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DUPLEXER INSTALLATION PROCEDURE CI-056

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

. le Verify that your station duplex frequencies are the same as those to which
the duplexer is tuned. These frequencies are on the wnit identification label.

2, : Without the duplexer in the system, tune the transmiﬁte;f into the station
antenna and measure the output and reflected power. These readings -will be
used as the parameters to which the duplexer is compared. : =

3+ Install the duplexer into the system with the wattmeter between the

transmitter and duplexer. Connect the station antenna to the duplexer antemna

‘terminal, Retune the transmitter and read the forward and reflected power.

- From the chart on the back of this page, using these power readings, the VSWR

- of _th; duplexer can be found. The typical VSWR is 1.25:1 or less, the maximum
"is 1.5:1. SR T L

b, | Next, measure the output power from the duplexer into éhe st&_tioﬁimtema.'
- Divide this reading by the net input power (net input power = input power -
-reflected power from #3). Go to page DS-1001 at the end of this manual and

“look down the heading Power Ratio, for a number that is closest to the calculated

.value.. Then look to the right of this number, under the DB Column, and read
the insertion loss of the duplexer, This value should be equal to, or less
than, the specification of the duplexer. . : SRR N

5« To check the receiver insertion loss, inject the receiver frequendy into
the receiver with a signal generator and obtain an umsaturated first limiter
reading, note the generator output level. Next connect the receiver terminal
of the duplexer to the receiver and inject the receiver frequency into the
antenna terminal of the duplexer. Adjust the generator for the same limiter
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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‘ SINCIATR RADIO LABORATORIES INCORPORAT CI-03)

TUNING PZ@%M@OZMQZW
Models: Q-202C, 0-208G, Q-2BO1lG, Q-2BO2B

lexers can be retuned to a minimum of 500 KHz separation in their MWwaoﬁwdm

202G and Q-208G, 1L8~17L MHz; Q-2B0O1G and Q-2B02G, 132-1L8 HMHz) Both bands

in mmww for w§¢@ommm of optimizing standoff cables, L2, see Hume@@@
re if the duplexe %Qﬁ are w@wﬂﬁwmq w s to wm shifted out of its originally
frequency sub=ba ﬁm (as stated above) you will have to change L2 cables to

s

optimum specifications.
. 4 T e (e £ 7w N
s 4®wﬁ,n%0mm to the originals (appx. = 1 MHz of

a duplexer to frequencic
follow steps rww through | x we complete *cduaw _When a_greater
t umﬂ¢ﬁmp in this order.

(D

N i

en follow steps (1) through r%J then repeat (3

e n

mgggwpﬁmmaazﬁdcﬂziﬁmam:ﬁwwﬁgﬁ$ﬁmmwmoszwmﬁmJQmmmwmwowAammwﬁﬁmamsﬁmSO@mH
56011 or equivalent), receivers on each of the two duplex frequencies {or one which will
i both) and a first limiter monitor meter. See I.D. 3008 for Ummwm test circult.

¢

a
CI-3099 and CI=3019 give circuit disgram and individual cavity detail re spectively.

As you follow below steps be certain to adjust the output of the signal generator as
necessary to maintein a readable but unsaturated level on the first limiter monitor.

“1; Inject high duplex frequenc Vi  HeFeTo (high frequency terminal) and detect
wﬁ at antenrna terminal. (moni ﬁ@ me imiter of receiver on wﬁpw frequency)
Adjust the cevity tuning rod of Cl and of C2 for meximun signal to receiver.

23 Injec w@d duplex frequency into L.F.T. (low frequency terminal) and detect it
at mww ma terminale. %&w mw the cavity tuning rod of €3 and of CL for maximum
signal wo receiver. -

muw Inject low duplex freguency into HeoF.T. and detect it at L.F.T., adjust the
dielectric stubs on cevities Cl and €2 for minimum signal to receiver. Lock

stubs in position.

%
g
o

Inject high duplex frequency into L.F.T. and detect it at H.F.T., adjust the
wwmwwmwanlmmmma on cavities C3 and Cl for minimum signal to receiver. Lock

stubs in position.

=N N . . o
‘51 Repeatl step (1) then lock tuning rods in position.

Repeat step (2) then lock tuning rods in position.
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,Hm ﬂmw Hcow zﬁaw aa%wmm »wg the \amﬁg. The size and Hocmwﬁes H

of loop- determine the gmmwgg loss of the filter section, in mmsgmw aww,
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SINCLAIR RADIO LABORATORIES INCORPORATED

INFORMATION SHEET D.S« No. 1025
Q-SWITCH OPEN CIRCUITED STUB 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 accomplished 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 cénter 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 nall
is approached, but not peaked, remove the existing section and install the next shorter
one. (WWW
length possible for the stub). Stub center conductor sections for each 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 setting. This is to ensure mechanical stability.

