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1.01 This section describes the TD-2 radioJ68331 
transmitter·reeei•·er (T-R) bay. Descriptions 

ro•·ertheT-R bay as used inbothre~ater stations 

and main stations. Block diagrams are given for 
the recei>·er JIOrtion and the transmitter portion 
of the T-R bay. Following the block diagram 
descriptions are more detaill>d descriptions of the 
individual units which make up the T-R bar. These 
desc r iptions include equipment features, ci rcuit 
description.andtransmissioncharacteristia;. 

1.01 The J68331 transmitter-receiver bay is the 
basic unit of the TD-2 radio system which 

is a microwave radio relay system operating in 
the frequenc)" range of 3700 to 4200 MHz. The 
TD-2 radio relay system traltl!mits television programs 
and multiple" telephone messages across several 
thousand miles. 

3.01 Th<! J68331 Lransmitter·,..,...'<!iver bay (Fig. 1) 
provides the radio reiJeaterequipment fora 

single one-way cha1mel at a repeater station when 
the 40-MHz shifter is used or the transmitting and 
rceci,·ing equipment at a terminal point when the 
receiver microwave ~o;enera tor is installed. The 
equipment consists of a single frame which has 
two fundamental divisions: a receiver and a 
transmitter. The equipment is so arranged that 
either a receiver, a transmitter, or both, may be 
furni~hed 
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FOR +30, +33 DBM AND 
+37 DBM (250V-5W ) OPERATION 

3.02 TheJ68331 transmittcr·ri.'Cch·er hay is coo.IL'<.I 
either as a JGR:I:ll:\ ty)l<! or a!'. a J68:l:l!B 

ty11e bay. The basic difference is in the wiring 
of the B·type bay to accept the newer. or List 4, 
microwa•·e generator. However, the A type may 
he modified to use the List 4 generator. A ba}' 

UNITS WHICH ARE ADDED FOR +37 
DBM (475V-5W) OPERATION 

consist>; of a 9·foot duct·type fr<~mework. The bay 
iR approximately 15 inches deep and :n.us inches 
wide. The bottom half of the bay is a«upied by 
units arranged for 19·inch panels. The lower units 
project 9·318 inches from the front of the uprights 
wherewlid·stale microwa•·e generatol'l!arevrovided 



and 9-3/4 inches where tube-tYIIe generators are 
provided. Tht'!IC uniu, Atarting M the bottom of 
the bay. are 

Tran~rnitter microwave gcnl'nltor 

Re<:e1~er microwave generator, at main or 
termim&l st.1.tion (or a 40-M Hz shifter at a 
TeiM!atersU&lion) 

Transmitter control unit 

Receiver control uniL 

The uppe r half of the bay is occupied h)' 
thereceiver.lf".andtransmitteroomponent.a 

and may be enclosed with hinged-type casing doors. 
The reeeiver equipment mounted within lhi~ ert.Sing 
consists of the If" equalizer and/or IP filter (at 
interstitial channel installationa), the IF main 
amplif~er.thereceh·eroonverl.erand !~'preamplifier 
unit,theima~suppressionfilter,andthereceiver 
beating-frequencyrejectionfilterifthebayis 
equipped with theJ68330D or P rect>i\'er converter 
and It' preamplifier. U the solid-state W main 
amplifier (JGI:I33()T) is u5ed, an additional bandpa11s 
filt.er(I080A)mustbeaddedalongwit.hthesolid·5t.ate 
amplifier. The solid-st.aw main 11mplifier includes 
a gate circuit which open11 the normal 11ignal path 
andappheatheearrierresupplyaignaltothe 
transmitter. Only one carrier re~upply generator 
i~JITOvided foreaehbaylineup(maximumof6 bays) 
1\"ith the unit mounted on the fint bay and the 
outputofthtgtneratoroonnectedlnseriestoeaeh 
bsy in the lineup. The transmitter portion includes 
the buffer amplifier (at main or terminal stations 
only), the transmitter modulator, the tran~milter 
amplifier, And the output monitor. The channel 
oombining and separating networks for the transmitter 
and recel\•er are mountlod at the utreme top of 
the bay in a horizontal position. These networks 
arearrangedforw1weguideoouplingtotheant.enna 
waveguide for the first bay in the lineup or to 
preoedingandsueceedingnetworkainadjaeentbay.s 
for an mt.ermediate bay of a lineup. A removahle 
cover, held in place with release fasteners. may 
be provided in front of the channel networks. 
Porced ai r cooling may be used for iJartieular tubes 
anduniaufthebay. 

:J.Ooll The local cable wiring between unit.!l on the 
bay i~ run in forms housed in the ducu at 

the right and left side of the bay. Separate eahle.s 
are provided for the receiver and the transmitter 
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in order tha~ only the required wiring need~ 
furniahedwhereonly a~eiveroratransmitter 
is furnished. The cable connections to the unit.& 
are made by means of pluga undjackR to facilitate 
removal of unit.& for bench maintenance. Coaxial 
cables.withtheuoeptionofdinoetva~.ehesbetween 
unit.&, also are housed in the regular wiring ducts. 

:J.OS The ma~imum power drain for the T-It bay 
is as follows: 

(a) For +30 dBm (1-watt) opoeratlon 

+250 0.200 0.070 0.175 
+130 0.330 0.330 0.125 
- 12 15.4 10.0 ll.l 

(b) For +33 d Hm {2-watt)oj)('fation, equippt>d 
with theJ6833Q.typereeeiver~..-onverter - l~' 
preamplifier 

AUX MAI N 
STATION RCVR 

+250 0.245 0.070 0.220 
+130 0.330 0.330 0.125 
- 12 15.4 10.0 11.1 

(c) ~·or +33 dBm (2-watt) operation. equipped 
\\iththeJG8387PrerPivl'rmodulator- ll-'pre· 
a~r~plifier 

+250 0.245 
+130 0.255 
- 2·1 0.200 
- 12 11.5 

MA IN 
TRMTR 

0.070 0.220 
0.255 0.125 
0.200 
9.1 11.1 



(d) For +37 dBm(5--waLL) @475V operation, 
equipped with ~ube type mierowave 
Renerator 

+250 0.200 
+130 0.530 
-24 0.200 
- 12 11.3 

MAIN 

RCVR 

0.070 0.175 
0.170 0.485 
0.200 
5.9 

(e) For +37 dBm (5-watt) @250V operation, 
equ1pped with solid-state microwave 
generator and IF main amplifier 

+250 
+130 
-24 
- 12 

0.235 
0.120 
0.200 
9.2 

0.120 
0.200 

MA l :~ 

TRMTR 

0.210 

3.8 8.5 

Note: Early in 1959, transmitter-receiver 
bays were ship!Je(lwith filters in the +130 •·olt 
and250-voltbatteryfeedersinthebays. 
Earlier bays have been, or may be. modified 
to include such filters . These power lead 
filters effecth·ely eliminate hits on working 
bays caused by surge!> in the +130 volt and 
2.50-voltfeederleads. 

3.06 The types and complement of the tubes, 
transistors,diodes,andcryst.alsusedinthe 

units in the 1'-R bay are listed in Table A. 

