 5-15
1A186Q1 and TRANS I STOR, NPN: M ; 1A1A6R 16 R : )
IA?SSQZ , 'L type INZZI9A | 5-15 10D ohms, *10%, 174 watt, MIL
type RCO7GF101K
AlA ANS1STO : .
1A1AGY3 TRANSISTOR, PHP: MIL type 2N398A 5-15 VATABR] 7 RESISTDR, FIXEO, COMPDS T ION- 5-15
1A1A6Q4 thru Not used :ZS%GH%; 174 watt, MIL type
1A 1A6Q6
JATAGR18 RESISTOR, FIXED, COMPDS|TION: 5-15
1A1A6Q7 RANSISTOR, PNP: MIL type 2N2905A - 82D ohms, £10%, /4 watt,
T : YR 905 515 MIL type RCO7GFB2IK
1A1A60Q8 TRANSISTDR, NPN: MIL type 2N2219A 5-15 1A1A6R 19 RES|STOR, FIXED, COMPOS|TION: 5-15
10k, *10%, /4% watt, MIL type
RED7GF 103K
1A1A6Q9 TRANS ISTOR, PNP: MIL type 5-15
2N2905A 1A1A6R20 Not used
TATAGRID thru TRANS I STOR, NPN: MIL type 5-15 1A1ABR21 RESISTDR, FIXED, COMPOSIT ION: 5-15
FATABC12 M2219A 27k, £5%, 1/8 watt, MIL type
COPGF 2734
1A1A6Q13 TRANSISTOR, PNP: MiL type 5-15 REO7GF 273
IN29D5A 17146822 RESISTOR, FIXED, COMPOSITION: 5-15
120k, *5%, 1/4 watt, ML type
1AIA6Q1L and TRANS ISTOR, NPN: MIL type 5-15 RCDTEF 1257 ot YP
JA1A6Q15 IN2219A cor e Comas
RESISTOR, FIXED, COMPDSITION: -1
14146016 and TRANSISTOR, PNP: MIL type 5-15 TAIAGR23 Tk, £10%. 17k watt, MIL type 15
141A60Q17 2N2905A RCDTGF 103K 4 4
1AlA6Q18 Not used 1ATABR2H RESISTOR, FIXED, COMPDSITION: 5-15
14146019 and TRANSISTOR, PNP: MiL type 5-15 10k, £10%, 1/4 watt, MIL type
1A1A6Q20 2N398A RCO7GF 103K
J1ATA6G21 thru TRANSISTOR, NPN: MIL type 5=15 1A1ABR25 RESISYOR, FIXED, COMPOSITION: 5-15
14TAB024 IN2219A 2.2k, 10K, 1/4 watt, MIL
type RCOJGF222K Note 2
1ATABR | RESISTOR, FIXEQ, CDMPOSITION: 5-15
1.8k, £10%, 1/k watt, MIL type
RCD76GF 182K 1A1A6R26 RESISTOR, FIXED, COMPOSITION: 5-15
2, 10 4 watt, MIL
1414682 RESISTOR, FIXED, COMPOSET ION: 5-15 tyz,:’ac07§$2;ék watt,
47k, T10%, 1/L watt, MIL type
RCO7GF 73K IATA6R2T RESISTDR, FIXED, COMPOSITION: 5-15
+ 4 watt, MIL ¢
1A1A6R3 RESISTOR, FIXED, CDMPOSITION: 5-15 Ao ok Ml ware,s vpe
6.8k, *10%, 1/4 watt, MIL type
RCOTGF 682K 1ATA6R28 RESISTDR, FIXED, COMPDSHTIDN: 5-15
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Figure Flgure
Reference Reference
i Numb . ; i N
Designation Name and Description (Tr:er:; Designation Name and Descr.ption :T::e.;
1A1A6R29 RESISTOR, FIXED, COMPOSITION: 5-15 . IATABRGE RESISTOR, FIXED, COMPOSITIDN: 5-15
lic, £10%, 1/k watt. MIL type 33k, #10%, /4 watt, MIL
RCO7GF 102K type RCOTGF333K
1A1A6R30 RES|STOR, FIXED, COMPOSITION: 5-15 1A1A6R59 RESISTOR, FIXEG, COMPOSITION 5-15
330 ohms, 1D%, V/4 watt, 22k, *10%, 1/4% watt, MIL
MIL type RCOJGF331K type RCOIGF223K
1ATAGR3 1 RESISTOR, FIXED, COMPOSITION: 5-15 1A1ABR60 RESISTOR, FIXED, COMPOSITION 5-15
: 6.8k, £10%, 1/4 watt, MiL 47 ohms, =10%, 1/4 watt, MIL
type RCOJGF682K type RCOTGFLTOK
TATABR32 RESISTOR, FIXEQ, COMPOSITION- 5-15 1ATABRE] RESISTOR, FIXED, COMPOSITION- 5-15
12k, £10%, /4 watt, MIL type 100 ohms, ®10%, 1/2 watt, MIL
RCO7GF 123K type RC20GF 101K
1ATABR33 RESISTOR, FIXEQ, COMPOSITION: 5-15 {AI1ARRE2 and RESISTOR, FIXED, COMPOSIT!DN: 5-15
5.6k, 104, 1/4 watt, MIL 1A1A6R63 4.7k, £10%, /4 watt, MIL
type RCOTGF562K type RCOTGFUTZK
1A1A6R3L Not used 1ATABRGY RESISTOR, FIXED, COMPOSITION: 5-15
JATABR3S RESISTOR, FIXED, COMPOSIT |ON: 5-15 3.3k, £10%, 1/L watt, MIL
Tk, £107, 174 watt, MIL type type RCOIGF332K
RCO7GH 102K TA1ABRGS RESISTOR, FIXED, COMPQSITION 5-1%
1A 1ABR36 RESISTOR, FIXED, COMPOSITION- 5-15 109k, £102, /L wate, MIL
39k, t10%, 1 watt, MIL type tybe RCOTGF 104K
RC32GF393K 1A1A6R66 RESISTOR. FIXED, COMPOSITION: 5-15
$10%, 1/4 watt, MiL
1A 1AGR37 RESISTOR, FIXED, COMPOSIT ION: 5=15 33k, 107,
18k, £10%, I/4 watt, MIL type RCOJGF 333K
type RCO7GF 183K 1ATA6R6T and RESISTOR, FIXED, COMPOSITION: 5-1%
JAIAGR3E RESISTOR, FIXED, COMPOS(TION: §-15 1A146R68 fok, tég‘é }éngatt’ MIL
1.2k, £10%, I/4 watt, MIL type RCO7GF
type RCOJGF 122K FATAGTP TEST POINT: Brown, part no. 5-15
1A1AGR39 RESISTOR, FIXED, COMPOSITION- 5-18 J60-0D01-008
2,2k, £10%, 1/4 wate, MIL 1A1A6TP2 TEST POINT: Red. part no. 5-15
type RCOJGF222K J60-0001-002
TATA6RLO RESISTOR, FIXED, COMPOSITION: 5-15 1A146TP3 TEST POINT: Drange, part no. 5- 15
22k, £10%, 1/4 watt, MIL type J69-000(-006
GF 223K
RCOTGF 223 TALABTPL TEST POINT: Yellow, part no. 5-15
TATABRL ] RESISTOR, FIXEQ, COMPDSITION: 5-15 J60-0001-007
2.2k, 104, /b watt, MIL type
P vl /b wact, ve 14147 METER RESISTOR ASSEMBLY: 5-16
part no. 0020-3400
TATABRY2 RESISTOR, FIXED, CDMPOSITION: 5-15
6.8k, t10%, 2 watt, MIL type JA1ATR] ;"'” Not used
RCL2GFBB2K TATATR
1A1A6RLs and RESISTOR, FIXED, COMPOSITION: 5-15 TATA7R7 and RESISTOR, FIXED. FILM: 1.2M, 5-16
TATAGRLY 2.2k, 10%, 1/4 watt, MiL 1A1A7R8 £2%, MIL type RLL251256G
type RCOJGF 222K 1A1A7R9 RESISTOR, FIXED, COMPOS{ITION: 5-16
Ok, £10%, /2 watt, MIL
IATABRYS RESISTOR, FIXED, COMPOSITION: 5-15 10k, ;
100k, 10%, 1/4 wate, MiL type RC20GF 103K
type RCO7GF 104K 1ATATR10 thru Not used
14146246 RESISTOR, FIXED, COMPOSITIDN: 5=15 TATATR1Z
1k, *10%, 1/4 watt, MIL type JATA7R 13 and RESISTOR, FIXEQ, FILM: 1.2M, 5-16
RCOTGF 102K 1A1A7RIL $2%, 2 watt, MIL type
1A1ABRY7 RESISTDR, FIXED, COMPOSITION: 5-15 RL42S1256
10k, *10%, 1/% watt, MIL type 1a1A7R 15 RESISTOR, FIXED, COMPOSITION- 5-16
RCOTGF 103K 10k, t10%, 1/2 watt, MIL
o e icen e iyEn AAMBRc LT AN - type RC203F103K
TATAGRL4E RESI15TUXK, FIXED, CUMPUSTIITUN: S3-12 T (Al -
