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SPECIFICATIONS

GENERAL
125 watts PEP (125 Watts AVERAGE with blower option)
1.6 to 30 MHz

32 Simplex Channels or 16 Half - Duplex Channels (field programmable
channel entry with 100 Hz frequency increments.) Optional channel
expansion to 96 Simplex or 48 Half - Duplex Channels.

1partin10°
A3J (Single Sideband USB LSB); A3A (Single Sideband Recuced Carrier):
A3H Compatible AM); A1 (CW); F1 (radio teletype) and F4 (facsimile)
available with optional modems.
RF-230 Transceiver: 13.6 VDC - 10%, 1.5 amps, receive, 32 amps
peak transmit. RF-230 Transceiver with RF-236 Base Unit AC Power
Supply; 115230 VAC ~10%,50 60Hz - 5%
50 ohms nominal, unbalanced.

30°to ~-50° C
RF-230 Transceiver: 5.2H x 14. 7W x 16.3D inches (13.2H x 37.3W x
414D cm). RF-236 Base Unit AC Power Supply: 5.2H x 14.7W x 16.3D
inches (13.2H x 37.3W x 41.4D cm)

RF-230 Transceiver: 25 Ibs. (11.2 kg.).

RF-236 Base Unit AC Power Supply: 45 Ibs. (20.2 kg.).

TRANSMITTER

SSB (A3J); 125 watts PEP AVERAGE. AM Compatible (A3H): 40 watts
Carrier Nominal CW (A1); 125 watts AVERAGE.

P.A.is fully protected from a mismatch including an open or shorted antenna.
At least 40 dB below PEP output.

Third order, at least 33 dB below PEP output.

At least 50 dB at 1 KHz.

At least 46 dB below PEP without coupler and 64 dB with coupler.

Either carbon or dynamic microphone. in addition a 600 ohm input is provided.
At least 43 dB below PEP.

2.1 KHz (standard) others optionally available.

RECEIVER

SSB: 0.5uVfor10dBS ~N'N

AM: 3 uVfor10dB S~ N'N

Internal Speaker: 4 watts with less than 10% distortion.

SSB: 300-2400 Hz at 6 dB (standard). Others optionally available
AM: 6 KHz at 6 dB (standard)

Greater than 70 dB.
Greater than 70 dB.

Attack Time: SSB 10 ms nominal.
Release Time: SSB 1 sec. nominal.
Radio Teletype Mode Fast Attack and Release

In-Band Third Order: - 30 dB or better for two equal 0.1V signals falling
within SSB Filter.

Out of Band Third Order: — 80 dB or better for two equal 5 mv signals
falling at fo —30 KHz and fo + 60 KHz.

Receiver protected for inputs to 30 Vrms.
70 4B

RF-231 COUPLER
50 ohms (maximum VSWR 1.5:1)

Standard coupler will tune the following antennas: 8, 16, 24 or 35 ft.
(2.7,4.9.7.3. or 10.7m) whips over the frequency range from 1.6 to 30 MHz.
75 ft. (22.9m) long wire over the frequency range from 1.6 to 30 MHz.

150 ft. (45.7m) long wire over the frequency range from 2.6 to 30 MHz.
Optional adapter required for operation from 1.6 to 2.6 MHz.

125 watts AVERAGE, continuous duty.
32 programmable channels standard; optional channel expansion to 64 channels.

21H x 11.5W x 7D inches (53.34H x 29.21W x 17.78D cm).

25 1bs. (11.2 kg).

Waterproof (sealed) for exposed mounting.

Derived from associated RF-230 Transceiver with separation up to 250 ft.

All specifications subject to change without notice
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CROSS REFEREMCE PARTS LIAT

The following crass reference list consists of two columns. Celumn A is alphabetized from Harris to
ManufactuererMil part numbers, while column B is alphabetized from Manufacter b to Harris part
numbers, When ordering replacement items through Harris Corporation, RF Communications
Drivision, please reference all items by o Harmis part number. This will assist us in providing you with
an accurate and timely paris replacement service for your RF Communications produces,
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ABOUT THIS MANUAL

This manual provides complete user information for the type accepted RF-230 Radio Ser. In the type
accepted contiguration. the sel incorporates three major elements: the RF-230 Transceiver: the RE-231
Antenna Coupler; and the RF-236 Power Supply. The manual is divided inlo lour color tabulated sections
10 ¢cover all of these information elements,

General Information common to the installation, operation. and maintenanee of the complele selis con-
tained in Section |, under the Red Tab: detailed RF-230 peculiar information is contained in Section I,
under the Yellow Tub; detsiled RF-231 Antenna Coupler information is contuined in Section 1L under
the Blue Tab; and, detailed RF-236 Power Supply (and installed option) information is contained in

Section 1V, under the Green Tab. The following is u detailed summary of this format in tabulated form,

Section | Red Tab Introduction
Installation and Intarface Data
Operation
Functional Descriptions
Maintenance

Section |1 Yellow Tab RF-230 Transcewver
141 Interconnecting PC Board Assembly
1A1A1 PA Filter Mo. 1 PC Board Assembly
1A1A2 PA Filter No. 2 PC Board Assembly
1ATA3 P& Control PC Board Assembly
14144 IF Audio PC Board Assembly
1ATAS Processor PC Board Assembly
1A1A6 Mixer PC Board Assembly
1ATAT Program PC Board Assembly
1A1AS Program PC Bogrd Assembly (option)
TATAS LO MNo. 2 PC Board Assembly
141410 Frequency Standard PC Board Assembly
TATAT1 LO No, 1 PC Board Assembly
1A1A12 Channel Change Key PC Board Assembly

1A2 Front Panel Assermbly
1A3 Rear Panel Assembly
Section 1| Blue Tab RF-231 Antenna Coupler
2A1 Primary Program Board
2A3 Interconnecting PWB Assembly
2A4 Phase Discriminator
2A5 Contrel Assembly Bandswitch Motor
2A6 Input Switch Control
Section |V Green Tab RF-236 Power Supply

3A5 Auto Alarm [option]
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w GENERAL INFORMATION

PART 1
INTRODUCTICN
1.1 GENERAL DESCRIPTION vide the user with o comfortahle level of familarity

with all stapdard and optienal system elements.
The RE-230 HE-55E Transceiver Bvstem is shown

i a typical configuration in figure 1-1. The The RE-230 Transceiver System 1s compatible with
RE-230 Tronscewer is shown with the REF-Z236 acomplete Munily of options, These options are
AL Power Supply and the RIF-231 Antcnna summarized in table 1-1. slong with basic system
Coupler.  Salient features are semmatized hers, elements, to facilitate user wdentzlication and

and amplified in subseguentl puragraphs o proe- familarizabion.