4.01 ,\ tJiock diagram of the o•·ernll transmitter-
receiver bay is 8hown in Fifl:. 9. In addition 

to !lhowing signal now direction, the overall block 
diagram includes ashortdescript.ionoflhe function 
of each block and three level diagrams: one for 
the +30 dBm transmitter, one for the +33 dBm 
transmitter, and one for the +37 rlBm tran~mitter. 
More detailed block diagram descriptions of the 
receiver and transmitter 110rtions of the T-R bay 
aregivenintheremainderofPart4. 

A. Rocolvor EquippodWilhthoJ68330DorJ68330f' 
RoceivorConvorlorond IF P .. omplifior 

4.02 The J 68330() receiver converter and IF 
preampli!ier is now rated Cor addition and 

maintenance (A&M) only. New receiver installations 
will have the J68387P receiver modulator and IF 
preamplifierdeseribed in Part 4B. 

4 .03 Block diag-rams lor receiven equipped with 
theJ68380()receiverconverterandlf' 

preamJilifier are shown in Fig. 10 (for repeater 
stations) and Fig. II {Cor tenninal stations). The 
input 1.0 a particular receiver is waveguide-coupled 
to lhe antenna waveguide if the receh·er is in the 
firstbayinalineuportoaprcccdingbayifthc 
recei••er is in an intermediate bay in a lineup. 
At the receiver, the incoming microwave signal 
maycontainanycombinationolone to six channel 
signals. Atlhereceiverchannelseparatingnetwork: 
(l)thedesircdchannel frequeneyisselectedlor 
the particular receiver and (2) all other signals are 
transmitted through the network to succeeding 
receivers. The incoming signal selected in the 
channel separating network is pii..Ssed through the 
receiverbeating-frequencyrejection filter{ifprovided) 
and the image suppression filter to the Rf' input 
oflhereceiverconverter. 

4.04 lnlhereceh·erconverter,theincomingsignal 
iscombinedwiththelocallygeneratedbeat.ing 

frequency which is 70 MH~ removed from the 
incoming carrier. The beating frequency is supplied 
by the receiving microwave gene rator or the 
40-MH"' shifter. One of the modulation products 
that results from this combination in the converter 
is the desired 70--MH~ frequency-modulated IF signal 
which ill amplified in the preamplifier section of 
the unit. The output of the preamplifier is patched 
to a 3\liA Wequali2er, which compenutes for 
phase distortion and/or a 574A IF filter, which is 
usedatstationsalonginterstitialroutestoprevent 
adjacent channel crosstalk during fading. The 
7Q.-M H2 signal is lhen applied to the input of the 
IF main amplifier where the major If' gain of lhe 
receiver is provided. An automatk gain control, 
which is located in the recei>·er control panel, 
controlstheo•·erall IFmainamplifiergain {tube-type) 
to compensate for fading and variations in 
transmission. IC the solid-state IF main amplifier 
is being used, the automatic gain control is an 
integral parto!theamplifier. The If' output from 
the IF main amplifier may be patched directly to 
the transmitter section of the same bay; or, at 
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TADL£ A 

TUBE, TRANSI.STOR, DIODE, AND CRYSTAL COMPLE:\l:ENT 

UNIT OF EQl!IPMENT TUnES 
PLLIG-IN DIODES TRANSISTORS CRYSTALS DIODES 

f.AQS GACG 313C 396A 40-tA 416 417A 418A VR1SO 41GC ·lOSB ~06A 453C 459B 473A 474A 497A 44A 45B 4SC 450 4SG 4SJ SlA 62A 62C G6C 28AA 28AB 108AC 

Receiver Converter 2 

lF Preamplll'ler 
2 (JGS330C) 

(J68330N) 3 

J68387P Receiver 
Modulator and IF I 3 1 I 
Preamplifier 

IFMain AmpllCicr 
G 1 1 (JG8330A) 

(J683301') 5 2 6 9 - 6 I l 

Receive•· Conh·ol Unit 
(JG8330B) • • 

(J68330W) 

tF Buffer Amplifier 1 (J68330F) 

(J68330S) 1 I 

Transmitter Modulator 1 

Transmitter A mpl iller 3 

.Microwave Generator 
2 1 3 1 I (J68330G) 

(J68387R-2) 3 1 1 2 I 1 1 

40-MHz Sblrter 1 1 2 1 

Output Monitor 1 

tDependlng on the opUon used. The options are shown on SD-59405-01. 
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terminals and main s t.ations, it may be cabled to 
an IF vatcbing bay. At the [)>llehing bay, s .,.·i tching, 
monitoring. terminating. and dist.ribution tapll may 
beprovided forflexibilityin est:~blishingand 
m&mt.aining:~ network. 

A. a eceive r Eqwip pedWI!klhe J6U87P Receiver 
MoclulolorondiFPreomplifler 

4.05 As shown in r.he block diagrams of Fig. 12 
and 13. tile receiver eq uipped with tile 

J68387 P (S·bar • J reeein•r modulator and IF 
preamplifier llu the same a rrangement from tile 
antenna to the ellannel separatin~t network~ u the 
receiver de~cribed in 4.03. TileS-bar modulator 
portion of tile J68387P recei\•er modulator and IF 
preamplifier combinea tile incoming microwave 
signal with tile beating-frequency signal. (Tbe 
arrangement of the beating-frequency suppliew and 
thefunctionofthemierowavegenern torsandthe 
40-Mih shiftl!r arc d{"!l('r ibed onder D.) The incoming 
mierowave signal and the bcating-fn!quency • ignal 
are injected into the 1338 wa,·efi[oide diredional 
filter "·hich applies the combined signals to the 
S-bar modulator unit. The 1338 filter 111M~ isolatl!s 
the reee i1•ed signal from the beRting oscillator and 
the beating-frequency signal from the waveguide 
pa.th toward the cllannel separating network. Tile 
SA or 19,\ isolator, whieh is ahead of the 1338 
filte r. 11rovidea impedance matclling at the S-l!ar 
modulatorinputandadditionalisolat ionofthe 
recei,·ed and beating-frequency signals. Oue of 
the modulation products in the modulawr ia tile 
desired 70 MH1: which is then amplified in the 
!IOlid-stal.e preamplif~er. 

"Sine~ th o mnolulu~ r )>ortinn nr the Jti~3~71' r~•c"·er 
lr>Oflulat<>ran~l l~'p,..,amplif"'ru"'"•!;c:hQnky·Mrn"'IS-barl 
doode.u .. caiiNitlwS-barmod"bu« 

4.06 The 70- ~H ~ ou tput of the modulato r is 
coupled directly into the IF preamplifier 

The output of the preamplifier is connected through 
a 315A eqoali1.er and/or either a 574A filter and 
191) vad or a ii74A filter and IOSOA rilte r to the 
IF main amplif~er. The 31SA f!(1oalize r compen$ates 
for phase distortion and the :,74A filtl! r and \OSOA 
filterarcosedatstationsalonginterstitialchannel 
routl!s topreventadjacentchsnnel crosstalk during 
fading. The 190 113.d attenuates the IF power to 
keep the tube-type IF main amplifier within its 
g11inoontrolrange. 
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The receiver control unit supplies de power 
andcontrolandtestfur>etionsfortherecei,·er 

modulawr and IF preamplifie r and the IF main 
ampli fie r. The recei\•er control units wh ic:h are 
used with tbe J68-387P receiver modulator and IF 
preamplifier alwinclodea - 19 voltrcgulawr cireuit. 
Thiscireoitsup11liesthe -19 voltawthe!IOiid-at.ute 
preamplifier and the bias eurrentto tileS-bar 
diode in the modulator. 

