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INTRODUCTION:
As an ald 1o those in the field concerned with servicing Duplexers, TX BX SYSTEMS INC. offers this fiold service guide along with aur thanks
tar their contributighs to its contents. Advice from our customers is always most welcome and is a prime soyrea fogr designssmdapelications.
Duplexcts are passive devices requiring hitle or no service once installed in & sysfem. The proper design and application, of a given Duplaxer

will glve years of frofible free service: When problems do cceur in & duplex‘system
possibleds zerd i an the 2pocfic cavse of the problam

FCE.

J ~  PROBLEMS i REMEDIES ~ = = 1%

TECH-AID 80009 (LIT. CRDER NO. T3104H%) DUPLEXER RESPONSE CURVES

el ek
G B B &9 e, & B €5 B8 68
o5 s AWPLEXER ¢ .- .jiue ., TECHAD

BROCHURES 30-136 MHz 132-250 MHz 406-512 MHz 806-1300 MHz
LIT. DORDER NO. : A1004 A1104 A1204 A1304
| ALSO AVAILABLE: T '

P ' ' Tk ok Ly
itiz naoesaa[ry to identity as many abrormal conditions as
a L4 - Lol . '._ | g

Unformnately, there are enly a few measuratde or atservabla performance indicators at the disposal of the lield servicerian, and any numbor
o eondilians may exist, even simulanaously, which are respansible for the observed phenomena,

Most Duplexer installation problams fall ima three categorios.

cause and wemady approach | |
&, HIGH INPUT ¥SWR B. EXCESSIVE LOSS C. DESENSITIZATION OF THE RECEIVER WHEN TRANSMITTER IS KEYED

Each of these three conditions will be Ireated separately, using the typical

PROBLEM | POTENTIAL CAUSE
AlIBIJC THE NUMBER 47 RIGHT CORRESPCHDS TO THE APPROPRIATE NUMBERED AEMEDY PARAGHRAPH ON THE REVERSE
8 & Aeoverse labelng af Tx and Rx terminals, . boario i 1
L] ] Irit tuned o wrang frequencies. = ot b
T - s dAad anterna of intorsonnect cables, k!
: -l '; y Use of betweesn seres adaplors, especially UHF types 4 |
] L 2 & | Duplexer detuned in shipment, ?.'
@ ® Water has entered the Duplexer antanna connector from the anterna feed ling. 6 ¢
. & | -9 Spuriods Tx ostput is being reflected by the selective Duplexer input terminal and ohserved on the ‘wattmeter, the| 7
waltmeter baing unable ta discriminate betwean on-frequency and of-frequency energy. f
@ |Badjointin a cable or antenna system bevend the antenna termiral of tha Duplexar, Al lines may show zero reflected | B
| powar, but noise can sl be sroduced when a corroded or indefinite metal-te-metal contact is exposed 1o AF energy.
‘When this scours beyond the Cuplexar, it cannat be Billared out, and the noise backs up inte the receivar,

® |Adverse cable length between Cuplexer and ransmittar using varactor or broadband hybrid combining type transmitter | 9
outputs. Even though the Duplaxer VEWR is flat on requency, the reflecied impedance of the Duplaxer off rescnance,
lranstarmed by changing cabla lengths, can cause parasitics o be gonerated

@ |Cuplexer ransmibier mizing with ansther outside transmitter, praducing intermodulation on @r near 1he receivar| 10
frequeancy

@ |Tranzmitter cable leading 1o Duplexer in close proximity to Duplexer anlenna or receiver cable, This is usually anly a| 11
preblem on close separation Duplexars, (1,0 MEz ar lgss) where the 85 to 100 dB isslalion 15 decreased by adverse
coupling, created by running these cables too close together lor toa great a distance.

i @ |Inadeguate shiclding of wansmitter and receiver modules in the repaater. 12

@ |Insufficient duplex isolatizn for the applcaton. 13

@ |A spuricus trensmitter resporse ouiside of the normal Duplexer isclation band or inadequacy ot notch filler type| 14
Cuploxers to suppress a wide enough band of Tx nolse to protect the recciver.

