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GL:'\UlAL j·;�t,;,·::, r !(),'; 

1-1. FU�CTIO:;A.L DESCRIPTION. 

CONFIDENTIAL 
�:AVSHIPS 94581 

SECTION 1 

GE:..;ERAL INFORMATION 

Th"' Or,-:..�.": R"':ei·;e: of Counlermr:asur�:s Receiving Set AN/FLR-ll(V) and D:.:ection Finder 
Group A�/FR.A-54! V) (ft!f!!re 1-1) cons1sts CJf CountermAasures Rec ci ver R-1125/ F LP i.l'l& Oscillator
?ower Supply o-nB/fL.R. Countern:easures Rece.ivey R-1125/FLR is a tr!ple:-(;QnY<l-rSIOI\, super
heterody{lfi rl'cl?wsr coverH'Ig the tr"'flleF!t;'f raf'ge of 2 me to 32 me ir. iour bands. Th� recei\·er output 
\S.�Ii thllrd (;00\le.rS.It.Nfreq�o�ent.¥ of6S kc:., �nd the bllndwi&t-h IS GO kc. Two du·ec:t:rliUI..dll\j coonters 
shoMI th• fre'{ue��.c.� to r.u.hlck -ttle recen•er }S tuned as the sum or both cou.nre.r read1nss. The 0-923/FLR 
pt" o� tdes th4' opera..ttll.! pows.r re<Ju•recl by� R- l 125'/f LR, and a c.rystt.t 1-tt�l"'tr�llqd, 100-lo:c. n!'ierence 
Signal wtuch permitS ad!uslment of th" MEGACYCLE cou.ntel" )n prec:tse 100-k.c: 1ncr111meots throughout 
� tunini r<t7\ie. oi the R- t11S/f L.R. Af! mtnna.J interpollrtlon- ClS«.iHator on thot R-1 J25" f U(l pro·ndes 
con.ttnu.ous -!untl\9' oi ea.ckl 101>-kl: �ncr•m•n'i. Com�un«f coull'le.r reo.dins-.s iMhc.:aTQ tbe center-frequency 
o1 n>ce•ver 1'11.1\Jll.� t.u�11-1 att :u::cur.icy of 3-.;.ps per l'n«!id-<..�le ::Slll cps: the M.EGACIJC Lf counter inchcates 
lOO-kt Steps ood tk? KILOCYC.UZ <.wrm<r !1\dlcaru.frequencieos �t�n each. s�. 

No !.a.c:nRy e;:: f:t::d 2:-.ar.ges have l,ec,n made to this eq·.apment. 

1-3. QCICK? : E?E:'\CE DATA. 

(1) ��C:.:E:'\CLATURE. 

(a) Co...:::e�:":'.":l5:Jr<:S necei·;Pr n-1125 'FLR. (�l Csc��ic.:or Po·;.cr Supply 0-93.3/FLR. 
(2) CG\'T:OACT .'\UMBER: !\Obsr 81308. 

(3) _.:..:.:3! E� T TE �; PERATURE LI l\ll TA TIONS: Equipment will opera t e ·.qt:C1:: 1: ;nits of 0°C 
zoF} to -5J'='C (-l:::�oF} after nonoperaung exposure to temperatures from -62°C (-73°F) to +75°C 

{+1850F). 
b. EL:::,::-cz:CA.L CH..4.RACTERISTiCS. 

(l\ FR�Q'Ui:NC'i RANGE: l"on:::-:al, 2.1NC -r. Jt. me;:. inclusive. 

t1) TUNING B,AN�S AND BAND AANOi£.5: fo�Ar l=onds - 2-4 me, '}-& me._ 8-16 me, and 
U�32. me. 

(L3) iVPe OF PREQUOJCV CONTROL.: Ct-y�l..oSc.llktTOr coilltrot oof')O(l> tOD-kc:.. itlcremems; 
lf>>Ser" ln<;t'Ecll\EI'Ib COrrtll11.10'1l.Sly t\U\ed Uinf' L-C c:>SC illator. 

l4) TYPE.S OF RE:C EPTION: Receiver o\ltpat i!> an intermediate freque,..q from 3Skc to 9S kc, 

<Cflntered c!X &s k;'.c... ��u'Q�"! aU modulation aH!r..e retQ\veel Slenal or· signals Wllk f1tl.ehty. (6tJ !(G·D· (5} MAXIMUM RECET\IER OUTPUT: 64 r»ilhwatts il"!l:o a 250-ohm rt>oisti11• locd. �l.(J� 
(il �QIIOIC'!(-CONTROL CRYSTAL (O.Scri.IJ;a,tor:-Power- Supply c:>-'U8/fl.R}. - ... 

�) G:overn�rrt designation: CR-42/U. 

(�J Osctlltman treiw�ncy: ICQ ke-. 

{�) Ci.":yst•t O(KU4hn�te,.tJ4t"d:tiA1'E': lSOc l167°f') =l°C. 

mHr.INA L - CO�flCE�TlAL 1-1 
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AN/FLR-ll(V), /FRA-54(V} l\ECEIVER 
GENERAL INFORMATION 

(�) Frequency accuracy over operating rant;e: 3 parts per million at 75oc (167°F). 

(7) FREQUENCY·CONTROL CRYSTAL (Countermeasures Receiver R-1125/FLR). 

(�) Government designation: CR-46/U. 

(E) Oscillation frequency: 285 kc. 

(£.) Crystal operating temperature: -400C (-400F) to +850C (+185°F) t3°C. 

(£!) Frequency accuracy over operating range :  tO. 01% from -40°C (-40°F) to -r85oc 

(8) FREQUENCY STABIUTY AND ACCURACY DATA • 

(,<!) Continuous tuning: 3 parts per million ±50 cycles. 

(b) Environmental changes: 3 cycles per megacycle t150 cycles, frequency change fro m 
,·)c (-32°F) to 50°C (122°F). 

Change 

Line voltage, from 103. 5 •-ac to 
126. 5 vac 

Temperature from ooc (32°F} to 
sooc (122oF) 

Frequency Variation 

50 cycles, maximum 

3 cycles per megacycle ±150 cycles 

(9} RECEIVER SENSITivlTY: The maximum input voltage required to produce a 10-db signal
plus-noise to noise ratio at the output is 3. 5 J.l.V. 

(10) ELECTRICAL CHARACTERISTICS OF RECOMr.IENDED ANTEN!\A: For optimum per
formance, an antenna having a 70-ohm terminal impedance is recommended. 

(11) PRIMARY POWER REQUIREMENTS. 

(�) Voltage: 105/115/125 volts, 60 cycles :t5%, single phase, ac. 

(b) Current (nominal): One receiver and one oscillator-power supply, 1. 25 amperes ac 
(crystal oven-off); 1. 4 amperes ac (crystal oven on), at 115 volts. 

e. (c) Power (nominal): One receiver and one oscillator-power supply, 145 watts (crystal 
,.;;../oven off); 160 watts (crystal o�·en on). 

1-2 

(d) Additional recehers: Each additional receit·er operated from the common oscilLator
power supplj:-lncreases the primary power requirement by approximately 100 watt s , ac. 

(e) Five receivers: Total primary requirement for fh·e receivers and one oscillator-power 
supply is approximately 545 w-atts (crystal oven off); 5€0 watts (cryst.:tl oven on). 

NOTE 

Crystal O\·en AlOOl in the 0-928/FLR is thermostat
ically contro lled and when operating, adds approxi
mately 15 \\d.Us to the primary power requiremenL 

(12} HETERODY�"E FREQUENCY RANGE. 

(�) High-frequency oscillator: 3. 725 me to 33. 725 me. 

(E) Interpolation oscillator: 680 kc to 580 kc. 

CONFIDENTIAL ORIGL"\AL 
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(13) 1-F f?.EQUENCIES DEVELOPED. 

(_�) First conversion: 1625 kc to 1725 kc (tuned). 

�) Seco:�d conversion: 220 kc. 

(�) Thud conversion: 65 kc. 

1-4. EQUIPMENT LISTS. 

a. EQUIP:\1£:\T SUPPLIED. -Table 1-1 lists the narr.es, (!'J:tntilies, dimensicr,s .. l:::.:i we1�hts of 
aU equipment sup;;:ed. 

b. EQL'IP:\rr:�;y REQUIRED BGT :-;-oT SC?PUEO. - Table 1-2 lists the equl;-;::·�,:::-.: ::'"'.�..:�:-('d for 
operation, but not .s•..:,;_::::ied. 

c. SHIPPI:-;-G DATA. - Counterrr;cas·..;rcs Receh·er R-1125 FLR and Oscillator· P,· ,o:- Su;Jply 
0-9287FLR are j as integral parts of Co�u·��·:·:n:a"u:·r:s Pt ,_inn;c Set A\"iFu::-_-ll,', · c;:·:i Direc-
twn Finder Group A):/ FR.A-54(V). Refer to NA \"SillPS 9.;557 Jnd :-;-AV::>HIPS 94565 ic:- 2-':=:··:::e:"lt 

shtpping data. 

d. TUBE A.\'D s:::.UCO.\'OUCTOR cm.1PLE\iE:.\'T. Tar;le 1-3 lists all tuLes t;_. : . � s. ,;howmg 
the n"Jmber of caci": t;·p" installed in an R-1125, FL"'"i: and an 0-&28; FLR. Semic.�d·..lcco:-s ·.;.1:,·h function 
as vacuum tubes a:-e also included. 

TABLE 1-1. 0�:-!..J:\E RECEIV ER OF COC.\'T::R:O.!EASl'RF.S RECEIVI�;G SET .�'\ 'r"L.t:;:-ll(V) 
AND J:::?ECTION FI.\'DER GROUP A:\ FRA-5-i(\"), EQUIPMENT SUPPUE;:) 

QTY 
PER :-:o'.rENCLAT'CRE 

EQC!P. ;: .-\\lE DESiG'\A: IO.\' 

1 Counterme:as::lf'es Receiver R-1125/FI..R 

1 Oscillator-Pc·.:.er Supply 0-928/FLR 
1 Mounting P!:;.te 

1 �Hscellanec�s Cable 
set Connec tors 

1 Mounting Piare Hardw<tre I set 

2 Tee hnio! : :.-, �."JJ.l ':.\\SHIPS 9�501 

OVERALL DI\lE;�S!O:-:S I i (!�:.) \"OLl'�-:E I \\!::!GHT 

• HEIGHT \\10TH DEPTH. (CL. F1l j (LB) 
6-3/32 19 2 4-1/2 1.2 I 65 I I 9-13/16 8-1/2 20-3/4 0.8 75 

2 17-5/8 20-5/8 o . ..;3 10 

i 
i 
: I 

TARLE 1-2. O> ''.\'?:: RECE:!\ R Of COt;'\ r ;:: \IE.-\:;TP.'CS ;>=C'F.I\T\G <::E T -��< : " "-1 !(\')AND 
DiflECTIO:.: :'"i.\"'_R GROCP .:...\' "Ff)A-S-;(\"), :-:QLI?\'':.�:r REQL'i?" D t3l'T .\'01 �- ::O?UED 

QTY '�0 :.:::�C L-\ TCR =: I P.=:QCTP.ED 
PER .:; ••• C' DE.SIG:-:.'\ TIO� L'S£. CHA...:-:>ACTERISTICS 

EQUP. 
.. ..  ""\.'� 

' 

1 Antenna. I Intercepts r-f s 10 c;;:-::s irr:;Jedance 

1 Cable, Coa.:dal RG59/U Anter..na trans rr.ission !me 70 ch:rs i r..pc:,:!ance 
to receiver 

1 Cable, C C'a..xial RG59/U Receiver OlJ�;?:.l� !ir.e 70 C�:�5 i 

1 Cabie, "CcJ..:<ial RG59/U 100-kc reference 70 0�1 r.: s in'?edance 

l 

. r 
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AN/FLR-ll(V), / fP.A-54(\'} RcC" ElY ER 
GENERAL Il':fOR:\LHIO� 

TABLE 1-2. ON-LJNE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-ll(V) Ar-"D 
DIRECTION FINDER GROUP AN/FRA-54(V), EQUIPMENT REQUIRED BUT NOT SUPPLIED 

(Continued) 

QTY 
NOMENCLATURE REQI.JIRE D PER 

EQUIP 
NAME DESIGNATION USE CHARACTERISTICS 

. 1 Cable, Power THFA, or equivalent Supplies primary power to 
equipment 

1 Cable, Supply Su;Jplies plate and filament I volta�e to receiver from 
power supply 

1 Cable, DF THFA, or equivalent S·1pplies external power 
bdicator for D F  indicator 

TABLE 1-3. ON- LJ�;E RECEIVER O F  COUKTER�.�E:.-\SL"RES RECEfV1NG SET AN/FLR-11(\') :\.l\D 
DIRECTION FINDER GROUP AN/FRA-54(V), TUBE AND SD.UCO:.:DUCTOR COMPLEMENT 

NU�ffiER OF TUBES OF 
TYPES lNDrCATED 

u..t 
UNIT oz ::,) 

d:::::: zw 
..:�::.. 
<U: E-"" ::0 ""' 0 0> 0 "" <0 oo 0> 

l(') t- "" lO 0 co -
<0 <0 t- t- 0 "" f-:::l z 
ti') l(') U'l Ln <0 t- E- -

R-1125/FLR 6 1 3 4 1 13 28 1 

0-928/FLR 3 3 

Total Number of 
Each Type 6 1 3 4 1 16 1 

·,�_ · 

,-

NC:>IBER O F  SDIJCONDUCTORS 
OF TYPES INDICATED 

I� < 0 0 co <0 0 .... "" -
r- "" C"' 0> 0> 0 -
l[) co .... l[) tn 0 0 

IN <j" <j" .... - - M M 

I� z z z z z z z - .... - - - - -

I 4 4 1 1 1 

2 4 1 

4 2 4 4 1 1 1 1 

0 
::0 N 
0 M z ..... 

1 

1 

I -
:E� 
�� 
c.:...:r:. 
0�:.. ._, . 
o<'-z zU:::J ;:J ...JO <:Z 
E-0 ou E-o 

13 

7 

' - ... . -, 

.- :-.:� ·�--::; 
·-� �.:·� �·:� . -�.:���i. 
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SECTION 2 

INSTALLATION 

2-1. {JNPACKING AND HANDUNG. 

The On- Line Receiver of Countermeasures Receiving Set AN/FLR-ll(V} and Direction Finder 
Group AN/FRA-54(V) is shipped and installed as an integral part of Countermeasures Rece iving Set 
AN/FLR-ll(V) and Direction Finder Group AN/FRA-54(V). Refer to NAVSHIPS 94557 and NAVSHIPS 
94565 for pert inent data c oncern ing unpacking and handling. OutlL'1e drawings of the R-1125/FLR and 
0-928/ f LR are sho�11 in figures 2-1 and 2-4, respectively. 

2-2. �.1ECHA�ICAL I!':SPECTION. 

�:ake a complete mechanical inspection of the equipment for damage which may ha,·e occurred 
dun"lg sh1pment. Checi-:. the follo•;;ing items: 

a. Ched: for nuts, v:ashers, or fore ign particles which may be lodged where they can cause a 
short-c1rcuit or affect the operation of mechanical devices. 

b. Tighten any screws or nuts wh1ch may have worked loose. 

c. Look for broken wires or loose electrical connections. 

d. Check the operation of all mec!lanical panel controls through the range of travel, and in both 
direct"lo::s, to detect bent shafts or o�her evidence of damage. 

e. Check that all tubes are seated in their sockets and that the crystal-oscillator oven (AlDOl) is 
properly seated in socket XA!OOl in the oscillator-power supply. 

f. Check fuses F951 through F955 located on the R-1125/FLR rear -panel and make sure they are 
in the holders. 

g. Check fuses F1051, Fl052, and Fl0 53 located on the 0-928/FLR chassis and make sure they 
are in 

-
the holders. 

2-3. PO\VER DISTRIBUTION AND REQUIREMENTS. 

a. REQUIREMENTS. - The 0-928/FLR requires a single-phase a-c power source of 105 to 125 
\·olts at EO cps :t5C:.-,. Voltage variations should not exceed 10 percent of the nominal value. 

b. PRi�lA . .RY C0:-0-TCTION. - To a;:;ply primary a-c power to the 0-928/FLR, a female con:Jec
tor must l.:e attached to po·,;.·er cabling of the correct rating. This connector rr.ates wit h a male fitting, 
design:ned Jl051, on the chassis. (See figure 2-7.) Fuse Fl051 protects the supply in the e\·ent of cur

rent O\edoad, and a power 0;-{-0FF s·.ntch (Sl051) mounted on the supply chassis applies or rc:no\·es 

power to :he equipment. 

c. DISTRIBUTION. - Figure 5-1 shows the distribution of primary power within the 0-928/FLR. 
Primary power is not applied to the R-1125/FLR. 

2-4. I�STALLATION LAYOUT. 

COl.!..'itermeasures Receiver R-1125/FLR is designed for mount ing in a standard 19-inch relay 

rack. Oscillator- Power Supply 0-92.8/FLR is designed for mounting on the mounting plate S;Jpplied. 

The mounting plate will supporttv•o 0-928/FLR and is des igned to mount in a standard 19-inch reLay 

rack. Each 0-928/FLR proddes operating power and a .100-kc reference signal for one to fi\'e 
R-1125/FLR; two 0-928/FLR mil accommodate up to ten R-1125/FLR. 

a. POWeR SotJRCE.. - The po·-�.er source described in paragraph 2-3� should � readily 
available. 

CONFlDENTlAL 
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VIEW AA (ENLARGED) 

AN/FLn-ll(V), /FRA-51(V) RECEfVER 
INSTALLATION 

A C:'-�========�======�==================----� 

� 
u. 
w 
a: 

���-�-r�========�==�========b======================-----_j 
NOTE: 

ALL DEMENS!ONS 
IN INCHES. 

- �. . - -

Figure 2-1. Co:mterrneasures Receiver R-1125/FLR, Outline Drawing 
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�- CABLE LENGTHS. - The lcnr�th of the a-c power cable is not critical , but the length of the 
antenna transmission line should he kept as short as possible. The length of the 100-kc reference sig
nal cable and the DF indicator cable is not critical. 

CAUTION 

The length of the plate and filament supply cable is 
critical and should not be less than 7 feet nor more 
than 12 feet. This cable provides a predetermined 
voltage drop in the filament supply circuit to the 
R-1 125/FLR... 

.£· S£R\1CE ACCESS. (See figures 2- 1 and 2-6.)- Service access to the equipment is obtained 
in the foUo·,�;mg rr:anner. 

(1) COl.J�TERMEAStJRES RECEIVER R-1125/FLR. - The R-1125/FLR is desi� ned so that· 
most of the servic:r..g operations can be done from the front. A slide and tilt mechanism allows the 
drawer to be pulled out and tiLted at t·arious angles. The operation of th is mechamsm is described in 
detail in para.,-ra;;h 2-Sa(l). To permit the drawer to be raised and incexed vertically, there must be a 
clearance of at ieast 22-inches in front and at least 19 inches directly above the R-1125/FLR. A clear
ance of at ieast 3 ir.ches at the rear of the enclosure is necessary for the passage of external cables. 

(2) OSCILU.TOR-POVlER SUPPLY 0-928/FLR. -The 0-928/FLR may be removed for serv
ic ing by remm·ir.g a blank paneL The mount ing plate provides for the installation of two 0-928/ F LR, 
side by side, each unit removable from the front. A clearance of at least 20 inches is required to re
move an 0-928/FLR from the rack. 

d. I�TERACTION WITH OTHER EQUIPMENT. - One of the features of the equipment is its abil
ity to operate normally in an environment c lose to transmitting eq•Jipment. Internal shielding and fil
tering effectively reduce the danger of interaction between equipments. 

2-5. INSTALLATION REQUIREMENTS. 

Installation consists of mounting the R-1125/FLR in the rack, installing the mounting plate , and 
mounting the 0-928/FLR on the mounting plate. The necessary internal and ex-ternal cables are then 
connected to complete the installation. 

a. REMOVAL AND REPLACEJ\lENT OF THE R-1125/Fl.R DRAWER. - Perform the following 
steps fo open, index, remove, and replace the drawer. 

levers. 

(1} OPE�'ING AND INDEXING THE DRA\VER. (See figure 2-2.) 

step 1. To unlock the drawer, press the button on top of the handles and lower the handle 

Step 2. Grasp the handles and pull the drawer out on the slides. The drawer will loc k in a 
fully e:aende.j pDSition. 

Step 3. To raise the drawer, pull out the T-shaped release latch on both slides :1.nd lift the 

drawer to a Yertical position. Release the latches to lock the drawer at a 90° angle. 

Step 4. To lower the drawer, pull out the T-shaped latches and lower th� drawer to a level 

position. Release the latches to lock the drawer in this position. 

S:ep S. To close the drawer, simultaneously press the front latches on each slide and push 

the drawer in b;- the handles. With tbe drawer closed, raise both le \·ers to lock the drawer. Secure 

the hanQle leve;s by pressing against the handles. 
· 

'J2) REMO\'ING AND REPLACING THE DRAWER. 

Step L _Open the &awer to the extended position. 

·Step 2.. Remove cable clamp. 

ORIGINAL. CONFl.DENTIAL 
'· 
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AN/FLR-ll(V), /FRA-51(V) RECEIVER 
INSTALLATION 

Step 3, Rr�ach in and disconnect the cable at P901, and guide the caqle retracting mech
��iam to a closed position. 

WARNING 

Be sure that the equipment is deenergized before dis
connecting plug P901. The voltage and current pres
ent can he hazardous to equipment and personnel. 

Step 4. Simultaneously press the rear latch on both slides and pull the drawer forward, 
supporting the drawer as it lea·;es the slides. 

Step 5. To rep !.ace the drawer, lift it into place on the slides. Push the drawer in until it 
locks in the extended position. Connect the cable. 

handles. 
Step 6. Simultaneously press the front latch on both slides and push the drawer U1 by the 

Step 7. With the drawer closed, raise both handle levers to lock the drawer. Secure the 
levers by pressing against the handles. 

CAUTION 

If several receivers are installed in one rack, check 
that the rack is firmly secured to the floor. The 
weight of a number of ext ended drawers will tip the 
rack if L1suificient support is provided. 

HANDLE INOEXING PIN 
ROOSTER HEAD 

I 

REAR lATCH 

�E�EASE LEVER FRONT LATCH 

Figure 2-2. Drawer Operating Mechanism 

b. REMOVAL AND REPLACE:\tENT OF SIDE BRACES. -As shown in figure 2-3, each of the 
two side braces is fastened to the obinet by five Phillips roundhe::1d screws. Remove these screws to 
detach the side brace (each sere-..- L'lreads into either the slide or the locking latch). To replace the 
side braces, hold the brace in position against the cabinet and replace the screws. Tighten eacb screw 
firmly to seem;�

. 
the br,a<:_e. . 

· 

c. MOUNTING PLATE FOR 0-923/FLR. (See figure 2-5. ) - The mounting plate cor:sists or a 
flat baseplate equipped with side hrackets for perma..11ent installation in the equipment rack. The mount
ing plate is fastened to the rack t:si..::� eight 10/32 oval-head screws, lockv.-ashers, and nuts. Slotted 
screw holes in the moW'lting b;:2..:�ets p;:-o..-ide for a lateral adjustment or plate position. 
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AN/FLR-ll(V),/FRA-54(V) RECEIVER 
INSTALLATION 

CONFIOF.NTIAL 
NAVSIUPS 91581 

BACK PLATE (SEE DETAIL A) 

MOUNTING GUSSET 

0 

CABLE RETRACTOR MECH. 

(EXTENDED) /111 
��� 

J9S5 

F954 

, , 
' , 

' 
' 

, 

J952 J953 J954 .!951 
DETAIL A 

Fi&tire 2-3. Cabinet Mounting Details 
. · .  
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Figure 2-6. Mou..-1ting Plate, Installation Details 

e. CABLE CONNECTIONS. - All units are ship�ed installed in their respective cabinets and ex
ternaCcables are provided; however, ii replacements are UJH\·ai!able replacement cables can be fabri
cated from the followin g L'1formation. Refer to NAVSHIPS 94557 and 94 565 for external cable connec
tio ns and other pertinent c ablin g inforrr:ation. External cable receptacles are located on the 
R-1125/FLR rear panel and on the 0-923/FLR c h ass is, as sh0\111 in f 1gure 2-7. Table 2-1 co:-�ta ins a 
summary of the types and fu.11ctions of all e_xiernal plugs and their mating receptacles. 

(1) ASSEMBLY OF EXTER�AL CABUNG. - Figure 2-8 illustrates the method of assembling 
the JAN type UG260/B and type UG290/A plug to RG59/U coa..xial c:1ble to construct the anten.'la, O'Jtput, 
and 100-kc reference cables. F:,;u.re 2-9 s':o·Rs the method of assembling type MS3106Bl4S7S piugs to 
appropriate cabling to make up the a-c pc ·.--er cable. The t}-pe �1S3108810SL3S plug for assenbE::g the 
DF indicator cable is similar to the a-c po"er plug shown in figure 2-9. Figure 2-10 shows U:e rr:ethod 
of assembling type MS3108816S1P and type �1S3108B16SlS plu gs to appropriate cable to make up the 
plate and filament supply cable. Detailed instruct ions for the assembly of electrical connec tors is 
contained in NAVSffiPS 9Q0171, Chapter 5. Chapter 6 of the same publica tion provides complete ca

bling instructions. 

Cable lengths are determined by measuring the rout ing distance from the R-1125/FLR or the 
0-928/FLR to the cable destination. In multiple receiver installations, cor responding cables >;.ill nec
essarily have different lengths . 

CAUTION 

Length of the pt:!te a..� filament supply cable must be not 
less than 7 feet r..or more than 12 feet. A p redetermined 
voltage drop in the iilament-supply conductors provides 
proper filament vultage the the R-1125/FLR. 
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TABLE 2-1. C0N1'rECTORS (PLUGS) AND CADLES REQUIRED FOR MAKING 
EXTERNAL CONNECTIONS 

CUtCUIT SYMBOL 
- CIRCUIT SYMBOL AND TYPE OF 

. AND TYPE OF PLUG CIRCUlT WHERE USED TYPE CABLE MATI!':G RECEPTACLE 

. .  
P 105 1 105-125-volt, a-c power THF A or equivalent J1051 

?YIS3l02A14S7P 

P952 Antenna input RG59/U coaxial J952 
UG260B/U UG2'30A/U 

P954 Receiver output RG59/U coaxial J954 
UG260B/U UG290A/U 

P95 l Plate and filament supply J951 
!'.IS3108B16S1P MS3102Al6SlP 

P953 100-kc r e ference sig;:al RG59/U coaxial J953 
UG2EOB/U to receiver UG290A/U 

Pl053 to Pl062 100-kc reference signal RG59/U coaxial Jl058 to Jl062 
UG260B/U to receiver UG290A/U 

Pl052 to P1056 Plate and filament supply Jl052 to Jl056 
MS3108B1CS1P to receiver �IS3102A16SlS 

P955 OF indicator, external THF A or equivalent J955 
supply MS3102A10SL3P 

Plug P1501 which is provided for the a-c power cable has three contacts. Contacts A and C c<Jn
nect the a-c line, and contact B to ground. The coaxial cable connectors have a sir.:;le contact for the 
inner cable conductor; the connector shell serves as the shield contact. Plug P951 which is provided 
for the plate and filament supply cable has seven contacts, one of which is not used. All mating con- · 

nectars on the o..:928/FLR chassis, P1052 through Pl056, have a similar contac t arrar1gement. 
(2) INTERNAL CONNECTIONS. - Figure 2-7 shows all internal.connections as well as exter

nal connections between the R-1125/FLR and Q-1.,28/FlR. To complete these connections, proceed as 
follows: 

(a) Connect the 100- kc refer�nce cable to the R-1125/FLR by matir:g plug P353 with recep
tacle J953 (100 KC OSC) at the center of the rear panel. Connect the other end of the cable to the 0-
928/FLR by mating plug PlOSS with receptacle Jl058 on the chassis end. 

· NOTE 

Connectors J lOS-S through J 1062 are connected in par
allel and serve f::-o::n Q7',e to five receivers. Connec
tions mar be I!Ude. without:: regard for nuinerical 
sequence.. � ':'· , 

(b) Connect th� plate 2-.rcd fihm-=r:t ;:::1pply-cable to the R-1125/FLR by rr:aUng plc:g P951 with 
_ _ ·rece.pt::cle J951 (PO\\'ER) on the-left side oit:-:e re::u- pmeL · Connect the other. end of t.'1e cable to the 

i : ·� · : 0-928/FLR by matiilg plug P1052 with rece;::ade.-J1052 on the chassis end. ' ;. • '. rl. - -
: -. : '... -· �- - - ... • • •, • � 

�� -· 

- . . NOTE' - ··-.· .·� co 

.: Connectors J 1052 L\:c::gh J1055 are .connected ih par-. . 
allel and sena f::c:n c:u! to fin: receivers. Conr.ec-

· 

tiorrs r:::1y t� r:::::.d;; ..-it::�·c:t regard _for m_:merical 
·- '- . 
· -- - ... , . � ' 

. ..... - .;-- ... � 
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Paraf!raph 
2- 'l.!:(3l 

co�; rmEr111!, ', 
NAVSHIPS 94:ill l 

AN/FLR- l l (V), /FrtA-5 4 (V ) R E C EIVER 

INSTAL LATION 

(3 ) EX TEm.;AL CC;: ;: if.CTIONS. - External c onnecting cables are insta lled as shown in figure 
2-7. To complete these c(,t\t:<::chons, perfor m the following: 

{a) Connect th� ar.!.enn.a transmiss ion line to the R- � 1 2 5/ F LR by mating plug P952 with re
. c eptacle J9 5 2  (ANT) on U1e l�:!t side of the rear paneL Connect the other end of the line as shown in 

NA VSHIPS 9 4 5 5 7  and �:AVSHlPS 94565. 

(b) Connect the R- 1125/FLR output c able by mating plug P954 with r e c epta c l e  J954 (65 KC 
OUT) on the left side of the rear paneL Conne ct the oth e r  e nd of the cable as shown in NAVSHIPS 94 5 57 
and NAVSHIPS 94565. 

(c ) Connect the OF indicator cable to the R- 1 125/FLR by mating plug P955 VliL!J receptac le 
J95 5  ( O F  INDICATOR) en the r ight side o( the rear pane l. Connect the other end of the c able t o  a n  ex
ternal power source. (.See fig"-.�re 4-23. ) 

(:!) Conl;ect t':e a-c primary power cable to the 0-928/FLR by mat ing plug P 105 1 with r e 
ceptac le J1051  on t h e  c h assis. C 0!"-'1ect t h e  ot her end of t h e  c able t o  the sour c e  o f  primary powe r .  

KOTE 

£x�e: :: !'1al primary power sour c e  l ine switches s hould 
be off at this time. 

(4) TRANSFOR MER POWER TAPS. - Before operating the equip ment, measure the average 
line voltage of the pri mary po...-e r  sour c e  with a multimeter. The primary winding of power transformer 
T 1 0 5 1 in th e 0- 9 2 8/ F LR is tap;ed t o  permit op eration o r  the equipment from a 57- 6 3 - c p s  power s our c e  
of 105, 1 1 5 ,  o r  1 2 5  volts. The transform e r  taps for these voltag e s  are connected t o  t e r m inal board 
TB1051.  (See figure 4- 26. ) Transformer connections to T B 1 0 5 1  are :  ter minal 1, co m mon; t e r m inal 2, 
1 0 5  vac ;  te r minal 3, 1 1 5  vac'; ar,d termL'1al 4, 125 vac. The equip ment is s hipped with connections made 
for operation from a 1 15 vac so-..J.rce. II t h e  average value of the primary power source falls between 
two of the voltages ment ioned, connections for the h igher ·1ralue should be made. A tag showLrtg t h e  volt
age used should be attached to c onnector J l0 5 1 on the 0 - 9 28/F LR when the con nection is made. 

2 - 6. INSPECTION A�D AD.JUST J.\IENTS. 

a. GENERA L. - After tl:e equ ipment is in stalled, and before it is turned over to operating per
sonnel," observe the equipn!e�t performance in detail and make all n e c e s sary adjust ments. Because of 
environmental d ifferences betwee n  the fact or y  and L�e in sta llation si te, and due to equip ment handling 
dur ing t r ansit and installition, s ome arijustments may be r equired t o  obtain opt imum eq uipment per
form ance. The se adjust ne:-tts should be minor. All aspects and features of ope ration must be checked -c or rect any c ondition which would lead to subnormal performanc e. 

. 

��;i,ll b. INiTIA L E KERGIZING OF EQUIPMENT. - Energiz e  the equipment for the fir st time as 
follows: 

NOTE 
Ti';e l0-.:ation of e ac h  cont rol is shov.-n in figure 3- 1 .  
T2tl�e 3 - 1  gives a brief descr iption o f  each control. 

Step 1 .  Make scre fu t  all e..--:ternal connectio n s  are tight. 

Step 2. Check t�t primary connections to power transfor mer T l 0 5 1  a r e  c o mpatible with the 
average line voltage, as des-=ribed in paragraph 2- 5,::!(4). 

Step 3 .  S e t  th e  cc::tra!s as specified in table 3-2. 

·!� · .· 
. 

St ep 4. Place the switch that controls the e)."ternal p rimary power source to on. 

CAUTION 

Befc.i"e e�::rgizing the equipment, SELECTOR switch 
SiC'52 at the 0*928/FL'\ r:::ust be set to a position c or
re�� to the number or receirers to be operated. . 

• 

( 
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Step 5. Place the power ON-O F F switc h  at the 0-928/ F LR in t he ON posiuon.. The R -
1125/FLR frequency counte r  lamps will light. 

NOTE 

Equipment vrill be ope rable within 30 s econds, but a 
warmup period of one hour is required for maximu m 
fr equency stability. 

Step 6. Conne c t  the associated equipment to the rec e iver output at J95 4  (65 KC OUT). 

Step 7. Adjust the OUTPUT L E V E L c ontrol to obtain an indication of r e c e iver noise at the 
assoc iated equipment. 

E· TUi\flNG P E R FOR:"-.!AXC E. - To test th e per for manc e  of the tuning c ir c uit s, use a co mpat ib le 
signal generator such as t h e  AN/lJR M - 2 5 D  to produce the test signal. Berause the fr e·;-..:e::c:: y acc urac y 
of the R- 1 1 25/ F LR  exc e e d s  that of most signal gene rator s, calibrate t h e  gener ator c;sin.g t..'1e R-
1 1 25/ F LR a s  a r e fer enc e before beginn ing the test, or use a jJrimary frequen c y  standa:d t o  s et the gen
erator. An alternate method L'1volv e s  tuning the generator for max imum r ec eiver outp-.rt at e ac h  fre �  
quency c he c k ed. At  least one frequency wit h i n  each tuning b .: :> d  s hould be obse r v ed. Fr e;c:e ncies 
selected should he at or near the h igh or low end of each tuni;;g band. If necessary, actu3.1 transmitted 
s ignals may be used for t h e  test, k e eping in mind tha t the car r ier fr equency of the received signal may 
vary considerably fr om its nom inal t·alue. The frequency of the t ransm itted s ignal shocld be m easured 
accurate!:; before appar ent discr epanc ies in the counter readings are attribut e d  to defective tuning cir 
cuits o r  incorrectly set counters. 

(1)  TUi\1NG THE R- 1 12 5/ F LR. - The inc r emental tming feature of the R - 1 1 2 5/FLR i s  de
scr ibed in Sect ion 3. The main point s of this procedure are incorporated in the follow-ing performance 
check : 

Step 1 .  With the BAND s witch in the 2 - 4  pos ition, the MEGACYC LE cou..-• t e r  v.ill i nitially 
read 02. 0. The KIWCYC LE c ounter should read 00. 0.  

j.J.V. 
Step 2. Adjust the s igna l generator for a 2. 0- me (un modulated) s ignal with a lev-el of 500 

Step 3. Adjust the TlJNING (Me} c ontrol for a dip (m inimum indication) on the 1 00 KC 
TUNING meter. 

Step 4. Adjust the TUNING (Kc) control for a max imum indication on the SIGNAL 
STRE NGTH meter. 

Step 5. Adjust the OUTPUT LEVE L c ontro l  for the de s ired output le,·el. 

Step 6. R epeat steps 2 thr ough 5 for each of the three r emaining BAND sv;itch positions • .  

Set the signa l generator to the proper frequency ior the low end of each band. 

Step 7. \\'h e n  a tran s m i tted signal is used to check tun i ng perfor manc e ,  r e m e mb e r  that the 
TUNiNG (Me ) c ontrol HL'1es the R- 1 12 5/ F LR in 100-kc increme:1ts or.ly. A d ip on the 100 }:\.C TU!'ITNG 
meter i s use d to prec ise ly set each increment. Use t h e  TU"t-.1:-;G (Kc) control for continuous tuning be
tween incre ments. 

(1)  AUTO�L-\TIC GADi CO�TROL.. - Age voltage is ap;ili.ed to the two r-f a.t."!lplifiers in the pre:. 
s elector, and to fcur stages in the first i-f and injection a mplifier. The e ffect i s  reguhtion of r eceiver �'.:.: 

gain in inver s e  proportion to the strength of the received signal. Tv.·o age time constants, suitable for_� ·-;;_. 
use with var ious received signals, are provided: S LOW and FAST. . · 

� .�2:-. ; . - 7-�-· 
Check the 2.,:,"1:! actiro by tuning the rece iver to several signals having different magnitudes • .  - (i'beii:"� 

checking receher perfo;:-mance using a signal generator, this effect may be obt-�ed by-.c:��;;
�Z-

. .  . . -- -� ·. · --:  _1( 



----------------------------------------------- ---

P..uar.raph -- 2-69( 1 )  
COI�FID ENTL\ L 

NA VS!ilPS 9 1  CIIH 
A.N/ F LR � l l (V ), / FRA- 5 4 ( V )  R E C E!YE:R 

INSTA L L-\ TIO� 

level of output signal from the generator. ) The in dic ation on the SiGNA L S TH E NGTH meter should de
crease for a weak signal and inc rease for a str ong s ignal, but the rece iver output leve l should rcmam 

, essentially constant. If extreme var iations in receiver output are encountered dur ing this check, refer ·>� to the troubleshooting information in Section 5. 

CAU TION 

The RES ERVE GAIN, THR ESHOLD AGC, and I- F 
AGC c ontrols are screwdriver adjustments lo cated on 
the bottom of the chassis. They are adjusted at the 
factory and should not be reset during performance 
checks. Se ct ion 6, Repair, contains instructions for 
adjustment of these c ontrols in the event that the 
equipment i s  repaired.  

( 2 )  OF INDIC ATOR LAMPS. - Two indic ator lamps on the  R- 1 1 25/FLR pane l, LO W  (green)  
and HIGH (amber), l ight to  show the re lative frequency range be ing used at  the r e c e iver.  The operator 
selects one of two antenna systems to obtain optimum reception by the use of the BAt-.'D S'.Vitch. 
Check the OF indicator c ircuit operation as  follcr.vs: 

Step 1. Plac e the BAND switc h i.n the 2-4 pos i t i on.  Adj u st the TU!'-.'ING (Me)  control over 
the tuning range. The LO W  indicator should light over the complete range. 

Step 2. Place the BAND s witch  in the 4-8 position. Tune over the complete range. The 
LOW indicator should light over most of the range and the HlGH indicator should l ight as 8 me is ap
proached. (Th e  transition point i s  adj ustable ;  r efer to Sec t ion 6, Repair. ) 

Step 3. Place the B AND switch  in the 8- 16 pos it ion. Tune over the complete range. The 
LOW indicator should light near the 8 - mc ree;ion and the H IGH ind tcator s hould l ight over the remain in& 
range. {The transition point is adjustabl e ;  r efer to Sec t ion 6, Repair. ) 

Step 4. Place the BAND switc h in the 1 6 - 3 2  position. Tune over the complete range. The 
HlGH indicator should light over the entire tuning range. 

e. O PERATION \\1TH OTH ER EQUI P:\! E :-;T. - The effic iency of the R- 1 125/ F LR and 0- 928/ F LR, 
when used with other equipme nt, should be tested by actual operation. The following considerations v.i.ll 
help in making the test meaningful: 

( 1 )  r.rake sure the other equ ipment is in good operating c ondition before the test. 

(2) Condition the R- 1 12 5/FLR and 0-9 28/FLR by making the c ontrol settings in accordance 
with table 3-2. 

(3 ) \Vhen adjusting and connecting the terminal equipment, follow the ins tructions conta ined in 
the instruction manual for that e qu ipment. 

(4 ) Allow ample warmup time ; ope rate the connected equipments long enough for eac h  to 
stabi lize. 

2-7. PR E PARATION FOR R ESHJPMENT. 

a. EQUI PMENT DISASSEMBLY. - The d;:gree  to which the equipment must be disasse mbled for 
- ." reshipment v.ill depend on whether the complete equipment or only part of it is to be reshi.t:ped, and the  

type and number of  shipp ing contaL'lers to be used. The following steps will serve as a guide for either 

- .·�- -

· partial or complete disassembly o{ the equipment. 

( 1 )  Remove all primary power from the equipment by open ing external primary power sour c e  
switches and placing the power sv.itch on the Q-928/F LR t o  OFF. 

(2) Discharge all plate- supply capacitors with a grounding probe • 

. (3 ) Disconnect all cabling, inclucl.ir.g t."lat between the R- 1 1 25/FLR and 0-928/FLR. 

. . 

· . . ' --:· . .  � ORIC:I NA L '  . .  
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(4 ) C n r: c k  t hat out s t a n d ing f:<: ld c h:1 ngc s or required r epa ir s have been r e co r d ed on the Eq;.Jip
ment Histor y Card or other pr!rt �nent record. 

(5) Re move the 0-928/ F LR  from the �ounting plate. 

(6) Re move th e R - 1 1 25/FLP� 
(7} In spect the equipment for mechanical defects l isted in paragraph 2 - 2. 
(6) C o llect all reu sable moun t i ng hardwar e ,  inter c onnect ing cable asse mblies,  c onne ctor s  for 

exte rna l caf;l:.!'.g, and the tec h nic al manua l s. Spare par t s to be t ur ned in with the equrp me nt sh o uld b e  
inventor ied ard replaced in the orig inal container. Pr ov is ion should be made f o r  the r e p la c e m e nt of 
missing or ·:2. ::-. ::;..ged items pr ior t o  sh tfH:,ent. 

b. P E ? ,;.C K.A.GI.SG. - For in st; ._;� t : v:1S and r e q u i r e ment s for and re;:ac r; mg t h e  equ:p-
ment, -r efer : ::;  �-�L- E- 1 7 5 5 5 ,  "Pre s e r ·:at : �m, Packag i ng , and �ra r k ing of  E le c t ronic m e r.t  and 
A s soe tated �.:a ;:;:enance Parts. ' '  Alsc, oosen·e the follo wing : 

( 1 )  M3.!':..: the box c ontaining the �echrucal  man uals " T E C H :\l C A L  MA�lJ A LS r �;sroE. " 

(2)  � :�at re rr.ove the tubes fer r e s h ipment. 

(3 ) Coax i al cable s, when c oile ::i ,  s hould not have loops less than 2 5  or 30 inc h e s  in d : a meter.  

ORIGINAL CONF10ENTIAL 2- l'l 
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O P ERATOR'S SECTION 

Pa r�raph 
3- 1 

Countermeasures Receiver R- 1 1 25/FLR i s  a h igh - fr equency, superheterodyne r e c e i\·er e c.ploy ing 
triple fr equenc y - c onvers ion for the reception of s it;nals in the frequency range from 2. 0 me to 3 2 .  0 me.  
It  i s  intended for use in spec i a l  ope rat ing categor i e s  and p r o v id e s  a 65-kc output signal  ha •·±n� s. 6 0 - k c  
bandwidth. Rec e i v e r  operation is char act e r i zed b y  extreme freque n c y  stability, p e r m i t t  per iods 
of unattended operat i on. A h t;; h  le ve l  of per for m a nc e c an be expec t e d  de spite ad>·e r s e  c u iditi c :: s .  I n i 
t i a l  tuning i s  obtained i n  100 -i.c increment s w i t h  an interpolat i o n  osd l l :ltor ( in t h e  r e c e n·.::r }  w:"'! i c h  p r o 
vid e s  c ontinuou s tunin g  bet'>l.·een incr e me nts . T h e  fr equenc y  r ange is c overed i n  four bands \;: 1t..;., c oun ter 
type tun ing dials which per mit ac curate pres etting to a desired f r equency. A spe c i a l  d r ift - c a.,ce ill.ng 
c ir c u it c ontr ic-;.;' e s  to the r e c e i ve r ' s  h igh per for mance by c ancell ing any freq .:e nc y e r r o r  a s  t i": e  :- e sult of 
frequ ency dr ift m the high- frequency osc i llator. Dr ift in the inte rpolat ion osc il!ator c i r c uit is r::1 ini mal 
at the low frequency :.�sed. 

Osc illator- Po·;.er Supp ly 0-928/ F LR s upp lie s ope rat ing power from one t o  five R - 1 1 ::: 5/ F Lq, and 
in c lu d e s  a 100-kc cr y stal oscillator whic h p r ovid e s  a standard r efer e n c e  s ignal (for in c r e me ntal t un ing) 
to e a c h  rec eiver. 

With i n  t h e  spe c ified frequency range, the R- 1 1 25 / F LR output i s  an inte r mediate freque n c y  band 
from 35. 0 to 9 5 . 0 kc which retains all modulation of the rec e ive d s ignals v.ith a h igh degree of f i d e l i ty. 

3 - 2. OPERATI};"G PROCEDURES. 

a. DESCPJ P TION OF C ON TROLS. - All controls required for normal ope ration of the equipment 
ar e located on t h e  receive r  front panel. Cont r o l s  accessible to the ope rator, but not r equir e d  for nor 
mal operation, are located on the R - 1 1 2 5/ F LR c ha s s i s  and on the 0 - 9 2 8/ F LR c ha s sis, and ar e de
sc r ibed in par-agraph 3 -2d. Table 3-1 c ontains a d e s c r ipti on of  all  ope r a ting c ontrols, and figure 3 - 1  
shows the locat ion of each c ontrol. 

· 

b. S EQUENC E  OF O PERATION. (Refer to table 3 - 1 . ) 

( 1 )  STARTI NG. 

NOTE 

Before attempting t o  use the equipment, make sure 
that all interconnect ions have been made in a c c ord
ance with Sec tion 2,  Ins tallation. 

(a) P l ac e the power sv.itch located on the 0 - 9 2 8/ F LR in the ON posi t io n  and n ot e  that the 
R - 1 1 2 5 / F LR-cou:-�ter lam_?S l ight. 

(�) Set the O tiTPUT LE VEL cont r ol to the ma.'<imum c lo ckTJ.ise posit ion. 

{_£) P l ac e  the AGC switch in the SLOW position. 

(2) T U !'\lNG. - Assume that the desired frequency is 4. 235 me. 

(a) Set the BA.'\;'D switch to the 4-8 position. 

(!:) Adjus t the TUNING ( Me )  control to obtain an 04. 2 reading on th e  l\rEGACYC LE c ounte r. 

(c) Adjust the TU!'-.'1NG (Me} contr ol s l ightly for a d ip (minimum reading) on the 100 KC 

TUNING meter. 

@ Use the TUNING (Kc} control to set the Kl LOCYC LE  counter to read 35. 0. 
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(3 ) OTH ER OPERATING ADJUSTMENTS. 

(a) USE OF OUTPUT L EVE L CONTROL. - The OUT PUT LE V E L  control adjusts the level 
o! ·the 65-kc receiver output s ignal applied to the associated ter.minal equipment. Adj ust ment of this  
contro l  is dependent on reception and the signal level required for operation of ter minal equipment. 

(b) USE OF AGC SLOW-FAST SWITCH. - For nor mal signal reception, the AGC S LOW
FAST switch is placed in the S LOW position to select a normal age time constant. The FAST position 
provides a much shorter age t ime c onstant. 

(4 ) STANDBY OPERATION. - There are no provisions for standby operation of the equipment
Between or after per iods of actual reception, the equipment may be allowed to remain e nergized without 
risk of damage. The following steps are indicated for good operating practice: 

(��) Adjust the OUTPUT LEVEL control to a medium or low setting. 

(�) If practical, place the assoc iated ter minal equipment in a standby condition. 

(�} Log any abnor mal performance or indication noted dur ing the period of operation. 

(5) STOP PING. 

�) Turn the OUTPUT LEVEL control fully coW1terclockwise. 

(�) Place the power ON-OFF switch located on the 0-928/FLR in the OFF position. 

TABLE 3 - 1. ON- UNE REC EIVER O F  COUNTER MEASURES RECEIVING SET AN/ F LR- l l(V) 
AND DIR ECTION FINDER GROUP AN/FRA-54(V), C ONTROL FUNCTIONS 

C ONTROL NAME 

ON-OFF 

POWER ON 

TUNING (Me ) 

MEGACYC L E  

TUNING (Kc ) 

KI LOC Y C LE 

BAND 

OUTPUT LEVE L 

_ SIGNAL STRENGTH - -

TYPE OF CONTROL 

Switch 

Indicator lamp 

Variable tuning c apacitor 

Thr ee-digit counter 

Variable tuning capacitor 

Three-digit coW1ter 

Switch 

Potentiometer 

Panel meter . 