4.01 (See ~'ig. 14.} In the transmitter. when 
thetranlmitter· receiverbayisosedaza 

repeater bay, the frequency-modulated IF signal 
fromthereceiveroutputispntcheddi rectly,by 
mean~ of a coaxial lllllCh cord , throogb a fHIB p~~d 
to the transmitter modolator !F inpoL When used 
as a main station or terminal l<tation transmitter. 
the frequency-modulated IF s ignal from the IF 
patching bay is connected, by means of coaxial 
cahle, through a buffer ampli fie r to the transmitte r 
mod ulawr IF input. The buffer amplifier, by 
providing a good terminating impedar>ee, reduCCii 
reflections{echOf!ll)between the radiotranllmitter 
and the IF patehing bay. In the modulator. the 
70-M Hz IF signal is combined " 'ilh the output of 
the local microwave gener ato r to produce the 
lnmsmitted microwave frequency. The output of 
the micro .. ·ave generator mu~ t be a f requency 
70 MH ~ removed from the dellired transmit ted 
channel frequency. The output of the tran~mitter 
modulator is waveguide-coupled directly to the 
inpotofthe RFtransmitteramplifierwhichamplifies 
the aignal to the requi red output [lOwer. The 
output of the RF amplifier i~ " 'avegoide..:oopled 
th rough the output monito r tO the transmitter 
chMnnel combining network. In this network, the 
channel then may IJ.e combined with a maximum 
of five other transmitted channela. Tile output of 
the channel combining network ia directly 
waveguide-coupled to the network of tile next 
tranKmitteror.inthecaseofthefir$tba)'ina 
lineup, to the antenna wa~·eguide . The output 
monito r samples a s mall amount of the output 
po..-e r w provide means to {I) moniWr the output 
power and (2) energi~ alann1 in the event of an 
ftF outpotpower failure. 

D. hoting·FrequencySupplieo 

4.09 'l'woarrangements are providedforobtaining 
the local microwa,·e frequ encies required to 

combine (1) with the reeei\"ed signal in the receiver 



converter to produce the 70-MH~ IF frequency 
and (2) with the 70-MHz IF signa! in the transmitter 
modulator to produce the transmitted fn!quency. 
The arrangement app!icahle to auxiliary n!Jle&t.er 
station repeater bays employs a single microwave 
generator and a 40-MHz shifte r . With this 
arrangement,theoutputofthemicrowavegenerator 
is applied to a directional coupler in the 40-MHz 
shifter when! the signal is divided into two paru: 
one part i~ applied to the transmitter modulator 
and the second part is combined with a 40-MHz 
source to produce an RF signal which is 40 MHz 
n!moved from the microwave generator frequency. 
The output signal of the 40-MHz shifter then supplies 
thebeatingfrequencytothe receiverconverter. 
The primary advantage of a single generator with 
the closely controlled 40-MHz shift is that any 
variation in the frequency of the generator from 
thenominaldeairedvaluedoesnotadver!ielyaffeet 
the transmitted carrier frequency. Thus, in a 
long-haul system, the use of such an arrangement 
avoids cumulative carr ier frequency drift. To 
illustratethiS,Ill!Sumeanincoming3730-MHzsignal. 
The local microwave generator will have a nominal 
frequency of 3840 MHz. Part of the generator 
output is coupled to a 40-MHz shifter of closely 
controlled fn!quency to produce a new fn!quency 
of 3840 - 40 - 3800 MHz. This is mixed in the 
receiver converter with the received 3730-MHz 
signaltoproducea70-MHzintermediatefrequency. 
This 70-MHz and the 3841)..M Hz generator fn!qucncy 
are comllined in the transmitte r modulator to 
produce 3840- 70"' 3770 MHz, the transmitted 
carrier. If the generator frequency drifts to 

3841 MHz, the shifter output goeB to :!801 MHz 
and the IF becomes 71 MHz. The 71-M Hz signal 
and the 3841-MHz frequency from the generator 
mix in the transmitter modulator to produce 
3770 MH~ which is the 11ame Ill! befon!. An analysis 
of the case when! the generator fn!quency drifts 
abo,,e the signal fn!quency will give similar n!Sult.s. 
ltcanbe seen,then!fore,thatdriftin themicrowave 
gene nHor frequency results in a change in 
intennediate frequency but not in the transmitted 
carrier fn!queney. At terminal and main stations, 
two separate microwave generator!~ an! provided: 
onetosupplythereceh'erandonetosupplythe 
t.ra.nsmitter. With thi$ arrangement, the receil•er 
andtransmittercanbeusedindependcntlytopro''ide 
flexibility. 

5.01 The TD-2 radio system is so designed that. 
bythe\J.l!.Cofproperfn!quencyarrangements, 

as many as six broadband channels may be used 
ins tandem arrangement. This requin!s filtering 
equipment at the receiving end of the radio circuit 
toseleettheproperchannelfn!quencyand,atthe 
transmitting end, to combine the various channels 
without causing interference. The 1400-t~·pe 
networks and 140\-type networks are used in the 
receiver and transmitter, respectively. The blll!ic 
differencebetweenl400-typeand140l-typenetworkB 
is the orientation of the hybrid junctions. The 
1401-type network is shown in Fig. 2. 
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fig . 2-51ngi•Uni!CombfnlngN•Iwork (Ty ... 1401 ) 

A.. lqulpmenl f •olu,.o 

5.02 The O\' e rall dimensions of each of these 
ne tworks with the mo\'able arml of each 

hybrid junction fa<:ing inward Br,) Mpproximately 
4-5/ 16by5-5/16by 19 iucheslong. In the following 
tahle, the lettercodeofthel400-ori40Hype 
network :~nd lhe a.s!~ociated chan~~t:l frequency are 
shown: 

REGULAR ALTERNAH 

(:HAN 
t---r;;ET. 