33k, *10%, 1/4 watt, MIL type 1A1ATR16 RESISTOR, FIXEO, FILM- 470k, 5-16
RCO7GF333K £2%, 1 watr, MIL type
1A1A6RLY RESISTOR, FIXED, COMPOSITION: 5-15 RL32ZSLILC
10k, £10%, 1/4 watt, MIL type IATATRY7 thru RESISTOR, FIXEQ, FILM: 510k, 5-16
RCO7PGF 103K TAIATR2] £2%, | watt, MIL type
RL325514G
1A1ABR50 thru Not used
1A1A6RE3 1A1A7R21 RESISTOR, FIXED, COMPOSIT{ON 5-16
TATABRSY RESISTOR, FIXED, COMPOSITION: 5-15 10k, $10%, 1/2 watt, MIL type
2.2k, +10%, 1/k watt, MIL RC20GF 103K
type RCOTGF222K
1A1A8 4L0Q HZ POWER SUPPLY MODULE -
1A 1ABR55 RESISTOR, FIXED, COMPOSITION: 5-15 Model RF-111A designed to fit
L7 ohms, 10X, /4 watt, MIL large odening on chassis under-
type RCOJGFLTOK side, and to provide gperatiocn
1A1ABRSE RESISTOR, FI¥ED, COMPOSITION: 5-15 of the RF-110A irom 40O Hz,
16k, £10%, 1/4 watt, MIL three phase 115 Vac_prumary
’ RCO7éFi 3% 4 power source (used instead of
type 5 RF-112A7. Operating instrucs
1A1A6RST RESISTOR, F[XED, COMPOSITION: 5-15 tions and parts list for this
Sk, 10%, /U watt, MIL separately purchased item
type RCO7GF 563K are provided with the power
supply as an addendum to this
manual.
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1A1A9 ARC PROTECTOR ASSEMBLY: part no. 5-8 2A1 CHASSIS, PAMEL ASSEMBLY . mfr 14304, 5-18
1932-4oo2 part no, 0082E-8100
IAIAGCRY a-d | SEMICONDUCTOR DEVICE, D)ODE 5-8 ZAI8I FAN. 115 vac, 50/60 HZ. 1. 5-18
IA1A9CR2 Type 022-0006-001 part no. hez-0UUR-UU
2A1C1 and CAPAC|TOR, FIXED, FLECTROLYTIC: 5-18
JAIA9CR3 and SEMICOMDUCTOR DEVICE, DIODE: 5-8 2A1C2 14D0 uF, +75%, =10%, 50 Vdo
|A1A9CRY MIL type IN361] working, MiL type CE71C1426
. 241C3 CAPACITOR, FIXED, TANTALUM. .4 uF, 5-18
1A1AGR1 thru RESISTOR, FIXED, COMPOSITION: 5-8 £20¢ 100 Ve working, MIL type
1ATASR3 10 ohms, #5%, 1 watt, MIL type CL33BNORLMNE
RC326F 1004
2A1CRY and RECTIFIER-SILICON, 38, BRIDGE 5-18
1A1A9Q1 TRANSISTOR, SCR: Type D29-0001-001 5-8 TA1CR2 ASSEMBLY 2400 piv, 24,
part no, 8948-4L015
182 CASE ASSEMBLY: part no. 0082D-2000 5-17 2ATCR3 RECTIFIFR, SILICON: 1900 piv, 0,94, 5.8
1A2C1 and CAPACITOR, FIXED, CERAMIC: 5-17 part no. NB22-5001-00¢
1azc2 .01 uf, 1000 Vdc working, MIL 2A1CRY thiu SEMICONDUCTOR DEVICE. DIODE 5-18
type CKO3AYIO3X 2ALCRT part no. D22-D004-001"
VR2FL17JS FILTER, POWER INPUT: part no. 5-17 281051 and LAMP, NEON Midget inverted flanged | 5-18
391-2300 281052 base, 110-125 Vac, ac-dc, MIL
1A2JY CONNECTOR, REGEPTACLE, FLECTRICAL 5-17 Type MS25252-C74A
MIL type MS3102R-28-175 2ATF1 FUSE, CARTRIDGE- 8A, 250 vac, MIL 5-18
1A2J2 Not used tvpe FO3A2S0VBA
14243 and CDNNECTOR, COAX: MIL type 5-17 2R1IMPT thry Not used
14244 UG-556B/U 2A1MPL2
14245 thru Not used 24 1MPL3 AtR FILTER ASSEMBLY - 5-18
142J8 part no. 00BZC-1CI5
18249 CONNEGTOR, COAX MIL type 5-17 24191 and TRANSISTOR, NPN- type 2N5384 5-18
M3SD12/ 190004 24102
|A2K 1 RELAY. COAXIAL: 29 Vdc, 2 watt, 5-17 2AIR) and RESISTOR, FIXED, COMPOSITION 33 5-18
spdt, part no. KB0-0C01-000 2A1R2 ohms, £104, 2 watt, MIL type
RE42GF 330K
1a2P 1 CONNECTOR, PLUG, COAX MIL type 5-17
M39012/ 16~0005
241R3 thru RESISTOR, FIiXED, COMPGSITION: 10 5-18
mﬁgpand Not used 2A'R8 ohms, +10%. 2 watt. MIL typr
: RCL2GF 1DOK
Ia2PY thry CONNECTOR. PLUG, COAX: MIL type 5-17 2A1R9 RESISTOR, FIXED, COMPOSITION. 120 5-18
1A2P0 M33012/ 1o~ 0007 ohms . 1%, 15 watt, MIL type
142p7 CONNECTOR, PLUG, COAX, MIL type 5-17 RERGOF | 200M
MI5012/16-0301 28110 and RESISTOR, FIXED, COMPOSITION- 68k. 5-18
1A2P8 thru Not nsed 2AIR 11 =107, 2 watt. MIL type RCL2GFE83K
1a2pt ] 281R12 RESISTOR., FIXEOD. COMPOSITI(ON. 100k, 5-18
1A2P )2 CONNECTCR - MIL t,pe MS3106A-28- 5-17 £07, 1 watt, MIL type RC32GFI0LK
17 28151 SWITCH, THERMAL, SPST: Opens at 5-18
1A2P13 COMNECTOR, ELECTRICAL. 20 crimp 5al7 1850F {8500} part no.
removable pin contacts, MIL S70-0006-001
type M518176-1 Note b
AZPIA CONNECTUR, ELECTRICAL: 2C crimp 5-17 ATTI TRANSFORMER . POWER INVERTER 250 5-18
removable socker contacts. Vp-p, 5%, 400 Mz, part no
MIL type MS18177-1 NOTE - 391-8405
18241 FILTER ROX ASSEMBLY. part no. 5-17 2a1xDS1 LaMPHOLDER. Clea , MIL type 5-18
391-2100 LH74s1-t C13CN
1AZAICT thru CAPACITOR. FVXED, CERAMIL: 1500 pF . 5-17 2AIX0ST-A HOLDER: MIL type LH7L/1 5-18
1AZATC2 207, 500 Vdc workirg, MIL type 28150515 LENS: Clear, MIL type LCI3CN 5-18
CK7DAW52M E
ey - o 2A1X052 LAMPHOLNFR: Clear. MIL tvpe 5-18
TAZAIC22 ‘ CAPACTIOR, FIiXED, CERAMIC 01 ur, 5-17 LH7L/ 1-LC 130N
100C Vdo working, MIL type
CKE3AY 103X 241XDS2-4 4NLDER: MIL type LHTL/Y 518
1A2A1CRY and SEMICONOUCTOR DEVICE, DIOZE- MIL 5-17 2A1%D52-B LENS Clear, MIL type LCI3CN 5-18
1a2A1CR2 tyoc IN2BTI IAVYE | FIJSEHOLDER, AMBER INDICATING: MIL 5-18
1a2a132 CONNECTOR, ELECTRICAL: "IL type 517 rvpe FHLIBG2-2
ME3102R-26-125 282 CASE ASSEMBLY- part no. 518
‘ 1828143 thru Not used 00820-870¢
1AZALIS 28201 CAFACITOR, EIXED, PAPER: 25 uF, 5-18
1828106 CONNECTIR, ELECTRICAL MIL type 5-17 107, 600 vdc working. part no.
MS31D2R-20-275 £30-0001-20C
N . -17
1AZAL7 CONNECTOR . ELECTRICAL: MIL type 5-17 2821 CONNECTOR, RECEPTACLE, ELECTRICAL 518
M53102R-28-215 -
Solder connections, MIL type
| va2n108 CONNECTOR, ELECTRICAL- MIL type 5-17 MS3102R-28- 1 7P
| M53102R-18-15
\ 2A2P) JUMPER ASSEMBLY: part no. 391-8200 5-08
Lz £D HZ POWER SUPPLY. R7-112A: 518 Note
L ' part no. 1932-0112
1