® |Impedance charge in anteana due wicing. VEWR increase may oe sufficient 1o reflect back through the Duglexer| 15
and upsel transmiter Wwning, causing parasitics, whizh arc nat suppressed sulficienily oy the Duplaxear,

i T addidon of a broadband power amplifier 1o a low pc;wer transmitter. The noise lloor of the low power radio |:.-. 16
raized by an amount equal to the gain of the pawer amplifier, am:l in addition, the power amplificr will contobule its awn
noige. Power amplilers are just as prone to the genaration of parasitics as transmitters, and may be riggered by an

. adverse cabla length betwaen powsr amplifier and Duplexar, a problem covered above.
@ |Excessive loss with changing temmperaiure and apparent Duplaxer detuning. 17
D300aHg
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FIELD SERVICE REMEDIES FOR PAGE ONE PROBLEMS

Tune a signal generator to the receive frequency and inject it into the antenna terminal, sampling for the signal at each equipment .
terminal, Reverse the labels if necessary. It may be thal the unit was crdered o the reverse frequencies. If so, the label will indicate

thiz. If the duplexer is symmetrical in design (usually indicated by the same number of Tx and Fx filter sections) just reverse the

equipment labels and operate. Generally, no damage will be done to the duplexer when cperated in reverse for a shon time period,

If other adverse symptoms appear, contact the factory,

Check the unit label. W needed. the duplexer may be field tuned. Consult the instructions and/or the factory if the duplexar is still
under warranty or beyond field tuning capability.

Chack cable, by substitution, using a termaline wattmeler, or a thruline wattmeler inlo a good load. Check the antenna line input for
reflected power.

To elirinate high input YSWR reduce the number of belween series adaptors by making up proper interconnect cables, UHF
connectors are non-constant impedance, and certain combinations can transform a 1.1:1 V8WR into a 2.0:1, or vice versa,

Cansult the instruction manual for field tuning procedures, or the factory, if unitis still under warranty or beyend field tuning capability,
{We trust that our products will not be prone to this problem).

Consult the factary. The affected anlenna cables may be field replaceablas, or a "baking out” process may be possiole.

To prove this condilion, place a bandpass filter batween the Tx and duplexer to clean up the spurious, and put the watimeter between
the bandpass filter and the duplexer to measure reflacted power from the duplexer. The bandpass filter salectivity should be equal to
ar better than that of the duplexer at about the 3.0 dB paints.

Operate the duplex system into a dummy load. If no desensitization occurs, check out all lines, antennas, and look for potential bad
Joints close 1o the radiating antenna where re-radiation of noise may be possible back into 1he antenna syslem receiver. Loose metal-
lo-metal cortacts an tower guying systems have alsc been known to create syslem noise. Mote the etfect of vibrating tower guys on
system noise.

Change the length of cable betwaen the transmitter and duplexer, raversing thraugh a half wave in incremants of 1 to 2 inches until .
desensitization ceases or is minimal. A ferrite isalator will also cure this condition when installed between the transmitier and
duplexer. Howaver, this is a much more axpensive remady.

If the IM is in the duplex transmilter, a farrite isalator in the duplex transmitter line (NOT antenna line} will show this by reducing or
eliminating . More isolation can be oblained by cascading isolators if needed. Howevar, IM of this magnitude indicates the system
should be studied for possible revision to reduca the production of this IM.

. Cables such 2= RG-8a/u and RG-213/u should be at least 3-4" apart over 5'-10' runs, Use of double shizlded cable will reduca the

susceptability to this problem.

Cansult the radio manufacturer, This condition can be verified by operating the transmitter into a dummy load while injecting a
minimum quieting signal into the receiver. Soma radios require special modifications before they are suitable lor repeater operation.

. Ifihis problem is suspected, contact the radic manufacturer for recommanded duplex isolation for Tx noise suppression and carrier

suppression. Duplexer izolation should be measured first per instruction manual to verify rated specitications are prasant, If more
duplax isolation is required, contact TX RX SYSTEMS for recommendad filtering.