CHAN· FIII'O "' FREO WORK 
~--'" IMHZI COOE IMHZI ooo• 

1 3730 A 7 3710 N 
I 3770 B 7 3750 p 
2 3810 c 8 3790 R 
2 3850 D 8 3830 s 

3 3890 E 9 3870 .,. 
3 3930 F 9 3910 u 
4 3970 G 10 3950 IV 
I 4010 H 10 3990 y 

5 4050 J II •1030 AA 
5 •1090 K ll 4070 AR 
6 4130 L 12 4110 AC 
6 1170 M 12 4150 AD 

The input side of a chanuel network oonsillt.s of a 
4Ajunetion followed by two 1300-typeband-re,ic(;tion 
filters. The output side employs a 5A junction. 
The 4A junction is a wa\'eguide hybrid eomisting 
of twovain;ofeonjugatearms(l and 2. 3 and 4). 
Ann I iseonne<:ted to arms 3and4 hyii.IO'lll'el(uide 
"Y". Arm 2 ia oormected to arms 3 and 4 by 11 

coaxiallineandcanberotatedlhrough360del(rees 
and locked in any pC>llition. A wa\·eguide tuner is 
incorporated in arm 2. The 5A junction is simil:1r 
tothe4Ajunctioncx~ptlhataw-.l.l'er-:uideterrnination 
is connected to a rm 2 in place of the waveguide 
tuner. In earlier networks, a IA junction, with a 
400A-type tuner connected to ann 2, wail uPoed in 
place of lhe 4A junction. Likewise, alA junction, 
wilh a 500A·type termination connected to arm 2, 
was used in place of the 5A junetion. In the 
1400-type network, arms 2 of the 4A and 6A 
junctions apJ~taron lhe same side of the network. 
lnlhe 1401-type, anns 2oflhe4A and5Ajunc::tionl 
areonOppC>llitcKidet~oflhenetwork. The 1300-type 
band-rejection filter, shown in Fig. 3, is a wa\'el(tlide 
filter consisting of factor)'·Rdjusted indueti\'e and 
capacitil·eelementaeleelrica.llyspact'd3/4wal'clen).(th 
apart. 



Fig. 3-Prlndplu of Conolru t llon o f lhe 1300-Type 
Filler 

8. Circuli Oe«rlplion 

5.03 Figure 4 shows the general block schematic 
of M channel separa t ing network. Tile 

wa,·eguide hybr id is a 4-arm unit, a version of 
which is shown in Fig. 5 as the lA junction. Input 
to arm I divides equally betweeu arms 3 and 4 
withnooutputtoarm 2 when 3 and4 have identical 
impedances. Although equal outputs are always 
obtained in arms 3 and 4 wi th an iuput to either 
lor2,therelativepha..'ieof theoutpu ts in 3 and 
4differsinthetwocases. When the inputisfrom 
ann 2, the outputs in arms 3 and 4 are in phase; 
whereas, when the input is from arm 1. the outputs 
in a rms 3 and 4 a re in phase opposition. This 
difference iu pha11ing may readily been seen to 
resultfromtheeircuitshownin the circuitequivalent 
of Fig. 5. With the input from branch l, current 
circulates around the series loop including 3 and 
4, say. clockwise in both , a t a ny g iven instant. 
and nopower appean nt 2. With tile input from 
brnnch2,ontheother hund. 3 and4areeffe(:tively 
inparallelinsteadofinseries andtheeurrentin 
one iB clockwise and counterclockwise in the other. 
Furthermore, nopower appeara al l. 

S.04 Considering powe r fl ow in t ile oppo11 ite 
dircetions.if,in:'land4,equal\·olt.ages are 

applied which are effectively in phase around the 

P<>gelO 

series circuit of 3 and 4, all of the power flow s 
intolandnoneinto2. lfeitheroneofthese 3 
and 4 voltages i~ reversed with respect to the 
other, they become effectively in parallel ins tead 
of in series and deliver all of their power to 2 
and none to I. With thisbt!haviorofthehybrid 
in mind, one may easily follow the a<:tion of the 
cir<:uit shown in ~'ig. 4. Input to arm I at tile 
top divides equally into arms 3 and 4 with no 
output to arm 2. Tile band-rejection filters in 
arms 3 and 4 reflect one band of frequ encies, 
wllich may be assumed to bt! that <:orresponding 
to channel I, and pass all other frequencies. The 
unrefleeted frequencies continue on and enter the 
lower hybrid by way of its arms 3 and 4 adding 
to eli.Ch other and appearing at arm I. No output 
is transmitted to arm 2. The hands reflected from 
the filte rs in arms 3 and 4, on the other hand, 
t ravel back to enler arms 3 and 4 of the upper 
hybrid. These rejection filters, llowe"cr, are not 
symmetrically located in arms 3 and 4. In ann 3, 
the <:onnection between the filter and the upper 
hybrid is 1/ 4 wavelength shorter than thatbt!twecn 
the fil ter in ar m 4 and the upper hybrid. The 
band that is refle<:ted by the filte r in arm 4 thus 
tra,·els a path 1/ 2 wavelength farther than that 
traveled by the band reflected in ann 3, 114 waveHmgth 
bt!forc rcfle(:tion,and another 114 wavelength after 
reflection. Asaresult,therdle<:tedwavesreaching 
the upper hybrid in a rm 4 have been reversed in 
phase with respect to those in arm 3 and thus 
they udd to give full output in arm 2 and have 
no effect on arm I. 

S.OS The net result of the arrangement shown in 
Fig. 4 is to transmit all but one frequency 

band and to drop off that band for amplifi<:ation. 
By oonne<:ting a number of such arrnngements in 
tandem, as indicated in Fig. 6, each drop5 off one 
channel for amplification and p11.88CS the remaining 
channels on to thenextsectionof thearrangement. 
For a &channel system, there will 00 six of these 
channel separating networks <:onnected in tandem 
and each will supply one channel receiver. The 
transmitting outputs s imilarly are conne<:ted to a 
chain of networks. 
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Fig. 4-1400-lype Nelwork-81o~k Diogram 

Fig. 5--IA.Jun<llon 

l'oge ll 
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Fig. 6--3-Sedion Channel S• paraling Network--Block Diagram 

5.06 Typical return loss and transmission loss 
characteristics from the input to the drop 

arm for such a network are as follows: 

AETUFIN 

"''' TRANSMISSION LOSS .. .. 
'" -20 1.00 10.20 

ro - 15 0.5710.07 

'" - 10 27 0.49 10.00 

ro 5 0.47 10.04 

'" 33 0.46 10.04 

'" 
., 0.<1 7 ±0.05 

'" +10 27 0.49 10.06 

'" +15 0.56 t O.lO 

ro +20 1.00%0.35 

beating-frequencyrejcctionfiltcrora sectionof 
flexibl e wa,·eguide. The filter is employed to 
prevcnt signals,attherceeiverbeatingfrequency. 
from being tr.1.nsmitted inlQ the channel lll!par.lting 
networks. These signals would be transmitted 
through the network to the adjacent channel where 
they would appear as interfering signals at the 
edge of the received frequency band. This filwr 
ill notrequiredandisreplacedbythesectionof 
flexible waveguide in bays equipped with the 
J68387 P (S.bar) receiver modulator alld IF preamplifier. 