FTABLE 6-1. MAINTENANCE PARTS LIST (Cont)

Figure Reference Figure
Referena.:e Name and Description Number Deiie;ation Name and Description Number
Designation {Item) 9 {ltem)
2A2P2 JUMPER ASSEMBLY: part no. 391-8300 5-18 2A2T1/72 TRANSFORMER: 2087440 Vac, 48 to 63 5-18
Note 6 Hz input, part no. 0082E-7200
2A251 thru SWITCH, INTERLOCK: Spst, MIL type 5-18
2A2S3 MS16106-14 2A27B1 TERMINAL BOARD: 24 terminal, MIL 5-18

type 377824




ADDENDUM TO INSTRUCTION MANUAL _1932.0005

for RF-110A Radio Frequency Amplifier

Applies to: RF-110A's with serial numbers 1169 and higher L105
r v N’

PURPOSE: This addendum provides description, parts lists, and service data for Final Transformer
Assembly, part number 6725-3700, used in RF-110A Radio Fregiency Amplifiers
with serial numbers 1169 and higher.

1. GENERAL INFORMATION

Harris Corporation, RF Communications Division, is constantly striving to expand its product line and
to improve the reliability of existing products. To that end, a new Final Transformer Assembly, part
number 6725-3700, has been designed into the RF-110A Radio Frequency Amplifier. All RF-110A’s
with serial numbers 1169 and higher contain the new assembly.