Consult the factory, Bandpass liter tesls can ba made to confirm this. In extrame cases, adjustments 1o the transmitter may be
raguired,

Either de-ice the antenna, or use an antenna less sensitive lo ice. A ferrite isolator can also be put at the transmitter output to
improve the impedance match. Ferrite isolators cannot be put in antenna lines, as they will attenuate Rx signals.

. A mismatch may possibly be reduced by lengthening the cable betwean the powar amplifier output and the duplaxer input until the

raceiver desensitization disappears, as follows;

30 MHz 1o 512 MHz RANGE; BMC or M type adaptors may be insarted in the original cable, one at a time and not 1o exceed a total

of 12 wavelength, until desensitization disappears,

BOO MHz to 1.3 GHz RANGE; Prepare a cable lenglh 3/47 longer than original cable and insert. If desensitization does not disappear, .
repeat with cables each 3/4” longer than the previous length, not to exceed 1/2 wavealength,

We find this cause mast commonly relates to shifting impedanca of the transmitter or power amplifier with temperature. The duplexer
"appears” detuned, since a "canjugate match” (cancalling reactance, and matching resistance companent) is appreached by

shifting the duplexer passband above or balow the 50 ohm point, as determined by an increase in output power on the watimater,

In this case, temparature cantral of the room is the only answar, other than upgrading the transmittar.
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ISOLATION CURVES FOR...

The curves shown below for use with filters,
the amount of isclation or attenuation regquired between a typical
and its associated receiwver at the Ty

sitivity

-‘j"'_‘
DD ﬂm ’ () .? ] .@ .@ . .@ . D
l._ 7 s S

TECH-AID

132-174 MHZ BAND

DATA REFERENCE

100 watt
icarrier suppression) and 2k {nolse suppression)
frequency which will result in no more than a 1 db degradation of the 12 db SINAD sen-

Y L N NEP

-_
iy

TRANSMITTER/RECEIVER

duclexer=, and multicouplers, indicate

tran

i)

tma]
e |
=]
(—]
=
)

4

&

#]

smitter

&

)

&
&

)
L

BO

[i%g?
LI |

70

60 [ 1For TX

25
50
100
250
i50

111

50

BRI

40—

3
ki

Powar of:

watts
watts
watts
watts
watts

2

subbrack 6 db
subtract 3 dh
no corraction
add 4 db

add 5.5 db

| i ]
.3 4 5

400-512 MNZ BANB ~— FREQU

)

&

-

¢

i
& T B9

|
2 3 4

ENCY SEPARATION {MHZ} ——

&

iEEE]
(i

ATTENUATION ,

"H_

&
e

e

90~

“’ﬁ

I'E%;’ T
|

qggi
Ll

T0

B
1

&0

For 'TH
29
S0

Lo

250

250

50—

ERERREEE

40-

Hote:

Fowar
watts
wattse
watts
watts
watts

I
-2

These are ocnly

manufacturer.

subtract &6 db
subtract 2 db
no correction
add 4 db
add 5.5

| |
3 4

db

i
.5

b6 7 B9 !

"typical"™ curves.

ﬁi%%?
L

F.
e
Ll%!J

[ |
2 3 4

1
3

When accuracy 1s reguired, consult

l
&

the
Z{

DiPLEXERS = CAVTTY FILTERS » MULTICOUPLER SYSTEMS » REPEATER AMPLIFIES SYSTEMS » B SYSTEM FRUILICTS

TELEX 755770

TX AN S¥YSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14008
TELEPHONE 716-548-4700

FAX 716-549-4T772 (24 HRS.]