LOCK STUB BARREL

» = R [y : I
L[ oo = mji SRS e

|
DIELECTRIC
TUNING ROD

CAVITY ASSEMBLY WITH JUNCTION BOX ———

VARIOUS

REMOVABLE
'NTER

wtCTIONS
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| FM SIGNAL W |

t
. GENERATOR ,
% PRy |
L 0] 50 omd
@/ T 6 DB PAD :
| U } 1st LIMITER
@ — | ™~ : | MONITER _j
“S. STEP ATTENUATOR /? - > )
 30¢EBeE p- i
e 50 OHM . .
— 10 DB Pad ! RECEIVER ON TEST FREQ, |
E—— ¥ . ’

/

/. INSERT TERMINALS OF
FILTER UNDER TEST, REFER TO
DETAIL TUNING PROCEDURE (DTP) OF
APPROPRIATE DUPLEXER OR FILTER

EQUIPMENT NOTES:

1o 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
conbacts as N, BNC, or TNC Jacks.
If the 50 ohm test cables are RG-8A/U, RG-213/U or similar size, use
UG-21B/U connectors for modification. If the test cables are
RG-58/U, RG-141/U or RG-142/U, use UG-536/U or UG-88/U connector for
modification.

2¢ 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 MEASURES FOR MORE RELIABLE MEASUREMENTS

le Use a minimum of adaptors in test cables, especially UHF and
conversion types between N, UHF or BNC. The VSWR and associated
phase shift of 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. When measuring attenuations over
80 db, RG-58/U cable should not be used because of excessive radiation.

INTERGABYNG, DIAGRAM o 3908 _pace_ 1 __.or.2 ... . paseliov. &

MODEL _Tagt. - Cimeudt- -- ASSEMBLY No.._.._ N/A . . QUOTE No. . N/A
RELATED PERFORMANCE CURVES ... N/A

RELATED CABLE
SINCLAIR RADIO LABORATORIES, INC.

DESIGN SHEET C. S. No... N/A P.O. BOX 23 TONAWANDA, NEW YORK 14150



2G-8A/U or RG=-213/U cable will permit measurements of 100~1%0 db only if inmput and output
filter cables are not in close proximity, Double shielded cable, as RG=~9/U or RG-142/y,
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 suspected, 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 monitor, using sufficient generator drive for a readable but unsaturated level,
Note the dbm level of drive on the signal generator, Now 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 drive, in dbm, by the amount of attenuation
added to obtain the previous reference level on the first limiter monitor. If RF
leakage is occuring, 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 RF 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 VSHR level of the
attenuator,

Measurementﬁof Insertion loss by substitution method.

Insert the two terminals, between which the insertion loss is to be measured, inte the
test circuit on Page 1. If the filter is a duplexer or multicoupler, remaining

terminals need not be terminated, Remove all attenuation from the step attenuator if this
is used., Using a signal generator and receiver on the test frequency, 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 lst 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, between which the attenuation is to be measured, into the
test circuit on Page 1, If the filter has more than two terminals, as a duplexer eor
nulticoupler, terminate_all renaining terminals with 50 ohms before making measurement,

Using a signal generator and receiver on the test frequency, set the signal generator
drive for a readable but unsaturated level on the 1st limiter monitor., Note a
reference level on the lst limiter monitor and the dbm level on the signal generator
attenuator, (The step attenuator is not used for this measurement,) Remove 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 moniter 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 Tuming Procedure of the particular model under test
. for typical values of Insertion loss and attenuation.

AN

INTERCABLING DIAGRAM No._.3008 ___ PAGE_____ 2. __OF __2 _ _ DAfENov. 87
mopeL Field Filter Test Circuitpgeemmy Mo, NA QUOTE No.. N/A

RELATED PERFORMAMNCE CURVES . A,,__‘N/A..'._,._,__,_n_____;___._,~_».._‘._-,m__-m,-_h___,.\

RELATED CABLE
SINCLAIR RADIO LABORATORIES, INC.