FUNCTION 

Controls pri mar y  power to power supply 

Lights when primary power is applied 
to power supply 

Tunes receiver in 100-kc steps 

Shows setting of TUN1NG {Me)  control 
in megacycles; i.. e. , 04. 2 = 4. 2 me 

Co!1tinuous tuning of receiver thro1!gh 
100-kc steps selected by TUt-.'1NG (Me) 
control 

Shows setting of TUt-.'1NG (Kc ) contro l  in 
kilocycles and tenths of kilocycles;  i. e . , 
40. 7 = 40. 7 kc 

Selects frequency band and positions 
MEGACYC LE c ounter drums to register 
frequencies covered. 

Controls receiver output 

Indicates  carrier level or received 
signal 

. ; 100 K'C TUNING Panel meter bdicates 100-kc tuning steps -
. ·.· � AGC SLOW-FAST Switch . Selects response of age action 

. . ' 
,-..if 

� "  . ' OF LOW- HlGB ' · Indicator lamps Indicate antenna to be selected for 

,• 

. .. . . ..::. 

- .  . . 
optimum reception 

. . . .  ,. .... . . .  . . . 

A - • 1' " "'  � - - .� i 
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A brief summary of the procedures for operation of the equip ment in proper sequence is given in 
table 3-2. . 

· 
. 

TABLE 3-2. ON-LLJ\1E RECEIVER OF COUNTERY..EASURES RECEMNG SET Al'l'/FLR- l l (V) 
AND DIRECTION Fil'lDER GROUP ANi FilA- 54(V), SUMMARY OF OPERATION 

STEP . PROC E DURE 

STARTING 

1 Place the power switch on the 0-928/ F LR  in the ON p os ition. 

2 Set the OUT PUT LEVE L cont rol to near maximu m (cloc kwise) 
posit ion. 

3 Place the AGC sv.'itch in the S LOW posit ion. 

TU�1Z..:G 

4 Set BAND switch to pos i t ion c ove r ing desir ed frequency. 

5 Rotate TUNING {Me) c on trol unt il first three digits of de s ired !re-
quency appear on MEGAC YC L E  c ounter. ( First digit will be ze ro if 
frequency is le s s  than 10 megacycles. ) 

6 Readjust TUNING (Me) c ontrol for a dip (minimum reading) on the 
1 00 KC TUNING meter. 

7 Rotate TtTh1NG {Kc) c ontrol until last three digit s of desired fre-
quency appear on KILOC YC LE  counter • 

. 8 Note OF indicating lamps. If LOW lamp is lit low-frequency 
antenna has been selected, and if HlGH lamp is lit high -frequency 
antenna has been selected. . 

STOPPING 

9 Tur n  the OUTPUT LEVE L c ontrol fully counterclockwise. -
.. 

10 Place the power switch on the 0-928/FLR in the OFF pos ition. 

3 - 4. EMERGENCY OPERATION. 

--
----
. . 
--

a. PARTIA L F AlLURE. - Normally, j;OOd maintenance procedure require s tl:at e le c tr onic equip-
m ent be shut down iar repairs as soon as any Si6nilicant de!e ct develops. In an emergency situat ion, 
howe\·er, loss of the servic es of the equipme:1t for any len;tch of t ime may not be acceptable, and a sub
stitute method of operation must be found. Tn ls method will, L'1 most cas e s, invoh·e a r educ t ion in 
equipment c apability. Once L'1e e mergency has passed, steps should be taken promptly to restore the 
equipment to normal operation. Because o£ th e  relative cornple..-..:ity and intended [unc tion or tl1 is equip
ment, only a li m it ed selectio:t of e mergency operating procedur e s  are applicable. Subject to the fore .. 
going, the following e.rnergency operat ing procedures are suggested. 

(1) LOSS OF AGC VOLTAGE. - Faibre of the age circuits withi'1 the receiver will not usually 
interrupt the signal flow; the set will remain operative but subject to strong signal overloading • .  · · 

· 

� · 

(2) DE FECTIVE TIDIING INDICATORS. - In  the event that the 100 KC TUNING meter should · �:':::ts-·i.; 
beco�e defe�tive, incremer.tal tu�ing can be _continued by noting the p:esence �r a signal at

. 
the syste�;,; ... �,;.J,:.:� 

term1nal eqUlpment. Car e fully adJust the TU"?-<ING (M<:) :ontrol to 
_
obtain a rece1ver output �t.gn.aL �· ·.:;:.�?Ji"'� 

th e  SIG�A L STRENGTH meter becomes defective, a sunilar technique may be e!Dploye d  while adJuStlJt�{_!'.� 
tbe TUNING {Kc) control. 

' .::� � ' ;  -,· · 
-. �c� • • ·• • - - ..,-•. - ""� •· 
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( 1) TUNING umiCATORS. - The princ ipal indicators of interest to t h e  operator ar e  the 1 00 
KC TUNING meter and the MEGACYCLE and KI LOCYC LE frequency counters.  Th e  general function of · 
these and their assoc iated controls are descr ibed in table 3 - 1.  Para,rrraph 3 - 2b(2 ) out l ines the tuni.r>.g 
p rocedure to be followed, using a frequenc y of 4. 2 3 5  me as an example. For a more detailed descrip
tion of the tuning indicators and their operation, a s sume a signal frequency of 16. 2524 me. The BAND 
switch is plac e d  in th e  16-32 position (16. 0 me to 3 2 .  0 me}. 

(a) Rotate the 11J!'.,'1NG (Me) c ont r o l  until the digits 1 ,  6 ,  and 2 appear in sequence from left 
to r ight on the three drums of the MEGAC Y C LE c ounter. 

(b) Obsen-e the 100 KC TtJNING me te r . A c orrect sett i ng of the TUNI NG (Me)  control  will  
be ind icated bj' a dt: f l<:ction of the pointer towar d s  the left  or zero p os it ion; slight read�ustment may be 
necessary to obtain a minimum meter reading or dip. 

(c ) Rotate the TU�1NG (Kc ) c ontr o l  until the digits + ,  5, 2,  and 4 appear on the counter 
dru:ns of t.he-KI LOCYCLE c ounter. The ex-tr e me left drum indicates a plus (+ ) ove r  the nor ma l tuning 
range, and a minus (-)  when the range is exc eeded. 

(d) Figure 3-2 sho.,;;s the correct setting of the counters for the above frequency and illus
trates the proper indication of the SIGNA L STRE NGTH and 100 KC TUNING meters. 

NOTE 

The third (le ft to right) drum of the MEGACYC LE 
c ounte r indicate s "hundreds" of kilocyc les. lnc re 
mental tuning (in 1 0 0 -kc steps)  provides a dip in the 
100 KC TU!'<lNG m e te r  reading each time a d igit ap
pears on this drum, whether o r  not a s ignal is 
rece ived. 

{2) EXTERNAL LNDICATOR. - A coaxial cable connector (VFO OUTPUT) on t h e  front panel 
provi-:les for connection of an external fr eque nc y c ou nter to measure the freque ncy of the interpolation 
osc illator. A measurement of this frequency together with the computation shov.n below will pr e c isely 
indic ate the frequenc y to which the receiver is tuned. To determine the frequency of the received signal 
with greater accuracy than that d i splayed by the MEGACYCLE and KI LOCYC LE counters, perfo r m  tile 
following calc ulation: 

· 

\'.'here : 

Example: 

Fs ig "'  MC 1- {0. 680 - F05c) 

F sig = frequency of r ec e ived signal in megacycles 

MC = MEGACYC LE counte r reading (in megacycles) 

Fo sc = fr equency counte r  (ext ernal) reading in megacy cle s 

Assuming that MC = 2. 5 me, and F osc = 0. 638022 me 

F s ig = 2. 5 + (0. 680 - 0. 638022) 

Fsig = 2. 5 + 0. 04 1978 
Fsig = 2. 541978 me 

. ·. �-1 · (3} OF LOW-HIGH L'-"DICATORS. - A  g reen (LOW), and amber (HIGH}, lamp oa the front panel • .  

indicate the. re latire freq1.:.ency range and tuning area in use at the receiver so the o�erato:;:- rn:1y select 
one or two ar.ten.na systen::.s for optimum recept ion.. The LOW indicator lamp will light when Ll-:e BA."'D ' , ' 

��:. :;�:: • ." - . .  �:i��� ."'.�: �-: {100} :ca; the HIGH 
lamp will light wh'" the BAND s•itch IS iD the 16:32 (me} 
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pos ition. An overlapping area occurs wlth the BAND switch in the 4-8  (me) or 8 - 1 6  (me) positions, 
si.Q.ce ope ration in an area centered at 8. 0 me is acceptable using e ither antenna. Refer to paragraph 
�-2.!!(15) for a detailed description of the DF indicator c ircuit. The fol lowing list shows the OF indica
tions obtained on' each band, and gives the antenna system which should be used !or each combination of 
BAND switch positions and OF lamp indications. (Refer also to paragraph 6-4i for adjustment . 
information. ) -

BAND INDIC ATOR 

2-4 LOW {green) 

4-8 LOW (green) 
4-8 HIGH (amber) 

8- 16 LOW (green) 
8- 16 HIGH (amber) 

16-32 HIGH {amber) 

r - - - - - - - -
1 
I I l 
I I 

" 0 8 1��1 
I I 
I 

S I G N AL 
STRE NGTH 

100 I<C 
T�;NG 

ANTENNA 

Low frequency {Low frequency I High frequency 
OR L {Low frequency 

Higb frequency 

!.' I NUS APi'Et.F!S O'ILY AT END OF 
100 KC RANGE .  

High frequency 

KILOCYCLE 
0 

- - -, 
I ! 
I 
I 
I 
I 
I 
I 
I 
I 

FREQUENCY SHOWN 16. 2 5 2 4  MC . I 
L - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _ _  .J 

Figure 3-2. Frequency Counter and Meter Presentations 

d. NONOPERATING CONTR OLS. - The following controls, although accessible to the operator, e. are primar ily intended for us� by technicians in adjusting and calibrating the R- 1 125/FLR. Normally, 
)the settings of these  c ontrols should not be changed except by a qualified technician • 

• ; ;J  �'u;T 
( 1 )  RESERVE G • .'UN. - Th is i s  a screwdriver adjust ment on the receiver chassis. It adjusts 

the maximum rece iver output le\·el ava ilable when the OUTPUT LE VEL control is in the fully clockwise 
position. 

(2 } AGC THRESHO LD. - This is a screwdriver adjustment located on the receiver chass is. 
It adjusts the age volt�e applied to all controlled stages by setting the signal level at the age a mplifier 
input. 

(3 ) I- F AGC. - This is a screwdriver adjustment located on the receiver c hassis. It sets the 
ratio of age vo ltage applied to the 220-kc i-f amplifier stages with respect to that voltage applied to the 
p�eselector r-i stages. 

I , (4) SE LECTOR. - The SE LEC TOR Sl\itch is located on the 0-928/FLR chassis. It compen
sates for the change � power supply loading when less L'1an five receivers are operated from a c ommon 
0= 928/FLR. I 

."' -': · .  
-t � �  . . . .  

· ,•, - · '"' ·,.. 

•' 

CAUTION 

···1'�� SELECTOR s·..-it� (810�2} must be set to a posi
tio:I corresponding to th� r.uml:::er of receh·ers O?er

-�- ated from the power S"<.!;;!:; t: ::fare the equipment is . 
ez:.ergized. · · 

�'"G: '\. .� .. , .� ' <  -. � . ·::.� ' CONFIDENTIAL ORIG�AL 
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(3) DE FECTIVE DF LOW- HIGH INDICATORS. - If the DF indicating c ircuit becomes defec
tive, the proper a ntenna choice may be made by s electing the antenna which gives the highest r e ad ing en 
the SIGNAL STRENGTH meter. 

(4) POWER FAI LURE. - Interruption of the primary a-c power supply to the equ ipment can be 
remedied only by an a lternate power source. Most sh ipboard power-distribution syste ms, and occa
sionally shore installations, have emergency powe r  systems cons isting of an inc!ependent generator, 
distr ibution switchboard, and emergency transmission lines. The operator should b e  familiar with the 
installat ion site and be able to shift quickly to alternate or e merge n cy sour c e s  having the same elec-

1rical rating. 

b. OPERATION IN THE PR ESENCE OF JAM�ITNG. - Oper at ing procedur es in the pre sence of 
signaCj a m m ing are not applic able to the intended purpose of this equipment. 
3-5. OPERATOR ' S  MAINTE NANCE. 

a. GENERAL. - Electronic t e c h n ic ians a r e  ge ne rally responsible for t h e  r:1ainte nance a nd r epa ir 
of th i s-equipme nt. In order t o  lighten the work load o f  the tec hn ic ian group, roc:�:ne ite m s of pr e v e nt ive 
maintenan c e  whic h do not require e laborate or p r e c i s ion-type test equipment ar e nor mally as s igned to 
the ope rator. Troubleshooting and repair of m inor defect s may also be requ i r e ::!  of ope r ating p e r sor:n e l 
' r o m  t : me to ti me. Lrt order to meet this re spons ibili ty, a thorough knowlec!;e o: the equipment, i n
:· lud ing comple te fam iliarity w it h  th e function of all controls and the proc edur es �;ove rnL'1g their u s e, Ls 
mand atory. A general knowledge of c ircuit theory shou ld also be acquired, so that  the existence,  loca
tion, a..;d probable ca·Jse of any elec tr i c al or mechanical fault can be pr o mptly deer mined. In !:hi s 
manner,  minor troubles can often b e c or r e cted before the y become serious. Under nor mal ope rating 
c ond i t i ons, however, major repair s  or prec ise adjustments should not be atterr.pted by other than 
qualified techn i cians. 

b .  OPERATI::\G CHECKS AND ADJUST1\1ENTS. - The equipment is d e s i g :-. ed to ope rate for long 
p e r i ods without r equiring extensive adj ustments other than those involved in sh-ifting frequency or ad
justing s ignal level. 

( 1 )  SHIFTING FREQUENCY. - Repeat all steps in the tuning procedur e listed in table 3-2. 
(2) PERIODIC CHECKS. - At least once daily. make the following check for r esonanc e :  the 

100 KC TuWNG meter should remain in a "dip" once the rece iver is tuned. U it bec o me s n e c e ssary to 
make frequent or lar ge adjustments of the TUt.'ING {Me) c ontrol, accompanied by p r onounced s ignal 
fading, ask for technic ian service. 

c. Et-.1ERGENCY MAINTENANCE. - Operating per sonnel must expect the p o s s i b ility of failure 
when technician s en-ices are not immediately a va ilable . When it is of the utmost i mportance to keep 
the equipment in operation, the operator must b e  able t o  locate the source of tr ouble, deter mine its 
natur e ,  and make repairs .  It is not prac t ical to attempt a d iscussion of every type of failur e wh ich may 
pos s ibly occur. In stead, a g<:neral outline of troubleshooting tec hniques will be presented to aid the op
e rator in deve lop ing a sy ste matic approach to e me rgency maintenance. 

d .  ISOLATING TROUBLE. - The equipment consists of a s e r ies of fu:1ctional s ec tio�s, each per
for miil; a spec ific task. C o mponent fa i lure in one sectio n  may have adve rs e  effe c t s  on associated s e c 
t ions . Depending on the funct io n of a defect ive part, the result may range fr om r e duc e d  rece i\·er sensi
tivity to complete breakdown of the equipment. A haphazard sear c h  thr ough the parts in a ll sectio ns is 
not likely t o  accomplish a great deal, exc ept possibly by acc ident. A mor e effic ie nt approach involves 
deduct ion of the faulty section using the symptom evidenced by- faulty operation, followed by a d et a iled 
examir.J.tion of the suspected section t o  locate the de fective c ompone nt .  Once the s e  steps have been 
take n, the repair problem becomes s impliiied. Make the following ch ecks before attempting an involred 
analysis of the trouble: . 

{1 )  Check the position of all controls to ensure that they have not be en a ccid ent ly moved from 
operating position. 

· - · · - · 
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CAUTIO N  

Controls a n d  switches should move e a s i l y  f r o m  one 
setting to another. I! a c ontrol or switc h  does not r e 
spond t o  ordinary fing€r pr e ssure , consid e r  it mec han
ically defective and c on sult a technician. Do not 
attempt to force the move ment of a control; expensive 
damage is almost certain to occur. 

(2) If the equipment is dead (no dial i lluminat ion, meter indicat ions, or output signal), c heck 
the power switch on the 0-928/FLR and at the pr imary power sour c e. Check fuses F951 thr ough F955 
on the rear panel of  the R - 1 1 2 5/ F LR ,  and fuses F1051 th r ough F l 0 5 3  on the 0-928/ F LR c h a s s is. 
(See figures 5 -3 and 5 -78. ) 

(3) If the ant enna is c onne c te d  t hrough a switch or di str ibution panel, make sure the c onne c 
t ion is propedy made. 

(4) Check that all connections between the R - 1 1 2 5/ F LR and 0 - 9 28 / F LR are secure. 

{5 ) :Make a general in spe ct ion o f  all installation wir ing for broken lead s  or shor t - c ir c uited 
c onnections.  

(6) Inspect all  tubes, noting that they are fir ml y  seated in the sockets. II it is  a g l a s s 
enclo s e d  tube, note that the filament i s  llghted. II metal encased, note  that t h e  c a s ing i s  war m indi
cating a l ighted f i la ment. 

�· TROUBLESHOOTING GUIDE. - Table 3 - 3  will help the operator to find and corr ect m inor 
troubles. In the case of a major failure ,  the guide will help to deter m ine wh i c h  section or sections ar e  
at faulL 

f. T U B E  AND FUSE LOCATIONS. - illustrations in Sect ion 5 show the location of all t ubes and 
fuses.-

T AB LE 3-3.  O P ERATOR ' S  TROUB LESHOOTING GUIDE 

I:!;'DlC A TION 

E quipment dead; lamps d o  not 
light 

Lamps light but no receiver 
output 

All signals weak 

ORIGINAL 

PROBAB LE CAUSE 

a.  Power sw itch s e t  to OFF 

b .  P rimary power source turned 
off 

c .  A - c  pcn.·er fuse F 1 0 5 1  
de fective 

d. Faulty exte rnal  power con
ne c ti on 

, Faulty antenna connec t ion 

RE S E RVE GAIN adjustment 
incorrect 

CONFIDE�'TIAL . 

R E M E DIAL AC TION 

a. C heck switch setting. P lace 
at ON 

b. Verify. Ha.ve power r estored 

c. Check fuse F l 0 5 1 .  Iniorm 
technic ian if  new fuse blows 

d. C heck a -c po•g e r  connection 
at J l 0 5 1  in 0-928/ F LR  

C heck antenna connec tion at 
J952 • 

Check cont rol s etting 

3-9 
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S ECTION 4 

PRINCIPLES OF OPERATION 

4-1.  OVERALL FUNCTIO!iAL DESCRIPTION. 

!!· GENERAL. - Counterr.:easure s Receiver R- 1 1 25/ FLR is a tripl e - c o nv e r sion, superheterodyne 
receive r  which operates in the frequency range of 2. 0 me to 32. 0 m e .  Rec e iver o utput is an undemodu
lated i- f frequency of 65 kc hav"!.r:g a fixed bandwidU1 of 60 kc.  Continuous tuning over the frequency 
range is provided in four bands. An a c curate 100-kc reference signal s u ppl i ed by t h e  companion 0- 928/ 
FLR pro\ides a synll-tesized frequency which is used for drift- cancelled tun ing in 1 00-kc s teps. The 
frequency of the c ontinuous-tuning ci rcuit can be mo nitored exiernally to obtain e.\.i r e m cly acc urate tun
ing o f  eac h  1 00- kc step. The frequency range is covered in the following four bands:  (1 ) 2. 0 me to 4. 0 
me, (2) 4. 0 me to 8. 0 me, {3) 8. 0 me to 16.  0 me , and (4 ) 1 6 . 0 me to 3 2. 0 me. 

Oscillator- Power Supply 0- 9 28/FLR supplies plate and filam ent voltages fo r th e  operation of one 
to five receivers. It a!so SLp�lies an accurate and stabl e  1 00 - kc reference s i gnal to the r e ce iver (s ). 
Plate and filament supply voltages for th e receiver osc illators are r e gulated by Zener- diode circuits in 
the receiver(s). The 0- 9 2 8/FLR pro\ides the following voltages for r eceiver operation:  ( 1 )  1 00-kc 
c rystal-controlled r eference s ignal, (2) 1 7 5  volts de, plate voltage, (3 ) 6. 3 volts ac, filament voltage ,  
(4) 1 8 .  0 volts a c ,  filament voltage (to r egulating circuit), (5) 5. 0 volts a c ,  indica t o r  lamp voltage, and 
(6) 1 1 5  volts ac,  c rysttl-oven voltage (to 1 00-kc crystal oscillator). 

b. BASIC FUNCTIO!'lA L DL.\GRAM. - Figure 4- 1 is a basic functional diagra m of th e R- 1 1 2 5/ 
FLR and 0-928/FLR R sho·ns the functional relation ship b e t'.v e en the s e ctions. Only o n e  R- 1 1 2 5/ FLR 
is shown, but up to fh·e can be operated s imultaneously from one 0- 9 28/ FLR Individual cab l e  c o nnec
tors supply a 100-kc reference signal, and plate and filam ent voltage s  to each r e c e iver . 

!05-125 \lAC 
60 CPS !.5"r. 

I PHASE .;!051 

.J954 

Figure 4-1. Cou."ltermeasures Receiver R- 1 1 25 / F LR and 
Oscillator- Power Supply 0- 9 23/ FLR, 

Bas ic Functional Diagram 

c. FUNCTION,� L OPER-\ TIO!t. - Figur e  4-2 is a functional block diagram of the R- 1 1 25/ FLR 
and o:-928/FLR. The main sis...::U path through the assemblies i s  indicated by a heavy line w ith ar row
heads showing the direction of si�l flow. Arrowheac!s on light line s  sho·.v the direction of signal flow 
for secondary signal paths • 

{1) COUh'TERMEAStTRES REC EIVER R- 1125/ FLR - An r - f  sig:'..al at the antenna is s el ected 
and amplified by the r-f amplifier, and applied to the first mLxer. Here it is c ::J mb i n ed w ith a locally 
generated r-f signal from the l:i:;!::-!req:..:ency oscillator (HFO) to prod>Jce the first i - f  frequency between . 

1 625 kc and 1725 kc. A 60-kc si;:::tl bandwidth is selected by the tun:J.ble i- f filter and applied to the · · 

second mixer to o�tain the se C'"'�-d i-f freque ncy of 220 kc. After amplification, the s ignal is applied to_ 



.(.: :, - :: 
' :l: '"j j., .� • ' . 

····- ·- -... . ... 

· , J H I 

. ' 

:"I 

t . 

:> 0 
) 
2 
• 
.. 
. . 

.• • t  

i r· .. 

. , . .  . � .. · . 
L 

! 
" 

• '� • . t '  

'·, 

; �:  

, I  

!-

' (. -. / '  

...--.._, 

! i! ,, 
':.� 

" 

\J7 •- , . , COUNTERMEASURES RECE IVE R R · l l 2 !i/FLR · · 
. · . ,.-- - - - - - - - - - - _ _  ...._ . ..._, _ . _  - L- - - - - - - - - - - - - - - ---, I 1 625 I 

' I 

· 1  . 1ns 22o , s ::�  1 +.... R F  : 1 ST TUNABLE KC 2 ND l 1 ST I F  KC BALANCED 1 2ND I F  KC OUT PU T  1 6 5 1<C 
I AMP!. : M I XE R  f-1- F I ��E R  --co- MI X E R  : AMPL � M I XER : AMPL r-a- AMPL I OUTPUT 

I ' ' . - - - - - - t- - - - - - I I • I NJ ECT I ON  t CRYSTAL I osc I I AGC 560 TO MI XE R  AGC (265 KC) I I 660 KC 
I I . I I 3 125� H I GH I NTER· I I 3 3 7"'5 MC FREQ POLATION 

I · " osc osc 1 
I , I 
I I I I I I I 1 I 

HAR : HAR 8 2 5  KC 2 2 0  I(C AGC AGC I 
I 
I 

AMPL : MIXER �...to- AMP!. (OC) ' I I 
L _ _  � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � 

I 
100 KC I 

REFERENCE 

O S C I L LATOR- PO W E R  SUPPLY 0 -920/FLR 

TO ''"" { 
RECE IVERS 

1 0 5 - 1 2 5  
VAC 

6 0  CPS ! 5 %  
I PHASE 

� - - - - - -- --- - ,  
I j ! I 

I I I 
I 1 0° KC I POWER I osc I AMP!. I SUPPLY I 
I I �-I I I � 

L-----�-t- --J 

} P C AH ._, 
1>- FI L A M E N T  

VOLTAGE 
I TO 5 �:a- RECE IVERS 

Figure 4 - 2. Countermeasures Receiver R- 1 1 25/ FLH and Os c i l lato r- Pow er Supply 
0� 928/ FLR, FWlctional lllock Diagram 
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the balanced m ixer where it is combined with a locally generated 28 5-kc s ip1al to obtain the thlrd 1-f 
frequency (output frequency) of 6 5  kc. This signal is a mplified by the output ampl ifier to obtain a required signal level at the receive r  output. 

�) AGC A MPLIFIER. - The age amplifier receives a 220-kc i - f  frequency from the first 
i-f amplifier. After a mplification and r ectification, the resultant d- e volta;e is applied to the r eceiver 
r-f and 1-f stages. Because the rnagnitude of the age voltage is proportioml to the carrier st rength of 
signals pres ent in the first 1-f amplifier, the gain of r-f and i-f stages is controlled to prO'I·ide a rela
tively constant receiver output for a wide range of received signals. 

�) HA RMONIC A MP U FIER. - A 1 00-kc r eference signal from the 0- 928/FLR is applied to 
the f...armonic amplifier. A diode circuit generates 1 00-kc harmonics which are selected, amplified, and 
applied to the harmonic m ixer. Here the selected harmonic is combined w ith a loca lly generated si gnal 
fro m the H FO to p roduce the 8 2 5- kc inj ec tion frequency. This frequency is co mbined w i L1 a 580- to 6 8 0-
k c  s i � l  from the interpolation o scil lator a t  the injection mixer to p rodu c e a 1 405- t o  1 505-kc s i gnal. 
In turn, this s igml is combined v• ith a 1 6 2 5- to 1 7 2 5 - kc s igml from the tumble i - f  fil ter at the s econd 
mixer to obtain a 2 20- kc i-f frequency . 

(2) OSCI L LA TOR- POWER S UP P LY 0- 9 2 8 / F L R  - This unit co nsis t s of a 1 0 0-kc osc il lator
amplifier and a d- e power supply. It is designed for operation from a 1 0 5- 1 2 5  vol t  a-c pri m a ry power 
source, and suppl i es plate and filament voltages for the simultaneous operation of one to five receivers . 

(a) 1 00- KC OSCILLA TOR- A MPLIFIE R - This assembly consists  of a plug- in t e m p e ra ture
controlled crystal oven with a 1 00-kc crystal which is p l ugged into the chas s is .  The c ry stal osc i l lator 
is followed by a two- stage 1 00- kc amplifier to pro>ide an e;,.iremely ac curat e  1 00-kc refe r e n c e  frequency 
for one to five receivers .  Individual cable connectors on the common chassis permit receiver 
connections. 

(b) POWE R S UPPLY. - The power supply consists of a power tran sformer, diode bridge
rectifier, and a two- s ection LC filter. It supplies filament and plate voltage for operation of the c rystal 
oscillator- amplifi er, and filament and plate voltages for the s imultaneous ope ration of one to five re
ceivers. Individual cable connectors on the c hassis provide foP receiver connections. A s elector switch 
on the chassis has five positions (to accommodate from one to five receivers) . When plac ed in the prop
er position, compensating resistors are s elected to insure that the normal val u e  of plate ;·oltage is sup
pl ied for any number of receivers between one and five. 

d. TRIPLE FREQUENCY CO�V"ERSION. - Figure 4- 3 is a block diagram s how ing the develop
m ent of the three i-f frequencies in the receiver. The pres elector r- f ampl ifiers sel ect an operating 
frequency between 2. 0 and 32. 0 me and apply the s igml, after amplification, to the firs t  mixer. The 
mixer combines the received signal with the first injection frequency of 3 .  725  to 3 3 .  725 me supplied by 
the high-frequency oscillator, to produce the first i- f frequency of 1625 to 1725 ke. The tunable i-f fil
ter selects the difference frequency from the combined s ignals. A description of the receiver tuning 
system is given in paragraph 4- 1�. 

The tunable i-f filter output signal is amplified and applied to the s econd mi.."'\er where it is com
b ined with the second injE:ction frequency of 1405 to 1 50 5  kc. The second m Lxer output contaL'lS the sec
ond i-f frequency of 220 kc, which is selected and amplified by the first i-f amplilier and applied to the 
balanced mixer . 

The balanced mixer pro\ides the third and final conversion frequency of 6 5  kc by combining the 
220-kc i- f  frequency with a locally generated 2 85-kc frequency from a crystal oscillator. 'The 65-ke 
difference frequency is then amplified to obtain the receiver output signal. 

e. T Uh'lNG S\"STEM. - Figm-e 4-4 is a block diagram showir1g the receiver tuning system, the 
stages-w hich are jo intly tun ed, a�d the functio nal relatio nship betwe en the tv;o tuning co ntrols (TU�"ING . 
(Me) and TU�TING (Kc)}. To sen-e ::t.s 2n example , the frequency of 2. 1 0 5  m e h:ls been arbitrarily selec;.. 
ted as the frequency to which the rec eiver is ttmed. All sigml and injection frequencies noted in figure . 
4-4 are 'P;resent.when the receiver is tuned to this frequency. 

· · 

·.• - .- - . . 
'(1) MEGACYCLE COillffER - 'Wnen the rec e iver is tuned to 2. 105 me the MEGACYC LE 

counter will read 02. 1, and the preselector will be tuned to accept a 1 60-kc 'IYide sigo!-b...nd ben.een 
2. 07 and 2.'23 me (see detail A in figure 4-4). Becaus e  the high-frequency osc illitor (HFO) i s  jo�tly _ · 

tuned \Vitb the preselecf:o.IT settir:g the MEGACYCLE cou.r1ter b 02. 1 also tunes the- HFO to a freq-J.ency 
: �: o{ 3. sas me.. .:.. The received signal of 2. 105 . me is combined with the 3. 825 me osc.illator �cual in the t-�: ��;� �- ··' ·.-.� . . ' . 

\ :i_:' -· . - .-... ·::-_ , . ORIGINAL - -- � 
�· ,  - -- � (" __ _ . ..  .. . . .. .:--. ' ' ·� �- � 

.... -: � � .. . • p CONFIDENTIAL . • .  
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AN/ FLR- 1 1  (V), / FfiA- 51 (V) RECEIV E R  

PRJNC IPLES O F  O P E RA TION 

ANT. � 

( V 5 1 ,V52) (VI 5 1 )  

PRES ELECTOR 1 ST ( 2.0 - 32.0 --«>- 1-o MI XER MC ) 

. .  

' """" { 1ST INJECTION 
( 3.725 -33.725 FREQU ENC I ES 

M C) 

-

I N J ECT I ON{ H F  

SOURCE 
OSC I LL ATOR 

( V 3 01) 

(V4"6) . (V57 V56 V59) 

�t.;llt.t!L£ l 
1 - F  FILTOI II 2 110 --o-

1 1 62 5 - 1 7 2 5  K C )  
MI X£R 

--

2�10 I NJECT ION 
( 1 405 - 1 5 0 5  

K C) 

I NT ERPOLATION 
O S C I LLAD� A �IO HA"MJ'; I C  A Y P L I F I E R  

S?ECTRUM 

1 ST 1-F 
AMPL IFIER 
( 220 KC) � 

-

Figure 4-3. Countermea.s:.�res Receiver R- 1 1 25/ FLR, 
Frequency Conversion Diagram 

(DIDOES) 
BALMICEO 

M I XER 

3P.C I NJECTION 
( 285 KC) 

C il l S  TAL 
o s :  I C. LA TOR ( \I S S I )  

.....j)loo 65 KC 

first mixer (V1 5 1 )  to produce the first i- f frequency of 1 7 20 kc (3 8 2 5  minus 2105 = 1 7 20) . The 3. 8 2 5-
mc signal from the HFO will also combine with other signals present in the preselector between 2. 1 me 
and 2. 2 me.  

The harmonic amplifier is joi ntly tuned with the presel ector and HFO to select the 3 .  0- mc har-
" monic of the 1 00-kc reference s ignal (see detail D in figure 4-4) .  Tills harmonic (the 3 0th is combined 

with the 3. 8 2 5 - mc H FO sibnal in the harmonic m Lxer (V25 1 )  to obta in the 825-kc inj ection s i gnal whi ch 
is applied to the first injection amplifier stage {3. 825 minus 3 .  0 = 0.  825). After amplification, the 8 2 5-
k c  injection signa 1 is applied to the injection mixer (V4 53 ) where it is combined with a signal fro m  the 
interpolation oscillator. 

(2) KILOCYCLE COUNTER - \\-'hen t..ie r eceiver is tuned to a signal frequency of 2. 105  me the 
KILOCYCLE counter will read 05. 0, and the tunable i-f filter is tuned to accept all signals {within a 60-
kc band) c entered at 1 720 {see detail B in figure 4-4). The interpolation oscillator is jointly tuned with 
'-"e tunable i-f filter, and the o scillator output is a 675-kc signal which is applied to the inj ection m ixer )53). The mixer combines the 675-kc signal with the 825- kc signal from the L'lj ection ampl ifier to ob

in a 1 5 0 0 - kc si gnal (675 plug 8 25 = 1 500), ·.vhich is amplified by the third injection a�plifier stage and 
appli ed to the second mLxer (V456). The secor.d mb;er co mbines the 1 5 00-kc injection signal w i th the 
1 720-kc s ignal from the tunable i-f filter to produce a 2 20-kc i-! frequency for the first i-f amplifi er 
(1720 minus 1 500 = 220), (see detail C, figure 4-4}. 

f .  D RI FT CANCE LLATION. - Figure 4-4 also s hows the drift cancellation cir cuit for the H FO. 
Frequency d r ift o c c urring in the H FO (V3 0 1 )  is car:ce!led and does not appear at U:e s econd mLxer ou�put 
(V456).  The s e cond mixer receives hvo input s i gr'.als;  one at 1 7 2 0  kc from the tunabl e  i-f filter, and one 
at 1 500 kc from the third L1jection-amplilier st:?.ge. Since both signals are derived from the H FO output. 
frequency drift in tl1e HFO will have equal effect on e.::.cb si;r.3.l. The 220-l:� difference frequency fro� 
the 2nd mLxer (V4 56)  will not clu.nge as a r esult of H FO drifL A detailed explanation of the drift
cancelling process is given in paragraph 4- 2::(4). 

_ ,, 4-2. FUNCTIONAL SECTIO.:'\"S. 

· ::. · -. In figure 4 - 5, the detailed blo ck db.gr.:..rn, all functional s ections are enclosed by broken lines. A 
·_-: -�: .:. . detailed theory of operatic� of these asss:::.blies is gi>e.:l in the followif!ci pragrapl:Ls. 

· 

.�_ --.. : �_ ··.� �.�� � 

- .. . . . � . -

; .; ·�: .. ;c a. COUNTER.\1EASUR.ES REC EIVER R-1125/FLR. - The receiver co:J.Sists of lli� foll07-ring I:l.:L-
::. ::,� jor a ssemblies: preselector, tunable i-f m.ter, fll'.:;t i-f ::lnd inj ection amplliier, ci.xe:r ar.d seco:ld i-f 
. � :·.ii��mpllfler, -output amplifier, hlgh-frequer:cy cs,..m:>tor1 bterpo!ation o scilb.tor, ar::i ::� a

_
mplifier. As ·. · 

·. ��fJJ!���,in fi�� �-:_5i, ��--�.a,? one functiom.l sectio:l r:r:ay be located on a common maJOr :?.ssembly. . 
( J�;i:�':: ·�;�·;�;�-�; 5/:�>c:�-� . . �� . ..:.�--� :_� ·_ . .  , .-� :- CYW��M'T& T mHr.Th:AT. 
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I IZ .07 MC 2 23 MC 
1 . L 160 Kc ew 
I - - - - -
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2 1-2 .2 MC 
� . I ST M I X E R  
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AN/ FLR- l l (V), / FRA- 54 (V) REC E I \' E R  
PRINCIP LES O F  OPERATION 

· . For example, the 100-kc buffer (V605) is located on the age ampli1ier assembly; this relations hip is in-
- : . .  dicated by the circled letter B in both blocks. Figure 4-5 was arranged in this manner to permit rapid 

· , .. · ·, :· analysis and tracing of the main signal path. 

' .  ,., · '  

(1) PRES ELECTOR. {See figures 4 - 6 and 4-7. ) -
·

The pres elector cons ists o f  r- f amplifiers 
(V51 and V52) and the first mb::er (V1 51).  The function of the preselector is to selec t and amplify th e  

- tuned sign.a.l(s) and combine it (them) with a locally gen erated signal from the high- frequency oscillator 
- (V301). Figure 4 - 6  shows the r-f amplifiers operating in band 1 (2- 4 ) position. Ar. r-f signal !rom the 
� '- antenna is applied to the pr e selec tor at input connector J 5 1 .  A tuned c ircuit consisting of r - f  coil L51 ,  

tuning capacitor C801A, and trimmer capacitor C 5 1 ,  selects the d e sired operating frequency, Variab l e  
capacitor CBOlA is o n e  s ection of a t.'lree- section tuning capacitor adjusted by the front pa ne l T l.J.:'\'"ING 
(Me) control. The signal is coupl ed to the control grid o f first r-f  amplifier V51 throu gh couplL'1g ca
pac itor C57.  The output sigr..al from V5 1 is developed a c ross r - f  coil L 5 5  and appl i ed to tll e grid of the 
s e cond r-f amplifier V52 through coupling capacitor C72. R- f  c oil L 5 5  is  tuned by \·a riabl e capacitor 
CBOlB which is jointly tuned with variable capacitor C801A. The o utput of V52 i s  de\'elopcd a c ross r-f 
coil L1 51 (se e  figure 4- 7 )  a nd applied to first mixe r V 1 51.  1\fLxer V1 51 recei ves s i,;:n.a.ls from tJ:e HFO 
at J 1 53 and from the s econd r- f amp l ifier at J 1 5 1 .  Mixer V1 5 1  he terodynes these �puts t o  p ro duc e the 
first i-f frequency (1625 to 1 7 25 kc) across i-f coil L3 5 1  in tlle tunable i-f filter (see figure 4- 8). 

Age voltage from the age amplifier is appli ed to r- f  ampl ill e r  \'5 1  and V52 through r e s i stors 
R55 and R64, respectively. Test points (TP)J52, (TP)J55,  and (TP)J152 permit s i gnal testing at the 
control grids of each rf a mplifier, and the mixer. 

(2} TUNAB LE I- F F1 LTER. (Se e figure 4 - 8. ) - The tunabl e  i-f filte r is a continuously tuned 
four-section band pass filter which follows the prese! ector mixer. Ac tually, tlle first section o! the fi l

ter (L3 5 1  and C351A) contains the plate load for the preselec tor mixer (at J1 54 ). The output s igr.al fro m 
the mixe r is develop ed in this sec tion. The four filter s e c tions a r e  jointly tuned by a four- section rari
able capac itor (C3 5 1 ) .  This capac itor i s  ganged to tlle interpolation o sc i llator tuning capac itor (C-407), 
both o f  which are adjusted by the t:ront panel TUNING (Kc) control. The tunable i-f filte r selects the 
!irst conversion frequency (or frequencies) !rom the output of the pr es elector mixer. 

Figure 4 - 8  shows the arrangement of the r e sonant circuits of the filter. Each filter s e ction has 
a parallel resonant circuit w hich is shielded to prevent coupling betwe en coils. Coils L3 5 1  and L3 52 a r e  

- _ coupled by coil L3 53 which is  common to the r eturn circuit o f both coils. The tuned cir cuits of coil 
.. � L35 2 and coil L3 54 are coupled through capacitors C3 53, C355,  and common coupling capacitor C354. 

- The relatively s.mall value of capacitors C353 and C 3 5 5  as compared to the value of C 3 54 ,  acts to iso
late the two tuned c ircuits. Common coupling coil L3 56 provides s ectional coupling for the remaining 
filter sections, L3 54 and L3 55. The tw..able i-f filter output, at connector P456, is applied to the first 

-.J-f and injection amplifier a s sembly which follows. 

{3) FIRST I- F AND INJECTION AMPLIDER (Se e  figure 4 - 9 . ) - The i-f and injection ampli
fier contains thr e e  func tional s ectiar:s. These are : tlle fir st i-f a mpl ifier, con sisting o f  V4 5 5  thro:.rgh 
V459; t11e inj ec tion a mplifier, consisting of V4 5 1 ,  V4 5 2 ,  V4 53, and V 4 5 4 ;  and the output a m plifier {re
fe r to paragraph 4-2a (7)). The drift-canc elling c ircuit for the high- fr etrJency osc il lator is fo rmed by 
the circuit a r rangement o f  the i-f a mplifier and inj ection stages. Figure 4-9 is  a block diagram of the 
first i-f and injection amplifier sr.o;v ing the r elationsh ip of tllese c ircuits. The fol lowing paragraphs 

-- describe the operation of each functional section. 

(a) FIRST I- F A1IPLIFIER. - Figure 4 - 1 0  is a s i mplified s chemat ic dlagram of the first 
i-f amplifier:- This section r ecei>es the 1 625- to 1725-kc s ignals from the tunabl e  i- f filter , con..-erts 
this i-f frequency to 220 kc, a mplifies the signal, and a ppl ies it to th e  m L-;:er and second i - f  a mpl ifier 
w hich follows . A s ignal from the tu.r..able i-f filter (at connector J456) is applied to tlle control �:,rrid of 
V4 55 through coupl ing capacitor C�83. The output s ignal is developed across a reso nant circuit com
posed of capac itor C477 and i-f coil L452, and appl i ed to s ec ond mixer V456 through coupl in g capacitor 

-C478. The output signal is combined in the s econd rcixer with a 1 405- to 1 505-kc injection s i gnal from 
the injection amplifi�r (from V454). The resultant difference frequency of 220 kc (1 625 to 1 7 2 5  kc minus 
1405 to 1 505 kc} is applied to i-f filter FL453. The filter trimming capacitors are C49S and C4 99. 

Amplifier tube V457 receives the 220-kc signal from FL453 through coupling capacitor 
C486. The output signal is coupled to amplifier tub e V-158 through coupli..n?; capacitor C484. The inter

:- .o. : singe coupling c ircuit between V458 and V459 consi sts of coupl ing capacitor C488, resistor R808. front 
panel .OUTPUT LEVEL control P..901, and coupling caF:J. citor C492. Cable connectio .-ss to tlle i-f ampli

fieis.'are made at connectors J458 a=::! J�59. Res istor R308 and OUTPUT LEVEL control R901 form an 
attenuator circui� with R901 sening as tbe adjustable shunt-arm. The i-f s ignal level applied to 
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Figure 4-7. Preselector Mlxer, Simpl ified Schematic Diagram 

t- - i 
R i 5 3  
220 . 

+ 1 75V 
{ T 8 8 0 1 -1 4 )  

ampl ifier V4 59 is adjusted by R9 01.  The 2 20-kc output signal from V459 is coupled to the balanced 
mixer stage which follows by capacitor C493 through connector J46 0. 

Age voltage from the age amplifier is applied to i-f amplifier tub es V4 55 , V4 57 , V4 58, and 
V459 through re sistors R474, R4 82, R4 83, and R505, respectively. Ampl ifier tubes V4 57, V4 58, and 
V459 are RC coupled stages with i-f selectivity determined by bandpass filter FL4 53. 

(b) INJECTION AMPLIFIER. - Figure 4- 1 1  is a simplified diagram of the inj ection ampliai
,
er circuit. -This section receives the 8 25-kc signal from the har monic mL-::er (V2 5 1 )  and combines it 

W lth a 680- to 580-kc signal from the interpolation oscillator (V401)  to obtain the 1 405- to 1 505-kc sig-
<nal which is applied to the second mb:er {V456)  i n  the first i-f a mplifier. An 825- kc signal at J4 51  is 
appl ied to first injection amplifier tube V?5 1  tt>.rough coupl ing capacitor C4 82. A resonant circuit con
sisting of capa citor C457 and i-f coil L4 55 is t-.:.ned to acc ept the 825-kc s ignal. The output signal is 
coupled to second injection cathode follo�er V4 52 through i-f filter FL451 which is tuned by trimmer 
capac itors C459 and C460. 

The 100 KC Ttr�TIG ::neter 0..I901) is a d-e microammeter which fu..11ctions as a voltmeter to 
m e asure the d-e voltage de;;·elc-ped across the cathode resistor {R4 52) or first i njection amp!ilier tube 
V4 5 1 .  Re sistor R470 is the meter m�ltip!ier and capacitor C451 bypasses t11e signal components. ·Me
ter M901 provides a minimum reading (d!p) ;vhen an 825-kc sl gnal is :?.);plied to V4 51 , ar.d functions as 
a signal tuning indi cator for 100-kc increment rec eiver tuning. A sep;-a�e :?.gc circuit (not to be con- . 
fus ed with the receiver age circuit} stabilizes  inj ection amplifier gain and L".directly ope rates the 1 00-kc t_uning meter . 

The output signal L� c scco:1d injection cathode follower V� 52 is applied to the inj ection grid 
of inj ection mixer V452 &_l'Qugh co;.;plli:g capacitor C-162. Inj ection mLxer Y-!52 combines the 82 5-kc 

� ·  .. ':-:� · ·si gnal with the 5 80- to 660-kc interpollti:::m c sti!btor sibn:tl (from V452). �.rL\:er output is ihe S:JJ:l ire
:. � .  · quency of 1 4 0 5  to 1 505 kc (E2S pks 520 to 680 = 1 405 to 1 505). Filter F U 5 2  cc·.:ples the rnL':er outpt · 

, � to third injection amplifier V454; tr: � � er c.::t�citors C453 and C468 t'.ll<e the illt<:r. The outp�t sisn;ll 

. ·: ·· from V454 is coupled to the s!.::.::::!l grid oi secor.:! mb:cr V455 fm the first i-f :!i.:nplilier) by capacitor 
:.: • ... · C472. A resonant c ircuit ccr.s!s!:i-;.,g cf i-f coil L4 5 1  and series capaCitors C·t'll and C472 is bmed to 
(: , - ·the 1405- to 1 505�kc inje<:tion lre-.:;:-lle.m:y • .  (See figure 4.-10. ) 
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AN/ FLR- 1 I (V), I FHA- 54 (V) REC EIVEH. 
PRINCIP LES OF OPERATION 

CONFIDENTIA L 
NA \'SillPS 94 581 

Para[::rap: 
4 - 2a i3  

Connector J4€3 applies the interpolation oscillator s ignal to inte rpolation o s c i l lator buffer 
V6 51, (ccc paragraph 4- 2a (5) and figure 4-13).  Test jacks (TP)J-166, (T P)J454, and (TP)J4 55 permit 
s ignal testing at the control grids of V4 5 1 ,  V453, and V454, respectively. 

The age circuit {not to be confused with the receiver age circ'Jit), stabilizes the �in of the 
injection amplifier and indirectly operates the 100 KC TUN1NG meter M 9 0 1 .  The 1 40 5- to 1 5 05-kc out
put signal from injection amplifier V454 is applied to age rectifi er C R4 5 1 through coup!ir.g capacitor 
C467. The diode rectifies the signal to produ ce a d-e voltage w hich is proportional to s ignal strength 
across age lead resistor R465. A low-pass RC filter composed of res i stors R460 and R-t 64, and -capac
ito rs C461 and C466, removes the i-f co mpon ent from the r ectified signal. This age vcltage is ap
plied to injection amplifier V4 51 through resi stor R4 53. Mete r M901 (in the absenc e of a si ;;ul) i n di
cates the plate C'Jrrent of V451 as a function of the voltage drop ac r os s  cathode re s istor IH 52. With an 
825-kc signal present, the age voltage developed incr ea s es the grid bias •.:;hich ca.uses a drop in pl ate 
cur rent. This drop produ ces a minimum reading (dip) at meter M901 . Since the 8 2 5 - kc s i�;-..al is pres· 
ent only at precise 100-kc tuning in terval s , the meter reading provides an accurate ir,dlcatwn of re
ceiver tuning in 1 00-kc increments . 

(4) FREQU ENCY DRIFT CM iC E L LA TION. (See figure 4- 12 . ) - A drift- c a n c el l :�.g !rJop fo r the 
high-frequency oscillator (V301) is formed by injection-a mplifier s tages V4 5 1 ,  V4 52,  V� 5 3 ,  ar;d V4 5 4 .  
Figure 4- 1 2  shows a bas i c  block diagram o f  a drift- cancel ling c ircuit  which is s i m i la r  t:;  L'; a t  t.:sed in 
the r ec eive r . The follmving desc ription explains the operation of the bas i c  c i rcuit. NotAtwns at each 
block relate that block to a similar stage in the receiver. 
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Figure �12. Basic Drift- Cancelling Loop, Block Diagram 
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; 
. W'ben the signal froo a local o scillator is applied simu!L'lneous!y to t'.vo mLxers (Yl 5 1  a�d 

V251), L'l� two con-version f.ree'Jl2nc ies obt.uned will exhibit id entical frequency chan ges a s  a r esult of 
local-osr'Ibtorddrift. W1:.eo. tSe r:1Lxer outputs are amplified and combined in a thi r d  mixer (\'�56}, the 

conversion process elirnL"'2tes th� effects o[ local- oscillator drift. Canc ellation is not obt2i ned for any 
frequency-drift due to either slgr.:ll or reference inputs . 