PROGRAMMAELE TO "MATCH" &
COMPLETE FAMILY OF ANTENNAS

1,6 — 30 MH:

SYNTHESIZED (100 HEZ INCREMENTS)

LP TO 96 CHANMELS [45 HALF DUPLEX)

FIELD PAOGAAMEAELE

125 WATTS IPEF AND &VEGI

ALL SOLID STATE

LARGE "PLUG-IN" SYSTEM OFTION FAMILY AVAILAELE

LN NN NN N

Fizure i-1. Typical RF-230 System
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TABLE 1-1. SYSTEM ELEMENT SUMMARY

Unit or Option

Description

RF-230

RF-230-01

RF-230-03
RF-231

RF-232

RF-233
RF-234
RF-235

RF-236

RF-236-04

RF-236-05
RF-238-32

RF-238-64

RF-239-32

RF-239-64

RF-260

RF-241

RF-242

SSB Channelized Transceiver: 125 watt PEP transmitter. 0.5 uV sensitivity
receiver with 4 watt output to inteenal speaker and including separate line
output. Power input 13.2 Vdc @ 1.5 amps in receive mode, 30 amps peak in
transmil. 32 through 96 field programmable channels. Operable in all standard
modes including continuous duty RTTY.

Interconnecting Adaptor. Regquired when RF-230AC is used with RF-231, RF-281,
and any RF-236 option.

Continuocus Duty Blower Kit, RF-230DC

Channelized Antenna Coupler: For all "type accepted” applications, 125 watt
PEP/AVG continuous duty power rating channel capability directly compatible
with RF-230. Will match 9 f1, 16 {t, 24 ft, and 35 ft whip antennas; 75 foot long
wire. and RF-1912 dipole antennas. Water proof enclasure can be positioned up to
250 feet from RF-230 using appropriate lengths of W-0010 coaxial and W-17935
control cable.

Half Duplex Coupler Modification: Required for frequencies below 5 MHz with
receive/transmit channel separation less than [05%. Unit provides by-pass in

receive for half duplex operation.

| kW System: composed for RF-230, RF-235, and RF-103.

Remote Mobile Control

I kW Option Kit: Provides RF-230 to RF-103A/1205 control interface for

1 kW PA/Coupler 10-channel operation,

Base Power Supply Unit: Pravides for 115/230 Vac, 50/60 Hz operation of
RF-230 System. Chassis assembly provides spece for mounting plug-in optional
accessories. Standard with RF-230AC.

Continuous Duty Blower Kit: Used in conjunction with the RF-230AC, Stack
Mount.

Interconnecting Kit (optional)

RF-230 Programming Assembly: Increases RF-230 channelization capubility by
adding 32 simplex channels, er 16 hall-duplex channels.

RF-230 Programming Assembly: Increases RF-230 channelization capability by
adding 64 simplex, or 32 half~duplex channels.

RF-231 Programming Assembly: Increases RF-231 channelization capability by
adding 32 simplex channels, or 16 half-duplex channels.

RF-231 Programming Assembly: Increases RF-231 channelization capability by
adding 64 simplex channels, or 32 half-duplex channels,

RF-230 DC Mounting Cradle: A one-piece "'U" shaped cradle for mounting the
DC series to flat surfaces. Provides for quick removal of RF-230 from perman-
ently mounted cradle.

RF-230 DC Shock Mount Kit: Required in high shock or vibration RF-230DC
installations. Four shock absorbers isolate standard RF-260 Mounting Cradle
supporting RF-230DC.

RF-230AC Stack Mounting Brackets: Provides for "'stacking RF-230AC on
RF-236 base unit.
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TABLE 1-1. SYSTEM ELEMENT SUMMARY (Continued}

Linit or Option Description

RF-243 Rack Mounting Kit: Provides for rack mounting of RF-230 ar RF-236 in
standard 19 inch rack. Includes slide assemblies for service access. Two required
for RF-230AC

RF-244 RE-230 Shock Mount Kit: For use when RF-230AC is mounted in high shock
or vibration environment.

RI-243 RF-231 Mounting Tray: Recommended for vehicular or bulkhead RF-231
instzllations to feilitate removal gnd provide solid mounting surfacs.

RF-244 Programmed Channel Storsge Option.

RE-247 Widehand USH Filter Opticn: Provides 200 - 3000 Hz USB frequency response,
for use with operating with externa FSK Keyver/Converter centered at 2000 Hz
and with =425 Hz shift,

RF-244 CW Key Kit: Provides OW key and interfacing connections for use with REF-230
AC or DC,

RE-244 150 Foot Long Wire Antenna Option: Converls the BRF 231 for operation with
e 150 oot lang wire antznna gver the 2 - 30 MHz frequency runge.

RF-250 Telephene Handset-Wall Mount: Provided with hanging cradle and a privacy
providing speaker muting hook switch,

RE-231 Telephone Handset-Desk Mount: Standard desk type ceadle and incuding
speaker muting "o ff-kook ' switeh.

RF-252 Frequancy Controller

RF-253 Marine Auto Alarm

RF-258 Remaote Audic
Mote: Antensa control cables, end spares kits options are not included in this st

1.2 HF-220 TRANSCEIVER

The RF-230 is an all solid state channelized Trans-
ceiver designed specifically for modern state-of-the-
art communicalions sy stems.

The basic unil 15 capable of storing up to 32 simples
or 16 half-duplex field programmalble channels: &n
optional program card extends this number Lo 96
simplex or 48 half-duplex channels. Mode selaction
can be programmed to aperate automatically in

canjunction with the Channel Selector or manually
through the Mode Selector on the front panel.