11 I
789D

radio
Hl402L8

I




TECH-AID NO.81001 g,

CONVERSION TABLE TO FIND:

POWER AND VOLTAGE RATIOS TO DB Pﬂwe,und{

TO ACCOUNT FOR THE 5IGH OF THE DECIBEL
For positive (4} values of the decibel — Both valtage For negative {—} values of the decibel — Hoth valtage
and power ratios are greater than unity. Use the two  and power ratios are less than unity. Use the two loft-

GIVEN: Decibels Valtage

Cu rrem} Eaties

right-hand columns, hand columns.
Power Voltage
. Ratro Fatio
Example — Fien: 44,1 dB; Find, ; :
g 0 qgc
___dﬂ_l_ Tg.: dE 3].,3 ...-..E\:F]. —dB+
- e —4%.1 dB (1.1230 [1.3508 - o
Valtage Foer Valtage Paer = 'lf::.».{..!uge Hower Vollage Fower
fatio Malie qE Ralvg falia i _R_..-!J_u'o__ Ratio 78 Fatin I Radwr
1.0000 1.0000 [ 1.009 1.000 5623 3162 E) 1.778 ERTY
JBERG ATT2 .1 1.m2 1.023 SB55% AN 5.1 1.79%9 J.206
0772 SAH5) 2 1.023 1047 B0 L 5 S0 5.2 1.0 3311
66 333 3 1.035 1072 RS HH 2951 5.3 1.841 1188
550 g2 A 1.047 1.0¥96 W50 RG4 G4 1.862 3.487
RIEEY] :-H-El'lﬂ 0 1.054 1.123 RN 818 55 1.5 1,548
Ai3ad AT A 1.072 1.148 G248 LT A1) 1.5 d.A31
D226 Ha11 T 1.084 1.175 G183 JIET 5.7 1.925 3,715
120 B3R B 1.064 1202 R ) C2GE0 5.8 1.0540 G384
0016 Rizg 4 1.109 1230 LEO7D 250 58 1.u7e 3,800
B913 43 1.0 E.122 1.25%9 L1 s 2512 6.0 1.995% 3.961
ABEI0 Bririivs 1.1 1,155 1,255 A954 2455 6.1 2AHE 4.074
HTI0 586 1,4 1.148 1.318 L489] Rkt L T2 4. 1060
LBEID T413 1.4 1.161 1.3449 AB42 L2344 6.0 7065 4260
B4l g4 1.4 1175 1.350 I 27191 L] T.089 4.3685
G414 TNT 1.5 1,189 413 AT32 2739 L) 2013 1.487
L3385 B g 1.8 1.202 1.445 ABTT 2188 X T.138 4.571
HaRT BTEI 1.7 1.216 .47 AR L2135 5.7 Z.163 4.077
BT BT 1.8 1.210 1.GT4 ARTI Jx0ga B8 2. 1RE 4. 7586
BIAE .B457 1.9 1245 1.549 4519 e 6.9 2.2113 4. 808
7943 6310 2.0 1.259 1.585 AT L1995 7.0 2.239 5.012
JTEAT BIAE 2.1 1.274 1622 A48 8RO 7. 2,265 5.124
i -V DG 2.2 1.258 1660 ATES 005 T.2 2,201 5,048
LT6TY H3EE 2.3 1303 1698 4116 1562 T4 2517 5370
7586 7 Ed 2.4 1.318 1.736 AT66 J1RZ0 T4 234 3.405
7409 a2 2.5 1.334 1.774 An7 1778 7.8 2.371 5 G2E
T4t3 s A 26 1.349 1.520 AER 1738 T6 2.054 ST
T32B 370 2.7 1.364 1.862 AR 1693 T.T 7427 T BEE
s E ] S4B 2.8 10280 1.%05 4074 166D TH YoARA LN
LTl 5129 2.4 1.71%6 1. 550 AQ2T7 1022 T4 2488 ! K 1K8
|
TO0TS B012 A0 1.413 1.9953 AGAT L1585 8.0 2512 I s.300
Rl ABDE 41 1.429 20472 J936 A549 .1 2.041 I Bo4al
Aif1R ATHG 3.2 1.445 0BG e A4 Bz 2.4570 B BT
Ai839 AGTT 3.3 1.462 2038 E46 NE . Z.6LH) £ Tl
JGTEN AT J.4 1.479 2188 L3R 445 B4 2630 6,015
G633 A467 3-9 L4596 2,239 SAThE MED R B.h 2.4661 7.079
GGOT 4365 3.6 L.514 2091 ATLS L350 5.6 20582 T4
JB531 A266 a7 L.531 P | 3673 BELL B.7 2.723 7413
JO45ET A1G9 Jd L.549 2009 LR A8 H.H 2754 7656
J1ET A0T4 5.9 1.&67 2,455 08 1285 RO 2.7T86 T.T62
B30 L3981 4.0 1.585 2512 LA544 1159 9.0 2.481% 7.943
6237 RO 4.1 1.6403 z.570 L3508 o .1 2551 R.128
S L6 AR 4.7 1.6522 2,640 AAET A0k B2 2 884 5318
SRS ATl 4.3 1041 2.6492 L Ve 175 B3 2917 B.AL1
G026 3631 4.4 1660 2704 S38E 148 9.4 24951 L
SH5T 545 4.5 1.679 ZHIS s d122 9.5 2985 BO913
BB 6T 4.6 1,698 Z.HE4 A5 s o6 £.020 B.1240
HEE] AARR 1.7 1.718 051 T3 A0Te 0.7 3.055 9,033
AT E4 3311 4.4 1.738 3020 S216 AT oG.R 3050 1,550
5649 G236 4.9 1.754 .00 2199 ) .10z 9.9 5126 5372
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vS. DATA REFERENCE Vs,