V.1th reference to f:gu.re 4-12, si::;n.al freq:1ency Fl is applied to the s ig::.al mLxer (n 5 1 }, and 
reference frequency F2 to the reference mL'I:er (V251). Local oscillator signal F3 is applied to roth 
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mixers. Output from the s i gnal mixer is a differ e nc e frequency, F3 minus Fl , which is amplified by 
V45 5  and applied to one input of signal-path mixe r V4 56. Output from the reference mixer is a dii!er
enc e Crcquency, F3 minus F2, which is amplified by V45 1  through V45 4  and applied to the other input or 
signal-path mLxer V4 56.  The dliference frequency from V456 is F2 minus Fl. The loca l oscillator 
term F3 has been eliminated and, cons equently, frequency drilt originating at the local o s c illator. 

The interpolation oscillator (V4 0 1 )  is om itted from figure 4- 1 2  because it is not r elated to the 
drlit-canc elling c ircu it. Frequency drift originating in the interpolation oscillator is not drlit- cancelled. 
It is reduced to a minimum becaus e  of the low ope rating fr equency used and through circuit design. 

{5) INTE RPOLA TION OSC I L LA TOR B U F FER. (See figure 4- 13. ) - The interpolation o s c i lla
tor buller (V6 5 1 )  is an r-f a m plifier.  It amplliies th e  outp:.tt signal from the interpolation o sc illator and 
applies i t  to a mon itor connection on the front pan el (VFO OUTPUT, J90Z). In addition, it pro .,.ir!es c i r
c uit isola t io n between interpolation oscillato r V40 1  and the measuring equipment connected to J902. A ·  
580- to 6 80-kc s ignal from the intE:rpolation oscillator is applied to the co ntrol grid of buffer V6 5 1  
throush coupling npac itor C6 5 l .  The bu.ffer output i s  coupled to the V FO OUTPUT connector (J90Z) 
thro ugh r-f transfo rmer T65 l .  

R 6 5 3  J 6 5 2  

V 6 5 1  

I N  TER ?OLAT!ON 
osc 

BUFFER 2 
FROM J 6 5 1  C 6 5 1  75 6\ 
v 4 0 1  � I--.... --<:l>-I--4-

( 5 80 - 6 60KCI /1 
0.001 

N O T E : 

R 6 51 
470K 

R652 
120 

A L L  V A L U E S  IN O H M S  AND M I C ROFARADS 

UNL E S S  O T H E W I S E  I N D I C A T E D .  

a ·  

I'o'if r 

R654 
! O K  

C 6 5 4  
1 0 0 0  
U U F  

+175V 

( T 8801 - 9 ) 

Figure 4- 1 3 .  Inte rpolation Oscil lator Buffer, Simplified Sc hematic Diagram 
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(6 ) MIXE R A0.'D S E CO!>'D I- F A M P LI FI E R.  (See figu re 4- 1 4. ) - The mb:er and s econd i-f 
amplifier cor; s ists o f  a balanced :nl.xer (C R 5 5 1  through CR554l, a 2 8 5 - kc c rys tal o s c ill ator (\' 5 5 1 ), and 
the second i- f a mpl ifier tubes (\. 5 52 and V553). The following pa raJraphs describe the operation of 
these functional s ec tions. 

(a ) BA LA NCED MIXER. - The balanced m ixer (balanced r- f de modulator) consists of  input 
transformer -T5 5 1 ,  br idge- c ircuit: diodes C F.5 5 1 ,  C R55 2, C R553 , and CR554, and o u tput tra n sformer 
T552.  The fu.Jl ction of this c i rcuit i s  to deve1op the recei\·er third- com·e rsion freq,u ency of 6 5  kc . A 
220-kc s igna l fro m the first i-f amplifier is coupled to U1e diode mLxer Ll-Jrough transformer T551 .  A 
locally generated 285-kc s i ;,;n:l l  from cryst2l o s c illator V 5 5 1  is applied to the center- t:lpped s ecor.ory 
of T55 1  through coupl ing capacitor C 564. The d.illerence f requency of 6 5  kc (28 5  mL'1uS 2 20 ; 65) i s  ob
tained at output transformer T552. The b:lla::c:ed mL-.:er effectively cancels the 285-kc sir;r.al fr om Ll-J e 
c rystal oscillator. A t:\vo-se.ct.ion 1o·.•-pass f":.lter consistinb of L5 51 and L5 52, with C 5 55, C 55 6 ,  and 
C557 prevents passage ol the sum f:r.;;quencies in �e r:1L-:er out_r;ut, but allo·.vs t.'le 65-kc difference fre
quency to be applied to the RESERVE GAlN control (R5 53) for a.mplliication by the s econd i-f ampli.fier 

· which follows.  ' 

<!!.) 285- KC CRYSTAL OSCI.LLA TOR. - This is the third con•ers.ion oscillator which 
',l..,;,�. /'!· ' " �  �- :: · .. -
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i · .. ··. consists of V551 and 285-kc crystal Y551. The o scillato r output is applied to the balanced mixer to de-

.:_ velop the final i-f frequency of 65 kc. The c ircuit arrangement is a modified Pierce oscillator. Tri::::-

j . : mer capacitor C567 allows m inor adjustment of the oscillator frequency for calibration purposes. Test 
! : .· · · jack · (TP)J552 permits the oscillator output to be monitored !or �est purposes. 

I ·  
, . - (c) S ECOND I- F AMPUFIER. - The second i-f amplifier c onsists of a mplifiers V552 and 

V553.- This Circuit amplifies the 65-kc i-f signal prior to amplification by the output amplifier which 
. follows. Potentiom eter R5 53 (RESERVE GAit-.11 sets the 6 5-kc signal level which is applied to amplifier 

< _  tum:f V552 through coupling capacitor C 560. The output is coupl ed to amplifier V553 llirough capacitor 
- C56 1 .  After amplilication to a suitable level, the 6 5- kc signal is applied to the output amplifier throu9 

coupling capacitor C563. 

(7) O UTPUT AMPUFIER. (See figu r e  4- 1 5. ) - The output amplifier which consists of 6 5 - kc 
amplifiers V460 and V461 ,  ampliiies the s ignal from the s econd i-f a mpl ifier to the level required fo r 
receiver output. The 6 5- kc signal at co nnector J461 is applied to the cont rol grid of V460, amplified, 
and applied to the control grid of V4 61 through coupling capacitor C495. The output from V461 is ap
plied to 65 KC OUT connector J954 located on the rear panel, through output transformer T4 5 1  and con
nector J462. A negative (voltage) feedback c ircuit consistLrJg of R499 pro·vides signal degeneration from 
the plate of V4 61 to the calliode of V460. This feedback stabilizes the gain of the output amplifi er. 

. (8) AGC AMPLIFIER. (See figure 4- 16. ) - The age amplifier a s s e mbly N.Jnsist.s of age am pli-
fiers V601 through V604, and age delay and timing circuits . The function of this ass embly is to develop 
a d- e age voltage which is applied to r-f amplifiers in L�e presel ector, and to i-f ampliliers in tbe first 
i-f and inj ection amplifier, for automatic control of r eceiver gain in proportion to the strength of tbe 
received signal {s). In addition, an age delay circuit prevents the development of an age voltage when a 
weak signal is being received, and an age timing circuit provides a quick- reaction slow- decay response. 
The SIGNA L STRENGTH meter (M902) o n  the front panel operates from the age circuit. 

(a) A MPLIF1ER. - A 220-kc i-f signal from the fi rst i- f amplifier (see figure 4- 1 0), is z.p
plied to the control grid of V601 through connector J601 . The output is applied to V6 02 through coupling 
capacitor C606; coil L603 acts a s  an untuned load impedance for the plate of \'601. The output from 
V602 is applied to the parallel-c onnected control gr ids of \'603 and V604 tJ;rough C607. The plate s  of 
V603 and VG04 are also parallel- connected and the output signal is coupled directly to trans for me r T601. 
Tubes V603 and V604 are operated in parallel to p rmide a low i mpedance s i gnal source for the age c ir-
cuit which follows. 
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(b) DELAY CIRC V1T. - The 220-kc output signal from the secondary or transfo rmer T601 
is applie d to age rectifier CP..601,  d e  by diode Cfi6 02, and load resistor R6 1 5 .  Zener diode C R604 r eg
ulates the d-e vo ltage arplied from droppinr, resistor R513. This voltage reverse-biases diode CI\602 
and prevents diode conduction except in the presence of  a strong s ignal from transformer T601 .  Weak 
s igna l s that cannot overcome the revers e bias do not produ c e  an age voltage .  Assuming that Zener 
diode C R604 is maintaining a 22-vo l t  bias,  then the signal fro m  T60 1  must have a peak value of 23 volts 
(16 volts rms) to cause diode: C R602 to conduct and supply approximately 1-volt of age voltage across 
load res istor R6 1 5 .  Age voltage, when developed, is applied to the age circuit which follows through 
the AGC FAST-S LOW switch (59 0 1 ). 

SIGNA L STRENGT H m e ter ;'.!902 is a d-e m i croamm eter which functions as a voltmeter to 
mea s ure the age voltage dt:v<:: lGped (xhic h is p ropo rtional to the c ar rier level of the rec e ived si&nal). 
Resi sto r R6 14 is th e me ter ;-r, Jl tip: i er and capacitor C609 bypasses t.1e s i gnal eo mp:Jnent of the ar;c volt
age . Age de lay diode C W302 acc epts th e n e§;d.tive age vo l tage but blocks the (discharge ) circuit fro m 
C 6 1 0 .  

(c ) AGC TII'.U�G. - V.'I: e n  a n  age vol mge is  developed, i t  i s  applied to the delay circuit 
through the AGC FAST- S LOW s·Nitc h S9 0 1 .  With S 90 1  in the FAS T  po s ition, the negative age voltage 

��auses d iode C R6 0 3  to conduc t and age i s  a 1.-ai lable for distribution at terminal E606. Capac itor C610 
,a··im become c harged, a:1d ·;;i l l  di s c r..arge through resistor R6 1 8 ;  how ever, the polarity of  diode C R602 
-lrevents the dis charge current from flow ing through res istors R6 1 6 and R6 1 5  and cr..angi.ng the RC time 

con stant of the c i rcuit. 

NOTE · 

NOTE 

The I- F AGC control R80 5 is conn ected in parallel with 
re siStor R6 18. (Se e  figu re 4 - 1 7. ) 

220KC 
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F.'lOM 
V458 
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liLL VliLUES IN C;-.\!$ 
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R806 I 
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UNLESS On1ER',\'S.::: SPEC IF lED. 

t.GC TO ,.-.---------ll!lloo V455 (C4 55) 

Y51, V52 {C74) 

cw zl :>d----1>-- v457, V45S, V459 
R805j fC503) 

3 I MEG I 
1- � _j 

Figure 4- l'i. AGC Distribution Circuit, Simpl ified Schematic Diagram 

When switch S£101 is in the S LOW !-X> S ition, a:;c volb�e is applied at termil'al E605 throug-h 

. ,  :, resistor R6 17,  and charges ca�c itor C610. The d::! . .r(;e time-co�stant, determined by resi stor RG17, 

. . . � ·· .:·,., � is approximately 0. 5 s ecoP.d (for a capac itor clu.rge to 73 percer.t cf maximum voltage) whlc_h appl ies 

. �� � ; · slow- response :1gc voltag;:! to the controlled sbbes . Cap;1citor C610 discharges t.hro:..::;h 
_
res1stor R618 

.': : - and 1- F AGC control R605 (in parallel), providin:; a slo·;;--dec::J.y ch:l.racteristic of ap-;::ro;arr.ately 3 sec-
•· onds . When sw itch S901 is in LIJ.e FAST position, age .-o!tage is applied a t  terrni.ri.::Jl E60S throuf:"h r�s is-
·· ... : .  � lor R616  and diode CR603. Tne chaq;e time for czpacitor C610 is n:lw determi::led by resister R516 and 

�s approximately 400 mic..-oseconc!s; this applies �·.:.ic.k-re3ctbn age \'oltage to the cor.�olled stls;cs . 
. Capacitor: C6l� again_ discharges furough R618 and the I-F AGC control R805 {in parallel }. The reverse 
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polarity o f  diode CR603 prevents dis charge through R616 and R61 5 ,  a nd the slow- decay a&'C character
istic is maintained. 

The quick-reaction characteristic .when the AGC switch 5901 is in the FAST pos ition assures 
immediate application of �c voltage to the controlled stages when a signal is received; the s low decay 
holds the gain of the receiver constant in the event that the signal s tr ength is fluctuating. 

{9) AGC DISTPJBvTION C IRCUIT. (See figure 4- 17. ) - The age distribution circuit consists of 
t-.\·O screwdriver-adjust controls (AGC TH RES HO LD R804 and I- F AGC R805) located on the receiver 
c hassis. The AGC THRESHOLD control (R804) s et s  the le vel of the 220-kc sigr..al ap;:-l i ed to the age am
p!i.fier input at connector J601 ; the I- F AGC control (R805 ) adj usts L'l e value of age �olt:l.s-e applied to 
U: ree stages in the fir.it i-f a:-r.plifier.  A 220-kc i-f si�;nal from the plate  of i-f  amplifie r  tube \" 4 5 8  (s ee 
f: ;c: re 4-10)  is appl ied to �-:e threshold control ci rcuit at terminal E o O l .  The s r: t t in g  o( tr. e A G C  THRES
HOLD control (R804 ) deter:71ines the weak- s i gnal threshold l evel, b elow which an age vc:tage i s  not pro
duced in the age amplifier. 

Age voltage from the age a mpl ifier output at terminal £606 is  fed to the junctionc oi r esistor 
R80:" a nd the I- F AGC cor:trol (RB 0 5 ) .  The voltage i s  appl ied di rec tly to r-f amr!ifie rs \"5 1  a nd \'52 in 
the preselector (see figtU"e 4-6),  and through resistor R8 07 to V4 5 5  in  t r. �  f irst  i-f a...-, d inj ec tion a mpli
f ier '3ee figure 4- 1 0). Tr.e setting of I- F AGC c o n trol RB05 det e r m i nes the ·;alue of a;c >oltage applied 
to 220-kc i- f a mplifier l:'..:bes V4 57, V4 58, and V4 5 9  (see fi gure 4 - 1 0 ).  With this a:rra..!'lge::nent, the AGC 
T HHESHOLD control (�C� )  rr.ay be set to the desi red weak-si gnal level, and then the I- F AGC control 
(H605)  adj usted to obtain the requi red age l evel for control of L>je 2 20- kc i-f amplifiers.  

( 10)  IDGH-FREQ!;E.SCY OS CILLA TOR. (See figure 4 - 1 8. ) - H igh-freque 01cy oscillator (H FO} 
V301 covers the frequency ra.."lge of 3. 725- to 33.  725- mc i n  four bands. The locally - g e n erated signal 
from the H FO is applied si:n!.!l taneou sly to the pre s elector mi xe r  (\'1 5 1 )  to obtain the r e c e i \·e r first
com·ersion frequency, 2 r:.d to L1e har monic-amplifier mixer (V251 ) to obtain the 82 5-ke inj ection signal. 
Figure 4-18  s hows the HFO circuit as it appears in band 1 operation (for 2.  0 to 4. 0- mc rece iver  opera
tion). The H FO is a modified grid-tuned Armstrong circuit w ith cathode feedback. Coil L3 01 includes 
both the tuned- grid and fee:.:;ack windings. Connector J301  provides an output to L'1e h.::lrmonic mb:er 
(V2 5 1 }  through connector J252, and connector J302 provides an output to the pres elector l':li.;:e r  (V1 5 1 )  
through connector J302. Oscil lator frequency drift is  cancelled b y  a drift- canc e l l i ng loop which i s  de
sc rib ed in paragraph 4-�(4). 
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-- .•. {1 1) INTERPOLATION OSCILLATOn. (See fi;:;ure 4- lD . ) - Interpolation oscillator \'4 01 co>crs 
; . . a frequ ency range from 580 kc to 680 kc, rer;ardlc ss of the BAND switch position. The locally g-cncr-. · .  ated signal is applied to the injection mixer (V453)  in  the first i-f nnd injection amplifi er and provides 

-· :-;·, · continuous receiver tuning through the 100-kc incrementally tun ed steps. Oscillator tub e V40 1  io 
��-·_triode- connected and operates in a grid-tuned Arms trong circuit. Feedback is obtained fro m  the plate 

·circuit by a primary winding on coil lAOl. Winding IA02 is a part of coil IAOl but is not inductively 
coupled to the grid coil. 

. . . ,.,. I . 

·� . 

NOTE:: 

+ 1 50 V 
CREGULATEOJ 

C409 

P452 TO 1 t:o>-----<:)------o------1�---l::---< MIXER V453 
AND SUFFER V65J 

C410 C 4 4 R405 
2 2  4 700 I MEG 

C403 

C401 
2.7-
2 1.6 

V401 
INTER"OLATION 

OSCILLATOR 
5654 

C 4 02 
100 R403 

270K 

ALL VALUES ARE IN Or,\lS AND MICRO M I C ROFARAOS 
UNLESS OTHERWISE S?ECI FIEO. 

Figure 4- 19.  Interpolation Oscillator, Simplified Schematic Diagram 

Output connector P452 provide s  an output to i.I1j ectio n  mixer V4 53 fr,rough c onne ctor J4 52 {se e  
figtire 4-9). Output i s  also applied to the interpolation osc illa tor buffer (V6 5 1 ). Resistor R405 i s  the 
grid lead for inje c tion mixer V453. Coupling capacitor C4 10 and capacitor C· H 1 form a si;;nal di\ider 
which reduces the i nterpolation osc illator s igr�l appl ied to V4 53 in direct ratio to th e reac tance of L.'le 
two capacitors. The interpolation oscillator is not drift- cancell ed, but the c ircuit d e sign and the low 
operating frequency insure s table operation. 

(1 2) 1L-\R2\!0N1C AMPLIF1ER. (See figure 4- 20. ) - The harmonic amplifier co:-ts is ts of two 
tuned r- f a mpl ifi ers , V201 and V202, and h::l.rmon.ic-generating diode C R20L Tcis section pr-oC.u c e s

· 
a 

frequency spectrum containing 1 00-kc harmonics fro m the 1 00-kc reference sigr�l from 0.3cillator
Pow er Supply 0- 9 28/ FLR. The harmor'ic a mplilier tuning capacitors, C802A and C6028, a r e  g-a::;ed 
to pre selector and high� frequency oscill:>.to r tu::lng capac itors, all of which are l:'.mc:i by t'l a TL":\C;G 
(Me) control. The harmonic a mpl.ifier covers th e  frequency range from 2. 9 me to 3 2 . !! me in fo"Jr 
ba nds as selected by the ·receiver BAND s-;:itch. Figure 4 - 20 shows the circuit wit.1-j the BA�u sv; itch 
in the 2-4 pos ition. 

, A 1 00-kc signal from t.'":e reference crys:.:.l oscill:ltor (in the 0- 92'3/FLR.) is 2.p��1 i �:r tc:J 
; �� ·�··_- harmonic-generating diode CR201 at connector J:Jl.  The cl ipping 2-cti.on of CR20 1 p ro ;-i.c c; s  L1e ce:d.rol 

.. ' · grid of V201 w it..1 a wide r3Jlge of l C Q-kc f..2..rmo:-...ics t.'l.iou;h coupli.w; c cpc'.:Or C222.  (Z.:.2::-:-:;::J.--:lcJi to 

. -r: · - the 3 29th order are generated ty d.io:!e CR2Gl. ) 'Tee rc�'.lired harm.)nic is t:sls-:.:ter.l t; a r e s ::::::1 r:: ci..r-

: cuit consisting of coil L201 tuned by ;;ari:::ble cz;-acitor C802A, (see parap-aph �- 1� fer a ce.s c.rip:i�n o f _ the frequency relation betwee:t L':.e s electe:d brmo:-.:.ic ar:d UH? re ceive r in·.::r e ::J s:-,t:l h::,_;_,:.2;). -;:-:_-3 outpt 

. of V201 is tuned by resonant circuit L2C5 a::::I C30ZB, and applied to t.1e cor.tro! ,;r::-i:! cf '�: c- r  V202 

. �:/ for 
-
�ddition.al amplification. Te e o utput f.rou llie phte of V202 is  applied to a reso�r.t c irc;Ut in � "� ' ' .. .. -- ( . . .. 
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Figure 4 - 20. Harmonic AmplUlers, Simplified Schematic Dlat�ram 
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harmonic mixer V251 through connector J204. Test point (TP)J203 allows signal testing at the input of 
a mpllficr V202. 

(13)  HARMON1C MIXER. (See figure 4- 21. ) - The harmonic mixer cons ists of har monic mixer 
V 2 5 1  and a resonant circuit co mprising coil L251 tuned by variable capacitor C B02C. The harmonic 
mixer cove rs the frequency range of 2 .  9 me to 32. 9 me in four bands; figure 4- 2 1  shows only th e com
ponents for band 1 operation. Var iable capacitor section C802C is jointly tuned w ith sections C802A 
and C802B in the harmonic ampl ifier. The harmonic mixer (V25 1 )  combines a signal from the high
frequ ency oscillator at connector J 252, with 1 00-kc harmonic selected by the harmonic amplifi er. The 
primary of coil L251 is the plate load for harmonic amplilier V202 in the preceding c i rcuit-s ection, and 
the s elected 1 00-kc harmonic is applied to the signal grid of V25 1 . The mixer pla te load is a r esonant 
circu it for m ed by coil L4 5 5  and capacitor C4 57 in the inj ection ampli!ier circuit (see fig>Jre 4- 1 1 ) .  Re
fer to pa ragraph 4- 1!: for a desc ription of receiver tuning related to operation of the har monic mixer. 

- - - -, 
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'::" 

5 

2 

R 253 
220 

5600 ll"" 

V 2 5 1  
H:.R M I XE R 

5 750 

'1"" 0 1 5 UF 
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1 csozc 1 
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NOTE S :  - - - - - - - - - - - - - I 7 
I. All VALUES I N  O H M S  A N D  M!CROMICROFARAOS 

UNLE S S  OTHERWISE I ·"'OICATED. 
2. CI RCUIT SHOWN WITH l3 "-'<D!SWITCH IN POS I T ION 2 -4 t 1 7 5  V I  TB801-12! 

Figure 4- 21.  Harmonic �fixer, Simplified Schematic Diagram 

Sectio n  S251A of the rec eiver BAND switc h s hort- circuits cathode res i sto r R2 56 when in the 
16- 3 2 band po sition only. The resultant decrease in the cathode r e sistance reduces the grid bias and 
i nc re :t s e s  the mixer output. TJ;i s  i nc:re::: s e  in s ignal output co mpensates for the decrease in amplitude 
of the 1 00-kc harmonics over t h e  1 6 - 3 2  band frequency range. 

. 
(1 4)  100- KC BUFFER AMPIJFfER. (See figure 4-22. ) - The 100-kc buffer amplifier coas ists 

of V605 and i-f  coil s L602 and L601 .  The buffer amplifier is used to increase the l ev el of the 1 00- kc · 
reference s i gnal from Osc il1ator- Power Supply 0-928/ FLR. In addition. the buffer prmides c ircuit 

isolation to prevent interaction bet\veen rece ivers when more than one rece i ve r  is ope rated from a 

common oscil lato r - powe r  supply. The 1 00-kc reference s ig;nal is applied to the tap con!1ection of coil 

L602 through J602. Coil L602 is a resonant circuit tuned by capacitor C611. The tap permits an im

pedance match to the re latively low impedance of the 1 00-kc reference source in the oscillator-pow e r  

supply . The signal i s  applied to the control grid of V605. a nd appears across the o u tput ci rcuit con

s isting of. i-f coil L601. This coil is a resonant circuit tuned by capacitor C223 in the h:u mo nic ampli
fier (s e e  figure 4.- 20) in series with coupling capac itor C613. The a mplified 1 00--kc reference signal is 

applied to the harmonic amplifier input tia connector P201. Test jack {TP)J603 permits signal tests to 
. . be made at the grid of V605 . 

. . ... .. -· . 

�. ·� .. 'q . ..... -� - - N1:\i"FIDENTIA L ORlG!X\L 

( 



- . . =· ·� - ·  

\_ 

/ 
\ 

A N/ FLR- 1 1  (\'), / FP.P.- 51 (V) IlEC ErYER 
PRlNCIPLES O F  O PERATION 

CONFIDE NTL<\ L  
NAVS I £1PS 91581  
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-=- { PART OF I B .:O r-< 0  l SW iTCH l 

Figure 4-22. 1 00- Kc Buffer A mpl ifier , Simplifi ed Sch e m atic Diag ra m 

Rotary switc h S801 is ganged to t h e  r ec e i ve r B A ND  sw itch , a nd adj usts the gain of V605 by 
c hanging the s c ree n  voltage. It increases the voltage progre ssively fo r B A l\'D sw itc h po s iti o n s  2, 3 ,  
a nd 4,  c o r re sponding to frequency ranges o f  4 - 8 ,  8- 1 6 ,  a nd 1 6- 3 2  m e , r e spectively.  Sinc e the a mpli
tude  of th e 1 00-kc r.a.rmonics (generated by C R2 0 1  in the har monic a m pl ifi e r )  d ec reas e s progr e s s ively 
w ith the i n c rea s e  in harmonic number, the switch a rrange'm ent compe nsa tes for this decrease and as
sures the generation of harmonics with the requir ed a mpl itudes . 

Scre e n  voltage for V605 is obtained from the commo n  + 1 7 5 - volt supply through a voltage divider 
for m ed by s e ries resistors R522 and R644, and s hunt resisto r  R623 in s eries with a r e s istor s elected 
by switch S801.  In the 2- 4 position of the BAND switch , resistor R802 is  selected to add 1 00 ohms to 
the shunt arm. The screen voltage present is deter min ed by the ratio of the s e ri es a nd shunt di\ider 
s ections w ith some reduction b ecaus e  of the voltage drop occur r ing i r.  r e s i s to r s  R5 2 2  and R624 a s  the 
r esult of s c re en c urrent. In the 4 - 8  and 8- 1 6  p·J s i tions of switch S SO l ,  the di\ider s ht..!!'!t-ar m res ist
a n c e  i s  i n c r e a s ed which pro•ides a corresponding i nc rea s e in s c r e e n  \-o ltage . In LI-te  1 6- 3 2  pos ition , 
the s hunt arm is open-circuited and maxi mum s c r e e n  voltage is appl i e d. 

(1 5)  D F  1::-.uiCA TOR C IRC UIT. (See fisrur e  4- 2 3 . ) - The D F  indicato r  ci rcuit cons i s ts of D F  

LOW- InG H  panel lamps D.5 901 a nd DS9 02 ,  a s e c tion of rotary s·.,.· i t c h  S S O l  w !l i c h  is ran s e d  t o  the r e 

c e i v e r  BA.N"D switch, and cam-operated sw itches 5802 a nd 5 8 0 3  attac!:ed to the three- section variable 

capac itor C801 a:1d operated by the capac itor tu!'l ing shaft. The pur po s e  of the i ndi cator circuit is to in

fo rm ope rating persor.nel of the gen eral f r e quency ran;;e in use at the r e c ei ,.·er so that the prop e r  an

te nna s y s te tn m ay be selected for opti mum rece iver operation. As s h0".70 in fi�e 4- 2 3 ,  v;h en the 
BAND switch is in the 2- 4 position (2- 4  me) the LOW indicator l i ghts , a.!<d in the 1 6 - 3 2  po sition ( 1 6 - 3 2  

m e )  the InGH indicator l i&::ts. In the other b.'io B A l\"D s witch pos i tion s ,  e it..'ler l a mp will lig-ht depending 

on the adjustm e nt of c a m s  S 2 0 2  and S803 . TI1e switch co.ms are adjc:stable to p e r m it selectio'l of the . ::.. .�-... · 

re q_u.i.red s equence of DF ir.G.i c.aUo ns . The final ca m 2-djustments a r e  determined by the s:; s t e m  oper- . .. •. � • 

ating frequ ency a..1d anten.."'!as im-olved. See paragraph 3 - 2 c (3 )  for a des c ription of DF indi cator · · , :_ operation. - ;. :...::;;� ' "'l:  
Connector J955 (D F I:::-:UICA TOR) on t h e  r ec eiver rear- panel provides a connection for an ex- ·- : ··'-' .. 

fernal voltage source ta operate tbe DF inclic.ating lamps. 
· 

.� ... . 
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Figure 4-23 . DF Indicator Circuit, Simplified Sche matic Diagram 

(16) VOLTAGE REG ULATORS. (See figure 4- 24. ) - Two vol tage- regulating circuits a r e  us ed 
in the receiver to regulate critical supply voltages. Th ese are: (1) a 6.  3-volt a-c fi tamer.t- supply r e g
ulator for high-frequency oscil lator V301, and {2) a 1 50-voa d-e supply regulator for the plates of V3 01 
and interpolation oscillator V4 01. These circuits are described in the following paragraphs. 
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ALL VA L U E S  l �i O H M S  UNLESS 
OTHERWISE IN DICATED. V301 AS;) V!C.; P L AT E - SUPPLY R EGULATOR C I RCUI T 

TO V301 
FIL t.��ENT 

TO 
VZ:CI ;. � ; :>  \' 3 0 4  PL.,�7 E C I E C 'J I T S  

Figure 4- 24. Countermeasures E::cs\:;r R- 1 12 5/FLR Voltage- Regulator Cir�dts, 
SLrnplified S>±.:autic Diagram 
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(!) 6 .  3- VOLT REQULA TOR. - Th e  filament supply for high-frequency oscillator V301 is 
regulated by two Zener diodes (CR951 and CR952). This insures frequency stability and minimizes the 
effects of p:TNer fluctuations. The diodes are series-connected across the 18- volt a- c  supply with op-

. . posing polarity. Each diode conducts in turn tJuring each a-c alternation, and the non-conducting diode 
clamps the !Hament supply voltage at approximately 6.  3 volts. Series resistor R951 carries both the 
filament and diode current and the diodes perform as a shunt voltage r egulator. Fuse F955 protects the 
filament circuit in the event of abnormal current. 

(!!) 1 50- VOLT REGULA TOR. - Plate supply vol tage for high-frequency oscillator V301 and 
· interpolation oscillator V401 is regulated by Zener diode CR953 .  Th e  diode shunts the 175-volt d-e 

supply source aP.d is connected with opposing polarity. Resistor R952 carri es both the plate supply cur
rent and the diode current and the diode clamps the supply voltage at 1 50 ..,,.olts. A bypass circuit through 
terminal TBa0! - 1 1  provides unregulated plate voltage to the receiver. Fuse F9 51 protects the plate
supply circuit in the event of abno rmal current. 

£· OSCILLATOR- POWER SUPPLY 0-928/FLR. - The oscil lator-power S'lpply consists o! two 
major asser:::blies: a 100-kc crystal oscillator- amplifier and a rece iver power- supply. The c rystal 
oscillator-amplifier is a plug- in unit to facilitate servicing and replacement. The following paragraphs 
describe the operation of these assemblies. 

(1 ) 100- KC OSCILLATOR-AMPLIF1ER. (See figure 4- 25. ) - The 1 00-kc oscillai.Dr-a mplifier 
consists of crjsl:al oscillator VlOOI , buffer amplifier V1002, and amplifier Vl003 . A plug- in oven 
(AlOOl ) contaiii.s the 1 00-kc crystal (YlOOI) and includes a thermostatic temperature-control element 
to maintain constant operating temperature for the crystal. In addition, an amplitude controlling 
feedback-loop consisting of diodes CRI 002 and CR1003 maintains the amplitude of the 1 00-kc output at a 
constant level. 

(a) OSCILLATOR-AMPLIF1ER. - Oscillator VlOOl and the 1 00-kc crystal Y1 001 are ar
ranged in a Pierce circuit with variable capacitor Cl 003 to adjust the oscillator frequency for cal ibra
tion purposes. The output of the oscillator is applied to the control grid of buffer V1002 through cou
pling capacitor C1006. The output from buffer V1002 is developed across a di\ider consi sting of re
sistors RI OlO and Rl009. The reduced signal level from the di'<ider is applied to the control grid of 
a mplifier V1 0 03 through coupling capacitor C1 0 1 0. Output transforme r TlOOl couples the plate of V1003 
to the oscillator-amplifier output connector Pl063, and then to the five connectors (J l 058 through Jl 06 2) 
which supply from one to five receivers with the 100-kc reference signal . 

A Zener diode, CRIOOl, provides plate supply regulation for the oscillator (Vl OOl) and buf

fer (Vl002). Amplifier V1003 receives unregulated supply voltage from the common +175-volt supply 
c ircuit at con.;ector P1057. 

(b) A�tPLITUDE CONTROL LOOP; - A negative d- e bias proportional to the a mpli tude en: 
the 1 00-kc slgnal is applied to the control grid of oscillator V1001 through resistor Rl 003. A portion 
of the 1 00-kc sigr..al at the plate of buffer V1002 is applied to a half-wave voltage double r  circuit com
posed of diodes CRI002 and CRI 003 through coupling capacitor CI 009. Resistor Rl01 2 prorldes circuit 
isolatio n  to prevent the diodes from affecting the operation o( Vl002. The d-e vol tage across load re
sistor R10CI5 is ne;,-ative with respect to ground and proportional to the signal magnitude at the plate of 
Vl002. A lo�-pas s filter formed by res istor Rl 007 and capacitors Cl 007 and C1008 effectively re-
moves the stg;-:al comfX)nent from the bias voltage. · 

Amplitude control of the 100- kc output s ignal is obtained in the following mannec: An in
creas e in si�:,I l;:·;el at the plate of V 1 0 02 increases the negative bias applied to VlOOl through re sis- · 

tor R1003. 'Ibis additional grid bins reduces the s ignal output from VlOOl and also r.rom Vl002. A 
corres_pQndir..g decrease in signal level at V1002 decreases, in turn, the bias obl:::!.ined from the control
l oop circuit :ar.d pre-duces an increase in signal le,·ei. Actually, equallbriu m is reached during op eration 
and the con!::'ol loc.!J maintains a relatively constant output level from the 10 0-kc oscillator:- amplifier. 

(2) POWER SUPPLY. (See figure 4-26. ) - The power supply provides plate and filament volt- . 
. ages for·the Op-"-ntion of one to five receivers . .  The supply consis�:; of a po;•er tn.I1sformer (Tl 051), · 

an a-c Ii£:.e-illte:- (FL1051), a bridge rectifier (CRIG 5 1  through CR10 54}, anj a f:l>o-section LC low
pass filter (L!{I31, Ll052, ·. Cl051, and Cl 052}. A SE LECTOR S\\itch (S l051) pro rides lead compensa- . 

· , tlon lor the suk'}ly when fewer than five recei.ers are ope�ted from the common S:!pply. . -
-� . .. . 

'. ' . . ., · "' 1 � · . .. · . .  . ·, , .· · (a.) PO'J""ER TRA.�"SFOR.\lER. - Prbary a-c power is arplied to the rrimary of power !������··�. �.: ;  . .F;��������-0-Sl !rom connector Jl051 • .  ruter FL1051 is a low-pass r-f filter which pre>'ents 

"'t· .... �-·.:..: ·�· ·. �·: 9,��2iJi�:;{:i�.:··.· .£� -� . .' -. :_ CONFIDE�"TIAL. 4-29 
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PRINCIPLES O F  OPERA TlON 

spurleus r-f signals from entering or leaving the power supply. Fuses Fl051 and F1054 protect the 
.� supply, and ON-OFF switch 5 1 051 controls the application of primary power t.o the supply. POWER in

,�1 dicat.or lamp DS1051 11ghts when primary power is applied. 
�: _·:·-·;_ ' ' . . 
.:;s- · ;· Transformer T1051 .has a tapped primary wlndin

_
g; terminals 2, 3, and 4 permit operation 

·� from a 1 05, 1 1 5, or 1 25-volt prlfll2rY power source. Termrnals 5 and 6 supply 213 volts ac to the 
_·; brid�e rectifier. Terminals 7 and 8 provide 6. 3 volts ac for the filaments of VlOOl, Vl002, and V1 003 
·:-� in the 1 00-kc oscillator-amplUier. Terminals 7 and 9 (terminal 7 is common), provide 1 8  volts ac to 
� the"regulator circuit lor high-frequency oscillator V301 filament (see figure 4- 24). Terminals 1 1  and 
t 12 supply 7. 3 volts ac to the filaments of the remaining tubes in the receive r (s). A predetermined volt

:_,-;; age drop in the supply cables assures a normal 6. 3 volts ac at the receiver(s). Terminals 7 and 1 0  
. (terminal 7 is common) supply 5 volts ac for the operation of counter lamps DS901, DS902, DS903, and - DS904. _-..;;·-. 

Terminals E and F of connector Jl057 are connected to the power source at the primary of • transformer Tl051 and supply even-heater \-oltage to the crystal-oscillator even (plug-in assembly 
· .  A l OO l ). All supply connections to operate the 100-kc oscillator-amplifier are provided a t  connector 

--

. Jl057, and all connections for the operation of one to five receivers are made at connectors J1052 
· through J1056. Refer to figure 6- 1 6  in Section 6 for a complete schematic diagram of the power supply. 

(b) RECTIFIER AND FILTER. - A full-wave bridge rectifier consisting of diodes C R 1 0 5 1 ,  
C R1052,  CRf053, and CR1054 rectifies the a-c voltage from power transformer terminals 5 and 6.  The 
rectified voltage is applied to a two-section LC filter through S E LECTOR switch S 1052. Filter choke 

1 05 1  and capacitor Cl051 form the first filter s ection, and filter choke L1052 with capacitor C 1 0 5 2  
r m  the final filter section. Capacitors C l0 5 1  and C l 052 are both plug-in components which facilitate 
:rvicing and replacement. Resistor R1055 acts as the supply bleeder. Fuse F1052 is in series with 

ne + 1 7 5-volt circuit which suppli es plate voltage through connector Jl057-A for the 100-kc oscillator
amplifier tubes. The fuse protects the power supply in the event of abnormal current. 

(c) SE LECTOR SWITCH S1052. - Before the equipment is energized, S E L EC TOR s>.v itch 
51052 must be set to the position c orresponding to the nwnber of receivers to be operated from the 
co m'rnon oscillator-power supply. The first four positions of this switch insert four different compen
sating resistors in series with the bridge-rectifier output circuit. Resistors RI051, R10 52, R1053, 
and Rl054 respectively reduce the os cillator-power supply output voltage to the nominal level for oper
ati6n of one, two, three, or !our receivers. The fifth position applies the output of the bridge-rectifier 
circuit directly to the five receivers, since no compensation is required for operating five receivers. 

Each series element in the supply (filter chokes, rectifiers, and the like), produces a volt
age drop proportional to the supply load current. A single receiver draws load current of approximately 
0. 3 ampere (de) and five receivers require a total load current of 1. 5 amperes. Without compensation, 
the supply voltage would change depending on the number of receivers operated. 

--
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SECTION 5 
TROU BLESHOOTlliG 

5- l .  GENERAL. 

Effective troubleshooting of electronic equip ment consists of identifying the nature of the trouble, 
deter m ining the asse mbly or circuit section at fault, and locating the defective part. Repairs and ad
justments are then rr.ade to r eturn the equipment to nor mal operating condition. A systematic procedure 
is required. 

The first step when troubleshooting defective equipment is to identify the type of fault pr es ent. 
Faulty operation symptoms can range from inter mittent minor defects to c omplete failu re of the equ ip
ment. The second step is to sectionalize the fault by identifying the a s s e mbly or circuit s <::ction r e spon
sible . Special attention should be given to eas i ly overlooked troubles such as incorrectly positioned 
c ontrols, loose connections, or blown fus e s .  Obvious faults such as burned- out parts, arc ing, or 
shorted components can often be located by visual or aural obser;ation. Once the trouble has been 
located i n  a particular asse mbly, appropriate voltage, resistance, or continuity m easur e me nts can be 
u s ed to locate the defective par t .  Signal tracing i s  an e specially effective troubleshooting method; the 
absence or abnormality of a received signal at a particular circuit p oint can indicate the faulty equip
ment s ection. 

It is often possible to relate the trouble to a particular c ircuit s e ction by noting abnormality of 
meter readings or substandard response to control adjustment s .  Refer to the information in NAVSHIPS 
9 1 282 for a c o mplete description of troubleshooting and testing methods. 

Troubleshooting Countermeasures R e ceiver R:-_1125/FLR and Oscillator- Power Supply 0-928/FLR 
wi ll  usually include the following steps in the order listed: 

Step 1. Determine the major assembly at fault. 

Step 2.  Localize the trouble to a particular circuit section. 

Step 3. Troubleshoot the circuit to deter mine the defective part. 

Step 4. Remove the assembly for repair. 

Step 5. Replace the repaired assembly. 

- Step 6. Test the equip ment to ver ify that the fault has been corrected. 

5- 2.  T EST EQUIP:\IENT, SPECIAL TOOLS, AND R E F ERENCE DESIGNATIONS. 

a .  TEST EQUIPl\IENT. - A list o f  test equip ment required to perfor m t h e  troubleshooting p roce
dures in this s ection i s  gi\·en below. Equivalent test equipment ::.ay be substituted. 

(1) l\!dti meter Al�/PSM- 4 C .  
(2) Vacu'.ln:- Tube Voltmeter ME- 30/U. 
(3) V:!.C1 . .:un- Tube Voltmeter ME- GD/U. 
(4) Si9lll Generator :\N/URM- 2 5D. 
(5) Os::illoscope OS-8C/U. 
(6} E le::tron Tube Test S et TV-70/U . 

b. · SPECIAL TOOLS .  - No special tools are r eq,uired to troubleshoot the equipment. 

c. R E F ERE:\CE DES 1G�AT10NS . - R deren :: �  C ::! s ig;utic:-:s for all parts in a r:.l;'ti cuhr assembly 

:>:-: . ·
· are grouped nunerically. The serie s of number grm.:<'s as signed to s�,;ba sse mblies in the R- 1 1 2.5/FLR 

,;}-;. :'- :- . . · and the 0-92B/FLR are given i n  table 5- 1 .  

:ti&{jy�����E}.C-�<'t�· ' :  · · .  - rnhl<mmw. 5- 1 
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TABLE 5-l.  EQUIPMENT REFERENC E  DESIGNATION NUMBERS 
AND S U BASSEMBLY LOCATIONS 

RE FERENCE 
NUMBERS SUBASSEMBLY SUBASSEMBLY LOCATION 

5 1 - 99 Preselector, first and second r-f amplifiers R- 1 1 2 5/FLR 
101 - 149 Not used 
1 51 - 1 9 9  Preselector mixer R- 1 1 25/FLR 
201 - 249 Harmonic amplifier R- 1125/FLR 
251 - 299 Harmonic mixer R- 1125/FLR 
301 - 349 High-frequency oscillator R- 1 1 2 5/FLR 
3 5 1  - 399 Tunable i-f filter R- 11 2 5/F LR 
401 - 449 Interpolation oscillator R- 11 25/FLR 
451 - 549 First i-f and injection amplifier R- 1 1 2 5/FLR 
5 5 1 - 599 Mixer and second i-f amplifier R- 1 1 25/FLR 
60 1 - 64 9  Age amplifier R- 1 1 2 5/FLR 
6 5 1 - 699 Interpolation oscillator buffer R- 1 1 25/FLR 
701 - 799 Not used 
801 - 899 Chassis R- 1 1 25/FLR 
901 - 949 Front panel R- 1 1 2 5/FLR 

� 9 5 1 - 999 Rear panel R-11 25/FLR I 
1001 - 1049 100-kc oscillator-amplifier 0- 9 28/FLR 
10 5 1 - 1099 Power supply 0- 928/FLR 

3. OVERAL L  TROUBLESHOOTING. 

a. PRE LIM.INARY CHECK. - Before following the detailed troub leshooting procedure provided for 
.H:h assembly, check the front panel controls for proper setting, inspect the equipment for blov;n fuses 

.tnd faulty cable c onnections, and look for indications of damage such as broken wires or charred insu
lation. Refer to the checking procedures given in NA VSHlPS 9 1 828, particularly paragraph 3-3, "Test
ing T echniques and Practices. " 

b. C ONTROL SETTINGS. - A list of front panel control settings for the equip ment is given in 
table 5- 2. These preliminary settings ar e  made in preparation for troubleshooting the R- 1 1 25/FLR and 
the ().. 928/FLR. Individual controls are readjusted as required when troubleshooting specific sections 
of the equipment. 

TABLE 5 - 2 .  ON- LINE RECEIVER OF C OUNTERMEASURES RECEIVING SET AN/FLR- l l {V) 

.:�') . · 
AND DIRECTION FINDER GROUP AN/FRA- 54(V), PRELIMINARY CONTROL SETTINGS 

C ONTROL LOCATION SETTING 

BAND R- 1 1 25/FLR 2*4 

TU NING (Me) R- 1 1 2 5/FLR 0 2. 0 
TUNING R- 1 1 25/FLR 00. 0 
OUTPUT LEVEL R- 1 1 25/FLR midrange 
AGC S LOW- FAST R- 1 1 25/FLR SLOW 
SE LECTOR 0-928/FLR {see CAUTION 

below) 
ON-OFF 0- 9 2 8/FLR ON 

CAUTION 

Before energizing the equipment, SELECTOR s witch 
8 10 52 on t."Je ()..923/FLR must be set to a position cor

. .  · responding to the number of receivers 
,
operated. 

\:. �' · .  
c .  OVERALL TROUBLESHOQTc-;G C HART. - Table 5-3, the mrerall troubleshooting chart, 

- ;;;: . descr ibes a step-by-step proce<!::!re for localizing the troubl e  to a partkv.lar circuit section. By a 

.,.,� .. pr.ocess of elimination, �e particnlar assembly or circuit s ection at f.ault may often b e  determined. 

· �  . .  ' : ,, �+_;��tk�I� • -�" � 
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TABLE 5-3 .  ON- LJ}."E REC EIVER O F  COU NTER MEASURES RECEIVING S E T  AN lf LR- l l (V) 
AND DIRECTION FL�DER GROUP AN/FRA- 54 (V) , OVERALL T H OU BLES HOOT!!\G C HART 

STE P  AC TION NORl\fAL INDICATION PROBABLE FAULT LOCATION 
. 

1 Set Oscillator - Power MEGACYCLE and KILO- Fuses F954, F l0 5 1 ,  and F l054 
Supply 0- 928/FLR ON- CYC LE counter lamps 
OFF switch to ON light 

. ·-· 

2 Adjust TUNING (Me) con- · 100 KC TUNING meter Refer to paragraph 5- 10,  first 
trol for dip on 100 KC dips i-f and inj ection amplifier 
TUNING meter. 

3 Tune signal usin g both SIGNAL STRENGTH meter Refer to paragraph 5- 1 3 ,  age 
TUN1NG controls shows signal pr e sent a mp lifier 

. 

4 Adjust OUTPUT LEVEL Receiver output signal Refer to paragraph 5- 10,  fir st 
control for indication on pre sent i-f and injecti on a mplifier 
associated r eceiver 
output load 

5 P lace BAND sv.itch in DF lllGH indicator on front Refer to paragraph 5- 1 7, OF 
1 6- 3 2  position panel lights indicator 

5- 4 .  F UNCTIONAL S E.CTION TROU BLES HOOTING. 

a. GENERAL. - The paragraphs wh ich follow in thi s  section provide indi>i dual instructions for 
troubleshooti ng each subassembly in the equipment .  Inc luded are troubleshooting charts, functional 
schematic diagrams, and p hotographs showing the location of parts and test points. A \·oltage and re
si stance diagram is also included for each assembly. 

b. TEST POWT SYr.ffiOLS. - For the purpose of r apid identification of c ir cttit test points,  sym
bols are prov ided in troubleshooting tables and schematic diagrams. The symbols have .the follov.ing 
significance: 

A, Indicates a major test point for checking circuit functions and localizing troubles, or a � major measuri.tlg point for signal or power supply voltages. 

Ci',·. ·· Indicates a secondary test point for isolating faults within a major s e ct ion, and also \.t:) indicates adjustments. 

Indicates a minor test point within a secondary test p oint section. 

WARNING 

D-angerous pote ntials are present in the 0- 9 28/FLR. 

5-5.  PRIMARY POWER SECTION. 

a •
. 

GENER.>\L� - Figure 5- 1 is a po>':er distribution diagram or Osc illator- Po·»·er Supply 0-9 28/ 
F LR. -When tracing the p ower circuit, ma.k:e sure that the main p ower is  present. 

b.  T EST EQUIPM.E ... -..1. - Use multimeter AN/PSM-4C or equivalent to troubl€shoot the primary 
• power-c ircuit. 

c • .  CONTROL SETTISGS. - Set the front panel controls as described in table 5-2.  With L'le ON
OFF p-ower s witch on the 0-923/FLR in tl:s ON position P OWER indicator DS 1051 should light. 

d. PRIMARY PO\YE.R TROUB LESHOOTING C HART. - Table 5 - 4  is a troubleshooting chart for 
the primary power circ.!it. Perform the steps in the order shown. Compare the r e sults with those 
listed in the NORM.o\1. J.)iDICATION column. If an indication is normal, proceed to the next step; if an 

· · · . ' - indication is abnormal, fellow instructions given in the NEXT STEP c olumn • . . To facilitate measurements 
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Figure 5-l. Primary Power Distribution, Schematic Diagram 

( 

( 

and c ircuit checking, remove the 0- 9 28/FLR from the mounting plate. Invert the chassis, r esting it on 
the handles, and remove the bottom plate. 