Digital control information is stored in non-valatile
memary elements. This means that if system power
is last, even for len years, chiannel control infor-
mation integrity will nat b lost or degraded., The
RF-230 is readily field-programmahle, without the
use of tast equipment, as described in the section
on operation. Programming the RF-231 Antenna
Coupler does réquire 4 power meler.
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i

With the potential for over ninely channels, re-
progrimming to accommaodate mew channel fre-
quencies should be minimal. Beeause the transceives
i fully synthesized. however, adding new Mmequen-
cies does not mean adding new cevseals, Al inter-

mal feequencies are referenced back to a single temp-

erafure compenseted crvstal oscillator (TCXO)
having a stability of X1 part in 10% aver the opac-
aring temperature range of from — 309 {o 46500,
{Assumes 123 watt PEI aperation, For 125 wate
average, cartimuous duty with external blower,
maximum operatime lemperaturs shoild be #5090
All injection frequencies are synthesized from this
sinngle Bighly stable reference, The receive elarificr
s also included in the synthesizer, with the varizhle
digital divider locked to the TOXO,

The RF-230 can be aperated at full power (125
witttsd in all standard modes: A3] (USBE suppressed
carrier), A3A (USH reduced carrier). A3H (com-

Tole AMY, and AL MCW Becall that the aplional
brower should be used for all continuous duty
applications, especially tho=e emploving high aver
ape power lovels,

1.3 RF-231 CHANNELIZED ANTEMNNA
COUPLER

The BF-231 is a channelized anlenna tuning unit
designed for use with the RF-230 Transceiver, The
coupler is designed for continuaus duly operation
with 125 warts averige input pawer, Thirty-four
programmahle chiannels may be easily cxpanded o
98 channels with plug-in boards, Any standard
antenma from g ¥ oot whip tooa 130 fool longwice
can be guickly wned to 50 ahms aver the full fre-
quency range of 1.6 o 30 MHz, Operation s auto-
matic with the coupler deriving channegl and e

¢ wy information from the transceiver and resst-
ting itsell to a pre-programmed tuns pomnt. A fine
tune circuit constantly manitars the BF mput and
corrects for moderate changes in antenni: charac-
teristics die (o nearby ohjects and weather con-
ditions. YEWR is always maintzined under 1.5:1

The wnit is especially well suited for both shipboard
and fixed station applications. The welded. light
weight aluminum case provides o splash-proal
housing designed to survive the severe environ-
mental conditions found m shiphoard service.

-4

1.4 RF-236 FPOWER SUPPLY AND BASE
unIT

The RF-236 Base Unit/Power Supply iz desizned
as an extramaly rugzed and efficient source of
primury powser for the BF-230 Transcejver. The
Buse undl also houses a serics of plug-in options for
the RF-230 Transceiver, includineg 5§ two-tone auto
darm, plrone peteh, and/or audio Fequency shif
keverfoonvertar,

Ihe powar supply is very conservatively rated to
continuausly deliver 1322 Vide at 33 zmps with an
AC ling inpat of 115/230% 2 10%, 50/60 Hz at an
ambignt temperature aof —309C 10 +309C, The
power supply is cross briced for mechanical rugeed-
s and tses a cast sluminem rear panel (or elfic-
ient heal dissipation,

Three universal plug-in-option bays provide system
Mexibility and several desirable syvstem add-an

featurgs. Card extenders provide for up-front ser-
vicing of all these readily replaceable plug-in units.,

1.5 TYPE ACCEPTAMNCE RF-230M

RE-230M Series Transceivers have been type
accepted by the Federal Communications
Cammassion and the Canadian Department of
Communications. The applicable type acceplance
n l|r[L|]l_'r5 Hl o =

FCC
EF-230M

Eule Parts BL, 82 87, B9 and 91

Do

RF-230M
k55-125
REE-1 8]

(23251013 L, M
[228LI052 NV, L. C

Refer to the lollowing pages for circuit differences
between RE-230 and RF-230M; Szction 1 ALAS,
page 15/16, note 4A; Section LALAG, page 1%/20,
noie 4.

Dperation of the RE-230M in CW mode requires
the RF-230-06 CW filter option, Operation in
the AFSK mods requires the RF-230-07 AFSK
[ilter option, The RF-230M can be supplied
wilh gither the RF-230-06 or the RE-230-07,
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PART 11

INSTALLATION AND INTERFACE INFORMATION

2.1 POWER RECQUIREMENTS

All system power requirements are sutisfed by the
RF-236 Power Supply. The BF-236 reguires 115/
TA0 Vac, 30/60 Hz primary power, The peak input
power requirements is 630 walts with the trans-
mitter aperating at full rated cutput. MNaominal
receive mode system powsr is approximately 15
walls.

NOTE

With the [ront panel power switch an the RF-230
in the "aff'" position, the power amplifier assembly
is still conneeted to the power supply. The maxi-
murm current drain is 30 mA in this mode,

2.2 SITE SELECTION

The BF-230 Svstem is designed 1o operate ima
=30°C to +50°C temperature enviranment,
Dbvipusly, for meximum operator and equipment
efficiency, the KF-230 and BF-236 svstem elements
should be lacated i 2 protected environment that
provides good ventilation, and also one that con-
siders the following points:

# Egse of operition and functional grouping
of controls

® [elation to other units

® Power, control, and other equipment inter-
faces

® Fnvironmental considerations for equip-
mant and operation.

The antenna coupler should be located within 250
feet (75m) of the BRF-230 to prevent cable [R
losses from degrading system performance.

2.3 INTERCONMECTION REQUIREMEMNTS

Interconnection requirements for a basic RE-23(0
RF-231/RF-236 system are shown in figure 2-1,
Figure 2.2 pives BF-230 ta RF-231 Control Cable
detail. The system orented design of the BF-230
family permits a wide variety of interface options
(RTTY/FAX Terminals, scramblers, lingar amp-
lifiers, remote control options, ete); our sales!
engineering department should be contacled for
specilic application ceguinements.