The new Final Transformer Assembly is interchangeabie with its predecessor, part number 0082-3700;
however, when replacing an 0082 Assembly with a new one, the new Final Transformer Alignment Pro-
cedure described herein should be performed to ensure peak performance. This addendum provides
information required to ensure successful part location, identification, and servicing information regard-

ing the new assembly. In the following discussion, prefix all incomplete reference designations with 1A1A2

2. MANUAL CHANGES
The following changes are to be made in the RF-110A Instruction Manual, part number 1932-0005.

Apply the sticky-back labels supplied with this addendum, “FOR INFORMATION ON THE FINAL
TRANSFORMER ASSEMBLY USED IN THE RF-110A'S S/N 1169 AND HIGHER, SEE ADDEN-
DUM L105 IN FRONT OF THIS MANUAL.” to the bottom of the pages indicated below. Mark a
vertical line in the margin next to the paragraphs, figure titles, or components indicated below.

[+ YsTaV: Y R RIS R AT O T

Page 5-2, BROADBAND TRANSFORMERS, Troubieshooting and Alignment

Page 5-6, all of paragraph 5.4.4 FINAL TRANSFORMER ALIGNMENT

Page 57, Figure 5-2 Final Transformer Alignment, Test Setup.

Page 5-8, all of paragraph 5.4.4 FINAL TRANSFORMER ALIGNMENT.

Page 5-9, all of paragraph 5.4.5 FINAL TRANSFORMER ALIGNMENT CHECK.

Page 5-10, TABLE 52. FINAL TRANSFORMER BAND EDGES.

Page 526, Figure 5-11. P.A. Transformer Assembly, Component Location (sheet 1 of 2)
Page 5-27, Figure 5-11. P.A. Transformer Assembly, Component Locations (sheet 2 of 2)
Page 5-47/5-48, Figure 5-23. P.A. Transformer Assembly, Schematic Diagram.

Page 6-4, indicate change to all components with a TA1A2 prefix.

Page 6-5, indicate change to alli components with a TA1A2 prefix.

3. THEORY
3.1 THEORY OF OPERATION

The function of the Final Transformer Assembly is to transfer the power developed by the final amplifier
tubes to a 50 ohm output load. This is accomplished using 19 individual bands to cover the 2 to 30 MHz
frequency range of the RF-110A. Each of these bands provides a matching network which both tunes
the plate circuit of the amplifier and transforms the 50 ohm load impedance of the RF-110A to the 600
ohm load impedance required by the tubes.

A o e e e . o - P
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Each band consists of a tuned network which provides a parallel resonant response over the frequencies
in the selected band. Frequencies outside the bands are sharply attenuated to reduce spurious emission,
In addition, a low pass filter is provided to further reduce spurious signals. Selection of the correct
band for any given frequency is accomplished via motor driven bandswitch S1.

Individual bands consist of networks similar to that shown in Figure 1. Each network has a primary
inductor, a secondary inductor, and a coupling element attached between ground and the two inductors.
The primary inductor is resonated by the internal tube capacitance of tubes TA1V1 and TA1V2 and in
some cases by an additional capacitor(s). The secondary inductor is resonated by a separate tuning cap-
acitor. Capacitive bottom couplingis used in all bands except the top four, which utilize an inductor as the
coupling element. In either case the result is a double-tuned, over-coupled, parallel-resonant network.
The tapped secondary winding and the two coupled tuned circuits provide the necessary impedance
transformation to transform the 50 ochm output load impedance to the desired 600 ohm plate load
impedance. This impedance defines the plate currents and plate voltage swing in the final amplifier
tubes to maintain efficient operation of the transmitter.

The 19 bands are constructed using 12 coil assemblies, A1through A12. Each of these coils, with the
exception of A10, is tapped on the primary winding and on the secondary winding to provide two
inductance values. This allows these coils to be used on two different bands, utilizing common tuning
and coupling elements. Each secondary coil is also tapped for a 50 ohm output connection. The proper
tuning taps and output taps on the various coils are selected by motor driven bandswitch S1.

¥88FEIEJAL PRIMARY SECONDARY
Es WINDING WINDING  SECONDARY
rr——s TUNING
! | mlGIhNné«TLIC CAPACITOR(S)
[
INTERNAL 547 /;;
TUBE T prim. TuNINg 4 COUPLING €4 p )00
CAPACITANCE ! CAPACITOR(S) DUTPUT TAP
” 4
lre

COUPLING

CAPACITOR
(COUPLING INDUCTOR
ON SDME BANDS)

Figure 1. Final Transformer Simplified Schematic

Coils A1 and A3 are primary inductors and coils A2 and A4 are secondary inductors. These coils and
their associated tuning capacitors are used for the first four bands. Separate primary and secondary
coil assemblies are required to obtain the necessary inductances on these low frequency bands. See
Figure 12 Final Transformer Assembly, Schematic Diagram.

Coil assemblies A5 through A12 each contain both a primary and a secondary winding. These coils

are wound in such a manner as to minimize magnetic coupling between the primary and secondary
windings.

m HARRIS RF COMMUNICATIONS [J AOCHESTER, NEW YORK, U.S.A. Page 2 of 17
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The low pass filter consists of A20, C23, C24, and L3 and provides an approximately flat response
to 30 MHz with rapidly increasing attenuation above that frequency.

3.2 THEORY OF ALIGNMENT

The Final Transformer Assembly, as its name implies, acts as a transformer within the frequency band
selected. If the output is loaded with 50 ohms, it will present a 600 ohm load impedance to the tubes,
across its input. Like an iron core transformer, a 600 ohm resistor across its input will transform to
50 ohms when measured at its output. The alignment is accomplished while placing 600 ohms across
the input of the Final Transformer Assembly, since 50 ohm test equipment is more readiiy availabie
than 600 ohm and also because the output is fitted with an ordinary coaxial cable with a BNC con-
nector. The measurement of the impedance looking into the output, with the input terminated in

600 ohms, uses the concept of refiection and return loss as described below.

If a particular transmission line is terminated with a load impedance equal to its characteristic imped-
ance, the load will absorb all the power from the transmission line. There is no power reflected. If

there is a mismatch between the load impedance and the characteristic impedance of the transmission
line, a portion of the forward (incident) power will be reflected back toward the source. The amount of reflected
power will be determined by the amount of mismatch between the line and the load. In a worst case,
where no load exists (infinite impedance or a short circuit), all the forward power would be reflected.