STEP 

l 
.. 

2 

3 

4 

- · -.. 

-
. 

TABLE 5-4. OSCILLATOR-POWER SUPPLY 0- 928/FLR, PRIMARY POWER, 
TROUBLESHOOTING CHART 

TEST 
POINT PRE LIMINARY ACTION 

F igure 5-3 Place ON-OFF switch 
81051 in ON position. 

0 
Connect multimeter 
between ter minals 1 
and 2 of filter FL1051. 

Figures 5- 1 
and 5- 5 

WARNING 
Disconnect primary 
power before making 
this measurement. 

@ Using multimeter, check 
for continuity between 
terminals 2 and 4, and 1 

Figures 5- 1 and 3 of F L1051. 
and 5- 5 

Connect multimeter 

1!1· . across primary of Tl0 5 1  
' 

• ' c (terminal 1 to 2, 3, or 4). 
Figures 5-l ·. 

,· 

·and 5-5 . . .  
' . .  -. . . . - : . - - -· -- . . 

� · � "  

- "" : · .. .•. .. .. �. ,. · ;· .. - � : .  ·: 
:. 

NORMAL INDICATION 

POWER indicator 
DS 1051 lights 

105 to 125 vac 

Less Unn one ohm, 
each section of filter 
F L 10 5 1  

105 to 1 25 vac 

' 

•, 
'• 

.. 
-

·•, 

NEXT STEP 

If indicator does not light 
check fuses F l 0 5 1  and 
F l0 54. If indicator still 
does not light, check 
DS 1051. 

If normal reading not ob-
tained, check primary 
p ower source. Check 
cable to c onnector J l 0 5 1 .  

Replace filter FL10 5 1 .  

If normal reading not 
obtained, check sv.itch 
8 10 5 1. 

. .  

WARt. 'ruG 
Disconnect prirn.ary 

( . ' ' 
... .:: "!:.""---:· 

. . �- , power before cilecking . 

' . .  -� :  .. ,t:ii 
81051. · 

- · - .. 

.-
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5 - 6 .  POWER SUPPLY .  
� ·  GE};ERAL. - The power supply section o f  the 0-928/FLR provides plate and filament voltage 

for the operation of one to five r eceivers {R- 1 1 25/FLR). It also supplies  p late and filament power to · 

the 100-kc <r.:cillator-amplifier section in the 0:. 928/FLR. Faulty operation of the power supply will 
cause errattc receiver operation or disable the receiver entirely. Figure 5- 2  is a functional schematic 
diagram of the power supply ; figures 5-:3 and 5-4 show the location of parts . 

�· PRELIWNARY CHECK. - Before performing the troubleshooting steps in table 5-5, carefully · 

inspect the power supply, especially the following: 
· 

(1) Cable connections at J l051 and Jl0 57, and connectors Jl0 52 through Jl056. 
(2) Fuses F1051 and Fl0 54 .  
(3) Clamps for plug-in capacitors C l 0 5 1  and C l0 52. 

WARNING 

Danger'ous potentials are present in the power supply 
circuits. 

c. TEST EQtJIP MENT. - Use multimeter AN/PSM-4C or equivalent to troubleshoot the power 
supply-: 

d. C0!1TROL SETTL'\l"GS. - Set the controls to the positions indicated in table 5-2. 

e. POWER SUPPLY TROUBLES HOOTL'\l"G CHART. - Table 5- 5 is the troubleshooting chart for 
the power s-.:.;:>ply. P erfor m the steps in the order shown and compare the results v.i th those given in the 
N OR MAL Th"DICATION column. Figure 5- 5 shows the location of test points. 

STEP 

1 

2 

3 

4 

TAELE 5- 5. OSCILLATOR-P OWER SUPPLY 0- 9 28/FLR, P OWER SUPPLY, 
TROU BLESHOOTING CHART 

TEST 
POTI-.'T PRE LH.ITNARY ACTION NORMAL Th"DICA TION 

Figure 5-3 Place ON-OFF switch in P O\VER indicator 
ON position. DS 1051 lights 

0 Connect multimeter from +17 5 vdc ±20% 
p in 5 of XC 1052 to chassis. Select 300 vdc 

Figures 5- 2, range. 
5--! 2..'ld 5- 5 

Figure 5- 3 Replace p lug- i n  capaci- + 175 vdc ±:20% 
tors Cl05l and C l0 5 2  
and r ep eat step 2. 

® Con.IH?ct multimeter from +190 vdc ±20% 
ternisl 1 of cha.\:e ' 

Ll051  to chassis. 
Fig-.:..res 5- 2, 
S- 3, and 
S-5 

.CONFIDENTIAL 

NEXT STEP 

li i ndication abnor mal, 
perform steps in table 
5-4. 

li r.2ading is normal, 
proceed to step 6. li 
r eading is abnor mal, 
proceed to step 3 .  

Ii reading i s  nor mal, 
proceed to step 6. Ii 
r eading is abnor mal, 
p roceed to step 4. 

Ii reading is p or mal, · 

chec..">: cho.'�es L10 51 and 
L1052 for continuity. 
Replace if faulty . li ab-
normal, proceed to step 
5. 
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TABLE 5- 5. OSCILLATOR-POWER SUPP LY 0.. 9 28/F LR, POWER SUPPLY, 
TROU BLESHOOTING CHART (Continued) 

STEP 

. 5 

6 

7 

8 

9 

TEST 
POINT 

· . ® · .  

Figures 5- 2, 
5- 3, and 
5-5 

PRELIMINARY ACTION 

Connect multirneter from 
terminal 6 to terminal 5 
of transformer Tl051. 

. Select the 300 vac range. 

Connect multimeter to 
ter minal 10 of trans
former Tl051 and 
chassis. Select 10 vac 

NORM:AL INDICATION 

213 vac ±20% 

5 vac ±20% 

Figures 5-2, range. 
5-3, and 
5-5 

Figures 5- 2, 
5- 3, and 5- 5 

Figures 5-2 
and 5 - 5  

Figures 5 - 2  
a n d  5- 5 

C onnect multimeter 
from term inal 1 1  to 
ter minal 12 of trans
former Tl0 5 1 .  

Connect mult i meter from 
terminal 9 of T 1 0 5 1  to 
chassis . Select  30 vac 
range. 

7. 3 vac ±20% 

18 vac ±20% 

Connect multimeter from 6. 3 vac ±20% 
terminal 8 of T l 0 5 1  to 
chassis. Select 10 vac 
range. 

5-.7. 100-KC OSCILLATOR-A.\1 PLIFIER. 

t-.'EXT STEP 

If r eading o.bnormal, 
disconnect rectifiers 
CR10 5 1  through C R1054 • 

If still abnor mal, check 
transformer T10 5 1 .  
Repeat steps i n  table 
5- 4 .  If r eading i s  nor
mal, r eplace rectifiers 
CR1051 t..'irough C R 1054. 
Check S ELEC TOR switch 
S 10 51, and resistors 
R 1 0 5 1  through RI054 . 

If r eading i s  low accom
panied by heating of cir
cuit ·wiring, che ck ior 
short circuit in DS903 
through DS906 \\iring. 
If reading normal, 
proceed to step 7. 

If reading and indication 
similar to step 6, check 
for short c ircuit in 
receiver filament wiring. 

If reading abnor mal, 
check V30 1 filament
regulator circuit. (Refer 
to table 5- 1 7. )  

· If r eadir:g low and indica 
tion simi lar  t o  step 6, 
check for short c ir cuit 
in 100 kc osci llator
a mplifier f i lament 
wiring. 

a. GENERAL. - The 100-kc oscillator-a mplifier section of Oscillo.tor- Power S·.!pply 0- 928/FLR 
is mounted on top of the common power supply chassis . An accu.rate 100-kc r efere nce signal is sup
plied by

'
this subassembly for the operation of one to five r e ceivers .  Faulty operation of the 100-kc 

osci llator- amplifier can affect the accuracy of r eceiver calibration or disable the r e c eiver comp letely. 
F igure 5-6 is a functic::.al sch ematic  diagram; figures 5- 7 and 5- 8 show the location of p arts, and figure 

.. 5-9 shows the location of test points. 

b. ACCESS. - For acce ss to the 100-kc oscillator - a mplifier test points, r e move the four sc rews 
which 

-
mount the subasse :::bly to the chassis and rotate the subassembly to expose th e  tube sockets and 

· parts. The power su_?ply ca!:lle at connector Jl057 should remain connected to provide plate and filament 
voltage to the subassec::bly. 

-

ORIGINAL CONFIDENTIAL. : . 
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Fl052 Jl063 Jl057 FI053 F1051 FI054 · · 

' 
' . 

JJ051 

CI051 

-. U052 ' ·  LIOSI · ., TC051 

Figure 5- 3. Oscillator-Power Supply 0-928/FLR, Top View, Location of Parts 

£· PRELIMINARY C HECK. - Before troubleshooting the 100-kc oscilla.tor- amplifier1 check the 
foll�wing: 

(1) Seating of VlOOl, V1002, and Vl003 in their sockets. 
{2) Cable connections at Jl057 and Jl063. 

· 

(3) Seating of crystal- oven assembly AlOOl in its socket. 

E· TEST EQUIPMENT .  - Use multimeter A.'V,PSM-4C, vtvm ME- 30/U and I>IE- 60/U , osc illo
scope OS- 8C/U, and electron tube test set TV-70/U, or their equivalent. 

· e .  CONTROL SETTINGS. - Set controls to the positions given i n  table 5- 2. Place the 0�- 0FF 
. power -switch on the 0- 928/FLR chassis in the ON position. Allow at least 30 seconds for warmup. 

f .  100-KC OSCILLATOR- AMP LIFIER TROL:BLES HOOTING CHART. - Table 5 - 6  is a trouble

shooting chart for the 100-kc osc illator-amplifier S".lbassembly. It provides for measure ments of the 
d- e plate voltage distribu.t i on and stage-by-st.age signal tracing. Perfor m the steps in the order Listed. 
Co mpare the results of each step with infor mation in the NORMA L INDIC ATION column, and follow the 

- ._instructions in the NEXT STEP column. Figure 5- 10 is a diagram of voltage and resistance measure
: ·  • :- · ments for the oscillator- ampWier assembly. 

.... .. , . 

. -

NOTE 
' . 

To check the output frequency of the 100-kc oscilla.tor
amplifier, refer to para,o-raph 6-� In Section 6, Repair •. , �  

' .  . 

- .. ." ' .. · . ,.. � , ... _ 

( 

( 
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Figure 5 - 4 .  Oscillator- Power Supply 0- 9 28/FLR, Bottom Vi ew, Location of Parts 

Fi�e 5- 5. Osc illator-Po,.:er Supply 0-923/FLR, Location of Test Points 
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AN/FLR- l l(V}, /FRA- 54(V) RECEIVErt 
TROUBLESHOOTING 

PI063 
I OO i<C TO POWER SU?i>!.Y (J 1058 -J 10621 
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C I005 
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· U NLE SS OTHERWISE SPECIFtEO. 

Figure 5-6. 100-Kc Oscillator-Amplifier, Functional Schematic Diagram 

TABLE 5-6. OSCILLATOR-POWER SUPPLY 0-928/FLR, 100-KC OSCILLATOR-AMPLIFIER, 
TROU BLESHOOTING CHART 

STEP 
TEST 
POINT PREU �.ll�.-i.RY ACTION NOR?.L'\L INDIC ATION NEXT STEP 

1 @ . -

Co:tt1ect multimeter from +175 vdc ±20% 
junction of RlOil and 
RlOH to chas si s. Select 1 i�� : -j ·.� · � :  Figures 5-6, 
300 •·de range. 

!f reading abnor mal, 
perfor m steps in table 
5- 5. If normal, proceed 
to next step. 

; :{> > l-__;_-+-s--_a_,_a_n_ct_s_-_9+------------+-------------+-----------l 
Connect mu.lti meter from +100 vdc ±20% If reading abnor mal, 2 

Figures 5-6, 
5-8, and 5-9 

junctk1 of RlO ll and check R lO l l  and CRlOOl. 
CRlOOl to c!':2s sis. If nornal, proceed to 

ne:-.t step. 

oruGINAL 

( 

( 

( 
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TABLE 5-6. OSCILLATOR- POWER SUP PLY 0- 9 28/FLR, 100-KC OSCILLATOR-Al\IPLIFIER, 
TROUBLESHOOTING CHART {Continued) 

STEP 

4 

5 

6 

7 

8 

9 

TEST 
POINT 

Figures 5-6, 
5-7, and 5-9 

Figures 5- 6, 
5-8, and 5-9 

Figure s  5- 6, 
5-8, and 5- 9 

Figures 5- 6, 
5-7, and 5-9 

Figure s  5-6, 
5-8, and 5-9 

Figures 5-6, 
5- 8, and 5-9 

5-8.  PRESELECTOR. 

PRELIMINARY ACTION 

Connect rtvm ME- SO/U 
and osc illoscope OS-8C/U 
!rom terminal 3 of T lOOl 
to chassis. Note 100-kc 
waveform on scope. 

Using sto::p 4 test equip
ment, check signal at 
pin 2 of Vl002. 

U sing step 4 test equip
ment, check signal at 
p in 2 of VlOOl. 

Replace VlOOl and re
peat step 6. 

Measure d- e feedback 
voltage at pin 4 of 
V lOO l using vtvm 
ME- SD/U. 

Measure 100-kc signal 
at junction of CR 1002 
and CR1003 using vtvm 
ME- 30/U . 

NORMAL INDICATION 

Vtvm:. 1. 5v rms 
Scope: undistorted sine 
waveform 

Vtvm: 5v rms 
Scope: undistorted 
sine waveform 

Vtvm: 0. 5v rms 
S cope: undistorted 
sine waveform 

See step 6 

- 2. 8 vdc ±10% 

2v r m s  ±10% 

NEXT STEP 

If reading and waveform 
normal, proceed to 
step 8. 11 abnor mal, 
proceed to next step .  

If indications abnor mal, 
proceed to nex1: step. If 
nor mal, check V l 003, 
T lOO l , and C lO lO. 

If indications abnormal, 
proceed to ne'ht step. If 
normal, check Vl002 and 
C l006. 

If indications abnormal, 
check C lOOl and C 10 0 2. 
Replace crys ta l  oven 
a s s e mbly AlOO l .  If 
vtvm r eading too high , 
proceed to ne11.1: step . 

�� If reading abnor mal, r 
p roceed to nex1: step. If) 
normal, r echeck step 7 • .  

;' 

If r e ading norma l, re
place diodes C R 100 2 and 
CR 1003 repeat step 8. 
If step 8 r eading ab
normal, check C 1007, 
C l008, R100 7, R l005, 
a�d R 1003. Rep lace 
faulty part and repeat 
step 4. 

a. GENERAL. - The ;:r�selector cor.s:sts of t11e fir·st :1nd s·:>(:OD.d r - f  st:![; e s  and t11e first con-
- \'ersion mixer. Faulty opt:r-2.�!:::-: c� tlH? p r eselector can rcd-..: c c  th e s�:rcq.::h cf r-eceived s �gm.ls or pre

Yent reception. Fi;u..r e 5- 1 1  !s a !\mc:ti o:-!:11 sc!1er:ntic diagr:J.m cf �'1e presclcctc.::-. I"i[;'J.rC3 12 through 
5- 1 7  show tl1e location of par!s, and figures 5- 18 through 5- 2 1  show· lhe lo::z.tic:-1 cf test p oints. 

b. ACCESS. - The p r e s 2� '2 c �r:::- i::.; Io ;:::::.�l?d ::_t th e r<:".!" of t':e! ch<I.5sis. To c:· ':.::in a c c .:: s s  to L'::: tc:st 
points-;- pull out the receive:< G.::-a;:-2r a.ad raise it vertically. Test p nii'lts are JX;!i l.;;.ble on bcL'l the tcp 
and the bottom of the chassis. 

ORIGINAL CO:\FIDENTIAL 
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NOTE 

(Vl - 15  
! R )  470 

(Vl • 3 

(R ) I 5 0 K  

( V )  1 . 3  

iRl 470 
{V )  0 
!R l 4/0 K 

VIOOI 
7586 

I 
I 
L _  

Vl002 
7 5 86 

8 12 

( V l O 

( V l  80 

(R)  56 K 

( V )  5 7  AC 

!v l  o 
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KEY TO SYMSOLS 
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V1001 
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( R l  ISO 

(V) 0 
!R) <:70 K 
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Fi;;..tre 5-10. 100-Kc Oscil.l:ator-A::::plifier, Voltage and Resistance Dia.,c··ram 
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AN/FLR- ll(V) , /FM-51 (V) flEC E I V ER 
TROU DLESHOOT ING - . 

· 
. c. PRE LIMINARY CHECK. - Be:fore troubleshooti ng the preselector subassembly, check th e 

following: 

(1) Seating of tubes V51 ,  V52, and V151 in their sockets . (2) Cable connections at J51,  J56, and J154. 
· 

(3) Soldered connections at chassis feedthrough terminals. 

·:. d. TEST EQUIPMENT . - Use multi meter AN/PSM-4C, vtvm ME-30/U, signal generator AN/URM-250, and electron tube test set TV-70/U, or their equivalents. · 

..!:· CONTROL SETTINGS. - Set the controls to the positions given in table 5-2. 

f .  PRESE LECTOR TROUBLESHOOTING C HART. - Troubleshooting the preselector consists of 
measur i ng the supply voltages and tracing signals through the circuits. Table 5-7 i s  the troubleshooting 
chart for the pre selector. Perform the steps in the order l isted. Compare the r esults of each step with 
infor mation in the NORMAL I�"DICATION column, and follow instructions in the NEXT STEP column. • 

Figure 5- 22 is a diagram of voltage and resistance measurements for the preselector assembly. 

TAB LE 5- 7. COUNTERMEASURES RECEIVER R- 1 125/FLR, PRESELECTOR, 
TROUBLES HOOTillG CHART 

• ' TEST 
:)TE P POINT PRE LI�'UNARY ACTION NORl\'fAL INDICATION NEXT STEP 

1 @) In turn, connect multi- C 63: +175 vdc ±20% If reading abnor mal, per-
meter from chassis for m step 2 in table 5-5. 
feedthrougn capacitors Check capacitor C 63. 

® 
C 63, C61 ,  and C 165 to 
chass i s  . Select 300 vdc C61 : +160 vdc ±20% If reading abnormal, check . 

range. R62 and C61 .  

� C165: + 175 vdc ±20% If reading abnormal, 
check C l 65  and R 1 53.  

- J 

-
Figure s  5- 1 1, 
5- 13,  5- 1 6, 
5- 19, and 

- 5-21 -

2 ® Connect mult imeter C 78: 3 . 15  vac ±5% If reading abnor mal, per-
from c�a ssis feed- for m step 7 in table 5-5. 

. through capac itors Check capacitor C 78. 
C 7 8  and C79 to chassis.  

Figures 5- 1 1, Select 10 vac range. C79: 315 vac ±5% If reading abnormal, per-

5-13 ,  and for m step 7 in table 5- 5. 
5- 19  Check C 79. 

3 0 C o:t.."lect \· hm l\lE-30/U \"t\·m: 100 mv r m s  If rea(�Jng abnor mal, 
from (TP}Jl52 to (nominal) check V 5 2. Check C72 
chass i s .  Select 100- mv and L151. 

@) ran�e. C on.,'1ect signal 
ge:J er;:;.tor to (TP)J55, 
a djust fo:- 13- mv output at 2. 0 r.1c. 

Fi[;Ures 5- 11,  
5- 13,  5- 14, 

- 5- 15, 5- 1 6, 
5- 18, and 
5-20 
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Figure 5- 1 3 .  P r eselector (R- F Suba ssembly), Bottom View, Location o f  Parts · .. · 
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Figure 5- 1 7. Prese!ector (�Exer Subassembly), Interior View, Location o! Parts 
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5- 9 
C O�i FI DF. ?<TIJI. L 
NAVS HJPS 0 4 5 8 1  

AN/FLR- l l (V), /FI1A- 5 1 (V)  n E C  U '/  £ E  
TROU DLESHOOTING 

i 
! 

I 

... 

• 
S T E P  

i 4 

: F igure 5 - 18. Pre selector (R- F Subassembly), Top View, Location of Test Points 

TABLE 5- 7. C OUNTER!\1EASURES REC EIVER R- 1 1 25/FLR, PRESE LECTOR, 
TROU B LESHOOTING CHART (Continued) 

TEST 
POINT PREWMI�IARY ACTION NORMAL L'WICA TION NEXT STEP 

Connect gen erator to Vtvm: 100 mv rms If read i ng abnormal, 

@ (TP)J52 and reduce {nominal) check V 5 1 .  Check C 57 
output to 5 rnv. and L55.  

F i gures 
5- 1 1 ,  5- 1 2 ,  
5- 1 3 ,  5- 1 4 ,  
and 5 - 1 8  

5 

11r 
C onnect i;C:Jer::.tor to Vtvm: 100 mv r ms If reading abnormal, 
J51 (at J952 AJ.'-;T). (nomi nal) check R5 1 and L5 1 .  
Reduce c:1tput to 1 mv. 

F i gures 5- 1 1 ,  
5- 14, and 

"""" ' 5- 1 8  

5.:9. TUNABLE I- F Fll..TER. 

a. DIAGRAMS. - Figure 5 - 2 3  is a funct:crwl sche matic di:?.gram of the tun:?.ble i-f f ilter. Ref<:r 

also to figure 5- 1 1, the functic�:1l sche mat ic diagram of the preselector, because the plate-lead circuit 

, for Vl 5 1  (the prcselector rr:.ix�r) is p::trt of the h!n.able i- f fitter c ircuit. Fig'J.I"eS 5-24 and 5- 25 show 
.i.:�

· . . .  _ the location of parts of the tP-,:!lle i-f filter and figure 5-25 shows Lt).e location of test points • ... ' ' · - . .,.. �.. ' 

��;\· · .  
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Figure 5-19. Preselector (R-F Subassembly), Bottom View, Location of Test P oints 

J . ...... 

Figure 5 -2 0. Preselector (I.H .. -.:er Subassembly), Top View, IM::ation of Test Points 
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Figure 5-21. Preselector (Mixer Subassemb ly), Bottom View, Location of Test Points 

.!!· PRELIMINARY CHECK. - Before troubleshooting the tunable i·f filter ,  check the following: 

(1) Input and output connectors at Pl54 and P456. 
(2) S oldered connection at !eedthrough ter minal E351. 

c. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME- 30/U, and signal generator 
AN/URM-250, or their equivalents. 

d. C ONTROL SETTINGS. - Set the controls to the positions given in table 5-2. Reposition BAND 
switchto 16- 32 and tune receiver to 32. 000 me. 

NOTE 

Before troubleshooting the t::reselector, attach a clip 
lead from C74 to ground t o  remove the age voltage. 

e. TUNABLE I- F FILT E R  TROUBLESHOOTING C H ART. - Table 5 - 8  is the troubleshooting chart 
for the tunable i-f filter. Troubleshooting the tunable i-f filter consists of measuring e-,e supply voltage 
applied at chassis ter minal E 2 5 1 ,  a:1d testing the circuit operation v.ith an externally appli ed signal. 
Electron tubes are not used in thi s  assembly. 

STEP 

1 
... .. 

...,. 
-

5-22 

TABLE 5-8. C OUNTERMEASURES RECEIVER R- 11 25/FLR, TUNABLE I- F FILTER, 
TROliBLESHOOTING C HART 

TEST 
POINT PRE LI;'.ITNARY ACTION NOR!-1AL INDICATION NE:a STEP 

@ Connect multi �e'::::r from E 3 5 1 :  +125 vdc =�o:, ll re:1dir� ?�b,o;- :�:�1, p�r-
feedthrough ter min:U form step 2 in l::!b l:: 5- 5 .  
E351 t o  ::h:1ss!s. Select Check R351 and C 3 52. 
300 \· de rar.6e. 

Fig-_u-es 
5-23, 5-24, 
and-5-26- --
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TABLE 5-8. COUNTER MEASU RES RECEIVER R- 1 1 25/FLR, TUNA BLE 1- F FILTER, 
TROUBLES HOOTING C HART (Continued) 

TEST . 

STEP POINT PRE lJMINARY AC TION 

2 * Disconnect output cable 
at J456. C onnect vtvm 
ME- 30/U to P456. Con-

tt4 nec:t signal generator to 
(TP)Jl52 and adjust for 
1675-kc un modulated 
output of 500 mv. Set 
KILOCYC LE counter to 

Figures +50 . 0 .  
5-23, 5- 26, 
and 5-20 

5- 10. FIRST I- F AND INJECTION AMPLIFIER . 

NORMAL INDICATION NEXT STEP 

Yt·;m: 320 mv rms If reading abnormal, re-
(nominal) move tunable i-f filter 

asse mbly and check cir-
cuits. Refer to paragraph 
6- 4f for removal in-
structions. 

. 

a. DIAGRAMS. - The first i-f and inj ection amplifier as sembly c ontains three functi onal c ir cuits. 
The following functional schematic diagrams are pr o'iided for these c ircuits: 

Figure 

5-27 
5- 28 
5-29 

Title 

First I- F A mplifier 
Inj ection I- F Amplifie r  
Output Amplifier 

Figures 5-30 and 5- 3 1  show the location of parts, and figures 5- 32 and 5- 33 show the location of test 
points. 

b. ACCESS. - The first i-f and inj ection amplifier is. located at  the right rear of the chassis; 
- pull OUt the receiV€1' and raise it Vertically tO €):pOSe the test points. 

c. PREW.'ITNARY CHECK. - Before trcu!:J!eshooti ng the first i- f and injection amplifier (inc luding 
the outPut amplifier}, ma.lte a preli minary inspection with emphasis on th e follov.ing: 

(1) Seating of tubes V451 to V461,  incbsiYe, in their sockets. 
(2) Cable connections at J456, J4 €0 , J1 5 1 ,  J-± 52, J461, and J462. 
(3) All soldered connections at chassi s feedthrough terminals. 

d. TEST EQGlP �.!El\17. - Us e  multimeter A.:."'/PS�.I-4C, vtvm ME- 6D/U, 'tvm ME-30/U, signal 
generator A."/UR�!- 25D, and e lectron tube test set TV- 7D/U, or their equivalents.  

WAR).TIG 

Dangerous potenti2ls a : e  p.rese:1t i n  these c ircuits. 

e. C O:\TROL SETTI�GS. - Plac e t�e co-::t.:·c:s i:1 the p ositi ons listed in b..ble 5-�.  E:.;c r.:pti cn::; 
will be made for ce;t::ln steps in the troubles:-- oo:: ··. _: p rc::: e:fu.r e . 

f .  FIRST I- F X\u IN.TECTION A:, � P LTFF:.:-1 T:.1CUB LESH00Tl;\G C E.!,.� T. - T;.:':J�(.' ;;-::> i s  th:! 
trcublCshoc�;-�� t."":--.::.:-: !�:- th e  e1 :--cc fur:etic:;:Ll. s :  ... � : :-:�5 !:1 t�is asse :::Uly . Perfor::1 C:-2 .2='. � ; 5  i� th ? o:-der 
U sted and cor:.::::::� �\ .:: : c: sul�s >\ il'l t.:��se c;�Y<::l i:: ':..'.: 2 ::c::l; :A L  n;o;cATIC� c oi'..: ; :::1. T!' . .  m, follc·,v L1e 

instructions in.tl: ;o  NE::XT STEP c olumn. Fig-..:.re 5 -::: � is a vc!:..age and r e s i star.c c· 

ORIGINAL 

Be fore trct:ble sr.::: :::! ! :-.:; t:"� :::st i-f ar:.d bj ection a mpl!1ier-, 
attach a clip IE:ad fr;:;:::l C 5 � 3  t:: c:::<ssis to remo,·e the a;::: 
volb..SC!. 

5-23 
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(V) 3.15 AC 

lVI Z .2 
( R )  2 20 

( V I  0 
( R I  lOOK 

C0�·1FIDENTIAL 
NAVSfnPS 94581 

I 

6v"' 
O VS2 

I 

/ Q" 
I " I " 

I 
(VI 3..15 AC 

" 

AN/FLR- l l (V) , /FM- 51 (V) R E C EIVER 

TROU BLESHOOTING 

lvJ 3.15 AC 

(Vl 125 
IRI 39K 
(V} 100 
I R I  33K 

(V) 0 

(Rl 0.2 

j. 
p PRE SELECTOR 

MIXER 

p 

PRESEL ECTOR 1ST a 2 NO R-F 

p 

" 
" 

" ( V I  3.15 AC 

{ V I  3 . 15 AC (V) 1'55 ( V )  3.15 AC { V ) 165 
(R) I6K 

( V l  1.2 ( VI ! !0 { V )  12 
( R )  68 I A. l  ZBK ( R I GS 
( V I  0 ( V I 1 2  lVI 0 

( R I  470K ( Il l  68 I R I  470K 

NOTE : 
READINGS TAKE:N 'r't'lTH A ZO,OOO·OH\!S ·PER-YOLT MULTIME T ER. 

KEY TO SYMBOLS 
( V) - INDICATES D-C VOLTt::;s; TO GR�U':!). 
I R I - INDICATES o-<:. RE.SIS T.:U'I;CE TO G."'C:UNO. 

Fi�e 5- 22. Pre selector, Voltage and Resistance Di.a,<rram 
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Figure 5- 23. Tunable I· F Filter, Functional Schematic Diagram 
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Figure 5- 26. Tunable I- F Filter, Location of Test Points 
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TABLE 5�9. C OUNTERMEASURES RECEIVER R- 1 1 2 5/F LR, FIRST 1- F AND 
INJECTION A MP LIF IER, TROUBLESHOOTING C H ART 

TEST 
POINT PRE LIMINARY ACTION NORMAL INDICATION NEXT STEP 

® 
CoMect multim�ter from C452: +175 vdc ±20% If reading abnormal, per-
chassis feedthro'lgh form step 2 in table 5�5.  
capacitor C452 to chassis. Check capacitor C452. 
Select 300 vdc range. 

Figures 
5- 27 L!Jrough 
5�33 

@' 
Cor�,ect rr:ulti meter from C 4 53:- 3. 15 vac ±5% If reading abnormal, per-

. feedthrough capacitors form step 7 in table 5- 5.  
C453 2.!1d C454 to chassis. Check C 4 53. 
Select 10 vac range. 

Fil_:"v.re s  5- 27 . .  C4 54: 3 . 15 vac ±5% If reading abnormal, psr-
through 5-33 form step 7 in table 5-5. 

Check C 4 5 4 .  

0 Cc:-.nect vtYm ?-.IE- 30/U nvm: O. lv n::s If re :-..ding abnor :.nal, 
to J.;ro {disconnect cable (±lOS) check tubes V�56, VA--_::J I '  
W�Cl&). Turn OUTPUT V\ 53, n .. n:i V� 5 !:1 .  C" " �'-

� '  .. ........... 

LE\"EL co:".trol fully C\>". Ot! TPUT LS\"EL control 

@ 
Disco;::-:ect cab!e at J4 5 1 .  R901,  and RS08. . 
Con.."1.ecl signal generator 
to (TP}J-; 54,  adjust for 

Fig'.lreS 5- 27 15:) uv output at 220 kc. -

through 5- 33 

I 

I 

5- 27 
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STEP 

. 4 

6 

7 

8 

9 

cm;fiDENTIAL 
NAVSHIPS 9 4 5 8 1  

AN/F LR- l l(V) ,  /FRA- 54( V )  R ECEIVER 
TROU DLESHOOTING 

TABLE 5- 9. COUNTERMEASURES RECEIVER R- 1 1 25/FLR, FIRST I- F AND 
INJECTIOH AMP LI F IER, TROU BLESHOOTiNG C H ART (Conti nued) 

TEST 
POINT 

Figures 5- 27 
through 5-33 

Figures 5 - 27 
through 5- 3 3  

Figures 5- 27 
through 5 - 3 3  

Figures 5- 27 
through 5-33 

F igures 5-27 
through 5- 33 

Figures 5-27 
through 5 - 3 3  

PRE LI MINARY ACTION 

Connect vtvm ME- 30/U 
to (TP)J464,  and signal 
generator to (TP)J457. 
Adjust generator for 
0. 02v output at 1675 kc. 

C onnect vtvm ME-30/U 
(TP)J4 5 5 ,  and signal 
generator to (TP)J454. 
Adjust generator for 
0 .  0 5v output at 1455 kc. 

Connect vtvm ME- 60/U 
to {TP)J466. (Leave 
signal gene rator as ad
ju sted i n  step 5. ) Select 
vdc range.  

Connect \'tvm ME- 60/U 
at junction of C 4 67 and 
CR451. 

Connect >tvm ME- 30/U 
to (TP)J454, and the 
signal generator to J451.  
Adjust generator for 
0 . 02v output at 825 kc. 

CorJ1e ct 'tvm l\IE- 30/U 
to J-!62 (disc onnect 
c:1ble), and signal gen
erator to J4 61 (discon
nect cable). Adjust gen
erator for 0. 1 v output 
at 65 kc. 

NORMAL lliDICATION NEXT STEP 

Vtvm: O. lv rms (±10%) If reading abnormal, check 
V455 and C478. 

Vtvm: 0. 1 v rms (±10%) If reading abnormal, check 
V453. 

Vtvm: - 10 vdc 
(±10%) 

Vtvm: - 10 vdc 
(±10%) 

Vt''m: O . lv r ms 
(±10%) 

\'tvm: 1. Ov r ms 
{±10<;0) 

If reading abnormal, re
move bottom plate from 
asse mbly and perform 
next step. 

If reading abnor mal, 
check C 467. If reading 
normal, check R453, R460, 
R464, and R465.  Check 
C 4 6 1  and C 4 66. Repair 
and repeat step 6. 

If reading abnormal, check 
V 4 5 1, V4 5 2, and C4 8 2. 

. - .� 

If reading abnormal, check 
V460, V461, and C 4 9 5 .  

CO�FIDE�HIAL . ORIGINAL 
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! FROM . .1461 
V553 

165KCI 

R495 
681( 

NOTE; 

95VOC 

2 

8 
IIVOC 

R496 
180 

R 497 szo 

R498 
IOK 

+175V 

ALL VALUES IN CHMS AND MtCROM!CROFARAOS 
UNLESS OTHE RWISE INDICATED. 

R499 

R 500 R501 
! MEG 220 

173VDC 

6 

C 496 
0 33UF 

+ !75V 
(C452) 

Figure 5-29. Output Amplifier, Functional Schematic Diagram 

5-11.  INTERPCLATION OSCILLATOR BUFFER. 

V460 

(6.3 
VAC) 

TO TO 
C454 C453 

a. GENERAL. - The interpolation oscillator buffer provides a 580- to 680-kc signal from the 
interpolation oscillator {V401) to the VFO OUTPUT connector {J902) on the receiver front panel. The
buffer {V651) provides signal amplifi cation and circuit isolation to prevent signal- monitoring instru
ments connected to J902 from affecting oscillator operation. Figure 5- 35  is a functional schematic d.i.:l

gram of the interpolation oscillator buffer, figures 5-36 and 5-37 show the location of parts, and figur-e 
5-38 shows the location of test points. 

b. ACC ESS. - The interpolation oscillator buffer assembly is centrally located near the rear of 
, the chassis. Pull out the receiver and raise it vertically to expose the connectors and the test points. 

c. PRE Lil\'JINARY C HECK. - Before troubleshooting the interpolation oscillator buffer, make a 
preliminary inspection with emphasis on the following: 

(1) Input and O'.ltput connectors at J651 and J652. 
(2) Seating of hlbe V651 i n  its socket. 
{3) Soldered connections at chassis feedthrough terminals. 

d. TEST EQtiiP�.!ENT. - Use mu!ti meter AN/PSM-4C, vtvm M'E- 30/U, signal generator A.�/ 
URM-25D, and electrcn tube test set TV- TD/U, or equivalent test instruments. 

�· CONTROL SETTDiGS. - Set the front panel controls to the positions gh·en in table 5- 2. 

{ .  INTERPOL.ATIO� OSCILL..t\TOR BU FFER TROUBLESHOOTING C H.-i_q:r. - Tro-.;bleshootl.:-� 
the interpolation bcl:er co�sists of mcasur in� the supply Yoltage arplier! and testi2:; cir-:-.1it cp eratio::1 
with an exierr.ally ::.,::::.:-Ue.j signal. Perform the. steps li sted L'l th.e interp ob.tiGn oscillat::.::- : ; ·.·ifer 
t r oubleshooting chart, l:!.ble 5- 10, in the order given and cor::IJare the results v,i::h thos e listed in L'1e 
N ORl\1AL INDICATIO� column. Then follow the instructions in the NEXT STEP column. Figure 5-39 
is a voltage and resista..•ce diagram. 

ORIGINAL C ONFIDENTLo\L 5-33 
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STEP 

1 

2 

C ONFIDENTIAl, 
NAVSHIPS 94 5 -J l  

AN/FLR-11(V), /FRA- 54(V) RECEIVER 
TROU BLESHOOTI.NG 

TABLE 5- 10. COUNTERMEASURES REC EIVER 11 - 1 1 25/FLR, INTERPOLATION 
OSCILLATOR BU F FER, TROUBLESHOOTING CHART 

TEST 
POINT 

Figures 5- 3 5  
through 5- 38 

Figures 5-35  
through 5- 38 

Figures 5-3 5  
through 5-38 

PRELIMINARY ACTION 

Connect multimeter from 
chassis feetithrough 
capacitor C654 to chassis.  · 

Select 300 vdc range. 

C onnect multimeter from 
feedthrough capacitors 
C655 and C656 to chas sis. 
Select 10 vac range. 

Connect vtvm ME-30/U 
to J902 VFO OUTPUT 
(on panel). Connect 
signal generator to J651 
(remove cable W808). 
Adjust generator output 
for 0.  3v at 630 kc. 

. 
NORl\1AL lliDICATION 

C654: +175 vdc ::1:20% 

C655: 3. 1 5  vac ::t:5% 

C 656: 3. 1 5  vac ±5% 

Vtvm: 2v rms ±10% 

NEXT STEP 

. If reading abnormal, per
form step 2 in table 5-5. 
Check capacitor C654. 

If reading abnormal, per
form step 7 in table 5- 5.  
Check C655. 

If reading abnormal, per
form step 7 in table 5-5 .  
Check <;6 56. 

If reading abnormal, 
check V651 and C 651. 

i �---L-----------L------------------�------------------�----------------� 

i I 1 •  ' 
I j 
j 

_Figure &-:32. First I-F az:i L::Jac�o A..=;?lifier, Top View, Lo:::ation of Te st Points 
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Figure 5-33. First I- F and Injection Amplliier, Bottom Vi.ew, Location of Test PoiPts 

'5-12. MIXER AND SECOND I- F AZ..1PLIFIER • 

Parar-raph 
,.. 5- 12 

• ;  

a. GENERAL. - The mi."<er and second i-f amplifier consists of three circuit secticrr:.s:- a bal- !: 
anced-mixer (the third conversion mixer), a two- stage 65-kc i-f amplifier, and a 285-kc cr:stal osc n-· ,: 
lator. Faulty operation of this asse rrJ>ly can reduce the strength of received signals, or preYent re... 

� 

ception. Figure 5-40 is a functi onal schematic diagram of the mixer and second i-f a mp lifier, figures 
5-41 and 5-42 show the location of parts, and figure 5-43 shows the location of test p oints. 

b. ACCESS. - The mixer and second i-f amplifier is centrally located on the left side of the 
chassiS. Pull out and lmi:er the receiver. All connections and test points are exposed on t!le to.? of the 
chassis. 

c. PRE LIMINARY CHECK.. - Before troubleshooting the mixer and second i-f a mplliier, perform 
the preliminary inspections given below. 

(1} S eating of tub es V551, V552, and V553 ii1 their sockets. 
(2) Cable connections at J551 and J553. 
(3) Soldered connections at .ch:.!.ssis Ie<i!dthrough terminals. 

d. TEST EQUlPnlENT. - Use r::ulti mete.:- A!.'l/PSM-4C, v'tvm 1\IE- :JD/U, signal f;::::r.e::-::-.ts-r 
AN/URl\1- 2 50, osc illoscope OS- BC/U, and electron tube test set TV- 7D/U, o:· equivalent tsst instru
ments • 

e. C ONTROL SETTINGS. - S;;t t.'::e fr o::t p::mel controls to the pos iU c;:-�s giv2ll in table 5- 2. Ex
ceptions will be made for certain ste_;-�s C"cring the troubleshooting prccec·rr<:!. 

f • .  lV!IXER A:.'>I'"D SECOIID I-F lv.IPLIFIER TROU BLES HOOTING CHA..t\T. - Table 5-11 i s  a 
troubleshooting chart for the n::ll.:Aer and secc:-:d hf amplifier. It provides fer :-..::easu�e me::�s cf the 
supply volta-ge, o-.ltput of the 235-kc. c=:�s<..zl csc illitor, and signal leY els a: t'est points. Fi�.!re 5-4.4 is . 
a diagram of voltage and resis'"..ance n:easure.r;n_ents for this assemblJ • .  

� 

�--··."�:;:� - :;<or.� � 
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NOTE 

AN/FLR-ll(V), /FRA- 5•HV) RECEIVER 
TROU BLES H OOTING 

To check the output Irequency of the 285-kc crystal 
oscillator, refer to paragraph 6-4_s in Section 6, R epair. 

TABLE 5-11.  COUNTERMEASURES RECEIVER R- 11 25/FLR, MIXER AND SECOND 
1-F AMPLIFIER, TROUBLESHOOTING C HART 

TEST 
POINT 

Figures 5-40 
through 5-43 

Figures 5-40 
through 5-4 3  

PRElJMINARY ACTION NORMAL INDICATION 

Connect multimeter from C552: 175 vdc ±20% 
chassis feedthrough 
capacitor C 552 to chassis. 
Select 300 vdc range. 

Connect multi meter from C553: 3. 15 vac ±5% 
feedthrough capacitors 
C553 and C 5 54 to chassis. 
Select 10 vac range. 

Connect vtvm 1iE-30/U 
and oscilloscope from 
(TP)J552 to chassis. 
Monitor 285-kc waveform 

C554:  3. 1 5  vac ±5% 

vtvm: 0. 65v rms 

Scope: Undistorted 
sine waveform 

Figures 5-40 on scope. 
through 5-43 

. .  $J . .  · " )!.:{  
· Figures 5-40 

through 5- 43 

Figures  5-40 
through 5-43 

Connect vtvm 1\1£-30/U 
to J553 (disconnect 
cable W807). Connect 
signal generator to J551.  
(Disconnect cable W806). 
Adjust generator far 
0. 035-volt output at 
200 kc. 

Connect oscilloscope to 
J553 and note waveform. 

Vtvm: 0. 1 v rrns 
(Adjust generator fre
quency for a maximum 
r eading on vtvrn) 

Scope: Undistorted 
sine wave 

NEXT STEP 

U reading abnormal, per
form step 2 in table 5- 5 . 
Check capacitor C 552. 

U reading abnormal, per
form step 7 in table 5- 5 . 
Check C 553. 

U reading abnormal, per
form step 7 in table 5- 5. 
Check C 554. 

U reading or waveform 
abnormal, check V551, 
R564, and C 566. Replace 
c rystal Y551. 

U reading abnormal, 
check C 5 64 .  Check also 
V552_ V553, and C 563.  
Refer to paragraph 6-4j 
for RESERVE GAIN 
control adjustment. 

U waveform distorted, or 
both 220-kc and 285-kc 
�ignals present, check 
transformers T551 and 
T552, and diodes CR 5 5 1  
through CR554. 

. 5- 13.  AGC AMPlJFIER. 

'"" · · - . a. GENERAL. - The age amplifier provides an age voltage for <:'Jto m:1tic g�in ccr.�sol (;';;c) of ·� � � ·- the pres elector r-f amplliiers, and fc:u �ges in the first i-f amplifier. The age arr!:?:2fier n.ss2mbly 
, · ·' also contains the 100-kc buffer-amplifier stage. This circuit amplifies the lCO-kc refl?::2::ce si gn:>.! 

from the 0- 928/FLR pr ior to harmc:lic �eneration i.'1 the harmonic arr.plifi:r circ·Jit. Fi ;c:=e 5- ; 5 is a 
� .  {unctional s chematic diagram of the age ar::�plifier a."ld the 100-kc buffer-ampliHer • .  Fi;,..,;r es 5- 46 and 
� • , · 5-47 show the location of parts, and figure �48 shows the location of test points. 
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R 6 5 1  
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NOTE: 
ALL VAUJES I N  OHMS AND tA I C RO MICROFARAOS 

UNLESS OTHERWISE SPECIFIED. 

Figure 5-35. Interpolation Oscillator Buffer, Functional Schematic Diagram 

Fi�e 5-36. L-.terpohtion Oscillator Buffer, Bo�o:n Vie-;7, Location of Parts 
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AN/FLR- l l (V), /FRA- 54(V) RECEIVER 
THOU BLESHOOTING 

c. PRE LIMI NARY CHECK. - Br:fore troubleshooting the age amplifier assembly {and the 100-kc 
buffer:amp l.ifier), make a preliminary inspection with cmp�asis on the following: 

• 

(1)  Seating of tubes VCOl through V605 in their sockets. · 
(2) Cable connections at J601 and J602 (and P201 at the harmonic amplifier). 
(3) Soldered connections at the chassis feedthrough terminals. 

C656 

f: . . � .· 

J651 C652 V651 J652 

Figure 5- 37. Interpolation Oscillator Buffer, Top View, Location of Parts 
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1. • • • •  \ • .  ' • •  

5- 1 3d 

d. TEST EQUIP MENT. - U se multimeter AN/PSM- 4 C ,  vtvm ME- 60/U , vtv m ME- 30/U ,  signal 
generator AN/URM- 250, and electron tube test set TV- 70/U , or tllcir equi vale nts. 

e .  CONTROL SETTINGS. - Set the fron.t panel controls to the positions given in table 5 - 2 .  Ex
c eptions will be made fo;. .;ertain steps during the troubleshooting procedure. 

f .  AGC AMP LIFIER TROUBLESHOOTffiG C HART. - Table 5- 12 is a troubleshooting chart for 
the age amplifier . It provides for the measurement of supply voltage and s ignal levels at circuit test 
points. Figure 5-49 is a diagram of voltage and resistance measuremeftts for this asse mbly. 

STEP 

1 

2 

3 

4 

5 

6 

ORIGINAL · ·. 

TABLE 5-12. COUNTERMEASURES RECEIVER R- 1125/FLR, AGC AMP LI FIER, 
TROUBLESHOOTING C HART 

TEST 

POINT 

Figures 5- 4 5  
through 5-48 

PRE LIMINARY ACTION NORMAL INDICATION 

C onnect multimeter from C 602: +175 vdc ±20% 
chassis feedthrough 
capacitor C 60 2  to chassis. 
Select 300 vdc range. 

C onnect multi meter !rom C603: 3. 1 5  vac ±5% 
chassis feedthrough 
capacitors C 603 and C 604 
to chas s is. Select 10 

Figures 5-4� vac range. 
through 5-4lL 

C 604: 3. 15 vac ±5% 

Figures 5-4 5  
through 5-48 

Figures 5- 45 
through 5- 1 8  

Figures 5- 4 5  
through 5-48 

Figures 5- 45 
through 5-48 

Connect vtvm :ME- 60/U 
from ter mi nal E 606 to 
chassis. Connect sig
nal generator from J601 
to chassis {remove 
cable}. Adjust gen
erator for 0. 0 1 5v output 
at 220 kc. 

Connect \otv m  ME- 60/U 
to terminal E605 {leave 
generator as in step 3). 

Connect vtvm ?.lE- 60/U 
to ter minal E602 (leave 
generator as in step 3). 

DiSCO:L'1eCt cL"J.er test 
ii1st.ruments a.:d con-

nect multimeter from 
chassis feecL'u-ough 
capacitor CE01 to ch:tssis . 
�ote r eading for all BA.XD 
pcsitic:1S. . ... --

Vtvm: - 10 vdc 
±10% 

Vtvm: - 1 1.  5 vdc 
±10% 

Vtvm: +21 vdc ±10% 

Vtvm reading: 
2-4: 6. 5 vdc ±20% 
4-8: 14 vdc ±ZJS 
8- 16: 27 vdc ±20% 
16-32: 60 vdc ±20% 

CONFIDENTIAL 

NEXT S T E P  

If r eading abnor rr:al, p e r
for m step 2 in table 5-5.  
Check c ap ac itor C 60 2 .  

If reading abnormal, per
for m step 7 in table 5- 5. 
Check C 603.  

If reading abnor mal, per
for m step 7 in table 5- 5 .  
Check C604.  

U reading abnormal, per
for m next step . 

If r eading nor rr:al, check 
S90 1 (AGC S L OW- FAST). 
Check C R 603.  If r eading 
abnor mal, perform next 
step. 