A. Equipment F• otureo 

6.02 Thereeei\·erbeating-frequencyrejectionfilter 
in accordance with ED-59009-30, Group {) 

is a waveguide assembly wnsisting of a 400-type 
tuner. a 1303-type filter, and a wa,·eguide spacer 
Mounting s tuds are provided in the waveguide 
spacer for mounting the assembly in the bay. The 

6. RECEIVER BEATING-FREQUENCY REJECTION FILTER overall length of the til to r aS!Icmbly is approximately 
11·13/16 inches. The grou11 numbers of the l:ID3-type 

The received signal, selected in the 140(1-type filter!! for the various channels and received 
network, pa~ses through either a receiver frequencies are shown in the following table: 

Page12 



~~ ~~ 
"'" GROUP "'" ·~· HANNEL ~REO 

-·· "" 
FREQ -· "" ""' 

1 3730 I 7 3710 13 
I 3770 2 7 3750 11 
2 3810 3 8 3790 " 2 3850 ' 8 3830 16 

3 3890 5 9 3870 17 
3 3930 6 9 3910 18 
4 3970 7 10 3950 \9 

' 4010 8 10 3990 20 

5 1050 9 " 4030 21 
5 1090 10 11 407 22 
6 4130 11 12 411 23 
6 4170 12 12 410 " 

8. Circu it Oucrlpt lon 

6.03 The 400·type tuner is employed to correct 
for a slight impedance mismatth presented 

by the filter at the received frequency . The 
l303-typefilterisa2-sectionpeakrejettionfilter 
tunedtore,ie<:ttheretei\·erbeatin~:frequencyand 
to pass all other frequencies. The length of the 
waveguide spacH is determined by the electrical 
.!u:>pa,..dtion which is requin:.'ll between the 1303-type 
filter and the following image supprenion filte r to 
prevent distortion ofthecharacterinicofeither 
filter. The filtera.wembly has a peak suppression 
of 50 dB at the receiver beating frequency. The 
leng-th of the tuner is varied t.o compensate for 
variationsinthe\engt.hofthespacer. 

7.01 Thesignalfromthen::je<.:lion filterorfiexible 
waveguide section passe!l through the image 

tuppre~ion filter. This filter is a -..·aveguide type 
bandpallSfilter,-..·hiehpaslle$thereteh·edfrequency 
bandandsuppte~~SeStheimagefrequency, 140 MHz 
remo•·ed from the desired signal. The filter also 
provide~ additional attenuation to any unwanted 
signals out.sidethepa~~sband. 

A. Equipment Faoturu 

7.02 This image .uppression filter ill a Ja{ll-type 
bandJiaBII filter. It is a 4-i:1Wity waveguide 

filterhavinganoveralllengthofl9-13/32inches.. 

ISS I , UCTION41G-410-IOO 

The letter codes of the 130J.type filters and the 
as!IOCiatedchanr~elfrequenciuare~;howninthe 
followinJCl>lble: 

~~ 
ALT£RNATE 

CHAN· CHAN· Fll£0 NET· FIIEQ 
~" ~" "" (MHll ooo• "" IMHl) ooo• 

I 3730 A 7 3710 N 
1 3770 B 7 3750 p 
2 3810 c 8 3790 R 
2 3850 0 ' 3830 s 
3 3890 E 9 3870 T 
3 3930 ,. 9 3910 u 
4 3970 G 10 3950 w 
4 4010 H 10 3990 y 

5 4050 J II 4030 AA 
5 4090 K II •1070 AB 
6 4130 ' 12 4 110 AC 
6 4170 M 12 4150 AD 

7.03 Figure 7 shows a typical insertion loSB 
ehracteri~tie . 

8.01 The 1338 wneguide directional filter is used 
in receivers equipped with the J68387P 

I"C«'iver modulator and IF preamplifier. The 1338 
waveguide directional filter (t"ig. 8) combines the 
ineominJC microwave sig11al with the microwa•·e 
signal from the beating oscillator (nO) which i~ 
either the receiving microwave generator or the 
40-M H ~ shifter. There is a 1338 filter for each 
required BO frequency and each directional filter 
hu the corresponding BO frequency stamped on 
it. The 1338 filter codefl and their corresponding 
BO frequencies are listed in Table B. The directional 
filterconsists ofaband-rejectionfilteranda 
bandpu~ filte r. Both of these filters are tuned 
t.o the BO frequency. This provide& t.he required 
isolation bet"·een the received signal port and the 
BO signal port. the reby keeping the received 
microwa\"C frequencies out of the waveguide toward 
the beating oscilla tor and the beating oscillator 
s ignal out of the waveguide toward the antenna. 

Pog•l3 
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-••o -•~o ·•oo -oo - 60 +20 - •o • 60 .. o 
~ [GA~[·Tl OH CUTER '"[QU[NC> 

Flg . 7- TypicallnoertionlonChC1fO<Ieriolicof1301 -Type lmog•5uppreuionfilfor 

1338A 
13388 
1338C 
13380 
13381': 
1338F 
l338G 
l338H 
1338J 
1338K 
1338L 
!338M 
1338N 
1338P 
1338R 
13385 
1338T 

3780 
3800 
3820 
3840 
3860 
3880 
3900 
3920 
3940 
3960 
3980 
4000 
4020 
4040 
4060 
4080 
4100 
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RECEIVER PORTION OF TRANSMITTER- RECEIVER BAY 

RECEIVER 
BUT FREOUCHCY RECEIVER 4C)-IIHZ SHirTER 1338 REJECTION IIUG( lOCAL MICROWAVE R£CE I VCR CHANNEl 
filTER @ OR SUPPIICSSION G£N£RATOR &A OR 19A IIAV(GU IDC 

COHV£RT[R If IF If 190 If MA IN 
(MAIN OR 40 ·11HZ GENER.fiTOR COHYE~TER SEPARATING fllTtR I SOL.& TOR OIR(CTIONAl I'IIEA)4Pllf lEA EOUALIZER fiLTER lSI PAD .uiPLIF I til fllXIBU TERiot iNAL STATION OR IIOOUlA TOR NET\1011~ 

IIAV(GIIID( (9 F ll TtR 
ONLY I AUXILI ARY STATION ONLY 

- .---- - - r- -

~y@ -cOJ~ t>-rllo.4 R(C[tVING 
ANTENNA SYSTEM ____. <9 1-- <0 © © i-- - t-
OR PR[CEO I HG 

®I 
CHAHII(l 
S[PARAT lNG - '----

T - ...__ '--

1} ~~~ 
NETWORKS 

.€ :.a- <9 -· <9 .---- Wr>--1}>- rc FO H f-+® ® - - ~r® ·~ 
,_. 

