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GENERAL INE OG22 n T ION NAVSHIPS 94581 i-1

SECTION 1

GENERAL INFORMATION -

1-1. FUNCTIONAL DESCRIPTION.

The On-Line Receiver of Countermeasures Receiving Set AN/FLR-11(V) and Direction Finder
Group AN/FRA-54(V) (figure 1-1) consists of Countermeasures Receiver R-1125/F LP amnd Oscillator-
rower Supply O-¥28/FLR. Countermegsures Receiver R-1125/FLR is a triple-conversion, super-
heterodyne recelvar covering the frequency rapge of 2 mc to 32 mc ir four bands. The receiver output
1s the thied conversiemfrequency of 65 ke, and the bandwidth 15 60 kc. Twp direct reading coonters
show the frequency ro whick the receiver 1s tuned a5 the sum of both counter readings. The O-3528/FLR
provides the operating powser required oy the R-1125/FLR, and a crystal-conireiled, 100-ke reference
y fignal which permits adjustment of the MEGACYCLE counter in precise 100-kc increments throughout
the Tuning range of the R-1125/FLR. Ar internal interpolation-cscillator (in the R-1125 FLR) provides
continyous tuning of each 100-kz increment. Combined counter readings indicaYe tre center-frequency
. of recewver Tupiag tath an accuracy of 3-<ps per megacyrcle 250 cps: the MEGACY C LT counter indicates
.& 100-k steps and the KILOCYCLE coumter indicates frequencies betulen each siep.

1-2. FACTORY OR FIELD CHANGES.
No fgeToey or ficld Changes have besn made to this equipment.
1-3. QUICK RZERENCE DATA.
a. GEMERAL
(1) NCLMENCLATURE.

(2} Countermencsures Receiver R-1125 'FLR.
(e} Csciiztor- Power Supply O-923, FLR.

{2i CONTRACT NUMBER: NObsr 87308.

(«320F) to -32°C (-122°F) after nonoperating exposure to temperatures frem -62°C (-739F) to +759C
. {-185CF).
= b. ELECTRICAL CHARACTERISTICS.
{}} FREQUENTY RANGE: Non:inal, 2 mc 1 32 mc inclusive.
t (2) TUNING BANDS AND BAKD RANGES: four bonds — 2-4 mc, 4-3 mc. B-16 me, and
16-32 mc.
3) TYPE OF FREQUENCY CONTROL: Ceysfal oscillaver comrrot «f 300 10D-kc incremenis;
lesser inceements continuously tuned using L-C oscillator. .

(@) TYPES OF RECEPTION: Recelver outgat isan intermediate frequescy from 35 ke 10 95 ke,
center ed ot 65 Ke. cetaning all modulation aFtire reeaived signal orsignals wah fidehty. %0
ke

(5) MAXIMUM RECEIVER OUTPUT: 64 milliwatts into a 250-ohm resistive load. Lo Z

(6] FREGUENCY-CONTROL CRYSTAL (Oscillator-Power Supply 6-928/FLR). .
’ {2) Governcmment designation: CR-42/U.
(B) Oscillation frequency: 100 Ke.

e (e) Crystal opecating temperdtare: 5°C (167°F) -1°C.

-
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{d) Frequency accuracy over operating range: 3 parts per million at 750C (167°F).
(7) FREQUENCY-CONTROL CRYSTAL (Countermeasures Receiver R-1125/FLR).

(a) Government designation: CR-46/U. |

(b} Oscillation frequency: 285 kc. »

{c) Crysial operating temperature: -400C (-400F) to +85°C (+183°F) +3°C.

(d) Frequency accuracy over operating range: 10.01% from -40°C (-40°F) to +85°C

{+1859F).
(8) FREQUENCY STABILITY AND ACCURACY DATA.
(a) Continuous tuning: 3 parts per million :50 cycles.

(o) Environmental changes: 3 cycles per megacycle +150 cycles, frequency charge from
9¢C (-329F) to 30°C (122°F). v

Change Frequency Variation
.} Line voltage, from 103.5 vac to 50 cycles, maximum
- 126. 5 vac
Temperature from 0°C (32°F) to 3 cycles per megacycle +150 cycles

500C (122°F)

(9) RECEIVER SENSITIVITY: The maximum input voltage required to produce a 10-db signal-
plus-noise to noise ratio at the output is 3.5 uv.

(10) ELECTRICAL CHARACTERISTICS OF RECOMMENDED ANTENNA: For optimum per-
formance, an antenna having a 70-ohm terminal impedance is recommended.

(11} PRIMARY POWER REQUIREMENTS.
(a} Voltage: 105/115/125 volts, 60 cycles +5%, 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.

\ (c) Power (ncminal): One receiver and one oscillator-power supply, 145 watts {crystal
we~oven off); 160 watts (crystal oven on).

{d) Additional receivers: Each additional receiver operated from the common oscillator-
power supply increases the primary power requirement by approximateliy 100 watts, ac.

(e) Five receivers: Total primary requirement for five receivers and one oscillater-power
supply is approximately 545 watts {crystal oven off); 560 watts {crystal oven on).

NOTE
Crystal oven A1001 in the O-928/FLR is thermostat-
ically controlled and when operating, adds approxi-
‘mately 15 watts to the primary power requirement.
(12) HETERODYNE FREQUENCY RANGE.
(a) High-frequency oscillator: 3. 725 me to 33. 725 me.

(b) Interpolation oscillator: 680 kc to 580 ke.

1-2 , . . . ° CONFIDENTIAL . ' ORIGINAL
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(13) I-F FREQUENCIES DEVELOPED.
(2) First conversion: 1625 kc to 1725 ke (tuned).
{b) Secoad conversion: 220 kc. -
(c) Third conversion: 65 kc.
1-4. EQUIPMENT LISTS.

4. EQUIPMENT SUPPLIED. - Table 1-1 lists the names, guantities, dimensicns. ind weights of
all equipment supziied.

b. EQUIPMZINT REQUIRED BUT NOT SUPPLIED. - Table 1-2 lists the equizment r=iuired for
operation, but not sujglied.

\ ¢. SHIPPING DATA. - Countermeasures Recelver R-1125 FLR and Oscillator-2Posr Supply
0-%28/FLR are shinzed as integral parts of Courltermeasures Peorciving Set AN/FLE-11 .V i-d Direc-
tion Finder Group AN/FRA-54(V). Refer to NAVSHIPS 94557 and NAVSHIPS 94365 fcr p=riinent
shipping data.

d. TUBE AND SZAMUICONDUCTOR COMPLEMENT. - Table 1-3 lists all tubes by 1vyes, showing
the number of each 1yps installed in an R-1125, FLR and an 0-%28, FLR. Semicopductors wihich function
as vacuum tubes are aiso included.

TABLE 1-1. ON-1INE RECEIVER OF COUNTIRMEASURES RECEIVING SET AN TLR-11(V)
AND DIRECTION FINDER GROUP AN FRA-54(V), EQUIPMENT SUPPLIED

QTY OVERALL DIMENSIONS ;

PER NOMENCLATURE (i~) VOLUNME P VIGHT

EQUIP. WAME DESIGNATION [HEIGHT |WIDTH[REPTH: (CU FT}i (LB}
1 |Countermeasures Receiver | R-1125/FLR 6-3/32 |19 24-1/2 1.2 65
1 [Oscillator-Pswer Supply | 0-928/FLR 9-13/16 | 8-1/2 |20-3/4 0.8 75
1 |Mounting Plite 2 17-5/8 |20-5/8 0. 43 10
1 Miscellanecus Cable
set |Connecters
1 NMounting Piate Hardware
set '

( 2 |Technical rfz~aal NAVSHIPS 94331 ‘

TABLE 1-2. ON-LINE RECEIVER OF COUNTERAMEASURES PECEIVING SET AN FLP2-11{(V) AND

DIRECTION FINDIZR GROU® AN "FRA-34(V), HQUIPMENT REQUIRELN BUT NOT - FPLIED

ATY ~

in NOMENCLATURE SIOUIRED

NANE ESIGNATION H IARACTERIST

EQUIP. NANME DESIGNATION USE CHARACT ISTICS
1  Antenna . Intercepis r-f signuls 70 chms impedance
1 - Capbple, Coaxial ‘ RG39,'U Antenna transmission line 70 ¢chms impedance

D o o 10 receiver ~

1 Cable, Coaxial RG33/U Receiver ouipur line 70 ¢hms impedance
1 -~ Cabie, Tcaxial RG39/U 100-kc reference 70 o%ms impedance

CE
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TABLE 1-2, ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) AND
DIRECTION FINDER GROUP AN/FRA-54(V), EQUIPMENT REQUIRED BUT NOT SUPPLIED

= {Continued) {
ggg NOMENCLATURE ‘ REQUIRED
NAME DESIGNATION USE CHARACTERISTICS
EQUIP.
1 Cable, Power | THFA, or equivalent | Supplies primary power to
equipment
1 Cable, Supply Supplies plate and filament
voltage to receiver from
power supply
1 Cable, DF THFA, or equivalent | S:pplies external power
Indicator for DF indicator
{

TABLE 1-3. ON-LINE RECEIVER OF COUNTERMEZASURES RECEIVING SET AN/FLR-11(V) AND
DRECTION FINDER GROUP AN/FRA-54(V), TUBE AND SEMICONDUCTOR COMPLEMENT

NUMBER OF TUBES OF NUMBER QF SEMICONDUCTORS
TYPES INDICATED OF TYPES INDICATED
5
w & @ =
UNIT CZ o
jon’ o=
. ==
SE Q95 Z
= < alalag [Z27
< 0 Al ilol~Ial|lals |[aO
clolalolale 62 2la|5l5 121822218 |S5
O - -t —
SIS El2lsig|ler|zlZ2|2|Z(Z21Zz|2|2|Z2 (2 |©o0
R-1125/FLR 6 1 3 q 1 13 28 1 4 4 1 1 1 1 13
0-928/FLR 3| 3 2 4 1 7
Total Number of
Each Type 6 1 3 4 1 16 1 4 2 4 4 1 1 1 1 1
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SECTION 2
INSTALLATION

2-1, UNPACKING AND HANDLING.

The On- Line Receiver of Countermeasures Receiving Set AN/FLR-11(V) and Direction Finder
Group AN/FRA-54(V) is shipped and installed as an integral part of Countermeasures Receiving Set
AN/FLR-11(V) and Direction Finder Group AN/FRA-54(V). Refer to NAVSHIPS 94557 and NAVSHIPS
44565 for pertinent data concerning unpacking and handling. Outline drawings of the R- 1125/FLR and
0-925/FLR are shown in figures 2-1 and 2-4, respectively.

2-2. MECHANICAL INSPECTION.

Make a complete mechanical inspection of the equipment for damage which may have occurred
during shipment. Check the following items:

a. Check for nuts, washers, or foreign particles which may be lodged where they can cause a
short-circuit or affect the operation of mechanical devices.

b. Tighten any screws or nuts which may have worked loose.
c. Look for broken wires or loose electrical connections.

d. Check the operation of all mechanical panel controls through the range of travel, and in both
directions, to detect bent shafts or other evidence of damage.

e. Check that all tubes are seated in their sockets and that the crystal-oscillator oven (A1001) is
properly seated in socket XA1001 in the oscillator-power supply.

f. Check fuses F951 through F355 located on the R-1125/F LR rear-panel and make sure they are
in the holders,

g. Check fuses F1051, F1052, and F1053 located on the O-928/FLR chassis and make sure they
are in the holders.

2-3. POWER DISTRIBUTION AND REQUIREMENTS.

a. REQUIREMENTS. - The O-928/FLR requires a single-phase a-c power source of 105 to 12§
volts at €0 cps 5% Voltage variations should not exceed 10 percent of the nominal value.

t. PRIMARY CONNECTION. - To apply primary a-c power to the 0-928/FLR, a female connec-
tor must e attached to power cabling of the correct rating. This connector mates with a male fitting,
designated J1051, on the chassis. (See figure 2-7.) Fuse F1051 protects the supply in the event of cur-
rent overload, and a power ON-OF F switch (S1051) mounted cn the supply chassis applies or removes
power to the equipment.

*

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

2-4. INSTALLATION LAYOUT.

Countermeasures Receiver R- 11‘731'FLR is designed for mounting in a standard 19-inch relay
rack. Qscillator-Power Supply 0-928/FLR is designed for mounting on the mountirg plate supplied.
The mounting p‘ate will support two O-928/FLR and is designed to mount in a standard 13- inch relay
rack. Each 0-928/FLR provides operating power and a 100-kc reference signal for one to h\'
R-1125/FLR; two 0-928/FLR will accommodate up to ten R-1125/FLR.

2. POWER SOURCE. - The power source described in parag‘ aph 2- 33 should be readxly e

av ajlable, .

ORIGINAT . - " CONFIDENTIAL .
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b. CABLE LENGTHS. - The length 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 i8 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 {ilament supply circuit to the
R-1125/FLR.

¢. SERVICE ACCESS. (See figures 2-1 and 2-6.) - Service access to the equipment is obtained
in the follosing manner.

{1} COUNTERMEASURES RECEIVER R-1125/FLR. - The R-1125/FLR is designed so that- -
most of the servicing operations can be done from the frent. A slide and tilt mechanism allows the
drawer to be gulled cut and tilted at various angles. The operation of this mechan:sm is described in
detail in paragraph 2-5a(1). To permit the drawer to be raised and indsxed vertically, there must be a
clearance of at least 22 inches in front and at least 19 inches directly above the R-1125/FLR. A clear-
ance of at least 3 inches at the rear of the enclosure is necessary {or the passage of external cables.

{2) OSCILLATOR-POWER SUPPLY 0-328/FLR. - The 0-8523/FLR may be removed for serv-
icing by removing a blank panel. The mounting plate provides for the installation of two 0-328/FLR,
side by side, each unit removable {rom the front. A clearance of at least 20 inches is required to re-~
move an 0-528/FLR {rom the rack.

d. INTERACTION WITH OTHER EQUIPMENT. - One of the features of the equipment is its abil-
ity to eperate normally in an environment clese to transmitting equipment. Internal shielding and fil-
tering effectively reduce the danger of interaction between equipments.

2-5. INSTALLATION REQUIREMENTS.

Instailation 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 external cables are then
connected to complete the installation. s

a. REMOVAL AND REPLACEMENT OF THE R-1125/FLR DRAWER. - Perform the fellowing
steps to open, index, remove, and replace the drawer.

(1) OPENING AND INDEXING THE DRAWER. (Sée figure 2-2.)

Step 1. To unlock the drawer, press the button on top of the handles and lower the handle
levers. ) ) ’

Step 2. Grasp the handles and pull the drawer out on the slides. The drawer will lock in a
fully extended position. '

Step 3. To raise the drawer, pull out the T-shaped release latch on both slides and lift the
drawer to a vertical 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 the drawer toa level
position. Release the latches to lock the drawer in this position.

Step 5. To close the drawer, simultaneously press the front latches on each slide and push
the drawer in by the handles. With the drawer closed, raise both levers to lock the drawer. Secure
the handle levers by pressing against the handles. A o S

1"(2) REMOVING AND REPLACING THE DRAWER. .~
. Step 1. Open the drawer to the extended'position.

T Step 2. Remove cable clamp.
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Step 3. Reach in and disconnect the cable at P01, and guxde the cable retracting mech-
-anism to a closed position.

WARNING
Be sure that the equipment is deenergized before dis-
connecting plug P801. The voltage and current pres-
ent can he hazardous to equipment and personnel. )

Step 4. Simultaneously press the rear latch on hoth slides and pull the drawer forward,
supporting the drawer ag it leaves the slides.

Step 5. To replace the drawer, lift it into place on the slides. Push the drawer in until it
locks in the extended position. Conrnect thp cable.

Step 6. Simultanecusly press the front latch on both slides and push the drawer un by the
handles. -

Step 7. With the drawer closed, raise both handle le\ers 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 extended drawers will tip the
rack if insufficient support is provided.

HANDLE INDEXING PIN
/ RELEASE duTTON /ROQSTER HEAD
- (?‘; ;

\ '\r‘ LEVER / REAR LATCH

RELEASE LEVER FRONT LATCH

Figure 2-2. Drawer QOperating Mechanism

b. REMOVAL AND REPLACEMENT OF SIDE BRACES. - As shown in figure 2-3, each of the

two side braces is fastened to the cabinet by five Phillips roundhead screws. Remove these screws to

dctach the side brace {each screw threads into either the slide or the locking latch). To replace the
side braces, hold the brace in position against the cabmet and replace the screws. -Tighten each screw

C hrmly to secure the brace. . . o : s -

. 2‘4 ~:4~" ‘

‘¢. MOUNTING PLATE FOR O- Q?S/FLR. (See figure 2-5.) - The mounting plate ccnsists of a

flat baseplate equipped with side brackets for permanent installation in the equipment rack. The mount-

ing plate is fastened to the rack using eight 10/32 oval-head screws, lockwashers, and nuts. Slotted
screw holes in the mounting bracxets provide for 2 lateral adjustment of plateppsition.

e . - CONFIDENTLAL ~ ° . . ' ORIGINAL
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BACK PLATE (SEE DETAIL A)

CABLE RETRACTOR MECH.
{(EXTENDED) -

CABLE : :
RETRACTOR MECH. Fa55 F354 F953 CR395I CRIS3 . RHS52
(RETRACTED) SPARE SPARE CR9S2 R35t

} _Fast

i 7o
’—!34 1 Y- O ] <
‘U <C;L:: (
C
. ':;'Zﬁ' ]
4955 J90I J952 4953 4854 U9S)
o DETAILA
T N -+ .~ Figure 2-3. Cabinet Moua' Detzuls T
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. OS5CH.LATOR-POWER SUPPLY

0~928/FLR ““—”“‘\

MOUNTING PLATE

Figure 2-6. Mounting Plate, Installation Details

e. CABLE CONNECTIONS. - All units are shipped installed in their respective cabinets and ex-
ternal cables are provided; however, if reglacements are unavailable replacement cables can be fabri-
cated from the following information. Refer to NAVSHIPS 94557 and 94565 for external cable connec-
tions and other pertinent cabling information. External cable receptacles are located on the
R-1125/FLR rear panel and on the O-928/FLR chassis, as shown in figure 2-7. Table 2-1 conatains a
summary of the types and functions of all exterral plugs and their mating receptacles.

(1) ASSEMBLY OF EXTERNAL CABLING. - Figure 2-8 illustrates the method of assembling
the JAN type UG260/B and type UG290/A plug to RG59/U coaxial cable to construct the antenna, cutput,
and 100-ke reference cables. Figure 2-9 shows the method of assembling type MS310€B14S7S piugs to .
appropriate cabling to make up the a-c poewer cable. The type AS310dB10SL3S plug for assembling the
DF indicator cable is similar to the a-c power plug shown in figure 2-8. Figure 2-10 shows the method
of assembling type MS3108B16S1P and type XI53108B16S1S plugs to appropriate cable to make up the
plate and filament supply cable. Detailed instructions for the assembly of electrical connectors is
contained in NAVSHIPS 900171, Chapter 5. Chapter 6 of the same publication provides complete ca-
bling. instructions. .

R ~ Cable lengths are determined by measuring the routing distance from the R-1125/FLR or the
7 0-928/FLR to the cable destination. 1Ia multiple receiver installations, corresponding cables will nec~-
_ “essarily have different lengths.

CAUTION

S , Length of the piate 2nd filament supply cable must be not ; :
o ¢+ less than 7 feet nor rmore than 12 feet. A predetermined LT
T " vyoltage drop in the ilament-supply conductors provides - o

- proper filament voliage the the R-1125/FLR. s
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o TABLE 2-1. CONNECTORS (PLUGS) AND CABLES REQUIRED FOR MAKING
- . ‘ EXTERNAL CONNECTIONS

" CIRCUIT SYMBOL
. AND TYPE OF PLUG

CIRCUIT WHERE USED

TYPE CABLE

CIRCUIT SYMBOL
AND TYPE OF
MATING RECEPTACLE

P1051
P952
UG260B/U

P954
UG260B/U

P951
MS3108B16S1P

P953
UG2£0B/U

P1023 to P1062

105-125-volt, a-c pot&'er
Antenna input

Receiver qutput

Plate and f;lament supply
100-kc reference signal

to receiver

100-kc reference signal

THFA or equivalent

RG59/U coaxial

RG59/U coaxial

RG359/U coaxial

RG59/U coaxial

J1051
MS3102A14S7P

J352
UG230A/U

J954
UG290A/U
J§51
MS31G2A16SIP

Cq

933
G280A/U

J1058 to J1062

UG2608/U to receiver UG290A/U
P10652 to P1058 Plate and filament supply J1052 to J1056
MS31838B16SLP to receiver MS3102A16S1S
P855 DF indicator, external THF A or equivalent J935

supply MS3102A10SL3P

Plug P1501 which is provided for the a-c power cable has three contacts. Corfacts A and C con-
nect the a-c line, and contact B to ground. The coaxial cable connectors have a single 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-~
: nectors on the 0-928/FLR chassis, P1052 thrcugh P1056, have a similar contact arrangement.

(2) INTERNAL CONNECTIONS. - Figure 2-7 shows all internal connections as well as exter-

nal connections between the R- 1125/FLR and 0-:98/FLR To complete these connections, proceed 2s
follows .

{a) Connect the 100-kc reference cable to the R-1125/FLR by mating plug P253 with recep-
tacle J953 {100 KC OSC) at the center of the rear panel. Ccnnect the other end of the cable to the O-
§28/FLR by mating plug P1058 with receptacln J1058 on the chassis end.

R . O '\IOTE
- . - Connectors J1053 through J1062 are connected in par-
o -~ - . allel and serve from one to five receivers. Connec-
e ; . tions may be mm= mﬁ:.cut regard for nu.nencal
FRAEM : .. sequenge. - o EL oo TR '
ly -cable to the R-1125/FLR by mating plug P051 with
ar panel. - Connsct the cther end of the cable to the

. (b) Connect the plate 'md *‘1.‘
;;recep':ele J351 (POWER) on the left sid
:"0—023/ FL? by mmp;, plag ow»z mt": rec

e Covmecu:ers 31052 tarcn sh '1836 are. cormected in pa.r— L . - { N
‘.- allet and serve fremicoe tofive Teceivers. CO"'PeC- L
ho;.s may ke 2 : “"t rega_rd fcr num emcal .
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(3) EXTERKNAL COIECTIONS. - External conncecting cables are installed as shown in figure
2-T7. To complete these cinnections, perform the following:

. (@) Connect the antenna transmission line to the R« 1125/FLR by mating plug P952 with re-
" ceptacle J952 (ANT) on the left side of the rear panel. Connect the other end of the line as shown in

~ NAVSHIPS 94557 and NAVSHIPS 94565,

i,
H

(b) Connect tze R- 1125/FLR output cable by mating plug P954 with receptacle J354 (65 KC
OUT) on the Teft side of the rear panel. Connect the other end of the cable as shown in NAVSHIPS 94557
and NAVSHIPS 94565,

(c) Connect the DF ndicator cable to the R-1125/FLR by mating plug PS55 with receptacle
J955 (DF INBICATOR) cn the right side of the rear panel. Connect the other end of the cable to an ex-
ternal power source. (3ee Le,.xre 4-23.)