INSERTION LOSS VSWR

T¥ R¥ SYSTEMS, INC. offers this convenient means of determining the insertion
loss of FILTER, DUPLEXERS, MULTICOUPLERS, and related products.

[t should be remembered that the field accuracy of wattmeter readings 1s
subject to considerable variance due to RF connector YSWR and basic wattmeter
accuracy, particularly at low end scale readings. However, allowing for
these variances, this graph should prove to be a useful reference.
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FOR LOWER POWER LEVELS, DIVIDE
BOTH SCALES BY 10 (5 TO 50 WATTS)
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N BASIC
VARI-NOTCH FILTER TUNING PROCEDURE
L] L_SYSTEME‘:_J For 4" Dia. Cavities covering 1 32—960 MHz

INC.,

Applicable to Filters, Duplexers, or Multicouplers containing same.

®

PATENT HNo. 4186359, VARI-NOTCH

GENERAL

These cavities are usually of quarterwave design, and have
a small aluminum enclosure mounted to the end cap, containing
the small tuned circuit which is inductively coupled to the cavity
resonator. This small enclosure is attached to the cavity end cap
by two 4-40 screws, visible on the top surface. Some frequency
bands have a number of these "Vari-Notch box" assemblies which look
similar, but have varying coupling factors controlling the frequency
separations they will tune, which also affects the insertion loss.

These versions all tune identically, and specific performance
data should be obtained from the product specification sheets.

The circuit in the enclosure is parallel rescnant, and
connected in series with the connector center pins. You should
. measure DC continuity between the center pins,but not center pin to
ground, with all other cabling disconnected

The cavity center probe tunes the passband of this filter,
while a small air variable capacitor inside the "Vari-Notch box" tunes
the reject notch. The passband tuning overrides the notch tuning, so
your notch adjustment must be the last one made. The cavity resonance
"punches" the passband into the wide notch produced by the lower 'Q°
parallel resonant circuit. The notch, however, is not infinitely wide,
and 1f the notch resdéanance is greatly off frequency and isclation
is low in the desired area, the passband tuning will appear overly
broad until the notch has first been tuned to the general area desired.

Access to the notch tuning is obtained by removing the small
screw or rubber b%ttnn in the side of the "Vari-Notch box"

4 small insulated tuning tocl must be used to make the notch
adgmstment., Where isolations obtained are high, (over 40db) some
sgli'ivity to tool contact on the capacitor rotor may be seen, but

easily taken care of by “"offset tuning" the notch. (A tuning tool
is available under our model 95-00-01.)

The passband tuning is a sliding adjustment, held securely by a
1" shaftlock. Should the tuning appear to stick while sliding,
rotate and slide the probe while tapping on the rod with a screwdriver
. or other small tool. The shock will break the surface tension on
the probe contact fingers, aiding fine tuning adjustments.

401.1011

THRX SYSTEMS INC.



we preter shaftlocks Lo thracdear

the lock nut cauvses axial
freguency .