If reading norr:cal, per
form ste!) 6; if abnormal, 
check R613 ar.1 CR604. 
Check also tub e s  V60 1 

through V 604. 

rr readings z.b�ormal, 
cheer .CGal, �G22, and 
R624. Also R£'J l ,  R80 2, 
a.11d RB03 for each BAND 
switch position. 

5-43 
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AN/FLR- l l (V), /FRA- 51 {V) n ECEIYE:1 
TROU DLES I IOOTING 

TABLE S- 1 2. COUNTERMEASURES REC EIVER R- 1 1 25/FLR, AGC AMPlJ.flER, 
TROUBLESHOOTlllG CHART (Continued) 

TEST 
POINT 

* 
� 

Figures 5-45 
through 5-4 8  

� Figures 5-4 5 
through 5-48 

. - ... 

PRElJMINARY ACTION NORMAL INDICATION 

Place BAND switch in 
position 4. Connect 
vtvm ME-30/U from coo-
nectar P 20 1  to chas sis 
(remove P201 from 
J201) . Connect signal 
generator from (TP)J603 
to chassis. Adjust gen-
erator for 0. 008v output 
at 100 kc. 

Connect signal generator 
to J602. Adjust for 
0. 008v output at 100 kc. 
{BAND switch in 
position 4 . ) 

NOTE: 

Vtvm: 

Vtvm: 
. ±10% 

I 
t 
I 
I 
I 
I 
I 
I 
I 

v;;SI 
7535 

· flEAOHIGS Tll.r.:E�I ·;'li!� .'1. <:G.COOOHt.IS -PER-VOLT L::G'I�:::T:::iL 
KEY TO S) ME!OLS 

O. lv rm.S ±10% 

l . Ov rms 

(\'} 3.15 AC 

(VI 80 
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NEXT STEP 

If reading abnormal, 
check V605 and C 613. 
normal, perform next 
step. 

If reading abnormal, 
check L602 and C611. 

Figure 5-39. · Interpolatic:t �cill,tcr B'.iller, Voltage, and Resis"..ance Dia;;ra.c::. · 
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Figure 5- 41. Mixer and S econd I- F Amplifier, Bottom View, Location of Parts 

5- 14. H IGH- FREQUENCY OSCILLATOR (HFO). 

a. GENERAL. - The h igh-frequency oscillator (HFO) V301 generates a local r- f signal which i s  
applied t o  the preselector mixer (Vl51) and a ls o  t o  Lie harmonic a mplifier mixer (V2 51). T h e  HFO 
p r ovides an injection signal for the first frequency-conversion to 1625- 1725 kc, and also develops the 
8 2 5-kc signal for incre mental tuning of the receiver. Figure 5-50 is a functional schematic diagram of 
the .H.FO. Figures 5- 51, 5-52, and 5-53 show the location of parts, and figure 5- 54 shows the location 
of test points. 

b. ACC ESS. - The H F O  assembly is centrally located on the receiver chassis. To obtain access 
to the test points, pull out the receiver and raise it vertically.. Test points are located on ·both the top • and bottom of the assembly • 

. !J . 
c .  PRE.LI'MINARY CHECK. - Before troubleshooting the high-fr equency oscillator, make a pre-

liminary inspection with emphasis on the following: 

(1) Seating of tube V301 in its socket. 
(2) Cable connections at J301 and J302. 
(3) All soldered connec?ons at chassis feedthrough capacitors. 

d. T EST EQUIPMEt>.'T. - Use multi meter .-\.�/PSM-4C, \1.vm ME- 30/U, vtvm ME- 6D/U, oscil-
19scope CS-8C/U, and electron tube test set TV- 7D/U, or equivalent test equip�ent. · 

WAR.NING 

I)ap.gerous p otentials are present in these circuits. 
. · �  

e. C ONT�OL SETTIXGS. - Phce the .front pine! co�trols in positions listed in table 5- 2.  · 

. ·"-'- · f .  HIGH-PREQUE��CY 03'ClLL<\TcL�.TRC11BLES500TillG CHART� :. Table S- 13 is Ll-je tret:."::-le:- · .· 

. :· shooti'ng chart for L'le HFO. Pe:-form t.'1e steps in llie order listed ::md compare results v.ith thosg given < 

. .  "' · ··.· i!i.-the NORt!AL INDICATIO:-i cohmn. Then follow instructions in the NEXT STEP c olumn� Figure 5-55 

.·. · · ' is :i voltage and resistance ill�- · · 

.,..-. · ·: .. : · · 
l-�· .... <' \, • · '  ..:.:-:. .: � - "' 
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AN/FLR- 1 1 (V) JFRA- 54 (V) RECEIVER 
TROU B LESHOOTING 

CONFIDENTIA L 
HAVSHJPS 94 581 

NOTE 

To check the output frequency of the H FO, r efer to 
paragraph 6- 4� in Section 6, Repair. 

Para �raph 

�·� 5- 14[ 

TABLE 5-13. C OUNTERMEASURES RECEIVER R- 1 1 25/FLR, HIGH- FREQU ENCY 
OSCILLATOR, TROUBLES HOOTING C HART 

TEST 
STEP POINT PRE LI.MINARY ACTION NORMAL INDICATION N EXT STEP 

1 � Connect multimeter from C 31 7: +150 vdc ±3% If reading abnor mal, per-
chassis fe E:dthrough for m step 4 in table 5- 1 7 .  
capacitor C 3 1 7  to chassis.  Check C 3 17. 
Select 300 vdc range. 

Figures 5- 50 
through 5- 54 

2 (@ Connect multimeter from C 315: 6. 3 vac ±3% If reading abnor mal, per-
chassis feedthrough for m  step 2 in table 5- 1 7. 
capacitor C315 to chassis. Check C 3 1 5. 
Select 10 vac range. 

Figures 5-50 
through 5- 54 

3 * Connect vtvm ME-30/U Vtvm: 8v rms ±10% If reading abnormal, check 
to connector J30 1 and C 3 1 2  and C 3 1 3 ; per for m 
then J302. (Remove Scope: Undist orted next step. 
cables W802 and W803}. sine waveform 

Figures 5-50 C onnect oscilloscope to 
through 5- 54 same points. 

4 @ Connect >tvm ME- 60/U Vtvm: - 15 vdc ±10% If reading abnor mal, 
to {TP)J303. check V301 and R308. 

Figures 5- 50 
through 5- 54 

5- 15. INTERPOLATION a>CILLATOR. 

a. GENERAL. - The ir'.terpolation oscillator V40 1 generates an r-r signal from 680 to 580 kc 
which is applied to the injection mixer {V44 3), and also the interpolation oscillator buffer {V651). 
Faulty operation of the interpolation oscillator can degrade recapti on. or disable the receiver. Figure 
5-56 is a functional schematic cl.ia:,aram of the interpolation oscillator. Figures 5- 57 and 5- 58 show the 
location of parts, ,and figures 5-59 and 5-EO shmv the location of test p oints. 

b. ACCESS. - The interpola!ion oscillator is located on the right side of the receiver· chassis 
near the front panel. To obtain access to the Interpolation oscillator test points, pull out the receiver 
and raise it. 

· c. · PRELTI':'TI·rARY CHECK. -· Before troubleshooting the interpolation oscil.lator, m:a .. L::� a pre
liminary inspection m!..h e mp!o.sis 0:1 the following: 

(1) Se:1ting of tube V-iOl in its soc.�et.. 
(2) Cable cc�:."':::tcr P452. 
(3) All soldered ccilllectioi!S a1 ch:I.Ssis feedthrougb caFa<;it :;-rs., . , . 

' . : ' ', ; . :-
,. � . -. . . ..... 

d. · TEST EQUIPl\1!::::-;-r. � Use �cltir::.eter AN/PSM- 4C, \ivm l'<IE-30/U; oscillo�cope os:sc;u, · 
and electron tube.te..c:t set TV-7D/U, or equivalent test equi!)ment. � ;- _, _-_.:. · - , :

' :..::
. 

;· >- . ,. :: ·:r .. �--t,./ _  . e. CONTROL SETIINGS ... - Place the panel controls� in posiUons listed in-table 5-2 • .:� .. � "' ; . :·· .����;.::�··. ORl�� • • 
' '

:
-

• . . -; _- CONFIDENTIAL:.:-�.L-{2_{�:-::.:�i��,t�: ,i:,��£� 
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STEP 

-1 
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CONFIDENTIAT .. 
NAVSlilPS 9458 1 

AN/FLR- U(V), /FRA- 51(V) n EC EfrER 
TROU BLES i i OOTU\v 

TABLE 5- 14. COUNTERMEASURES RECEIVER 1125/FLR, INTERPOLATION 
OSCILLATOR, TROUBLESHOOTING CHART 

TEST . 
POINT PRElJMINARY ACTION NORMAL INDICATION NEXT STEP 

@) Connect umltimeter from C409: +150 vdc ±5% If reading abnormal, per-
chassis feedthrough form step 4 in table 5- 17 • 

capacitor C409 to chassis. Check C409. 

Figures 5- 56 
Select 300 vdc range. 

through 5-60 

� Connect multimeter from C412: 3. 15 vac ±5% If r eading abnormal, per-
feedthrough capacitor form step 7 in table 5- 5. 
C 4 1 2  and C413 to Check "C4 12.  
chassis. Select 10 vac C4 13: 3. 15 vac :t:5% If reading abnormal, per-

I , . 
. 

Figures 5- 56 
through 5-60 

range. form step 7 in table 5-5. 
r Check C413 • 

3 Connect vtvm ME-30/U Vtvm: 0. 35 v rms If reading or waveform 
I I i l I .  

1a.r 
Figures 5-56 

and oscilloscope from 
P452 to chassis. (Re-
move P452 from J452. ) 

(±10%) 

Scope: Unclistorted 
sine waveform. 

are abnormal, check V401 
and C 410. . . 

I 
through 5- 60 

< 

f. INTERPOLATION OSCILLATOR TROUBLESHOOTING CHART. - Table 5- 14 is the trouble
shootii\g chart for the interpolation oscillator. Perform the steps in the order given and compare re
sults with those listed in the NORMAL INDICATION column. Then follow instructions in the NEXT 
STEP column. Figure 5- 61 is a voltage and resistance diagram. 

NOTE 

To check the O'.Jtput frequency of the interpolation os
cillator, refer to paragraph 6-4� in Section 6, Repair. 

5- 16. HARMONIC AMPlJFIER. 

a. GENERAL. - The harmonic amplifier produces and selects the proper 100-kc harmonic for 
·operation of the r eceiver incremental tuning circuits. 

When combined with a signal from the high-frequency oscillator, the injection amplliier 825-kc 
• signal is obtained. Faulty operation of the harmonic amplifier can degrade reception or disable the l, j�. ' ·  receiver. Figure 5- 62 is a functional schematic diagram of the harmonic amplifier. Figures 5-63 

· : . .  thr_ough s:..:$7 show the location of P.arts, and figures 5-68 through 5-71 show the location of test p oints. 

l � ,  � .: .  _ ' · ·  · b. ACCESS. - The harmonic amplifier assembly consists of two shielded coil subassemblies. 
':_:,\•< One sUbassembly contains the two !::armonic amplifiers (V201 and V'0 2) , and the ether contai ns t.'1e 

i ._ :_ .· ·:,-: harmonic mi::er (V251).- Beth sul:assemblies are located centrally on the- left side of the rec ei ver ch:J.s
L ::�: · ·_ : ·: sis. To expose the test points, withd..--aw the receiver and raise it. 

i '- -· ;.- ' . . 
-� :: : : :_ .. .:. . : c. PRELIMINARY CHECK; - Pefore troubleshociti.Lg llie harmonic aiD.)lifier,· !:rll�e a pr-e!.i :nin:-.:;.-y 
-.�,':"_',_"· c ui5p"ectiori with emphasis on J:he fcllc-:-:ir:g: - ,  . 

-
· -�-: · · · ·_ · . ·· : - '· 

• ...:f :'" .:.- :;.:: . . -
t���f. ; . 

: 
. 

(1) _Seating of tubes vz:n� Y202, a11d V2�i. in tP-eir socke!s. - ' �:_: : · 
; · ; � ,,;.�<::: =�� _ . 

{2) ,  Cable connections at J:.Jl, J�C-1, J2;,1, J25�, and J2.53. 
1 -f:�;·f}r · ' .. _ _  -�3) ' �- solde�ed c���ctic!lS at_ c.�_assis feeaThrough ca�aci�crs� · . 

� r_t-<:,_ . . .. ·d • . TES'l' EQUJIIr.IENT. - Use r::::cl!in:�ter AN/PS.M-�C, vtvn !.'iE-30/U� sign21 r:;�n�::-a.tc= Ali/ 
. -l-· �� . .  ·uRM-25D, and electron tube test set TV-7DfU.-·or equivalent test equipment. - · • - '· 

... t:- � "".· ••. •. .. 

- . - . - .... � -

... �� "':" .. • . . _ .. , . . �:-�o:-"'!;;,. - ·· - - � ... . . ... . : 

( 

( 

, .., . 

"
""!

·
.-

-
-

· -
! ·>":· : ·;,F·�� "\_ . e  •. CONTROL SETTINGS.:�:.:: Pl:ice t�e front panel c ontrols L'l positions listed in t2ble 5-2; ,_, .-_ : : -_, .-- _; 

��:�r:�t:��;-� -��·' :-: , � ·- t:_: f��L·'_"- -.·�·:·:-·· : �:: _ , · ·, . -_ ·- _ -,__ . _  - �< - - · , - ,- :c\:_-.,: _ _ : . . 
: ·:-. - - . -:::< ·:� � ; :··�--���::.�� � :�'-? .. ·:: :_

· 
.... -�.--·-

- � _ . _ _ _ _ ...:..:--
. 

� .-·� �  "".. .. s - ... �- . . .  -. · = .. ,."''T� .,......._..,...,. " y . · · _  
- . . ..  

'" .  � ...- - · .;-- ·;..:·-:::i� .. = �no�r-�.ar-���rlt�IIJUIMII!IIJ 
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Figure 5-42. V".uxer and Second I-F Amplifier, Top View, Location of Parts 

£ .  HA ... l=tM0);1C AMPLIFlER TROU BLESHOOTING C H.-\RT. - Table 5- 15 is L":e troubleshooting 
('hart Tor the harmonic amplifier. Perform the step s in the order given and co:n;:J:are results with those 
Usted in the NORMAL INDICATION column. Then follow the instructions in the NEXT STEP column. 
Figure 5-72 is a >cltage and resistance diagram. 

5- 17. DF Th"DlCATbR CIRCUIT. 

a.. GE);=:P,...\L. • The DF indicator circuit us�s indicator lamas DS�Ol (LO\V) :> •. ..-td DS902 {HIGH) 
located c:t U::e : :;::::iv�.- front p::1::1el. · The LOW lac:::, •:ten lir;h!.ed, -L'lfcrr.�s L'::: c::: :::::.�or t.'lat be re
c:;�ver tunir.g .r::..-;;� in ;:se rcqu.ires a lo"-�rec;:ucncy nnten.::l c:J·stem �or c;,JtiC:-:..!!::1 re:'2,tion; v:hen th� . 

HIGH l:ur.p is Eg-!:�d, a hi;!l-frequer.cy 2 .. n:enr:a system s�o-.1ld be used. LJ.r:�? s .+'�t io:1 is determined 
by the B.\:'\"D s·:-:-:tc!l F'Sit!cn �nd ::tl.so L'l0 frc :!'.le:-.:�· r:'.r- ::: :! tcin:; 1.' 3 Sd. R6er to r '.::-::.::-.-.:;:!1 6- ·l.!_ in Scc
tica 6, ��:;:!.i!", !::--· L�:::-::::':.tic:-: rcl��f":_ .. � to ::'!.t--:: ·-� �ti�]: t!l� l?.mp c;' �:-::. :ir. :; s.z:-r�·.:;".-: �. :"" i:;.:.=� 5 ... 7;J iz a 
fu:n.ctia:cl. sC.::;;:::;.:Jc di::lb='::l t:l d UlC n:: i::ldicn.':.c-. ci:'ct:i�. Fig-..rres 5-74 a.�:! 5-75 S�lo·;; the location of 
parts, :.t:ld fig'.:.re 5- 'i" ,3 shows L'1e locatio:t cf t•? st poL'1� s. 

b • .  ..t\CCESS. - C.:!:l C'J&::".:::�;;:d s·.�i�c:1;?5 s ::::: : :> nd s:::o3 are located L-:s:::� t:�;; fr:r.:::e of \':!riab!e 
apadf� C&�:, r::;ar L':e preselector ass�:::':::!y. s�·.itch sectio::. SCOl ar.d t;;::-:::1;::::1 bc-:lrd TB202 are 
locat� ben� the cbssis ::1t t.'le rear. To e..'tpcse U1e test points, cpen th e  receiY:r and raise it. 

. . .  
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5- 15 

CON'FIDENTIAL 
NAVSHlPS 94581 

AN/FLR- ll(V), /FRA-54(V) RECEIVER 
TROU BLES HOOTlliG 

· TABLE 5- 15. COUN ftRMEASURES RECEIVER R-1125/FLR, HARMONIC AMPLIFIER, 
TROU BLESHOOTING CHART 

. 
STEP 

T EST 
POINT PR21...JMINARY ACTION NORMAL INDICATION N EXT STEP 

. , 

. - . . " : _ , ·-.:. 

. 1  

2 

..:. . � 
' 

� 
@) 

Figures 5.:.52 
- through 5-71 

� 
� 
-� 

Figures 5- 62 
through 5-71 

Figu:r es 5-t!2 
. through ?:--?1 

In tura, counect mulli
mtthrr lrom feedthrougb 
thrtl\lz;fl capacitors C 205. C 2CJ'7, C267, C208 and 
C 2� l to chassis. Select 300 Vdc range. 

In fttrn, connect multi- 
meiP.t from chassis feed
cap�e itors C201, C202, 
C 203, C 204, C 264, and 
C 2 M to chassis. Select 
10 vac range. 

Reutove- cable at J201. ConMct \tvm ME- 30/U 
to ( f P)J203. Connect 
s i s , ,:tl generator to (TP) 
J21\�, adjust for 0. 004 v 
O"Jt )1\rt at 2. 9 me. (Ad
ju�t TUNING (Me) control 
for d!p on 100 KC - ·

TU hl�G meter at 2 . 0  cq, ) - . .  �"': . 

. ' ·" � .  :.,.. 

. , . .... 

. . :. 
' . . .... � 

. 

� ,.: .. 

C205: +175 vdc 
±201£ 

C207: +175 vdc 
±20% 

C267: +175 vdc 
:t20% 

C208: +160 vdc 
±20% 

C251: +160 vdc 
:t20% 

C201: 3. 15 vac :5%. 

C 202: 3. 15 vac ±5% 

C203: 3. 15 vac ±5% 

C204: 3. 15 vac :t.S% 

C 264: 3. 15  vac ±5% 

C 266: 3. 15 vac ±5% 

Vtvm: 0. 02 v rms 
(miiJmum) 

... · .· <- � •. � .. ""' ·• '· - ·� . ·  ... -�� �. · . ..... . .  · -· 

U reading abnormal, per
form step 2 in table 5-5. 
Check C 205, C207, and 
C 267. Check connecting 
lead from C208 to C 251. 
Check C 208 and C251. 

ll reading abnormal, per-· 
form step 7 in table 5- 5. 
Check filament circuit 
feedthrough capacitors. 
C heck filament circuit 
wiring. 

'· 

ll reading abnormal. 
check V201 and C222. 

. . . · .  -· . , . 

'·· 

:. - . 
. 

.L . 

... · . . . .  

' . -! ·  "' -· 
' . . � :: � . 

( 

( 
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r: ONFJDF:NTIAL 
l iA VSIUPS 94581 

P ; u::tp·aph 5- 1 7c 

· ·. 

STEP 

4 

5 

' 

TABLE 5- 15. COUt-.'TERMEASURE S RECEIVER R• 11 .25/FLR, HAR MONIC AMPlJFIER, 

TEST 
POINT 

� . 

Figures 5-62 
through 5- 71 

@) 
� 

Figures 5- 62 
through 5- 71 

TROUBLESHOOTING CHART (Continued) 
. 

PREUMlNARY ACTION NORMAL INDICATION NEXT STEP 

Connect vtvm ME- 30/U Vtvm: 0.04 v rms If reading abnormal, 
to (TP)J254. (Leave (mini mum)· check V202 and cable 
generator as in step 3. ) W804 • 

-

Connect oscilloscope to Scope: Pattern shows If scope patte r n  abnor mal, 
(TP)J202 (adjust internal distortion. check CR20 1  and C 2 23. 
s weep for 20 kc/sec). 
C onnect signal generator 
to J201 and adjust for 1. 0 
v 100-kc output. (Insert 
0. 01 uf capacitor and 10-
kilohm resistor in series 
with generator output. ) 

c. PRELIMINARY C HECK. - Before troubleshooting the DF indicating circuit, make a prelim
inary inspection with e mphasis on the following: 

(1) Seating of lamps DS901 and DS90 2 in their sockets. 
(2) · Cable connection at J955. 
(3} Soldered connections on terminal board TB80 2. 

d. TEST EQUIPMEl't""T. - Use the ohmmeter range of multimeter AN/PSM-4C for all measure
ments:-

e .  CONTROL SETTINGS. - The fron.t panel control settings given in table 5-2 are not r equired 
when troubleshooting the DF indicator c ircuit. BAND switch positions and adjustment of the TUl'.'lNG 
(Me) control for individual test steps are given in the DF indicator circuit Troubleshooting chart, 
table 5-1 6. 

CAUTION 

Re r:::.ove pri mary power from the equipment before 
troubleshooting L'1e DF indicator circuit. A wrong 
test connection at terminal board TB802 can damage 
the mu.ltimeter (ohmmeter range) if d-e voltage is 
present. 

f .  DF INDICA TOrt CffiCU!T TROUBLESHOOTING CHART. - Table 5- 1 6  is the troubleshooting 
chart Ior the DF indi cator circuit. Perform t.�e steps in the order given al"!d compare results ·.-;-it.h . 
those listed in the NO:\MAL r:miCATIO�I col·..l:r:.."'l. Then follow tJ1e instructions in the NEXT STEP 

column. 

· ... ; : ·· 

... 
. . . 

Cli.UTION 

Ee!o:::'e trcub!:: s:1c:::�ir'! the OF ir.dicato:r circuit, re
r:::o-:-e tb� ext�:-:-::!l s·;: �!:-- c?.ble at ccn..'letf:cr J255 {t: 

;.JJ, t2.s�s �� : :::o.C.z .usin; L��- m"':1�! :::::t;= ; �u

o!l ,.., ,.....,:=ter rz.n,;e, a.;:;j circuit voli:.age is not required.
, 

·- - " 

. . .  

! . 



Tabla 5-ll . 
CON FIDENTIAL 
NA VSIDPS 94581 

AN/FLR- ll (V), /FRA- 51(V) REC EI\"ER 
TROUBLESHOOTING 

..  TABLE S-16. C OUNTERMEASURES REC EIVER R- 11 25/FLR, OF INDICATOR CIRCUIT 
TROUBLESHOCYI'ING CHART ( 

S'J'EP 

"'''$ . ---

' 
I 

2 

-
3 

� 

. 
: 

4 

5. i 
. ' . .  

-�- - ! • .  � .. 

..... . . . .. . - ' . 
. � -- 5-52 . .. · �--.' . 

TEST 
POINT 

� 
� 

Figures 5-73 
through 5- 76 
and 5-79 

® 
@ 

Figures 5-73 
through 5- 76 
and 5-79 

@ 
@ 

Figures 5-73 
through 5- 76 
and 5-79 

@ 
. .  � 
Figures 5-:- 73 
through 5-76 

· and 5-79 

PRELIMINARY ACTION NORMAL INDICATION 

Connect multimeter from 
J955-C to TB802-7. Se
lect low ohms range. 
Place BAND switch in 
2- 4 position. 

Connect multimeter from 
J955- A  to TB802-8. 

Connect multimeter from 
J955-B to chassis. 

Ohms: O 

Ohms: 0 

Ohms: 0 

Connect mullimeter lrom Ohms: 100 
J955-C to chassis. 

Connect m'.llti:n-;te� from 
J955-:-A to classis. · • 

. · . .  - - � 

' : 

. -, ' 

Ohms:.' 100 - :  

-

NEXT STEP 

U reading abnormal, 
check connectors P901 
and J9Dl. 

U reading abnormal, 
check connectors P901 and J90l. 

U reading abnormal, 
check connection irom 
J955-B to chassis. 

U reading abnormal, 
check DS901. • 

U readi�:;: z.'br.ormal, 
c.hsc!;:: DS2:J2 • 

( 

� .  
-� - . . . - .  ' � �  � �.:�:!·?<�;� 

·· < .I: .};�,{_r����i:.��;tJB 
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TARLE 5- 16.  C OU N T E R MEASURES R E C EIVER R- 1125/FLR, OF llWICATOR C IRCUIT, 
TROU B LESHOOT!iiG CHART (Continued) 

TEST . 
STEP P OINT PRE LIMINARY ACTION NORMAL m'DICATION NEXT STEP 

Figures 5- 73 
through 5- 76 
and 5-79 

6 ® a. Connect multi meter a. Ohms: 100 a. If reading abnor mal, -
from J9 55-C to - -

check switch section 
J955- A .  (Leave ohm- SBOL 
meter connected. ) 

@) b. P lace BAND switch in E· (4. 0 me) b .  If readings abnor mal, 
4 - 8  position. Set Ohms: 100 check S 80 1  and S 80 3 .  
MEGACYCLE counte r  
to read 4 .  0 me , and (8. 0 me) 

Figure 5-79 then 8. 0 me . Re move Ohms: infinity 
03902. 

c .  Place BAND switch in c. (8. 0 me) c . If readings abnor mal, - - -
8- 16 position. Set Ohms: 100 check 580 1  and 5 80 2 .  
MEGACYCLE counter 
to read 8. 0, and then (16. 0 me) 
16. 0 me. (DS902 out) Ohms: infinity 

d. P lace BAND switch in �· (16. 0 me) d .  If readings abnor mal, 
1 6- 3 2  position. Set Ohms:. 0 

-
check 580 1 .  

MEGACYCLE counter 
to read 16. 0, and then {32 . 0  me) 
32. 0 me . Replace Ohms: 0 
DS 90 2 .  

- 5- 18. VOLTAGE REGULATOR CIRCUITS. 

•. 

a .  GE�ERAL . - Two voltage-regulator c ircuits are incorporated in the r eceiver. Or.e regulates 
the fiiament voltage for high- frequency oscillator V30 1, and U1e other regulate s  the plate supply for 
V301 and V401 (the interpolation oscillator). Faulty operati on of either regulator cc..n adversely affect 
the rece i\·er frequency calibration and stability or pre\'ent operation entir ely. Figure 5- 77 is a func
t i onal schematic d:agra:::1 sho-..•ing the individual regulator circuits. Figure 5-78 shows th.e location of 
parts , and figure 5- 79 shows the location of test points. 

b .  ACCESS. - The reg'Jlati ng c ircuits are loc ate d on �he receiver rear panel. To obtain ac cess 
to the test points, r efer to r:gure 2- 3 in Section 2, bstall2.tion, and remove the rear p::.nel s crews . 
The cable retracto::- mechanism \\ill allow the rear panel to be positioned for the perfor r-:mce of 
trouble shooting ste; s. • 

c .  PRE U:\t:r.\A_qy C HECK. - Before troubleshooting t.': e  regulator circuits, r:::::;. c  a p r e!imir:::: y 
inspection v.iul e ;::p:::>..sis en L"e following: 

( 1 )  Fe1ses F £ � 5  :::.n:! f 9 5 1 .  
(2) Cat le cc;:_-:,;:d!c�s at J() 5 1  ar.d J'.?O l .  
(3) Sol=e:::::: :: c;.::'i.:!::-:�ie<:�s on rear pan2l. 

�· .TEST EQUIP�.!:EST. - Use multimeter- AN/?:3�.:- ..;c.  
· e.  CO�TROL SS-:LTI�CS. - Pl:lcc the front p2-.:.2l co;;':=::ls in positions lis�ed ia �:..e 5- 2. 

ORIGINAL CO:fFIDE�;TIAL . 



Para,;raph 
S.. l&f COHfinET;J lA L 

NA VSffl PS !115�1 
AN/FLR- l l ( V) ,  /FRA-54 ( '1) R F:: CEIVER 

THOU BLE.SHOOTill'G 

FiGW"e 5-�3. �Hxer and Second 1- F Amplifie r , Location of T est Points 

f .  VOLTAGE- R EGl'LATOR CIRCUITS TROGBLESHOOTD:G CHA .. ttT. - Table 5- 1 7  is the 
troubie shoot ing chart for the \·olt::l.ge .. r egulator circuits. Perform the st eps in the order g i \' En and com
p are th e results with L'ic:!'e ::::::ted in the XOR:\l:AL I�DICATIO� colu mn. Then follow instructions in L'1 e  
NEXT S T E P  colu mn. 

5- 19. TYPICAL TROt: ELES. 

Table 5- 1 8  lists typ:cal tr.:-:.:'::l!es "·h i ch may occur during operatio:1..of the equip m e nt . The 
troubles, listed in L�e Or·.:<::- of L'leir E--:;::lihoad of occurrence, ue s�..:bj ect to additional i nior m:;.tion 
based on eventual field t: Xj,) t? :i�:1C'e. Figure 5-SO i s a block di2gram sho\\ing the c i rcuit loc ::!tion of test 
points at test p oint (TP) j.l.:::.;:s ::mj ::rt co:1rwctors. O'!..her tE'st points a r e  not included. Si gr.al pat:'l s  
through tl1e suspected as:::;; :::ll!ies �:.y be selected and me:1surements m2.de at adjacent test poi nts  to 
verify circuit operation. All s!�:-:11 ! e n�ls shO\m are normally p r esent for a preset output level of 1. 0 
.volt rms at connector J£lS-l (65 KC OUT) \>ith a 250-chm lrod atbclied. All signal levels gh·en are S'.lb
ject to a toleranc'!! of ±10�� \\hen a faulty c ircuit section has been located, refer to the troubleshoot i ng 
chart for that section fer. furl':er trc-.:�leshcoting ir.iorma.tion • 
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C ON FIDF: tlTIA L 
�;A VSHIPS 9 4 531 

AN/FLR- l l (V) , /FRA- 54 {V) ru: C F. I VE'R 
THOU DLESI IOOTli\G 

TABLE 5- 17.  COUNTERMEASURES ft ECEIVER R- 1 12 5/FLR, VOLTAGE-REGU LATOR 
CIRCUITS, TROUBLESHOOTI�G CHART 

TEST . 
, STEP POINT PRELIMINARY AC TION NORMAL mDICATION NEXT ST EP 

; 1 @) Connect multimeter £rom F955: 18 vac .tlO% H reading abnormal, per-I • 
I fuse F955 to chassis. form step 8 in table 5- 5. I . Select 30 vac range. Check F955 • I i 
I fi gures 5- 77,  ' 

5-78, and 

! 5- 79 

l 
2 ® Connect multimeter from R951 and CR952: U reading abnormal, 

. junction of R 9 5 1  and 6.  3 vac ::: 5% check R951 and Zener l C R952 to chassis. S elect d i odes CR952 and C R9 5 1 .  
I 1 0  vac range. Make sure that V301 i s  

Fi gur es 5- 77, seated proper
.
ly in sor:ket. 

5-78, and Check V3.01. 

' 5- 79 

! 3 @ C onnect multimeter from F951: +1 75 vdc U reading abnormal, per-I fuse F 9 5 l  to chassi s .  ±20% for m step 2 in table 5-5.  
! Se lect 300 vdc rang-e. Check F951. I I Figures 5-77,  

. 5-78, and 

f 5- 79 

; 
4 C o nnect multi meter from R952 and C R9 53: U reading abnormal, l � I junction of R 9 5 2  and +150 vdc :5% check R952, and Zener 

l . . CR953 to chassis.  diode CR953.  Make sur e  
I that tubes V301 and V40 1  
• Figures 5-77,  are properly s eated in I 5- 78, and their sockets. Check 

5-79 V30 1 and V401 .  

5-20. NUVISTOR E LECTRON TU BES . 

Figure 5 - 8 1  shows the basing diagram for the. type 7586 �u .. istor. Both the R-1125/FLR and the · 
0-928/FLR use a number of Nuvistor (electron t'..1bes) typ e 7536. The tube is a min.!atur ized metal

ceramic triode exhibiting high reliability and shock resistanc e .  Although the type 7586 Nu>i stor p in 
a:-range ment is numbered from 1 to 1 2  inclusive, six of the p ins are internally co:-.nected and d o  not 
r:::ake contact with the socket. Inde xing i s  provided by two base-lugs of unequal ;:.idth. To insert a 
�;nistor in its socket, engage the lug s  in .the socket slot and rotate the Nuvistor into position. Press 
firmly on the top of the metal case to s eat the Nu•·i stor in the socket. 

TABLE 5- 18. 0:{- LINE RECEIVER Of C OU:;TER�IEAS'CRES RECEIVING SET AN/FLR- l l(V) A..'\D 
DIR ECTION FINDER GROU P A.�/FRA- 54(V), TYPICAL TROUBLES 

I SYMPTOM PROBABLE CAUSE I Equipment inopE?rati ve, �· No pri mary power. 
· frequency counters not 

lig_hted. E· Blo.,.-n primary fuse. 

j Equipment inoperative, a. Blown fuse in +175 volt circuit. 
frequency counters 
li�ted. 

b. Blown fuse in tube filament -
- · ·  circuit. 

RE�tEDY 

!· Check main po·.;-er.  
b. Replace ft.::.s::s F l0 5 1  or Fl054. -

(Refer to table 5-5 . ) 

�· Replace fJ se F951. 
table 5- 5 . )  

(Refer to 

b. Replace f-.::.se  F952 or F953. - (Refer to table 5-5. ) 

t 
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A); ' F LR- l l ( V),  / I· HA-51 1 V) ru:c r.. r; ER 
TIHW n LES !I(;CJI HlG 

CC1�� FIOENTIAL 
� ; A VS HI PS 94581 

Tabl!: 
5- 18  

TABLE 5- l ?. . ON- LINE O FX EIVER OF C Citi NTER MEASURES RECEIVING SET AN/FLR- l l(V) AND 
DIRECTlON Flti DER GROUP AN/FRA- 54 (V), TYPICAL TROUBLES (Continued) 

SYMPTOM PROBABLE CAUSE R EMEDY 

. Noise at R- 1125/FLR a. - Blo�"Tl fuse in HFO (V301) a .  Replace fuse F955. (Refer to 
output, but no signal. filament line. table 5-17. ) 

b. No 100-kc reference signal, E· Replace fuses Fl052 and F10 53. - blo'l;n fuse in 0- 928/FLR (Refer to table 5-6. ) 
osci!lator-amplififir supply 
c ircu its . 

' 

c .  ::.1EGACYC L E  counter not set c .  Adjust TUNING (1k) control -
at 100-kc inter val. for dip on 100 KC TU]';1NG 

mete r. 

R- 1 1 25/FLR output a. Faulty a.;tenr.a system or - �� Check antenna system, check 
present, but all signals· connections. cable c onnections at J592 
weak. . (ANT) and J 5 1 .  

b .  Weak tube in  signal path · 
-

circuit. 
b.  Check tubes. (See figure 5-80 . )  

c .  RESERVE GAlN control R5 52 c .  Readjust RESERVE GAJN 
i mporperly adjusted. 

-
control. (Refer to table 5- 1 1 . } 

NOTE 

Before replac ing a blov:n fuse always try to deter mine 
the r eason why the fuse has blov:m. Check the circuit 
v.iring and cable connection in the fused c ircuit. 

CO�"'FIDENTL-\L 
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E 602 

., XV604 
V604 

CONFfDE NT",\ L 
NA \'S IIIPS 945!31 

AN/FLR· l l (V}, /FRA- S'l (V) RECEI VER 
TROU BLES HOOTING 

-· .. - ........ .  � " .. - "'l"' 

E 605 

C604 C 605 

Figure 5- 4 6. AGC A:::;�lifier and 100-Kc Buffer Amplifier, Top Vie:., Lo::J.tic:l oi: P;:rts 
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C 607 

C 606 

R 622 

XV 605 

CR601 CR604 

R 6i 

Figure 5-� i .  
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Figure 5-48. AGC Amplifier and 100-Kc Buffer Amplifier, Location of Test Points 
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AN l F Llt.- 1 1  (VJ ,  /Fn.A- 5·1CVJ R f;C El'.' F:R 
TROU J1LES f !O(ffl�lG 

CC' :FIOENTIAL 

NA ;_ :i l l  I PS !J.1 581 

( V ) I 2  

( R I IZO 
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( R )  lOOK 

. - ·  

V604 
7596 

\ 
\ 
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\ 
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l 
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I 
I 

( V l 1 . 2  

. I  
I I 

I 

( V ) 3 . 1 5  AC 

(R} I 2 0  8 

( V ) O ( \ ( V ) 7 5  
'-------+-�-\ 4 2 .  ; 
( R ) 470K � 

Nor e: :  

' \' 3 � 2  
7 5 9 5  

( V l 0.7 

\ 
\ 

/ 
/ 
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L 

\ 
\ 

\ 1 
I 
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I 
I 
l 
I 
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( R ) IOOK 
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/ 
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/ 
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/ 

V605 

Q 
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\ 
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\ 
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j\ 

(V)  3 . 1 5  AC 

(Vl 0.9 
(R) I O O  

( V I O 

( R l 50  

CO� FIDE..-T!AL 
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t-:A VSHIPS 945111 

AN/FLR- l l(V), /FRA- 5 4 ( V )  nEC EIVUt 
TROU ULESIIOOTING 

c» 
@) 

0 22 / �---'RV�S R� + 1 50 VOC 
4TQl470 · /f' l R E(;J .._t.TEDl 

C316 
0 0047 1 

Ut 

ITP) 7 
J303 

. I C318 _L 
-o zz -= T uF 

C 3�� R301 

-=-

100 

R 303 
15K 

L 309 L308 
C315 
0 47 \JF ( T 9 301-6) 

6 3 VAC 

V 301 HFO 5670 

1"" :�''"'"" 
� 

ALL VALUE S IN OHMS A'O� M�CR;;YiC!'1CF.lRAOS 

UNLESS OT HERWISE INi:r.C:.; EO 

Figure 5-50. High- Frequency Oscillator, Function:!! Schematic Diagram 
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AN/FLR- l l{V). fFRA� ;>-i(V) HLC i.:: l V I:..H 
TROU BLESHOOTlNG 

�. ( ) :� noun I A L  
r :  A VSHll'S 94581 

T 

L306 
- ·  :;.: ...... -: a.; 

O::UGDlAL 

C301 C303 C307 
. . . � '  

R302 

C320 L309 

C318 

C313 305 

Figure 5- 51. High- Frequency Oscillator, Bottom View, Location of Parts 

Figure 5- 52.  H:�-F:-:.:;::::=:r Oscillator, Left Side View, Location cf Parts 
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J303(TP) V301 
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' �..:..� -. 2. -· ._� . -.: . ... �----.; . .;:.:_: ... :.:..._·,:.:.. .:. ......:...._� .. ... - --

Figure 5- 5 3. High-Frequency Oscillator, Right Side View, Location of Parts 

\ 

Figure 5-54. High-Fr-=-:;:�e::c;: Oscill:::.tor, Lceation of Test ?c:.c�s 
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AN/ F l .l ! - l l ( V ) , /FrtA- �1 (V )  ru:.C U V E R  
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NOTE: 

c o;; F I D E t.-TIAL 
�iA VS l l l PS 94 5 il l  

( V )  1 35 
( R )  Z')K 

(VI - 2.8 

( R l  15K 

(V I 0 

(RI 0.1 

(VJ 5.9 AC 

(Rl 2.5 

R E A DINGS TAKEN W I T H  A 2'J,000 -

0'-'�S - P E R  - VOLT MULTIME T E R .  

K E Y  T O  SYM90LS 

( V l - IIJO ICAT ES C - C  VOLTAGE TO GROUND. 

(R) - INDICATES D -G RESISTANCE TO GROUND. 

(V) 0 
( R )  0 

(V\ 1 3 5  

(R)  20K 

(VJ -2.8 

(R) 15K 

(V) 0 
(R) OJ 

(VJ 0 
( R )  0 

F i gure 5- 55. Hi gh- F requency Oscillator , Voltage and Resi stanc e Diagram 

. r.  
F ii;;u re 

5- 55  

P452 TO 
--r�--f-a:.....>o----,--�J MIXE.:.��-'153 1 I �-41-1_1 __ ....,.. __ � l BUFFER \"551 

C410 L---1( I l !o'.f.G 3 
22. 4700 

L.;OI 

NOTE: 
ALL \·!.:..t :5 t�t C H!.� S .  !.: � e, ;;--: �-'. �:n:;:!.R�DS A.'tr> l1• 1Cr\C!-I::�R\'S 
I,;!>,I.SS �TH�r.<i iS� S?ECIF:<:o . 

C 4 1 2  
O I UF 

Fi�e 5-56. I..r.terpolation Osc illator, Functioru! Sche matic Diagram 
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Figure 5-59. Ir.terp·:: lation Oscillator, T op View, Location of Test Points 
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NOTt.: 

(IJ)'3. 15AC 

(V} 3.15 AC 

(V} 3 4  

(RI 470 

(V)O 

(Rl 470K 

• 
REAOI�lGS TAKEN \'liTH A 20.C:xJ

--- : • OHMS-PE.R·VOLT MULT I  METE�-
KEY TO S'l"t.�BOLS 

CO�:fiD Er!TI.J\L NAVSHIPS 94581 

('I) 3.15AC 

(f!). 
(V) 3.15 AC 

(RI 
(VI 7.8 
ffil 5800 

('11 0 

!RJ 15 

/ 
/ 

/ 

(Vl i41J 

(R)50 K 

(\1) !40 
(R} SOK 

IV)3.4 

. (Rl 470 

(V )'- ltlO!CATES 0-C VOLT•\G!:: o':.' -:;-:-: :!�::>. 
(Rl - INDICATES D-C RESISTArlCE TO (:;'":;:::.::;'). 

/ 
/ 
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(V) I65 

(R) 33K 

IV) 150 
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tVI 3.5 
(R) 470 
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Figure 5- 72. £:!:rr:�::-:1ic ,\�?i.Wer,. Yolt:!ge and Res: stance Di:!gram 
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Figure 5-75. DF Indicator Circuit, Bottom View, Location of Parts 
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!UNREGULATED} 8,10,11,12,14 

V301 At� V304 PLATE-SUPPLY REGULATOR CIRCUIT 

TO 
V301 AI<O V304 
PLATE CiRCUITS 

Figure 5-77. Countermeasures Receiver R- 1 125/FLR, Voltage-Regulator Circuits, 
Functional Schematic Diagram 
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BASING DIAGRAM ( Bottom Vie\'1) 

INDEX• LARGE LUG 

• , PIN CUT OFF 

.TU B E  B A SE 

SMJ.LL 
LUG 

I 

. ...... ..,. - & PIN HAS INTERNAL t-Otmf:CTION AND IS CUT OFF CLOSE TO CERAMIC w.:;f'ER - DO �lOT USE • 

.• 

-. 

ORIGINAL · ' .  

PIN 1 :  A 

PIN z: PlATE 

PIN 3' & 
PIN •F GRID 

Pl�l ::') : & 
Pm 6 :. 
P1:1 r :  • 
PI If 8 :  CATHODE 

Pt:l 9 :  A 
PIII IO '  HE.'.iE::! 
Pm 11 : o:.�:n::o 
PIU f2 :  HO:ATER 

Fig-.1re 5-81- Type 7586 Nuvistor, Basing Diagram 
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· SptCTIO�t 6 

REPAlR . 

I .� ':' • .' 

,rAILuRE� M'D PEaro�NCE ANDOPERA.noNAL REPORTs. 
.-.�::. �· 

The Bureau of Ships no longer requires the submission · 

.. ··  · of failure reports for all equipments. Failure Reports 
·and Petformance and Operalional Reports ar� to be 
accomplished for designated equipments (refer to EIB 
565 and 571) to the extent required by existing direc
tives. . All failures shall be reported for those equip
ments requiring the use.,of Failure Reports. 

6-2. TUNmG A!'.'D ADJUSTMENT. 
·· !- GENERAL. - The following paragraphs contain information on tuning and adjust:nent proce

dures for Cou.."ltermeasures Receiver R-1 125/FLR and Oscillator-Power Supply 0-928/FLR. In addi- · · 

tion, information is included relative to the required test equipment, spedal tools, control settings, 
test setups;- cor.neetions, and performance standards. -Procedures for tuning and adjustir.g tl!e lCO-!{C 
oscillator..:amplifie.r in the 0-928/FLR are discussed first, followed by those for the R-1125/Fk"'1. 

J . b. ADJUST?•lENTa. - Proper alignmentof the tuned circuits in the R- 1125/FLR and the 0-923/ 
FLR ·depends on careful adjustment of the irariable (trimmer} capacitors and the slug-tuned coils. This 
requires a high-quality. signal generator calibrated. accurately wiL'l an ·external frequency stan.Cbrd. In 
general, the strer.gfu of the test signal from the. generator is determined by test conditions. Circuits 
requiring o;Uy small adjustments will indicate proper responses vlith only nominal signal let'els; t::cse 
appreciably C".lt of adjustment will require correspondingly larger signal levels. The foll0\7ing clign-

. ment instrnctions are. based on the assumption th;tt the circuits ha\•e not been misaligned, and only ncm• . · 

> inal signal le•:els are required for optimum adjustment. Figure 6-1 shows the adjustment limits of a 
typical ceramic trimmer capacitor. 

· 

c. RE�UIR.E1'.!ENTS. - Certain other. assumptions must also be made in connection mth. :ili::;n-
.ment adjustm�rits. These are: 

. 
. ' 

. 

(1) The equipment is connected to a proper aource of primary po;-;er • 

.. 
(2) The eg_uip:aent bas been V."'a!'med up for at least an ho·.Ir to a:ssure optim:.:t::n s�ili!:y of tl!a 

. 
frequency deter�ining circuits.. · 

.-.. � - .-"• 

{3) E.:tcept fo:- misalignments under test, the equip:.nent is work!� prcpexl;.. 

{-�' Th �  cc:tr·�t cf S!£::1!ll Genera�or AN/URn-25D (see t::t�le 6-1) is properl) terMino."'bxl wi1h � 
,51)-ohm load. T.l is e o: ::;:.tres th:1t Llte •;c!t:;e C:J.tj:m!: :rc:r. the t;?r:,;"·o:t.tor is c·::r:�si£t·:!::t. wl:t.h tile.fton't-fO.nel 
nietc.:r r«�o� Ol\ the generatcc-'.s �lf�c�ained �=ler. 

(5] JfJl tncb-r:.rio&:�s at"r/Jt rec eive::.- c·�tput '-1954, 6$ l(C OIJ"t), are cbtll.i-n� w ttb a 2.30-ohm loa.S 
t�r m ; �::;!'""'..., .. 

'> � "' .... . . . . .. . . '� ... ... . 
c ::::- ·. :: - -:... �: =�-

.. .-. : ·  . . --• . .  
-�· -� -
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I 
I 
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d. TEST EQUIPMENT AND SPECIAL TOOLS. - Table 6- l lists the te..st equ ipm e nt needed for 
most tests and alignment a<:lju:;tmcnls. The following sp�c ial tool is rcqu irt d to align the s lug-tuned 
coils in the tunable i-f fi lter assembly: Alignment Tool, Cambion 2033; FSN5120- 540- 1 S98. 

e. PRELIMINARY CON1nOL SE TTINGS. - Table 6-2 lists the front panel control settings for 
the R-1 1 25/FLR and .0-928/FLR. Any exceptions to these settings are noted where applicable. 

TABLE 6-1. TEST EQUIPMENT FOR TU NING AND ADJUSTMENT 

NOMENC LATURE CP.ARACTERISTICS APP LICATION 

Signal Generator AN/URM-250 1 0  kc to 50 me; output 0. 1 uv Test signal source 
to 0. 1 v; modulated 400 or 
1000 cps 

Electronic Multi meter Signal measurements 
AN/USM - 1 16 

Osc illoscope OS- SC/U Sensitivity 0. 1 v rms per Waveshape analysis 
(if desired) ir.ch; response :3 db from 5 

cps to 2 me 

External Frequency Standard Accuracy: 1 part in 107, or Checking accuracy of signal 
AN/URQ-9 . greater generator and electronic .. counter 

Electronic Counter AN/USM-26 Frequency measurements 

TABLE 6-2. PRE LIMINARY CONTROL SETTINGS 

CONTROL LOCATION SETTING 

BAND switch 
�· '• 

Rec eiver front panel 2-4 position 

!- · TUNING (Me) control Receiver front panel Adjust for 02. 0 reading on 
MEGACYC LE counter 

·. 

TUNING (Kc) control Receiver front panel Adjust for 00. 0 r eading on 
KILOCYC LE counter 

OUTPUT LEVF.L control Receiver front panel Fully CW 

AGC SLOW-FAST switch Receh·er front panel SLOW 

AGC THRESHOLD (R804) Under receh·er chassis 2/3 cw (approx) 
(Screwdriver adjustment) . 
I- F AGC {R805) Under receiver chassis 2i3 cw (approx) 
(Screwdriver adjustment) 

ON-OFF power S\\itch Oscillator-power supply ON 

6-3. 100-KC OSCILL.-\TOR-AMPLI FI£R OF OSCILLATOR-POWER SUPPLY 0-928/FLR, W NING 
AND ADJUSThtENTS.. 