(d) Connect the a-c primary power cable to the O-928/FLR by mating plug P1051 with re-
ceptacle J1051 on the chassis. Connect the cther end of the cable to the source of primary power,

NOTE

. External primary power source line switches should

be oif at this time.

o)

3ia

(4) TRANSFOPMER POWER TAPS. - Before operating the equipment, measure the average

" line voltage of the primary pcwer source with 2 multimeter, The primary winding of power transformer

T1051 in the 0-928/FLR is tapged to permit operation of the equipment from a 57-63-cps power source
of 105, 115, or 125 volts. The transformer taps for these voltages are connected to terminal board
TB1051. (See figure 4-26.) Transformer connections to TB1051 are: terminal 1, common; terminal 2,
105 vac; terminal 3, 115 vac; and terminal 4, 125 vac. The equipment is shipped with connections made
for operation from a 113 vac scurce. If the average value of the primary power source falls between
two of the voltages mentioned, connections for the higher value should be made. A tag showing the volt-
age used should be attached to cennector J1051 on the ©0-928/F LR when the connection is made.

2-6. INSPECTION AND ADJUSTAMENTS.

a. GENERAL. - After the equipment is installed, and before it is turned over to operating per-
sonnel, observe the equipmzxt performance in detail and make all necessary adjustments. Because of
environmental differences between the factory and the installation site, and due to equipment handling
during transit and installztion, some adjustments may be required to obtam optimum equipment per=-
formance. These adjustmenis should be minor. All aspects and features of operation must be checked

correct any condition which would lead to subnormal performance.
wnd b. INITIAL ENERGIZING OF EQUIPMENT. - Energize the equipment for the first time as
follows: )

NOTE

location of each control is shown in figure 3-1.

Tx
Tzuie 3-1 gives a brief description of each controlL

=3
B
[
Al

Step 1. Make sure that 21l external connections are tight.

Step 2. Check thzt primary connections to power transiormer T1051 are compatible with the »
average line voltage, as described in paragraph 2-3d{4).

Step 3. Set the coztrals as specified in table 3-2.
~Step 4. Place the switch that controls the external primary power source to om

- "~ CAUTION

' ba';‘*e erzrgizing the equinpmeat, SELECTOR switch
Si732 at the O- 928/FLR cust be set to a position cor-
respexding to the number of receivers to be operated.

+a . . cele - NS Y T R A Y - - - FADTTRIA Y
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Step 5. Place the power ON-OFF switch at the 0-928/FLR in the ON posiuoa. The R~
1125/FLR frequency counter lamps will light.

NOTE

Equipment will be operable within 30 seconds, but a
warmup period of one hour is required for maximum
frequency stability.

Step 6. Connect the associated equipment to the receiver output at J954 (65 KC QUT).

Step 7. Adjust the OUTPUT LEVEL control to obtain an indication of receiver noise at the
associated equipment.

c. TUNING PERFORMANCE. - To test the performance of the tuning circuits, use a compatible
signal generator such as the AN/URM-25D to produce the test signal. Because the fre;‘_ency accuracy
of the R- 1125/FLR exceeds that of most signal generators, calibrate the generator usizg the R-
1125/FLR as a reference before beginning the test, or use a primary [requency standard tg set the gen-
erator. An alternate method invclves tuning the generator for maximum receiver outgat at each fre-
quency checked. At least one frequency within each tuning bznd should be observed. TFrezuencies
selected should be at or near the high or low end of each tuning band. If necessary, actuzl transmitted
signals may be used fer the test, keeping in mind that the carrier {requency of the received signal may
vary considerably from its nominal value. The frequency of the transmitted signal shouid be measured
accurately before apparent ciscrepancies in the counter readings are attributed to defective tuning cir-
cuits or incorrectly set counters.

(1) TUNING THE R-1125/FLR. - The incremental tuning feature of the R-1125/FLR is de-
scribed in Section 3. The main points of this procedure are incorporated in the following performaace
check:

Step 1. With the BAND switch in the 2-4 position, the MEGACYCLE counter will initially
read 02.0. The HILOCYCLE counter should read 00. 0.

Step 2. Adjust the signal generator for a 2.0-mc (unmodulated) signal with a level of 500
uv, .

Step 3. Adjust the TUNING (Mc) control for a dip (minimum indication) on the 100 KC .
TUNING meter.

Step 4. Adjust the TUNING (Kc) control for a maximum indication on the SIGNAL
STRENGTH meter. '

Step 5. Adjust the OUTPUT LEVEL control for the desired output levelL

Step 6. Repeat steps 2 through S for each of the three remaining BAND switch positions. .
Set the signal generator to the proper frequencyfor the low end of each band.

Step 7. When a transmitted signal is used to check tuning performance, remember that the
TUNING {(Mc) contreol tunes the R-1125/FLR in 100-kc increments orly. A dip on the 100 KC TUNING
meter is used to precisely set each increment. Use the TUNING (Kc) control for continuous tuning be- ,
tween increments.

d. OPERATION OF SPECIAL CIRCUITS. - Devices such as the automatic gain control (age) cir-
cuit and the DF indicator (lamp) circuit, although not essential to basic receiver operatioa, nevertheless
have a special function to improve operating efficiency.. Conduct initial performance checks on these
circuits by manipulating contrals and observmg the degree to which the desired function is perfcrmed.

{1) AUTO‘.EATIC GAIN CONTROL. - Agc voltage is zcalied to the two r-f amplifiers in the pre- ‘
selector, and to fcur staces in the first i-f and injection amphfzet. The effect is regulation of receiver .-
gain in inverse proportion to the swength of the received signal. Two agc time consta.nts suxtable for". 3

use with various received signals, are provxded SLOW and FAST.

ChecL. the azc actica by tuning the receiver to several signals having dﬁferent macrmtudes. . (When,

checkmg receiver performance usmw a signal generator, this effect may be obtained by changmg th?} 3%
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level of output signal from the generator.) The indication on the SIGNAL STRENGTH meter should de-
_ crease for a weak signal and increase for a strong signal, but the receiver output level should remain
- = . é€ssentially constant. If extreme variations in receiver output are encountered during this check, refer
© ... to the troubleshooting information in Section .

o

CAUTION

A — The RESERVE GAIN, THRESHOLD AGC, and I-F
o ’ AGC controls are screwdriver adjustments located on
' the bottom of the chassis. They are adjusted at the
factory and should not be reset during performance
-checks. Section 6, Repair, contains instructions for

adjustment of these controls in the event that the
equipment is repaired.

{2) DF INDICATOR LAMPS. - Two indicator lamps on the R-1125/FLR panel, LOW (green)
and HIGH (amber), light to show the relative {requency range being used at the receiver. The operator
selects one of two antenna systems to obtain optimum reception by the use of the BAND switch.

Check the DF indicator circuit operation as f{ollows:

tep 1. Place the BAND switch in the 2-4 position. Adjust the TUNING (Mc) control over
the tuning range. The LOW indicator should light over the complete range.

Step 2. Place the BAND switch in the 4-8 position. Tune over the complete range. The
LOW indicator should light over most of the range and the HIGH indicator should light as 8 mc is ap-
proached. (The transition point is adjustable; refer to Section 6, Repair.)

Step 3. Place the BAND switch in the 8-16 position. Tune over the complete range. The
LOW indicator should light near the 8-mc region and the HIGH indicator should light over the remaining
- range. (The transition point is adjustable; refer to Section 6, Repair.)

Step 4. Place the BAND switch in the 16-32 position. Tune over the complete range. The
HIGH indicator should light over the entire tuning range.

e. OPERATION WITH OTHER EQUIPMENT. - The efficiency of the R-1125/FLR and O-928/FLR,
.. when used with other equipment, should be tested by actual operation. The following considerations will
* help in making the test meaningful:

(1) Make sure the other equipment is in good operating condition before the test.

: (2) Condition the R-1125/FLR and O-928/FLR by making the control settings in accordance
with table 3-2. »

(3) When adjusting and connecting the terminal equipment, {ollow the instructions contained in
~ the instruction manual for that equipment.

(4) Allow ample warmup time; operate the connected equipments long enough for each to
stabilize. )

' 2-7. PREPARATION FOR RESHIPMENT.

: a. EQUIPMENT DISASSEMBLY. - The degree to which the equipment must be disassembled for

" reshipment will depend on whether the complete equipment or only part of it is to be reshigped, and the
~ " type and number of shipping containers to be used. The following steps will serve as a guide for either
.. ~partial or complete disassembly of the equipment.

{1} Remove all primary power from the equipment by opening external primary power source
% switches and placing the power switch on the 0-$28/FLR to OF F. .

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

. {3) Disconnect all cabling, including that between the R-1125/FLR and 0-928/FLR.

L e - P PO . AT E T & T T e e TR T NOICINAL L e
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(4} Creck that outstunding ficld changes or required repairs have heen recorded on the Equip-
( ment History Card or other pertinent record.

{(5) Remave the 0-528/FLR from the mounting plate.

(6) Remove the R-1125/FLR.

(7} Ianzpect the equipmept for mechanical defects listed in paragraph 2-2. .

{8) Collect all reusable mounting hardware, interconnecting cable assemblies, connectors for
external catling, and the technical manuals. Spare parts to be turned in with the equipment should be

inventoried and replaced in the original contaziner. Provision should be made for the replacement of
missing or 22mT.aged items prior to shigment.

b. REFPACKAGING. - For instru-tions and requirements for packaging and repacking the equip-

i ment, refer (o MIL-E-17553, ‘Preser-ation, Packaging, and Marking of Electronic Eguipment and
& Assoclated Mawntenance Parts.” Alse coserve the following:

{1} Marx the box containing the technical manuals "TECHNICAL MANUALS INSIDE. ™

. (2} Do not remove the tubes fcr rechipment.
boig (3) Coaxial cables, when coiled, should not have loops less than 25 or 30 inches in dizmeter,

],, - . ORIGINAL . . - . - CONFIDENTIAL. . - - 2-17
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SECTION 3

OPERATOR'S SECTION

3-1. FUNCTIONAL OPERATION.

Countermeasures Receiver R-1125/FLR is a high-frequency, superheterodyne receiver employing
triple frequency-conversion for the reception of signals in the frequency range from 2. 0 mc to 32.0 mec.
It is intended for use in special operating categories and provides a 65-kc output signal having = 60-ke
bandwidth. Receiver operation is characterized by extreme frequency stability, permitting lonz periods
of unattended operation. A hizh level of performance can be expected despite adverse conditicns. Ini-
tial tuning is obtained in 100-kc increments with an interpolation oscillator {in the receiver}; which pro-
vides continuous tuning between increments. The frequency range is covered in four bands with counter-
type tuning dials which permit accurate presetting to a desired frequency. A special drift-canceiling
circuit contricutes te the receiver's high performance by cancelling any freq.iency errcr as the result of
frequency drift :n the high-frequency oscillator. Drift in the interpolation oscillator circuit is minimal
at the low frequency used

Oscillator- Power Supply 0-928/FLR supplies operating power from one to five R-1125/FLR, and

includes a 108-kc crystal oscillator which provides a standard reference signal (for incremental tuning)
to each receiver.

Within the specified frequency range, the R-1125/FLR output is an intermediate frequency band
from 35.0 to 95.0 kc which retains all modulation of the received signals with a high degree of fidelity.

3-2. OPERATING PROCEDURES.

a, DESCRIPTION OF CONTROLS. - All controls required for normal operation of the equipment
are located on the receiver front panel. Controls accessible to the operator, but not required fcr nor-
mal operation, are located on the R-1125/FLR chassis and on the 0-928/FLR chassis, and are de-
scribed in paragraph 3-2d. Table 3-1 contains a description of al} operating controls, and figure 3-1
shows the location of each control,

b. SEQUENCE OF OPERATION. (Refer to table 3-1,)

NOTE
Before attempting to use the equipment, make sure
_ that all interconnections have been made in accord-
ance with Section 2, Installation.

(1) STARTING.

{a) Place the power switch located on the 0-928/FLR in the ON position and note that the
R-1125/FLR counter lampas light.

(9) Set the OUTPUT LEVEL control to the maximum clockwise position.
{c) Place the AGC switch in the SLOW position.
(2) TUNING. - Assume that the desired frequency is 4. 235 mc.
(3) Set the BAND switch to the 4-8 position.
() Adjust the TUNING (Mc) control to obtain’anA 04.2 reading on the MEGACYCLE counter.

{c) Adjust the TUNING {Mc) control slightly for a dip (minimum reading) on the 100 KC
TUNING meter.

(d) Use the TUNING (Kc) control to set the KILOCYCLE couater to read 35. 0




"2 “Paragraph
- 3-20(3)

N ——— aa s e
e S,
v

... ofthe 65-kc Teceiver ocutput signal applied to the associated ter minal equipment.

e Co————————

= provides a much shorter age time constant.

. v PG U SR IR U OO Y EERV DAY ! . ‘

s e e b i e KNS Tl tns i PN R

e it ot

CONFIDENTIAL
NAVSHIPS 84581

(3} OTHER OPERATING ADJUSTMENTS.

(a) USE OF OUTPUT LEVEL CONTROL. '.'The OUTPUT LEVEL control adjusts the level
Adjustment of this
control is dependent on reception and the signal level required for operation of terminal equipment.

(b) USE OF AGC SLOW-FAST SWITCH. - For normal signal reception, the AGC SLOW-

FAST switch is placed in the SLOW position to select a normal agc time constant. The FAST position

(4) STANDBY OPERATION. - There are no'p‘rovisions for standby operation of the equipment.
Between or after periods of actual reception, the equipment may be allowed to remain energized v,xthOut
risk of damage. The following steps are mdlcated for good operating practice:
(3) Adjustthe OUTPUT LEVEL control to a medium or low setting.
(_tg) If practical, place the associated terminal equipment in a standby condition.
(c) Log any abnermal performance or indication noted during the period of operation.
(5) STOPPING.
(2) Turn the OUTPUT LEVEL control fully counterclockwise.
(b) Place the power ON-OFF switch located on the 0-928/FLR in the OFF position.

TABLE 3-1. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V)
AND DIRECTION FINDER GROUP AN/FRA-54(V), CONTROL FUNCTIONS

CONTROL NAME

TYPE OF CONTROL

FUNCTION

¥

ON-OFF

POWER ON

TUNING (Mc)

MEGACYCLE

TUNING (Kc)
KILOCYCLE

BAND

~ OUTPUT LEVEL

- SIGNAL STRENGTH

: 106 KC TUNING
‘|- -AGC SLOW-FAST

.*DF LOW-HIGH

Switch

Indicator lamp

Variable tuning capacitor

Three-digit counter

Variable tuning capacitor

Three-digit counter -

Switch :

" Potentiometer

" Panel meter

Panel meter

Switch

" Indicator .lamps, :

Controls primary power to power supply

Lights when primary power is applied -
to power supply

Tunes receiver in 100-kc steps

Shows setting of TUNING (Mc) control
in megacycles; i.e., 04.2 = 4. 2 mc

Continuous tuning of receiver through
100-kc steps selected by TUNING (Mc)
control

Shows setting of TUNING (Kc) control in
kilocycles and tenths of kilocycles; i.e.,
40.7 = 40. 7 kc

Selects frequency band and positions
MEGACYCLE counter drums to register
frequencies covered.

Controls receiver output

Indicates carrier level of received
signal

Indicates 100-kc hin'mg steps

Selects response of agc action

Indicate antenna to be selected for
optimum reception

"~ AN/FLR-11(V), /FRA-54(V) RECEIVER
OPERATOR'S SECTION
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3-3. SUMMARY OF OPERATION.

A brief summary of the procedures Ior operation of the equipment in proper sequence is given in
table 3-2.

TABLE 3-2, ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V)
AND DIRECTION FINDER GROUP AN/FRA-54(V), SUMMARY OF CPERATION

STEP. S PROCEDURE
STARTING
1 Place the power switch on the O-928/FLP in the ON position.
2 Set the OUTPUT LEVEL control to near maximum (clockwise)
position.
3 Place the AGC switch in the SLOW position,
TUNIN

4 Set BAND switch to position covering desired frequency.

5 Rotate TUNING (Mc) contro! until first three digits of desired fre~

gquency appear ¢n MEGACYCLE counter. (First digit will be zero if
frequency is less than 10 megacycles.) :

6 " Readjust TUNING (Mc) control for a dip {minimum reading) on the
. . 100 KC TUNING meter.

7 Rotate TUNING (Kc) control until last three digits of desired fre-
quency appear on KILOCYCLE counter.

.8 : . Note DF indicating lamps. If LOW lamp is lit low-frequency
o antenna has been selected, and if HIGH lamp is lit high- £requency
antenna has been selected. .

STOPPING -
9 - " Turn the OUTPUT LEVEL control fully counterclockwise. . =
10 . - Place the pawer switch on the 0-928/FLR in the OFF position. -

"© the SIGNAL STRENGTH meter becomes defecuve, a sumlar tecb.mque may be employed wmle ad;ustmg I
" the TUNING (Kc) control - R _ -

3-4. EMERGENCY OPERATION.

a. PARTIAL FAILURE. - Normally, good maintenance procedure reguires that electronic equip-
ment be shut down for repairs as soon as any significant dafect develops. In an emergency situation,
however, loss of the services of the equipment for any length of time may not be acceptable, and a sub-
stitute method of operation must be fourd. This method will, in most cases, involve a reduction in
equipment capability. Once the emergency has passed, steps should be taken promptly to restore the
equipment Yo normal operation. Because of the relative complexity and intended function of this equip- =~
ment, only a limited selectioun of emergency cperating procedures are apphcable. Subject to the fore<
gomg, the followmfr ercergency operating procedures are suggested. ) ' o

(1) I.AOSS OF AGC VOLTAGE. - Failure of the age circuits within the receiver will not usually - -
mterrupt the signal ﬂow the set will remain operative but subject to strong signal overloadmar ;" T

' (2) DEFECTIVE 'I'U'NTNG INDICATORS. - In the event that the 100 KC TUNING meter shOuld
become defective, incremental tuning can te continued by notizg the presence of a signal at the system
terminal equmment Carefuily adjust the TUNING (Mc) controt to obtain a receiver output signal. H.~

.
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c. INDICATOR PRESENTATIONS.

( (1) TUNING INDICATORS. - The principal indicators of interest to the operator are the 100 ~
KC TUNING meter and the MEGACYCLE and KILOCYCLE frequency counters. The general function of -
these and their associated controls are described in table 3-1. Paragraph 3-2b(2) outlines the tuning
procedure to be followed, using a frequency of 4. 235 mc as an example. For 2 more detailed descrip~-
tion of the tuning indicators and their operation, assume a signal frequency of 16. 2324 mc. The BAND
switch i8 placed in the 16-32 position (16. 0 mc to 32.0 mc). :

{a) Rotate the TUNING (Mc) control until the digits 1, 6, and 2 appear in sequence from left
to right on the three drums of the MEGACYCLE counter.

(b) Ouserve the 100 KC TUNING meter. A correct setting of the TUNING {Mc) control will
be indicated by a deflection of the pointer towards the left or zero position; slight readjustment may be
necessary to obtain a minimum meter reading or dip.

. N (c) Rotate the TUNING (Kc) control until the digits +, 5, 2, and 4 appear on the counter
: drurns of the KILOCYCLE counter. The extreme left drum indicates a plus (+} over the normal tuning
i. . range, and a minus (-) when the range is exceeded. .

= (d) Figure 3-2 shows the correct setting of the counters for the above frequency and illus-
.';, trates the proper indication of the SIGNAL STRENGTH and 100 KC TUNING meters.

NOTE

i ‘ The third (left to right) drum of the MEGACYCLE

b counter indicates "hundreds® of kilocycles. Incre-
mental tuning (in 100-kc steps) provides a dip in the
1060 KC TUNING meter reading each time a digit ap-
pears on this drum, whether or not a signal is
received.

(2) EXTERNAL INDICATOR. - A coaxial cable connector (VFO QUTPUT) on the front parel
provides for connection of an external frequency counter to measure the frequency of the interpolation
oscillator. A measurement of this frequency together with the computation shown below will precisely
indicate the frequency to which the receiver is tuned. To determine the frequency of the received signal

X with greater accuracy than that displayed by the MEGACYCLE and KILOCYCLE counters, perform the
.,.«‘ : following calculation: '

stg = MC + (O. 680 - Fosc)

{ Where: Fsig = frequency of received signal in megacycles
MC = MEGACYCLE counter reading (in megacycles)
Fosc = frequency counter (external) reading in megacycles ‘
Example: Assuming that MC = 2.5 me, and Fgge = 0. 638022 mec
Fgig=2.5+ (0. 680 - 0. 638022) =
] Fsig = 2.5+ 0.041978 )
e e S < Fgig = 2.541978 me )

St (3) DF LOW-HIGH INDICATORS. -~ A green (LOW), and amber (HIGH), lamp on the [ront panel ©
: ~ indicate the.relative frequency racge and tuning area ia use at the receiver so the cperator may select -

one of two artenna systercs for optimum reception. The LOW indicator lamp will light when the BAND -+ -

switch is in the 2-4 {mc) position; the HIGH lamp will light when the BAND switch is in the 16-32 (mc)

&,

e
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position. An overlapping area occurs with the BAND switch in the 4-8 (mc) or 8-16 (mc) positions,
since operation in an arca centered at 8.0 mc is acceptable using either antenna. Refer to paragraph
4-2a(15) for a detailed description of the DF indicator circuit. The following list shows the DF indica-
tions obtained on each band, and gives the antenna system which should be used for each combination of

BAND switch positions and DF lamp indications. (Refer also to pa:agraph 6-4i for adjustment -
information. )

BAND INDICATOR ANTENNA o

2-4 . .- LOW (green) Low frequency
4-3 LOV/ (green) Low frequency
4-8 : HIGH {amber) [_ High frequency
OR
8-16 LOW {green) L J Low frequency
8-16 HIGH (amber) High frequency
16-32 HIGH (amber) ‘ High frequency
e e -
Q_) : i o o -4 2 ‘
l ":W;" \ b MINUS &PFEARS t
| - ‘ ONLY AT END OF I
| 100 KC RANGE.

o O‘ < o '
| SIGNAL 100 KC KILOCYCLE |
| STRENGTH TUNING |
I
| ]
1 , |
| I
| [
| FREQUENCY SHOWN: 16.2524 MC |
e o e e e e e e e e e e e~ —— e —— — J

- Figure 3-2. Frequency Counter and Meter Presentations

d. NONOPERATING CONTROLS. - The following controls, although accessible to the operator,
_are primarily intended for use by technicians in adjusting and calibrating the R-1125/FLR. Normally,
“the settings of these controls should not be changed except by a qualified technician.
(1) RESERVE GAIN. - This is a screwdriver adjustment on the receiver chassis. It adjusts
the maximum receiver output level available when the OUTPUT LEVEL control is in the fully clockwise

' position.

e (2) AGC THRESHOLD. - This is a screwdriver adjustment located on the receiver chassis.
It adjusts the age voltage applied to all controlled stages by setting the signal level at the agc amplifier
. input. )

{3) I-F AGC. - This is a screwdriver adjustment located on the receiver chassis. It sets the
ratio of agc voltage applied to the 220-ke i-f ‘amplifier stages with respect to that voltage applied to the
preselector r-{ stages. = :

i e vt e v i o

(4) SELECTCR. - The SELECTOR switch is located on the 0-928/FLR chassis. It compen-
sates for the change in pov.er supply loading whea less than five receivers are operated from a common
0:-928/FLR. . .

