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DUPLEJSER INSTALLATION PROCEDURE GI-0^6

This duplexer comes to you tuned and ready to install in the system^ no field
tuning has to be done on the duplexes The following steps should be followed
to insure proper instoUationo

!• Verify that your station duplex frequencies are the same as those to which
the duplexer is tuned^ These frequencies are on the unit identification label.

2. Without the duplexer in the system^ tune the transmitter into the station
antenna and measure the output and reflected power• These readings will be
used as the parasaeters to which the duplexes is compared*

3. Install the duplexer into the system with the wattmetsr between the
transMtfcer and duplexero Connect -the station antenna to the duplexer antenna
texminato Retune the transmitter and read the forward and reflected power •
From the chart on the back of this page ^ using these power readings^ the 7SWR
of the duplexer can be found. The typical 7SWB. is 1*2$ :X or less, the maximuai
i8 l.$:l«

!». Next, measure the output power from the dupleacer into the statAon antenna,
Divide this reading by the net input power (net input power m input power <
;refleo-b8d power from #3). Go to page DS-1001 at the end pf this %anual and
look down the heading Pbwer Ratio^ for a number that is closest to the calculated
value• Then look to the right of this number^ under the DB Column^ and jread
the insertion loss of the duplexer<, This value should be equal to^ oy Xess
than^ the specification of the duplexes . .1

$• To check the receiver insertion loss, inject the receiver f^quenoy Into
the receiver with a signal generator and obtain an unsaturated first liniiter
reading, note the generator output levels Next connect -the receiver terminal
of the duplexer to the receiver and inject the xteoeiver frequency into the
antenna terminal of the duplexes Adjust the generator for the same Itmiter
reading and note the generator output level. The difference between this
reading and first reading is the insertion loss of the duplexer,
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SINCLAIR RADIO LABCRATORIBS INCORPORATED

INFORMATION SHEET
Q-SWTTGH OPEN CIRCUITED STUB

D.S. No. 102$
Page 1 of 1
October 1971

The following discussion applies to all Q-Switch Filters which have the stub,
coupling loop and standoff cable built into one integrated assembly.

The stub is an open circuited section of coaxial transmission line, whose electrical
length can be varied through two adjustments. A vernier adjustment is accomplished
by sliding the dielectric tuning rod over the center conductor. A fixed change in
the center conductor length is accoampUshed by changing center sections.

Depending on the particular Q-Switch Filter^ the lengths and number of removable
center sections vary. The removable center conductor lengths are chosen so that
a continuous electrical length adjustment can be achieved with a slight overlap•
Inserting the dielectric electrically lengthens the stub and withdrawing the
dielectric shortens the stub. For example: When tuning the reject notch of the
filter^ if the dielectric pushes all the way in as a null is approached^ but not peaked,
the stub center section wants to be longer. Remove the existing section and screw
on the next longer one• Conversly, if the dielectric pulls out all the way, as a null
is approached^ but not peaked, remove the existing section and install the next shorter
one• (The one inch section can be screwed on from either end thas, giving the smallest
len&th possible foac" the stub7» Stub center conductor sections f^ filter are
available free of charge if they are required for retuning^
When adjusting the stub in any filter circuit, the fixed center conductor section
should be used where a minimum of 1/8" or dielectric rod covers and end of the
center conductor at final settings This is to ensure mechanical stability.

LOCK

1

STUB BARREL

-1

-I
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(

1 t
< B

}1 FM SIGNAL
GENERATOR

©c 50 OHM
6 DB PAD

'^ STEP ATTENUATOS

-4Si33i<;(00<?
1-:—- —

/
50 OHM

10 DB_^ad

^ INSERT TffiMIKALS OF
FILTER UNDE& TEST/REFER TO

DETAIL TUNING PROCEDURE (DTP) OF
APPROPRIATE DUPLEXER OR FILTER

r 1st LIMITE8
MONITER

I RECEIVER ON TEST FREQ, j\——--- -J

1<

2.

EQUIPMENT NOTES:- '

Quick-slip connectors can be made by sawing off the outer barrel
of the male plugs• They can then be inserted in a variety of female
contacts as N, BNC, or TNG Jacks.
If the 1Q ohm'test'cables are RG-8A/U, RG-213/U or similar size, use
UG-21B7U connectors for modification. If the test cables are
RG-58/tj, RG-141/U or RG-142/U, use UG-536/U or UG-88/U-connector for
modification.

The step attenuator is one providing 0,1 db increments for measurement
of low insertion losses using the substitution method. This may be
omitted and the attenuator on the signal generator^substituted,~but
with substantial loss of resolution.~ (Kay Model 1/432 C illustrated)

3» FM signal generator may be measurements model 560 M or equivalent.