The impedance of the Final Transformer Assembly is measured by measuring the amount of reflected
power when a signal is applied to the output through a 50 chm transmission line. The amount by
which the reflected power is less than the incident power is known as the return loss and is commonly
expressed in dB. With the aid of Reflectivity Bridge, part number 6802-5100, reflected power can be
monitored directly as shown in Figure 2.

TRANSFORMER] gytpuT
ASSEMBLY P ggr&gETIVITY‘ )

1A1A2
INPUT SPECTRUM
ANALYZER
DESIRED PLATE IMPEDANCE S 600 OHMS
CONNECTED FROM TUBE
FINS TO GROUND. I EEQEELNTGOR & — - — P

Figure 2. Return Loss Test Setup

In this test setup the 50 ohm tracking generator is the source signal to the Final Transformer Assembly.
When the input to the Final Transformer Assembly is terminated in the desired 600 ohms tube plate
impedance, a properly tuned Final Transformer Assembly will reflect this as 50 ohms at its output.
With this condition present, the generator is properly terminated and the reflectivity bridge will not
detect any significant reflected power. If however, the Final Transformer Assembly is not properly
adjusted, a mismatch will exist and the reflected power will be detected by the reflectivity bridge and
displayed by the spectrum analyzer.

@ HARRIS RF COMMUNICATIONS [J ROCHESTER, NEW YORK, U.S.A. Page 3 of 17
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In the case of Final Transformer Assembly, part number 6725-3700, the return loss requirement is
—14 dB. Each band is adjusted as described in the Final Transformer Alignment Procedure to meet
or exceed the —14 dB return loss specification.

The measurement of the return loss is accomplished as follows. Two 1200 ohm resistors are placed across
the Final Transformer Assembly input, at the tubes, to simulate the desired 600 ohm plate load impedance.
The Final Transformer Assembly is disconnected from the reflectivity bridge. This is the unterminated
condition where all of the source {tracking generator} power is reflected and displayed by the spectrum
analyzer. This is the O dB reference. The spectrum analyzer is adjusted to display the O dB reference

on the top line of the spectrum analyzer display over the frequency range of the selected band,

The rf output of the Final Transformer Assembly is reconnected now to the reflectivity bridge. f the
coil assembly alignment is correct, most of the source power will be transferred to the 600 ohm load

the frequency range of the selected band. Since a perfect impedance match is not realistic, some reflected
power will exist. Therefore, a match is defined as a return loss of —14 dB within the frequency range of
the selected band. A typical spectrum analyzer response is shown in figure 3.

BAND EOGE * FREQUENCY

0DB REF SET ON
TOP LINE OF —» 008

s e
NAY

LDSS LIMIT ~-15DB
-20D8B
v

! —BAND CENTER FREQUENCY
o

NOTE: * ALIGNMENT GDAL IS TO ADJUST TUNING
1 UNTIL BANDPASS RESPONSE DOES NOT FALL
WITHIN THE SHADED AREA.

Figure 3. Typical Retumn Loss Diagram
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The selected band matches the impedance only in its frequency range, therefore any frequencies out-

side this range are not matched and the return loss approaches O dB. It is important that the band
response be centered about its center frequency and that all points within the passband meet or exceed the

—14 dB requirement. The band edges shawn in Figure 3 are for reference and may not by typical
of all bands,

In general, tuning af the individual bands is accomplished by varying the primary and secondary in-
ductances. This is implemented by positioning a ferrite core (slug) within each inductance cail. Each
coil contains two tuning rods, which each control the positian of a single ferrite core (slug. The tap
plate of each coil assembly has a P stamped next ta one of the tuning rods. This indicates the

d (] e O 3. 0D U d Dod LH2 Qil. e U argeqg aapds al=1 cCOon O 10 O

The Final Transformer Alignment Procedure refers to adjusting either the tap slug or the bottam slug.
For coil assemblies A5 through A12, the top slug changes the primary inductance and the bottam

slug varies the secondary inductance. Each adjustment, with the exception of coil assembly A1Q,
affects the tuning frequencies in both bands for which the coil assembly is used. e.g., the Ab cail
assembly is used for both the 4 — & MHz band and the 5 — 6 MHz band. Therefore, any tuning

that is done for the 4 — 5 MHz band also affect the 5 — 6 MHz band. A word of caution, any adjust-
ment requires verification of performance in both associated bands.

Coil assemblies A1 through A4 tune as follows. Coil assemblies A1 and A3 are primary windings. The
top slugs of A1 and A3 affects the tuning in the lower frequency band, while the bottom slugs af A1
and A3 affect the tuning in the higher frequency band. Similarly, cail assemblies A2 and A4 are second-
ary windings. Again the top slugs of A2 and A4 affects the tuning in the lower frequency band, while
the bottom slugs affects the tuning in the higher frequency band.

4, FINAL TRANSFORMER ALIGNMENT

Alignment of the broadband transformers is very important to the overall performance of the RF-110A.
Therefore, indiscriminate adjustment of the circuits without eliminating ather passible causes of trouble
or without proper test equipment should not be attempted. Before attempting an alignment to solve
an operational problem, logical troubleshooting techniques should be employed to detect S1 switch
finger contact problems or component failures in the Final Transformer Assembly or component
failures in other parts of the transmitter. Section 5.4.1 of the RF-110A Manual 1932-0005 describes

a useful procedure for continuity checking in the Final Transfarmer Assembly. In case of difficulty,
consult the Factary Field Service Graup for assistance.

4.1 INITIAL CHECK (is an alignment required?)

Far any band which does not meet the —14 dB specificatian, the fallowing checks should be performed
before an alignment is attempted. .

{a} A complete visual inspectian for component failure, arcing, loose wiring, open switch contacts, or
other abnotmal conditions,

{b) A measurement of total coupling capacitance and tuning capacitance capacitor values as indicated
an the schematic diagram, see Figure 12. When measuring capacitor values, the band switch S1 must
be rotated to a band which does not use the coil or capacitors being measured. In some cases, differ-
ent combinations of caupling capacitars have been used from that which appears on the sehcmatic.
However, the total capacitance measured should fall within limits shown in Table 1.
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TABLE 1. TOTAL COUPLING CAPACITANCE VALUES FOR ASSEMBLY 1ATA2

TOTAL ** NOMINAL
COIL ASSEMBLIES COUPLING CAPACITORS CAPACITANCE
Al, A2 C25, C26, C27 1410 pF £ 5%
A3, A4 C30, C31, C32 1860 pF X 5%
Ab C35, C36, C37 750 pF ¥ 5%
A6 C40, C41, C42 810 pF £ 5%
A7 C4b, C46, C47 540 pF £ 5%
AB Ch0, Ch1, C52, C53* 550 pF * 8%
A9 C55, Cb6, C57, CH8* 292 pF 1 5%
A10 C60, C61, C62, C63* 320 pF X 5%
*Some radios may use four capacitors in place of the three normally used.
**When measuring capacitors, add 15 — 20 pF to values shown to account for stray capacitance.