R e CAUTION

R ST “Tte SELECTOR switeh (51052) must be set to a gosi-

e ' ; . Hon correspending to the rumber of receivers oper- LR
T ated from the power <2::;I;; t“‘cre the equxpment is. .

enerc‘xzed. : . . . -

. CONFIDENTIAL - : ORIGINAL
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(3) DEFECTIVE DF LOW-HIGH INDICATORS. - If the DF indicating circuit becomes defec-
tive, the proper antenna choice may be made by selecting the antenna which gives the highest reading an
the SIGNAL STRENGTH meter.

(4) POWER FAILURE. - Interruption of the primary a-c power supply to the equipment can be
remedied only by an alternate power source. Most shipboard power-distribution systems, and occa-
sionally shore installations, have emergency power systems consisting of an independent generator,
distribution switchboard, and emergency transmission lines. The operator should be familiar with the
installation site and be able to shift quickly to alternate or emergency sources having the same elec-
Trical rating.

b. OPERATION IN THE PRESENCE OF JAMMING. - Operating procedures in the presence of
signal jamming are not applicable to the intended purpose of this equipment.

3-5. OPERATOR'S MAINTENANCE.

a. GENERAL. - Electronic technicians are generally responsible for the maintenance and repair
of this equipment. In order to lighten the work load of the technician group, routine items of preventive
maintenance which de not require elaborate or precision-type test equipment are normally assigned to
the operator. Troubleshooting and repair of minor defects may also be required of gperating perscnnel
‘rom time to time. In order to meet this responsibility, a thorough knowledge of the equipment, in- )
~luding complete familiarity with the function of all controls and the procedures governing their use, is
mandatory. A general knowledge of circuit theory should also be acquired, so that the existence, loca-
tion, and probable cause of any electrical or mechanical fault can be promptly determined. In this
manner, minor troubles can often be corrected before they become serious. Under normal cperating
conditions, however, major repairs or precise adjustments should not be attempted by other than
qualified technicians.

b. OPERATING CHECKS AND ADJUSTMENTS, - The equipment is designed to operate for long
periods without requiring extensive adjustments other than those involved in shifting frequency or ad-
justing signal level.

(1) SHIFTING FREQUENCY. - Repeat all steps in the tuning procedure listed in table 3-2,

(2) PERIODIC CHECKS. - At least once daily, make the following check for resonance: the
100 KC TUNING meter should remain in a "dip" once the receiver is tuned. If it becomes necessary to
make frequent or large adjustments of the TUNING (Mc) control, accompanied by pronounced signal
fading, ask for technician service.

c. EMERGENCY MAINTENANCE. - Operating personnel must expect the possibility of failure
when technician services are not immediately available. When it is of the utmost importance to keep
the equipment in operation, the operator must be able to locate the source of trouble, determine its
nature, and make repairs. It is not practical to attempt a discussion of every tvpe of failure which may
possibly occur. Instead, a general outline of troubleshooting techniques will be presented to aid the op-
erator in developirg a systematic approach to emergency maintenance.

d. ISOLATING TROUBLE, - The equipment consists of a series of functional sections, each per-
forming a specific task. Component failure in one section may have adverse ef{ecis on associated sec-
tions. Depending on the function of a defective part, the result may range from reduced receiver sensi-
tivity to complete breakdown of the equipment. A haphazard search through the parts in all sections is
not likely to accomplish a great deal, except possibly by accident. A more efficient approach involves
deduction of the faulty section using the symptom evidenced by faulty operation, followed by a detailed
examination of the suspected section to locate the defective component. Once these steps have been
taken, the repair problem becomes simplified. Make the following checks before attempting an mvolved

-

. ana}ysxs of the trouble:

(1) Check the posmon of all conrols to ensure that they have not been accidently moved from

e "‘operatmg position.

o+ CONFIDENTIAL . - <~ . e e
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t

CAUTION

S

( Controls and switches should move easily from one
setting to another. If a control or switch does not re-
spond to ordinary finger pressure, consider it mechan-
ically defective and consult a technician. Do not
attempt to force the movement of a control; experisive
damage is almost certain to occur.

Kk el TS e LY

oy

(2) I the equipment is dead (no dial illumination, meter indications, or output signal), check
the power switch en the 0-328/FLR and at the primary power source. Check fuses F351 through F955
on the rear panel of the R-1125/FLR, and fuses F1051 through F1053 on the O-528/FLR chassis.

(See figures 5-3 and 5-78.)

bbb oni ot Wy

- {3) If the antenna is connected through a switch or distribution panel, make sure the connec-
(" _ tion is properly made.

(4) Check that all connections between the R-1125/FLR and O-928/FLR are secure.

(5) Make a general inspection of all installation wiring for broken leads or short-circuited
connections,

(6) Inspect all tubes, noting that they are firmly seated in the sockets, If it is a glass-
enclosed tube, note that the filament is lighted. Ii metal encased, note that the casing is warm indi-
cating a lighted filament,

e. TROUBLESHOOTING GUIDE. - Table 3-3 will help the operator to find and correct minor
troubles. Inthe case of a major failure, the guide will help to determine which section or sections are

at fault.

e tind 00 b Vo a8 L hmth A st bt o b e

( {. TUBE AND FUSE LOCATIONS. - Illustrations in Section 5 show the location of all tubes and
" fuses.

TABLE 3-3. OPERATOR'S TROUBLESHOOTING GUIDE

REMEDIAL ACTION

b ot

{

NDICATION

PROBABLE CAUSE

Equipment dead; lamps do not
light

Lamps light but no receiver
output

All sigmals weak

a. Power switch set to OFF

b. Primary power source turned

off

c. A-c poser fuse F1051

defective

d. Faulty external power con-~

nection :

. Faulty antenna connection

RESERVE GAIN adjustment
incorrect

a. Check switch setting. Place
at ON

b. Verify. Have power restored
c. Check fuse F1051. Inform
technician if new fuse blows

d. Check a-c power connection
at J1031 in 0-928/FLR

Check antenna connection at
Ja52 . ‘

Check control setting

CONFIDENTIAL
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PRINCIPLES OF OPERATION

4-1. OVERALL FUNCTIONAL DESCRIPTION.

2. GENERAL. - Countermeasures Receiver R-1125/FLR is a triple-conversion, superheterodyne
receiver which operates in the frequency range of 2.0 mec to 32. 0 me. Receiver output is an undemodu-
lated i-f frequency of 65 kc having a fixed bandwidth of 60 kc. Continuous tuning over the frequeacy
range is provided in four bands. An accurate 100-kc reference signal supplied by the companion O-328/
FLR provides a synthesized freguency which is used for drift-cancelled tuning in 100-kc steps. The
frequency of the continuous-tuning circuit can be monitored externally to obtain extremely accurate tun-
. ing of each 100-kc step. The frequency range is covered in the following four bands: (1) 2.0 mc to 4.0

\ me, (2) 4.0 mc to 8.0 me, (3) 8.0 mc to 16.0 mc, and (4) 16.0 mc to 32.0 me.

Oscillator- Power Supply 0-328/FLR supplies plate and filament voltages for the operation of one
to five receivers. It also supplies an accurate and stable 100-kc reference signal to the receiver(s).
Plate and filament supply voitages for the receiver oscillators are regulated by Zener-diode circuits in
the receiver(s). The 0-923/FLR provides the following voltages for receiver operation: (1) 100-kc
crystal-controlled reference signal, (2) 175 volts dc, plate voltage, (3) 6.3 volts ac, filament voltage,
(4) 18.0 volts ac, filament voltage (to regulating circuit), (5) 5.0 volts ac, indicator lamp voltage, and
(6) 115 volts ac, crystal-oven voltage {to 100-kec crystal oscillator).

b. BASIC FUNCTIONAL DIAGRAM. - Figure 4-1 is a basic functional diagram of the R-1125/
FLRand 0-928/FLR. 1t showss the functional relationship between the sections. Only one R-1125/FLR
is shown, but up to five can be operated simultaneously from one 0-928/FLR. Individual cable connec-
tors supply a 100-kc reference signal, and plate and filament voltages to each receiver.

- pa52 COUNTERWEASURES Frye
, ANT Dt RECEIVER
L ‘ | as2 R-1125/FLR 4954 our
‘ \
i
(J953) 19951
. n H0OKE
0§~ LAY I e e ad
« - crve [ e Tews e | o oren
S persis o 0.928 # FLR 8¢ AND FIL RECEIVERS
v : {41052~ J10586) .

Figure 4-1. Countermeasures Receiver R-1125/FLR and
Oscillator- Power Supply 0-928/FLR,
Basic Functional Diagram

s ¢. FUNCTIONAL QPERATION. - Fizure 4-2 is a functional block diagram of the R-1125/FLR
R and 0-928/FLR. The main sigral rath through the assemblies is indicated by a heavy line with arrow-
heads showing the direction of sigual flow. Arrowheads on light lines show the dlrechon of signal flow .
for secondary signal pat.hs. ,

(1) COUI\"I‘ER}JF‘ASL"{ZS RECEIVER R-1125/FL F - Anr-f signal at the antenna is selected
and amplified by the r-f arcplifier, and applied to the first mixer. Here it is combined with a locally |
. ; generated r-f sigral {rom the kiz>-frequency oscillator (HFO) to produce the first i-f {requency between :
TS0 0. 1625 kcand 1723 ke, A €0-ke &‘.al bandwidth is selected by the tunable i-f filter and applied to the
LT - second rmxer to o‘bmm the secc=d - {requency of 220 ke, After amplification, the sxa-nal is apphed to

-
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Figure 4-2, Ceuntermeasures Receiver R-1125/FLR and Oscillator-Power Supply
' 0-828/FLR, Functional Block Diagram
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the balanced mixer where it is combined with a locally generated 285-kc signal to obtain the third i-f

. frequency (output frequency) of 65 kc. This signal is amplified by the output amplifier to obtain a re-
‘ ( quired signal level at the receiver output.

; . (@) AGC AMPLIFIER. - The agc amplifier receives a 220-kc {-f frequency from the first

' i-f amplifier. After amplification and rectification, the resultant d-c voltage is applied to the receiver
r-f and I-f stages. Because the magnitude of the agc voltage is proportional to the carrier strength of
signals present in the first i-f amplifier, the gain of r-f and i-f stages is controlled to provide a rela-
tively constant receiver output for a wide range of received signals.

: (b) HARMONIC AMPLIFIER. - A 100-kc reference signal from the 0-928/FLR is applied to
: the harmonic amplifier. A diode circuit generates 100-kc harmonics which are selected, amplified, and
' applied to the harmonic mixer. Here the selected harmonic is combined with a locally generated signal
from the HFO to produce the 825-kc injection frequency. This frequency is combined with a 580- to 680~
kc signal from the interpolation escillator at the injection mixer to produce a 1405- to 1505-kc signal.
: In turn, this signal is combined with a 1625- to 1725-kc signal from the tunable i-f filter at the second
‘ L mixer to obtain a 220-kc i-f frequency.

(2) OSCILLATOR-POWER SUPPLY 0-928/FLR. - This unit consists of a 100-kc oscillator-
amplifier and a d-c power supply. It is designed for operation from a 105-125 volt a-c primary power

. source, and supplies plate and filament voltages for the simultaneous operation of one to five receivers.
i J '

3 wr (a) 100-KC OSCILLATOR-AMPLIFIER. - This assembly consists of a plug-in temperature-
: controlled crystal oven with a 100-kc crystal which is plugged into the chassis. The crystal oscillator

is followed by a two-stage 100-kc amplifier to provide an extremely accurate 100-kc reference frequency
for one to five receivers. Individual cable connectors on the common chassis permit receiver
connectioas,

e

(b) POWER SUPPLY. - The power supply consists of a power transformer, diode bridge-
rectifier, and a two-section LC filter. It supplies filament and plate voltage for operation of the crystal
oscillator-amplifier, and filament and plate voltages for the simultaneous operation of one to five re=
ceivers. Individual cable connectors on the chassis provide for reeeiver connections. A selector switch
4 on the chassis has five positions (to accommodate from one to five receivers). When placed in the prop-

i er position, compensating resistors are selected to insure that the normal value of plate yoltage is sup-
plied for any number of receivers between one and five.

d. TRIPLE FREQUENCY CONVERSION. - Figure 4-3 is a block diagram showing the develop-
ment of the three i-f frequencies in the receiver. The preselector r-f amplifiers select an operating
frequency between 2. 0 and 32.0 mc and apply the signal, after amplification, to the first mixer. The
mixer combines the received signal with the first injection frequency of 3. 725 to 33. 725 mc supplied by
the high-frequency oscillator, to produce the first i-f frequency of 1625 to 1725 kc. The tumable i-f fil-
ter selects the difference frequency from the combined signals. A description of the receiver tuning
system is given in paragraph 4-le.

et BT e bt e A b o s oirimi - art B ok
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The tunable i-f filter output signal is amplified and applied to the second mixer where it is com-
( bined with the second injection frequency of 1405 to 1505 kc. The second mixer output contains the sec-
' ond i-f frequency of 220 k¢, which is selected and amplified by the first i-f amplifier and applied to the
! — balanced mixer.

The balanced mixer provides the third and final conversion frequency of 65 kc by combining the
220-kc i-f frequency with a locally generated 285-kc frequency from a crystal oscillator. “The 65-ke
difference frequency is then a.mpljﬁed to obtain the receiver output signal.

. e. TUNING SYSTEM. - Figure 4-4 is a block diagram showing the receiver tuning system, the

. stages which are jointly tuned, and the functional relationship between the two tuning controls (TUNING .
(Mc) and TUNING (Kc)). To serve 2s 2n example, the frequency of 2. 105 mc has been arbitrarily selec-
ted as the frequency to which the recelver is tuned. All swnal and mjectzon frequenc1es noted in ficrure .
4-4 are preseanhen the receiver is tuned to this f.requency L

- (I) MEGACYCLE COUNTER. - When the receiver is tUuEd to 2 105 mc the MEGACY CLE
o counter will read 02.1, and the preselector will be tuned to accept 2 160-kc wide signal-tond between
2.07 and 2. 23 me (see dat:ul A in figure 4-4). Because the high-frequency oscillator (HFO) is joinily _
. tuned with tke preselectnr,. setting t...° MEGACYCLE counter to 02.1 also tuses the BFO to a £requency
“of 8. 825 me. - :l'he received s.tgna.lof 2.105 mc is combined with the 3. 825 me oscmator sn.g.m.l in the

- 9“-1,0_1_"5!- :.;31" CONFIDENTIAL . - a3




‘Paragraph ‘ CONFIENTIAL AN/FLR-11(V), /FRA-54(V) RECEIVER

4-1¢e(1) .A\«SHIPS 94581 PRINCIPLES OF OPERATION
(V51,V52) (vi51) (vass) (V57 v58,v59) (DIODES)
PRESELECTOR TUNZDLE IST I-F
ANT.—oml  (20-320 || 15T ol i-F r._rsnj le;‘(gn L=l aMPLIFIER |—m B";I"’ERED —t= 65 KC
MC) (1625-1725 vm‘ (220 KC) X
}
IST INJECTION 240 INJECTION R
INJECTION . 3RS INJECTION
(3725 -33.725 (1405-1505 z
FREQUENCIES
) #1C) KC) - (285 xC)
A A A
W . INTERPOLATION . CRYSTAL
N oa oM 0sCILLATOR OSZILLATIR AND OSZILLATOR
(v3on HARNSNIC AMPLIFIER {vosi)

0 SPECTRUM
A

Figure 4-3. Countermeasures Receiver R-1125/FLR,
Frequency Conversion Diagram

first mixer (V151) to produce the first i-f frequency of 1720 kc (3825 minus 2105 = 1720). The 3. 825-
mc signal from the HFO will also combine with other signals present in the preselector between 2.1 mc

and 2.2 mc.

The harmonic amplifier is jointly tuned with the preselector and HFO to select the 3. 0-mc har-
monic of the 100-kc reference signal (see detail D in figure 4-4). This harmonic (the 30th is combined
with the 3. 825-mc HFO signal in the harmonic mixer (V251) to obtain the 825-kc injection signal which
is applied to the first injection amplifier stage (3. 825 minus 3.0 = 0. 825). After amplification, the 825-
kc injection signal is applied to the mjectwn mixer (V453) where it is combined with a signal from the

interpolaticn oscillator.

‘ (2) KILOCYCLE COUNTER. - When the receiver is tuned to a signal frequency of 2. 105 mc the
KILOCYCLE counter will read 05. 0, and the tunable i-f filter is tuned to accept all signals (within a 60-
kc band) centered at 1720 (see detzil B in figure 4-4). The interpolation oscillator is jointly tuned with
ae tunable i-f filter, and the oscillator output is 2 675-kc signal which is applied to the injection mixer

Q 453). The mixer combines the 675-kc signal with the 825- ke signal from the injection amplifier to ob-
in a 1500-kc signal (675 plug 825 = 1500), ‘which is amplified by the third injecHon amplifier stage and
applied to the second mixer (V456). The second mixer combines the 1500-kc injection signal with the
1720-kc signal from the tunable i-f filter to produce a 220-kc i-f frequency for the £1rst i-f amplifier
(1720 minus 1500 = 220), (see detail C, figure 4- 4)

f. DRIFT CANCELLATION. - Figure 4-4 2lso shows the drift cancellatlon circuit for the HFO.
Frequency drift occurring in the HFQ (V301) is cancelled and does not appear at the second mixer oulput
(v456). The second mixer receives two input signals; one at 1720 kc from the tunzble i-f filter, and one .~
at 1500 kc from the third injecion-amplifier stecge. Since both signals are cderived from the HFO output,

... frequency drift in the HFO will have equal effect on ezch signal. The 220-1:c difference freguency from
" the 2nd mixer (V456) will not change as a result of HFO drfo A detailed explanation of the drift-

cancelhng process is given in paraaraph &-22(4).
‘;,,4-2. FUNCTIONAL SECTIO‘\-S

: In figure 4-5, the dotnled block dingram, alt functional sections are enclosed by broken lmes. A
deta.xled theory of operauon o’ these assemblies is givena in the followmc ;,:u-agranh.: ‘

a. coumemmsn&ss RECEIVER R-1125; FLR The receiver coasists of th2 following ma- °

s ")dr éssembhes. preselector, tunable i-f filter, first i-f and irjection amplifier, mixer ard second i-f

-.amphﬁer, “output amphﬁer, h'crb-troqcezcy cccﬂh.or, interpolation oscillator, and agc amplifier. As: -
y be Iocated on a comm2n mzajor assembly. - .
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_For example, the 100-kc buffer (V603) is located on the age amplifier assembly; this relationship 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) PRESELECTOR. (See figures 4-6 and 4-7.) - The preselector consists of r-f amplifiers
- (V51 and V52) and the first mixer (V151). The function of the preselector is to select and amplify the 8
- tuned signal(s) and combine it (them) with a locally generated signal from the high-frequency oscillator
~'(V301). Figure 4-6 shows the r-f amplifiers operating in band 1 (2-4) position. An r-f signal from the

© -“antenna is applied to the preselector at input connector J51. A tuned circuit consisting of r-f coil L51,

" tuning capacitor C8014A, and trimmer capacitor C51, selects the desired operating frequency. Variable
capacitor C8014 is one section of a three-section tuning capacitor adjusted by the front panel TUNING
(Mc) control. The signal is coupled to the control grid of first r-f amplifier V51 through coupling ca-
pacitor C57. Theoutput signalfrom V51 is developed across r-f coil L55 and applied to the grid of tke
second r-f amplifier V52 through coupling capacitor C72. R-f coil L5535 is tuned by variable capacitor
CB801B which is jointly tuned with variable capacitor C801A, The output of V52 is developed across r-f
cail L151 (see figure 4-7) and applied to first mixer V151, Mixer V151 receives siznals from the HFO

"~ -, at J153 and from the second r-f amplifier at J151, Mixer V151 heterodynes these inputs to produce the

first i-f frequency (1625 to 1725 kc}across i-f coil L351 in the tunable i-f filter (see figure 4-8).

Agc voltage from the agce amglifier is applied to r-f amplifier V51 and V52 through resistors
R55 and R64, respectively. Test points (TP)J52, (TP)J55, and (TP)J152 permit signal testing at the
control grids of each rf amplifier, and the mixer.

(2) TUNABLE I-F FILTER. (See figure 4-8.) - The tunable i-f filter is a ccntinueusly tuned
four-section band pass filter which follows the preselector mixer. Actually, the first section of the fil-
ter {L351 and C351A) contains the plate load for the preselector mixer (at J154). The output sigral from
the mixer is developed in this section. The four filter sections are jointly tuned by a four-section vari-
able capacitor (C351). This capacitor is ganged to the interpolation oscillator tuning capacitor (C407),

- both of which are adjusted by the front panel TUNING {(Kc) control. The tunable i-f filter selects the

. first conversion frequency (or frequencies){rom the output of the preselector mixer.

= Figure 4-8 shows the arrangement of the resonant circuits of the filter. Each filter section has
a parallel resonant circuit which is shielded to prevent coupling between coils. Coils L351 and L352 are
.coupled by coil L353 which is common to the return circuit of both coils. The tuned circuits of coil

.~ L352 and cotl L354 are coupled through capacitors C353, C355, and common coupling capacitor C354.

- The relatively small value of capacitors C353 and C355 as compared to the value of C354, acts to iso-

. late the two tuned circuits. Commoun coupling coil L356 provides sectional coupling for the remaining
filter sections, L354 and L355. The tunable i-f filter output, at connector P458, is applied to the first

~i-f and injection amplifier assembly which follows.

: (3) FIRST I-F AND INJECTION AMPLIFIER. (See figure 4-9.) - The i-f and injection ampli-
fier contains three functional sections. These are: the first i-f amplifier, consisting of V455 through
V459; the injection amplifier, consisting of V451, V452, V453, and V454; and the output amplifier {re-
fer to paragraph 4-2a(7)). The drift-cancelling circuit for the high-frequency oscillator is formed by
the circuit arrangement of the i-f amplifier and injection stages. Figure 4-9 is a block diagram of the
first i-f and injection amplifier showving the relationship of these circuits. The following paragraphs

/ - describe the operation of each functional secHon.