BASIC

FILTER

Signal CGennrator with Pad,

.qu: ::.'1||.| {_‘ J‘r'; I'_‘:I:_: Irll

and/or transmitter, using ?35$ha?d
selectlve Signa. samp.2x Tuning
shcwn _n TECH-AID 81006

\\\ Shaftlock

Sigrnal Source
\ Notch Tuning
"6 db Pad if

Source Signal Generator |-

———
b

. Tune passband
. Retunes notch

. Final tune passband

[ B T FYR -

Attenuation is determined by substituting attenuator

T

and matching detector levels.

THRX SYSTEMS INC. B525 INOUSTRIAL PARKWAY

ANGOLA MY 14006 PHONE 716-549-4700
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locking devices,
tenzion cod a resu_ting shift
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Substitution

as tightening
in

Receiver with 2nd
limiter moritor, o
br yadband detectior
with adeguate Danc-
pass filtering
ahead of detector

DO NOT use signal-
to-noise ratio de-
viges to measare
absolute signal
levels

Detector ;)

Attenuator

Zero for
Level Match

Rough tune Notch on reject frequency

. Final tune notch, always the last adjustment.
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VARI-NOTCH DUPLEXERS TUNING
INSTRUCTIONS
MODELS: 28-52-02 (220-225 MHz)
2B-85-02, 28-70-02, 28-69-02 (406-512 MHz) T1-3
2E-37-04, 28-37-085, 28-37-C6 (144-174 MH=)

Asscociated Instruction Material: TECH-AIDS 7eC02Z, 76007
GENERAL

These instructions apply to the abowve models, consisting of four cavities in
a symmetrical circuit configuration,

The VARI-NOTCH circuit, an exclusive design of TX RX Systems, Inc. produces
a wide, deep notch of isclation with selective passhand characteristics within
the band of operation.

The VARI-MOTCE circuit in the above models is contained in the small
housing attached to the cavity end cap. One circuit assembly tunes the high
pass or low pass response as reguired. The insertion less of each VARI-WOTCH
assembly i1s fixed per the design specifications for each model, but may be
factory adjusted to satisfy cther specificaticn reguirements.

The passband of the vari-notch circuit is tuned by adjusting the cavity
probe.  The isolation notch is tuned by adjusting a capacitor located in the
vari-notch enclosure, access being through a thread port normally closed by

. a 10-32 =zcrew in the side of the housing. An insulated tuning tool must be used
when adjusting this capacitor. A sketch of the type of tool required is shown
at the end of this instruction. (The factory can also supply such a tool at a

nominal charge.)

BASIC TUWING PROCEDUEE

Isoclate each filter section for individual tuning.

L ba

Tune the cavity prope for the circuilt pass frequency.
Tune the capacitor, using an insulated tuning tocl as shown,
for the circuit reject freguency.

4. DRepeal steps 2 and 3 at least ocnce for each filter sectiomn.

5. ¢Completely interconnect the duplexer filter sections, and
repeat steps 2 and 3, making the isolation adjustments (cavacitor)
last. In this case, you will inject the test signal into the
antenna port and detect at the TX or RX port as determined by the
particular adjustment being made. Load the opposite port (TX or RX)
in 30 chms when making this adjustment.

EST EQUIPMENT REQUIRED

A receiver on each duplex freguency to act as a detector.

2 metering cirecuit for the receiver lst limiter lewvel.

A 6 dB or greater 50 ohm pad for the receiwver input.

A signal generator capable of an output at least 25 dB abowve the
receiver sensitivity, including input pad.

=N FUR S I ]

4011020
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[solation is measured by the substitution method using the calibrated attenuator

of the signal generator.
using the 1st lTimiter reading as a level indicator.

Match signal Tlevels, with and without the filter section,

The difference in attenuator

settings is the filter jsolation.

Take care not to saturate the 1st Timiter and use a

& db or greater pad on the receiver input for forced 50 ohm reference.