PRECAUTIONARY I/EASUHES FOR MORE RELIABLE MEASUREMENTS

!• Use a minimum of adaptors in test cables, especially UHF and
conversion tyges ^etween N, UHF or BNC* The VSWR and associated
phase shif-fc o? UHF type connectors can cause erroneous readings,
especially when measuring low values of insertion loss.

2^ RF leakage is occasionally a problem when measuring Filter attenuations
in the area^of 60 db or greater, VJhen measuring attenuations over
0 db, RG-58/U cable should not be used because of excessive ra^ia,ti9n«

INTER^y^filAGRAM No- —300g—,-PAGE-..-i-
MODEL ^s^.e^e^.. _ ASSEMBLY No. ._.—_N/A..__ -_--.. -

-N/A.

OF.— 2 -...--... -....DA-rsJtoi—6^

QUOTE No.—

RELATED PERFORMANCE Cim'ES

RELATED CABLE

DESIGN SHEET C. S. No.-N/A—
SINCLAIR RADIO IABORATOR-ES, INC.

P.O. BOX 23 TONAWANDA, NEW YORK 14150



1?G-8A/U or RC->213/U cable will permit measurements of 100-ltO db only if input and output
filter cables are not in close proximity. Double shielded cable^ as THG^Q/V or RC<»142/u,
is advised for measurements over 80 db. Occasionally, RF leakage occurs because of
excessive radiation from the signal source» insufficient shielding of the receiver or a
combination of all the above< If the measurements of a filter section indicates a lower
level of attenuation than expected, a parallel path of lower attenuation (RF leakage)
may be the reason. If this occurs» you will not be able to measure attenuations greater
than the leakage path • If leakage is suspectedy a simple test can be made as follows:
Insert the terminals of the filter under test and obtain a reference level on the first
limiter %onitor> using sufficient generator drive for a readable but unsaturated level,
Note the dba level of drive on the signal generator, Nov insert a known level of
attenuation in series with the filter section^ as a 6 or 10 db pad • It should be
necessary to increase the signal generator driver in dbmy by the amount of attenuation
added to obtain the previous reference level on the first limiter monitor. If RF
leakage is occuringy the signal generator drive will be practically the same, indicating
a path for RF other than thru the filter section, It can be easily shown if the filter
section is responsible for the W leakage< The results of the leakage test should be
unaffected by placing the additional attenuation before or after the filter section in
the test circuit, allowing for slight variation due to possible VStiR level of the
attenuator^

Measurement,of Insertion loss by substitution method<

Insert the two terminals, between which the insertion loss is to be measured^ into the
test circuit on Page 1. If the filter is a duplexer or multicoupler, remaining
terminals need not be terminated• Kemove all attenuation from the step attenuator if this
is used. Using a signal generator and receiver on the test frequencyy set the generator
drive for a readable but unsaturated level on the first limiter monitor• Note a
reference level on the 1st limiter monitor and the dbm reading on the generator attenuator
if the step attenuator is not used, Remove the filter terminals and connect leads of
test circuit together• Snap in attenuation on the step attenuator until the reference
level on the 1st limiter monitor is reached^ or reduce signal generator drive if step
attenuator is not used. The amount of attenuation added by the step attenuator or the
decrease in dbm of the generator attenuator represents the filter insertion loss*

Measurement of Attenuation by the substitution method,

Insert the two terminals» betwn which the attenuation is to be measuredy into the
test circuit on Page !<. If the filter has more than two terminals, as a duplexer or
multicoiyler, terminate all remaining terminals with 50 ohms before making measurements

lining a signal generator and receiver on the test frequency» set the signal generator
drive for a readable but unsatur&ted level on the 1st limiter monitor. Note a
reference level on the 1st limiter monitor and the dbm level on the signal generator
attenuatora (The step attenuator is not used for this measurement.) Bemove the filter
terminals and connect leads of the test circuit together» Reduce the output of the
signal generator until the reference level on the 1st limiter monitor is obtained• Note
the dbm level on the signal generator attenuator. The difference between this and the
previous level represents the filter attenuation in db,

Consult the Data Sheet or Detailed Tuning Procedure of the particular model under test
for typical values of Insertion loss and attenuation»

INTERCABUNG DiAGRAM No.- 3QQ8_^__-pAGE.
MODEfc Fl?M.18>llt?r Test-circuitASSEMBLY No. .. -_N/A-

RELATED PERFORMANCE CURVES ._-„ _____ .N/A'

_2 -_OF---J2--.-

QUOTE No.

_ DATSNs.'K^-fiT
N/A

RELATED CABLE

DESiGN SHEET C. S. No. N/A_._
SINCLAIR RADIO LABORATORIES, INC.