(c) Alignment of the Final Transformer Assembly may be indicated if following conditions are
noted: (All of the following steps require that the transmitter be connected to a 50 ohm
dummy load.)

Less than 900 watts of output power with more than 150 mW of input power.

Plate current in excess of 720 mA in CW/RATT mode at 1 kW output.

Screen notching (reduction of screen voltage) due to excessive screen current at any
frequency within a band.

Replacement of final tubes V1 or V2.

A spare Final Transformer Assembly is installed in the radio.

{d) Alignment of the Final Transformer Assembly is required if any of the following conditions occur:

® A coil slug is replaced, or adjusted more than five turns.

® Any coil assembly (A1 through A12) is replaced.

® Any rework has been performed which could have changed the lead dress on any of the coil
assemblies

4.2 TEST EQUIPMENT REQUIRED
(a) Spectrum Analyzer*
Hewlett Packard HP-140T Dispiay
Hewlett Packard HP-8552B RF Section
Hewlett Packard HP-8553B IF Section

(b} Tracking Generator™ for above listed Analyzer
Hewlett Packard HP-8443A

(c} Reflectivity Bridge
RF Part Number 6802-5100

{d) Resistors* (2 each} 1200 ohm ¥ 5% 2W Carbon Composition with alligator clips attached.
{Do not use wire wound or film resistors)

RF Part Number 6802-5110

*Equivalent equipment may be substituted
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43 TEST SETUP
{a) Turn on all test equipment and allow adeguate warmup time.
{b) Calibrate the test equipment as required, (e.g., spectrum analyzer).

(¢} Temporarily remove AC power from RF-110A or secure at source, Switch RF-110A PRIMARY
POWER switch to OFF.

(d) Loosen the front panel screws on the RF-110A and slide the chassis out until it locks.

WARNING

Lethal voltages exist in the vicinity of the input terminal of
Final Transformer Assembly 1A1A2 and the anode of final
amplifier tubes 1TA1V1 and 1A1V2. Observe the following
precaution.

Before touching with bare hands, short to ground all terminals
using a heavy screwdriver with insulated handle, or a shorting
stick.

(e} Remove the Final Tube cover and install the two 1200 ohm resistors, RF Part Number 6802-
5110, between the tube cooling fins and ground, per Figure 4.

Figure 4. 1200 Ohm Resistor Installation
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(f) Connect the test equipment to the RF-110A as per Figure 5.

(g}  Set the spectrum analyzer for continuous sweep, 100 kHz bandwidth, scan width per division to
0.5 MHz or 1 MHz perdivision as required, 10 dB log display, and input attenuation to 10 dB.

(h) Set the tracking generator for maximum output. (+10 dBm).
(i) Defeat the RF-110A chassis interlock switches 1A1510 and 1A1S11 by pulling out on the switches.

(j}  Rotate the FREQUENCY MHZ switch on the RF-110A to the frequency of question to select the
particular band requiring alignment.

WARNING

In the following steps during the Alignment Procedure, DO NOT

go to OPERATE mode or apply HIGH VOLTAGE. Instant
destruction of the two 1200 ohm resistors in the tube compartment
and passible hazard to personnel will result,

(k) Turn on the AC power and switch the PRIMARY POWER switch to ON. The bandswitch disc
located on the top of the Final Transformer Assembly should rotate to the desired band and stop.
Turn the AC power QFF. (In the RF-130 system, set the RF-131 mode switch to any position
other tuan AMP OFF.)

(1)  Disconnect the cable to the UNKNOWN input of the reflectivity bridge. Set the spectrum analyzer
display to the O dB reference at the top of the display. This step should be repeated each time a
different band is displayed. Reconnect the cable to the UNKNOWN input of the reflectivity bridge.

(m} The passhand response of the selected band should now be displayed on the analyzer. All points
within the passband should be lower than —14 dB on the display. !f the condition is not met,
before doing any alignment, recheck the test equipment calibration. Failure to meet the —14 dB
requirement indicates an alignment is required. Procedd to the Alignment Procedure for the band
In question.

44 ALIGNMENT PROCEDURE

In general, when tuning all of the bands, adjustment of the secondary inductance acts to center the pass-
band, lower the mid-band response, and balance the band edges. Adjustment of the primary inductance
acts as a coarse frequency adjustment and roughly determines the center frequency. Rotating the slug
tuning screws clockwise raises the slugs, while rotating the slug tuning screws counterclockwise lowers

the slugs. The frequency range of each band and the associated coil assembly (or assemblies) is shown
in Table 2.

NGTE: In the following procedures, to select the frequency bands of the RF-1104, repeat steps j thru m.

441 Coil Assemblies A1 — A4 (2.0 MHz — 4.0 MHz)

On the bottom four bands coils A1 and A3 are primary windings and coiis A2 and A4 are secondary
windings. Each coil has two tuning slugs. Adjustment of the top {marked “‘P"’) slug primarily affects
the lower frequency band. Adjustment of the lower (unmarked) siugs primarily affects the higher fre-

quency band. Some interaction between the bands requires alternately adjusting the bands to balance
the adjustments.

e Set the coil slug position as per Table 3.

® Select the higher frequency band on the RF-110A vandswitch and adjust the spectrum analyzer
to display that band, resetting the spectrum analyzer O dB reference.

® Adjust the BOTTOM slug of the A1 or the A3 coil assembly (see Table 2) to obtain the correct
center frequency

® Adjust the BOTTOM slug of A2 or A4 coil assembly (see table 3) to center the passband and
balance the band edtes.

® Select the lower frequency band on the RF-110A bandswitch and adjust the spectrum analyzer
to display that band, resetting the spectrum analyzer O dB reference.
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® Adjust the TOP slug of the A1 or A3 coil assembly {see table 2) to obtain the correct frequency.

® Adjust TOP slug of the A2 or A4 coil assembly (see table 2) to center the passband and balance

the band edges.