The following pa!':!g'!"::lphs contain instrudior.s for the adjustment and alignment of the 1 00-kc 
oscillator-amplifier assembly. These p::-o:<?d>..lres are performed with the assembly in place on the 
0-928/FLR chassis. 

· 

� . .. . � . . 
", ·-

: ' . 
CAUTION 

SELECTOR switch 81052 must be set to a position . .  
_.t .... :. • �-· tf.. •• 

.. � _\. ..... .. .. .. 
... .. - :_ � 
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AN/FLft- ll(V}, /Fl1A-�1( tt) R ECEIVER 
REPAIR 

COI : Ft f lENTlAL 
r-:A VSHIPS 91531 

,· 

ccrrc��ndir� to thr.: numl:r.1· or rccr:-ivcr� in u-::! b�f�rc 
Uta eqo..tipmcnt i:; c�r.:rcizcrl. 

a. TEST EQUIP�,1I:1iT. - Use electronlc-multlmetei-AN/USM-HS, c�:ct::-C'::ic {1:.:-::::� :rcy) ccu.IJ.te;: 
AN/USM-26, and e;±ernal frequency standard A!¥URQ-9, or cquiv<llr�n': t�:::;t C'J.llipm:r•. 

b. TEST SETuP. - Ali:nmm ud a(ijutmelrt of tke 100-� �srit\k19r-ampli£jer, £or pcicticcl . 
reasons, al�o includes adju:rtment of the f:uat!d Ctrcl<lits in the 100-kc bllffec'-�iWer Ooettid in the 
R-1 125/FLR on tho aJc Zl_flplilier asse::n:;ly). Prim: to alignmeift; c.�ck t-hcP ac.curacv oithe electroilic 
counter at lOfJ kc, uslllg the e.l'tt.ernal freq�IICY s.1al'lda.rd. P'ilt out Wte ncf!iver anti nise it t� expo:;e . 
test point ("I:P)J603 located on the top of the a9e at!\�lifi« a::�oSef\\bl:f. 

c. · CONNECTIOl':S • .  {See figures 5-45, 5-47, and 5-48. ) 

(1) Connect the frequency counter to (TP)JGD3. 

(2) Connect the ele.cb:onic multimete.r to (TP)J603. 

!!· PROC EDURE. (See figures 5-7 and 5-8. ) 

Step 1. Adjust variable capacitor C10.03 to obtain a rc2C:in::; of 100. COO kc (:::! :;: �.a-G) 0:1 the 
vequency counter. 

Step 2. Adjust the slug of coil L602 (100-Icc buffer-acp!..:.'!-:;-) f;:- a m?.:�im'.l.r::. :-::2:"ir-:;; en the 
multi meter. 

Step 3. Connect tee multimcter to {TP)J202 (harmonic a::-.pli:i-::::-, s�c fi�-u r-� ;; - C • ). 

Step 4. Adjust t.l-:� slug of coil L60 1 {100-kc buffer-ampli::ie::) :o:- a ma:tin'.l=. r.::;�rli�:; 0:1 Ll'2 
multimeter. · 

Step 5. Disconnect test equ ipment. 

6-4. COUNTERMEASGRES RECEIVER 11- 1 125/FLR, TUNING A�:-D ;'..:::'3'J3"2;:E:;T2. 
The follov:ing p�agraphs contain i"st.rvd:i.ons. for the a('lj'l!lstftent swil alignmelrt"G{tho r«ei.l:l er. assemblies. These procedures are p«fol!'noe:.Gl with att assem.bl ie.s in p\11-ce ift. the receiver. Pull 0\Jt 

and rotate the receiver ch.a.ss.is to expo.se the ie.st points af\d ��ner'lb-to l>e acijusted. . 

a. INTERPOLit.TIOl'J OSCILLATOR. 

(1) TEST EQUIPMENT. - Usc freiJOeMf (!0ttllnr.AN/US�-Z6 Oi' etf.VivaJe.rt, 
· 

. {2) 'TEST S�TUP. - Alrsn���:«nt and tr..aeki.ng of t"e inerpalatiol\ o'Ci.Uator �ithtb4 k'IL.O'!CVClf 
caunter readings is o\i1ta ifled by cex-dut �jvs'tn1errt of vc>riab\e cllpac ii'0'£"5 C401 {fine djus:t',nen.t), C404 
(coarse acljustment), a:r�d :s"lvj-t'lllled co\t 1...�2. PvtU out the receiver :il.!lcl raise tt to e')CP.os:sthe \rrlecpo
lation oscillator t}tljli.S.1:men'ts • .  

(3) CCNNEcnONS. (Se(o: fi'fl''t'e.S 5·57 i>lrd 5�5�1) - Coru"'eef t-1-�fvequen.ey cou �er 'To t=ttnel 
COMec:fw.- J902. {ff fQ 0()"1:" .fUT). Thi.s C6'1\11ed"llll\ mQQ.Stl'f"QS �e fl1'fe-'f'pl'rtdiott 0 Se,H\.,,h.-o UTJH1f f.rt!lf� 

�0113h \tiTE:rpda.'iil>l'l. Dsc.illi:l:tot:' bufia.yo t·65"1, 

. (4) C.ONi'20 L SS"t"r't:l\l� 4 Mj u irthe TIJNUJG (!<e) C.lY\t'rcil _ -lb stf � k,\.,c��-t c.ovr-M fl.. 
to-tOO. 0. f'r.'ese:t vo.rlo.\1� CApae�'t Dtt; Ciol A.M C406 to ""- m,clr..t.tr�q.- Vctl.u C2 (See- .fi.,u re b-1) 

l5) !?!2-0.CEtiO.t'ZE::'r (5Ge f tqvr.�slS'1CAIIclJt.S8.) 
Step t .  A dp sr sl�·tUt'IE'J coi l l4o2-fo.- !:l {re<JVeNCii l.O\l (\� �"cl� . .,, S80I<C. 

.S1ep 2.. Re-'«.-1'1he Kn:.oc.vol!" 1> -r�� oa. er A-f\;)0 !--lor�-1-l.e f-"�oc....q. en�tNteR ,r..�Oit:"l'otl 
t.f' itle caunter relLds 680 � tl"\tettpol� o.sci li.A;�  aliyw�en:t l$ ,CoNtpleiu ; t� 411111f .�dT (-to to Step.3, 

sr�p '3. Adju$1' CltpClc.iToQ Clio& (c:ot�l!tse)..ft,r a.-f-re�tver.ort (.(Ntlter rewlil\� .4 "fp-t"OP.IOIA.'�(;!.ty 
680 kc; co� let. -the a-.:t}\l� t&Si"S alf.Ac.i:tor Ol<�l (fp�t). 

. .  c:-:1·:���;:\l.� 
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NOTE 

When the adjustment of C406 produces a frequency 
counter reading within 100 cycles of 680 kc, C401 
should be used to make a final adjustment. 

Step 4. Return the KILOCYCLE counter to +00. 0 and adjust L402 for a frequency counter 
reading of 580 kc. 

Step 5. Reset the KILOCYC LE counter to 00. 0. U the frequency counter now rea':ls 680 kc , 
all adjustments are correct. U not. repeat steps 3 through 5 until the frequency counter reads 680 kc 
at a KILOCYCLE counter setting of 00. 0, and 580 kc at a KILOCYCLE counter setting of +00. 0 without 
additional adjustment. · 

Step 6. Dis.connect test equipment. 

b. FIRST I-F AND INJECTION AJI. PLIFIER. - Thr e� circuit sections of this assembly :: equire 
adjustment. These are: the fir st i-f amplifier, the 8 25-kc injection amplifier, and the 1 4 5 !: -kc inj ec
tion amplifier (no adjustments are provided for Llle output amplifier whiCh is also located on this assem
bly). Each circuit section requires individual adjust.'":lent as described in the following para;;ra;:hs. 

(1) TEST EQUIPM E NT. - Use electronic multi::neter AN/USM- 1 1 6, signal generator A.....;/CRM· 
25D, and frequency counter AN/USM-26, or equivalents. 

(2) TEST SEWP. • The first i-f and injection amplifier c ircuits are aligned by applying a test 
signal from the signal generator, measuring the signal level at selected c ircuit points, and adjusting 
the variable capacitors or slug-tuned coils i nvolved. Pull out the receiver and raise it to expose the 
test points. 

.... . 
(3) PROCEDURE FOR FIRST I- F AMPLIFIER. (See figures 5- 27, 5-30, and 5- 33. ) 

Step 1. Remove P456 and J456 at input to amplifier stage V455 • 

Step 2. Connect signal generator to test point (TP)J457, and adjust generator for 100-
mi_ll.ivolt output at 1675 kc. 

Step 3. Connect electronic multimeter to test point (TP)J464: 

Step 4. Adjust slug-tuned coil L452 for a ma.-w:imum indication on the electronic multimeter. 

NOTE 

Response of this stage is  esse::tially flat from 1 625 to 
1725 kc. Check also the electro'lic multimeter indica
tions with the signal generator fr equency set first at 
1 600 kc and then at 1750 kc, ...-ith t.'le generator supply· 
ing a 100-milli..-olt test sig::aL The electronic multi* 
meter sho�ld indicate approldc.ately 70 percent of the 
voltage obtained at 1675 kc. 

Step 5.  Disconnect test equipmenL 

Step 6. Remove cable W805 from connector J451 at the input to amplifier stage V451, and 
cable W806 from connector J460 at output of amplifier st:lge V459. 

Step 7. Connect signal
. 
generator to test point (TP)J464, and adjust generator for 100-mil

livolt output at 220 kc. 
!<� . . 

- ., .· . 

Step 8. Connect electronic multimeter to J�fO. 

Step 9. Adjust capacitors C498 and C499 for a maximum indication on the electronic multi
meter. (These capacitors tune filter FL-153 to 220 kc. ) 

· Step 10. Dlsconnect test equ!�ment. R=p!:lce cable W805 at J451. 
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(4) PROCE DURE FOR INJECTION I- F AMPLIFIER. (See figures 5 - 28, 5-30, and 5-33. ) 

Step 1. Connect signal generator to (TP)J254 of the harmonic mixer (figure 5- 66) and adjust 
generator for 100-millivolt output at 8 25 kc. 

Step 2. Connect electronic multimeter to (TP)J454. (Remove tube V454 to disable the age 
voltage at tube V45 1. ) . 

Step 3. Adjust slug-tuned coil L455, and capac itors C4 59 and C460 for a maximum indica
tion on the r:mltimeter. (Capacitors C459 and C460 tune filter FL4 5 1  to 825 kc. ) 

StE:p 4, Replace tube V454 and disconnect test equipment. 

5t':'p 5. Remove c onnector P452 from J452. Connect signal generator to (TP)J45 4  and ad- .. 

just for lOIJ-r;,illivCtlt output at 1455 kc. 

Step 6. Connect electronic rnultimeter to (TP)J455. 

Step 7. Adjust capacitors C463 and C 4 63 for a maximum indication on multimeter. (Capac
itors C4�2 and C4 68 t'J.ne filter FL452 to 1455 kc. ) 

Step a. Remove electronic multimeter from (TP)J455 and connect to (TP)J466. Select 
applicable d-e range. 

� 

Step 9. Adjust slug-tuned coil L45 1 for a maximum indication on multimeter (polarity at 
(TP)J466 is n<:gative de). · 

Step 10. Disconnect test equipment and replace remaining cable connections previously 
removed. 

NOTE 

There are no adjustments in the output amplifier sec
tion of the first i-! and injection amplifier assembly. 

c. HARM01'.1C A..'VIP LIFIER. 

(1) TEST EQUIPMENT .  - Use electronic. multimeter AN/USM-116, signal generator AN/ 
URM-25D, and frequency counter AN/USM-26, or equivalents. 

(2) TEST SETUP. - The harmonic amplifier and mixer is aligned by applying a test signal 
from the sig!'lal generator, adjusting the receiver TUWNG (Me) control for a spec ified M EGACYCLE 
counter reading. and adjusting the slug-tuned coils and c apacitors in the harmonic ar:1plifier (for each 
position of t.'le BA:-o'D switch) to obtain a ma.ximum indication on the electronic multimeter. Table 6- 3 
lists the test sig::cal frequency, the MEGACYCLE counter reading, and identifies the adjustments for 
each position oi the BAI'."D switch. Pull out the receiver and raise it to expose the test points and com
ponents to be ad!u�ed. 

TABLE 6-3. ALIGJ.\?.IENT CHART, HARMONIC A.,\1PLI F1 ER 

SIGNAL G .::::-..::RA TOR BAt."D SWITCH :MEGACYCLE ADJUSD!.E �TS 
FREQu ENCY POSITION COUNTER SETTING 1 2 3 

2900 kc 2-4 02. 0 L201 L205 L25 1 
4�00 kc 04. 0  C210 C 229 . C256 

4900 kc 4.-8 04. 0 LZ02 L 2::l5 L ., • ., _;) .. 
89CO kc 08. 0 C213 C232 C257 

S9QO kc 8- 16 08. 0 L:!03 L207 L253 
16900 kc . 16. 0 C216 C235 C253 

I €Sen kc 16-32 15. 0 L2Cl� L203 L25 � 

323Cil kc 32. 0 C219 C238 C259 

6-S 
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TABLE 6-4. ALIG��,iENT CHART, HIGH- FREQUENCY OSCILLATOR 

BAND SIGNAL 
SWlTCH GENERATOR . 

POSITION . FREQUENCY 

. 16-32 16. 000 me 
. .  32. 000 me 

8-16 8. 000 me 
16. 000 me 

4-8 4. 000 me 
a. GOO me 

2-4 2. IJI)O me 
4. 000 me 

'-

. . 

MEGACYCLE 
COU NTER 
SETTING 

16. OS 
32. 05 

08. 05 
1 6. 05 

04. 05 
08. 05 

02. 0 5  
04. 05 

ADJUST 

L304 
C 31l 

L303 
C 3 10 

L302 
C 309 

. L30l 
C308 

Step 1. Connect t.he sigr:al generator arid the frequency counter to the receiver ir:<Jut at J952 
(Check all generator frequencies using the frequency st�ndard. ) 

, 1;5'KC. 
Step 2. Connect the electronic multimete r to the receiver output at J954 yf{c OU T). 

Step 3. Place the BA:-.1> switch in the 16-32 position. 

Step 4. Remove the MEGACYCLE counter bezel (four screws) to expos e  tbe counter forth 
digit (see figure 6-5). 

Step 5. Adjust the signal generator for an output of 100 uv at precisely 1 6. 000 me. 

NOTE 

If necessary, the signal generator output level can be 
increased to a maximum value of 1000 uv and then re
duced during adjustment. Reducing the s ignal level 
will produce more accurate meter indications . 

Step 6. Set the MEGACYCLE counter to ready 16. 05. (The last digit, 5, is normally cov�. 
ered by the counter bezeL ) Check that the KILOCYC LE counter reads 00. 0. 

Step 7. Adjust slug-tuned coil L304 · for a reading on the electronic multimeter. (If high
frequency o scillator adjustments are incorrect no reading is obtained. ) 

Step 8. :'\ote the 100 KC TU�1NG meter indications during adju stment and car.;;fully adjust 
L304 for a minimum reading (ma.ximum 100 KC TUNING meter dip). 

Step 9. Adj ust the signal generator for: an output of 100 uv. at precisely 32. 000 me. 

Step 10. Set the MEGACYCLE counter to read 32. 05. 

Step 11. Adj ust capacitor C311 for a r eading on the electronic multimeter. 

"'· Step 1 2. Kote the 100 KC TUi-ol.:'\G meter indication and car e rully adjust C311 for a m inimuiT 
reading (maxJmum 100 KC TUNL.'\G a::ater dip)_ 

Step 13. Repeat steps 5 through 12 to verify correct adjustment of L.304 and C311. 
Step 14.. Place the BA�TI s-;;i tch, iri turn, in positions 8- 1 5, 4-8, and 2-4. S;;t the MEGA

CYCLE counter and a:::Iust the sign:ll generator outp1.1t to the values listed in table 6-4. First adjust the 
sl>Jg-tuned coil and then the capacitor, follo'.-:ing the procedure described in steps 5 through 13, for 
each band. 

· 

Step 15. Disconnect test e<:rulpment and r eplace the MEGACYCLE counter bezeL 

ORIGINAL CONFIDENTIAL 
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(�) Remove connector P201 from J201 at the input of amplifier V201. 

(£) Connect signal generator to J201 and adjust for a 100-millivolt output signal. (Fre-
quency is selected from table 6-3. ) · 

(.£} Connect electronic multimeter to (TP)J466 on the first i-f and injection amplifier 
assembly. 

(�) Connect frequency counter to generator output and monitor the generator frequency. 

(4) CONTROL SETTU;Gs. - Table 5-2 lists control settings for the equipment; table 6-3 gives 
the MEGACYC LE counter setting for the adjustments which follow. 

(5) PROC EDURE. (See figu.res 5-63 through 5-67, and refer to table 6-3. ) 

read 02. 0 . 
Step 1. Check fr..at BA}.l> S7.itch is i n  the 2-4 position and set the MEGACYCLE cc.unter to 

. �,;..- Step 2. Adjust si;snal generator for lOO..,millivolt, 2900-kc output signal (;efer to table 6- 3). 
�.-, �:heck the generator frequency using the frequency counter. 

Step 3. Adjust slug-tuned coils L201, L205, and L25 1 for a maximum indication on the 
electronic multimeter (colum ns 1, 2, a:1d 3 in table 6-3). 

Step 4. Set M EGAC YCLE counter to read 04. 0 and adjust generator for 4900-kc output 
frequency. (U s e  counter to check frequency. ) 

Step 5. Adjust capac itors C2 10, C229, and C 256 for maximum indication on the electronic 
multimeter. 

Step 6. Repeat steps 1 through 5 to correct minor changes in alignment because of inter
action between the coil  and capacitor adjustments . 

Step 7. In turn, place the BA�l> switch in positions 4-8, 8 - 1 6, ·and 16- 32; .set the MEGA
CYCLE counter and si(;nal generator as shown in table 6-3; make the adjustments listed in columns 1, 
2, and 3 of table 6-3 for each MEGAC YCLE counter setting. Follow the general procedure described .n steps 1 thro;Jgh 6. 

\1:\) Step 8. Disconnect test equipment and replace the cable at connector J201. 

d. mGH- FREQUE:SCY OSCILL\ TOR. - Adj ustments of the high-frequency oscillator slug-tuned 
coils and capacitors ar e  perfo r m ed by applying a test s ignal to the receiver input, monitoring the re
ceiver output and noting the i ndic ations on the 100 KC TUNING m eter. Accuracy of the test s ignal fre
quency must be compatible w!th the accuracy given in Section 1, paragraph 1-4. (Quick Reference D:;.ta). 
If avai lable, standard freque:-tc y trapsrr. i ssions from station WWV {or equivalent) may be used to check 
the te st signal ft·cquency. The high-frequency osc illator adjustment procedure described in the follow
ing paragraphs mu st be perforr:1ed in the order presented. 

(1) TEST EQU IPZ>!ENT. - Use frequency counter A..N/USM-2 6, signal generator AN/UR:'J- 25D, 
electronic multim eter AN/US:\I- 1 1 6, and e.ll.iernal frequency standard AN/URQ-9, or equh·alent.. 

(2) TEST S E TUP. - To adjust L'te high-freq'.lency osc illator, set the ?.IEGACYCLE counter to 
a spe cified reading and ndjust the assocbted sl..::;;-f:l1ned coil and cap:J.citor for each position of L':e . 
BAND switch starting ¥:ith L\e 16-32 position. T2b!e 6-4 lists the M EGACYCLE counter readir.gs and 
test frequencies, and ide ntifies the adjustments. Pull out the receiver and raise it to expose the com-
ponents to be. adjusted. 

· · · 

(3) CONTROL SETTI�GS. - Table 5-2 lists the initial control settings for the equipment; 
table 6-4 lists additional control s etth::gs r eqdred durir.g adjustments. 

; � ; -: ,  , � . (4) PROCEDURES.- {See fi&UreS 5-51 thro;;gh 5-54, and refer to table 6-4. ) 

rn 

( . l 

( 
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(1) TEST EQUIPMENT. - Use electronic multi meter AN/USM- 1 1 6, si�nal generator AN/URM-
25D, and frequency counter AN/USM-26, or equivalents. 

. (2) TEST SETUP. - The preselector circuits are aligned by applying a test s ignal from the 
signal generator, adjusting the receiver TUNING (Me) control for a specified MEGACYCLE counter 
reading, and adjusting the slug-tuned coils and capacitors to obtain a m aximum indication on the multi
l!leter. Table 6-5 lists the test signal frequency and the M EGACYCLE counter reading, and identifies 
the adjustments for each position of the BAND switch. Pull out the receiver and raise it to expose the 
test points and components to be adjusted on the preselector assembly. Disable the age c ircuit by r e
moving the coaxial cable (POOl) at J601 (age amplifier assembly). 

TABLE 6-5. ALIG NM E NT CHART, PR ESEL ECTOR 

SIGNAL G E NERATOR I BAND SWITCH M EGACYCLE ADJGSD.i E�.;'TS 
FREQU ENC Y  1 POSITION COU!'iTER SE TTING 1 2 

2. 0 me 2-4 02. 0 L5 1 L55 
4. 0 me 04. 0 C5 1 C66 

4. 0 me 4-8 04. 0 L52 L56 
8. 0 me 08. 0  C 5 2  C 67 

8. 0 me 8- 1 6  08. 0 L53 L57 
1 6. 0 me 16. 0  C53 C68 

1 6. 0 me 16-32 1 6. 0 L54 L58 
32. 0 m e  32. 0 C54 C 69 

{3) CONNEC TIONS. (See figures 5-12  through 5 - 17, and refer to table 6-·5. }  

3 

L 1 5 1  
C 1 5 3  

L 1 5 2  
C l5 4 

L l 5 3  
C 1 55 

C l 54 
C 157 

(�) Connect signal generator and frequency counter to the receiver input at J952 (ANT). 

(!?) Connect the multimeter to test point (TP)J457 on the first i-f and inj ection amplifier 
assembly. 

_ (4) CONTROL SETTINGS. - Table 5-2 lists the control settings for the equipment. Refer to 
table 6-5 for the MEGACYCLE counter settings when performing the following adjustments� 

{5) PROC EDURE. (See figures 5-12 through 5 -17, and refer to table 6-5. ) 

Step 1. Place the BAt>.'D switch in the 2-4 position. 

Step 2. Adjust the signal generator for an output signal of 3 uv at 2. 0 me (monitor the gen
erator output with the frequency counter). 

,( .. - Step 3. Set the :MEGACYCLE. counter to read 02. 0 me. 

Step 4. Adjust slug-tuned coils L5 1, L55, and L151 for a ma:ti.rnum indication on the multi
x:peter (columns 1, 2, and 3 of table 6-5). 

Step 5. Set the M EGACYCLE counter to 04. 0 me. 

Step 6. Adjust the signal generator ror an output of 3 uv at 4. 0 me. (Check the generator 
output using the frequency counter. ) 

Step 7. Adjust capacitors C51, C66, and C l 53 for a maximum L"ldication on the multimeter. 

Step 8. Repeat steps 3 through 7 to correct minor changes in a!.igrur.ent because of inter- · 

action between the coil and capacitor adjustrnents. 
> .  

Step 9: · Place the BAND S>\itch, in turn, to positions 4-8, 8-16, and 1 6-32. Set the 
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MEGACYC LE '" ',· .. ntt.:r and the signal gener ator to the values indicated in table 6- 5. Mal-:e the ind.!-:;;..t�:; 
coil and car.;e;i�vr adjustments for each test frequency to obtain a maximum indication on the mu lti-

meter. Follv·n the general procedure described in step$ .1 through 7. r: � 

St·�;> 10. Disconnect test equipment. 

f .  Tt:FABLE I - F  FILTER. 

(1) TEST EQUIPMENT AND SPECIAL TOOLS. - Use electronic multimeter A.>.:/USM- 1 1 6, 
signal gcr.erat':lr AN/URM- 250, and frequency counter AN/USM-26, or equivalents. Use special ali;::
ment tool, Carn"ion 2033 (FSN 5 1 20-540- 1898) to adjust the slug-tuned coils in the filter. 

(2) TEST S E TUP. - The four circuits in the tunable i-f filter are aligned b:: ap?lyirtg a tes� 
signal frrJrn t:, '= � ��;:al genE-rator and adjusting the s lug-tuned coils (usir.g the .S::Jec:a! tool) to obta.!:'l a 
maximum si,;;::al :;n the multim eter. Pull out the r ec e iver and raise it to expose the test points a::.:! 
components tc i:.� ;;d�usted on the tunable i-f filter as sembly. 

{3) t: o :.:.:ECTIONS. (See figures 5 - 24 and 5- 25. ) 

(ai C-:J:-�;ect the s ignal generator to test point (TP)J 1 5 2 on the preselector as semb::; (s:::� 
figure 5 - 1 5).- . 

(b) Con...'1ect the multimeter to test point {TP)J464 on the firs t  i-f and inj ection amp lifier 
assembly (s�-; ::p.ue 5- 30); 

(_£) CoMect the frequency counter to monitor the generator output freq'Jency. 

· (4) co:.:TROL SE TTINGS. - Table 5-2 lists the control settings for the eq<.:ip :::1ent. In a:!::.t
tion, set l':e K ILOCYC LE cou nter to read 50. 0 by adjusting the TU!I;"l�G (Kc ) control. 

(5) P?..OC E DURE. (See figures 5-24 and 5- 25. ) 

Step 1 .  Adjust the s ignal generator for an output of 5 0  millivolts at 1675 kc (check the ::-:c
quency u s ing t.'1e freque ncy counter). 

Step 2. Adjust slug-tuned coils L35 1 ,  L353, L354, and L 3 5 6  (in turn) for a ma."ti.mu...-:: iJ'l::li
cation on the oultimeter. 

Step 3. Check circuit alignm ent by adjusting the signal generator first to 1 505 kc ar::l tb� 
to 1845 kc. �-::>te the ind ication on the multimeter. The multimeter ir:dication should drop at leas!. ·�:.:. 
db at each frequency. Readjust the four coils, if necessary, to obtain a flat respor.:se from 1625 l:c ::: 
1725 kc. 

S:;:j:l 4. Disconnect test equipment. 

lr· ::'>ILXER A:\'D SECO.!\'D I- F AMPLIFIER. - Two. adjustments are required in the oL'I:er �"':: 
second i-f a::::pli:i;:-r ass embly: the 285-kc oscillator frequency adjustment C567, az:d t!le RES::::R\-E 
GAIN co:1t:-o! {::Z553, a screwdriver adjustn;ent). These adj ustments sen·e ur..related circuit r.mctl.:r.....s 
and will be de scribt:d in subsequent individual paragraphs. 

· 

(1) TEST EQUIP�lENT. :.. Use electronic multimeter AN/t;S�,l-116  an.:i freqi.!e:-tcy co::.nt� 
AN/USM-26, or equh·alents. 

(2} T E S T  S ETUP. - The fr equency of 285-kc c rystal o sc ilhtor \' 5 5 1  is ;::;o:;.itor ed at ks� � iur  
(TP)J552 usi� th e  frequency counter ,  an d  c::tp::!.citor C567 i s  adjusfe:i to cc:re:� !_': ;! cscilh.tor f.:-e
quency. R E3 2R\'E GAIN control R 5 5 3  i s  adjusted to obtain a spec ified len?l oi noise at tte recti-;� 

output withcut a receh·er input signal. 

(3) CO�"TROL SE TTINGS. - Table 5 - 2  lists the control setti...�s ior C.: equipment. Ad:!!:!:r=:: 
control s.:tti-;s !or spec ific adjustments are given v.:here applicable. 

(4} PROCEDURE FOR 285-KC OSCILLATOR. (See fi&ures 5-4.1 �.j 5-42. ) 

step 1. Allow the equipment to warm up for at least one-hill J::c-..:r l:efore ad;u� � 
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tuned to 32. 0 me , and the generator set at 32. 0 me. 

Par::t!;t·;tph 
6-1_!!(4) 

· _· . 

· . Step. � Tune the receiver for a MEGACYCLE counter reading determined in step 4 of para- . 
�� :, graph 6-4t(5}; aeeo note above. . · 

. · · · • 

-
, . 

· 

Step 4<. Conned the multimeter to terminal E606 on the age amplifier assembly (see figure 
5-46}. Select the d-e volts range. 

Step 5 • .  · Adjust AGC THRESHOLD control R804 (screwdriver adjustment; see figure 6--3) for 
an indication ol lrom 0.. 1 to 0. 4 volt (neptive) on the multimeter. 

Step tl.> Disconnect only the multlmeter. Leave the signal generator connected as in step 2. 
(5) PROCEDURE FOR I- F AGC CO�TROL R805. (See figures 5-47 and 5- 48. ) 

Step 1. Place the BAND switch in the 16-32 position and set the MEGACYCLE counter to 
the minimum-gain frequency as determined in step 4 or paragraph 6-4g_(5). 

· 

frequency. 
Step 2. Adjust the signal generator for an output of 100 millivolts at the minimum-gain 

NOTE 

II there is doubt as to the minimum-gain frequency, 
· perform the following adjustments with the. receiver 

and generator tuned to 32. 0 me. 

Step 3. Connect the multimeter to terminal E606 on the age amplifier assembly (see figure 
5-46). Select the d-e volts range and note the measured age voltage {approximately - 15 to - 20 volts). 

Step 4. Connect the multimeter to feedthrough capacitor C503 on tbe first i-f at:ld injection 
amplifier assembly (see figure 5-31). 

Step 5. Adjust I-F AGC control R805 (screwdriver adj ustment, see figure 6:-3) for a multi
meter reading which is one-third of the reading noted in step 3.. 

Step 6. Reconnect the multlmeter to terminal E606. Check that the measured age voltage 
is the same value as when measured in step 3. II it is not, adjust R804 to obtain the noted value, then 
repeat steps 4 through 6. 

!: . 
DF INDICA TOR ADJUSTMENTS. - The operating sequence of the two DF indicator lamps o:l.� 

the front panel (DS901 LOW and DS902 HIGH) is adjusted by positioriing two cams which operate sv.itches 
5802 and S803 (see figure 4- 23). The cams and switches are located in the end section of variable 
capacitor C801 at the preselector assembly (see figure 6-2). Each cam is adjustable and can b e  posi
tioned on the capacitor shaft so as to Iigbt.either the LOW or the HIGH lamp at a predetermined s etting 
of the MEGACYCLE counter, but subject to L'le position of the BAND sv.itch (see figure 5-73). As shown 
in detail A of figure 5-73, a DF indicator "change" point can be selected on either the 4-8-mc or the 
8- 16-mc frequency r�nge {but not both). Selection is determined by the character istic s of the antenna 
systems employed. For example: if a low-fr!'!quency antenna is operable from 2. 0 to 12. 0 me , the 
"change" point would be at 12. 0 me; or, U the high-frequency antenna operates from 6. 0 to 32. 0 me, 
the ''change" point would be at 6. 0 me. 

{1) TEST EQUIPAlENT AND SP ECIAL TOOLS. - No test equipment or special tools are 
. required. _ _ . 

{2) ADJUST:..!El\'T METHOD. - Tne h;-o cams which ac�te DF indicator S\ri1ches S302 and 
5803 are secured to L'te sh:ill or variable capa.citor CBOl with individual cla!nps. To adjust the cam s, 
loosen the clamps (using an Allen v.-rench) just et:ougb to permit cam om·em:mt. t:o�:: the raised s tc.
tion of the cam edge which catuates the rntca. After adjustment, tl:e cam is s�cured in position bJ 
tightening the clamp&- Refer to paragraphs -3.-2c(3) and 4-22.{15) for a description oi DF indicator oper
ation anch�.irCllit arrangement. ·· , · - · - . < 

- • • _- - - · · • • 

. . (3) CO�lROL SETTINGS. - The equipment need not be energized when adjustin:J the DF 
. · indicator switches (5302 and S803) because the indicator lamp wpply >-oltage is obtained e>..-ternally at 

ORIGINAL . - . .  CONFIDENTIAL 
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Figure 6-3. Co,.:.r:!err:::c:!sures Receiver R-1 125/ FLR, Bottom View, · 

Lc:::2tian of Assemblies ::.nd F2.rts 

P a:-"'� r:.j.Jh 
6-4;..(4) 

S!ep 5. Deter:nL:.e the ''d·.:..r:g;'' frGquency (bet,;·e;;a 4. 0 a.'1d 8. 0 me); i. e. , the .f::ec;:�:cr:cy at 
· which L�e LOW lamp shou!d E�h.t. and th� IDGH lamp sho•Jl:i exlir!gulsh. Si?t the .MEGACYCLE co���::r to 

·· . • ·
.
this freq':l:mcy._ 

. .  
. ... 

Step 6. Loos::!n. U:s cb..-•p ::u-:1 adjust the c:to c: S303 so th:d: the LOW lamp will t� E;::!;::! 
from -t. 0 oc to the "cb�e·• f�lz! freqca::�:::y, and v.ill b� e.'\.""'0.:.-.;'-!is!:.ed iroril the "change'' p,:,iti t� 2. 0 

me. -:r:..,;!l.�en the clamp. 
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, . Step 7. Ch<:c� �r.': :.:djustment lJy setting the MEG/ .. C YCLE co•Jntcr first to 4. 0 me and then 
, to  8. 0 me. The LOW lam;J hl'.'J"Jld light from 2. 0 me to the ''change" point and the HIGH lamp [rom the 

,.change" point to 8. 0 me. · . 
· 

(5) PROCEDURE fOR ''CHANGE" POINT BETWEEN 9. 0 AND 1 6. 0 MC. (See figure 4-23. ) 

Step 1. Check tl'..a.t external indicator-supply voltage is present at J955. 

Step 2. Place th� BAND switch In the 4-8 position. 

Step 3. Loo.:;�:n the clamp and adjust the cam of S803 so that the LOW indicator lamp (DS903) 
lights for all pos i tions ol t:.� shaft of capacitor C801. Tighten the clamp. Check by setting the MEGA
CYCLE counter first to 4. '1 ::.-: an1 then to 8. 0 me; the LOW lamp should remain lighted throughout the 
frequency range. 

Step 4. Place t:-.: E.A!,"!) switch in the 8- 16 position. 

Step 5. Deter:::.:.::� !:..'1::! "change" frequency (between 8. 0 and 1 6. 0 me); i. e. , the frt-quency 
at which the HIGH lamp si-.0·..:::: L:s-ht and the LOW lamp should extin.:,auisb. Set the MEGACYCLE counter - thi s frequency. 

· :-,; Step 6. Loosen tl::<: clamp and adjust the cam of 5802 so that the LOW lamp will be lighted 
�rom 8. 0 me to the "change" _;;.c.ir.t (frequency), and Will be extinguished from the "change" point to 1 6. 0 
1c. ,Tighten the clamp. 

Step 7. Check t::<:: adjustment by setting the MEGACYCLE counter fir st to 8. 0 me and Ulen 
C� 1 6. 0 me. The LOW lamp should light from 8. 0 me to the "char..ge" point, and the HIGH lamp from the 

''change" point to 16. 0 me. 
· 

6-5. REMOVAL, ADJUST!.!E:�T. REPAIR AND REASSEMBLY OF PARTS AND ASSE MBLIES. 

a. G ENERAL. - Tilis s<?ction describes the r emoval of assemblies or subassemblies from the 
R- 1 125/FLR and the 0-928/FLR, removal of parts from the assemblies, repair of parts when applic
able, reassem bly of parts i!"! the assembly, and r einstallation of the assembly. It also includes lubri
cation directions, the specific lubricant to use, and the frequency of application. Illustrations included 
in this section or referenced b o�her sections show the location of assemblies and parts in the equip
ment to facilitate r emoval 2.':d reinstallation. Figures 6-2 and 6-3 show parts and a s semblies of the 
R- 1 125/FLR. (See figures 5-3 and 5-4 for parts and assemblies of the 0-928/FLR. ) 

!?: OSCILLATOR-PO">v'ER SUPPLY 0-928/FLR. 

(1) 100-KC OSCILL-\TOR-AMPLI FIER. - The 100-kc osc illator-amplifier assembly i s  located 
on the 0-928/FLR chassis. It co�tains 100-kc crystal.:.oven assembly AlOOl. Both the oven ass�no!y 
and the 100-kc oscillator-a.::::plliier can be removed from the 0-928/FLR chassis without remo.-ing the 
0-928/FLR from the equip::::: .:<z:t rack. 

5-4. ) 
(a) R EMOVAL OF lOC-KC OSCILLATOR-A..\iPUFIER ASSEMBLY. (See figure s  5-3 and - . 

Step 1. Rt>::1o·n; t..�e cable plugs from chassis connectors J 1057 and J l063. 

Step 2. Loc;;�:: be three captive screws which secure the assembly to the power supply 
cha s sis. Lift the assembly f.:-o!':l the chassis. 

{b) ADJUSD:E::-..1 A:\"'0 RE PAIR OF 100-KC OSCILLATOR-AMPLI FIER ASSE� lBLY. - Tb 
100-kc osc ilGtor-amplifie:r asse::.;'!Jly i s  constructed so t.'IJ.at a minimum of effort is  required to re:::::o�·e 
par ts for repair or repl:!ce:::::;.r:t. �:::t mechanical adjustments are invol\·ed in this assembly. R:::::::o>:ll 
of parts for replacement .re-�es c:Uy routine procedures S'.lch as u!lsdde l."ing leads and rer::m-.-:.u::; 
mounting screws or nuts. li t;?::-r::;!ncl. boards must be loosened temporarily for access to coc.pc::laz:ts, 

the only requirement is t.i::.� re=oru of the terminal board mounting screws. -
(.£} REMO\' AL o:: P .�::rrs. (See figures 5-7 and 5-8. ) 

!· To rei::!C'>e Ure ccystal oyen assembly A lOOt. release �e spring clip from the 
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retainer post and reJease the oven clamp. Unplug the oven assembly from the chass i s  socket. 

Par;u:n.p:  
6�5�( 1 

· 
2. ' To remove transformer TIOOl. unsolder the terminal leads noting the lead color and 

location for rePlacement purposes. Remove the two mounting nuts and wa:::hers, and lift the transform-
er from the chassis. 

• 

@ REPLACEMENT OF PARTS. (See figures 5-7 and 5-8. ) 
1. To replace crystal oven assembly AlOOl, plug the assembly into the chassis socket. . Position the assembly clamp, adjusting the spring clip on the retainer post to secure the oven in the 

socket. · · · 

2. To replace transformer TlOOl, insert the mounting scr ;·;;s into the chJ.s sis holes, 
noting that the transformer terminal marking corresponds with the chassis marking. Mount the trans-· 
former with the two nuts and washers, and r esolder the terminal leads i n  the order noted during · 
removal. 

· 

and 5-4. ) 
(!} REPLACEMENT OF 100-KC OSCILLATOR-AMPLIFIER ASSDIBLY. {See figures 5-3 

Step 1. Install U1e assembly in place on the power-supply chassis, positioning the three ' 
mounting brackets over the chassis nuts. Secure the assembly with the three captive scre'I\'S. 

Step 2. Reconnect cable plugs to chassis connectors J 1057 and J 1063. 

{2) POWER SUPPLY. - The power supply chassis, which also contains the 100-kc oscillator
amplifier assembly, is installed on a mounting plate that is secured to the equipment rack. The mount
ing plate will support t-.:.·o 0-928/FLR uni ts side-by-side, but the following instructions are concerned 
with a single unit only. To expose the po-.ver supply, remove the rack panel adjustment to the supply by 
removing the four screws and cup washers. 

Jl062. 

plate. 

(� REMOVAL OF OSCILLATOR-POWER SUPPLY 0-928/FLR. {See figure 2-6. ) 

Step 1. Remove the power cable plug from chassis connector J 1051. 

Step 2. Remove all power supply cable s at chassis connectors Jl052 and J 1056. 
·�· 

Step 3. Remove all lOO-kc reference coaxial cables at chassis connectors J1058 tlu.-o?gb 

Step 4.. Loosen the two captive screws which secure the chassis brackets to the mou�ting 

Step 5. Withdraw the c�as sis from the mounting plate using the two. support handles 
pro\'ided. 

(b) ADJGST�.IE!'IT A!\"D P.E:PAffi OF POWER SUPPLY ASSE:\1B LY. - The power supply 
assembly is conventional in consLructiC:l a::d does not require mechanical 2Cijustments. All parts are 

· readily removed and replaced by unso!::!eri::g leads and remm;ing the securlr:; nuts or .scr ev:s. Fuses 
are accessible on top of U1e cl>.assis, ir.dudirg spare fu ses of proper rep!.z.ce;:nent ratings. Usually, the 
power supply a sser.:1bl:>• can bg rep::.!red ·.;"!:l":::rut removing the 100-kc osciE:.ct:n·-:lmpli fier ass�mbly. In 
the event this assembly must be reco-;ed, follow the removal instructions in paragraph 6-5£{ 1)(£). 

{£) RE�.!OVAL O F  PARTS. (Se� figures 5-3 and 5-4. ) 

1. To remove transi�r::::er T105 1, unsolder the terminal I,::a.C:s noting the color and loca
. tion for replacement pur;;oses. Rer::::r;e the two nuts and washers froo ter r d!'.a.ls 1 1 and 1 2. Remove 

the four mounting nuts ar::i ...-as'!:.<:rs, x:c� llie lead with a ground lug frc::::1 t..:rminal 7, and rai se the 

chassis to remove the tra.11sforme!'. 

2. To rerr:.ove ci:d.;:e Ll:::!51 or choke L1052, unsolder the leads at the choke terminals. 

Remove tbe four mountir.g nuts an::! v.->..E=.a::s. Raise the chassis to rem<Jve tb.e choke. . . . 
3. To recove modes CR.lC51 through CR1054. unsolder the diode l�aqs, noting color:t 

-. 
··.� . 
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and location for replacement purposes. Rt?move the m')untin:, nut and washer, no tin:; llte locations of 
the.bushi�and the two insulating washers, and remove the diode from the mountin� bracket. Note the 
diode polarity for replacement purposes. Note also the position of the insulating bushing on the diode 
body. . 

. 
CAUTION 

� ...... 
To protect the diode when soldering or unsoldering, 
clamp the diode terminal (between the soldering iron 
and the diode body) with long-nose pliers. The pliers 
function as a heat sink and reduces diode temperature 
during the solder ing process. 

..... 

4. To remove switch 81052, unsolder the leads and code them for replacem ent purposes. 
Loosen the two setscrews and remove the knob. Note the knob position in relation to the switch position 
and the chassis marking. Remove the mounting nut and washer and remove the switch. 

�· To remove plug-in capacitor C 1 0 5 1  or C1052, r elease the spring c lip at the retainer 
post and: remove the c lamp. Unplug the capacitor from the sock et. 

(!!) REPLACEMENT OF PARTS. (See figures S-3 and 5-4. ) 
.. 

1. To replace transformer T105 1, insert the mounting screws into the chassis holes, 
:1d guide the two strap leads onto screw terminals 1 1  a.nd 12. Secure the transformer with the four nuts 
:Jd washers, and attach the ground lug from terminal 7. Secure the strap leads at term inals 1 1  and 12 
. ith the. two nuts and washers, and resolder the remaining leads to the terminals in the order noted 

during removal 

2. To replace filter choke Ll05 1 or L 1 0 52, insert the mounting screws into the chass is 
holes and secure the choke with the four nuts and washers. Solder the leads to the two terminals. 

3. To replace diode CR1051 through CR 1054, assemble one insulating v:asher and the 
insulating bushing on the diode body, and insert the d icde in the mounting bracket hole (observe the 
polarity noted dur ing removel). Install the second insulating washer and secure the diod� with the nut 
and washer. Solder the leads, observ ing the polarity noted during removal Observe the CAUTION in 
paragraph 6-5!:!_(2)(£_)�. · 

4. To replace switch Sl052, insert the bushing into the chassis hole and rotate the svritch 
_to engage the indexing lug. Secure the switch with the n!.lt and washer. Install the knob and secure it hy 
tightening the two setscrews. (Rotate the ki:tOb thro-�gh the switch positions, checl:ing that the knob 
pointer:eorresponds with the chassis marking. ) Solder the leads to the switch, following the order and 

· coding noted during removal 

5. To replace plug in c <>.pac itor C l0 5 1  and C 1052, insert the capacitor into the chassis 
socket and s eatit securely. Replace the clamp and adjust the spring c lip on the retainer post to secure 
the capacitor. 

(!} R E P LACEl\!ENT OF OSCILL�TOR- POWER SUPPLY 0-928/FLR. (See figure 2-6. ) 
<.· Step 1. Install the chas sis on t.�e mountir.g plate, and recess the hvo chassis c leats in 

the mounting plate brackets. 

Step 2. Position the tt:o caotive scre·.7s (on fr.e brackets) over the mou.nUn;; plat� nuts 
and s-ecU.re the chassis to the plate. 

• 

Step 3. Connect all 1 80-!:c re!eren<::e c:.!:ll;:s T>hich wer e disco:-,nected curir:� ch:'.ssi.s 
remov3:l to chassis connectors J1053 th.rou;;h Jl062. 

:::... _ Step 4. Connect all p::J7;er .s.:;:ply cab!2s r.::::ith "\';e�;e disconnecbd dt:t:i4� ch2.ssis :remv7-
al lo  chassis connectors J1052 throi..:gh J105S. 

Y- . 
Step s. Connect Ut;! po"er cable plug to cr,::ssis connecbr J1051. 

.£-�_ COUNTER.\lEASURES RECEIVER R- 1 125/FLR. 

. 
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( l) PRESELEC TOR. - The pres·�l eclor cons ists of two suba s s emblies: t h e  r - r  amplifier and 
the mixer. Th!:ly are located at the rear of the receiver chassis and can be r emoved indiv idually for 
repair and adjustment. Pull out the receiver and raise it to expose the two subassemblies. 

(a) RE MOVAL OF PRESELECTOR R-F AMPLIFIER SUBASSEMBLY. (See figures 6-2 and 
6-3; and 5-12, 5- 13, and 5-14. ) 

Step 1. Remove the coaxial cables at connectors J51 and J56. 

Step 2. Unsolder leads from feedthrough capacitors C59, C61, C63, C74, C78, C79, 
CSO, and CSI, noting lead color and location for replacement purposes. 

Step 3. · Place the BA.ND s·;;·itch in the 2-4 position. Remove the two bracket guides and 
switch slide locatE:d back of preselector subassemblies. 

Step 4. Unsolder leads to feedthrough terminals E51 , E52, E53, and E54, noting lead 
location for =�pta.cement purposes. 

Step 5. Loo sen the three captive mounting screws and r e move the subassembly from the 
receiver c hassis . 

(b) AD-JUSTME NT At.'D R E PAIR OF PRESELECTOR R- F AMPLI FI ER SUBAS3E:.!BLY. -
Cover plates-on the preselector r-f amplifier subassembly can be removed for access to all parts a.'1d 
wiring (see fig'.:res 5-12, 5 - 13, and 5-14). In addition, a rectangular cover on the bottom of the sub
asse mbly c an be removed ·to expose the tube sockets for voltage and r e s i stance measurements. All 
parts are r eadily removed and replaced by unsoldering leads and removing the secur i ng nuts or screws. 

(c) RE MOVAL O F  PARTS. (See figures 5 - 1 2, 5 - 1 3, and 5- 14. ) - To r e move switch S51 or 
852, unsolder all leads and code them for replac ement purposes. Remove the switch l e v er (two scre·.�:s) 
and note its position for replacement purposes. Remove the switch and mounting bracket (two sc rews). 
R emove the bushing nut and washer to separate switch from bracket. 

(d) R EPLAC EME NT OF PARTS. (See figure s  5- 12, 5-13, and 5-14 . ) - To r eplace switch 
S5 1 or S52, install the switch on the mounting bracket and engage the index lug in the bracket hole. 

Secure the switch with the bushing nut and washer. Install the switch with bracket in the subassembly 
{two screws). Install the switch lever and position it as noted during removal. Solder all leads to · 

switch contacts following the order and coding noted during the removal process. 

(e) REPLACEMENT OF PR ESELECTOR R- F AMPLIFIER SUBASSEMBLY. (See figures 
6-2  and 6-3, -and 5- 12, 5-1 3, and 5-14. ) 

Step 1. Replace all cover plates removed during adjustment and repair. 

Step 2. Place the subassembly in position on the r e ceiver chass i s  and secure it with the 
three captive mounting screws. 

Step 3 .  Solder leads to feedthrough terminals E51, E52, E53, and E54. 

Step 4. Place the BAND switch in the 2-4 position. Install the two bracket guides and 
switch slide, and er.gag� the lever pins of both preselector subassemblies. 

Step 5. Solder leads to fe;;;C:through capacitors C59, C 6 1, C63, C74, C 78, C 79, C80, 

and C81 in the order noted during renlO\'aL 

Step 6. Connect the coax..ial cables to connectors J5 1 2:d J53. 

{!) RE�.lO\' AL O F  PRESE LECTOR f.IL'<.ER SUBASSEMBLY. (See fi;-llres 6-3, 5-15 ,  5-16, 

and 5-17� ) 

Steo 1. Remm·e coa.'>.ial cables W801 and W802 at connectors J l 5 1  ar:d J 1 5 2, respec
. tively. Rer::to•e cc.a:dal cable at connector J 154. 