(@) FIRST I-F AMPLIFIER. - Figure 4-10 is a simplified schematic diagram of the first

i-f amplifier. This section receives the 1625~ to 1723-ke signals from the tunable i-f filter, converts
- this i-f frequency to 220 kc, amplifies the signal, and applies it to the mixer and second i-f amplifier
*". which follows. A signal from the furahle i-f filter (at connector J456) is applied to the control grid of

V455 through coupling capaciter C483. The output signal is developed across a resonant circuit com-

- posed of capacitor C477 and i-f coil 1452, and applied ta second mixer V456 through coupling capacitor
¥ 'C478. The output signal is combined in the second mixer with a 1405- to 1505-kc injection signal from
the injection amplifier (from V454). Tke resultant difference frequency of 220 ke (1625 to 1725 kc minus
1405 to 1505 kc) is applied to i-f filter FL453. ’ﬁxe filter trimming capacitors are €498 and C499.

. i Ampllﬁer tube V457 receives the 220-kc signal from FLA453 through coupling capacitor

- C488 The output signal is coupled to amplifier tube V s:38 through coupling capacitor C484. The inter- :
. stage coupling cxrcuxt between V458 and V438 consists of coupling capacitor C488, resistor R808, front - SR
. panel OUTPUT LEVEL control R301, and coupling capacitor C492. Cable connecHoas to the i-f ampli- -~

. ‘,attenuator cu'cmt wzth RQOI serving as the adjustable shunt-arm. The i-f s;vnal lexel applied to i
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Figure 4-7. Preselector Mixer, Simplified Schematic Diagram

amplifier V459 is adjusted by R901. The 220-kc output signal from V459 is coupled to the balanced
mixer stage which follows by capacitor C483 through connector J460.

[

, Agc voltage from the agc amplifier is applied to i-f amplifier tubes V455, V457, V458, and
V459 through resistors R474, R482, R483, and R505, respectively. Amplifier tubes V457, V458, and
V459 are RC coupled stages with i-f selectivity determined by bandpass filter FL453.

. (o) INJECTION AMPLIFIER. - Figure 4-11 is a simplified diagram of the injection ampli-
‘ipr circuit. ~This section receives the §25-kc signal from the harmonic mixer (V251) and combines it
Fith a 680- to 580-kc signal from the interpolation oscillator {(V401) to obtain the 1405- to 1505-kc sig-
*vial which is applied to the second mixer (V456) in the first i-f amplifier. An 825-kc signal at J451 is
applied to first injection amplifier tube V451 through coupling capacitor C482. A resonant circuit con-
sisting of capacitor C457 and i-f coil L455 is tuned to accept the 825-kc signal. The output signal is
coupled to second injection cathode follower V452 through i-f filter FL451 which is tuned by trimmer
capacitors C459 and C460.

) The 100 KC TUNING meter (M201) is a d-¢ microammeter which functions as a voltmeter to
measure the d-c¢ voltage developed across the cathode resistor (R452) of {irst injection amplifier tube
V451. Resistor R470 is the mster multiplier and capacitor C451 bypasses the signal components. MNMe-
ter M901 provides a minimem reading (div) vvhen an 825-kc signal is arplied to V451, ard functions as
a signal tuning indicator for 100-ke increment receiver tuning. A serorale oge circuit (not to We con-

fused with the receiver age circuit) stabilizes injection amplifier gain and indirectly operates the 100-
= - kc tuning meter. ‘

The cutput signal from second injection cathode follower V452 is applied to the injection grid
- of injection mixer V452 through counling capacitor €462, Injection mixer V432 combioes the 825-kc

TTY 'signal with the 580~ to 680-ke interpolation cscillator signal (from V452). Mixer output is the sum fre-
==+ - quency of 1405 to 1505 ke (325 plus 580 to §30 = 1403 tn 1505). Filter FL<52 couples the mixer outps
*¥"", to third injection amplifier V45%; trim=er cagacitors C453 and C468 tune the filter. The output signal
#.2 from V454 is coupled to the sizral ¢rid of second mixer V455 (in the first i-f nimplifier) by capaciter
0. 7 C472. A resonant circuit consisting cf i-f coil L451 and series capacitors C471 and C472 is tuned to

L. -the 1405- to 1505-ke injection {requency. (See figure 4-10.). o : , R

ORIGINAL



PI54
FROM
VISI
{(vi%4)

{KC)

TUNING

IVIINIQENOD

Nic]

NOTE .«

ALL VALUES IN OHMS AND MICROMICROFARADS

~1.—C35%
~T™ 36

UNLESS OTHERWISE INDICATED.

Figure 4-8.

» +175v (TB8OI-8)

Tunable I- F Filter, Simplified Schematic Diagram

P436
T0
V455
(V4561

NOILVY3dO J0 SITJIONIUd

UIAIZDIY (A)YS-VHd/ (A TT-UTI/NV

186v6 SAIHSA V!
TVILNIAI4NOD

Rt

aanigy



MIVILNI@INOD - .- -

R T

a . e . ' - . s .
I s o SR R e I e
[ . A A L . v
RN T BN e RS gt M e Y-
O A . AGC . a
© 18T I-F AMPLIFIER : P LA
oLt ‘ é . : e
Lot n ) . - ) .
b7 FROM . 1625 TO I725KC| I675KC 2ND 220KC | 220KC | 220KC | 220KC | 220kC | 220KC 220KC TO
. TUNABLE - sedSmmmmsesen| [-F AMPL oml  MIXER Ewnl | =F AMPL joemnlimd (-F AMPL Lo |-F AMPL el BAL ANCED
. 1-F FIJER V458 vas6 vas? vasa V459 MIXER V
| | | I 1 Lo o
L ‘ 1405 TO ] ‘ L
s 1505KC : N
" o5 INJECTION AMPLIFIER ‘ | - P N
‘1 L ; 3RD | ' y
; e | o INJECTION t AGC ' o
A : CRA5! AMPL T
: vasaq | o
4 R NN .
i o . A | Cat
X - . ‘ . 0 N B N . -y n
o 1405 TO | ; . &89
v oe 1508KC | . 5=
‘ ‘ ' | ! =
. ‘ g : =hS)
FROM B28| st | 2N . | mg
nanmome _KS [ mnuzcrion | 828Cfinuection [ B2SKT | INECTION 24
MIXER O AMPL AMPL V453 a%
{vaon vaal va52 | -
| >
| ———— 3
| =y
FROM : ’ I INTER= I e
INTERPOLATION 580 TO 680KC . 580 TO 680KC l{:.» Pot;?gou | o T0 4902 o 0N
. ]
(338, | | | surFern | | o =
! : . | V65! | VFO z=
l L ouTRUT o
——m e e cfe
l . {FRONT PANEL) od
17,90
l o=
1
! o7
g
1 m o
g0
Figure 4-8. Firot I-F and Injoction Amplifier, Block Diagram 3 g}
’ ol
AR
s N FaanN p




& . .3 *

¥

' - R

A::/r:m-um,/m,,,.ssmaccm*a . COITImINTINL
- FCIPLLS CEGE r.mrm:: cn

. ! (S Sagess 2 ae ’il"‘q‘,
N"-..“.- N gt

e v — (3 Y e
"»'“{ PIITHRR IO

e Eaada §4.7
-

PO R Sadasd

- “
) s
Sy

A |

- B y
. . 1’
B 50
- P
L 5o

I

.

pazlysy

L ma e

c \

-

SUTHUTY _..i
{ LEVEL l

H

et d

[EWe SR,

4
1}
T

.
e
.
-
e
* oy
3
3
3
«‘E rs

e

v
1575V ¢ ¥

He—
}

e
R
E
-
5
AN~
i
q
e
fid
13"“’""’ "“‘"W"““ﬁ-*  a
i

S
Al

FROR -
vaze P
(1405~1505 KC} - 3

UF - SRess L caTs - o g o A
R 00K

F 8
MT-E . .5-2;]
‘ - g L.
TS e T T B AL WLNES B QWS A VICRCARRTS GRLESS GTHERITSE MEATES Ly
. M . wF - PR = L S | !
= - - o NN E - - ]
- . N . - -~ Ls Lo - ("'w o _ 3_’
~ . S - L L. . - S - B : ;
. ) A e = . \ - E - - .~ -.?;.. L B ~ ) R . . ‘ ) ;_g
L Lo - B s N R ) : B 1
Ty - IS b . ‘ - - i A ) A E ) - : ) : {3
A K T : ) L » ] ‘ : o “ ::4‘
§ o E . i . i : S : : £
B ‘ : : ] i ] ) : ; - - 5 ey [ R atel wrn k- om— oS )
’ : S if : Figmes &0, .. First ¥ Acoplifier, Simgli b 7-32‘—.,— T T
- < '\. - L e . : ° o I - R - . - - -
¥ - - - l -

omxaL - ¢ - CONFESTBL . T - T

. N . . A PN ¢
. A ) - ’ R e K s [ . -~y -
. - - . . . . . . et e e Teo W B o :
» ‘ A ' ‘ T R N T L . L .
. ) I —c . R . - . - . et e ) L - ) )




. AR 4" X . ~
’ ¢

e e ppm———_— oy e pree g e bay - Ly g C = § o PV ST
IR 65004 00NND) S Ak P L3 ;,a....r.*u,u;;!. P DA I MRS AN
. - oy B~ L et s SN R e R e B N i A T T e
Y ——— Y - : ¢ - s . e —— v s At Bmb ol T T T T

g .o

FOR

LR A e e P TS

R L I

-

R LR R

FIRTIN

B O

e S el

o~
-

w . (52070620x0) T B

* -

- B . _ N N . R .. - . - : . i - . % ) .
e . . R . . ) T - , o oo + . « , ) . i . P
ALUES IR CUUS &N MITTTEIRCARASS - L T s T LT e o . , . . ’ : . . R LT ’ - . - :
AMLESS OTHERTISS <Fzuiiln ™ - oo S . ’ S . - i o : B

Tl e el o . te B .- o P s - . ’_ . - ‘:7 3
K . . B N -~ - <«
N - . - - . . M
' - -3 - - T -
. EN o
N Pl &0 Tt - R i g R P SRR T T S A T S P P e ™
. L R T e T i =TT T ekl E o T .
e » - v - 5 - - -
- Q w—_———— . .o ) - ° . N N .
M‘

) A o . PR - s T




TRk et st e

AN/FLR-11(V),/FRA-54(V) RECEIVER CONFIDENTIAL

Paragrap:
PRINCIPLES OF OPERATION NAVSHIPS 94581 4-2a(3

Connector J4€3 applies the interpolation oscillator signal to interpolation oscillator buffer
- ( ‘ V651, (see paragraph 4-2a(5) and figure 4-13). Test jacks (TP)J466, (TP)J454, and (TP)J455 permit
- signal testing at the control grids of V451, V453, and V454, respectively.

The age circuit (not to be confused with the receiver agc circuit), stabilizes the gain of the
injection amplifier and indirectly operates the 100 KC TUNING meter M9C!. The 1405- to 1205-kc out-
put signal from injection amplifier V454 is applied to agc rectifier CR451 through coupling capacitor
C467. The diode rectifies the signal to produce a d-c voltage which is proportional to siznal strength
across agc lead resistor R465. A low-pass RC filter composed of resistors R460 and Ri64, and capac-
itors C461 and C466, remaves the i-f component from the rectified sigznal. This age vcitage is ap-

- plied to injection amptlifier V451 through resistor R453. Meter M901 (in the absence of a signal) indi-
- cates the plate current of V451 as a function of the voltage drop across cathode resistor R452. With an
825-kc sigral present, the age voltage developed increases the grid bias which causes a drop in plate
current. This drop produces a minimum reading (dip) at meter M901. Since the §23-kc signal is pres-

ent only at precise 100-kc tuning intervals, the meter reading provides an accurate indication of re-
ceiver tuning in 100~-kc increments.

B e e A e i e
. x

A (4) FREQUENCY DRIFT CANCELLATION. (See figure 4-12.) - A drift-cancelling loop for the
o high-frequency oscillator (V301) is fermed by injection-amplifier stages V451, V452, V433, and V454,
e Figure 4-12 shows a basic block diagram of a drift-cancelling circuit which is similar {5 that used in

~ the receiver. The following description explains the operation of the basic circuit. Notztions at each
Lo . block relate that block to a similar stage in the receiver.
L tvisny {v4ss) : (va56)
1 —.“.' - - ~y
oo . £ SIGHAL . IF SieNaL F2 -F)
i e [ Lo FATH e SIGNAL OUT
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1' e
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- : APFEAR AT QUTPUT TERMINAL

Figure 4-12. Basic Drift- Cancelling Loop, Block Diagram

.. When the signal from a local oscillator is applied simultaneously to two mixers (V151 and
Vv251), tha two cunversion freguenciss obtainad will exhibit identical frequency changes as a result of
local-cscillator drift. . Wkea the mixer outputs are amplified and combined in a third mixer (V36), the
conversion process eliminates the effects of local-oscillator drift. Cancellation is not obtzired for any
frequency-drilt dve to either sigral or reference inputs.

. Tith reference to {igere 4-12, signal frequency F1 is applied to the signal mixer (V151), and
. . reference frequency F2 to the reference mixer (V251). Local oscillator sigral F3 is applied to both

R L NTATINTATA T AN YT IONTTPYA T
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mixers. Output from the signal mixer is a difference frequency, F3 minus F1, which is amplified by
V455 and applied to one input of gignal-path mixer V456. Output from the reference mixer is a differ~
ence {requency, F3 minus F2, which is amplified by V451 through V454 and applied to the other input of
signal-path mixer V456. The difference frequency from V43§ is F2 minus F1l. The local oscillator
term F3 has been eliminated and, consequently, frequency drift originating at the local oscillator.

The interpolation oscillator (V401) is omitted from figure 4-12 because it is not related to the
drift-cancelling circuit. Frequency drift originating in the interpolation oscillator is not drift-cancelled.
It is reduced to a minimum because of the low operating frequency used and through circuit design.

(5) INTERPOLATION OSCILLATOR BUFFER. {See figure 4-13.) - The interpolation oscilla-
tor buffer {V651) is an r-f amplifier. It amplifies the output signal from the interpolation oscillator and
applies it to a monitor connectinn on the front panel (VFO OUTPUT, J902). In addition, it provides cir-
cuit isolation between interpolation oscillator V4C! and the measuring equipment connected to J502. A -
580~ to 680-kc signal from the interpolation oscillator is applied to the control grid ef buffer V651
through coupling capacitor C651. The buffer output is coupled to the VFO OUTPUT connector (J302)
through r-{ transformer T651.
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Figure 4-13. Interpolation Oscillator Buffer, Simplified Schematic Diagram

(6} MIXER AND SECOND I-F AMPLIFIER. (See figure 4-14.) - The mixer and second i-f
amplifier consists of a balanced mixer (CR351 through CR554), a 285-ke crystal oscillator (V551), and
the second i-f amplifier tubes (V352 and V333). The following paragraphs describe the operation of
these functional sections,

(a) BALANCED MIXER. - The balanced mixer (balanced r-f demodulator) consists of input
transformer T551, bridge-circuit diodes CR351, CR352, CR333, and CR554, and output transformer
T552. The function of this circuit is to develop the receiver third-conversion frequency of 65 ke. A
220-kc signal from the first i-f amplifier is coupled to the diode mixer through transformer T551. A
locally generated 285-ke signal from crystzal oscillator V551 is applied to the center-tapped secondary
of T551 through coupling capacitor C564. The difference frequency of 65 ke (285 minus 220 = 635) is ob-
tained at output transform?r T352. The balanced mixer effectively cancels the 285-kc signal from the
crystal oscillator. A two-section Icw-pass filter cansisting of L551 and 1552, with C555, C556, and
C557 prevents passage of the sum {reguencies in the mixer output, but alliows the 65-kc difference fre~
quency to be applied to the R.ESERVE GAIN control (RSS.:) for amplulcatlon by the second i-f amplifier
’ w}uch follows.

(b) 285 KC CRYSTAL OSCILLATOEL "This is the third convarsxon oscillator which
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... consists of V551 and 285-kc crystal Y551. The oscillator output is applied to the balanced mixer to de~

_ velop the final i-f frequency of 65 kc. The circuit arrangement is a modified Pierce oscillator. Trim-

! mer capacitor C567 allows minor adjustment of the oscillator frequency for calibration purposes. Test (
+ jack (TP)J552 permits the oscillator output to be monitored for test purposes.

{c) SECOMD I-F AMPLIFIER. - The second i-f amplifier consists of amplifiers V552 and
. V553 This circuit amplifies the 65-kc i-f signal prior to amplification by the output amplifier which
.. .. foliows. Potentiometer R553 (RESERVE GAIN) sets the 65-ke signal level which is applied to amplifier
! _tube V552 through coupling capacitor C560. The output is coupled to amplifier V553 through capacitor

- C561. After amplification to a suitable level, the 65-kc signal is applied to the output amplifier through
coupling capacitor C563.

(7) OUTPUT AMPLIFIER. (See figure 4-15.) - The output amplifier which consists of 65-kc
amplifiers V460 and V461, amplifies the signal from the second i-f amplifier to the level required for
receiver output. The 65-kc signal at connector J481 is applied to the control grid of V460, amplified,
. and applied to the control grid of V461 through coupling capacitor C485. The output from V461 is ap- .
: plied to 65 KC OUT connector J954 located on the rear panel, through output transformer T451 and con- (
nector J462. A negative (voltage) feedback circuit consisting of R499 provides signal degeneration from
the plate of V461 to the cathode of V460. This feedoack stabilizes the gain of the output amplifier.

(8) AGC AMPLIFIER. (See figure 4-16.) - The agc amplifier assembly consists of agc ampli-
“fiers V601 through V604, and agc delay and timing circuits. The function of this assembly is to develop
a d-c agc voltage which is applied to r-f amplifiers in the preselector, and to i-f amplifiers in the first
i-f and injection amplifier, for automatic control of receiver gain in proportion to the strength of the
received signal(s). In addition, anagc 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 SIGNAL STRENGTH meter (M302) on the front panel operates from the age circuit.

() AMPLIFIER. - A 220-kc i-f signal from the first i-f amplifier (see figure 4-10), is 2p-
plied to the control grid of V601 through connector J601. The output is applied to V602 through coupling
capacitor C606; coil L603 acts as an untuned load impedarnce for the plate of V601. The output from
V602 is applied to the parallel-connected control grids of V603 and V604 through C607. The plates of

- V603 and V604 are also parallel-connected and the output signal is coupled directly to transformer TG60Q1.

Tubes V603 and V604 are operated in parallel to provide a low 1mpedance signal source for theagc cir-
cult wh1ch follows.

. ' R493  FEEDSACK
- V460 : APt} V4 B 1451
65-KC 68K 65-KC R4 2482
AMPL ) . . iy P
—<{70 J90i-83
L eske
§ ouT
7
% ! 4 i i
| SR = . l
RS0 ‘ 4 R
S 220 .- : ; ST
R498 R500 A nnasx . T
% 10K glhiEG RYES e
‘ UF
. Voo o = o
LT s , . ) +75y
e o o . {cas2)

NOTE
) ALL VALUES I OHMS AND mcacmcwomqncs
- - UNLESS OTHERw:s= INOICATED.

e Figure 4-15. Output Amplifier, Simplified Schematic Diagram S ST
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(b) DELAY CIRCUIT. - The 220-kc output signal from the secondary of transformer T601
is applied toagc rectifier CR601, delay diode CR602, and load resistor R615. Zener diode CR604 reg-
ulates the d-c voltage arplied from dropping resistor R613. This voltage reverse-biases diode CR602
and prevents diode cenduction except in the presence of a strong signal from transformer T601. Weak
signals that cannot overcome the reverse bias do not produce an age voltage. Assuming that Zener
diode CR604 is maintaining a 22-volt bias, then the signal from T601 must have a peak value of 23 volts
(16 volts rms) to cause diovde CR602 to conduct and supply approximately 1-volt of agc voltage across
load resistor R615. Agc voltage, when developed, is applied to the age circuit which follows through

the AGC FAST-SLOW switch (S501).

! SIGNAL STRENGTH meter 2902 is a d-c micrcammeter which functions as a voltmeter to

. measure the age voltage developed {which is propertional to the carrier level of the received signal).

‘ Resistor R614 is the meter multiplier and capacitor C809 bypasses the signal component of the age volt-
age. Agc delay diode CR(02 accepts the negative agc voltage but blocks the (discharge) circuit from
-C610.

{c) AGC TIMING. - When an age voltage is developed, it is applied to the delay circuit
L through the AGC FAST-SLOW switch S901. With S901 in the FAST position, the negative agc voltage
_causes diode CR603 to conduct and agc is asailable for distribution at terminal E606. Capacitor C610

""‘j;ill become charged, and will discrarge through resistor R618; however, the polarity of diode CR602
hrevents the discharge current from flowing through resistors R616 and R615 and changing the RC time
constant of the circuit.
NQTE
Thie I- F AGC control R805 is connected in parallel with
o resistor R618. (See figure 4-17.)
1:' £GC TO
i = V455 (C455)
(X -
iF
- e e e e e ) et e o —
;9 220KC [~ )0z 1
i SIGNAL { -—~—————~b—’ V51, V52 (C74)
i FROM —— |
: vasg \ AAA bi
: { (PiN 2} A 1000 i
[ Cw
; \ 2 o vas, voss, vass
: \ AGC R8OS) €503)
. \ IMEG
i - i 39 |
§ .J J IR N |
!
: L
i MQEE - —"1 i
| i } AVPLIFIER ‘
, JE01  REI8  E608|
- Ao e
Fao'{ = 33 MG |(DQ
! (R
NOTE -
ALL VALUES & NS .
UNLESS OTHERWSE SOECIFIED, .

Figure 4-17. AGC Distribution Circuit, Simplified Schematic Diagram

- When switch S301 is in the SLOW position, agc voltage is applied at termiral 5508 through
. resistor R617, and charges camcitor C610. The charge lime-constant, determined by re§zator Rpl?,
... is approxmately 0.5 secord (for a capacitor charge to 73 percent cf maximum voltage) which applies

slow-response age voltage to the controlled stages. Cepaciter C610 discharges thro:gh.resistor R518
and I-F AGC control R805 {in parallel), providing a slow-decay characteristic of approximately 3 sec-
onds. When switch S301 is in the FAST position, agc voltage is apslied at terminal E60S through resis-

‘- tor R616 and diode CR603. The charge time for czpacitor C610 is now determined by resister R316 and
“ - is approximately 400 microseconds; this applies guick-reaction age voltage to the cortrolled stages.
apacitor- C610 again discharges through R618 azd the I-F AGC control R803 (in parallel). The reverse

: I L R v
| T A o~
3 ‘:d‘vj"“'“_‘ R . B -
@t ':f‘t?s,-,":'l"'.:"f‘ﬁ‘» Bl e e e
P WLk Ce Y Ay Ay e e * CONFIDENTIAL - ORIGINAL
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polarity of diode CR603 prevents discharge through R616 and R615, and the slow-decay age character-
istic i3 maintained.