® Repeat all steps, except the first, until the return loss meets or exceeds the —14 dB return loss
specification across the frequency range of both band.

TABLE 2. BAND FREQUENCIES

BAND FREQUENCY RANGE (MHz) COIL ASSY(S)
1 2.0- 25 A1, A2
2 25-30 Al, A2
3 3.0-35 A3, A4
4 35—-40 A3, A4
5 4.0-5.0 A5
6 50-86.0 AB
7 6.0—-7.0 AB
8 7.0 -8.0 AB
9 8.0 —10.0 A7
10 10.0 — 12.0 A7
1 12.0 —14.0 A8
12 14.0 — 16.0 A8
13 16.0 — 18.0 AO
14 18.0 — 20.0 A9
15 20.0 — 22.0 A10
16 22.0-24.0 AT1
17 24.0 — 26.0 A1
18 26.0 — 28.0 A12
19 28.0 — 30.0 A12
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Figure 5. Final Transformer Assembly Alignment Test Setup
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4.4.2 Coil Assemblies A5 — A12

® Set the coil slug positions as per Table 3.
® Select the band in question on the RF-110A bandswitch and adjust the spectrum analyzer
to display that band, resetting the spectrum analyzer O dB reference.

e Adjust the TOP slug of the coil assembly for the band in question to obtain the correct
center frequency.

® Adjust the BOTTOM slug of the coil assembly for the band in question to center the passband
and balance the band edges.

® Alternately repeat the two previoussteps until the —14 dB return loss specification is met or
exceeded throughout the passband.

® Select the other band that is tuned by the same coil assembly and repeat all steps but the first.

® Alternately repeat the alignment for each band until both bands meet the return loss specification.

44.3 Final Check
® After the return loss alignment has been completed, disconnect all test equipment, remove the
two 1200 ohm resistors from the final tubes, and replace all covers.
® Connect a 50 ohm dummy load to the RF-110A XMTR OUT jack {1J3) and verify proper operation
in the bands aligned.
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1932-0005

L105

TABLE 3. COIL SLUG PRESET POSITIONS

COIL A" “g"

REF DESIG TOP SLUG* (MARKED **P") BOTTOM SLUG* (UNMARKED)
A1l 0.91 IN (2.3 CM) 1.10 IN (2.8 CM)
A2 0.51 IN {1.3 CM) 0.94 IN (2.4 CM)
A3 1.30 IN (3.3 CM) 1.18 IN (3.0 CM)
A4 0.87 IN (2.2 CMm) 0.94 IN (2.4 CM)
A5 0.75 IN (1.9 CM) 0.59 IN (1.5 CM)
AB 0.87 IN (2.2 CM) 0.94 IN {2.4 CM)
A7 0.59 IN (1.5 CM) 0.89 IN (1.5 CM)
AB 0.67 IN (1.7 CM) 0.59 IN (1.5 CM)
A9 0.67 IN (1.7 CM) 0.55 IN {1.4 CM)
A10 0.59 IN (1.5 CM™) 0.43 IN (1.1 CM)
A1 1.20 IN (3.0 CM) 0.75 IN (1.9 CM)
A12 0.79 IN (2.0 CM) 0.98 IN (2.5 CM)

*Top slug positions are measured from the top plate of the assembly and bottom slugs are
measured from the bottom plate. (See Figure 6) use of a paper clip or similar device and
a ruler is very helpfu!l if a depth gauge is not available.

TOP PLATE
I 7,
A §E§
h 4
\\
TOPSLUG
N
GROMMETS \\

T ————rcoiLForm

.

- oo ¥

BOTTOM SLUG

BOTTOM PLATE

Figure 6. Coil Slug Measurement
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TABLE 4 FINAL TRANSFORMER ASSEMBLY, PARTS LIST