P.O. BOX 23 TONAWANDA, NEW YORK 14I5£



SINCLAIR RADIO LABORATORIES INC.

P. 0, Box 23
Tonawanda, N. Z. 14150

TN NO. 1003
Page 1 of 4
January, 1966

DUPLEXER TEST CIRCUITS AND MEASUREMENT TECHNIQUES

The following instructions and test circuits are recommended
for use in the field to obtain the best results in
determining the insertion loss and isolations provided by
any duplexer:

SECTION I TRANSMITTER INSERTION LOSS

! i D.^L^ZP. I
j^-^ ^ ^... ..^-..-.,, j

I ' ' ; \r>. /\br~ Rx I

2^ ^! IS3 j
•^ ^,^.^,, _ u ;
i . -,.;: t\^f ^ : ? ^

I ^r^ 1 ! i
^^ / ^ . ^ '^ _^m-' ^n-.^^ ^— .—^ ^p.

THKUi-iNS. ------

^TT^E.TtiR ^00^
^c:.^^

!• Adjust length nAn to give the highest power output when
tuning the transmitter into the duplexer^ There will be
some VSWR looking into the duplexer and the length of nAn
will determine the yeactive component reflected to the
transmitter. Because the adjustment range of the transmitter
output is limited, it has been found that adjustment of the
length for maximum output can prove advantageous for lowest
insertion loss* Laboratory measurements are made with
heavily padded signal sources and detectors and these cable
lengths are then not as important*

An arbitrary length for nAn may be chosen and then varied by
the addition of l/^, 1/4 or 3/8 wavelengths, each time
retuning the transmitter• The addition of one of these
lengths, or the initial length of ttAn will give a maximum of
power out with a minimum of plate currents

The trial lengths for the common comnunications bands can be
computed from the relationships below:

ins*

ins»

I

ins •

\sA

^

38 221.
freq,

- 19A.6
freq.

2919

TrT

1n~

Mc/sec

Mc/sec

freq» in KcTsec

,g » wavelength in solid polyethylene dielectric cable
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DUPLEXER TEST CIRCUITS AND MEASUREMENT TECHNIQUES - Continued

the transmitter input terminal and the receiver terminal
with a $0 oha duamy load on the antenna terminal.

^/I^ I ^^^
o^ /<^ fW^ti

Avr ^
i—tE&

c^^ —cS^£c^v£K If:
.^J

^KEce'ivc./f. -rf-.i-r

w^^/r^f^. ^<v ^cr L
^^rr^R. _j-4lfc-^

The measurement ia made at the receiver frequency and
utilises the same method as that used to measure insertion
loss. Signal generator power is increased until a useable,
but unsaturated, level is obtained on the first limiter
test monitor when connected as above. Note the dbm reading
or microvolt reading on the generator attenuator^ Next^
connect the signal generator directly to the receiver
(leave 10 db pad incline) and reduce generator output
until the same reference level is obtained as with the
duplexer in the circuit. Note the dbm reading or microvolt
reading of th® generator attenuator. The isolation in db
will be the difference of the dbm values* If the microvolt
readings are used, the attenuation can be obtained from the
ratio of the two readings and referring to enclosure DS-1002,
use the closest tabulated value.

microvolts (duplexer out)
Voltage Ratio " ' —

microvoIts (duplexer in)

The 10'db pad should be left on the generator output at
all times ©i&ae the generator is looking into an unmatched
line at this frequency. In actual practice, the cable
length connecting the transaitter to the duplexer will
affect the total amount of noise suppression^ since the
transmitter ia an unmatched source of receiver noise power .
on the receiver frequency and is looking into a reflective
load• The cable length which gives the greatest mismatch
at the receiver frequency will provide the best noise
suppression^ Likewise, an adTerse length can be chosen
which will Actually reduce the noise suppression by about
6 db less than the value measured^ using a padded signal
source. Unfortunately, this length is already adjusted
for the best transmitter output through the duplexer. Since
there are a few other uncontrollable factors affecting noise
suppression sueh as varying frequency separations and
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DUPLEXER TEST CIRCUITS AND MEASUREMENT TECHNIQUES - Continued

internal extenaion cable lengtha in the duplexar, th® best
solution is to provide an adequate safety margin of 10-15 db
above the theoretical value specified by the manufacturer or
systens supplier.

SECTION IV MEASUREMENT OF ATTENUATION AGAINST RECEIVER
DE^ENSITIZATION

This isolation is provided by the receiver cavity or
cavities and associated circuitry and is measured between
th® transaitfr input terminal and the receiver terminal
with a 50 ohm dummy load on the antenna terminal.