The quick-reaction characteristic when the AGC switch S301 is in the FAST position assures
immediate application of age voltage to the controlled stages when a signal is received; the slow decay
holds the gain of the receiver constant in the event that the signal strength is fluctuating.

(9) AGC DISTRIBUTION CIRCUIT. (See figure 4-17.) - The age distribution circuit consists of
tro screwdriver-adjust controls (AGC THRESHOLD R804 and I-F AGC R803) located on the receiver
chassis. The AGC THRESHOLD control (R804) sets the level of the 220-kc sigrzl ap':’ne:i to the agc am-
plifier input at connector j601; the I-F AGC control (R8053) adjusts the value of agc voltage applied to
three stages in the first i- fa'nplmer A 220-kc i-f signal from the plate of i-f '*mphﬁer tube V458 (see
ficure 4-10) is applied to the threshold control circuit at terminal E801. The sctting of the AGC THRES-
HOLD control (R804) determines the weak-signal threshold level, below which an agc veltage is not pro-
duced in the agc amplifier.

Agc voltage from the age amplifier output at terminal E606 is fed to the jurctiop of resistor
R207 and the I-F AGC cortrol (R805). The voltage is applied directly to r-f amplifiers V31 and V52 in
the preselector (see figare 4-6), and throuch resistor R807 to V433 in the first i-f and injection ampli-
fier ‘see figure 4-10). Tre setting of I- F AGC control R303 determines the value of agc voltage applied
to 220-kc i-f amplifier tubes V457, V458, and V459 (see figure 4-10). With this arrangement, the AGC
THRZSHOLD control (R4} may be set to the desired weak-signal level, and then the I-F AGC control
(R805) adjusted to obtain the required age level for control of the 220-kc i-f amplifiers.

(10) HIGH-FREGUENCY OSCILLATOR. (See fxgure 4-18.) - High-frequeacy oscillator (HFO)
V301 covers the frequency range of 3. 725~ to 33. 725-mc in four bands. The locally-generated signal
from the HFO is applied simuitaneously to the preselector mixer (V151) to obtain the receiver first-
conversion frequency, and to the harmonic-amplifier mixer (V251) to obtain the 6§25-ke injecdon signal.
Figure 4-18 shows the HFO circuit as it appears in band 1 operation (for 2.0 to 4. 0-mc receiver opera-
tion). The HFO is a modified grid-tuned Armstrong circuit with cathode feedback. Coil L301 includes
both the tuned-grid and feedback windings. Connector J301 provides an output to the harmonic mixer
(V251) through connector 4252, and connector J302 provides an output to the preselector mixer (V151)
through connector J302. Oscillator frequency drift is cancelled by a drift-cancelling loop which is de-
scribed in paragraph 4-2a(4).

70 T0
MIXER MiIXER
V25t vist /306 R30S +150v

J301 4302 . AP A N B (REGULATED)
470 Q70 fok Y4
C3i2 c33 C3i8 cna
5 5 1\00047 To 22 UF

4 ]
s
R3O0t
100 *
V3l
— MICH-FREQUENCY
OSCLLATOR
A i , $670
23.9_22!,‘ Tl:‘;i‘JG ! ] 4
[S108 1 . ‘

$
NOTES: "
L ALL VALUES IN OWS 280 YCROMICROFARADS N
UNLESS OTHEAWISE SPECFED _ _— e
| 2. CIRCUIT SHOWN wits (552 - : . et L T
SWITCH IN POSITION 2-4- : R L e

- ~ ~

Figure 4—!8. High- Frequency Oscmator, Szmphhed Schematic D:agram cL T ,L,.a
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. “(11) INTERPOLATION OSCILLATOR. (See fisure 4-19.) - Interpolation oscillator V401 covers
‘. a fréquency range from 580 kc to €80 kc, regardless of the BAND switch position. The locally gener-
“.ated signal is applied to the injection mixer (V453) in the first i-f and injection amplifier and provides
. "continuous receiver tuning through the 100-kc increment:x.lly tuned steps. Oscillator tube V401 iz
i tnode-connected and operates in a grid-tuned Armstrong circuit. Feedback is obtained from the plate

_--circuit by a primary winding on coil 1.401. Wmmnv 1402 is a part of coil 1401 but is not inductively
’ coupled to the grid coil. «

mo . P4s2 TO

o~

L T a—— < MIXER v4s3
Coah : . I o AND BUFFER V85I
R : . cae R405
T Tcg'f T 4700 1MEG

y
/

i} i a
vaol
INTERPOLATION CRY
OSCILLATOR 22
5654
ca03
o —— - - !
S F—
£401 12
407 cacs caos —L caos —I£ CO! ca02
i 60 AN 2-13 /}\2' . 100
£402 1.6 R403
. 270K

+150V
{REGULATED}
€408

NOTE:

ALL VALUES ARE IN OrMS AND MICROMICROFARADS
UNLESS OTHERWISE SPECIFIED.

Figure 4-19. Interpolation Oscillator, Simplified Schematic Diagram

; Output connector P452 provides an output o injection mixer V433 through connector J452 (see
figure 4-9). Output is also applied to the interpolation oscillator buffer (V651), Resistor R405 is the
grid lead for injection mixer V453. Coupling capacitor C410 and capacitor C411 form a signal divider
which reduces the interpolation oscillator sigral applied to V453 in direct ratio to the reactance of the

" two capacitors. The interpolation oscillator is not drift-cancelled, but the circuit design and the low

‘ - operating {requency insure stable operation.

(12) HARMNONIC AMPLIFIER. (Sce figure 4-20.) - The harmonic ampiifier consists of two
_ tuned r-f amplifiers, V201 and V202, and harmonic-generating diode CR201. This section preduces a
frequency spectrum containing 100-ke harmonics from the 100-kc reference sigral from Oazcillator-
Power Supply 0-928/FLR. T‘le harmoric amplifier tuning capacitors, C802A and CE02B, are ganced
to preselector and high-frequency oscillator tuzing capacitors, all of which are tunoed by ‘“ s TUNTS .

hRUR )

Sy {Mc¢) control. The harmonic amplifier covers tbe xrcaxem,\ rance from 2.9 mc to 32. 9 me in four

il

. bands as selected by the Teceiver BAND switch. Figure 4- 20 sho‘us the circuit with the BAND switch
s, g~ . in the 2-4 position. :

. A 100-kc signal from the reference crysizl oscillator (in the 0-523 /FLR) is 'w““

'—"'harmomc generating diode CR201 at connector J221. The clioping action of CR20Y provid:

.N, grid of V201 with a wide range of 1C0-ke harmonics through coupling copacitor C222, e
- the 320th order are (‘ener'ﬁ.ed by dieda C ‘.1 ) Toe rw“um} harm onic is k:’_:_.:c* kv a Ae

- of V201 is tuned by resonant c;rc».ut LZ"‘a acd Co(} B, nd applied to the w’trﬁl grid cf am :
" for additional amplification. Tte output irora the plate of V202 is applied i 2 resonant circuit in

- CONFIDENTIAL . . . . ..  ORIGINAL
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‘ } harmonic mixer V2351 through connector J204. Test point (TP)J203 allows signal testing at the input of
v amplifier V202.

< {13) HARMONIC MIXER. (See figure 4-21.) - The harmonic mixer consists of harmonic mixer
V251 and a resonant circuit comprising c¢nil L251 tuned by variable capacitor €C802C. The harmonic
mixer covers the frequency range of 2.9 mc to 32.9 mc in four bands; figure 4-21 shows only the com-~
ponents for band 1 operation. Variable capacitor section C802C is jointly tuned with sections C802A
and C802B in the harmonic amplifier. The harmonic mixer {V251) combines a signal from the high-

S frequency oscillator at connector J252, with 100~-kc harmonic selected by the harmonic amplifier. The
primary of coil L251 is the plate load for harmonic amplifier V202 in the preceding circuit-section, and
the selected 100-ke harmonic is applied to the signal grid of V251. The mixer plate load is a resonant
- circuit formed by coil L455 and capaciter C457 in the injection amplifier circuit (see figure 4-11). Re-
e fer to paragraph 4-1e for a description of receiver tuning related to operation of the harmonic mixer.

Fam . R252

» HFO fr APS P S S G— ‘

| ' ) Luass
2 | R251 o { /70
L 100K - 45!

5 v25!

¥ HAR MIXER
N e 5750
oo,

cees
OiSUF

y
-
@
(BN
i1
g
o
\}—_“

AYi

™ 022VUF 220 22X

R256
5800

l

l

|

|

|
o e | e
R
l

|

|

|

c257

e —— e

. ALL VALUES IN OHMS AND M!CROMICROFARADS -
UNLESS OTHERWISE INDICATED.

+175 v (TBEOI-12)
2 CIRCUIT SHOWN WITH [BAND|SWITCH IN POSITION 2-4

Figure 4-21. Harmonic Mixer, Simplified Schematic Diagram

Section S251A of the receiver BAND switch short-circuits cathode resistor R256 when in the
16-32 band position only. The resultant decrease in the cathode resistance reduces the grid bias and
increnses the mixer output. This increzse in signal output compensates for the decrease in amplitude
of the 100-kc harmonics over the 168-32 band frequency range.

{14) 100-KC BUFFER AMPLIFIER. (See figure 4-22.}) - The 100-kc buffer amplifier consists
of V605 and i-f coils L602 and L601. The buffer amptifier is used to increase the level of the 100-kc
reference signal from Oscillator- Power Supply 0-928/FLR. In addition, the bugfer provides circuit
isolation to prevent interaction between receivers when more than one receiver is cperated ?rom a
common oscillator-power supply. The 100-ke reference signal is 2pplied {o the wmp connect?on of Foxl
L602 through J602. Coil L602 is a resorant circuit tuned by capacitor C611. The tap permits an im-
pedance match to the relatively low impedance of the 100-kc relerence source in the oscm.ator'—power
supply. The signal is applied to the control grid of V603, and appears across thfe output cxrcuft con-
sisting of i-f coil L601. This coil isa resorant circuit tuned by capacitgr C223 in the harmomc_ampl}-
fier (see figure 4-20} in series with coupling capacitor C613. The amplified 100-kc rgferepce signal is
. applied to the harmonic amplifier input via connector P201. Test jack {TP)J603 permits signal tests to
-, _be made at the grid of V60S.
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Figure 4-22. 100-Kc Buffer Amplifier, Simplified Schematic Diagram -

Rotary switch S801 is ganged to the receiver BAND switch, and adjusts the gain of V605 by
changing the screen voltage. It increases the voltage progressively for BAND switch positions 2, 3,
and 4, corresponding to frequency ranges of 4-8, 8-16, and 16-32 mc, respectively. Since the ampli-
tude of the 100-kc karmonics (generated by CR201 in the harmonic amplifier) decreases progressively
with the increase in harmonic number, the switch arrangement compensates for this decrease and as-
sures the generation of harmonics with the required amplitudes.

Screen voltage for V605 is obtained from the common +175-volt supply through a voltage divider
formed by series resistors R622 and R644, and shunt resistor R623 in series with a resistor selected
by switch S801. In the 2-4 position of the BAND switch, resistor R802 is selected to add 100 ohms to
the shunt arm. The screen voltage present is determined by the ratio of the series and shunt divider
sections with some reduction because of the voltage drop occurring in resistors R622 and R624 as the
result of screen current. Inthe 4-8 and 8-16 positions of switch S801, the divider shunt-arm resist-
ance is increased which provides a corresponding increase in screen voltage. In the 16-32 position,
the shunt arm is open-circuited and maximum screen voltage is applied.

RN

(15) DF INDICATOR CIRCUIT. (See [igure 4-23.) - The DF indicator circuit consists of DF
LOW- HIGH panel lamps D3301 and DS$02, a section of rotary switch S501 which is ganged to the re-
ceiver BAND switch, and cam-operated switches S802 and S203 attached to the three-section variable
capacitor C801 ard operated by the capacitor tuning shaft. The purpose of the indicator circuit is to in-
form operating personnel of the general [requency range in use at the receiver so that the proper an-
tenna systém may be selected for optimum receiver operation. As showan in figure 4-23, when the
BAND switch is in the 2-4 position (2-4 mc) the LOW indicator lights, and in the 16-32 position (16-32 .
mc) the HIGH indicator lights. In the other two BAND switch positions, either lamp will light depending -
on the adjustment of cams S202 and S803. The switch cams are adjustable to permit selection of the o -«
required sequence of DF incications. The final cam adjustments are determined by the system oper- . o
ating frequency and antennas involved. See paragraph 3-2c(3) for a description of DF indicator L
operation. - - . . _.-‘.‘i

Connector 935 {(DF INDICATOR) on the receiver rear-ganel provides a connection for an ex- ".l'—\’:’?' i
fernal voltage source to cperate the DF indicating lamps. . - . N .
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Figure 4-23, DF Indicator Circuit, Simplified Schematic Diagram

(16) VOLTAGE REGULATORS. (See figure 4-24.) - Two voltage-regulating circuits are used
in the receiver to regulate critical supply voltages. These are: (1)} a 6. 3-volt a-c filament-supply reg-
ulator for high-frequency escillator V301, and {2) a 150-volt d-c supply regulator for the plates of V301
and interpolation oscillator V401. These circuits are described in the following paragraphs.

S P90!
18 VAC Josi
F955 R351 TO V3O
FROM S . 132 ey .

osciiLator.  K7P A A = |7 % (REGULATED)  FiLaveNT
POW ER SUPPLY e’ crasz |
@ CR95 l
|
= ]
V30! FILAMENT-REGULATOR CIRCUIT |

i - 5
N ~ ‘ T880H ; +175 V
-C s 7 D% (UNREGULATED! .
+I75 ¥ 4951 : | 70
FROM . F3a51 l ﬁ\isz . — [N 5 HED Y VIOl AN V304
A v {REGULATED) -
OSCILLATOR- G.5A 710 i l PLATECIRCIMTS
. POWER SUPPLY ‘ L
o oo S % CR953
v‘!GA ) . . R
¢ TED = : : ST
. ALL VALUES I8 OHMS UNLESS i~ vyae i - .- .
e ine QTHERWISE INDICATED. - V30! AND2 VIS5 FLATE-SUPPLY REGULATOR CIRCUIT ] ‘ :

. F1gure 4-24. Countermeasures Pacsiver R-1125/FLR Voltzge;Regulator Circuits, e, ) e
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S fa) 6.3-VOLT REGULATOR. - The filament supply for hlgh-frequency oscillator V301 is
A [ regulated by two Zener diodes (CR951 and CR952). This insures frequency stability and minimizes the
IR A , effects of power fluctuations. The diodes are series-connected across the 18-volt a-¢ supply with op-
posing polarity. Each diode conducts in turn during each a-c alternation, and the non-conducting diode
clamps the filament supply voltage at approximately 6. 3 volts. Series resistor R951 carries both the
filament and dicde current and the diodes perform as a shunt voltage regulator. Fuse F955 protects the
hlament circuit in the event oi abnormal current.

: ®) 150— VOLT REGULATOR. Plate supply voltage for high-frequency oscillator V301 and
interpolation oscillator V401 is regulated by Zener diode CR953. The diode shunts the 175-volt d-¢

supply source and is connected with opposing polarity. Resistor R952 carries both the plate supply cur-
rent and the dinde current and the diode clamps the supply voltage at 150 volts. A bypass circuit through

terminal TB201-11 provides unregulated plate voltage to the receiver. Fuse F351 protects the plate-
supply circuit in the event of abnormal current,

b. OSCILLATOR-POWER SUPPLY 0-928/FLR. - The oscillator-power supply consists of two
L major assemblies: a 100-kc crystal oscillator-amplifier and a receiver power-supply. The crystal
oscillator-amplifier is a plug-in unit to facilitate servicing and replacement. The following paragraphs
describe the eperation of these assemblies.

k o, (1) 100-KC OSCILLATOR-AMPLIFIER, (See figure 4-25.) - The 100-kc oscillator-amplifier

.? consists of crystal oscillator V1001, buffer amplifier V1002, and amplifier V1003. A plug-in oven
(A1001) contains the 100-kc crystal (Y1001) and includes a thermostatic temperature-control element

. to maintain constant operating temperature for the crystal. In addition, an amplitude controlling
S ' feedback-loop consisting of diodes CR1002 and CR1003 maintains the amplitude of the 100-kc output at a
constant level.

{g) OSCILLATOR-AMPLIFIER. - Oscillator V1601 and the 100-kc crystal Y1001 are ar-
ranged in a Pierce circuit with variable capacitor C1003 to adjust the oscillator frequency for calibra-
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 divider consisting of re-
sistors R1010 and R1009. The reduced signal level from the divider is applied to the control grid of
amplifier V1003 through coupling capacitor C1010. Output transformer T1001 couples the plate of V1003
to the oscillator-amplifier output connector P1063, and then to the five connectors (J1058 through J1062)
which supply from one to five receivers with the 100-kc reference signal.

A Zener diode, CR1001, provides plate supply regulation for the oscillator (V1001) and buf-
fer (V1002). Amplifier V1003 receives unregulated supply voltage from the common +175—volt supply
circuit at connector PIOS? : i
TN : ) {b) AMPLITUDE CONTROL LOOP: - A negative d-c bias proportional to the amplitude of

.x the 100-kc signal is applied to the control grid of oscillator V1001 through resistor R1003. A portion
. Do : of the 100-kc sigral at the plate of buffer V1002 is applied to a half-wave voltage doubler circuit com-
posed of diodes "CR1002 and CR1003 through coupling capacitor C1003. Resistor R1012 provides circuit
S isolation to prevent the diodes from affecting the operation of V1002. The d-c voltage across load re-
( : ~ sistor R100S5 js regative with respect to ground and proportional to the signal magnitude at the plate of
- : V1002, A Io'::-nass filter formed by resistor R1007 and capacitors C1007 and C1008 effectively re-
moves the sigral camponent from the bias voltage. ¢

: Ar;phh.de control of the 100-kc output signal is obtained in the following manner: Anin-
. crease in aig::I ievvel at the plate of V1002 increases the negative bias applied to V1001 through resis--
S ' tor RI1G03. This additional grid bias reduces the signal output from V1001 and also {rom V1002. A
T " correspondiny decrease in signal level at V1002 decreases, in turn, the bias obtined irom the control-
- - loop circuit ard preduces an increase in signal level. Actueally, equalibrium is reached during operation
and the conol locp mntams a relahvely constant output level from the 100-kc oscmator-amphher.

o > (2) POWER SUPPLY (See figure 4-26.) - The power suz:ply prondes plate and filament volt- " .
. ages for the operation of one io five receivers. The supply consisis of a power tronsfermer (T1031),

~ 7 an a-c life-fiitar {FL3051), a bridze rectifier (CRIGSI through CR1054), and a two-section LC low-

o pass filter (L1031, L1052, C1051, and C1052}. A SELECTOR switch (S1051) provides lead compensa- ‘

I tion for the my when {ewer th:m five receivers are operated from the common supgply.

L . (a,) POVER TRAI\’SI‘OR\KEEL P—L_“avy a-c power is arplied to the primary of power _ .
trans!crmer Tlﬁal Imm connectar J 1051 _Filter FL1051 is 2 low-pass r-f filter which prevents = - ..

;fco;\ims;\mn“}- T o
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. spurleus r-f signals from entering or leaving the power supply. Fuses F1051 and F1054 protect the

- supply, and ON-OFF switch §1051 controls the application of primary power to the supply POWER in-
. _4 dicator lamp DS1051 lights when primary power is applied.

3. . Lo

£‘ Transformer T1051 hzs a tapped primary winding; termmals 2, 3, and 4 permit operation

B Irom a 105, 115, or 125-volt primary power source. Termimals 5 and 6 supply 213 volts ac to the

" “bridge rectifier. Terminals 7 and 8 provide 6.3 volts ac for the filaments of V1001, V1002, and V1003
“"7in the 100-kc oscillator-amplifier. Terminals 7 and 9 (terminal 7 is common), provide 18 volts ac to

."the*regulator circuit for high-frequency oscillator V301 filament (see figure 4-24). Terminals 11 and

A + 12 supply 7.3 volts ac to the filaments of the remaining tubes in the receiver(s). A predetermined volt-

,"t- age drop in the supply cables assures a normal 6.3 volts ac at the receiver(s). Terminals 7 and 10

(termmal 7 is common) supply 5 volts ac for the operation of counter lamps DS901, DS902, DS903, and
D8904

*

Terminals E and F of connector J1057 are connected to the power source at the primary of -

- transformer T1051 and supply even-heater voltage to the crystal-oscillator even (plug-in assembly

A1001). All supply connections to operate the 100-kc oscillator-amplifier are provided at connector
.. J1057, and all connections for the operation of one to five receivers are made at connectors J1052
* through J1056. Refer to figure 6-16 in Section 6 for a complete schematic diagram of the power supply.

() RECTIFIER AND FILTER. - A full-wave bridge rectifier consisting of diodes CR1051,
CR1052, CRI053, and CR1054 rectifies the a-c voltage from power transformer terminals 5 and 6. The
- recti ied voltage is applied to a two-section LC filter through SELECTOR switch S1052. Filter choke
1051 and capacitor C1051 form the first filter section, and filter choke L1052 with capacitor C1052
rm the final filter secion. Capacitors C1051 and C1052 are both plug-in components which facilitate
~rvicing and replacement. Resistor R1035 acts as the supply bleeder. Fuse F1052 is in series with
ne +175-volt circuit which supplies plate voltage through connector J1057-A for the 100-kc oscillator-
amplifier tubes. The fuse protects the power supply in the event of abnormal current.

- (c) SELECTOR SWITCH S1052. - Before the equipment is energized, SELECTOR switch
§1052 must be set to the position corresponding to the nurnber of receivers to be operated from the
com¥non 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 R1051, R1052, R1053,
and R1054 respectively reduce the oscillator-power supply output voltage to the nominal level for oper-
ation of one, two, three, or four 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 sinzle receiver draws load current of approximately
0.3 ampere (dc} 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

TROUBLESHOOTING

5-1. GENERAL. .

Effective troubleshooting of electronic equipment consists of identifying the nature of the trouble,
determining the assembly or circuit section at fault, and locating the defective part. Repairs and ad-
justments are then made to return the equipment to normal operating condition. A systematic procedure
is required. :

The first step when troubleshooting defective equipment is to identify the type of fault present.

: Faulty operation symptoms can range from intermittent minor defects to complete failure of the equip-
\ ment. The second step is to sectionalize the fault by identifying the assembly or circuit section respon-
sible. Special attention should be given to easily overlooked troubles such as incorrectly positioned
controls, loose connections, or blown fuses. Obvious faults such as burned-out parts, arcing, or
shorted components can often be located by visual or aural obser-ation. Once the troutle has been
located in a particular assembly, appropriate voltage, resistance, or continuity measurements can be
used to locate the defective part. Signal tracing is an especially effective troubleshooting method; the
absence or abnormality of a received signal at a particular circuit point can indicate the faulty equip-
ment section. )

. 3
ity

It is often possible to relate the trouble to a particular circuit section by noting abnormality of
meter readings or substandard response to control adjustments. Refer to the information in NAVSHIPS
91282 for a complete description of troubleshooting and testing methods.