FIG, FiG.
REF. DESIG. NAME AND DESCRIPTION NQ. REF. DESIG. NAME AND DESCRIPTION NO.
1A1A2 FINAL TRANSFORMER ASSY: 7 1A1A2C43, Not used
part no. 6726-3700 1AT1A2C44
1A1AZCY CAPACITOR, FIXED, CERAMIC: 8 TA1A2C4S 10 |  CAPACITOR, FIXED, CERAMIC: 9
25pF 2 10%, 7500 Vo, part no. 1A1A2C47 180 pF 2 5%, 2500 Vdc, part no.
€15-0001.001 €11-0004-029
1A1A2C2 Not used 1A142C48, Not used
1A1A2C3 CAPACITOR, FIXED, CERAMIC: 8 1A1A2C48
50 pF *10%, 7500 Vde, part n. YA1A2C50 CAPACITOR, FIXED, CERAMIG: 8
C150001-002 240 pF * 6%, 2500 Ve, part no,
TATAZCA, CAPACITOR, FIXED, CERAMIC: B8 C11-0004-024
1A1A2C5 100 oF £ 10%, 5000 Ve, part no. 1A1A2C51 CAPACITOR, FIXED, CERAMIC: 9
€15-0001-003 160 pF 5%, 2500 Vdc, part no.
1A1A2CE Not used C11-0004-032
1a14207 CAPACITOR, FIXED, CERAMIC: 8 1A1A2C52 CAPACITOR, FIXED, CERAMIC: 8
50 pF %10%, 7500 Ve port mo. 150 pF&sgg, 2500 Ve, part no,
C15-0001-002 €11-0004-030 .
1A1A2C53, {Optional) See Tabla t
1A1A2CB Not used 14142054
TATAZCI 700 o 10, 5000 Ve mAMIC: 8 1A1A2CSS5 CAPACITDR, FIXED, CERAMIC: 9
C15-000—1-003' ' * 110 pF * 5%, 2500 Vdc, part no.
R €11-0004-015
1A 3 p
1A1A2C10 5;‘229{0%5 7F5:,’BE§¢CE:‘:,':’"C‘ 9 1A1A2C56, CAPACITOR, FIXED, CERAMIC: 9
C15.0001.001 panno 1A1A2C57 81 oF £5%, 2500 Vac, part no,
A1A2C CAPACITOR, F €11-0004-031
X H
TATAZEN E0pF P 100, 75005\?;5?,?“”;‘: 8 TA1A2CSS, {Options] Ses Table 1 ]
C15-0001-002 1A1A2C50
1A1A2CE0 CAPACITOR, FIXED, CERAMIC: 9
A1A2C APACITOR, F : . ‘ .
1ATAZCTZ 25 oF 5 10% 7000 \ke- AMIC 8 1A1AZCE1 110 pF *5%, 2600 Vde, pert no.
C15-0001-001 €11-0004-015
1A1A2C13, CAPACITOR, FIXED, CERAMIC: 10 1A1AZC62 CAPACITOR, FIXED, CERAMIC: g
1A1A2C14 5pF *5%, SOOOV NPO part no, " 10(1)pF 5%42500Vdc pert no.
20HTS55T5090A A {FMC 21052, C11-0004-01
High Energy Co.) 1A1A2C83 {Optional} Ses Tabia 1 [}
1AIAZC1I15 10 CAPACITOR, FIXED, CERAMIC: B 1A1A2L1 COIL, CDUPLING: part no.
1A1A2C20 100 pF *10%, 5000 Vdc, part fo, 67253713 P 8
C150001-003 A1AZL COIL, COUPLING: pert
1a142C21 CAPACITOR, FIXED, CERAMIC: " 1A1A2L2 67252794 - portne. 8
5pF * 5% 5000V, NPO, part ho.
20HT55T5090AA {(FMC 21052, T1A1A2P1 CONNECTOR, BNC: Mil type 9
High Energy Co.) M39012/16-0007
1A1A2C22t0 |  Not used TATAZR1 RESISTOR, FIXED: §0ohm*10%, | 11
1A1A2C24 22W, part no. 884-SPEO0K (FMC
Carborundum C
1A1A2C2510 | CAPACITOR, FIXED, CERAMIC: 8 33437, Carborundum Co.)
1A1A2C27 470 pF * 5%, 1200 Vdc, art no. 1A1A2R2 RESISTDR, FIXED, COMPOSITION: | 10
C11-0004-010 1Bohm"g‘§ 2W, Mil type
RCR 180iM
1A1A2C28, Nort usad craze
TA1A2C20 1A142R3 RESISTOR, FIXED, COMPOSITION: | B
* 5%, W, MA
1A1A2C30t0 | CAPACITOR, FIXED, CERAMIC: g PO o 2o M tvoe
+
T1A1A2C32 620 pF X 5%, 1200 Vdc part ng.
€11-0004.034 1814251 SWITCH ASSEMBLY, ROTARY: 7
.6725-3732
1A1A2C33, Not used part no. 6725-3
1AT1A2034 1A14221 TRAP ASSEMBLY: part no. 8
-3796
1A1A2C35 CAPACITOR FIXED, CERAMIC: 9 0082A-37
270 pF * 5%, 2500 Vdc pert no. 1A1A2221w0 CORE, FERRITE: partno. 8
C11-0004-027 1414227 6725-3797
1A1A2C36, CAPACITOR, FIXED, CERAMIC: 9 1A1AZA1 TRANSFDRMER ASSY: 2—3 MHz, | 8
1ATA2C37 240 pF *5%, 2600 Vdc, part po. partng, 6725-3711-1
C11-0004-024 1A1A2A2 TRANSFORMER ASSY: 2~3MHz, | 8
1ATA2C38, Not used part ng.6725-3711-2
1A1A2C39 1A1A2A3 TRANSFORMER ASSY: 3—4MHz, | B
TATAZCAO 10 | CAPACITDR, FIXED, CERAMIC: 9 part no. 6725-3711-3
1A1A2CA2 270 oF 2 5%, 2500 Vde, part no. 1A1A2A4 TRANSFORMER ASSY: 3 — 4 MHz,
€11-0004-027 partno. 672537114 ®

@HARRIS
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ADDENDUM TO INSTRUCTION MANUAL _1932.0005

TABLE 4, FINAL TRANSFORMER ASSEMBLY, PARTS LIST (Continued)

FIG. FIG.

REF. DESIG. NAME AND DESCR{PTION NO., REF. DESIG. NAME AND DESCRIPTION NO.

1A1A2A5 TRANSFORMER ASSY: 4 — 6 MHz, 9 1A1A2A9 TRANSFORMER ASSY: 16 — 20 MHz, 9
partnp,. 6725-3711-5 partno. 872537119

1A1A2A6 TRANSFORMER ASSY' 6 — 8 MMz, 9 TATA2A10 TRANSFORMER ASSY: 20 — 22 MHz, 9
part no. 6726-3711-6 part ne. 6725-3711-10

1A1A2A7 TRANSFORMER ASSY. 8 — 12 MHz, 9 1A1A2A1 TRANSFORMER ASSY: 22 - 26 MHz, 9
part no. 67253711-7 pari ne.6725-3711-11

1A1AZAR TRANSFORMER ASSY: 12— 18 MHz, 9 14142412 TRANSFORMER ASSY: 26 — 30 MHz, 9
part no.6726-3711-8 part no. 6725-3711-12

[ . N{\LCQIT*;E

7
/

/
P1 REF

I

51 DECK “A" REF
|

,@‘
81 DECK "B~ REF i L
| \\J{h—/«. //a
|

S1 pecx cv REF

o — s

) o
1 | me— e A )

C P

Figure 7. Final Transformer Assembly, Component Location Diagram (Back View)
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Figure 8, Bandswitch Lower Deck, Component Location Diagram

/—CIO /—CIZ C9 S w2
/ /

— L2
/

cdl / *NOT USED IN SOME RADIOS

Figure 9. Final Transformer Assembly, Bandswitch Top View of Bottom Plate,
Component |_ocation Diagram
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Figure 10. A6 and A7 Coil Assembly View, Component Location Diagram

Ci3

Figure 11. A1 and A2 Coil Assembly View, Component Location Diagram
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NOTESs w2 =
). UNLESS OTHERWISE INDICATED ALL CAPACITORS ARE IN PICOFARADS
AND RESISTORS ARE IN OMMS. L2
2. SWITCH IS SHOWN [N 2,0-2.5 POSITION, !
3. :mmcnzs DARK COLOR CODED TUNING NUT SCREW; OR 'P" LABELED TUNING.
NUT,
SEE TABLE 3.
§ LNDICATES UNCODED SCREW.
SEE TABLE 3.
TURN SLOWLY AND CAREFULLY TO NOT JAM THE SLUGS AGAINST EACH OTHER OR
THE IR ENDSTOPS.
k. PREFIX PARTIAL REFERENCE DESIGNATIONS WITH IAIA2.
i ¥ A e Y P
2% 23 22 2 20 19 I
+° + o+ +
1) 23 22 21 20
+ + + + +
+ + o+ + o+ + o+
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