FM Si^^L [ i ^^PLE^E^
6&v^n^ \
a^ Tx ^£<.

s ^^i:.^^ ;

!^<v TV ' |
r=Sa /^^ S

\~K^IT^€^.~TTs~r
\ ^;^'.:r^ ^ ^

^ ^/^^'c^ ?-i—

Th» moAsurement is made at the transmitter frequency and
follows the aaae procedure as in Section III. Connecting
th® circuit AS above, aignal generator power is increAsed
until a uaeable, but unsaturated, , level ia obtained on the
first llnitar monitor. Note dba or microvolt level on
generator attenuator. Next, connect the signal generator
(leaving 10 db pad in line)'directly to the receiver and
decr»aae generator output until the same reference level
in obtained AS with th® duplexer in the circuit. Note the
dba or aicrovolt reading of the generator attenuator*
The inolttion in db will be the difference of the dbm
values* Using the microvolts, form the voltage ratio as
in Section III and refer to Enclosure DS-1002,
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CONVSRSION TABLE OF VOLTAGE AND POWER RATIOS TO DECIBELS
FOR INSERTION LOSS VAX.UES UP TO -6DB

VOLTAGE POWER RATIO DB VOLTAGE POWER RATIO DB
RATIO RATIO

1.0000 1.0000 0 •699^
.9^6 •9772 .1 .6915
.9772 .9550 .2 .6839
.9661 .9333 .3 •6761
.9550 .9120 .4 .6683

• 6607
.9441 ^913 .5 .6531
.9333 •8710 .6 .6457
.9226 .8511 .7 .63^3
.9120 8316 .8
.9016 .6l2g .9 .6310

.6237
.6913 .7943 1.0 .6166
•^810 .7762 1.1 .6095
..^710 ,7566 1.2 .6026
•8610 .7413 1.3
.^511 •7244 1.4 .5957 .354^ 4.5

.5^3 .3467 4.6
•8i4^ *?°7? 1.5 • 5821 ,3386 4.7
.6316 .6918 1.6 .5754 .33il 4.8
.8222 ,6?6l 1.7 .56^9 .5236 4.9
,8128 .6607 1.^
•8035 .6457 1.9 .5623 .3162 5*0

.5559 •3090 5.1
.7943 .6310 2.0 .5495 .3020 5.2
•7^52 •6166 2,1 .5433 .2951 5.3
.7762 .6026 2.2 .5370 .2^4 5*4
:7674 ''5^6 2:3 '^'" 'fcuutt

.75^6 .5754 2.4 .5309 .281^ 5.5
.524.8 •2754 5*6

•?W -5623 2.5 .51^ .2692 5.7
•Z^ *5W 2.6 .5129 .2630 5.8
•732? •5370 2.7 .5070 .2570 5.'9
,72^4 -$22^ 2.8 ;^^ *K'^'V "'•

.7161 .5129 2.9 .5012 .2512 6.0

.7079 .5012 3.0

•.4^96
.4786
.4677
•4571
• 4467
.4365
.4266
.4169
.4074

•3?81
.3^90
.3^02
•3715
.3631

3.1
3.2
3.3
3.4
3*5
3.6
3.7
3.^
3.9

4.0
4.1
4.2
4.3
4.4
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CONVERSION TABLES OF VOLTAGE AND POWER RATIOS TO DECIBELS FOR
ATTENUATIONS UP TO -120 db

VOLTAGE

.5623

.3162

.1778

1 X

.5623 x

.3162 x

.1778 x

1 X

.5623 x

<3162 x

.1778 x

1 X

.5623 x

•3162 x

.1776 x

1 X

.5623 x

.3162 x

.177^ x

1 X

.5623 x

• 3162 x

.1773 x

1 X

RATIO

10~1

1C-1

10-1

10-1

10-2

10-2

10-2

1CT2

10-3

10-3

10-3

10-3

icr^

10-4

10-''

10-4

10-5

10-5

10-5

10-5

10-6

POWER

.3162

1

.3162

1

.3162

1

.3162

1

.3162

1

.3162

1

.3162

1

.3162

1

.3162

1

.3162

1

.3162

1

.3162

1

RATIO

x 10-1

x 10~1

x 10-2

x 10-2

x 10-3

x 10-3

x 10-^

x 10-4

x 10-5

x 1CT5

x 10-6

x 10-6

x icr7

x 10-7

x 10"8

x 10-3

x 1CT9

x 10-9

x 10-10

x 10-10

x 10-11

x 10-11
/

x 10"12

ATTENUATION - db

5

10

15

20

25

30

35

UO

45

50

55

60

65

70

75

80

65

90

95

100

105

110

115

120