2.4 AMTENMNA REQUIREMENTS

The BF-231 Channeliced Antenna Coupler can be
ined 1o make aoy standand antenna, from o9 ool
whip toa 150 Moot langwire, appear a5 an almost
purely resistive 50 alun load 1o the BRF-230 Trans-
ceiver, The BF-220 iz desizned Lo meet cxacting
Lype acceplanss sequirements and will muintain
VEWE at less than L5 L

25 INITIAL PROGRAMMING

The BF-230 and BF-231 must be "programmed”’
to aperate on the desired channel frequencies, and
for duplex ar simplex channelization,

For the REF-230, this 12 a simple, straight-forwarnd
process os shown in figere 2-11. RF-231 program-
ming is somewhal mere myvolved. but again, is o
relatively simple steaight-forward process as shown
in figure 2-13.

251 BYPASS Programming

Adding BYPASS (o the RF-230 programming
instruction for any given channel will automatically
by pass reactive glements in the PA Filter section
and in the Antenna Coupler in the receive mode,
This featurs might be desirable i duplex operation
where the transmit frequancy (the one the coupler
t5 Luned to)is significantly separated (rom the
recaive frequency and the normal reactive path thew
thee coupler might degrade receiver performance.

252 HOP

This is 2 spur cvasion system that shifts LO7 and
LO2 injection signals |0 kHz to avoid spurious
responses thel might be encountered o same
chunnel frequencies. [Fafter programming any
given channel a spus (audible whistle ar tlong an
e receive frequency, ar undesired modulation
component in the transmit signal k. is detected,
galect HOPE and if the condition 5 spur related, it
should improve.

b
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NOTE

J2 AND J3
AREOPTIONAL,

17 CONDUCTOR CABLE
I¥-1785) TO RF-231

RF-231 ANTENNA COUPLER

RF-230 TRANSCEIVER

RG-8A/U
COAXWITH
PL-258 CONNECTODRS

37
WIRE CAELE

PLATE COVERS
UNUSED OPTIONAL
CONNECTOR

2WIRE FAN

L]
3WIRE
° POWER
RF-236 POWER SUPPLY ::GABgé-Ezm 5)
L
°

CONTROL PIGTAIL
[6628-0009)

[OFTIONAL FAN]

|MOUKTED TO |

LHEAK SINK_ | 4WIRE FAN CONTROL CABLE

Figure 2-1. Basic RFE-230/RF-231/RF-236 System Interconnections
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(NF.230 JA/RF-230-01 124
RF-230

1AL

GO0 OMM XAIT IN
HULOWOLT 20
INH IN

MICENABLE 2]
VENA REF

MUTE 22
ALC

TUNE LIGHT 23
TUNE PWA REQ
XMIT INHIBIT 24
500 0 HM XMIT IN

KEYLINE 25
FASTTC
AECOEroul  2F
LH2d

CH ¢ 27
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gﬂl?T’JHM AEC 2%
oPF 22

&PF 20 20
600 OMM AEC DUT
SO EYPASS 30
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cH 28 33 ¢

GND
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DISABLE 34

tH?

cHl 15
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13.2V SW K
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cH2b 370
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2 o 8AN o2

- WHT G RA . 21
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- WHT/BRN/VIO B )
15 QNN 16 AWE 017

= HED 15 AWG o 36
1 o WHTIGAN o 1B

WHT/BRN/GAA 037
L0 o WHTALY o 1%

AMP N 2097101
SHELL & RET NO, 206478 ¢
37 FINS ND. 655069 LODSE
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Figure 2-5. Interconnection Detail for Cable Assembly from RF-236
{Option Connector) to RF-230 (Via 4:1 Adapter)
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66284021
3TWIRE
CAELE

§525409
2LWINE
CABLE
KEYED
PIN 14

55134092
23 WIRE
CABLE
KEYED
PING

PLATE COVERS
UNUSED 0PTION
CONNECTOAR

RF-Z52 FREQUENCY CONTROL UNIT

AF.2B1 ANTENNA COUPLER

-
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‘??v\ '
PO |
4 |
‘(’\-,yh ‘
nG-as/u
COAXWITH
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CONNECTOR

0N RF252 ENOD

AND UG-Z10 QN
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£623 5440

RF-230 TRANSCEIVER
- Y .
| f ;
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|
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I
1}
- [ —J
RF-236 POWER SUPPLY 7 o
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A ,
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e
NN 2L 7
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Figure 2-6. RF-230/RF-281/RF-236/RF-252 Cabling Diagram
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I [
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Interconnection Detail for Cable Assembly from RF-230 o RF-281
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Figure 2-8. RF-230 to RF-252 Detail for Cable Assembly 6628-4091
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Figure 2-9. RF-230 to RF-252 Detail lor Cable Assembly 6628-4093
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Figure 2-10. RF-230 to RF-252 Detail for Cable Assembly 6628-4092




GENERAL INFORMATION

SIMPLEX PROGRANMING
REMOVE AF-230 TOP COVERA, SELECT CHANNEL 70 BE
PROGAAMMED, AND PROCEED AS FOLLOWS:
® SELECT DESIFED CHANNEL FREQUENCY
® SELECT DESIAED OPERATING MODE

® SELELT SPECIAL INSTRUCTIONS

® DEPAESS ENTER SWITCH UNTIL ENTER LANP
ILLUMINATES, THEN RELEASE SWITCH,

WHEN LAMP EXTINGUISHES, CHARNEL IS
PROGRAMMED

DUPLEX PROGRAMMING

IF THEBOARD BEING PROGAAMMED IS
JUMPERED FOR OUPLEX OPERATION (SEE BELDW).
THE TRANSMIT MODE OPERATING FREQUEMNCY,
MODE OPTION, AND SPECIAL INSTRUCTIONS MUST
BE SELECTED INDEPENDENTLY AS FOLLOWS:

5
(o]

DUPLEX JUMPER O

SHOV/N IN PLACE 0
ON 1A1AT/IATAR

VERIFY DESIRED CHANNEL SELECTED AT FRONT
PANEL

SELECT DESIRED TX CHANMEL FREQUENCY, AND
MODE INSTRUCTION

DEPRESS TX SWITCH

DEPRESS ENTER SWITCH UNTIL LAMP ILLUMINATES,

THEN RELEASE SWITCH. WHEN LAMP EXTENGUISHES,

XMIT CHANNEL 1S PROGRANMED,

CORTINUE SAME PAOCEDURE FOR EACH CHANNEL
AS DESIRED.