H ® II ® - l ----- 1------
® <0 

TO SUCCEEDING .--- - ---- ----- --·>-=-
AEC( IVEA 
CHANNEL 

0 - ,.---
SEPARATING 
N[ T\IORKS Bf 

f1U£R 

- T I 

PASS(S 0£S I RED n l TEl! REJECTS II(J[CTS I IIAC£ I OUARTZ CRYSTAL· OUARTZ UYSUL· COle I HtS 40·HHZ PAOV I DES I MPEO· INSCIITS TH£ COI481HtS IHCOI'· I PROVIDES If CONPEHSATCS PROVIDES AOJIJSTS IF lCVtl . PROVIDES 
NICROVAY( IIEC£ IYER fR(QUE~tT THAT CONTROll(O CONTROL ltD SICHAl Ill TH ANC[ MATtHI HC:. AT lOCAL NICRD- INC NICROVAV( 4)4PltfiCATIOH fOR [NY(lOP£ fRCOUEh:Y fOil IIEC£ 1"1 E AOOIT IONAl 1r 
CHANNEl TO COHVCRT(O IS 140 ... Z HARMONI C •o-~z osc- COWHOH III CRO· MOOUlATOR INI'I.IT. \/AVE (IIU T I NG SIC~ll \liTH OIRECnY AT OElAY OISTOR· OISVIMINATION SIG~Al~ HICH[R ''"~~'-If ICAT ION. ASSICH(O BAY. BEAT fQCOUENCY. REMOVED r ROM (;[NERATOR IUATOR AND IIAYE SIGNAl TO PROVIDES ISO· fR(OU(HCY ) LOCAl MICROVAVE OUTPUT or rro~. 8ETV£[H TH AN ·H 0814 APPROXIMATE 
All OTH(R D[SIPED PRODUCES LOCAL AHPllfi(R. PROOUCE LOCAL LATION Of R£· SIGNAl AHO fR(OUENCY TO CONVERTER TO A()JAC[HT US( A 15·08 PAD, 65 DB (FOIA"O 
141CROV4VE 'II(R~AV[ MICROVAV[ fR(· . MICROVAVE fi!E· CEIV£0 AHO BUT· PROVIDES ADD· PROOUC£ 70·HHZ GIVE l011£R I~ 0.5-D8 lOSS I CHA'<N[l$ IIEM(N ·3• AND 58.DB !FE FULL 
CHANNELS SIGN.._ OUEtfCY THAT IS OUCNC Y THAT IS l NG fREOU(HCY ITIONAL ISOl· If SICNAL. THE NOISE fiGURE ALONG AN -39 08~ A 10·08 GAIN. Bf fiLTER DIA(CT(D IOVARD 70 '1HZ R(M()VtD 70 MHZ REMOVED SIGNAl~. AT ION. (TO AVOID IIIHRST IT IAL PAD, AND l(SS 
fOllOWING CHAN• fRO~ I NCOI< INC fROM INCOMING SElECTS PROPER 

NOISE PIC~UPS). CWANN(l THAN ·J9 0814 A 
N(L SEPAAATING MICROVAV[ ~ICROIIAVE 

SIDEB.O.NO A.ND 

I 
R(JCCTS UN\IANT· ROUT£ , 5·08 PAD. 

N(TIIORKS. SIGNAL Sl GliAL. (0 SIDEBANDS. t@Z ~·DB LOSSI 

t®r~·OB LOSSI 
OPTION 

lf· 33 -33 5 -34 ·38 ·5 
T _, 5 -a ( 15 • 1>8 PAD I ·23 

© 
l!·30 -30.5 · 3 1 · 35 -2 ·2 5 -~ I 15·118 PAD I ·20 

-0.!> I' ·2.6 -26.5 · 27 -31 ·o 
·0.5 : ~ ~~-111B PAOI ·18 

• TON FE! ·8 
l~:;'¥[b~9~E'f" IS 15 "'" +::~ ----=~u -66 :Jg ~ =lb~ · 40 115-118 PAOI ::::1, • ll..._ 

M<n ·33.5 -39 5 -23 •23.5 - 26 
lf -30 ·30 5 -36.5 -20 •20.5 ·23 

® lf -26 •26.5 -32.5 -16 ·16 ' •19 

+·62 ·62.5 ·68.5 -52 ·5p ·55 

'' 
.WTOWAT IC 
VOlUII[ PAD 
CONTROL 

---, 
PART Of" 1 
IF MAIN I 
AlotPl I ___ .J 

-D-r 
+10 08H 

f-· 

I 
I 

+10 08H 

_l_ 

-

.O.UTOI<ATICAllT SClECTCD TO 
A(GULAT(~ CAIN C IV£ THE DES I RED 
TO CONSTANT lEY(L AT THE 
CUTPUT or INPUT TO TH£ 
•10 0814. PATCHING 

EOUIPMCHT . 

+1 0 
+10 
+10 

+10 

+10 
•IO 
•10 

'10 

TERMINAL OR MAIN STATION EQUIPMENT -

l fN 

J I ~=ANSM I ncR I RCC(IV[R 

nh~·~.~.--•3 
l'ON I TOR I NG (OU I PMCNT 

AUTOMATIC Sill TCH I NG 
II(C( IV[R SWITCH 

NOT USED AT '4AIH OR TCRMIHAl STATIONS""' 

fUHCT IONS 

l(V[l AND POII[A DIAGRAM (APPROXIMATE) 

+30 0811 TAA.HSII I nCR OUTPUT 
•33 D8H TR ANSHITTCR OUTPUT 
+37 0814 TR AHSM I nCR OUTPUT 

+30 0&4 TRAHSHI nCR OUTPUT 
+33 D8H TRANSII I TT(R OUTPUT 
+37 08H TRANSH I TT(A OUTPUT 

NOTES: 

I. l(V(l AHO POII(R OIACAAN riCUR£5 I N OBH. 

2. fllT(R AOO(D OH OPTIONAL BASIS ON PR£·1955 BAYS. 

3. OPTION: 

(0 IS FOR R(C(IV£RS USING THE J68387P 
- R[C(IV(R MOOUUTOR AND 1r PR(AHPl l fi[R. 

@ IS fOR REC(IV(R~ USING THE J683300 OR J68330' 
AECC IV(R COHVERTER AHO If PRCAIIPllf I (A. 

@ IS FOR RECEIVERS USING TH£ J68330A 
IF IIAIN AlotPliFIER 

® IS FOR FIECEJVERS USING THE J68330T 
~ IF IIAIN AlotPUFIER 

( 1·\/ATT) 
(2·11ATT) 
(S·IIATT) 

(I·IIATT) 
(2·\/ATT ) 
(5-IIATT) 
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TRANSMITTER PORTION OF TRANS MITTER-RECEIVER BAY 

" 

I 
If BUfHR CO...ON TRANSMITTER 
.uiPliF lEA 5·011 PA.D MICROVAV[ TRAHSMintR lOCAl MICROWAVE 
(NAI~ OR (AUXI liARY CENtRA TOR TIIAHSH intR MODUlATOR GENERATOR 

STAT IONS MOOUlUOR ( WAIN OR T(RIII NAL ~TAltON (AUX Ili ARY filTER 
ONLY) TERMINAL STATION 

ONLY) STAT IONS ONlY) ONLY I 

r-
+5 OBM 

J·~ 
AUTOMATIC SWITCHING f-TRANSWI ntR SWITCH 

1} ~10 0811 

..-·-- ------- --+ 
~ 

Bf 
F llTER 
(NOTE 2) 

T 
ACC£PTS +3 TO INPROYCS THC If OUARTZ CRYSTAl· AN ElECTRON PASSES ONlY 
+ $01311 ITVBE - INPUT IHP(DANCE CONTROll(D TUBE MODULATOR DESIRED f H 
TYPE! OR ·7 TO TO TH( HARHONIC COMB INES 70-MHZ ltiCROVAV( 
+300M (SOLID TRANS141TT(R GENERATOR 