Insertion loss is difficult to measure using the rough dbm calibration of signal

generator attenuators.

increments is the best method.

certain precautions, wil

A substitution step attenuator calibrated in 0.1 db
A wattmeter input and output reading, taking
1 also give a reasonable indications of insertion loss,

referring to TX RX Systems Tech-aid TA No. 76002, a graph of the insertion loss

¥s. power in and out.

TYPICAL MEASUREMENT cIRCUIT

FM SIGNAL
GENERATOR
1000 CYCLE
MOD.

Vari-Notch Capacitor

Tunes Rejection Motch

FILTER SECTION RECEIVER
OR E— }——9
DUPLEXER 5db

UNDER TEST 50 OHM PAD
OR GREATER

@137 @

LIMITER

fMONITOR

SINGLE FILTER SECTION

Shaft Lock, Cavity Probe
Tunes Vari-Notch Pass
Frequency. (S1iding adjustment)

«— Filter Input/Out Terminals.
(Non-directional)

4011020




FINAL TUNING CONFIGURATION

Low Pass Tuning High Pass Tuning

Tune low fregquency

Tune high freguency ?
rejection

rejecticn

Eigh Pass Input
(RX Detector or
573 ohm Load)

Low Pass Inpulb
[F¥ Detector or
50 ohm Load)

Single Generator
Input

0dd quarterwave length
interconnect cables

MNOTE: Low Dass Input on left of unit is strictly a convenient convention.
Follow labeling of unit is marked in reverse, as filter secticns may be
tuned either as low pass or high pass sections.

TUNING PROCEDURE

1. Inject the low fregquency into the antenna termiral and detect with a low
frequency receiver at the low pass input. Terminate the high pass input
in 50 ahms. Tune the low pass probes for minimum loss arnd lock shaft lacks.
2. Inject the high freguency ints the antenna terminal and detect with a high
frequency receiver at the high pass input. Terminate the low pass input
in 5C¢ ohms. Tune the high pass probes for minimum loss and loack shaft locks.
3. Inject the high freguency inte the antenna terminal and detect with a high
frequency receiwver at the low pass input. Tune the capacitors in the vari-
notch  housings for maximum hich freguency rejection.
4. Inject the low frequency intc the antenna terminal and detect with a low
frequency receiver at the high pass input. Tune the capacitors in the
vari-notch heousings for maximum low frequency rejection.

Your duplexer is now tuned and should meet the minimum published specification
as shown in the encleosed chart.
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VARI-NOTCH DUPLEXER SPECIFICATIONS '

ENERAL SPECIFICATIONS MTG. CODE
EMP. RANGE : -40°C to +80°C C: CABINET
IMPEDANCE : 50 ohms :
: : INTERGRAL
&
S &
S )

2 AS

S Q

&5 &

§ N
S S

MODEL ” D’ STD./0PT.
28-65-021406-420} 3.0 [350 |0.6{0.6{75|75| 15| R |5.25] 19|+3,-9 N |UHF
28-70-021450-470} 5.0 |350 |0.6{0.6|85]85| 30 | R }5.25| 19{+3,-9 N |UHF
28-69-02§470-512} 3.0 {350 |0.6[0.6|75}75 | 15| R }5.25| 19{+3,-9 N |UHF
28-52-02]220-22511.6 150 {1.5{1.5/90190| 40 | R |5.25] 19}|+3,-15 N |UHF
28-37-041144-1740.5 (125 1.7 11.71l65165 ] 30 R Is,25l19 | +5,-15% N IHF
28-37-05] 144-1740.5 [125]2.2}2.2]90}90] 40 R |8.75{19 | +5,-15 N UHF
28-37-06 [144-174}11.0]1125[1.2]1.217501 75135 | R 15.25]1 19 | +5 -15 N UHF
ABOVE 144-17412.0112541.2]1.2|90190]45 | R |5.25019 | +5 -15 N UHF

TUNING TOOL, critical dimensions

2 - 3" Max.

r

1/2" Max.

[y

'

| )=__J
b g ' L L 1160
3/32"

<:> Blade must be narrower than 3/32" insulated shank so as not to create metal
shavings from blade scraping on inner threaded barrel of capacitor.
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