FO'  CEIVE PROGRAMMING:

RETURN TX SWITCH TO NORMAL POSITION.

FOLLOW SAME STEPS AS FOR XMIT PROGRAMMING,
EXCEPT FOR DEPRESSING TX SWITCH,

NOTE

SEE FIGURE 4, SECTION 1A1A7/14148 FOR CONTROL
JUMPERING AND FOR MAINTENANCE CHANNEL 136)
JUMPERING. USE THE SELECTED CHANNEL 195) TO

CONTROL THE RADIO DIRECTLY FAOM THE PROGRAN

BOARD FOR MAINTENANCE OPERATIONS. WITHOUT
THE NECESSITY OF FIRST INSTALLING CONTRDL IN.
FORMATION INTD MEMORY.

PG PCE
1ATAT1A1AS
DESIRED CHANNEL FREQUENCY
08.6750 MHZ
0
He|| [| +—
| NOYE
4+ — EARLY ISSUE TRANSCEIVERS MAY
HAVE MODE SWITCH DESIGNATIONS
OF 0-7 RATHER THAN THOSE SHOWN
BELOW.
]
Eﬂ
‘—
- ¥ ey MODE OPTIONS
BLANK 0 FAONT PANEL MODE SW OPERARLE
] 1Us8
. L 2188
p A 3 AM
8 F 1 AFSK
- C 5Cw
P 5 PCS
] 7MUTES AUDIO INHIBITS KEYLINE
THESE SWITCHES ARE ACTIVATED WHEN SIDE

©

Sl g =

OF ROCKER SWITCH AWAY FROM EDGE
CONNECTOR IS IN DOWN POSITION [PRESS
TOWARD BOARD WITH PENCIL POINT)

WHEN PROG RAMMING DUPLEX CHARNELS
DEFAESS TX SWITCH YO PROGRAM TX
CHANNEL INFORMATION

ENTER LAMP
ENTER SWITCH

Figure 2-11. RF-230 Programming Detail
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253 RXOnly

Progrumming this option will inhibit the transmit
function,

254 OPT 1/OPT 2

These bits are uncomitted in the RF-230. and can
be brought out on spare pins of TA313 for custom
control applications. They are labled 1 and 2
respectively on the TATAT and 1A1AS boards.

255 Simplex/Duplex Programming

Programming PC Boards {1AIAT/1 ALAS) contain
jumper options to select simplex or duplex oper-
ation for each programming board. 1f simplex oper-
ation is desired for the group of channels control-
led by any miven board, install the simplex select
programming jumper as shown in figure 4 of
seciion TATAT/1ALAS, and program channels
accommadated by the board in question as shown
in figure 2-11.

1f 1A1AT is Lo be used to store simplex channel
information for channels 0- 31, programming
jumpers must be installed in the "0" and "'16"
positions zt the lower right hand side of the 1ATAT
PC Board adjacent ta Q11 (see figure 4 in section
IATAT/TATAS)L In a 64 channel simplex radio,
with |ATAS used to store channel 32 thru 63 sim-
plex information, a jumper would be installed in
the 32 and 48 position on TATAS. These jumpers
enable the associated program board 1o accept
related channel control inputs.

IT a particular board is to be used in duplex service,
the available channel information storage capability
is reduced by half. This is because half of the mem-
ory localions are required 1o store receive
instructions, and the other half are required to store
transmit insirugiions. As a cansequence, il TATAT
were to be used in duplex service, a jumper would
only be installed in the "0" location. If TAIAS
were (o be used to provide an additional 16 chan-
nel duplex capability, a jumper would be installed
in the ""16" position on this board.

For duplex operation, install duplex programming
jumper as shown in figure 4 of section 1ALAT/
IATAS and program channels as follows:

Note

Remove RF-230 top cover to access pro-
aramming swilches on TATAT/TATAS.

a.  Select channel 0 at RF-230 front panel.

b.  Select desired channel 0 receive frequency
at TATAT.

c.  Select desired operating mode and special
mnstructions (see figure 2-11.

d.  Depress Enter Switch - hold depressed until
Enter Lamp illuminates.

¢.  Release Enter Switch - when Enter Lamp
extinguishes, programming information has been
"written-in"" to the associated ROM.

f.  Chuange 1A1A7 programming switches to
indicate desired Transmit condition setup,

. Depress the TX switch on the special
instruction switch (see figure 2-11 and again depress
Znter Switch until Enter Lamp illuminates - when
famp extinguishes, transmit channel is programmed.

. Continue in this manner, programming
cach of the 16 duplex channels available an the
1A1A7 board. Select the channel to be program-
med, adjust program boerd switches for the desired
receive condition setup, and enter the information
in the associated memory address by pressing the
enter button as described in steps "'d" and "e".
With the receive condilion written-in to the associ-
ated memory address, change the program board
switch setup to reflect the desired transmit mode
condition - depress the TX switch on the special
instruction switch (see fgure 2-11), and press the
enter button as described in steps "'d" and "e".

By programming in this manner, the 32 memory
locations availuble on 1A1A7 would he utilized as

shown in table 2-1.

i.  Thestandard | A1AS PC Board can also be
programmed to control 16 duplex channels or 32
simplex channels. This is accomplished using the
same procedure as for LA1A7, however, recall that
the board must have the channel block recognition
jumper installed so that is will be enabled by the
desired channel control signals, With 1ATA7 assign-
ed to duplex channels © - 15 by a jumper at "0",
IATAS could be programmed for channels 16 - 31

2-13
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by installing a jumper at "'16", Of course, both
boards would also (in this instance) be programmed
"duplex” by installing a jumper in this position.