! _ Troubleshooting Countermeasures Receiver R-1125/FLR and Oscillator-Power Supply 0-928/FLR
' will 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. | Troubleshoo;the circuit to determine the defective part.
Step 4. Remove the assembly for repair.
.—“\] : o .- Step 5. Replace the repaired assembly.
7 - Step 6. Test the equipment to verify that the fault has been corrected.
( 5-2. TEST EQUIPMENT, SPECIAL TOOLS, AND REFERENCE DESIGNATIONS.

a. TEST EQUIPMENT. - A list of test equipment required to perform the troubleshooting proce-
duresin this section is given below. Equivalent test equipment may be substituted.

(1) Multimeter AN/PSM-4C. ,
. (2) vacuum-Tube Voltmeter ME-30/U. o ‘e
- (3) Vacuum-Tube Voltmeter ME-6D/U. '
(4) Signal Generator AN/URM-25D.
. (5) Oscilloscope OS-8C/U.
. (6) Electron Tube Test Set TV-7D/U.

b. SPECIAL TOOLS. - No special tools are required to troubleshoot the equipment.

c. REFERENCE DESIGNATIONS. - Reference designaticns for all parts in a particular assembly
" are grouped numerically. The series of number grougs assigned to subassemblies in the R-1125/FLR
~ and the 0-928/FLR are given in table 5-1.

T - AAVTINTVTTATY sS.1
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TABLE 5-1. EQUIPMENT REFERENCE DESIGNATION NUMBERS
AND SUBASSEMBLY LOCATIONS

REFERENCE .
- NUMBERS SUBASSEMBLY SUBASSEMBLY LOCATION
51-99 Preselector, first and second r-f amplifiers R-1125/FLR
101 -~ 149 Not used
. . 151 - 199 Preselector mixer R-1125/FLR
e 201 - 249 Harmonic amplifier R-1125/FLR
) 251 - 299 Harmonic mixer R-1125/FLR
301 - 349 High-frequency oscillator R-1125/FLR
351 - 399 Tunable i-f filter R-1125/FLR
401 - 449 Interpolation oscillator R-1125/FLR
451 - 549 First i-f and injection amplifier R-1125/FLR
551 - 599 Mixer and second i-f amplifier R-1125/FLR
601 - 649 Agc amplifier R-1125/FLR
651 - 699 Interpolation oscillator buffer R-1125/FLR
701 - 799 Not used

801 -~ 899 Chassis R-1125/FLR
| . 901 - 949 Front panel R-1125/FLR
| %) 951 - 999 Rear panel R-1125/FLR

? " 1001 - 1049 100-kc oscillator-amplifier 0-928/FLR

; 1051 - 1099 Power supply 0-928/FLR

3. OVERALL TROUBLESHOOTING.

a. PRELIMINARY CHECK. - Before following the detailed troubleshooting procedure provided for
+ch assembly, check the front panel controls for proper setting, inspect the equipment for blown fuses
.nd faulty cable connections, and look for indications of damage such as broken wires or charred insu-
lation. Refer to the checking procedures given in NAVSHIPS 91828, particularly paragraph 3-3, "Test-
; - ing Techniques and Practices. "

b. CONTROL SETTINGS. - A list of front panel control settings for the equipment is given in
table 5-2. These preliminary settings are made in preparation for troubleshooting the R-1125/FLR and
the 0-928/FLR. Individual controls are readjusted as required when troubleshooting specific sections
of the equipment.

TABLE 5-2. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V)

®

¢ .- AND DIRECTION FINDER GROUP AN/FRA-54(V), PRELIMINARY CONTROL SETTINGS

CONTROL LOCATION SETTING
BAND R-1125/FLR 2-4
TUNING (Mc) R-1125/FLR 02.0
TUNING R-1125/FLR - 00.0
OUTPUT LEVEL R-1125/FLR midrange
AGC SLOW-FAST R-1125/FLR SLOW
SELECTOR 0-928/FLR (see CAUTION

’ below)
ON-OFF 0-928/FLR ON
CAUTION

Before energizing the equipment, SELECTOR switch
- 81052 on the 0-923/FLR must be set to a positioncor- . - -~ -
- responding to the rumber of receivers :cperated.

: n c OVERALYL TROUBLESHCOTING CHART. - Table 5-3, the ovefall troubleshooting chart, )
. describes a step-by-step procecure far localizing the trouble to a particular circuit section. Bya

,..”: process of elimination, the particanlar assembly ar circuit section at fault may often be determined.
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ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V)
AND DIRECTION FINDER GROUP AN/FRA-54(V), OVERALL TROUBLESHOOTING CHART

PROBABLE FAULT LOCATION

- . TROUBLESHOOTING
TABLE 5-3.
STEP AC TION
1 Set Oscillator-Pawer
Supply O-928/FLR ON-
OFF switch to ON
2 Adjust TUNING (Mc) con-
trol for dip on 100 KC .
TUNING meter. -
3 Tune signal using both -
TUNING controls
ne 4 Adjust OUTPUT LEVEL
PR control for indication on
R associated receiver
output load
5 Place BAND switch in
16-32 position

NORMAL INDICATION

MEGACYCLE and KILO-
CYCLE counter lamps
light

‘100 KC TUNING meter

dips
SIGNAL STRENGTH meter
shows signal present

Receiver output signal
present

DF HIGH indicator on front
panel lights

Fuses F954, F1051, and F1054

Refer to paragraph 5-10, first
i-f and injection amplifier

Refer to paragraph 5-13, agc
amplifier

Refer to paragraph 5-10, first
i-f and injection amplifier

Refer to paragraph $-17, DF
indicator

d.

a. GENERAL.
troubleshooting each subassembly in the equipment.
- schematic diagrams, and photographs showing the location of parts and test points.

5-4. FUNCTIONAL SECTION TROUBLESHOOTING.

sistance diagram is also included for each assembly.

- The paragraphs which follow in this section provide individual instructions for
Included are troubleshooting charts, functional

A voltage and re-

b. TEST POINT SYMBOLS. - For the purpose of rapid identification of circuit test points, sym-

bols are provided in troubleshooting tables and schematic diagrams.

significance:

[ PRy " . a

FLR.

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

~ the primary po~\ er circuit.
- listed in the NO
v 1nd1catlonV 1s_abnormal, fcllow instructicns men in the NEXT S}.EP column.

- ORIGINAL: .~

a0

WARNING

The symbols have the following

Indicates a major test point for checking circuit functions and localizing troubles, or a
major measuring point for signal or power supply voltages.

Indicates a secondary test point for isolating faults within a major section, and also
indicates adjustments.

Dangerous potentials are present in the O~-928/FLR.

« 5-5. PRIMARY POWER SECTION.

~ c. CONTROL SETTINGS. - Set the front panel controls as described in table 5-2.
OFF power switch on the O-925/FLR in the ON position POWER indicator DS1051 should light.

R CONFIDENI’[AL

a. 'GENERAL. - Figure 5-1 is a power distribution diagram of Oscillator-Power Supply 0-928/
When tracing the power circuit, maie sure that the main power is preseant.

b. TEST EQUIPMENT. - Use multimeter AN/PSM- 4C or equivalent to troubleshoot the primary
' power circuit,

R d. PRIMARY FOWER TROUBLESHOOTING CHART. - Table 5-4 is a troubleshooting chart for -
o Perform the steps in the order shown. Compare the results with those

MAL INDICATION column. If an indication is normal, proceed to the next step; if an -
To facnhtate measurements

With the ON-
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Figure 5-1.

051051

Cs
-
Q

YJ!OS?

FLIOS!

A

Primary Power Distribution, Schematic Diagram

and circuit checking, remove the O-928/FLR from the mounting plate. Invert the chassis, resting it on
the handles, and remove the bottom plate.

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

;

Figures 5-1
and 5-5

Disconnect primary
power before making
this measurement.

Using multimeter, check
for continuity between
terminals 2and 4, and 1
and 3 of FL1051.

Less thao one ohm,’
each section of filter
FL1051 o

. TEST
STEP POINT PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP
1 Figure 5-3 Place ON-OFF switch POWER indicator If indicator does not light
51051 in ON position. DS1031 lights check fuses F1051 and
. . F1054. If indicator still
‘does not light, check
DS1051.

2 Connect multimeter 105 to 125 vac If normal reading not ob-
between terminals 1 tained, check primary
and 2 of filter FL1051. power saurce. Check

Figures 5-1 cable to connector J1051.
and 5-5
3 WARNING

‘Replace filter FL1051,

RS

Figures 5-1
‘and §5-5 - -

Connect multimeter
across primary of T1051

(terminal 1to 2, 3, ar 4).} o

105 to 125 vac

Lo

If normal reading not
obtained, check switch

51051,

WARNING

- Disconnect primary
. power before checking

vt

- 81051, -
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5-6. POWER SUPPLY.

a. GENERAL. - The power supply section of the 0-928/FLR provides plate and filament voltage
for the aperation of one to five receivers (R-1125/FLR). It also supplies plate and filament power to
the 100-kc ozcillator-amplifier section in the 0~928/FLR. Faulty operation of the power supply will
cause erratic receiver cperation 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. .

b. PRELIMINARY CHECK. - Before performing the troubleshooting steps in table 5-5, carefully
mspect the power supply, especially the following: -

(1) Cable connections at J1051 and J1057, and connectors J1052 through J10586.
(2) Fuses F1051 and F1054.
(3) Clamps for plug-in capacitors C1051 and C1052.

WARNING

Dangerous potentials are present in the power supply
circuits.

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

d. CONTROL SETTINGS. - Set the controls to the positions indicated in table 5-2.

e. POWER SUPPLY TROUBLESHOOTING CHART. - Table 5-5 is the troubleshooting chart for

the power sioply. Perform the steps in the order shown and compare the results with those given in the
NORMAL INDICATION column. Figure 5-5 shows the location of test points.

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

TEST
|STEP POINT PRELIMINARY ACTION NORMAL INDICATION NEXT STEP
1 Figure 5-3. | Place ON-OFF switch in POWER indicator If indication abnormal,
ON position. DS1051 lights perform steps in table
5-4.
2 Connect multimeter from | +175 vdc +20% If rzading is normal,
- | pin 5 of XC1Q52 to proceed to step 6. U
chassis. Select 300 vdc reading is abnormal,
Figures 5-2,| range. ) proceed to step 3.
5-4 and 5-5
3 - Figure 5-3 Replace plug-in capaci- +175 vdc +20% U reading is normal,
tors C1051 and C1052 . proceed to step 6. U
and repeat step 2. ' . S reading is abnormal,
: V proceed to step 4.
4 Connect multimeter from | +190 vdc =20% : If reading is pormal,
termiral 1 of choke . check chakes L1051 a.nd
1.1051 to chassis. ‘ : 1.1052 for continuity.
: Replace if faulty, If ab-
normal, proceed to step
5.

- CONFIDENTIAL
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TABLE 5-5. OSCILLATOR-POWER SUPPLY O-328/FLR, POWER SUPPLY,
TROUBLESHOQTING CHART (Continued)

_ - TEST
|STEP |- POINT

PRELIMINARY ACTION

NORMAL INDICATION

NEXT STEP

5-3, and
5-5

Figures 5-2,

Connect multimeter from
terminal 6 to terminal 5
of transformer T1051.

Select the 300 vac range.

213 vac £20%

If reading abnormal,
disconnect rectifiers
CRI1051 through CR1054,
If still abnormal, check
transformer T1051.
Repeat steps in table
5-4. I reading is nor-
mal, replace rectifiers
CR1051 through CR1054.
Check SELECTOR switch
S1051, and resistors
R1051 through R1054.

Connect multimeter to
terminal 10 of trans~
former T1051 and
chassis. Select 10 vac

5 vac +20%

Figures 5-2, | range. through DS906 wiring.
5-3, and If reading normal,
5-5 proceed to step 7.

If reading is low accom-
panied by heating of cir-
cuit wiring, check for

short circuit in BDS903 -

®

5-3, and 5-5

Figures 5-2,

Connect multimeter
from terminal 11 to
terminal 12 of trans-
former T1051.

7.3 vac +20%

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

@

Figures 5-2
and 5-5

Connect multimeter from
terminal 9 of T1051 to
chassis. Select 30 vac
range. )

18 vac +20%

If reading abnormal,
check V301 filament-
regulator circuit. (Refer
to table 5-17.)

@

Connect multimeter from
terminal 8 of T1051 to

6. 3 vac +20%

chassis. Select 10 vac check for short circuit
: range. in 100 kc oscillator-
Figures 5-2 amplifier filament
and 5-5 wiring.

" If reading low and indica-

tion similar to step 6,

5-7.

100-KC OSCILLATOR-AMPLIFIER.

4

’ a. GENERAL. - The 100-kc oscillator-amplifier section of Oscillator-Power Supply O-828/FLR

- s mounged on top of the common power supply chassis.
plied by this subassembly for the operation of one to five receivers.

An accurate 100-kc reference signal is sup~
Faulty operation of the 100-kc

oscillator-amplifier czn affect the accuracy of receiver calibration or disable the receiver completely.
Figure 5-6 is a functicnal! schematic diagram; figures 5-7 and 5-8 show the location of parts, and figure
~ 5-9 shows the location of test points. ,

" b. ACCEéS - For access to the 100-kc oscillator-amplifier test points, remove the four screws
- WhiCh “mount the subassembly to the chassis and rotate the subassembly to expose the tube sockets and

 parts.

voltage to the subassembly.

Lo T

| ORIGINAL ..
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The power suzply cable at connector J1057 should remain connected tc proude plate and mament
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Figure 5-3. Oscillator-Power Supply 0-928/FLR, Top View, Location of Parts

c. PRELIMINARY CHECK. - Before troubleshooting the 100-kc oscillator-amplifier, check the
following: :

(1) Seating of V1001, V1002, and V1003 in their sockets.
{2) Cable connections at J1057 and J1063.
(3) Seating of crystal-oven assembly A1001 in its socket.

d. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME-30/U and ME-6D/U, osmllo-
scope 0S~8C/U, and electron tube test set TV-7D/U, or their equivalent.

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

. f. 100-KC OSCILLATOR-AMPLIFIER TROUBLESHOOTING CHART. - Table 5-6 is a trouble~

: - shooting chart for the 100-kc oscillator-amplifier subassembly. It provides for measurements of the
d-c plate voltage distribution and stage-by-stage signal tracing. Perform the steps in the order listed.
. Compare the results of each step with information in the NORMAL INDIC ATION column, and follow the
“*x ° linstructions in the NEXT STEP column. Figure 5-10 is a diagram of voltage and resistance measure-
i"° 7 ~ments for the oscxuator-amphﬁer assembly. - . :

N

e el . . - _,,‘— . o e .

o~ = e ae s R NOTE

S o To checl-. the output frequency of the 100-ke oscx]lator- s )
cLS L7 et eow o0 amplifier, refer to paragraph 6-32 in Section 6, Repair.. -

Ce o . T e s e v AT L e
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RIOS5  RIOS3 RIOS|  RIOS4 . RIOS2 ., TBIOSI = TBIOS2 _ TBIO33

7~

CRIOS!

e e S e e ey e

XFi054
XDSi051
JIO38
. Ji0B0

Jios!

XFI051
S1052 . XFI0S3.

'
o

XCI081 XCI052 - CRIO54 - ClOS4 - XFi052

L R . - B . ek . P e T . Toaw

Figure 3-3. Oscillator-Power Supply O-923/FLR, Location of Test Poicts
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maov €002 RtoI2

IOK i‘h 457
Ci08 .
TN 0“}2
cwor ~I-C1009
022 ™ 4700
UF
PIOG3
100KC TO
POWER SUPPLY
vee . g RIOI0 (41058 41062}
5600
/
€izos oy ciolo ® RIOIS .
> S & - 27
470 4700
8 1
CRIOI3 | 145 VDC)
SaT0K |
RIS LIS
180
S RIOTH 2 RICOD CIOH
1 S ok L $ 4700 L 4
ool
. ' @ —=UF <SRi014
:
. R1002 - RIOMH P1057
—L-ci002 AAA, AAA >S4 t17SV
“T> 510 33K 6800 e FROM
' . —C1005 ) POWER SUPPLY
- 022UF - CRIOO}
IN30058 @

NOTE:

ALL VALUES IN OHMS AND Ml"RG"LRGF.RnDS
“UNLESS OTHERWISE SPECIFIED.

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

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

TEST
POINT PRELIMNINARY ACTION NORMAL INDICATION NEXT STEP
Connect multimeter from | +175 vde :20% If reading abnormal,
junction of R1011 and - perfor m steps in table
R1014 te chassis. Select 5-5. If normal, proceed
300 vdc range. to next step.
Figures 5-6, ' :
5-8, and 5-9
Cornect multimeter from | +100 vdc +20% If reading abnormal,
iﬁ_i,; | juncticn of R1011 and o check R1011 and CR1001.
. CR1001 to chassis. If normal, proceed to

next step.
Figures 5-6,| =
5-8,and 5-9§ i’

Cennect mu!timater from | +85 vde 2200 ) If reading abrormal,
@ jurcticm I RIC22 and check R1002 and C1003.
€1305 to chassis. I normal, proceed to
Figures 5-6, : ‘ , - cext step.

5-8, and 5-9

MO IYOATTTAY.L - ORIGINAL
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TABLE 5-6. OSCILLATOR-POWER SUPPLY 0-928/FLR, 100-KC OSCILLATOR-AMPLIFIER,
TROUBLESHOOTING CHART {Continued)

5.8

TEST
STEP POINT PRELIMINARY ACTION NORMAL INDICATION NEXT STEP
4 & Connect vtvm ME=-30/U Vivm: 1.5vrms If reading and waveform
'°’ and oscillescope 05-8C/U | Scope: undistorted sine | normal, proceed to
P from terminal 3 of T1001 | waveform step 8. I abnormal,
to chassis. Note 100-kc proceed to next step.
Figures 5-6, | waveform on scope.
5-7, and 5-9

®

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

Using step 4 test equip-
ment, check signal at
pin 2 of V1002.

Vtvm: Sv rms
Scope: undistorted
sine waveform

If indications abnormal,
proceed to next step. If
normal, check V1003,
T1001, and C1010.

S

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

Using s.Len 4 test equip-
ment, check signal at
pin 2 of V1001.

Vivm: 0.5v rms
Scope: undistorted
sine waveform

If indications abnormal,
proceed to next step. If
normal, check V1002 a.nd
C1006.

&

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

Replace V1001 and re-
peat step 6.

See step 6

If indications abnormal, -
check C1001 and C1002.
Replace crystal oven
assembly A1001. If
vtvm reading too high,
proceed to next step.

®

)
6

Rl
=
o
w
n

¥
o
S

(3]
]
[\
3
Q.
(3]
[}
o

Measure d-c feedback
voltage at pin 4 of
V1001 using vtvm
ME-6D/U.

-2. 8 vdc +10%

If reading abnormal, ¢
proceed to next step. IU:
normal, recheck step 7.,

4

o

Figures
5- 8 and

U‘l Ul
co,a’

Measure 100-kc signal
at juncticn of CR1002
and CR1093 using vtvm
ME-30/U.

2v rms +10%

If reading normal, re-
place diodes CR1002 and
CR1003 repeat step 8.

If step 8 reading ab-
ncrmal, check C1007,
C1008, R1007, R1005,
and R1003. Replace
faulty part and rcpeat

step 4.

5-8. PRESELECTOR.

a. GENERAL. - The przselector corsists of the first and s2¢
ot the presslector
Figure 5-11 is a functicmal schemnatic dia*r:m c the pre
5-17 show the location of parts,

- version mixer.
vent reception.

Faulty operaticn

can reduc

zeolentos,
and fizures 3-18 through 5-21 show the Iocatien of ¢

cond r-f stages and the first con-
e the strength cf rzceived signals or pre-

Tigures 12 thro\.egh
est peints.

' ORIGINAL

b. ACCESS. - The pr
- points, pull out the receiver
“and the bottom of the chassis.

To cUtnin accoss to the test
Test points are aveilohle on beth the tep

5 located at the rear of the chassis.
cz+ver and raise it vertically.

ONFIDENTIAL 5-11
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©CI00B,  XVIOOI ¢ €IO04 . CIOI3  xAl001” *_cioi4
i .

T clon”
;"-.:37 ’ ”'
i : . Col0’  RION . RIOO8 RIOI4 . RICOS = RIOI3 = RIOIS |

S

" Figure 5-8. 100-Kc Oscillatar-Amplifier, Bottom View, Location of Parts
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Figure 5-9. 100-Kc Oscillator-Amplifier, Location of Test Points

ViOO!
7586
{v1-15 (vio
{R) 470
(vi-3 (v} 80
" {R)150K (R) 56 K
(V157 AC
vVio02
7586
{v113 {vio
{R) 470 3 12
1§ ] (V)63

R1<T0K e 2t R 25%
1o
(V157 AC

|
L

_—
/

NOTE:
READINGS TANEN w!TH A 20Q,C00-
OHMS-FER-VCLT “ULTIMETER

KEY TO SYMSCLS

(V) = INDICATES D-C VOLTASI TO GROUND.
{R} - INDICATES D-C RESISTANCE TO GRIUND.

viod2 viC03 j
00

/

JESG————ENVI

Figure 5-10. 100-Kc Oscillator-Amplifier, Voltage and Resistance Diagram
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€. PRELIMINARY CHECK. - Belore troubleshooting the preselector subassembly, check the
following: ,

(1) Seating of tubes V31, V52, and V151 in then’ sockets.
" (2) Cable connections at J51, J56, and J154,
(3) Soldered connections at chasszs feedthrough terminals.
. - d. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vivm ME- 30/U, signal generator
AN/URM—ZSD and electron tube test set TV-7D/U, or their equxvalents.

e. CONTROL SETTINGS. - Set the controls to the positions given in table 5-2.

f. PRESELECTOR TROUBLESHOOTING CHART. - Troubleshooting the preselector consists of
measuring the supply voltages and tracing signals through the circuits. Table 5-7 is the troubleshooting
chart for the preselector. Perform the steps in the order listed. Compare the results of each step with
infor mation in the NORMAL INDICATION column, and follow instructions in the NEXT STEP column.
Figure 5-22 is a diagram of voltage and resistance measurements for the preselector assembly.

TABLE 5-7. COUNTERMEASURES RECEIVER R-1125/FLR, PRESELECTOR,
TROUBLESHOOTING CHART

TEST
‘/) STEP POINT PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP
In turn, connect multi- C63: +175 vdc 220% If reading abnormal, per-
meter from chassis form step 2 in table 5-5.
feedthrougn capacitors Check capacitor C63.
C63, C61, and C165 to
chassis. Select 300 vdc | C61: +160 vdc +20% | If reading abnormal, check
range. R62 and C61.

C165: +175 vdc +20% If reading abnormal,
check C165 and R153.

