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General Description

The duplexer 1s made up of four, six or eight reject type cavities, depending

on the model. Half of the cavities reject the high duplex frequency and pass
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Tonawanda, New York 14150
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the low and are interconnected by cne-gusrterwave cable (RG-213/U).

half of the cavities reject the low duplex frequency and pass the high.

are also interconnected with one-gquarterwave cables.
connected to the antenna junction with one—quarterwave cables to form the duplexer.

The cavity used in the duplexers is a six inch diameter alumimum shell with a

semihelical center rescnator. Tuning the cavity is accomplished by a sliding

The other

The two halves are

They

tuning plunger which is lockedin position by a 10-32 x %" Allen Hex Set Screw.
The reject notch is adjusted by tuning the cavity tuning rod.
1s positioned by using an open circuited stub on the cavity input, and determined
at the factory on order.

The pass bsnd

The frequency band of 20 to 50 MHz is divided into three tuning segments because

of mechanical limitations of the cavity design.
MHz, 37-L3 MHz and L3-50 MHz.

The three sub-bands are 30-37
Models from one sub-band cannot be tuned to work

in another sub-band without extensive factory reworking. The frequency band of
66 to 88 MHz is divided into two sub-bands, 66-77 MHz and 77-88 MHz. The
The table below lists the

duplexer models giving the number of cavities, tuning range, minimum duplex

frequency band of 25-30 MHz is covered by one cavity.

__frequency sepsration, and electrical specifications. _

]
POIER

" TUNING RANGE| MINIMUM FREQ. NUMBER MAX. INSERTION MINIMUM
MODEL (MHz) SEPARATION (MHz) |of CAVITIES| L0SS (db) Isol(,gg)ron WATTS
-1016 30-37 0.2 8 1.6 95 350

| R-102G | 37-L3 0.3 8 1.6 95 350
R-103G L3-50 0.2 8 L. 16 95 S0
R-10LG 30-37 0.5 6 1.6 80 350
R-105G 37-L3 0.5 65 1.6 8o 350
R-106G h3-50 0.5 _8 1.6 80 __3%0

| 30-37 1. ...05 b 1.0 .65 ..]...350

37-L3 0.5 b 65 | 35C

| L3-50 0.5 o . 65 i 35C

2-110G 30-27 1.0 I N 1.0 .70 ..385¢
R-111G 37-k3 | 1.0 I 1.0 70 L 35¢
R-112G L3-50_ 1.0 _ L 1.0 .70 L .35¢

}1'}130* 30-37 0 ofoobwo 30 LT | 35¢

[ R-11LG | 37-L3 1.0 b 1.0 | 70.. o 35¢

|R-115¢__ | h3-50 1.0 L 1.0 70 35¢

|R-dcols | 6677 ovo0 | bl xo0 |65 | 3

|R-10020 | 77-88 0 1.0 L 1.0 65.__ |35
| R-1401G | 25-20 . 2.0 N 1.0, 60 |35
R-116G 30-37 sprit! g ), 1.0 20 351

i




Wiring Diagrams
Cavities Reject High Duplex Frequency and Pass Low
Cavities Reject Low Duplex Frequency and Pags High

1. Four Cavity Duplexer: R-1073, R-108¢, R-10% , R1C01G, R-1C02G, R-1A01G
R-110G, R-&llGﬁ g-nzc, R-313G, R-11LG, B-115G, R2116G
g Ho

Lock Screw

(Typical) \\\\\\\\\

Extension
Cable
(Not Critical)

Extension Cabl
(Not Critical)

High
Low Frequen
Frequency Input
Input
Circuited w
Stub (Typical) Antenna
2, Six Cavity Duplexer: R-104C, R-105G, R-106G
Low
Frequency High
Input o Frequency
Input

8. Eight Cavity Dupléxer: R-101G, R-102G, R-103G

Low Frequency Input Antenna




Tuning Procedure

Important notice: When retuning, please observe the minimm separation from
chart for your model, You CANNOT tune the duplexer closer than stated.
AND, you CANNOT tune the reject notch outside the sub-band of the duplexer.