TABLE 2-1. DUPLEX MEMORY LOCATIONS

Receive Transmit

Channel Information* Information**

0 0 10

| 1 17

2 2 18

3 3 19

4 4 20

5 5 21

6 f 22

7 7 23

8 8 24

9 9 25
. 0 10 26

1l 11 27

i2 12 25

i3 13 29

14 14 30

15 135 31

* This address selecied by front panel switch
** This address selected by front panel switch end
the transmit mode logic cendition (+10T)

J. This completes the RF-230 programming
procedure. For radios with greater than 04 simplex
channel capability the same general procedure is
used, however, a program board with expanded
memory capability would be installed.

256 RF-231 Pragramming

Pr amming the RF-231 mvolves two distinct
steps: the first step selects the optimum coupler
output conliguration for the type antenna used
with the svstem - this step is performed without
the application of rl power: the second step is
performed with rf tune power applied, In this
step the optimum tune point is found manually,
and the paosition information is stored using multi-
turmn servo pols and jumpers,

25.6.1 Static Coupler Setup

This coupler programming step selects the aptimum
coupler output configuration to match the antenna
selected and is accomplished at the 2AS Bandswitch
Assembly in the RF-231, To perform this step,
praceed as follows.

2-14

a.  Referto the table in figure 2-13 and under
the heading, "ANTENNA LENGTH (FEET)". find
the column that agrees with the antenna cannected
to the RF-231.

b, At the bandswitch programming board (sge
figure 2-12, progrum cach band. O thru 6, to the
appropriate contral pin at 12 or 13 as indicated by
the alpha designator in the table,

¢, This completes bandswitch programming.
It will not be necessary 10 re-program the band-
switeh unless an antenna change is made, If the
antenna js changed, reprogrum 10 agree with the
new length antenna.

3N
b Y

N\ LU
AN
/88N

In this example, the bandswitch is shown pro-
eramimed for operation witl a 35 foot whip
antenna as follows:

e BAND O TO K
e BAND 1 TO X
e BAND 2 TO [*
e BAND 3 TO B
e BAND 4 TO B*
e BAND § TO A
e BAND o6 TO L

*Indicates jumper effected by duisy-chuining
at parallel 3415 connection,

Programming jumpers have self-lock-
ing connectors, DO NOT attempt to
remove by pulling or bending on the
wire portion of the jumper. Grasp
the body of the connector at the
sides Lo release the seli-locking
mechanism and pull straight out.
This prevents bending and breaking

pins.

Figure 2-12. Bandswitch Programming Detail
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RF-231 PROGRAMMING AND TUNING PROCEDURE

PROGRAM B-.NDSWITCH PC BOARD ASSEMBLY PER TABLE BELOW,

SELECT DESIRED RF-230 CHANNEL,

PROGRAM INPUT SWITCH TO TAP 1,

SET CHANMEL SERVO POTENTIOMETER AT MAXIMUM CCW POSITION.

SET TUNE POWER REQUEST SWITCH TO TUNE POWER (APPROXIMATELY 25 WATTS),

ADJUST CHANNEL SERVO POTENTIOMETER FOR MINIMUM REFLECTED POWER. IF NOT
ADJUSTABLE TO ABOUT 1 WATT, OR LESS, SET TUNE POWER REQUEST SWITCH TQ OFF
AND PROGRAM INPUT SWITCH TO NEXT HIGHER TAP, REPEAT 4, 5, AND 6 UNTIL REFLEC:
TED POWER IS 1 WATT, OR LESS. AECORD ON PROGRAMMING CHART,

IF A NO-TUNE, COIL INSTABILITY, OR EXCESSIVE RF VOLTAGE CONDITION EXISTS, THEN
INCREASE OR DECREASE NETWORK CONFIGURATION ACCORDING TO BANDSWITCH POSI-
TION AS SHOWN BELOW, REPEAT STEPS 3, 4, 5 AND 6.

INITIAL BANDSWITCH POSITIONS
ANTENNA LENGTH {FEET]

FREQUENCY RF-1912
{MHz) 16 24 35 75 DIPOLE

1.5TO 1.9239
2070 25999
26TO 4.1999
4,270 6.7999
6.8 TO 10.9999
11,0 TO 17.9998
18.0 TO 29,9989

BANDSWITCH POSITION E A 8 C D K L H J

NETWORK CONFIGURATION 10T 25T 75T 75L 150L 200L 2007 400T 400L 7507

*SEE INSTRUCTION MANUAL FOR AVAILABLE OPTION FOR POSITION G

Figure 2-13. RF-231 Programming Information
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2562 Serva System Programming
This procedure prestpposes that the RE-230 has
been programmed and that coreesponding channzl
frequency information has Becn enteced on the
channel log located on the inside cover of the
EF-221. Progsramming the servo systemn mvolves
two inter-related steps: Input switch transformer
teps are selected for cach channel using &n passacis-
ted prorramming jumpe s and tuning inductor
positional information is stored in discrete mulii-
turn servo podentiometers forcach channel, The
procedure for finding the precise jumper-servo
potentiometer candition for each channel is as
follawes:

MNate

For expediency. remove the hex 51.:JI1-IJL"I|T5I
used to mount the program boand, and using
the lower two mounting holes, remaunt the
Board to the top hex standofl positions.
This positions the hoard above the chassis
amd Facilitates jumpering. Using only ong
jumper, tune each channel individually for
minimum reflected power (1 watt or less)
by selecting the lawest input switch tap

fat 131 and adjusting the appropriate
channel potentiometer. [ not adjustable
to | watt or less chaoge jumper to U

pext higher impedance tap and readjust the
patentiometer. After ezaching a good tune
log the jumper location and repeat process
for the next channel, At completion of
tuning all tesized channels, wsing Log.
install jumpers as required (jumpers may
e daiscy chained if necessary)h Re-install
the program board assembly,

A Verify svstem setup as follows (s2e fgure
214)

& RF-230 BF Quiput connected to RF-231
BE Inpur thru Y5WE Mater.

& LF-230/RE-231 Control Cable in place.

e RF-231 connected Lo appropriate anlenng
and corresponding handswitch program-
ming ¢ftected.