P. 0. BOX 23 TONAWANDA, NEW YORK 14150

DESIGN SHEET C. §. No.. N/A
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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 10OSS
TR f RUETAYE S
X _w:-’,';‘g i e e j
: f Tx ANT Rx
Kttt s ot sl . St e ¥
i A = — | o 3
] e R
il el Ll o P (T
B ENGTH | ; ; i
1 \‘;.'! 4 i : : 5-“'.‘.‘.“;._.5,...-
o ) -—{“t“ o v T
K ,./ \L~ \\,._”.,.,.‘_,,..__......‘Lm t!',;q : L‘t’t’t——-—————ﬁm .'_(
"’\.._.....'..___.) ‘)
THR G L INE iyl
f/:‘a -7_\ T/'V' sr-: T' "/{E’ KA IR rlf':
o~

1. Adjust length "A"™ 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 "A"
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 "A" may be chosen and then varied by
the addition of 1/8, 1/4 or 3/8 wavelengths, each time
retuning the transmitter. The addition of one of these
lengths, or the initial length of "AY" will give a maximum of
power out with a minimum of plate current.

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

);g/s = 973 = ins.
freq. in Mc/sec |
e/l = 1946 . oa)

freq. in lMc/sec

3>\g/8 2919 = : ins.
Treq. in Mc/s5ec

}kg = wavelength in solid polyethylene dielectric cable
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T TT e r T MTRATITMS KR R oy
C{Mﬁ.ﬁa R TEST CIRCUTTS ANT MEASUR

(T TECHNIQUES - Continued

‘hen maximum power output has been obtained through the
#Mwmx@w note this power and disuonnect the duplexer fron
nal length of A% and connsct dix rectly to the imﬁvamﬁaﬂ
d dwmmy ~os;. Aetune transmitter, maintaining same
coupling, and Le powsr Qﬁwﬁr;.

Sompute power ratio from P oout {Duplexer)
P out (Ko duplexer);

the insertiorn loss from Uata Sheat 0E~1001.
SWH of the wattmeiter should be 1.2.1 or less and

&L cm numercus adaptors in making connecticns should
avoided because the VSWR of these adaptors is often 1 poor
pot

&

Nﬁﬁwrggmzm‘mﬁrwmmmtduumvqareg,a:mmffmmmw
msg connee ﬁo -2 shonld be m¢~wa@9 erquaﬂ ﬁamw*me N

helr impedance characteristies

1
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H. I Wi .. WL H. i

Sl LY Kl RASEA LA ‘.m.iw/w

check the recesiver Mw woﬁ 1088, conneot ﬁf@ nuwnc*+ |

To

a8 shown above and ehtain m s;:mwmsmn leyel on ::@ H»Hm
limiter monitor, talking care not to saturate the limiter
cireult Note @:a é»ﬁgm<www signal dmﬁmw.. thwﬁw signal
M%wwankﬁ inte the receiver and decrease the signal gensrator
output szaw aum same reference level is obtained as with
the duplexer in the eirenit. The 5mn@wﬁuom loss can be
read from ths amwmmwénnm in dbm as mzmﬁ from the signal
generator dial or wwuw the ratic of the B»ndmﬂcuam. uaing
the following : nwvwm gyw and HQmewﬂah to the table on

P
g
s

NDe. 1001.

;w‘%c# out) = Qy-cmm (Sea 1S-1001
dupléxer inj o capverd
to db

Voltags Ratio = microvolts (4
mlcrovolls |

The lengt .,_nwu‘ the Aﬁwwmxmw and the receiver may have
oM ﬁwnw ioss and may be adjust

ed
£l z,w?a & . found that the receiver iz n
a8 meﬁﬂd or ag sasily mgw+m¢Wvﬁ by slight misma

SECTICN IXT MEASU

LTTER MOISE

Thie isolatio

smitter cavity or
cavities and

wm provided
S5 sm neasared wn bwean
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ODUPLEXER TEST CIRCUITS AND MEASUREMENT TECHNIQUES - Continued

the transmitter input terminal and the receiver terminal
with a 50 ohm dummy load on the antenna terminal.

B EIGNAL “CUPLEXEFE
GENERATCR B
on Rax FRES : " R
rﬁ,}’ M T .Z'i Y i i
pd eyl
t

i T i i
! ) 26 PR PR et s s
s i P ; f
i P : g S [T A GECEIVE R M,
{ gl 0L JCHR LERL bt el e ML
i Ban e i i '

—

L

fgécfiﬂéﬁﬁT?f?”-W R
- -. it T e
The measurement is made at the receiver frequency and
utilizes 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 in line) 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 the 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,

microvolte (duplexer out)

Voltage Ratio =
- _ microvelts (duplexer in)

The 10~db pad should be left on the generator output at

all times since the generator is looking into an unmatched
line at this frequency. In actual practice, the cable
léngth connecting the transmitter to the duplexer will
affect the total amount of noise suppression, since the
transmitter is 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 adverse length can be chosen
whgch 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 such as varying frequency separations and
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DUPLEXER TEST CIRCUITS AND MEASUREMENT TECHNIQUES - Continued

internal extension cable lengths in the duplexer, the best
solution is to provide an adequate safety margin of 10-15 db
above the theoretical value specified by the manufacturer or
systems supplier, '

SECTION 1V MEASUREMENT OF ATTENUATION AGAINST RECEIVER
DESENSITIZATION

This isclation is provided by the receiver cavity or
cavities and ussociated circuitry and is measured between
the transmitter input terminal and the receiver terminal
“with a 50 ohm dummy load on the antenna terminal.