St� g. .Unsolder Ieaes fro:n fe.edthrougb capacitors C lEO, C16�. and C l65. 

ORIGL't�L CO:\r1 DENT1AL 6-17 
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!1 · · · .� . .  · . .  : :!•: t . ·. · ..;: !  

· .  ::. . ·  

: � �· �:. · . -: =::  ;_ _ _  � . . .  . .  � .. ,. : :-. :!•· ·.· 

(j } !l E P L�.:: : ;_ �  : ::: : .�7 
5- 15, :l :d :5-17. ) 

C' - -

t':..:: c ! E 2 �Ur 2 S .3 t"\ : :· � ::: ::· .. : ..: ·- - . 
L �..: !· :· : .... �: :: :� ·: · : r ·  � -. : ·. : �· 

. .  · : • :- ..... �_ 
·::- :' · ·- · · . ..... . . 

tv t.:.::;. ·�· .:; -:  : :1 �� : · . .  : ._ .. ; - - � :- . .  y. 

St :�;-. !. ? �· 
J.!;.s(_· �Htll: .. · ) , anct !·�· ::� �'\  ... - � .· . > : .:. 1. 
asscn�bly) .  

Ste? 3.  � ..... · : ·  .. � ·�- �  t:: Cl : ·.� ) 
i nterpclati:Jn o s c ! !!:tt�:- ::�* -" _:·.: � ::; r !ate. 

: � ;.:res S - 3 ,  5 - 15 ,  

a ;: :!  C l 5 5 ,  i !"!  th" order 

: : .. ' 

:- -� .. �� � '; e r  ct::: s .s: s r. e a.:  :.'-: :: : :- :. :--.: -� :.;.:--_ -::· :  .. I :  � 2 �  
_..,._ � ::  : :��' lY� P .!ll � · - - � :: e  _ :.· _ : ·. :- :: ::: : :  .. � ra:s� it  

: :: �--- � �  F ! � �  · - -- . . :01:,rrt0r J 1 5 4  {;:--2 :: · .. : � -:- -:- t.Jr ::� = x-?:'" 2:- !..:�
f:· _,:--.: \.: .. "r.·: � l· :·)!"' J � S �  ( f i rst i - f  ru:: � � : e -: : : ) n  a;-:·.ptii�er 

(b) :!. r : :.: � :�/ :: �;-:- �;�;-:: ::: :: ? .!._ : :-: 2 ?  � � < ::: .. _· \.!�.'3 L.� I- F FI� :- =: ?  .!.�5 :: \� S L  \-. (�re fi�..:..r es 
5- ::!4 :>.d S- 2�. ) - r:-: � .: : �  . .::�<:: :- .::.;; .:. : : ::·  . . ·· . . :·.- : · ..: � .: : :< : : !?  ·.:. :� : c � ;c-.:r::: : · �  ::-::: <:. : � : : :. : : : :: : " ::- :-::>..!. :; : :- �s. 

ar!d utost rt:p::l:-5 .. :=:�· :--·. : ·  1: :: ; ::. :"ti ·: : :- : ; .�: :: :- : .;; ; : :�� � :: ·  .. - :-.: is  ( C :-:,. �� n:::i :--.::2 i;1 a. !l  : 1 � -: s.  �x.: e;'t for 
the four- sl'ctiJn \ .!;- : :�- : .:  ..::�· : : : : : : C 5 1. :=: :: ;:: : ·. : :-.; :.:: : c.q::.c i t or rq:1i 4e s l::.2 r e ::; o val oi ne.l.l"!y all . 
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the parts ins ide the a s s�mbly case and Uw removal of the three innr:r par titions. Dl'Causc t::c \·::u- iable 
capacitor is well-constructed with wide plate spacing, there is little chance that remo\·:t.l will be 
necessary. 

(_s) REPLACEMENT OF TUNABLE I- F FILTER ASSE�,IBLY. (See figur e s  6- 3 ,  5- 24, and 

Step 1. Rotate the s;:;'.lr gear on the tuning shaft of capacitor C 3 5 1  so as to place the 
color ed dot on t/le shaft directly opposite the colored dot on the shaft bushing. (This adju stment com-
pletely meshes the c apac itor plates. ) 

· 

Step 2. Set the KILOCYC LE coun ter to r ead �oa. 0. 

Step 3. Place t:Ite asser.:bly in position on the in tcrp0lat ion o s c illator mountinf: plate 
being carefu l not to di sturb the tuni ng .shaH posit ion , and mesh the spur gEar with the K I LOCYC L E  

counter pinion gear. Sec;.rre the as s':?:nbly ·.�·ith the two mounting screws. 

Step 4 .  S0lder the lt?3.d to feedthrough terminal E 3 5 1 . 

Step 5. Connect cJa:dal cable P 1 5 4  to co nnector J l 5 4 . (pr eselector mb:er asser.1�ly}, and 
connect coaxial c able P 4 5 6  to con..1ector J 4 5 6  (f irst i-f and injection amplifier assembly). 

( 3) FIRST 1- F ANTI INJ E C TION AMP LI FIER. - The first i-f  and inj ect ion a mplifier as se mbly 
is locZtt>;d on the r e ce iver chassis at the rear. It contai ns three mJ.jor circuit - s e c t ions: t.'le fir st i-f 
amplifier ,  the injec tion amplifier,  and the output amplifier. Pull out the receiver and raise it to e.x-pose 
the assembly. 

(a) RD!OVAL O F  FIRST I- F AND INJE C TION AMPLIFIER ASSni B LY. (S ee fig-ures 6 - 2 ,  
6-3,  5 - 3 0, and 5 - 3 6. ) 

Step 1. Remo ve Lie nine c oaxial cables at connec tor s J 4 5 1, J452, J 4 5 6, J 4 5 8, J459, 
J460, J461,  J 4 6 2 ,  and J463. 

. Step 2. Unsolde:t leads from feedthrough c apacitors C451, C 452, C455, and C503. Note 
the color and locat ion for replac ement purposes.  

· Step 3. Remove t.'fJe four s cre ws from the mounting brackets (on the bottom of the re
ceiver c hassis) , a n d  re move the assem bly, lifting i t  from the top of the receiver chassis. 

(b) A DJUS H! E NT AND RE PAIR OF FIRST I- F Ai-.'D INJEC TION P'"".tP LI FIER ASSE�·lBLY. 

A bottom p late on the first i-f  and injection amplifier c an be re moved for ac cess to all parts and \\ir i ng 
{see figure 5- 3 1 ). A ll p:trts are readily removed by unsolder in6 le2ds or removing mount i n g- sc rcws or 
nuts. No mechan ical strne nts 2.re reau i red at this a s s e mbl':. Ii terminal boards are loose ned tem
ror:?.ri!y for access to c Jm.;oon<:.; nts or parts, the only requirem � nt is the removal of the termir.al-board 

mounting s c rews. 

(£} REMOVAL OF PARTS. (See figures 5- 30 a�d 5 - 3 1 . ) 

1. To r e moH r-f co i ls L 4 5 1 ,  L45 2, a nd IA 55, unsolder L'le l�ads a nd note L'1..: c olor and 
location for rePiacement r.'Jrposes. Rer:cove the coil mountin; n·J: ?s:i v;as,.er, and remove L'le coil. 

2. To re=c·.·e n:ters FU 51, FL 152, :-tnd F L 4 5 3 ,  ur:solder the lc:J.:ls and note t h e  color 
and loc�t ion for r e�l:::c e c.1 e n t  Inq: )Ses.  R.:: move the four. nuts :: .. r:d •_t·::tshers ar::l remove the filtc:r, not

ing tc rr:1 irnl locatic:1s o� c b ::.ss is. 

3.  To r -2 :o·.c:·;e t r ;:. r.s!\;r -:: ;;r y..; s1, unso!(:er L::e l"::.::ls nne! n:.te L".e Ie2.d color and location. 
R:::m:r;� L1e two nc!ts ::.- j -:- ·:2.shers .:1:-.d ::-e::�;o-.·e the transfonne:r, n:;�in.g the termL ...... � iuc.tUons uith re
spect to t�e ch::tssis  r::t:.'tS. 

(£) R E P L\C2�.! t;(;T OF PARTS. (See figu r es 5 - 3 ()  a:�d 5 - 3 1 . ) 

1. To r:o;l:z.ce r-f c;:>ils U S l ,  L�52 , and L,;55, ins ert tbe t:1reaced bushing in the chas
sis hole and secur e  it -;;·:::lJ. L':e ;:;_;! z..-;d ·.·.-asher. Solder the leads following tl:J.e order noted during 
r emoval. 

· 

ORIGI"NAL CONFIDENTIAL 



i ' ,•.r ; �:. r : tph ( I'' .  1 l : ', .·i � ;  . i "  I . ' . , , 
. .  :,:J.i) 

2.  lu r• ! • l ; · n ·  ! i ll.  l' S I r . -: ·. ; , i :  : � :: ,  ; : : . 1 f :  : . :;_, ! 1 1 . - • · • t h• 
c h::t s s i s  hal f2 S ,  1rJc �� t i n : �  UH tf · ��r:: ; r.�ds � Ui ! ; ' , � : - -: ;� � � : �. :.� r r: r: . , ,  � · · f· u rc 1 : } ! '  � � l ( r · .. ; ' : . t : , r : : · : :· r � · j 4  ' " ' '  
washe1·s. Scir�c:r the· lf':Hl:> fo llo·,:: i n;:: thr r;r r; ·  :- r.·,�<:::: c; ·.: r i r; ; :  ! ! ,, .  rc:mu\· :1 1. 

3. Tu r cplar·r t ;.-:: r. s f o r rn c r  ·r "! j � ,  � :-. ::. (: r t  u,, .  rn ' iU �-tU n�: se r f · '.:�· .') t r ; : rJ n.! .  r_ :;� .-.. -. L�.· h· d {  :; .  
loca t i ng the t(.· : :-r: : :-:als  a s  n:Jtt:d -:ur i n�: rr- r. : · ; ·:c:�. �· c ·: ::- r  thr· t r ; t n �;�ornt · · :- · ·: i : t� UJ " . . · · 
Solder the lf:a:ls fullu'Nin� the o:·dc r noted t: . .:: :- (: rn rJval. 

When r l p bcing ii ; u, ;: s  o:: : - : r: o t h  ·;; i t h  n v w  i•- � rt s ,  
Cf , �npictc the a l i � · .-� r:·, t.- .�. � ::.:-.':.! ar�. U.:.-. :;·. r :nt  rd' r l c t -d : r c: 
g i1: [· n i :�  p:t.ra;; r �!f;�. '.: - �� .. � � :r:. r e:  r e t'..: � ; : : ;;:� th ' ·  !"' ·· r · t  i":f:r 
to .s.;: r v i c e .  

-

6-2,  6- 3 ,  5 -
l' ;:_ p LAC r-: :.; E :\T O F  F IE S 7  I - ?  .!. : .:J I � :.J E C T I Q : ;  A:.: p u  f· JF. f:  /-. ' :::c. :. : :: L  ·,· . (S • ·  :· : �· � :· , " 
;:., :; ·2 S - 3 1 . ) 

-=�( "� 2. P l �t C C  t�r: ?_.c: .-s c r;: �� l �. �· " . . -� v.�) r ! :· t ! ;n !" ( · ( ' f · ! ',' l • r  (' T� : � �� ,., � �::i �· : ' "  : r ··· i :  :c: 
the mount!:!:; :)r ;;, � �: r: t s  (from ti·, '.? bottom r� f L'-: e: :- ::  . ::: : ·:sr c:.;;,ssis) u s i ng llv:: fv� r .s o:; r r:·l: S :c:-. : ·.·. �,:-; hr :- s .  
(T451  shoilld ::; " "'' � :: e  r e ar o f  t-.e rccci·:t:r . ) 

3t ·: p  3. So!dr>r t.:1�J l e ads tc f �>r :::-.: 
ing lhe ordr.- r  ;v, :cd d u r i ng rc�w·:�l. 

s·.c,:; 4 ,  Rec onr;e ct  th<' c·";,;,.-.: ' ::. :  ·: � >:s to UJ:\;';<cc lr.JrS J 4 5 ! ,  J/, 3 2 ,  .J 4 5 s, .: � � 3 . _J.j 
• � 5 1 ,  .J 4 e 2 ,  �. :: -.1  J -; •n .  

(4 )  I � : T .C: P POLAT!Q;; O S C! L T  . . \ ·:-.�;� :- ·; :: :: ::,: p ,  - 1 n 0 int r · r! 'o l;c t ion r,::;c i l !ZJ t o; :  : : : : 'r· :· : t :-. • • :;, t · l -. 
5 located c :-1  L;r: L:,:tum of tho: re.: c h cr c l". ::. o s i s ir, a c u •tr:tl p o s i t ion at t h e  rc:ar. Pc: l :  ::: ·� t t L e!  re: :· :: : ·. c

·
, 

a.nd r a b c  it t�· c · :;; · ; s e  the ;:;s s e :d;ly. 

� (;: H E :VlOVAL OF 1 \' 'i' E R ? C L .; TI Q \; CSC ! L L:\ TOR BU F F !CR A 5 .'i E � i P L Y. 
5 - 36, and ;, - J  • •  ) 

S�cp 1.  Rcmo,·e c o;l':i :cl c :c:Cl.::: 3 :1t cr: n r. e c r : r s  J 6j l  :.1 n d  J 65 2. 

Step 2. U nsol-Lr !t: :1 d s  frc: ::: :e�:i::·.: c .J\;h c �pc ltors C G 5 � ,  C G5 5 ,  ad C 33 6. �:c.t': c o l o r  
and lo catior. i -J :  r eplac e m e nt p:.!:-po s c s .  

f ;  ) A !)JV S T ).! E �"'T .-\ \0  R c� ? .�. ::..-:::; 0 F I � : 7 ?: Ll  ? <1 ;_,:, TIO :--:- OSC T L i_.\ T O !?  S '  : F :- :'- /. 55 : :  c' 'L ·:.·. -
A \vrap-��r:Y..:�:: c :t s c  c a :-1  be ;� .. .-�Lo\·�d fo:- a : (. -2 5 5  t:J a l l  par t 3  and \\' i r i :tb (3£.' '; v r: :::.c r c · .. :s ;:. �<: ·.:::. .s h -�· r � � .  .� �l 
p:<rts :1 r .o  ::tc c e ss ib l e  ior r c·p.l. i r  or r :e ; :::. � , ::;e nt. :--,·J :�H::C !l:wical adp s t r: . u : t s  :.:..:: -:  : r- ::_ � 1 :· .:: :! f x  
th i s  a s � E  : : � > I\'. 

L) R DlO\' A L  O F  P.\R TS. 
unsolder L'ic "'c:tds a,ld note the c o  to;- �c:-: :i  :- : .::t :c :; fo: 

:1j 5 - 37. ) - To .;:- : m v. e  t r J. � - :  :-:-; .c.:· ·; ::; s ; .  
purp� s c· : .  R 2 :·:-. :; · . .::: t:: .;:;  t .:.- ')  � • ...: t .s  =:.:1.: 

fJ) R E P L A C £ :,11:-: �;r OF I' .\R 7S. ( '3 .: ,: n ,:v rc. s  � - 3 6  :-tnd 5 -37 . ) - To r ·: �· J:c :  t.:: :. : o: : :- ::- m e ::
TG5 1 ,  ·rnse !� tthe I:t ount i ng s c r c-:: s � n  C 1 c  c i": : ::: s ! s  :-·.-Jl r:- s ,  LJ( -� t i nt.! the t�· �· 1 11 ! :� ! :� �s ;� :-. ·  : �>: :· i ;--: .. r :  �; )·�-�L 
Sl' Cure t:-:e t :·a:. 5iO r :n e r  with the t·,,-) :1;.: : ,;  ;.;.r:.i ·;  . .:. ::;1--: :· r s .  s - : c: c r  the k : L' :5  C . -� : :- - . ::: L)c ·: :i  .::·.l:- 

ing re .:w·,· aL 

(c)  R E P U. C Dl E :-iT OF 1?\T :C ?. ? O !....HlO:\ OSC I L LATOR BU F F E R  A 5 S E ' : S L'i.'. (3c'! fig
ures 6- 3,  �-36, and 5- 37. ) 

6-20 

Step 2. Positio:-� t!'·, ;: a.s 

ORIGISA L 



• 

• 

,\ :I/ F !J :  · I !(": ),  l FP A : , � ( \' ) fU·. ' : r:; '/£:-t 
H EPA H: 

:-; �.t:'n . � .  �:r1 Jd�:t ! "' ""�::!s  {f) i 
ord0r n<A';'l r!•nir.� removal. 

r;o; � ri  r r: : :Tilt ! ,  
: ::". 1/�: i ! i P:; J·� S O I  

( '  - - . .._, '.· .J • � I  

(5; �. ::;·:::.:� t�.C�D SE·:·J::::· r- r .t:.�.! P L� F � sn.: · - T�1e mi:·:�r �-:-:�! : --:c:•_,�d : - : ::'I.r.�:� :: .�: :� a::: .:; :: � :)::.-
is locatr�:! c:t t�·� 0� lh::: rfc:ei·.·ccr ci::!ss i s  n;�� t:�� �:-s -:r:�i: �y. ��..:.11 '":· ·.: t t:�:: �(�·r: :::ver �Gd 
rz.is.: it to e:::;cse �he? ass':!mbly. 

(a) R E iJOVAL O F  :\!J:.:XER A?ID SE:CI); ;D I - F  AI :.:JLI F� L: �  .'. s::;::: i s ;..Y. (Sec fi ;u,;:C'::; 6-2, 
5-41, and 5-42. ) 

Step 1 .  R<:move co::::-: i al cables '.':20 3 ar.d W8Q7 at  c or: nc: ::�srs J 5 C: l <inc: J 5 5 3 ,  rc .::r: :.-c �i·;dy. 

Step 2. Gnsoldcr l<: 1 •!s t'J fe r::str.rc·�bh cv.pacitors C 5 5 2 ,  C 5 5 3 ,  an:! C� 5�. ;;::;�e th ::: o:-::!e• 
. and lea:! col:Jr for rep :ac ement P'.lrposes. 

Step 3.  L0o sen t;;o of the ca;:ti·;e r:10i: ding s c r e \·: s Lj· 
thro•J gh t::'.! 2.SS<.::·nbly h::Jle>.s pro·:;d::·l. Loos'!n the remaining C<t[lti·:e 
from the tott0m o f  the receiver chJssis • 

a F !:HE:;s � .: r ev:�ri-..,:r 
s::rc;�;; (.J:l �!: � Urac��e:) 

Step 4. Remove the as sembly f:om the receiv er c hJ.3sis . 

('::' } AD.Jl�S n.1 E NT Af;;:) RJ:PAI:a C? r. :c:En AND S E CO::D .7- :" A:. I P L I FI ER .:, :; :,: ::.:: : :•- !.:;·. -
· :\ shie!d c a�.- � oa tc-p cf the C 2..;'1 he re xo�.: s�� - for 2cccss �.o :; 2.:-: ·: �, _;--: ·� ·.·: :  :: -:� .""..�: :.. i L :·: : :: � :- �:::. 

tlu.� bo: to:n of t:!� 2.ssembly. R�mo":e- ?7uY'isto:-:; (?1 �cl!"on tubes) "�.1 5 1 !  ar�1 -;_: :; : �  �'J f:: �� �: �·_: · � :·�.:.:: cr:.-:::_� :- f . 
the two co�.· 2 r  sc re'.':s �nc! v:ashcrs • .  :\ll p2.rts � ,: convenicntlj' loc2..t�d !o:- rcp·.� L� 0:.. ., . , �  ., � . .  .:: 

m ay be r e 0:rr: c; d  unsoldc:rbg le:2.cs cr r e r::(r>in� mounti ng scr c·.•:s o:r r::.: ts.  H tf·r u i n:J.l t: ': "·:' ' , .. � )  
be loo s�n-:0:: vr rc· ':'!o·: c d  for ac ceis t 'J  p?.rts; Ll'lc tc::m i n :ll-l)o:t rd m<::l'�'!t i n ;  :: c :· z · ·s -:;•.: ::;�  b::: rcn: ·� ·: -: ·  · " 
cxtern�l l::2..ss uns olclcred. Xo me:::l'::l nical adjustments are requ ires for tl;:s 2 S � ·cmb iy. 

{,£) F. D i O\'AL OF P.r\.:":\ TS. (Sec fi;uros 5-4 1 and 5-42. ) 
1 T"o r e rnove t:r;::-:: � �:> r r�:-:: ;- 3  T� 5 l  :l n·�l T S :1 2 ,  u esol� : :- : a  e:·:��:- .�:..1 1 �::1·:::; to t : � · �-1 · � .. � 1_ 

b:JJ.rd ;:-:.-: � ... : t:! ·:: color ar.d L: ?...:.l ! - J ::�: t 1  . . J:-t f·:: �� rc:� :=1cerncnt ru :::p ::; :: :· :: �: ::.�.._=: � : ;-:: -::-:: c �:; t � · 1 :� r . :." : � . 
s r r c �;lS .1.::'=! ::: ::: h?'!":-:: � �; �l.J  bcr_��1""d .. 1.:;: : --'-- L_: c: · t�: :; t r2:t:=: f :->� .. !Tl L !'  ] P3:"'1S 2 .... : .. : c ·: :> :  :� � :-".' f�;-:· r.c �- : "' ·.' ·"' , . <'1• r · ·  
pos-2:.  :�-:: :-: ·_.::·r e t : : ::  11:1t :: � - �  �· - �  . .::r.�-; :'.!·-- � �!'2;. I l :�·forl:H ;r to t�., � :: �·�: :n---:. 1 b .J : : z· :J :: r· :i ':' '.: w� -., . :· 
the tr:2::s:� - ::- ·::.-:-. 

:· ._ · ... · 

· · ·} 
' ·� 
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REPAIR 

diodes on TD50 1 terminal posts, noting diude polarity. Rep lac e term inal board TB50 1 and secure with 
four screws and washers. Rcsold<::r t0rminal board leads following the order noted dur ing r emoval. 
Observe the CAU TION following paragraph 6-5£_(5 ) (£_)�. 

3. To replace crystal Y551,  plug the crystal into' the socket and replace the spring clip. 

NOTE 

When replacing c rystal Y5 5 1  with a new part, complete 
the alignment and adjustm ent procedure given in para
graph 6- 4.s_(4) before r eturning the receiver to service. 

(e) REP LACEMENT OF MIXER A ND SECOND 1- F AMP LIFIER ASSEMBLY. (See figures 
6- 2, 5- 4 1, and 5 -42. ) 

· Step 1. Replace the shi<:ld cover on top of t.ie a ss embly (r.vo screws and washers), and 
replace Nuvistors (electron tubes) V55 1 and V 5 5 2  whic h  were originally removed for acc ess to the 
screws. 

A Step 2. Position the as sembly o n  the receiver chass i s  ana s ecure it by tightening the 
.,ptive screw on the bracket, and the two captive scre·>�.·s acces sible through the assembly holes. \..,.,.. 

Step 3 • . Solder the leads to feedthrough capacitors C552,  C 553, and C554, in the order 
noted during ren:tovaL 

- espectively. 
Step 4. Reconnec t  c oaxial c ables W806 and W807 to connectors J551 and J553, 

(6) AGC AMPLIFIER . - The age amplifier is located o n  top of the receiver chassis near the .. nt paneL It consists of two m.l.jor c i rcuit- sections: L'"le age amplifier and the 100-kc buffer
amplifier. Pull out the re ceiver and raise it to e.xpose the assembly. 

{�)- REMOVAL OF AGC AMPLI FI E R  ASSEMBLY. (See figures 6-2, 5-46,  and 5 -47. } 

Step 1. Re move c oaxial cables at connector J 20 1  (harmonic amplifier assembly), and 
connectors J60! and J602 (age amplifier assembly). 

Step 2. Unsolder leads to feedthrough capacitors C601, C 602, C 604,  and C605. Note 
the color ar.d lead location for replac ement purposes. 

') Step 3. Unsolder leads to feedthrough terminals £ 601,  £ 602, £603, £ 604, £ 605, and 
"'i: 606. Note color and lead location for replace ment purposes. . 

Step 4. Loosen three captive screws on the as sembly brackets and re move the assembly. 

(b) ADJUSTl\IE!'-.7 AND R E PAIR OF AGC Al'.! P LI F1ER ASSEMBLY. - All parts are r eadily 
removed by unsolderin.g leads or removing mountir.g screws or nuts. No mechanical adj ustments are 
r equired for t!l is ass embly. If term i:lal board;; are to be loosened or remon:�d for acc e s s  to parts, 
mounting s c r e w s  must b e  remo\·ed and exter r.al leads uusotdered. 

(£) REMOVAL OF PARTS. (See figure s  5-46 and 5-47. ) 

1. To r emove tr::msformer Te'Jl, unsolder the leads. Note the colo:::- and location. for 

replacement purposes. Remove the two mounting nuts :1.r1d washers and rerr:ove L�e transformer. 

2. To r e move diod2s CR601 fuc:.:gil CRE·:H, unsolder dio:.!e le.:ds frc:n termir.::ll bo�d, 
notin;- polar ity and positil1n for repbcement prpses. If nec ess::ry, termir:al t:·J:2rd TBG�l {diodes 
CR601,  c:.CR602, and CHG03), ::.::.J terminal h:::: 2.l"d T: ::03 (clio�le CR603), c an  t� rc r::oved for access to the 
diodes. To remove c i i �JC'i" tc.:::dr'll b"J;.lrd, t:.!lsdO::er ::rll cxtsrn:ll leJ..:!s, !":.:Jti::g tl::� CQior ::nd loca!. t ml 

· ror replacement purposes. rrcoo\·e the board mounting screws 2.nd the board. O'::lserre CAUTION fol-

. lowing paragraph 6-5c (6}(c)�. . · 

.� ' - - - . 
�· Remove r-f colls ViOl :i-'1d L€0.2 {100-kc buffer amplifier) b:;; u.r:sol::!ering leads. Ko�e 

·� '. . 
C'O�'TIDENTL>\L 

( 

( 

._ 
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th e color anrJ location fer rcphccmcnt pur:;" :: ·�:;.  Remove mountin:; nut and washer and r e move the 
tran: formcr. 

(�) RE?LACE:.:znT OF PARTS. _(See fiGures 5-46 ar.d 5-17. ) 
.!· To r eplace tra.1siorrner TCO 1, insert the mo'ln�ir::; scrc·;,s into the c�::ts:>is hok::>r 

noting th;>.t the terminal bcation co::-respQ:<ds with the chas.:;is � arl:i:::;, and s ecur e  the t!-ans.farmc= 
with the two nuts ar:d washer.::. Solder the leads follo\Ving the order noted during re:novaL 

�· To replace .diodes CR60 1 through CRG01, inst all the di0r:le on the term i nal board not
ing the pohrity and position re'!t�irei. S<Jl'.!-;r th·? �iode lc2 d ::; ,  obs -:= rvir. j  the CAUTION note wi1 ich fol
le;w:;. If the terminal board:; were rerr.oved, replace the h<Ju-ds and secure it with tltc mountiJJg scre-.vs. 
Resolder all external leads in the order noted dur ing retno•:al. 

CAUTION 

To protect t1e dloje when solder i n; or i.wsold e r i ng, 
cla:n? the diode lsad (bet·::cen the solde� ing iron and 
the dio'Je b::Jdy) v.ith long- nose p l i ers. The pliers 
funcL':ms a s  a heat s ink and reduc es diode temper ature 
d1.u-ing the s0lder i� process. 

3. To replace r-f coils L€01 and L602, ins ert the threaded stud into the chas s i s  hole 
and s e cure it with the r.r:r�ntitl6 n.,.t and washer . Solder the leads following the ord er noted durin:; 
removal. 

(.£) REPLACE:.rENT O"F AGC AMPLIFIER ASSE!.IBLY. (Se e  figures 6-2, 5 - 46, and 5 - 47. ) 

Step 1. Position U:e asserr.bly on the r ec ei ver chassis and s ec ure it with the three cap
tive s crews on the mou.:1ting brad:ets. 

Step 2. So!dc!" fr.e leads t0 feec!�ough term i nals E 6 0 1 ,  E 602, E 603, �604, E 605, and 
£ 60 6, following the order noted G'Jr ir:g r e rr:oval. 

Ste).1 3. Sc·lde:-_ t11e leads to iccc!th.rou;h. capac itors C601, C G02, C603,  C604, and C 605, 
in the order noted cr..1rin:; remov2.L 

Sfe;:J 4. Recon:.ect cc:->:�i::!l coles 2.t connector J2·:Jl (r..ar m0nic amplifier :lssernbly) , and 
conn"?ctors J601 �nd ,j602 (2.;c 2r:1pliiier asser:1bly). 

{7) HlG�:-r:::::::':':·..; ::::� :c.:�- c -:-::::: L!.ATC'�. n\INTE �i.\XCS. - 7:-:'? ::i;h-fre-:;,t..:er:c::.· oscill:ltor ic . 
loc?.�ed c e::tnll;· en t�e recci ;•er c:::> s :: is .  ?ul.l em�  the  r e c c- i ·;er ;:.r:�l r2. ! s e  it t o  e:·�pose the asse mbly. 

The :!.53 :?:-nbly is 1" !:: '-' ::vd. fro!I! e>.e ::J:tJ :::� sf the! receiver c�:>.s:;is. 
(::>.) R C :  :o\r AL OF HIGH-?RE:QGENCY OSCILLATCR AS3E�.i3 LY. (See fif;Ures 6-2,  6 - 3 ,  

5 - 5 1 ,  5 - 5 2 ,  and 5-5.3. ) 
J . . 

s:c�. l. 2 -:: ::: .. :F 2 c :i.:=:.:.l c2.' : '  ;; s  '::co3 ::1nc \'r'SOZ :::.t c c .::-,sctars J3Q l and J 302, r e specti vely. 

�- _ : :;,� �-� - r ..: :  � : : :� �.; . .  :... · 

::- '  : '- -. �  ... ; • i r' \ ;  • . .  - � : I. t1• � �· - �  

, . ,, 
·= -. .  

, . _  "' · .-. -- -· 

--= · · · , · c: , _  ·· -.::...�. : · ·  .: :·. --: :  ::. : ·: : :� s  : :. � ... l! ;:�r�s nnJ y;ir-

. . . . . . .  .c . . . ' , 2 • .  r e c : .:..- ��.<:.: : .; ·  . .::- r �::te on th;; bottom of be 

. .  . . . 

. 
... ,. . . ..  
. . ' -:-..- .· .. ' � 

;&-23 .. ' . . :.,:� �--./ ( 
.. _  ·-:---· ' 
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assembly _tan be r emoved to expose the tube socY.et for vol!ap· and resistance measurem ents. All parts 
are readilY. removed and replace d  by unsoldering the leads and Ly removing the secur ing nuts or scrE:'WS. 

• (c) R E M OVAL O F  PARTS. (See figures 5-5 1, 5-52., and 5-53. ) - To remove switch S301, 
unsolder �11 leads and code them for replacement purposes. Remove the switch lever (two screws) , and 
note the i)osition for r eplacement purposes. Remove the switch with mounting bracket (two screws) •. 

Remove the bushing nut and washer to separate t1u! switch from the bracket. 

(d} R E P LACEMENT OF PARTS. (See figures 5 - 5 1, 5- 52, and 5-53. ) - To replac e swi tch 
S301, install-the switch on the mounting bracket and engage the index lug in the bracket hole. Secure 
the switch with the bushing nut and washer. Install the switch with bracket in the assembly (two screws). 
Install the switch tever and position a s  noted dur ing removaL Solder all leads to the switch contacts 

• following the order and coding noted during switch removal. 

(e) R EPLAC E M E NT O F  HIGH- fREQUENCY OSCiLLATOR ASS EMBLY. {Se e  figures 6- 2, 
6-3, 5 - 5 1, s-:s2, and 5- 53. ) 

· 

Step 1. Replace all cover plates removed during adj ustment and repair. 

Step 2. Place the assembly on the receiver chassis and secure it to the chassis with the 
�·o captive s c r ews. 

Step 3. Solder the leads to feedthr<Y.lgJl terminals E301 and E302. 

Step 4. Place the BAND switch in the 2-4 position. Install the two guide brackets and 
the switch slide, engaging the switch levers of the high-frequency oscillator and the harmonic amp lifier 
assemblies. · 

Step 5. Solder the leads to feedthrough capacitors C3 1 5  and C217 in the order noted dur-
ing removal. 

· 
.

. Step 6. Replace coaxial c ables W803 and W802 at connectors J30 1 and J302, respectively. 

(8) I NTERPOLATION OSCILLATOR. - T.ae interpolation osc illator is  loc ated on the receiver 
chass i s  near the front panel. It consi sts of an as sembly plate containing the tunable i-f filter, the inter
polation osc lllator, and the KILOCYC L E  cou.r.ter. The counter is coupled to variable capacitor C407 
(interpolation osci llator) and variable capacitor C35 1 (tunable i-f filter). See paragraph 6- 5 c(2) for 

· maintenance i nformation on the tunable i-f filter. 
· -

�) R E M OVAL O F  INTERPOLATION OSCILLA TOR ASSEMBLY. (See figures 6-2, 5- 57, . 
and 5-58. ) 

Step 1. Remove the fir st i-f a.r.d in5e:::tion amplifier assembly to make room for rcmm·al 
of the interpolation oscillator (see  paragraph 6-5£.{3) (!:_)). 

Step 2. Re move coa.:'l.ial c able at conr:ector J 154 (preselector). 
Step 3. Unsolder le�ds at feedtl:'..;-•:mgh capacitors C409, C4 12, and C 4 1 3  (interpolation 

· oscillator), and the lead at terminal· E351 (tur.2.ble i-f filter). :::ote the color and location for replace
. 

· ment purposes. 

Step 4. Unsolder Ute le::d at KILOCYCLE counter lamps DS903 an1 DS904. 

Step 5. Loosen the two Alle n  �etsc:r.:·.vs and remove TU.WNG (Kc) k!:lob from the fr�r.t 
· panel of the receiv er. 

. . . . Step 6. Loosen tl:� foil.!' C::!F !:i·;e �:.:- e·:·s on t�e :::.ssE:mbly pbt� :c.r::! rer:mve the asser:�'..:!y 
' from the-: eceh·er, withdra.\\ing L'1e K! LOCYCLZ C<::'J :J�;:;;: .,;_..,.,:, ; ... v u.  the p:1nel hole • .  

- ,":� · . .  . 
.-· (b) ADJUSTM E NT A�"D 2 E PAIR 0?' I � ;  TERPOL..ATIO:..r OSCILL.I\TO� l'.SSS :.:�L Y. - t� 

cover pla.te on the interpolation osc i!l::.�cr ceil can b e  remcved for access to the tub� S()Ckct 
. � . .. · (for \"O!tage ;:md resistance meaSl::er:J-:;:-:ts} a.:::! :::: c.c c e ss to the parts and wiri::;;. All parts :u-e ea2ily 
' -. ·: removed..by unsoldering leads :t.'1::l rem ::·.-::-; t:: s .s o: : :.:::-i;::; n-.:ts �•d screr:s. TI:e s!::ie1d-can, covedr..; 

�:·variable c apacitor C407, can be remc;·;;C:..to i::.;;�?-.::t the capc itor and the tunbg s�::.ft cc:1_plir.g. 

( 

( 

( 
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(.£) REMOVAL OF PARTS. (See fir:;urcs 5-24, 5-57, and 5-58. ) 

NOTE 

. Removal of variable capacitor C407 i s  not recommended 
as a field maintenance measure. Compensating plate
segments on the capac itor have been factory adj u sted to 

. track with the KILOC YC LE counter settings. In the 
event of malfunction it is suggested that the complete 
interpolz.tion oscillator assembly {less the tunable i-f 
fi lter and counter) be replac ed. Removal and rep lac e 
ment instructions for the variable capacitor are i nc luded 
in this section as an emergency repair mea5ure only. 

Para�raph G-5_s{B) 

�· To remove variable capac itor C407, remove the shield-cam (focr screws) and unsol
der the leads to fee1t.\rough terminals E401 and E402. Loosen the shaft coupling clamp, using an A llen 
\\Tenc h. Re:no'!.·e the four mountiP.g screws and remove the capacitor, sliding the shaft free of the 

-- coupling. 

(c) DISASSEMBLY O F  KILOCYCLE t:OUNTER. - The following instructions refer to the 
steps appli<::ab!e to the removal of specific parts of the counter (see figure 6-4). 

· 1. To remove Ute drive g�ars and stop ring asse mbly from the gear hou sing. perform 
steps 1 through-5. · 

. · _ .. .  
· · 

. . . . . · 

2. To remove the counter shaft and number whe e l  assembly, perfor;n step 6 . 

3. To remove the pinio� shaft and l'le three pinion gears, pe rform step 7. 

· 4. To disassemble the kilocyc ie counter completely, perform all the follov;ir.g steps. 

Step 1. To rer:1ove th� spur ar:.d helical gears from fre tu:cir.; sttit, remove the !oic::
ing ring at th= b2c:� end of the tunin;- .s:.aft. Lflos en the setscrews on the tv:o t;ears. Slide the shaft 

forward t.\rc1.:�.� boUt gears, and tlu·o::.gh ll:le ball bearing in the front of the gear l::.:us irq. 

::::c:? 2. .To remo·;e the syur ge:>..r from the output slnft, r " r::-.;·; e  Lie lac�ing ri•..; at 
the back e;;d cf L':e o...:tput shaft. Loosen the s etscrews on the spur gear and slide tl:e o·J:;>ut shaf� C:Jt 

. · through t...�= ::-.::::u- of the gear �c::sing • 

S "  -"·" 4 .. To r2IY'!o�.-e t2e C!-i·; t:� h� l � r :-t !  G � :·. !" 3. ;! . � s:f.·f: r!: :; :: s ?  -- � -�: ·:; s � �  t h :-- s � �-
sc rev:s !. :: ��,�� :,:� .�-�-:: .:'�' lt'' r.� � :1:: [,.:;:: � c .:. !  �� .. :1.: .. s::/ .: t � ·=' s ; ·� ·:-l ( · :U�.r :,_ :- -� ;-- : �  :! : ::· !:" � ='  � � r:  J )� .• t : c:� 
end of t�.; t� :..-. .:: · -- ::- s�: ':'. f : ,  �\.1-) (� 3 ! �; tr. :: !:-�:"\.ir.; �- � :- :;. f! " :1 � .:) ·; .; the: lo::_�: lr�  r i :� .... - ::-. � · ·2 ;;.- ' _  ; L:-:2- �:::.: � U�. 
all the �:--- � �-.:.: t::.r."cu;h E: e i::-�:: c: t�·.c �: � :.r 

th� :)i�1.S :: .:- ·:: :_- : � · - -
, .. · �1' .:·\ � t:-: ::  . ..  ::., . - _  :; _-- :-'_� : �, �� . .  � ,"' ::  �::� 2-

dri,;er s::� ::  � � :H :_, _. . h  :_:-:· �·,:; : .. _ .. :- c· · :  :��. :--:-·� �7:. t. *-:-:: � :.1. 1 b :?"' - : :�; i� t:: :: : : -· 

� :· . ... ? r 
�1 " -: s. s :i��� �:: :: 

; " ' .3 -." :-! c� : .:=. ·= � -� -�:-c ·,·.� 
:: -: !  :.::·.:-. :� <l � --::: i; _; -:� _r:; 

so L�at L':::r- r:;�� .. .  t::_�� t:J .. ::l  cf tl:: s:::::: -: 2.�: ::: :--.: :--: :--.· �*' .:! f:·c- �:1 L ·-5 t::::.::-ir:� :...-: t �� :  ::.s.: 
up ar.d :;::::::;.:;.-;:-.:!. 
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Do not remove the pinion shaft unless there are worn 
or damaged parts to be replaced, because the locking 
rings use d  to secure the pinion sliaft are damaged dur
ing th"! removal. If it becomes necessary to r e move 
the pinion shaft, remove the locking rings and slide 
thc.shaft out through the supporting bracket. 

(c) ASSEMBLY O F  THE KILOCYCLE COUNTER. - The following instruc tions refer to the 
steps applicable to assembling specific parts of the counter: 

through 6. 
1 .  If th� counter s haft number wheel assembly has been removed, perform s teps 1 

2. If the p inion shaft has been removed, perform steps 7 and 8. 

�· If the drive gears and locking ring assembly have been re moved, perform steps 9 
through 27 (see figure €-4). 

shaft. 

NOTE 

Lubricate all shafts and bearings with watch oil and all 
other friction points with grease during assemb ly. 

Step 1. Assemble the three rrurnbcr wheels to the left of the units wheel on the counter 

_ Step 2. Position the stop co}J.ar on the counter shaft and allow 0. 014 to 0. 018  inch 
· clearance between the last number wheel and the stop collar. Tighten the setsc rews. 

Step 3. Slide the pinion gear, washec, and bail bearing to the center of the s haft. 
Place a ball bearing on the cpposite end of the shaft. 

Step 4. Insert the left-hand end of the shaft into the appropriate hole in the left side 
of the gear housing; then move the whole assembly to thE: right , seating the ball bearir.g in the hole pro
vided in the right-hand side of the gear housing. 

Step 5. Slide the left-hand bail bearing along the shaft until  it seats in the hole pro
vided in the gear housing. 

Step 6. Slide the spacer washer and pinion gear to the left and tighten the setscrews 
in the pinion gear, allc�Lng for 0. 003 inch maximum ena play. 

Step 7. L"lsert the end of the pinion shaft through the hole in the S..!pp ortiilg bracket, 
and while s l idit'..g tte s!:tit to the r ight, assemble the pinion gears in plac e on the shaft (be sure that the 
pinions mesh with tl:e r:::u:::;.ber wheels). 

StE';J S. Inst:l.ll a lockina: ring on each end of the pinion shaft. 

s�� g_ l:J.s:ert tr;('l bo.U be:rrings in tl!e holes for the driver shaft, and slide the driver 
shaft through the r:.;r.t-h:L'td bc::cring. 

S'::o;> !0. Side- the drin:r i:elic:tl ge�r. th::! driver gco.r, ar1d ll-J.e spo.cer w:csher onto 
the-shaft, and ir:s::rt [: 3 s:�:.:.ft in:;:- the I cft·l:::l.r::i b::ll be.::-i;:�. 

s:q 1 1. Fl�c� :t lc-::::irJ rir._: h t.�e f,"C:lYe 0:1 th'2 ri;;1�-i::"! nd er.d of t::o'! s'�::ft, :m:l 
adjust the drive f;C::.: :: r Z '2!"0 end t:l!:ly. Ti_:�tcn t!:� s �ts .:rc\·:s in the d.ri'ie Et:ar. (Th2 5 S� s c: ;: <: r;·s iu. 
�e driver helie:::l .;:::� :::c t:.;htcn:::l l::.icr. ) 

Ste; l�. bst:: tt t!"lc b-;o bill b.::u-ir:;;s for the transfer shaft and slide tb..e cut-do\vn 
_ �nri of the shaft tb.rc-.:.;::. tie t:o.::: t::-::..ri ;-_.;. , 

S'-E? 13.. Place the follo--;;tc:; i.tecs on CJ.e sh:llt: 1 No. one lodi.ing ri."l:;, _ 12 No. two 
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locking r i ngs, 1 No. three locking ring, th� s top collar, the driver helical gear, and the shaft c ollar. 

Step 14. Slide the shaft in unttl it seats in the rear bearing. 

Step 15. Slide all the parts on the shaft to the rear to make room for the loc.tdr'-s- rin;. 

Step 16. Install the locking ring in the groove provided on the shaft. 

Step 17. Slide all U1e parts on the shaft t9 the front, and adjust and s ecure Li.e shaft 
collar so that there is no end play. Check that the shaft turns freely. 

Step 1 8. Insert the tab on l·:'o. one locking ring into the hole abo v e  the shaft; tten 
adjust and secure the stop collar so that the locking rings are close but not tight. 

Step 19. Install the helical idler gear assembly, us ing the mac hine screw, lock• 
washer, and flat washer on the inside and a lockwasher and nut on the outside of the r ear panel. 

Step 20. Install the t..vo ball bearings for the tuning shaft, and ins'"rt the grooved end 
of the shaft through the front bearing. 

Step 21. Plac e the spur gear and the helical gear on the shaft. Install the locking 
ring in the groove near the end of the shaft, and insert the end of the shaft into the rear bearing. 

Step 22. Slide the spur gear forward and secure it with llie setscrews so that L�e 
shaft has no end play, but it still turns freely. 

S tep 23. Install the two bearings for the output shaft and insert the cut-down bd of 
the shaft through the front bearing. 

Step 24. Plac e the washer, spur gear, and locking ring on the shaft, and slide the 
shaft through the rear bearir.g until it stops. 

Step 25. Adjust the spur gear so that it meshes properly with the spur gear on the 
tuning shaft, and secure it with the setscre>:s. 

Step 26. Adjust the position of all helical gears so that they m e s h  prop erly; then in
stall the drive pins. where they are required. 

Step 27. With the tuning shaft in the fully counterclock.:.ise posi tion {against the stop), 
set the counter to read -850. 

(!) REPLACE1'.1ENT OF PARTS. (See figures 5-57 and 5-58. } 
1. To repla�e U:e in�erpolation oscillator coil assembly, position the a s s e m�ly on the 

assembly plate -and s e cure with t:;,e fcur screv:s which ue installed ins ide the ceil box. So�de:- le ads to 
feedthrough terminals E�Ol and E402, and replace the shield-can on variable capacitor C407. 

2. To replace t!:e KILOC YCLE counter, p lace it in posltio:1 and slide the sl':ai't into the 
capacitor coupling: S<.:>cure the cot:.:'l�er with rour s c r ev:s. Carefully ss:t the cou nter to read 2�9r.oxi
m�tely +06. 0, ;end mesh L�e rotor plates of capacitor C407 flush wit.'1 the stator plates (fully mesne:d). 
Tighten .the shaft clamp. 

3 . .  T:� re;l:tce c:;;::· : l �C'l' C�07, place it in pos it:cn an:i sll::!e t!':'? sh:::.H co"Jplir:-:; 011t<J the 
1_�Il ...  o c ·rc L'2 c(Yu�tcr� 8h2..ft. S .:.  -- ·�::-e u·_.,: c � -_:"". :� :tar 'vith the mou::�j�; scrc,...,-3 ::.z-; 1  rcsold��r : .:.: Zir� 3  t0 fc:d-
U::"��'J ' " : '  e :.:p2. : F :�rs I.: ..: r-: 1  ::t r:j z-�_ "1 :  .. C:-. �� � ��-J:-: ·f :.::t  the cowttcr t.J =- � :::::l +06 .. 0, 2 :- ·! m 0 s n  
t:1e c:-:� .. �tc H·Jr rot ,Jr �:�:t cs flu :::1 ;;· f�:: tl:2 s".a.tOr p!J.tcs (fully ·n1e.s::-::: :.:) .. 1·i�::::tcn L� � s!1:1 ft cr;��·9E:::;. n c 
place tl:e c;:;,pcito:- �l:L:lc -c:.::. 

("':} !� SF L\C E:.: -::: :."7 O F  I�;r:-R r ::L.\.TlON OSCILL-'. TC:l A.SS E �,: G L Y. (Sc(? f: ::: ·;rc -; C - 2, 
5-:37, :!.<ld 5-5\:J. ) 

S�cc 1. F :? s E ' -: n  !..:�? :.:-,:::-:: .c-:::ti"Jn oscillator a�se::·,";:,l-:- en L'1� recei·:c::- c!ns:>is, 
'tnser tin • t� C! KILOCYCLE cc·.:..-:� : :- s:::..:t {�:rc:.:s:;h the panel tole. L=(:·::e tl::! 2..Ss ;::mbly wi�;l tha four 

� . -
c:!.pli\'e screws. 
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Step 2. Replac e the Wll.'lNG (Kc) knob and t i ghten the two setscrews. 

- · - Step 3, - Resolder the lead to KILOCYCLE counter lamps DS903 and DS904. 

Step 4. Resolder the leads to feedthrough capacitors C409, C412, and C4 1 3  (interpola
tion oscillator), and the lead to terminal E35 1 (tunable i-f filter) in the order noted during r emovaL 

- Step 5. Replace the coaxial cable at connector Jl54 (preselector). 

Step 6. Replace the first i-i and injection amplifier as sembly (see paragraph 6 - 5!:;_{3)(£.,)). 

(9) HARMONIC AMP LI FIER. - The harmonic ampli fier consi sts of two subassembli e s: the 
r-f amplifiers and the harmonic m ixer. They are c entrally located on the receiver chassis  and can be. 
removed individually for r epair or adjustments. Pull out the receiver and raise it to expos e  the two 
subassemblies. 

(�) REMOVAL OF HARMONIC AMP LIFIER R- F SUBASSEMBLY. (See figures 6- 2, 6- 3, 
5-63, and 5 - 64. ) · 

Step 1.  Remove the coaxial cable at connector J201, and cable W804 at connector J204. 

Step 2. Unsolder leads from feedthrough capacitors C 20 1 ,  C 202, C 203, C 204, C 205, 
<;:207, and C208. Note the color and location for r eplacement purposes. 