I, AL the RF-230, verly channel Lo be pro-
arnmmed selected and power on.

o, Preposition the corresponding channel
serve potentiometet 1o the maximum cew positi.

Mate
Numbers above servapots melate to channel
aumber selected at the RF-230 and to pra-
aram jurtipers at J3.

pad 1]

d,  Werify all ather jumpers removed, and
install @ single jumper from the channal to be preo-
grammed Lo pin | {the 2 ohun tap) of 13,

MNote

J4 and 15 on the Program Boards are in
perallel to sccommedate Vdeisy-chainina'.
Using thas method all channzl pins could
he "linked” to the same tap select pin ai
J3 if necessary.

2. Belect TUNE atf the 2A3A1 Seove Board
TUREQPERATE tazsl: swilch.

i Observe REFLECTED MOAWEDR on the
Forward Reflected wattmeter installed ot the
RE-231 input.

Maote

If no pawer is indicated at this paint,
verify that the SAFETY slide switch on
the Servo 'O Board is WO in the SAFE-
TY position. Use this switch to ensure
anoepower condition at the couplec
during maintenance aperations,

. Adjust the sssociated channal servo pot for
minimum refected power. 11 not adjustable to
J2ss than 1 watt, remaove power by sélecting OPER-
ATE a1 serva boand, and select next higher tap
swilch position pin. Repeat this procedure to
chtain minimum reilected power.

Mote

10 is meot possible to Ond @ less than 1
watt reflected power lune point, it may
be necessary Lo make o lateral changs in
the bandswitch programming as it nelates
to the tabuler information in Ggere 2-13.

h., Asthe appropriate jampenng is found for
cach channel, log the mformation, remave the
inpul switch jumper. anid go on (o the next channeal
10 be progeamumad.

i When all channels are prosramed, use log-
ted infonnation to install jampers for each channel.
As an example, il tap 8 (the 50 ohm tap) pravad 1o
e the optimum position forall channels - all
channals could be connected o this one tap as
shown in figure 2-135.




GENERAL INFORMATION

Pracedure:

Input Switch
Programmable
Selections

Tap = Ohms

89
110
200

TO ANTENNA
USE SHORT
LENGTH RG.8
CENTER COND
FORVHIP
ANTENNAS

e i R SO R
N
~

- —

VERIFY BANDSWITCH PROGRAMMED TO. -
MATCH ANTENNA USED AS PER TABLE

vy ! ,~'/ £ - = B
. ' | - | | Q
| e =0, § - FROM

RF-231 TUNING (PROGRAMMING) PROCEDURE

Verity desired channel selected at RF-230

Verify bandswitch programmed for antenna used

Verify antenna, ground, and contrel cable connections
Verify VSWR meter connectled to measure reflected power

[, Using anly one set ol jumpers, connect mput switch programming for channel to
be programmed to the 2 ohm tap (tap |, see table at left). Set the channel servo
trimy potentiometer a1 Maximum c¢w position,

2. Seleet Tune Power at Tune Power Request Switch, This conditions RF-230 to
praduce approximately 23 watts oulput for tune purposes.

3. Observe VSWR meter and adjust channel servo programming trim potentiometer
for minimum reflected power. I not adjustable to one watt or less, select Tune
Power OFF, and try the next higher impedance tap as described in step 1. Con-
tinue this 1. 2. and 3 procedure until the optimum mput transformer ratio and
servo trim position is found for cach channel,

4. Ifa good tune 1s not obtained at any transformer tap s2tting, the bandswitch pro-
gramimineg may then increase or decrease us shown below. Steps 1, 2, and 3 should
then be repeated.

osition Sequence E A B C D K L H J G*
Network Configuration: 10T 25T 75T 75L 1SOL 200L 200T 400T 400L 750T

S, Alter tuning, log mformation und repeat steps 1-2 for next channel. At completion
of funing, use log to install jumpers as required (jumpers may be daisey chained
il necessary).

CHANMNEL SERVD TRIM POTS
ONE PER CHANNEL AS MARKED

INSTALL VSWA
METER TO MEASURE
TUNE CONDITION

‘ - 3‘ r —RF-230
=en

——

TUNE POWER
REQUEST SWITCH

(A
IR A3 3|9 =
_‘._.I__ I _\

]~
|

ADJUST
SAMPLE o ® i ot )

SHOWS CHARNEL & JUMPERED TD

THE N0. 3 INPUT SWITCH TAP IS OHMS)

AND ADJUSTMENT MADE AT CHANNEL

4 POTENTIOMETER {R5). INPUT
SWITCH
TAP

Fiaure 2-14, Abbreviated RF-231 Programming Procedure
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Figure 2-15. 18:1 "'Daisy Chain Configuration"

i This completes all RF-231 programming
functions. Remove test equipment and configure
for normal operation, Verify:

e TUNE/OPERATE to OPERATE
® SAFETY Switch not in SAFETY position

26 FAN OPTION

Fan option related information is @ven i figure 2-16.

2.7 MOUNTING

The RF-230 can be supplied in rack, stack, desk-tap.
or specialized mounting configurations as per cus-
tomer requirements, Always provide for unrestrict-
ed flow of cooling air over keat-sink assembly at
rear of units, Significant space requirements are
given in figure 2-17.