EM SlaHAL | | DUPLEXER
GENERATOR | 4 ‘
oN Tx FREG, | ‘ | Tx B A
e o RPN I S )
s R o1 H =
L.é o U S CRECEIYER
L. ¥ | . lomw T |
TR T B e e {7 e
M A S T T

. | ST 4 l:rg::_—#
The measurement is made at the transmitter frequency and
follows the same procedure as in Section III. Connecting
the circuit as above, signal generator power is increased
until a useable, but unsaturated, level is obtained on the
first limiter monitoer. .Note dbm or microvolt level on
enerator attenuator., . Next, connect the signal generator
leaving 10 db pad in line) directly to the receiver and
decrease generator output until the same reference level
is obtained as with the duplexer in the circuit. Note the
dbm or microvolt reading of the generator attenuator.
The isolation in db will be the difference of the dbm
values. Using the microvelts, form the voltage ratio as
in Seetion III and refer to Enclosure DS-1002.
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CONVERSION TABLE OF VOLTAGE AND POWER RATIOS TO DECIBELS
FOR INSERTION LOSS VALUES UP TO -6UB
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VOLTAGE  POWER RATIO DB VOLTACE POWER RATIO DB
RATIO RATIO
1.0000 1.0000 0 .5998 .1898 3
«9772 «9550 - .9839 L4677 3
9661 .9333 - 3 LO76L 4571 3
) «6607 4365 3
«9333 «8710 6 JOL57 4169 3
.9226 8511 o7 6383 L4071, 3
6237 . 3890 Lol
.8913 7943 1.0  .6166 .3802 L.2
.8810 . 7762 1.1 .6095 <3715 43
+ 8710 »7586 1.2 .6026 .3631 L
+8610 « 7513 1.3
.8511 NI 1.4, .5957 35,8 Le
: -5888 <3467 L.
<8414 7079 1.5 .5821 +3388 L.
.8318 .6918 1.6 5754 .5311 L
.8222 L6761 1.7 .5689 +3236 Le
.8128 6607 1.8 ,
.8035 6457 1.9  .5623 «3162 P
« 5559 «3090 5e
« 7943 <6310 2.0 « 54,95 « 3020 56
.7852 6166 2.1 .5433 «2951 5,
« 7762 . 6026 2.2 5370 . 2881, 5.
7671 . 5888 2.3
.7586 « 5754 2.4 L5309 .2818 5
. 5248 «2751, 5,
« 7499 « 5623 2.5 ,.5188 2692 5,
o 72414, « 5288 2.8 ]
.7161 «5129 2.9  ,5012 «2512 6.
.7079 5012 3.0
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CONVERSION TABLES OF VOLTAGE AND POWER RATIOS TO DECIBELS FOR
ATTENUATIONS UP TO -120 db

VOLTAGE RATIO  POWER RATIO ATTENUATION - db
5623 .3162 5
3162 1 x10-1 10
.1778 ~ .3162 x 1071 15
1 x10-1 1 x1072 20
.5623 x 1071 .3162 x 102 25
.3162 x 1072 1 x 1073 30
1778 x 1071 . 3162 x 10-3 35
1 x 102 1 x 1074 L0
.5623 x 1072 .3162 x 1074 L5
03162 x 1072 1 x 1075 50
1778 x 107° 3162 x 1070 55
1 x 1073 1 x 1076 60
.5623 x 1073 .3162 x 10~6 65
.3162 x 10~3 1 x 1077 70
.1778 x 103 .3162 x 1077 75
1 x 107k 1 x 1078 80
5623 x 10~k .3162 x 10-° 85
03162 x 1074 1 x 1079 90
1778 x 1074 .3162 x 109 95
1 x1075 1 x 10710 100
.5623 x 107  .3162 x 10-10 105
.3162 x 1075 1 x10711 110
+1778 x 1075 .3162 x 10711 115
5 = 10-6 1 x 10712 120