Figures 5-11,

5-13, 5-16,
5-19, and
- 5-21
. 2 Connect multimeter C78: 3.15 vac 5% If reading abnormal, per-
.\ : " | from chassis feed- ‘ form step 7 in table 5-5.
: ' through capacitors Check capacitor C78.
C78 and C79 to chassis. .
Figures 5-11,|Select 10 vac range. C79: 315 vac £5% If reading abnormal, per-
5-13, and form step 7 in table S-5.
5-19 : Check C78.
3 Connect vtvm ME-30/U Vtvm: 100 mv rms If reading abnormal,
: ‘Q from (TP)J152 to (nominal) check V52, Check C72
chassis. Select 100-mv and L151.
range. Connect signal
) generator to (TP)J35,
: adiust for 13- mv output
at 2.0 mec.
Figures 5-11,
5-13, 5-14,
- .-} 5-15, 5-16,
- 5-18, and
“1 5-20

5-14;--';.';lfj L CONFIDENTIAL ' o ORIGINAL



.0 - AN/FLR-11(V), /FRA-54(V) RECEIVER CONFIDENTIAL Fig:
“" .o . . TROUBLESHOOTING IAVSHIPS 94581

5-1

\
Figure 5-12. Preselector (R-F Subassembly), Side View, Location of Parts
‘ N T4 4 LS7. ces R63 RE68 L62 Xvs2 L6l RE6 ceq
Cc72
C76
P R&7
R64
RS56
R s : ' L52 ' -
. Figure 5-13.
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Figure 5-14.

5 - Jgs5(TP) €73 ss2 C7O. -

Preselector (R-F Subassembly), Top View, Location of Parts

LT et WS e

. Figure 5-15. Preselector (*fixer Sabaséembly), Top View, Location of Parts
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.* _ Figure 5-16. Preselector (Mixer Subassembly), Bottom View, Location of Parts
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- - .. FigureS-17. Freselector (Mixer Subassembly), Interior View, Location of Parts
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; - Figure 5-18. Preselector (R-F Subassembly), Top View, Location of Test Points
TABLE 5-7. COUNTERMEASURES RECEIVER R-1125/FL.R, PRESELECTOR,
TROUBLESHOOTING CHART (Continued)
e TEST '
- . STEP} POINT PRELILINARY ACTION NORMAL INDICATION NEXT STEP
~_,.,>.§ 4 Connect generator to Vtvm: 100 mv rms If reading abnormal,
' @ (TP)J32 and reduce {nominal) check V51. Check C57
output to 5 mv. and LS55,
Figures
5-11, 5-12,
5-13, 5-14,
and 5-18
5 Connect geasrator to Vitvm: 100 mv rms If reading abnormal,
{6/} J51 (at J8532 ANT). (nominal) check R51 and L51.
—< Reduce cutput to 1 mv. ’
. Figures 5-11,
- . 5-14, and
- 5-18

5:9. TUNABLE I-F FILTER.

a. DIAGRAMS. - Figure 3-23 is a functicnal schematic diagram of the tunatle i-f filter. Reler
also to figure 5-11, the functicnal schematic diagram of the preselector, because the plate-lead circuit
. for V151 (the preselector mixer) is part of the tunable i-f filter circuit. Figures 5-24 and 5-23 show
e the location of parts of the turmbie i-f filter and figure 5-25 shows the location of test points.

e
LT e
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Figure 5-21. Preselector (Mixer Subassembly), Bottorn View, Location of Test Points

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

{1) Input and cutput connectors at P154 and P456.
(2) Soldered connection at feedthrough terminal E351.

c¢. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME-30/U, and signal generator
AN/URM-25D, or their equivalents.

d. CONTROL SETTINGS. - Set the controls to the positions given in table 5-2. Reposition BAND
switch to 16-32 and tune receiver to 32.000 mc.

NOTE

Before troubleshooting the preselector, attacha clip

lead from C74 to ground to remove the agc voltage.

e. TUNABLE I-F FILTER TROUBLESHOOTING CHART. ~ Table 5-8 is the troubleshooting chart
for the tunable i-f {ilter. Troubleshooting the tunable i-f {ilter consists of measuring the supply voltage

applied at chassis terminal E251, and testing the circuit operation with an externally applied signal.
Electron tubes are not used in this assembly.

~ - 'TABLE 5-8. COUNTERMEASURES RECEIVER R-1125/FLR, TUNABLE I-F FILTER,

TROUBLESHOOTING CHART

TEST
STEP POINT

 PRELIMINARY ACTION NORMAL INDICATION

NEXT STE?P

S

.l .| Figures

5-23, 5-24,
. and-5~26.

Comnect multimetzr from | E351: +125 vdc =205
feedthrough termircat
E351 to chassiz. Select
300 vdc range.

If readirg abnormnl, por-
form step 2 in table 5-5.
Check R251 and €332

s

CONFIDENTIAL

ORIGINAL
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TABLE 5-8. COUNTERMEASURES RECEIVER R-1125/FLR, TUNABLE I-F FILTER,
TROUBLESHOOTING CHART (Continued)

TEST . .
STEP POIN PRELIMINARY ACTION NORMAL INDICATION NEXT STEP
2 Disconnect output cable Vivm: 320 mv rms If reading abnormal, re-
: ' at J456. Connect vtvm {nominal) move tunable i-f filter
ME-30/U to P456. Con- assembly and check cir-
» nect signal generator to cuits. Refer to paragraph
(TP)J152 and adjust for 6-4f [er removal in-
1675-kc unmodulated structions.
output of 500 mv. Set
’ KILOCYCLE counter to .
Figures +50.0.
5-23, 5-26, |
and 5-20

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

a. DIAGRAMS. - The first i~f and injection amplifier assembly contains three functional circuits.
The following functional schematic diagrams are provided for these circuits:

Figure . Title

5-27 . First I-F Amplifier
5-28 Injection I-F Amplifier
5-29 Output Amplifier

Figures 5-30 and 3-31 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 injection amplifier is located at the right rear of the chassis;
pull out the receiver and raise it vertically to expose the test points.

¢. PRELIMIVARY CHECK. - Before trcubleshocting the first i~-f and injection amplifier (including
the output amplifier}, make a preliminary inspection with emphasis on the following:

(1) Seating of tubes V451 to V461, inclusive, in their sockets.
(2) Cable connections at J456, J4€0, J451, J452, J461, and J462.
(3) Al scldered connections at chassis feedthrough terminals.

d. TEST EQUIPMENT. - Use multimeter AN/P521-4C, vivm ME-6D/U, vtvm ME-30/U, signal
generator AN/URM-23D, and electron tube test set TV~ "'D/U or their equivalents.

WARNING
Dangerous potentials are present in these circuits,

e. CONTRQOL SETTINGS. - Place the conivels in the pLSlthI'l.:« listed in table 5-2. Excopticas

i

will be made for caricin steps in the troubleshootis - procedure.

f. FIRSTI-F AND INJECTION ANMPLIFITY TROUBLESHOOTING CHART, - Table §-01is the

troubleshoctins chatt foT the throe functicnal soe E»"l this assa=bly. "exm a2 FEos in the order
listed and contzoe ih2 rosulls with these given in o RMAL INDICATION coluran, T
‘instructions in th2 N£XT STEP column. Figure - -1 is a vellage and resistance dicgram.
1CTE
Before troubleshecting the Iirst i-f and injection ampelifier,
attach a clip lead fro= CZ23 iz chassisto remove the oz

vaitage.

ORIGINAL + . - .~ CONFIDINTLS 5-23
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st V] 315 AC
5750
{v) 345 AC 2N (v) 125
3 o N (R} 33K
v 22 (v} 100

(R} 220 {R) 33K

(vl 0
(R) 100K

{(vio
(R} 0.2

PRESELECTOR
MIXER

U

vi5)

vsa2 r
PRESELECTOR

/ IST & 2ND R-F

/ V1 315 AC N (V1 3.15 AC

(V) 315 AC " V) 65 {v) 315 &C % {v) 165
. (R] I1ex (R} 15K

O )

V112 (v) 110 w112 V) 110
(RT 68 (RY 28K {R) 68 {RT 25K
10 tviiz v) 0 V112
{R1 470K 5749 (A1 68 {R) 470K RGN (R168

€:
READINGS TAXEN W!TH A 20,0C0-OH\IS-PER-VOLT MULTIMETER.

KEY TO SYMBOLS
{V1-INDICATES D-C VCLTAZE TQ GROUMD. .
{R]- INDICATES O—C RESISTANCE TO GRIUND.

Figure 5-22. Preselector, Voltage and Resistance Diagram - ’
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PS4  P456
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Bomoaeo
Figure 5-24. Tunable I-F Filter, Top View, Location of Parts
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: . Figure 5-25. Tumable I-F Filter, Side View, Location of Parts
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Figure 5-26. Tunable I-F Filter, Location of Test Points
TABLE 5-3. COUNTERMEASURES RECEIVER R-1125/FLR, FIRST I-F AND
INJECTION AMPLIFIER, TROUBLESHOOTING CHART
TEST
STEP POINT PRELIMINARY ACTION NORMAL INDICATION NEXT STE®P
1 . Connect multimeter from | C452: +175 vdc +20% If reading abnormal, per-
- chassis feedthrough form step 2 in table 5-5.
- capacitor C452 to chassis. Check capacitor C452.
: Select 300 vdc range. .
Figures
5-27 through
3-33

Figures 5-27
through 5-33

Cornect multimeter from
feedthrough capacitors
C4353 and C454 to chassis.
Select 10 vac range.

C453+ 3.15 vac 5%

C4354: 3.15 vac 255

If reading abnormal, per-
form step 7 in table 5-5.
Check C4533.

If reading abnormal, psr-
form step 7 in table 5-5.
Check C454.

CONFIDENTIAL

3 Cornect vivm ME-39/U Vivm: 0.1v rms If reading abaormal,
. to Ji60 {disconnect cable | (210%) check tubes V438, V4357,
Vi338). Turn CUTPUT ‘ V153, and V459, Check
LEVEL conirol fully cw., OUTPUT LZVEL control
: Disconnect cable at J451. R901, and RE08.
' Connect signal generator ’
to (TP)J:54, adjust for
Figures 5-27 | 133 uv cutput at 220 ke.
through 5-33 | *
o Aninméar.
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TABLE 5-9. COUNTERMEASURES RECEIVER R-1125/FLR, FIRST I-F AND
- INJECTION AMPLIFIER, TROUBLESHOQTING CHART (Continued)
STEP PRELIMINARY ACTION NORMAL INDICATION NEXT STEP

A g
,°. . Qg)
£ "

~ 3

Figures 5-27
through 5-33

J Connect vtvm ME-30/U

to (TP)J464, and signal
generator to (TP)J457,
Adjust generator for
0.02v cutput at 1675 kc.

Vtvm: 0.1vrms (x10%)

If reading abnormal, check
V455 and C478.

@@

- Figures 5-27
through 5-33

Connect vtvm ME-30/U
(TP)J455, and signal
generator to (TP)J454.
Adjust generator for
0.05v output at 1455 kec.

Vtvm: 0.1v rms {+10%)

If reading abnormal, check
v453.

©

Figures 5-27
through 5-33

CR451.

6 Connect vtvm ME-6D/U Vtvm: =10 vdc If reading abnormal, re-
to {TP)J466. (Leave (+10%) move bottom plate from

signal generator as ad- assembly and perform
justed in step 5.) Select nex: step.

Figures 5-27 | vdc range.

through 5-33
Connect vtvm ME-6D/U Vtvm: -10 vde If reading abnormal,
at junction of C467 and (x10%) check C467. If reading

normal, check R453, R460,
R464, and R465. Check
C461 and C466. Repair
and repeat step 6.

Connect vtvm ME-30/U

Vtvm: 0.1vrms

If reading abnormal, check

.\, to (TP)J454, and the (£10%) V451, V452, and C482,
_ signal generator to J451. SR
‘ 2 Adjust generator for
'@y 0.02v output at 825 ke.
g |
Figures 5-27
through 5-33
9- Connect vtvm ME-30/U Vtvm: 1. 0vrms If reading abnormal, check
to J462 (disconnect (£10%) V4€0, V461, and C495.
cable), and signal gen- ‘
erator to J461 (discon-
nect cable). Adjust gen-
erator for 0. 1v output
at 65 ke.
Figures5-27
throvgh 5-33
ng CONFIDENTIAL
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V460 95vDC £0 o f | 2 /
5V FEEDBACK 68K 17IVDC . | P Jas2 ¥
Msse A2 ' g - '2 3; [TO J90i-A3
FROM./ ya6i - ' 173vDC ! “ !
V553
£
(65KC) ’_"_') A
AMPLIFEER V
’ V460
lw| | [
¢ 10K “TN033UF
(63
L vacy |
TO TO
C454 €453
= v = v =
+75V +175V
- {cas2)
NOTE:
ALL VALUES IN GHMS AND MICROMICROFARAOS
UNLESS OTHERWISE INDICATED.
Figure 5-29. Output Amplifier, Functional Schematic Diagram )
. - . -

5-11. INTERPCLATION OSCILLATOR BUFFER.

a. GENERAL. - The interpolation oscillator buffer provides a 580- to 680-kc signa2l from the
interpolation oscillator (V401) to the VFO OUTPUT connector (J902) on the receiver front panel. The-

" buifer (V651) provides signal amplification and circuit isolation to prevent signal- monitoring instru-

ments connected to J902 from affecting oscillator operation. Figure 5-35 is a functjonal schematic dia-
g-ram of the interpolation oscillator buffer, figures 5-36 and 5-37 show the location of parts, and figure

5-38 shows the location af test pomts.

b. ACCESS - The interpolation oscillator buffer assembly is centrally located near the rear c‘

- the chassis. Pull out the receiver and raise it vertically to expose the connectors and the test points.

¢. PRELIMINARY CHECK.
" preliminary inspection with emphasis on the following:

- Before troubleshooting the interpolation oscillator buffer, make a

(1) Input and :mtput connectors at J651 and J652.

(2) Seating of tube V651 in its socket.
(3) Soldered connections at chassis feedthrough termmais

: d. TEST EQUIPLENT. - Use multimeter AN/PSM-4C, vtvm ME-30/U, signal generator AN/
URM-25D, and electrca tube test set TV-TD/U, or equivalent test instruments.

CONTROL SETTINGS. - Set the front panel controls to the positions given in table 5-2

e
. - Troubleshooting

f. INTERPOLATION OSCILLATGR BUFFER TROUBLESHOOTING CHART
the inferpolation buffar consists of measuring the supply voltage arplied and testing circuit cperaticn
with an externally azpii=d signal. Perform the steps listed in the interpolaticn osciliator Lrifer

troubleshooting chart, table 5-10, in the order given and compare the results with those listed in the

- NORMAL INDICATION column. Then follow the instructions in the NEXT STEP column. Figure 5-39

is a voltaoe and resistance diagram.

ORIGINAL CONFIDENTIAL -
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" Figure CONFIDENTI/L AN/FLR-11(V), /FRA-51(V) RECEIVLE
5-30 NAVSRIPS 94591 TROUBLESHOOTING
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' Figure 5-30. First I-F and Injection Amplifier, Top View, Location of Parts
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- Table - CONFIDENTIA', AN/FLR-11{V), /FRA-54(V) RECEIVER
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TABLE 5-10. COUNTERMEASURES RECEIVER R-1125/FLR, INTERPOLATION
OSCILLATOR BUFFER, TROUBLESHOOTING CHART

TEST .
STEP POINT PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP
X . Connect multimeter from | C654: +175 vdc +20% | I reading abnormal, per-
) @ chassis feedthrough . : form step 2 in table 5-5.
capacitor C654 to chassis. ' Check capacitor C654.
Select 300 vdc range.
; Figures 5-35 .
- through 5-38
2 Connect multimeter from | C655: 3.15 vac +5% If reading abnormal, per-
feedthrough capacitors form step 7 in table 5-5.
C655 and C656 to chassis. Check C655.
Select 10 vac range. :
Figures 5-35 C656: 3.15 vac +5% If reading abnormal, per-
through 5-38 form step 7 in table 5-5.

Check C656.

A

Figures5-35
through 5-38

Connect vtyvm ME-30/U
to J902 VFO OUTPUT
(on panel). Connect
signal generator to J651
{remove cable We08).
Adjust generator output
for 0. 3v at 630 kec.

Vtvm: 2v rms +10%

If reading abnormal,
check V651 and C651.

‘ ’Figur
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Figure 5-33. First I-F and Injection Amplifier, Bottom View, Location of Test Points

p- 5-12. MIXER AND SECOND I-F AMPLiFIER.

a. GENERAL. - The mixer and second i-f amplifier consists of three circuit secticns: a bal-
-anced mixer (the third conversion mixer), a two-stage 65-kc i~f amplifier, and a 285-kc crystal oscil-~
lator. Faulty operation of this assembly can reduce the strength of received signals, or prevent re-
ception. Figure 5-40 is a functional schematic diagram of the mixer and second i-f amplifier, figures
5-41 and 5-42 show the locaticn of parts, and figure 5-43 shows the location of test points.

b. ACCESS. - The mixer and second i-f amplifier is centrally located on the left side cf the -
chassis.  Pull out and lower the receiver. All connectionsand test points are exposed on the icp of the
chassis. i - Co - :

¢. PRELIMINARY CHECK. - Before troubleshooting the mixer and second i-f amplifier, perform
the preliminary inspections given below:"
”””” (1) Seating of tubes V551, V352, aad V553 in their sockets.
(2) Cable connections at J351 and J353.
(3) Soldered connections at chassis {eedthrough terminals.

d. TEST EQUIPMENT. - Use rmuitimeter AM/PSM-4C, vtvm ME-30/U, signal gonarcier
AN/URM-25D, oscilloscope CS-8C/U, and electron tube test set TV-7D/U, o equivalent test instru-
ments. - , . , ' :

e. CONTROL SETTINGS. - Sat the front panel controls to the positicas given in table 5-2. Ex-
ceptions will be made for certain steps curing the troubleshooting precedare. .
f. MIXER AND SECOND I-F AMPLIFIER TROUBLESHOOTING CHART. - Table 5-11 i3
.. troubleshooting chart for the mixer and seccnd iof amplifier. It provides for mcasurements cf
supply voltage, ouiput of the 283-ke cxystzl cscillator, and signal levels at test points. Figure 5
a diagram of voltage and resistance measurements for this assembdly.. .

a
the o
-44 is.

’
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5-12 o NAVSHIPS 94581 TROUBLESHOOTING
“‘ ~ NOTE
- To check the output frequency of the 285-ke crystal
oscillator, refer to paragraph 6-4g in Section 6, Repair. -
-~ TABLE 5-11. COUNTERMEASURES RECEIVER R-1125/FLR, MIXER AND SECO\ID
= I-F AMPLIFIER, TROUBLESHOOTING CHAR’I‘ .
| - TEST : ~
'STEP POINT PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP
1 Connect multimeter from | C552: 175 vd¢ +20% If reading abnormal, per-
. chassis feedthrough form step 2 in table 5-5.
. capacitor C552 tochassis. Check capacitor C552.
Co- Select 300 vdc range.
Figures5-40
through 5-43
2 Connect multimeter from | C553: 3. 15 vac +5% If reading abnormal, per-
feedthrough capacitors form step 7 in table 5-5.
C553 and C554 to chassis. Check C553.,
Select 10 vac range.
Figures 5-40 C554: 3.15 vac +5% If reading abnormal, per-
through 5-43 form step 7 in table 5-5.
Check C554.
3 Connect vtvmm ME-30/U Vivm: 0.65v rms If reading or waveform
and oscilloscope from abnormal, check V551,
‘ . (TP)J552 to chassis. Scope: Undistorted R564, and C566. Replace
Monitor 285-kc waveform | sine waveform crystal Y551.
Figures5-40 | on scope.
through 5-43
4 = Connect vtvm ME-30/U Vtvm: 0.1v rms If reading abnormal,
*@' , to J553 (disconnect (Adjust generator fre- | check C564. Check also
"V} cable W807). Connect quency for 2 maximum | V552, v553, and C563.
. g@ ' signal generator to J551. | reading on vtvm) Refer to paragraph 6-4¢g
o ‘ {Disconnect cable W806). for RESERVE GAIN -
- , Adjust generator for control adjustment.
- 0.035-volt cutput at
Figures 5-40 | 200 kc.
through 5-43
5. 2N Connect oscilloscepe to Scope: Undxstorted If waveform distorted, or
'@’ J553 and note wavefarm. | sine wave both 220-%c and 285-kc
e signals present, check
- — transformers T551 and
Figures5-40 T552, and dicdes CR551
E through 5-43 through CR554. '
. 5=-13. AGC AMPLJFIER.

- a. GENERAL. - The age amplifier provides an agc voltage for automatic grin centr

ol {a5c) of

- the preselector r-f amplifiers, and four stages in the fnrst i-f amplifier. The agc amzlifier assembly
“also contains the 100-kc buffer-amplificr stage. This circuit amplifies the 109- hc reference signal

: L8 R frorn the O-928/FLR prior to harmeczic ganeratloﬂ in
" functional schematic diagram of the agc

the harmenic amplifior
T amplifier and the 180-kc buffer-amplifier..

circait. Fizure 5-15 5isa
Fxg,requ—«ab and

- 5-47 sfaow the locatnon of parts, and flsm-e 5—-:8 shov,s the locatlon of test points. -

l‘},\,_,':
[N

£ NN TRCTES TR Mreer & W

A.»" b. ACCESS. - The age amphﬁer ass embly is tocated on tep of the cbasszs near the fmm: p:mel. o
Pull out the receiver and mt it dowumrd to expose tbe test pclnts. . o

RSP Y e
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"

— — — ———————
! oL |
VESI R653 1 \ J652
| INTERPOLATION ! Fgg‘rdrso::m
0SC BUFFER 7 (FRONT P
! 7586 o —VFo
From V65! 83! OuUTPUT
V40l . R S
{580-680 KC)
7 I\ o001 uF

(T8B01-9) 6.3 VAC

(T8801-20) { TBE01-28)
NOTE:

ALL VALUES IN OHMS AND MiICROMICROFARAOS
UNLESS OTHERWISE SPECIFIED.

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

Figure 5-36. Interpolatioa Oscillator Buffer, Bottom View, Location of Parts

- g . IR

CANFIENTIAL

Figure
3-35
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‘c. PRELIMINARY CHECK. - Brfare troubleshooting the age amplifier assembly (and the 100-kc

buffer-amplifier), make a preliminary inspection with emphasis on the following:

(1) Seating of tubes V£0} 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.

J65t c652 V65t J652

Figure 5-37. Interpolation Oscillator Buffer, Top View, Location of Parts

- Figure §-38. Interpolation Oscillator Buffer, Location of Test Points - _
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d. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME-6D/U, vtvm ME-30,U, signal
generator AN/URM-25D, and electron tube test sct TV-7D/U, or their equivalents.

e. CONTROL SETTINGS. - Set the front panel controls to the positions given in table 5-2. Ex-
ceptions will be made fci certain steps during the troubleshooting procedure.