A, PROCEDURE FOR PEAKING UP DUPLEXER TO ORIGINAL FREQUENCIES OR TO SOME WHICH
ARE LESS THAN APPROXTMATELY LOKHz DIFFERENT IN SEPARATION FRQ ORIGINALS

Since you are not shifting frequencles much;the open circuited stubs will not have to
be changed. Tuning the duplexer consists of setting the rejectlon notches on each
cavity in the unit. Minimm equipment requirements are: FM Signal Generator
(Measurements Model 560 M or equivalent), Receivers on each of the duplex
frequencies (or one which will tune both) and a first limiter monitor meter.

(See 0I-096 for basic test circuit).

1. Set the signal generator on the high duplex frequency, inject this signal into
the low frequency.input terminal and detect 1t at the high frequency terminal.
Terminate antenna port with 50 ohms. Tune the xods on the reject high (pass low)
cavities, @ » for minimum signal (attenuate). Adjust the output of the signal
generator as necessary to maintain a readable tut unsaturated level on the first
Timiter monitor. The tuning rods are sliding type and are locked in posltion by
a 10-32 HEX socket type Allen Set Screw.

2, Set the generator to the low duplex frequency, inject this signal into the
high frequency terminal and detect it at the low frequency terminal. Terminate

tenna port with 50 ohms. Tune the rods on the reject low (pass high) cavities
aztz) for minimum signal (attemuate). Lock rods in position.

The duplexer is now tuned, measurements can be made by techniques described on
Sheet CI-096.

B. PROCEDURE FOR RETUNING DUPLEXER TO A DIFFERENT SEPARATION, GREATER THAN
APPROXIMATELY LO KHz (F ORIGINAL, QR SHIFTING TO ANOTHER SET (F FREQUENCIES

IN OPPOSITE END OF SUB-BAND.

In general we advise that the above type of retuning be done at our plant because
of the critical length changes in the open circuited stubs which set the pass

bands. The techniques used for determing the correct agtub length requires equipment
which must be able to measure insertion losses of 0.2 to O.4 db . For those of

you who have such equipment available, and would try this procedure the following
discusaion is offered. -

The cavities you have afe set for a certain separation in some part of the sub-band.
If you are gtaying in the same part of the sub-band and only changing separation
the length of the stubs will change according to the following rule:

A, For reject low cavities (high pass) - the greater the separation the shorter
the stub lengthe )

B, For reject high cavities (low pass) - the greater the separation the longer
the stub length.



Example:

You have an R-101G working at 31.L0 and 31,70. You wish to retune to new
frequencies of 31.80& 32,50, The old separation was 300 KHz. The new one

is 700 KHz. Therefore, the high pass cavity (rejection) stub will want to be shorter,
and the low pass cavity (reject high) will want to be longer.

To determine the actual length needed you will be working with one cavlity from

each side of the duplexer. First tune a reject high cavity to reject your new high
frequency, leave the existing stub on. Now go to your low frequency (pass) and
read the insertion loss. It should be fairly high 0.5 to 1.5 db, This stub will
want to be longer, Either add elbows to lengthen it, or cut a new piece of Rg 213/u
or RG 8 A/u about 10" longer than that stub., Put the new stub on and trim it off
about %' at a time, until the insertion loss is minimized (42-,4db). Now go back
to the reject frequency and peak up the notch. Then read the insertion loss at
pass frequency again, it should not have changed. You can now cut more stubs for
each of the other reject high cavities the same length as the one you just worked

out.

Next do the same tuning procedure on the reject low cavity (high pass). In this
case the stub will want to become slightly shorter. First tune to new reject low
frequency then read insertion loss with existing stub, Then trim back on stub until
insertion loss is minimized. Then repeak rejsct notch and check ingertion loss.

You can now cut more stubs the same length for the other reject low cavities.

After cutting and installing new stubs on all cavities in the duplexer, follow
the previously outlined procedure for tuning.

When shifting from one end of sub-band to the other, it may require stub length
changes even though the geparation is the same. The reason for this is that
percentage-wise, the .300 MHz or .500 MHz minimum separations are different from
one end of the sub-band to the other (an example of this is a 4300 MHz separation
at 37 MHz is equivalent to a .LOS MHz separation at 30 MHz)
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