IF FM SIGNAl 
SIDEBAND. WITH LOCAL 

STATEI INPUT AAO MOOUlATOR. PRODUCES lOCAl MICROWAVE FRE-
PUTS, OUT AN MICRO\IAV£ fRt· OUE NCY TO PRO-
AOJI..lSTABLE LEVE-L OUENC Y. AlSO OUCE MICROWAVE 

TRANSMITTI NG C.S REOUIREO FOR PAOY IDES LOCAl 
THE TRANSMITTER SIGNAL, >S·DB 

HICROIIAVE GAIN BF FILTER MODULATOR. 
SIGNAL f OR USC SELECTS PROPER 

SIDEBAND AND \liTH •O·MHZ REJECTS UNWANT-
SHIFTER ED SIDEBANDS 

•5 
+5 
+5 

+5 
.s 
+5 

lf THE TYPICAL REPEATER SECTION lOSS, IIEASUREO FRO.. T~E INPUT ARII Of" THE TRAHSII ITTER 
COMIIINIIIG NETWORK OF ONE STA liON TO THE DROP ARM Of THE RECEIVER CIWINEl SEPARATI NG 
NETWORK AT THE NEXT STATION, IS 63 DB. 

't NINIKIN SIGNAl IIII lCH CAH B( lfUUY COMPCNSU£0 IIITH tr ANPllri(R OUTPUT Of +10 llE'4 AMO 
COIIR£SPOMOS TO A: 

(£132-08 FA.O( \III(N REC(I VIIIG fROM A +30 0811 T•AH~IntR} 
35-08 FADE WH£N RECEIVI NG FROM A +33 081ot TRANSMITTER OP"TlON@ 
37-011 FADE WHEN RECEIVING FROiot A +37 081ot TRANSMITTER 
40-DB FADE WHEH RECEIVING FROM A +37 DBM TRANSIIITTER>OPnoN@ 

@ 29-011 HOC IIII[N A(C(IVI III: f- A +30 D11M TRAHSM ITT£11 
32·011 FA()( WID RECEIVING FROM A +.53 01111 TRAHSMITTER 
36·08 FADE WHEN RECE IVI NG FROM A tl7 OIIM T- ITTER 

+12 
+12 
+12 

+ 12 
+12 
+12 

0 
OUARTZ CRYSTAl· 
COHTROll£0 
HAIU«lN IC CEN· 
ERATOR PROOUCES 
lOCAl 14 1CROVAVt 
rREOUENCY THAT 
IS 70 MHZ REMOVE~ 
fAo.4 OUTGOING 
MICA~AYE 

SIGNAL. 

+ 12 
+1 2 
+1 2 

+12 
+12 
+12 

POV(~ TIIANSW I TT[R 
TRANSMI TT(~ 17- TYP£ 

OUTPUT (HAN,[ l 
AMPllf lEA ISOLATOR MONITOI> COMIII Ntlr. 

H(TIIOIIK 

ro 
TRIJOSIIITTCR 
At;T(NHA STS l[H 

- OR PRCCCDING 
CHANNEl 
COto!BINING 
NETWORKS -

® ® 

~® 
> 

® ® 

®l~ 
fRO II 
<uccrrDI NG 
TUNS141TT£A 

~ 
CIWIN(l 
COiotBINIHG 
HtTIIORKS 

TO TRAHSH I TT£R 
CONTROL UN IT 

A 3·SUC( SI KilATES A GOOD SAMPl(S OUTPUT PASS£5 THIS 
ElECTRON TUBE I MPEDANC£ HATCH POII(R fOR BAY NICROVAV( 
"IPll f I ER 1/H ICH TO THE AHPLI f I ER lRAN~ISSION SIG114L TOVAROS 
AHPll f I ES TI!ANS· OUTPUT. US( (H) TtSTS, POII(R ANTENNA AHO 

14 1TTEO SIGNAL OPTION fOR +33 OUT PUT 14(T£R, COI481N(S TH£ 
AHO +37 08H lNO TO I NIT I AT( SIGNAl Il l TH 
OP(RATION. lOll POIIEA OUTPUT SIGNAlS FROM 

AlARM. OTHER OUIINELS 
TO II( 

OUTPUT 60A PAO TAANSIII TTED. 
+30 DBiot HONE 
+33 DBM ~-DB 

+37 0811 8-DB 

+30 
+33 
+37 

+30 
+33 
+37 

Fig. 9- TD-2 Transmitter-Receiver Bay-Block Diagram 
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TO RECEIVER 
ANTENNA 

1 @oR@ 
>-----.-1 

@)I 
@ oR@ 

- I @) 

CHI 

~ 1<!00 ( ) 
NETWORK 

TO 
SUCCEEDING 

1400 ( ) 
NETWORKS 

BA 
ISOLATOR @ 

OR 
2A 

CIRCULATOR @ 

ED-59009 l I 
RECEIVER 

BEAT-FREQUENCY 
REJECTION 

FILTER 

1?.01 

~~ 
RECEIVER 

~ IMAGE CONVERTER AND ,...... 
315A DELAY EQL SUPPRESSION IF PREAMPLIFIER ~ 

FILTER J68330-( ) 

_...., 
~ 

@ @ 
1--- ) Q ·~ 

@ @ 

57-lA 
FILTER 

RECEIVER 
CONTROL 
CIRCUIT 
J6833oe 

OR 
J68330'H 

ED-59414 ( ) 
RECEIVER 

BEAT-FREQUENCY 
FILTER 

IF 
MAIN AMPLIFIER 

J68330A,l.l 

OR 

J68330T 

,-..... 

.I..L 

ISS 1, SECTION 410-410-100 

,...... 
~ 

40-MHl SHIFTER 
J68330H, L I 

.I..L 
j 

(~ 

FROM TRANSMITTER 
MICROWAVE GENERATOR 

TO IF 
PATCHING 

TO 
TRANSMITTER 
MODULATOR 

Fig. 10-TD-2 Repeater Station Receiver Equipped 
With J68330-( ) Receiver Converter and IF 
Preamplifier-Block Diagram 
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TO RECEIVER 
ANTENNA 

1 @oR@ 
>-=:....__-==-~ 

@1 
® @oR@ 

--==~-=~----l 

1400 I l 
cn1 

NETWORK u 

TO 
SUCCEEDING 

14 00 I l 
NET WORKS 

BA 
ISOLATOR@ 

OR 
2A CIRCULATOR @ 

E0-59009-I l 
RECEIVER 

BEAT-FREQUENCY 
RE JECTION 

F ILTER 

1301 

n . IMAGE n RECEIVER CONVERTER 
SUPPRESSION AND IF PREAMPLIFIER u u FI LT ER J68330-l l 

I 
@ 

® 

l 
FIXED ATTENUATOR 

115 OBI 

. 