Step 3. Place the BAND switch in the 2-4 position. Remove the two guide brackets and 
the switch s lide located back of the harmonic amplifier subassemblies. 

Step 4. Unsolder the leads from feedthrough terminals E 2 0 1, E202, E 203, and E 204. 
Note the color and location for r eplacement purposes . 

Step 5. Loosen the three capti-ve mounting screws and remove the subassembly from the 
receiver chassis. 

·� (b) AD.TUSTMENT AND R EPAffi O F  HARMONIC AMPLIFIER R-F SUBASSEMBLY. - Cover 
plates on the-subassembly can be removed for access to all parts and wiri ng. In addition, a redailt,"Ular 
plate on the bottom of the subassembly can be removed to expose the tube sockets i'or volt::lge and resist
ance measurements. AU parts are readily removed by unsoldering leads and removing securing nuts or 
screws. 

(.£) REMOVAL O F  PARTS. (See figures 5-63 and 5-61. ) 

1. To remove switch S201 o;; 8202, tin.solce� all leads ::md code them for r eplacement 
purposes. Remove the switch lever (t\";o scre':':s) an·:i note the s;;:itch position for replac�ment purposes. 

· Remove the switch and mounting bracket (!:'co screws). Remove the bushing nut and washer and sepa
rate. the switch from the bracket. 

purposes), 
2. To remove diode CR201, ur:s :)lder the diode leads (note diode polarity for repbcem ect 

CAUTION 

To protect ti:2 d' •-''?:o �--:: : n so!�::r::'; or unsolder inrr, 
cl:-?,rnp lh� <:! :cSe 1 ·: ". ::  ·:· ... " : t7.�Ce:"! f ' 2  s-:l<:·:rin:.; � i.� O t1 !:1-..n.d 
t1, c died� t"���::/) ��-. � L� � :  :;:-.:: . Tl: :; pli·�r.s func -
tions �· 3 :1. hc:7>.t s: -·.: :: - rc:···.·.: - :  : :� :  c:::.:o:\:- tempc:ralure 
curing the soiC:e;:-ir�� r�:: :::: s  . 

. . ' .  
_ 1. · To rcph"" '2 switch S201 c :- .3 : -:; :, f;"o::!Ll ( '• ?  s·.·.·: � c h  0:1 the? mo·Jr.tir; b:· a:::� :c-:  :-> : :i c;::;:c :;'"' 

- -� the indei. l'.lg in-the bracket hole. S ecl!n� t:-:'2 s-::·::c:1 Yi::1 ::1·: t -. 5'�:ng m1t and \7:1she:. L: :::::: �i �"::; ::-:;-:tell 
., .  ' and bracket in th::: su�:>.sseml:-ly (t·.-.'o sc:;;·;·:o) . t-..::::.,_:l t:: :o s,· · ! :c i! kve;:- �'ld positio:1 it :::.s r'J:c:.! ..::... -

removat: · Solde.l" all leads to switch cor:;.:a:ts r::::::; :-.i:-:g t:::: LY :: ::;:;r ::1nd coding noted d·::.rir.; r;o::-::: ·::2. 

· - 30 ·. 
.· ORJG1XAL ·.  

( 

( ' 

�- . .  . ... ' �-�� . -- ;,� . ! . ! � '"'""...a..:t .. ..:.: · -���:.... · .�.:� .. 



' :. 

;,: � 

' .. · �·· . "" ·. 

..... 
� 

' 

.
-
..

. 
,;. 

. 

AN/Ft.R- l l(V), /f'ItA-54(V) REC EIV ER 
R E P  Am 

CONfl f)i-: NTIAL 
NAVSI ! ! PS 94!18 1 

\ 
I Pardf:'!'dfl' :  

6- 'J_£(3) 

· �· To replace diode CR20 1 ,  install the diode (noting the proper polarity) and solder the 
leads. Observe the CAU TION note following paragraph 6-5_£(9H.g). . 

. • . (e} REPLACEMENT OF HARMONIC AMPLIFIER R- F SUBASSEMBLY. (See fig-Jres 6-2, 
6-3, 5-63,. and 5-64. ) 

· 

. . :..- Step 1. Replace all cover plates removed during adjustment and repair • 

Step 2. Place the subassembly in position on the receiver chassis and secure it with the 
. captive screws • 

. · Step 3. Solder the leads to ieedthrougb terminals  E 201,  E 202, E 203, and E 204, in the · 

order noted during removal. . · • 

Step 4. Place the BAND switch in the 2-4 position. Install the two bracket guides and 
the switch slide, engaging the lever pins of both subassemblies. 

Step 5. Solder leads to the feedthrough capacitors C201, C 202, C 203, C 204, C 205, C 20'Z, 
and C208, follo·.ving the order noted during removal. 

Step 6. Reconnect the coaxial cable at connector J201, and cable W804 at connector J204. 

(!) REMOVAL OF HARMO:r-HC AM PLIF1ER MIXER SUBASSEMBLY. (See figures 6-2, 6-3, 
and 5-65 through 5- 67. ) 

Step L Remove the coaxial cables W804, W803, and W805 from connectors J 25 1, J 252, 
and J253, respectively. 

Step 2. Unsolder the leads to feedthrough capacitors C251, C 264, C 266, and C 267. Note 
the color and l.;ad location for replacement purposes. 

Step 3. Place the BAND switch in the 2-4 position. Remove the two guide brackets and 
the switch s lide located back of the harmonic amplifier subassemblies. 

· 

St€;J 4. Unsolder the lead:> fro1n feedthrough terminals E251 and E 252, noting the loca
tion for replacement purposes • 

. 
Step 5. Rem ove the ground slrap connecting the high-frequency osci llator assembJy with 

the harmoni.: mixer subassembly (f:mr .scre,vs, on the bottom of the assemblies). 

chassis. · Step 6. Loosen the three captive screws and remove the subassembly from the receiver 

. (g) ADJUSD!ENT A.""iD REPAIR O F  HA&\l0N1:C AMPLIFIER l\lLXER SUBASSE!IlBLY. - A  
cover plate on the subas sembly can be removed for access to all parts and wir ing {see figures 5-65, 
5- 65, and 5-67). In addition, · a r ectangular plate o n  the bottom 0f the subassembly can be remo>ed to 
expose tl:e ttJ.be socket for Yoltage and resistance measurements. All parts are easily remo.-ed by un-
sol<:ler� leads and remo\·ing the se�ing nuts or �crews. 

· 

· (h) R E MOVAL OF PARTS. \See figures 5- 65, 5- 66, and 5-67. ) - To r emove switch S251, 
unsolde-r tt:e leads and c ode them for replacement purposes. R emove the switch lever (two sc re ;-;s) 

· · and note the swi tch position for replacement purposes. Re move the S\vitch and mounting bracket {two 
· screws).� Remove the bushing nut and -..asher and separate the switch from the brackeL 

. .  

(i ) RE PLAC E:·,:S:iT C F  PARTS. (See figures 5-65, 5-66, ard 5-67. ) - To rcr1::tcl:! s-;-·it::h 
. · 8 25 1, ir.st;:;:llthe S\ntcn on tr.e c;o:mtin; brz.cket 2nd engage tte bdex lug in the bracket !:ole. Sc :::t:::e 

·. the switch \·.ith the t-ush:n� nut anc ·;;::.sh2r. Install the switch and bracket i n  the subasserr'bly (t,;o 
· scrl:!ws}. bstall lhe s\·;itc!l le;;er a.::d r :- sition as noted.during removal. Solder all lcJ.ds to s-c;;"itc::;. con.

, tacts foll::n>ing the order noted c:.::ir.; umo•aL 

.· , .· : (j )  REP L.-\C E:O.!E�-f OF HARr-.ION1:C AMPLIFIER l\I1XER Sl.i.EASSEl\IBLY. {See figures 
.· � : ;.i • " _ ,  6-:2, -�31 and 5-65 throub!l 5-6i'-: ) · 

�.. . � . -t .. ..;;·:·� j;. ,:
: 

•" . _ .
Step 1. , Replace all cover plates remo�ed during adjustment and rep::�.ir. 

, .. 

( 

' ·  
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Figure 6-5. Cabinet of Countermeasures Receiver R- 1 1 25/FLR 

(!?,) REMOVAL OF REAR PA.lfEL. (See figure 2-3. ) 

'· 

Step 1. Pull out the receiver and lower it to expos e  connector P901 on the r e ar of the 
chassis. Disconnect the cable at J901 and remove the cable c lamp (one screw). Push the r ec eiver into 
its cabinet. 

Step 2. Remove the cabinet rear panel mounting screws (twelve), and remove the r ear 
panel from the cabinet. 

(£) REMOVAL OF PARTS. {See figure· 5-78. ) 

1 .  To remove Zener diodes CR9 5 1 ,  CR952, and CR953, unsolder the leads; note the 
color and locatiOn for replacement purposes. Remove the mounting nut and washer, noting the insulat
ing bushing and washers, and remove the diode. Observe the CAUTION below during soldering operatic 

2. To remove the rece iver cable and retractor m echanism, remove the s c r ews and nut 
(two) securing the hinge to the rear panel. Unsolder the leads to connectors J951 utrough J955 and c ., 
each lead for replacement purposes. Remove the clamps holding the cable to the rear pane l. 

(£) REPLACEMENT OF PARTS. (See figure 5-78. ) 

1.  To replace Zener diodes CR95 1, CR952, and CR953, assemble the insulating: wa!!�,;: 
and the insulating bushi� on the diode body, and insert the diode in the mounting bracket hole (obs� . · �' 

the polarity noted clurL".g remo·ral). Install the second insulating washer and secure the diode with L'le 
mounting nut and v;asher. Solder the leads following the order noted during r emoval. 

CAUTION 

To protect L'le d iode when soldering or u.nsoldering, 
cl:!..:;tp the diode termiital (between the soldering iron 
and the ·diode boC:y) with long -nose pliers. Til;!. pliers 
acts as a heat s!.�;. and reduces dlo:::e te mp2rature 

. .  dcrir.g the sClldering process. 

2 • .  To r ep!a:::e t.J.:e receh·er c:-tble and retractor medtlnism, s older tb e  leads to CO;'!nc:.: 
tors J95 1 through J955 fc·:l:;-:-:i::; t::e crder- r.;cted dur i ng remo-.:::1.!. Sec:rre L'le cab le to the rear pai2I 
wit h  the clamps. Place tbe 'hL"!;e cf the r et.ro.ctor mechanism in position 2Ld secure· it to. the rear pa. 
v.ith the two screws and c.uts.. 

· 

. . . · -: 
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Step 2. Place the subassembly in position on the receiver chas sis and secure it with the 
three cap�e screws. 

.. .. . Step 3. Install the ground strap between the harmonic mixer and the high-frequency 
oscillatoe assembly (four screws). - · . _ 

· - Step 4. · Solder the leads to feedth.rougb terminals E251 and E252, folloWing_ the order 
noted during removal. · · . · ·· , · . . · · _ 

· · · · · . 
! ,. of • - . . 

Step 5. · Place the BAND S71ilch in the 2;.4 position. Install the two bracket guides and 
the switch slide, engaging the lever pins o! both assemblies. 

· . Step 6. Solder the leads to feedthrough capacitors C251, C264, C266, and C267, follOw-
ing �e order noted during removaL . _ •. 

. · 

Step 7. Reconnect cables V/804, W803, and WSOS to connectors J25 1, J252, and J25 3, 
respectively. 

(10) DF INDICATOR CIRCUIT. - The DF indicator circuit consists of front panel lamps DS901 MW) and DS902 (IDGH) (see figur e 3- 1); rotary switch S801, operated by the BAND switch lever (see 
(�e s  5-74 and 5-75); and two cam-operated momentary sv.itches SB02 and S803, located i n  the end 
.._,.ection of preselector variable-capacitor C801 (see figures 5-74 and 5-75). Pull out the receiver and 

raise it to expose the parts. · 

(a) ADJUSTMENT Ah'D REPAIR OF DF INDICATING CIRCUIT PARTS. - All parts in the 
DF indicating ci.rcuU.are easily r emoved by unsoldering leads and removing the securing nuts or screws. 
An exception is switch S801, the coupling hub of which is pinned (In addition to a setscrew). U terminal 
board TB802 is to be loosened temporarily for access to the parts, the mounting screws must be removed. 

�) REMOVAL OF PARTS. (See figures 5-74 and 5-75. ) 

1. To remove switch S801, place the BAND switch in 2-4 position. Remove the switch 
- . lever coupling-hub using a pin punch.. Remove the switch bracket from the chassis (two screws), not

. ing the ground lead connection, and disengage the switch lever from the switch slide. Position the 
• switch ahd bracket to expose the switch contacts and unsolder all switch leads, noting their locations for 

�·' . replac ement purposes. Remove the switch lever {two screws) and the coupling-hub (one setscrew). · Re. . move the bushing nut and Wa!)her to s eparate switch from bracket. 

· · · - · · 2. To remove switches S802 and 5803, r emove the switch mounting bracket from capaci- . 
� � r C801 frame-(two screws). Unsolder all leads and C'ode them for replacem ent purposes. Remove · 

. �ach switch (two screws), noting Ule position for replacement purroses. .· . ·. . 
_ 

· ' 

{£} REPLACEMENT O F  PARTS. {See figiires 5-74 and 5-7�. ) 

. 1. To rep1ace switch S801, mount it on the bracket L-i the position sh'Jwn in figur e 5-55, 
and secure it v.ith the buslllng nut and >.asher. Install the coupling hub and s>:itc.!J le-.er {d::> nat install 

· the hub pin at this time), and solder all lea.::Is in L'le order noted durit:g remot·al. · Position th� s<.�·itch · oracket--on the chassis and engage the s...-rtch le>er in the. switch sEde. Secure the br2.c�: e.t (rro screws) 
-,-::· and the ground lead connection. Place the BA.:.'>'D switch in the 16-32 position ar.d in . .stall the couJ?ling-

_ . ·'. ·:'- hub piO:� .  . . � - .  . - . . 
�'-��!-��;� �-- - ,._ :-�-·� : . - - . . . . 
,;::_�-:_:• ' · · . �- · 

2. To rct-1ace switch SS02 and S'?03, position the S'.\·itch on t.�e n:C"..!::�::;s b-r:.1.cket (as ::;?'!noted during remO\"al) :lT�d ser;ure to the brac;;:et (t<-�·o screws). Inst::lll L1:e br:tc'.;.et o:: tl:e fr<lD'? of cr.!f:l�· 
: ··- -�c-itor CMl (two screws) and resolde:r aU s ·.·:i t·..:ll l� :::ds follow ing the order n:lted C:-..1;:!:-.:- r srr:o�.;:-!.L . ��1�-A·::;:·.�- . :��· :· . . . � . ' .. : ' . . 

' - ' � 

• �:;�_·. · · (11} REAR FA�'"SL !.L\L�TE:"�.:...;�cs. -· 7.-:;: recei.·; er c::.\:linet r :::-.r - ;;: -:.:::-1 :: -. :: :;:;.:_-: ::: �.: .:- '- : ,::: � 
: .. "� � .. ��regulating circuits, !use;;, ::u-:d the C{)r_-:.::tv:- 5 �o:::- e:·:tcrnal c�J.;lin;.. ...\ ;;�b�e r:t ':ci-: J.rJs�-:1 ;0:: 
' :;�.:'] _the 'rec�iver drawer is lo�:.ted on the re:!.!" cf t;-.::! pnel (s2e figure G-5). 

:r· .��---�\ ��:.� . . :::· . :t.: ·:� -:- . '" ·�  . ·. . . . . 
::' ;.i:: . .  . . · :-:-:: • · {a) ADJUS!ME�"T A�'D REP_u;R OF RE.:\R-PAN'EL PA ... q TS, - "•, u re�.:ts 0 :1  L'::: r.::c ·�� ·.-'-'r 
. ' '  ,:, cabinet r ear:Panel are re:.dJ1y re:o::.o;•ed fer rt'f'ili ?...;:d replacerr.c::� by tL"lE::>!c:;r:r;:; le::tC:.S ::: :::d r ,o; rnovir:� 

l . . ?;����I��J�i�i�����c.�� ��:tool can b• �·��,; ro= ''' "o ,, "' rec•h '��s::c� 

( 

( 
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Step 1. Ponltion rear panel on the receiver cabinet and secure lt with the mounting 
screws {12). . . . 

.,. .  Step 2. Pu.Jl out the receiver a.'11 !Q-;-;et it to expos e connector PZOl on the chassis rez:r. 
CoMect cableand plug to J901, and secure the cable to the chassis with the cable clamp (one screw). 

<.:J12) MEGACYCLE COUNTER. - The MEGACYCLE cotinter indicates the nominal frequency 
(in megacycles) to which the receiver is tuned. Fo·.xr drum-typo counters, one for each frequency band, 
proviq�. a direct reading in megacycles and are driven by gears from the TUl\lJNG (Me) shaft. The · 

count�r selector mechanism containing the four co'Jnters is operated by the BAND switcb through a 
steel drive cable to position the proper counter in the panel windo\/, The complete counter assembly 
and the "drive cable can be replaced in the event of mallunction, but replacement or the individual num
ber drums or gears is not recommended. The lucite illuminating e lement containing lamps DS803 and 
DSB04 can be separately replaced. Pull out the receiver to expose the counter assembly and raise the 
chassis to locate the drive cable and pulleys. 

· 

(�) REMOVAL OF MEGACYCLE COU:>l'TER. (See figur es 6- 6, 6-7, and 6-8. ) - Before 
removing the counter, (irst r emove the selector wheel drive cable by performing the following steps in 
the order given. 

-

NOTE 

If only the driv:e cable is to be removed and replaced, 
ignore the counter removal instructions and perform 
the steps given in paragraphs 6-5c(12)(a)1 and 6-5c 
(12}(2)!- . . . . - - - . -

. 1. REMOVAL OF DRIVE CABLE. 

Step 1. Place the BAND switch in the 2-4 position. 

· Step 2. · Loosen the c lamp screw D1 on pulley D and remove drive cable from pulley. 

Step 3. Place the BA..."'D switch in the 8- 16 position. 

Step 4. Loosen the c].amp screw 02 on pulley D and remove the drive cable. 

Step 5. Manually rotate the se lector wheel so a� to place the counter with the largest 
gear. at the panel window. ,. 

Step 6. Loosen the chmp screw on plley A and remove the loop of drive cable • 

Completely remove cable by pulling ends through chassis holes Y and Z. · 

2. COUNTER REMOVAL. - Befo:::e removing the counter assembly, unsolder the wire 
connection to lamp sockets XDS803 :md XDSSG-1. (See fig'.Jre 6-2. ) · 

Step 1. Lqosen the h\u Allen setscre>;s on the TU NING (Me) knob and re move knob 

...:c: �:-from the tunir.g sh::Ut. 

Step ·2. Remove the f:ur mOi!n � !r_-; sc::-ews s ecurin3' the counter to t::e chassis (tl-.:z� 
from th e  top an .:!  c:1e from the bottom o f  tile ct:c.s;;is). �;:)t � that two screws are long an:: t•;;o a r e  sr.c:�::.. 

Step 3. Tilt th::! c:>'Y:t;;r t:c 3r.. ;� �-::-::.t� :::c shaft coupling (5, fisure> 6- 3), 2.;-Jd r c: move 
th� cmmter i_,y w�thc':raw!�::; thB s l:2!� t::rcc:;h t:: .: pr: 2 l  ;: ;' ::. 

8t:·;> 1. 1 ... 1os � a  i h .:  t-:-·:) '"'_._._�'! � "  ::: : :- c-:_·..=- :: :� l h .:. rlexi�Jl�.= ccupEr:; {7, f i�=-� G-6} aJ!d re
m'r;c t�,; C J':�- �� r:.:. 

C t � r 5. R e 111 c v � �l: _ t ·- 'J =:: ... :: ... .- · t :- !·': � :: ,_ 

remo·.'c t.'le> cl:::-.: <.: ;it. 
l1') T":S ·'.S 5Ci'.tBLY OF � :;-:::.�.r:: ::·c LS c : ·.-: : T ::: •L - The folh:r:;!r:r; is the p::-oc::eeure for c!.l.c;

" '" '' � "''' ''' .. ,. tt'., .• , ., .,..� .,·de cou:-�tcr 1 � : :  f' -:· - :  C: - 01. i: -:-: i ' I  b �  unn� G .: ::: ;:;::.z--.:o i.r. all mst:u:ces to d 1 3;:: � ::; � -:-: -��- .. -- """·· l � .. . . .;_.. �- ... ... . . ... ...J - • ""' J  \ - ' .,J 
:-: ; the t:l'_:: co:-:;::let :::1y, so the foll:-:, !..=..;; i.::s�::.:::::�:::: :-.=:,::r to L'1e steps a;p!ica.ble to Cu� t: u- t  tut n � c  .: :.1 
replac�::::ent. - - ·  

- .. � . .  -�.�#�:·t :,_� ··;. "": ..,""' -."�J.. .... 
' '  
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1. II only the counter drum assembly ts to be removed, perform steps 1 through 3. 
!· II an individual counter 1s to be removed from the counter drum assembly, perform 

steps 1 through 4. 
3 .  To disassemble a counter, perform step 6.  

4. To remove only the cluster gear assembly, perfor m steps 1 through 3,  and 6. 
5. To remove the megacycle (MC) tuning shaft and stop r ing assembly, perform step 7.  
6. To disassemble the megacycle c ounter completely, complete all the follo-wing step s : 

Step l. Remove the three 4-40 s crews from the left- hand counter mo:.tnting bracket. 
Slide the bracket off the center shaft. 

Step 2. Remove the three 4- 40 sc rews from the right- hand counter m o:. mting bracket, 
and the thr e e  counter bracket spacers. Be careful when rem oving the rear spacer; it contai ns the 
counter detent spring. 

shaft. 
Step 3. Slide the counter drum a s s embly (containing four counters) oil the c e nter 

Step 4. II an individual counter f r om the counter drum assembly needs r eplacement, 
rem ove L'Ie pinion gear from the end of the counter shaft, and the four screws from the pui.:ey sub
assembly. Now remove the pulley subassembly and the four coimter pinion shafts (each has thr ee pin
ion gears), and slide the c ounter shaft (from which the pinion gear �as r emoved) from the counter 
drum assembly. 

Step 5. If the counter needs complete disassembly, slide the three . number wheels oL 
the counter s haft. The fou.rth or units wheel is pinned on the counter shait; to remove the units wheel 
drive the pin out carefully, using a drive punch of the correct sl.z.e.  

Step 6. To rem ove the c luster gear su�assembly from the r ight-hand counter ptount
ing bracket, remove the pin from the helical gear at the end of the center shaf.L Loos en t.�e s etscrew 
and remove the helical gear. Remove one locking r ing and slide the shaft out of the oilite bearing in 
the. right-hand counter mounting bracket. ,. 

' 

Step 7. To remove the megacycle (MC) tuning shaft and stop ring asse::nbly, care-

fully drive the pin from the helic al drive gear and loosen the setscrew. Remove the drive pin and 
loosen the setscrew on the stop collar. Slide the helical drive gear • stop collar, stop rings, and s pur 
gear forward on the megacycle (MC) tuning shaft, exposing a locking ring. Remove the locking ring 
and slide the shaft out the back of the right-hand cou nter mounting bracket. 

(c) ASSEM'BLY OF MEGACYCLE COUNTER. - The following instructiollS refer to the step 
applicable to-assembling specific parts (see figure 6-9). 

1 .  To as semble the counter drum assembly, perform steps lo through 1 8 .  

2. If an individual counter has been disassembled, perform steps 1 through 18. 

3. If the c luster gear assembly has been removed, perform steps 12 through 18. 

4 If the megacycle (MC) tuning shalt and stop ring ass embly has. been removed,. per-
form steps 19 through 27 . 

· 

5. If either count.:r m ounting bracket is new, as semble th<:! right-hand and left-hand 
counter mcunt.G'::; br:!ckets c:1 a flat surfac<J. Line- ream the bushings to 0. 15 55. (+0. 00051 -0. 0000) 

. ' inch. Reassembl e  the megacycle counter as follows: 
· ' · · 

Step 1. .-\ssemble each counter with a shaft of different length. Place cne spa c er 
washer over the small end of the counter shaft (where it f its between·the units wheel ar.d the end plate' 
of the co�ter drum assemblf). ·· .. 

· 
�· · · 

, .. . .  � .·· . ., .. : . 
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. Step 2. Hold the end plate assembly with the two shaft retainers on one side and four 
counter :s�m.-cers extending from the other side. Insert the shortest counter shaft through one of the 
four boles nearest the outside edge of the end plate. Lubricate the ends of the counter shafts with watch 
oU during assembly. Lubricate all other surfaces where frictlc;>n occurs with grease. Place the largest 
(2-4) pinion gear on the end or the c ounter sha!t and tighten the setscr ews l ightly (there will be a fur ther 
adjustment). 

· 

Step 3 .  Insert the next larger counter shaft (with washer) through the next hole clock
wise (looking at the counter end). Plac e the next Emaller (4· 8) pinlon gear on the end of the c ounter 
shaft and tlghten the setscrews lightly. 

Step 4. Continue the procedure described in steps 2 and 3 until all four cou nter shafts 
have been installed. 

Step 5.  Holding the end plate tn one hand with the gears down, insert the ends or four 
counter pinion shaits into the f?ur holes nearest the center of the end plate. 

Step 6. Place one pinion gear on each of the pi nion gear shafts. (Notice that half of 
the teeth have been cut down on one side. This side is placed toward the end plate. ) 

Step 7. Place one number v,·heel o·;er each counter shaft followed by one pinion gear 
over each plnlon shaft. Mesh the pinion gears v.1th the number whe els. 

Step 8. Continue the procedu re described i n  step 7 until the three number wheels and 
•:-tree pinion gears have been added to each counter� Starting wlth the 2- 4 counter, set the wheels t o  

· ad approximately 0200, 0400, 0800, and 1600, respectively. 

Step 9. Place the three spacer washers on the end of each counter shaft. 

Step 1 0. Fit the pulley subasseobly over the end s  of all counter and plnlon shaits. 
Postuon the cable slot 1 80° from t.'le counter shaft having the largest pinion gear. 

Step 1 1 .  Insert four screws wit.lt lock-v.·ashers through the pulley subassembly into the 
counter spacers. Check for 0. 010 to 0. 015 L'lch end ptay for each number wheel group. If necessary, 
add or subtract spacer washers to obtain correct end play. Set li.Slde the counter drum assembly. 

CAUTION 

If 1t Is necessary to replace any gear, units wheal, or 
stop c ollar that is pL"L<ed to a shaft, also replace the 
shaft. When drilling the :1e..- part for the pin, the part 
may be damaged in attempting to use the existing hole 
in the old shaft. 

,. 

Step 12. To replace the cl:IS:er gear ass embly, place the locking ring in the groove · 
nearest the gear cluster on the center shqft. Place tl-.e flat v.'ash er over the end of the sr.3it, ar.d insert 
the shaft through the bushing in the right-hand cc:mter mc'.lnting brac ket. ,. 

Step 13. Place the flat washer and Lien the spring washer over the end of t.h� shaft. 

f:<, : Step 14. Place the lockir:; rlr.g in the groove on the shaft, compressL'1g the spring �::·d ·. . . washer as required. ""'{ ' . ?!1:.�}: --·; . .  · Step 1 5. Place the drive::t t:='l::al �etr cr. t.� e e-:d of the sh::Ut, and li::hUy E::':':.en the j:.����.\ -� · setscrew. 
� - -

·" n ::.; ., - Step 16. Slide the cour.t<:r c::-.:::1 :?.s s:=:Iliiy on the c c: ntcr shJ.rt rn eshlr� t:· :: f:·.::- ];:!lion -..:d · � · gears �th the cluster g'"ars. 

�J2d.::. . . . Step 17. Attach the L'l.ree ccu:::;;;:- tr:tc';;:::t spcers to the right-hand cou..'1ter mcun ti �g 
::.:� _._ . .  · bracket,· uelng the three 4.-40 screws and th;:-e: Icc't..--;;-as!:.e:-s. Instal l the rear spacer that c.::;1o.i.::s the 

· \:'; �:: . , d��ent �pr��. �are
·
f�lly. 

· 

• . .  :· :"�"'��i�r-· � · , · . ! '.� . c . .  - ' Step 18 • .  Insert. the end of t.te centEr "'"afUnto the bushing in the left�hacl c�ter .., :. �: , ;- . �it��,���J.··�}�l��J\���f.iii��·iii�f'�;,,,;; ·· . :�.�";'/fi�t{,/;;,·�{���;j2f!� 
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mounting bracY.ct, us!r:g a sufficient number of spacer wash ers t o  lim it the end play of the c aJnter drum 
assembly to 0. 006 to 0.  011 lnch. Secure the left-hand counter mounting brackets with the three 4-40 
screws and three lock washers. 

Step 19. To replace the stop r ing and MC tuning shaft assembly, place the locking 
rlng in the groove nearest the end of the shaft. Add to the shaft (over the end with only one nat) one 
spring washer. and one flat washer .... . 

Step 20. Insert the end of the MC tuning shaft with only one flat through the oilite 
bushing at the rear of the right-hand counter mounting bracket. Do not in.sert the end of the shaft 
through the front hol e as yet. 

Step 21.  Slide the following items over end of shaft in the order listed: or.e nat 
washer, one spur gear with pin facing forward, one stop ring with straight tab, 29 stop rings ,;ith single 
bent tab pointed to rear, one stop ring with two bent tabs (long one to front), one stop collar, a.1 d one 
helical drive gear. 

Step 22. Slide the MC tuning shaft through t.fJ.e front hole. 

Step 23. Slide all parts on the shaft to the front, exce.pt for the one flat washer to 
allow room to install the locking ring. 

Step 2 4. Push the shaft forward to compress the spring washer, and install the lock
ing ring with the flat washer between the locking ring and the surface of the mounting bracket. The 
shaft is now held c aptive. 

Step 25. Slide the stop collar toward the rear of the MC tuning shaft, and secu re it 
with the setscrew. 

:.. Step 26. Align the two helical gears before pinning. If the tolerance bui!dup of the 
stop rings plus a 0. 005-inch gap prevents the proper installation of the helical gears, selective assem
bly of stop rings will be necessary. 

Step 27. Pin the stop collar and helical gears when their positions are satisfactory. 

(d) REPL-\CEME:t�;'T OF MEGACYCLE COtJ'NTER. (See f igures 6-6, 6-7, and 6-8. ) - To 
replace the MEGACYC LE counter and drive cable, perform the following steps in t<'le order �en: 

1. COUNTER REPLACEMENT • 

Step 1 .  L•stall the lucite illuminating element; secure the bracket to. the cour.ter frame 
with the two screw-s previously removed. 

Step 2 .  lr..stall the flexible coupllig (7, figure. 6-8) on the tuning sha!t. Tighten the 
two Allen setscrews lightly; a later adjustment is. required. 

Step 3. Slide the tuning shaft tbl"ough tb� pnel hole and position the counter O>er the 

chassis mounting boles. !::.stall the four mounting scre';;·s blt do not tighten at this time. (The f:fio lang 
screws are for the cast portion of the c·ounter frame, and tte short s crews are for the sheet metal 
portion. ) . . 

. . 

· · 

Step 4 • .  ·fustall the TUNL.�G (Me) k:::.o!:l ori the tuning shaft and secure it with tl:e Allen 
. setsc rews. 

' . 
.. • ;:.r.;; ::� 5. Car�fulh· Jr. ate the b.-o h::.tl;·cs cf L':e fle;jble couplir.g (i, f::;-..::r e 6-G). L.:>l:l 
. ' the c ou..r;ler in pl:-.ce :ll;.d c :::-?.z: ... � the TU!\TI;G (.!'.Ic) k;;,•3 s.:;t·c:al tlr:��s s low ly in e:Jc3. Qir.;�t!.:::, .a;::i note · 

.any misalignmen:. c::::.-.;;.1;:;:-, t:-:� .CJ:mter shaft ::.td t:::e \·�:::-i::':: ::: C:lp:>.ci.tor shaft: C<Jr:::-e�:: t::.: .:: -=s:::: �n cf 
. ' < the counter en th� ch:a.s=.!s u:::til t.lte t:-.•;o sh:Uts a.r� c c ::;;:e::tz-i.::-. . . 

. ., . . ' � . . . . ' ' 

' " ���� 6 Tl· ..... ;..�>en tJn e--c· ·.O"nt<>r m·_,: _:q·-".7' sc ,.. :.,..... ;:: Aoply a. · C::mall il!:!C:!:lt or Gl"-Tt:.'\1 (or 
.. .  · , ·. - "" "1;0.::-- • .. .... 1.. '" t..L � "'* .... _ .. . ,_.,. , ;;,>  · - ·· -· ... ... .� �  

' ·, . .  equl•::J.c::!) cemt)r:;t t o  t::la c�-a of each screw • .  Do not fill tt:a scraw s lot wit.� c�z::::� Apply G!yptol 
. .  ': (or. equi�e.n.Q ta.tb.; luctta ela?Mt moWltL-:g scre.;s. · · 

. 
-� ;,'. .,·.··

· 
.. : ·/:.· ;�.:..:.,:·. � :·�"!. . .  > ·-l-...... ·.•. ·� .-:· .  � -.-

. �- . ' - -� -
' 

...... � ·� · "'  -·--:..· . ... ...... :.. _,. - .  

. · i. ,  · "  .. .. .. .  (· -.. _. ·.:.. . ..  �- ,' .. - .., . .  · . . . 

·C. . · . 
. � . .. 

( 

( 



( 

AN/F LR· l l (V), /FRA-54(V} RECEIVER 
REPAIR 

CO�F1DEtiTJM,  
NAVSHIPS 9'15Ul 

1 ·; ,  r ,q:  r . •  

d�tent (figure 6-7) for proper indexing. 

Step 16. Apply a small amount of Glyptol (or equivalent) cem�nt to the edge of all 
mounting screws and P'.llley clamp screws. Do. not fill the screw s lots with cem ent. 

ti - 5_s{l 

!· COv1iTER ADJUSTMENTS. - When carefully performed, the follov.•ing ·adjustments 
wlll provide original frequency accuracy of the MEGACYCLE counter. lf there i:.; any doubt. 2.s to the 
calibration of the counter, refer to paragraphs 6-4c and 6-4d and check the alignment of the frequency 
determining circuits. · · · . - - . · 

Step l. Place the BAND sw itch in the 1 6:-32 position. 

Step 2. Remove the bezel from the MEGAC YC LE counter window (4 scre'll.· s).  

Step 3. ' Loosen the hexagonal screw locking the small stop gear (8, figure 6- 8) and 
adj ust the TUh"'NG (Me) knob for a counter reading of 1 482 • .  

Step 4. Loosen the two setscrews at the counter shaft end of the flexible coupling 
(7 , figure 6 - 8). Mate ti:.e coupling halves and tighten the setscrews. 

NOTE · 

The counter and the variable capacitor tuning shaft 
"flats" will be flush if properly mated. Completely 
remove the flexible coupling (7, figure 6-8) and check, 
if necessary. 

Step 5. Turn the TUNING (Me) knob countercloch."'·ise to locate the shalt stop point 
in variable capacitor C302. This point ls identified by noting the split g�ar on the shaft of c apac itor 
C802. At the stop, the right-hand section of the gear w ill continue to move slightly, but the left-hand 
s ection wlll remain stationary. Do not force the tuning shaft past this point. 

Step 6. Check the MEGACYCLE counter reading; it should be 1 4 82. If no t, loosen 
;.- the setscrews on the shaft coupling (5, figure 6- 8) and adjust to obtain this reading. T ighten the set�...,"'· 

screws. 

Step 7. Adjust the TUNING (Me) knob for a counter reading of 1558. 
,. 

Step 8. Rotate all stop rings (9, figure 6-8) in a countercloch-.;vise direction on the . 
tuning shaft, and adjust the larg,e spur gear so that the stop pin contacts the dog on the r e ar stop ring. 
Tighten the hexagonal screw on the small stop gear {8, figure 6-8). . 

Step 9. Set the i1!EGACYC LE counter to read 1600. Place tbe BAND swltch, in turn, 
in the positions listed below, and note tbe counter reading at each position. 

Band 

2-4 
4-8 
8-16 . 

Ce>.!.!'!ter Reading 

0200 
0�00 
OSOQ 

St::? 10. IT tb.e caur.:er d:> not co:-:-e:;pnd 1.i::: tias� listed, !oosen LlJe Allei' 
setscrew on the cc'J.nt�r p!nio:1 g:::>.r and adj est the dru."l1S. · Tighten the setscrer;. ,Allow 1/32- lnch 
clearance bemeen L'le pL'1ion ;;;::ar a;1d t�e drive gear to prevent b!r:ding. · 

St::? 11. Re?:;oce th::. :.;;:G.-'.CYC LE counter b :=:: el. 

' -:-; . s::p 12.. a S7:�:!!l 2.:-:IC"..lnt vr C!yi�-�01 (cl"' -�::;.:.:� ... �::! e:-:�) c .2:-':': �::t t:l t!":� C'": ' : 2  0: ::!.ll 
setscrews. · ·  Dl n::! ti2l L-:; t:.:.:'l :;. :;:-.::-;;- slot. 
_,,,.: :. - . . d 

VI\RL' TU - C '  "Arl-t .O'::'I ,.... ' ''G"'-� .C801 AND C 802, TO � :::G . .!.C'l"C L3 C07J�iTE::t • . 
� - .... -· • ... ;..o _: .:;... . ... ;. ... . ......,. . ;: .. \..1 : '1...:. '\ •J.,p.L,:fJ 

"" . ·-'-: ... .. . ... .. __ r:"' �, . .  . . . __ .: - _ :  . . . . 
�i',.:;:L;·?:. , ; � .. �, , ..- : ' ; ;' : . : . ·.. .

. : · '  (lf GEl-.-:::?_-\L. - Ti::e fcl!o-.•;ing l.�structions. dcscrlb = Liz c�·-"!l::_:;z ::!.!-::1 2:1jc::;l'C1€nt of var1J b!e-
.:�7,f.;��;";'. ·,: ;; ·>_.:,:. . :�.· <�· _ cap�clto.r .tuning sh:!its. to tl:.� :MEGACYCLE counter assembly and drJ.•e mec.!:-..a.·Iism; specti1cally, P'e 

3f�Kk�}��;t·if£;i�\��tf�;}j�Ji£f�zfcK;c:,�.i::����iii· ,_:fj:;�,��;;��\Kt' : : - · · 0�4-:.:' 
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Step '1.  Rcsolder the wire coMection to sockets XDS803 and XDS804 o n  the luclte 
element. � 

. . _g_. DRIVE CABLE REPLACEMENT. - Approximately 3-1/2 feel of s even strand steel 
cable (l;latco A338 32A) is reqtlired to replace the drive cable. "Perform the follciwing steps in the order 
given: · ·: ::. · · 

Step 1. Ma::-aally rotate the counter selector wheel to place the coWlter with the . 
largestgear at the panel windG?T. 

Step 2. Douole the cable, placing the two ends together, and form a small loop at the 
center. 

Step 3. Pl ace the cable loop under the washers or the clamp screw on pulley A. Lead 
the doubled cable through the slot in the rim and tighten the clamp screw. 

Step 4. Che::k that the BAND switch is in the 2 - 4  position. 

Step 5. �o=:en the mounting screws on pulleys B and C and s lide both pulleys close to 
the chassis in  the bracket slots. Tighten the mounting screws. 

� 
.

. , . 

eJ Step 6. Select one cable end and wind it in a clockwise direction over the top of pulley 
A and through chassis hole Z. Keep the cable under tension to prevent it from slipping out of the pulley - . groove. -

. Step 7. Temporarily secure the cable to the bottom or the panel frame with a small 
piece of adhesive tape. · 

Step 8. Ta:-:.e the remaining cable end and wind it in a counterclockwise direction 
around pulley A and through chassis hole Y. Keep tension on the cable to prevent slippage from the 
pulley .�oove. 

Step 9. T�pcrarily secure the cable to the bottom or the panel frame with a small 
piece .:>f adhesive tape. 

Step 10. Select the first cable end at chassis hoi�.:- ,Keep the cabl e taut and pass it 
over pulley c, over the top cf pulley D, and through the slot in the rim. Loop the cable aroWld clamp 
screw Dl (under the washer), pill it tightly, and tighten the clamp screw. 

. Step 11. Tal:� up the remaining cable at chassis hole Y. Keep it taut and slowly 
Alace the BAND switch in tbe 8-113 position, releasing the cable smoothly during switch rotation to pre-
Went it from s)iJ?ping out of t::.a p-..!lley grooves. · 

__ Step 12. F:-!.Ss t!le cable over pulley B, under pulley D, 2nd through the slot in the 
rim. �Loop the cable around cta::::p screW' �2 (Wlder �e washer), pull it tightly, and tighten the clamp 

� �cr_ew. 
' . - Step 13.. L.c:s;n L'le mounting screw at pulley B and slide the pulley ln the bracket 
slot to-�pply cable tension. T:;::�e:n th2 mounting screw. 

Step 1 4 .  L�s=n t2 e  n::!l:!ntin:; screw at pulley C, an d  slide the pulley Ln U1e brac'!:;;oat 
- slot to"apply cable tensic:r. :--::;:::�2::t tl:'?' moll!!lli:g scr?,;t. 

. . ; 

NOTE 

d:�--;-e c:-J:! : .. ,:;"1ly s�:i.fi cicnt t'2:1::h::1 r.:-:·._:7:t:J t·J !!re-:-

��-� _;i��.:_':������� ;�;���! �>�� �-���i i�-� .. :l� : :�-.��;�E�c': 
. 

• • .. ' - _::' � . l- - - .. 

c:..::� !:::!:7��-z::�: b3t\;·c :::n r'.!llt;y D = .. :-::: �:; ��:.::.:.� r:t!l;;; ... B or . 
c -..:;:.� U:' C2.C:e is prcsszd l:et-7;-�S:l t::es� r·.!1i�y2.. . 

- Step 1 5.. ?:::::,� t:� E�\1':::0 s-r.it:!l:. ·· · in t..:.:._:J, L.--: 2!l S7."i:�:t ;; )si::a:!3 sa�e.r�l ::�� .. 
-- ing that the selector .wheel !�:!.�..s J?roperly in e�ch pcsit:c:t. :: r.;�Jlr!:d, z..:.just tha s e!e::!:-:- ,,-::Jd . . 

. · · . .  
· 

.. ;·.. . .. · :  
.

. :. · �  � �. . ... ·� . . . "" 
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coupling and adjustment of C802 (harmonic amplUler capacitor gang) and C 8 0 1  (pre s elector capacitor 
gang) • .  FJ.nure 6 - 8  illustrates the coupling mechanism. Numerals in parentheses (in the following ln
strueUons) ld�ntlfy the parts of the coupling mechanlsm. 

(2) COUPLING ADJUSTMENTS, C APACITOR C802. (See figure 6-8 . )  

··-� step 1. Place the BAND switch (1) ln the 16-32 position. -------- . . 
;_ 

·· Step 2. Rotate the MEGACYCLE counter assembly (2) until the 16-32 counter drum s appear 
in the bezel aperture (3). (The 16-32 counter is the one with the smallest pinion gear. ) 

Step 3. Remove the bezel (3} so that all four di gits of the counter are visible. (The fourth 
digit is used for callbraUon purposes and is normally masked by the counter bezel. )  

Step 4. Couple the harmonic amplifier capacitor, C 802, (4) to the MEGACYCLE counter 
assembly (2) by means of the shaft coupling. (5), the intermediate shaft (6), and the flexible coupling (7). 

Step 5. Perform the MEGACYCLE counter adjustments described in paragraph 
6-5_£{12)�! .. 

(3) COU PLING ADJUSTME:NTS, CAPACITOR C801. (See figure 6-8. } 

NOTE 

The coupl!r.g adjustments described in paragraph 
6- 5d(2) for the harmonic amplifier c apacitor (C802) 
muSt be completed before attempting coupling adj ust
ments !or the preselector capac itor (C801) which 
follow. 

. .  Step 1 .  Place the BAND switch in the 16-32 position. 

Step 2. Rotate the TUNING (MC) control fully counterclockwise .  The MEGACYC LE c ounter 
should read 1558. 

Step 3. Loosen the two Allen setscrews on coupling (12) of capac itor C801 drive mechani sm • 

step 4. Rotate the capacitor gang (C801) counterclockwise until the mechanical stop pre-' 
· vents further rotation. , . 

Step 5. Tighten the Allen setscrews on the coupling. 

NOTE 

The flats on the drive shafts of capacitor gangs C801 
· and C802 should mate at the coupling (12) • .  

Step 6. Replace the bezel at the MEGACYCLE counter. 

( •. 
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AN'FI .R- l l (V), /fftA- 54{V) RECEIVER 
REPAIR 

0 l 

co:-; rmErniAL 
NAVSHIPS 94581 

0- OIL' MIL-L- 608:5 ( 1 - 2  DROPS) 
G - GREASE ' MIL-G -16908 (VERY LIGHT COAT} 

Figure 6- 10. Lubr ication Points, Re ceiver Counter Mechanism 

{3) BA.:.'-."'D SEL�CTOR SWITCH. lSe e  figur e 6- 11.)  

�) PUll out the receiver an d  raise i t  t o  e>.-pose the receiver chassis. 

Parat:��ph 
6-5�(3) 

(2_) Lubrlcate the BAi'\"'D sv:ilc h d":'tent mechanism. Rotate the switch througb. all pusltions 
to distribute the gre:a.se. Lubricate all sleeve bearings and grease the switch slides at each switch lever location. . :. :. 

· 

.- . .'r 
. ;  . . . .  • {4) DRAWER SL!Dis.: (See figure 6-12. ) - �Il cut the receiver ('.:::! !'.1':;::-:c:l.te nH �::!in�s s!'lC'";rn 

- · .-: _ in flgure 6'-12 L>clu:ii!:;; the T-shaped lever, hmdle rele:!.se hn:er, and the front ar::!. rz2: l2.tches. iVo:r$. · 
;" the mechru-Js:n to dist.ribte the lubricant. Grease the slide mecha.'1ism lightly at the r::i:lts indicat.a;:i, · 

· �d-�peratf! llia- sllde. se...-ar:;.l time�( to distrPnte the gre:'lse.. ·· · · : . . . . · 
· · , 

· 
. · 

. -�.: ' · · • .  · .� _· · . {; L.�.MPS: · .. T!l.� R-1125lFLR is eq'..:Ipped with sL't la:nps; two o� the front pl.!lel {DF indicator. · ; : �  . -:: �o lamps, ·s<:a fl�e 3-!) ad t:\";;:t at each CO'..lu.�er r;::echanl.s::t (�rEGACYCLE an:i KILOCYCLE: cc::..."!ter, 
, '· see f!gure 6-2). 'rh: C- 9:::S{FLR is equippc :l dt..\ � si::gle !a:n!' on the ch:?.s.:;!s (::?OW:Srt i.!:.Cic2.to;-, s::!e . "?.'l.figure 5.:.4). -The DF L�ic:::.to:o lam.os are access!ble from thg front; the cou..-.ter la::np are accessible 

. • �.::rc by pulling. cut_fre rec�i•;er� , Tc) r.emove a recei>er lamp. l!:lScre«- the cap; .the 12.mp is an integral par� 
� .. . , .-t: ! _; ....... · . •  ,_· .- :· ·�� : .�:'; ' --·· · 

. 
.. 
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6-11 NAVSHIPS 9458 1 

R-IIZ5/FLR CHASSIS 
( BOTTOM VfEW) 

0 - 0I L  • M l l- L.:.. 6C85. ( 1-2 DROPS) 
G- GREASE • M I L- G - 1 6908 "(VERY UGHT COAT) 

AN/FLR- ll(V), /FRA-51(V) RECEIVEfi 
REPAIR 

BMJO 
(SELECTO� SWITCH) 

: . ·� -:.. - . . 

�::.;....;_- - .. ·-�· .'"· . 

Figure 6-11. Lubrication Points, Receiver: Bandswitching I\!ech?..r.isn 
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AN/FLR- l l (V), /FRA- 54(V} RECEIVER 
R EPAIR 

CONFIDENTIA L 
NAVSHlPS 94581 

Parag r:1ph 
G- 51 

:. '  . 

LEGEND 
0 • OIL M I L - l - 60!15 ( l - 2 iJ?.OP S I 
G • GREASE ' MIL - G - 16 908 I VERY LIGHT COAT )  

Figure 6- 12. Lubrication Points, Receiver Slide Mechanism 

of the cap. To remove the POWER lamp, unscrew the cap to expose the lamp and then unscrew the 
lamp. Lamp replacement procedure is the reverse of  removaL 

6- 6. OVERALL SCHEMATIC AND WIRING DIAGRAMS. 

This section contains complete schematic and wiring diagrams of all functional sections in the 
R- 1 125/FLR and the 0-928/FLR. Diagram arrangement i s  in a logical sequence and follows the r e
ceiver main signal path, where applicable. Figure s  6-13 to 6-16 are overall schematic diagrams of 
subassemblies in the R- 11 25/FLR, and figures 6- 17 and 6-18 are overall schematic diagrams of the 
0-928/FLR. Figure 6- 19 is an interconnecting cable diagram showing all inlernal c able connections 
between subassemblies in the R-1 125/FLR. Figures 6-20 through 6-34 are wiring diagrams of the 
R- 1 1 25/FLR subassemblies, and figure 6-35 is the interconnecting cable diagram for the 0-9 28/FLR. 
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