28 RF-230.01 ADAPTER

The RF-230-01 Interconnecting Adapter is shown
in figure 2-18 This adapter is used to provide ex-
panded interconnect capability for svstem applica-
Lons.
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Figure 2-16, Fan Option Related Information
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TABLE 2-2. RF-230-01 INTERCONNECT ADAPTER ASSY MAINTENAMNCE PARTS LIST

Mfs,
Ref. Desiz. Mame & Dewriation Code Part Mumbear
REF-230-01 Interconnect Adaprer Acsy 4304 ity 283600

Al RE-230-01 Interconnecting Adapter PWE Assy 14304 BE2E-5620
ARDAR2 | Integrated Circuit, Audio Amplifier, 1/4W, MC3360P| 14304 | 100172

C Capacitor, Fixed, Ceramic, .0047 uF +£20%, 50V 14304 C11-0005-472
(2 Capacitor, Fixed, Ceramic, .| uF 2055, 50V 14304 C11-0005- 104
C3 Capacitor, Fixed, Tantalum, 6.8 uF £10%, 35V 14304 C-3102

4 Capacitor, Fixed, Tantzlum, 23 uF 21055, 23V 14304 C-6540

C3 Capacitor, Fixed, Ceramie, 0047 uF 220%, 50V 14304 C11-00035-472
Ch Capacitor, Fixed, Ceramic, .l uF £20%, 50V 4304 C11-0005-104
c? Capacitor, Fixed, Tantalum, 33 uF £10%, 25V 14304 C-6540

CE Capacitos, Fixed, Tantzlum, 6.8 uF =1 0%, 35V 14304 -3102

c9 Capacitor, Fixed, Tantalum, | uFF £ 108, 35% 14304 C-3100

clo Capacitor, Fixed, Ceramic, .1 uF £20%, 50V 14304 C11-0005-104
Cl1,C12 Capaciter, Fixed, Tantzlum, | uF £]0%, 35V 14304 C-3100

£ Diiode, Rectifier, 1N4004 14304 CR-0725
T3 Conneclor, Socket, 37 Fin 14304 aa28-4053

K1 Reasistor, Fixed, Composition, 560 ohm £5%, 1/4W | Mil type | RCROTGS61IM
R2 Resistor, Fixed, Composition, 82K £5%, 1/4W Mil type | RCROTGE22IM
B3 Resistor, Fixed, Composition, 3.9K £5%, 1/4W Mil tvpe | RCROTG392IM
B4 Resistor, Fixed, Composition, [OK 23%, 1/4W Mil type | RCROTGI03IM
B3 Mot Used

234 Resistor, Fixed, Composition, 22 ochm £5%, 1/4W Mil tvpe | RCROTG220IM
Rr7 Resistor, Fixed, Compasitian, 8.2K 3%, 1/4W Mil type | RCROTGE2Z2IM
3% Resistor, Fixed, Composition, 3.9K £5%, 1/4W Mil type | ECROTGS92IM
R9 Resistor, Fixed, Composition, 10K 3%, 1/4W Mil type | ECROTGI03IM
Rl0o Mot Uszd

El1 Resistor, Fixed, Composition, 22 ahm £5%, [ /4% Mil type | RCROTG220IM
TI-T3 Transfoecmer, 600 ghm 143304 HG28-0572
YR Regulator, 3 Terminal, 10V, LM340T-10 14304 [11-a001-004
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r HEAT SINC ASSEMBLY WILL HEQUIRE )
APPROXIMATELY 2 SINCHES (6 35 CAO
AJ0ITIONAL SFACE AT REAR OF Unit
7 ™
10 O
112N,
13353 (W
RF230
2 STACK MOUNT
TLTIN, BASE DIM
(35,28 C1A SE DIMENSIONS

e E)J
de |
e i o —4

GAIIN 15724 000

21N 18234 CN

T P,

T

1033 N
2635 CV)
|
65103 14, RF.231. !

11555 CV| BASE DIAGRAM ®
MOUNTING DIMENSIONS 1
) ' SINIE 2N,
= { | ||xjra (21} l
,l: 21T5IN 15825 CN) :,J
o —— 2275 1N, (5205 CMI —-
HEIGHT VIDTH DEPTH WEIGTH
RF.230 6.2 INCHES 14.7 INCHES 16.3 INCHES 25L8S
(13.2Cn) (37.3CM {a1.4 CM) % (11.2KG)
RF-23 21 INCHES 11.5 INCHES 7 INCHES 25 L85
(53.34 CMl (26,21 CW) {17.78 CMI| (11.2KG)
RF-236 5.2 INCHES 14,7 INCHES 16.3 INCHES 45 Las
(13.2C\) (37.3CM0 {414 Cni (20.2 KGI

Figure 2-17. Space and Related Physical Data
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THIS INTERCONNECTING ADAPTER IS USED TO PROVIDE

4.63 IN. SYSTEM INTERCONNECT VERSATILITY AS SHOWN IN
™ 11.8CM SYSTEM INTERCONNECT DIAGRAMS. THE PC BOARD
3750 IN. MOUNTED AUDIO AMPLIFIER PROVIDES ESSENTIALLY
¢ 44..4—————3-5 oM UNITY GAIN AND IS USED FOR AUDIO DISTRIBUTION
- USING TWO SEPARATE AMPLIFIERS AND OUTPUT
3.500 IN. TRANSFORMERS.
5 .56 g 8.9 CM
5 45N Lol 3751N
1 == 1143 CM '| f__\ < 9.53 CM »
? \ ‘N
3 ' ki = \T’ |
Y
: Y o o o
g w1 s
5 TO AF.230 "
. 14 . R\
:
: |
2 | TO ANTENNA COUPLER

i o

A °CC000000000000)m ||
P o00000000000000

e 0 00000000000000
QO i

1
3 o LR 000000000000000 fo Ik
. S 000000000000000

RF-230-01
INTERCONNECTING
ADAPTER

G HARRIS

= O

6.5 IN E
16.51 CM

GO W R

|
| e
— L) —p‘ |1—-§UC“N:“'TYP " MOUNTING PLATE DIMENSIONS
TO M4 ON
- Z0-
8 o
o = 0 s 1 I
045 ol Lzl b a —> T0 RF-231 TB1
(] P e P ez | |
8 o I [ 5] | BOX ADAPTER
o} I T
gg fg 1 180 g BLES @ n[l — T0 RF-258
o] |2 | [ = L& |
O - - <
° 5 | = | | | = |® @ @
I o L T n[F -3 TO RF-236 J6
I 20,2 [ T[S E[
Y80 2% 19%1 0%, ‘ TWO WIRE
80 .:_,J L2l Lga ; FAN CONTROL oo oe 10
5,2 - .
S Ow -

RF-230-01 Interconnecting Adapter
PWB Assembly Component Locations

{ ITU Ja ON RF-230

Figure 2-18. RF-230-01 Details
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