315A DELAY 
EQUALIZER 

®I @) 

MICROWAVE GENERATOR 
CIRCUIT 

J68330G OR 
J 68387R-2 

@ 
I--

574A 
FILTER 

@ @ 

@ 
.>----t IF MAIN AMPLIFIER 

J68330A, Ll 
OR J68330T 

RECEIVING CONTROL 
CIRCUITS 

J683308, Ll 
OR J6833 0 W 

ISS 1, SECTION 410-410-100 

...... 
!.I 

~ 
TO IF PATCHING AN O 
EQUALIZING CIRCUITS 

Fig. 11-TD-2 Main Station Receiver Equipp•d With 
J68330( ) Rece iver Convert•r and IF 
Preamplifier-Block Diagram 
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RECEIVING 

~ 
ANTENNA 

SA 
ISOLATOR @ 

OR 
2A 

CIRCULATOR @ 

@)oR@ 

1400-( l f-----
KS - 19748, Ll~ 

FLEXIBLE NETWORK 
WAVEGUIDE 

TO 
TRANSMITTER 

MODULATOR 

FROM TRANSMITTER 
MICROWAVE GENERATOR 

1301 
1338 

f----- IMAGE H SA OR 19A 1-- WAVEGUIDE 

SUPPRESSOR ISOLATOR DIRECTIONAL 
FILTER 

ED-~928, Gl 
TRANSDUCER 

ED-~9414-( 

RECEIVING 

I 
BEATING 

FREQUENCY 
FILTER 

17A J6833(1J .... DIRECTIONAL f.--- 40-MHZ 
COUPLER SHIFTE:R 

-

, 

@ 
J68387P 

RECEIVER MODULATOR 
AND IF PREAMPLIFIER 

@ 

1 
,--

® 
J68330 8 OR W 1-<-RECEIVER 

CONTROL 
UNIT @ 

ISS 1, SECTION 410-410-101 

31~A 
EQUALIZER 

@ @ 

J68330T 
IF 

MAIN 
AMPLIFIER 

J68330A 
IF 

MAIN 
AMPLIFIER 

@ 
574A 

FILTER 

@ 

t---'-- TO IF PATCHING 

Fig. 12- TD-2 Repeater Station Receiver Equipped 
With J68387P Receiver Modulator and IF 
Preamplifier- Block Diagram 
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RECEIVING ANTENNA 

@oR@ 

1 
SA ISOLATOR @ 

OR 
2A CIRCULATOR @ 

@)oR@ 

140Q-( 1 ~ 
KS-19748, U5 

NETWORK FLEXIBLE 
WAVEGUIDE ~ 

1301 1338 
IMAGE H 8AORI9A~ WAVEGUIDE 

SUPPRESSOR 
ISOLATOR DIRECTIONAL 

FILTER 

ED-50928, Gl 
TRANSOUCER 

J6BJ87R-2 ) RECEIVER @ 
MICROWAVE 
GENERATOR t (FB,FH) 

(LOW POWER) 

Ill-DB 
AT TEN 

J68JJOG OR J68J87R·2 
RECEIVER 1--------_.J 

MICROWAVE 
GENERATOR 

____...., J68387P 
RECEIVER MODULATOR 
AND IF PREAMPLIFIER 

ISS 1, SECTION 410-410- 10( 

~ 
315A 

~ EOUALIZER 

@ @ 
® ® :> • 574A 

FILTER 

LA 

@ 
L A 

@1 
-=====:::::;---~~ 

,-
J68JJOT 

IF 
MAIN 

AMPLIFIER 

J68330B OR W 
RECEIVER 

CID 
f-<+-J J68JJOA 

IF 
MAIN 

AMPLIFIER 
CONTROL 

UNIT 
t--4..__- TO IF PATCHING 

@ 

Fig. 1~TD-2 Main Station Receiver Equipped With 
J68387P Rec eive r Modulator and IF 
Preamplifier-Block Diagram 
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FROM 
RECEIVER---~ 

IF MAIN 
AMPLIFIER 

FROM IF 
PATCHING -....,L...,_J-+l 
CIRCUITS ..-. 

FROM 
4D-MHZ ---~ 

SHIFTER 

5·D8 
19A 
PAD 

IF 8UFFER 
AMPLIFIER 

TRAN SMITTER 
8EAT­

FREOUENCY 
FILTER 

@ -
~® TRANSMITTER 

MODULATOR 
~68330L, L2 

@ 

® 
(NOTE 8 ) 

® 
@ 

0 <l 
T0 40-MHZ ~--------------------~~--~ 

SHIFTER 4 

MICROWAVE 
GENERATOR 

AMPL I AMPL 2 

n @ 4 16C @ 416C 

u (NOTES I, 
2 AND 3) 

I NOTES I, 
2 AND 3) 

I 

AMPL 3 

® 
n 
lJ 

17-TYPE 
I SOL 

OUTPUT 
MONITOR 

ISS 1, SECTION 410-410-100 

TO TRANSMITTING 
ANTENNA 

L~ 
ISOL ATOR I 8A 

@) >----------1 CIRCU~:TOR 
t@ 

@.@416C 
~· n 

@.@416D lJ 
® ~+ INOTES 2, ~· 

@@ 
(NOTES 2, 14011 ) 

NETWORK 

(NOTES I , 2 
A ND 3 

I 
(AFl (FA) 

"" I 

3 AND 5) 

DC - DC 
CONVERTER · 

3 AND 4 l 

r 
FROM 

PRECEDING 
14 01( ) 

NETWORKS 

">---------
r:FA) 

TRANSMITTER 
CONTROL UNIT 

J68330M,L1 

® @ 

+130V_ 
DC 

NOTES: 
I . OPTIONS (EO ) AND (AF) ARE USED WHEN A +30 DSH (I -WATT ) TRANSMI TTER OUTPUT 

IS DESIRED. 
2 . OPTIONS (EP) AND ( AF) ARE USED WHEN A +33 DBM ( 2• WA TT) TRA~SMITTER OUTPUT 

I S DES IRED . 
3 , OPTIONS (EP) , (S) AND (FA ) HAY B£ USED WHEN A +37 DSH {S•WATT) AT 475V 

TRANSMITTER OUTPUT I S OESIRED AND OPTIONS {EP). (E ) AND (AF) Mo\ Y BE uSED 
WHEN A +37 DBM (5-WATT ) AT 250V TRANSMITTER OUTPUT I S 0£S IR£D, 

4 . FOR OPERATI ON WI TH A +33 DBH TRANSMITTER , I NSERT A 60A PAD " · OPT I OM 
{EP ) SET AT A 4 - DB LOSS IN THE POW£R MONITOR ARM. FOR +37 DBM OK•AT I OM, 
USE OPTI ON (EP ) SET AT 8· DB LOSS . A PAD I S NOT REQUIRED FOR TH£ +30 08M 
TRANSMITTER. 

5 . SEE LATEST ISSUE or SD- 594 11- 01 FOR CORRECT NUMBER Of 17-TYPE I SOLATORS 
FOR FREQUENCY USED. 

6. SEE LATEST ISSUE or SD-5~03-03 FOR CURRENT CIRCUIT I NFORMATION. 
1 . OPTION ( Al FOR REPEATER STATION; OPTION l8l FOR TERMINAL OR MAIN 

STATION. 

Fig. 14-TD-2 Transmitter-Block Diagram 
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