{f. AGC AMPLIFIER TROUBLESHOOTING CHART. - Table 5-12 is a troubleshooting chart for
the agc amplifier. It provides for the measurement of supply voltage and signal levels at circuit test
points. Figure 5-49 is a diagram of voltage and resistance measuremenats for this assembly.

TABLE 5-12. COUNTERMEASURES RECEIVER R-1125/FLR, AGC AMPLIFIER,
' TROUBLESHOOTING CHART

PRELIMINARY ACTION

NORMAL INDICATION

NEXT STEP

TEST
STEP POINT
‘
Figures 5-45

through 5-48

Connect multimeter from
chassis feedthrough
capacitor C602 to chassis.
Select 300 vdc range.

C602: +175 vdc +20%

If reading abnor mal, per-
form step 2 in table 5-5.
Check capacitor C602.

©,

Figures 5-45%
through 5-48]

Connect multimeter from
chassis feedthrough
capacitors C603 and C604
to chassis. Select 10
vac range.

-

C603: 3.15 vac +5%

C604: 3.15 vac 5%

If reading abnormal, per-
form step 7 in table 5-5.
Check C603.

If reading abnormal, per-
form step 7 in table 5-5.
Check C604.

3 A

v@r
D]
LN

v@v
P}

Figures 5-45
through 5-48

Connect vtvm ME-6D/U
from terminal E606 to
chassis. Connect sig-
nal generator from J601
to chassis (remove
cable). Adjust gen-
erator for 0. 015v cutput
at 220 kc.

Vtvm:
+10%

-10 vdc

If reading abnormal, per-
form next step.

®

Figures 5-45
through 5-48

Connect vivm »ME-6D/U
to terminal E695 (leave
generator as in step 3).

Vtvm:
+10%

-11.5 vdc

If reading nor mal, check

5301 {AGC SLOW-FAST).
Check CR603. I reading
abnormal, perform next

step.

through 5-48

Figures 5-451

Connect vtvm ME-6D/U
to terminal E602 (leave
generator as in step 3).

Vtvm: +21 vdc +10%

U reading norwal, per-
form step 6; if abnormal,
check R613 arnd CR604.
Check also tubes V601
through VEO4.

8 -

Figures 5-435
through 5-48

Disconanect cther test
instruments and con-

nect multimsater from -
chassis feedthrough
capacitor CE21 to chassis.
Wete reading for all BAND
pcsiticas. cem

Vtvm reading:

2-4: 6.5 vdc :20%
4-8: 14 vdc £20%5
8-16: 27 vdc *20%
16-32: 60 vdc +20%

I readings zbormal,
check C€91, 1G22, and
R624. Also R£01, R802,
and R803 for each BAND
switch position.

" QRIGINAL -

.. CONFIDENTIAL . -
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TABLE 5-12. COUNTERMEASURES RECEIVER R-1125/FLR, AGC AMPLIFIER,

TROUBLESHOOTING CHART (Continued) (
TEST . . S
STEP POINT PRELIMINARY ACTION NORMAL INDICATION NEXT STEP
1 ' Place BAND switch in Vtvm: 0.1v rms x10% | If reading abnormal,
\20) position 4. Connect ' r check V605 and C613. I
— vtvm ME-30/U from con- - C normal, perform next
nector P201 to chassis step.

{remove P201 from -
@ J201). Connect signal
) generator from (TP)J603

to chassis. Adjust gen-
Figures 5-45 | erator for 0.008v outgut
through 5-48 1| at 100 ke.

8 Connect sizgnal generator } Vtvm: 1.0v rms If reading abnormal,
to J602. Adjust for -+10% check L8602 and C611.
0. 008v output at 100 kc.
Figures5-45 | (BAND switch in
through 5-48 | position 4.)
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XV552 C564 RS66 ©  RS6B. © XV55I  RSe5 _RS67

C563

Xv553

R562 R356

R557 1551

Figure 5-41. Mixer and Second I-F Amplifier, Bottom View, Location of Parts

5-14. HIGH-FREQUENCY CSCILLATOR (HFO).

a. GENERAL. - The high-frequency oscillator (HFO) V301 generates a local r-{ signal which is
applied to the preselector mixer (V151) and also to the harmonic amplifier mixer (V251). The HFO
provides an injection signal for the first frequency-conversion to 1625-1725 kc, and also develops the
825-kc signal for incremental tuning of the receiver. Figure 5-50 is a functional schematic diagram of
the HFO. Figures 5-51, 5-52, and 5~53 show the location of parts, and figure 5-54 shows the location

of test pomts.

b. ACCESS - The HF O assembly is centrally located on the receiver chassis. To obtain access
to thetest points, pull out the receiver and raise it vertically. Test pomts are located on both the top

‘ and bottom of the assembly.

c. PRELIMINARY CHECK. - Before troubleshooting the high-frequency oscillator, make a pre-
hmmary inspection with emphasis on the following:

(1) Seating of tube V301 in its socket.
(2) Cable connecticns at J301 and J302.
(3) Al soldered connections at chassis feedthrough capacitors.

d. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME-30/U, vtvm ME-6D/U, oscil-
loscope 05-8C/U, and electron tube test set TV-7D/U, or equivalent test equipment. '

WARNING
Dapgerous po;entxals a.re present mthnse cwcmts. .

3. CONTRGL SETTINGS. -~ Place the tront p.n.,l cc"t"ols in posmons hsted in tahle 5-«2. ‘

" f. HIGH-FREQUENCY O3CILLATOR TACUSLESHCOTING CHART, < Table 5-13 is the tm.«lo- T
: ,s'hooti"zig chart for the HFQ. Pezform the steps in the order listed and compare results with those given -

“+''is a voltage and resistance diagram. V e

*-" ifi"the NORMAL INDICATION column. Then follow instructions in the NEXT STEP column. Figure 5-55 s :



. AN/FLR-11(V), /FRA-54(V) RECEIVER CONFIDENTIAL  Paragraph
TROUBLESHOOTING MAVSHIPS 94581 v 5- 14f
'NOTE

e ‘ , To check the output frequency of the HFO, refer to
Lo A paragraph 6-4d in Section 6, Repair,

TABLE 5-13. COUNTERMEASURES RECEIVER R-1125/FLR, HIGH-FREQUENCY
OSCILLATOR, TROUBLESHOOTING CHART

" TEST : .
STEP POINT PRELIMINARY ACTION NORMAL INDICATION NEXT STEP
1 Connect multimeter from | C317: +150 vdc +3% If reading abnormal, per-
@ chassis feedthrough form step 4 in table 5-17.
. > capacitor C317 to chassis. Check C317.
. . Select 300 vdc range.
: Figures 5-50

“through 5-54

2

Figures 5-50
through 5-54

O

Figures 5-50
through 5-54

“
Figures 5-50
through 5-54

Connect multimeter from | C315: 6.3 vac +3%
chassis feedthrough
capacitor C315 to chassis.

Select 10 vac range.

If reading abnormal, per-
form step 2 in table 5-17.
Check C315.

Connect vtvm ME-30/U Vtvin: 8v rms +10%
to connector J301 and
then J302. (Remove
cables W802 and W803).
Connect oscilloscope to

same points.

If reading abnormal, check
C312 and C313; perform
Scope: Undistorted next step.

sine waveform

Connect vtvmm ME-60/U
to (TP)J303.

Vtvm: -15 vdc 210% If reading abnormal,

check V301 and R308.

- « 5-15. INTERPOLATION OSCILLATOR.

L a. GENERAL. - The interpolation oscillator V401 generates an r-f signal from 680 to 580 kc
i . : whichis applied to the injection mixer (V443}, and also the interpolation oscillator buffer (V631).
( Faulty operation of the interpolation oscillator can degrade recaption or disable the receiver. Figure
. 5-56 is a functional schematic diagram of the interpolation oscillator. Figures 5-57 and 5-58 show the
-~ location of parts, and figures 5-59 and 5-€0 show the location of test points.

b. ACCESS - The interpolation oscillator is located on the right side of the receiver chassis

near the front panel To obtain access to the mterpolatxon oscillator test pomts, pull out the receiver
andraise it.

- PRELII TMARY CHECK. - Before troubleshooting the mterpolatxon oscillator, make a pre-
hmm:lry mspectxoq with emﬂ“asxs on the following: R ..

{1) Seating of tuhe V 01 1n 1ts socket.
(2) Cable cc—:.::tm Pis : ) P LIRPRP R
(3) All solderegd ccmecuo‘_s at chnssxs Ieedthro.zgh c‘.pamt:':s. 2o 'j» ,_' )

- " TEST EQUIPAENT. = Us° multimeter AN/PSIM-—-: , vivm ME‘. JO/U, oscmoscope OS BC/U
. ‘.nd electron tube. tett set ﬂ-’D/U ar eqmvalent test equlp'n°nt. Clslis S s

Ry z;*‘uv

e CONTROL sanm\.s. PIace the pa.nel controxs in posxtinns listed, mmme ‘s-z.n
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’ - TABLE 5-14. COUNTERMEASURES RECEIVER 1125/FLR, INTERPOLATION
- OSCILLATOR, TROUBLESHOOTING CHART
TEST .
STEP POINT PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP
‘ilf Connect multimeter from | C409: +150 vdc +5% If reading abnormal, ‘per-

Figures 5-56
through 5-60

chassis feedthrough
capacitor C409 to chassis.
Select 300 vdc range.

form step 4 in table 5-117.
Check C409. ’

Figures 5-56
through 5-60

Connect multimeter from
feedthrough capacitor
C412 and C413 to
chassis. Select 10 vac
range.

C412: 3.15 vac +5%

C413: 3. 15 vac +5%

I reading abnormal, per-
form step 7 in table 5-5.
Check'C412.

X reading abnormal, per-
form step 7 in table 5-3.
Check C413.

Vtvm: 0.35 v rms

(£10%)

Connect vtvm ME-30/U
and oscillosccpe from

P452 to chassis. (Re-
move P452 from J452.)

3 If reading or waveform - -
are abnormal, check V401
and C410. '

L Figures 5-56

; - through 5-60

Scope: Undistorted
sine waveform.

f. INTERPOLATION OSCILLATOR TROUBLESHOOTING CHART. - Table 5-14 is the trouble-
shooting 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 cutput frequency of the interpolation os-
cillator, refer to paragraph 6-43. in Section 6, Repaxr.

- 5—16 HARMONIC AMPLIFIER

_ a. GENERAL. - The harmonic amplifier produces and selects the proper 100 kc harmomc tor
o *operatlon of the receiver incremental tuning circuits. -

- When combmed with a signal from the high-frequency oscillator, the injection amplifier 825-kc
i . signal is obtained. Faulty operation of the harmonic amplifier can degrade reception or disable the

.~ receiver. Figure 5-62 is a functional schematic diagram of the harmonic amplifier. Figures 5-63 =
' »through 5-B7 show the location of parts, and flgm-es 5-68 through 5-71 show the location of test points.

"b. ACCESS. - The harmonic amplifier assembly consists of two shielded coil subassembhes.
One subassembly contzins the two karmoric amplifiers (V201 and V202), and the cther contains the
 harmonic mixer (V251).- Bcth sutassemblies are located centrally on the left side of the receiver chas-
-sis. To expose the test points, withdraw the recexver and raise it. . o

ring

PRELII‘ﬂN ARY’ CHECK. - Eefore troubleshoohnn' Lhe ha.rmomc amvmwr,- malke a preliminary

mspectxon w:th emphas1s on the fc“c-ﬁ-—; - , o

: (l) Seatmcr of tubes VJI \"’02 and V251 in their SOC}‘E‘S-, - jf.‘ff.*j T : o L o
“"(2)-.Cable connections at J.‘.Z)I .L_Cl J251, 3252, and J283. - T o S

h (3) All soldered connec.;Cns at cn.:s:,xs f eech.hrOu'-h cag cvtcrs; :

ater AIY/

[ AT

4. TEST EQUIPMENT. - Use multimster AN/PSM-<C, vivin r""-so/U, slgn_l £ne
,RM-2SD -and electron tube test set TV -iD/0, or eqmvﬂent test equipment.”- - .

e CONTROL SETTINGS._A

PIace the irunt panel controls m pssmons hsted in tzble 5—2: ;

. N R T PPt
NI TR A T~ S,
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J553_ €554 €553 €552 RSS58

P . -7 xysst”. yssl . Js51 CRSS4 €564 552
e : o . oo ovee - CRS52 : :
, S Figure 5-42. Mixer and Second I-F Amplifier, Top View, Location of Parts

f. HARMONIC AMPLIFIER TROUBLESHOOTING CHART. - Table 5-15 is the troubleshooting
S chart for the karmonic amplifier. Perform the sters in the order given and compare results with those
¢ .- ° 7 .  listed in the NXORMAL INDICATION column. Then follow the instructions in the NEXT STEP column.
o . Figure 5-72 is a vcliage and resistance diagram. - R - B '

$-17. DF INDICATOR CIRCUIT.

a. GENERAL. - The DF indicator circuit usas indicator lamps DSCO1 (LOW) and DSS02 (HIGH)
located ca the racziver front panel. - The LOW lamz, when lighted, infermss the cozraler that the re-

TR ~ c¢civer tunirg rang2 ip use reguires 4 low-Ireguencey antenna sysiem for oztimum reception; when the |
s HIGH lamp is Lghied, a high-frequency antenra system shoald be vsed. Lamp soleoction is determined

by the BAND s=itch pesilion and also the {remency rorcz being vzed. Refer tor woth -4 in Scce-
tica 6, Dopair, InTinlocmntion rolntiva to adivsting the lamp cpernting s2qusntd. Digure 3-T0is @
furctionol schamztic diagram of tie DT indicator cireunit. Figeres 5-74 and 5-73 show the location of
parts, and figure §-T3 shows the location ¢f tost points, ,
b. ACCESS. - Czam operzisd swilches SI02 and 8003 are located insilz the fraze of variable * © - .
; capaciter C83Z, msar the preselector assombly, Swiich sectioz S201 and terminal keard TBS02 are
. located ben=ath the chassis at the rear. Tao expese the test poiats, cpen the receiver and raise it. )
; - “ . PR
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. - TABLE 5-15. COUN[gRMEASURES RECEIVER R-1125/FLR, HARMONIC AMPLIFIER,

e e - M - .
IR T S . L P S T S LD w0 - ST AL s el .

TROUBLESHOOTING CHART
; TEST T . -
STEP POINT PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP
-1 ' In tura, connect multi- C205: 4175 vde - 1f reading abnormal, per-
: meter (rom feedthrough +20% form step 2 in table 5-5,
theeneh capacitors €205, : Check C205, €207, and
‘ C207, c267, C208and | C207: +175 vde C267. Check connecting
5251 to chassis. Select +20% lead from C208 to C251.
"3)) | 2% vée range. : Check C208 and C251.
_ C267: +175 vde
+20%
C208: +160 vde
+20%
. - C251: +160 vdc
v ‘ +20%
|
Figures 5-62
“through 5-71
2 In tyrp, connect multi- | C201: 3. 15 vac 5% If reading abnormal, per-
‘ Meler from chassis feed- form step 7 in table 5-5.
CaPucitors C201, €202, C202: 3,15 vac +5% Check filament circuit
C203, c 204, C264, and feedthrough capacitors.
A C204 to chassis. Select | C203: 3.15 vac 5% Check filament circuit
Vac range. wiring.
: : C204: 3.15 vac 5%
| @ C264: 3.15 vac 25% \
! ! ' C266: 3.15 vac +5%
s Figures 5-62 -
through 5-71
3 ” A, . | Bemove cable at J201, - | Vivm: 0.‘02 v rms If reading abnormal,
@ Connect vtvm ME-30/G ' (mirimum) check V201 and C222.
o to (1P)J203. Connect
Siunal cenerator to (TP)
- J203, adjust for 0.004 v
N @ it at 2.9 me. (Ad- |
L .. | Just TUNING (Mc) control |
o - jforaponigorc - |7
. e TUNING meterat2.0- - |+ -
. Figures 5-62 T R - b
through 5-71 I
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TABLE 5-15. COUNTERMEASURES RECEIVER R-1125/FLR, HARMONIC AMPLIFIER,
TROUBLESHOOTING CHART (Continued)

TEST
STEP POINT PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP
4 (5 Connect vtvm ME-30/U Vtvin: 0.04 v rms 4 H reading abnormal,
: to (TP)J254. (Leave (minimum) check V202 and cable
generator as in step 3.) |- : WB804.
Figures 5-62 ,
through 5-71
) Connect oscilloscupe to Scope: Pattern shows | If scope pattern abnor mal,
@ {(TP}J202 (adjust internal | distortion. check CR201 and C223.
sweep for 20 kc/sec).
Connect signal generator
\ ’ a . to J201 and adjust for 1.0
@ v 100-kc output. (Insert
P~ 0.01 uf capacitor and 10-
kilohm resistor in series
Figures 5-62 | with generator output.)
through 5-71

c. PRELIMINARY CHECK. - Before troubleshooting the DF indicating circuit, ma.he a prehm—-
inary inspection with emphasis on the following:

‘(1) ‘Seating of lamps DS901 and DS902 in their sockets.
{2) Cable connection at J955.
{3) Soldered connections on terminal board TB802.

d. TEST EQUIPMENT. - Use the chmmeter range of multimeter AN/PSM-4C for all measure-
ments.

vt

e. CONTROL SETTINGS. - The froat panel control settings given in table 5-2 are not required
when froubleshooting the DF indicator circuit. BAND switch positions and adjustment of the TUNING

{Mc) control for individual test steps are given in the DF indicator circuit Troubleshooting chart,
table 5-16

CAU’I‘ION

Remove primary povwer from the equipment before
troubleshocting the DF indicator circuit. A wrong
test connection at terminal board TB802 can damage -
the multimeter (onmmnter range) if d-c voltage is
present.

{. DF INDICATOR CIRCUIT TROUBLESHOOTING CHART. - Table 3-16 is the troubleshooting
chart for the DF indicator circuit. Perfcrm the steps inthe order given and comgare resulls ~rith -
those listed in the NORINMAL TIDICATION colixmn. Then follow the instructions in the NEXT STEP
column, - ) . : : : : :

e - e CAUTION -

. Eefore treubleshcsting the DF u*dxcatm circuit, re- - . .. .
moTe the extermal gonir-cable at connecter Y:‘;“\ (i
Crrezzoi), Allizals avz made using the meitimztes oo

* ghmmster rangs, azd circuit voliage is not required. :
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TABLE 5-16. COUNTERMEASURES RECEIVER R-1125/FLR, DF INDICATOR CIRCUIT
‘ TROUBLESHOOTING CHART

J95§,A to c;assig. o '.‘, v

:Ohms2' 100 7w - ot ]

e SR e h

TEST : .
STEP POINT PRELIMINARY ACTION | NORMAL INDICATION | NEXT STEP
. 1 Connect multimeter from } Ohms: 0 If reading abnorm#l,
= | @ J955-C to TB802-7. Se- check connectors P901
- ‘ lect low ohms range. and J901.
PRl ‘ Place BAND switch in
- 2-4 position.
A
]
Figures 5-73
through 5-76
- | and 5-79
2 Connect multimeter from | Ohms: 0 If reading abnormal,
@ J955-A to TB202-8. check connectors P301
' and J90t.
Figures 5-73
through 5-76
and 5-79
3M Connect multimeter from | Ohms: 0 If reading abnormal,
- @ J955-B to chassis. check connection {rom
i . . J955-B to chassis.
: Figures 5-73
* through 5-76
. and 5-79
4 Connect multimeter from | Ohms: 100 If reading abnormal,
J955-C to chkassis. check DSS0L. .
Figures 5-73
through 5-76| - . R
“and 5-79
| Connect multim-ter from

LA T A
A -,

CONFIDINTIAL S
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TABLE 5-16. COUNTERMEASURES RECEIVER R-1125/FLR, DF INDICATOR CIRCUIT,

TROUBLESHOOTI{G CHART (Continued)

TEST . :
STEP POINT PRELIMINARY ACTION NORMAL INDICATION NEXT STEP
Figures 5-73
through 5-76
and 5-73
6 . | 2. Connect multimeter a. Ohms: 100 a. If reading abnormal,
@ : from J955-C to ~ check switch section
. J955-A. (Leave ohm- Se0l.
meter connected.)
b. Place BAND switch in | b. (4.0 mc) b. If readings abnormal,
4-8 position. Set ~ Ohms: 100 check S801 and S803.
MEGACYCLE counter
to read 4.0 mc, and (3.0 mc)
Figure 5-79 then 8.0 mc. Remove Ohms: infinity
.\ D3902.
v/ c. Place BAND switch in | c. (8.0 mc) c. If readings abnormal,
8-16 position. Set ~ Ohms: 100 check S301 and S302.
MEGACYCLE counter
to read 8.0, and then (16.0 mc)
16.0 mc. (DS902 out) Ohms: infinity
d. Place BAND switch in | d. (16.0 mc) d. If readings abnormal,
16-32 position. Set ~ Ohms: 0 check S801.
MEGACYCLE counter .
to read 16.0, and then (32.0 mc)
32.0 mc. Replace Ohms: 0
DS902.

~ 5-18. VOLTAGE REGULATOR CIRCUITS.

a. GENERAL. - Two voltage-regulator circuits are incorporated in the receiver. Ore regulates
the filament voltace for high-frequency oscillator V301, and the other regulates the plate supply for
V301 and V401 (the interpolation oscillator). Faulty cperation of either regulator can adversely affect
the receiver frequency calibration and stability or prevent operation entirely. Figure 5-77 is a func-
tional schematic diagram showing the individual regulator circuits. Figure 5-78 shows the location of
parts, and figure 3-79 shows the location of test points.

b. ACCESS. - The regulating circuits are located cn the receiver rear panel. To obtzin access
to thetest points, refer tofigure 2-3 in Section 2, Installation, and remove the rear ganel screws.
The cable reiracior mechanism will allow the rear panel to te positioned for the performance of
troubleshooting stezs. *

- ) ¢. PRELIMINARY CHECK. - Before troubleshecoting the regulator circuits, mzie a praliminary
' inspection with ermzhasis ea the following:

(1) Fusss FE33 and FO51.
(2) Caztle cenmactions at JA51 and JOO1.
{3) Sollzrzd coaneciions on rear panal.

d. TEST EQUIPMEXNT. - Use multimeter AN/ P3-4C.

" e. CONTROL SZTTINGS. - Place the front panzl conizels in positions listed intoble 3-2.

(‘n
(4]
[ 2]

ORIGINAL - . . - CONFIDENTIAL |
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'Figure 3-43. Mixer and Second I-F Amplifier, Location of Test Points

f. VOLTAGE-REGULATOR CIRCUITS TROUBLESHOOTING CHART. - Table 5-17 is the
troubleshooting chart for the voitage-regulator circuits. Perform the steps in the order given and com-

" pare the results with those listed in the NORMAL INDICATION column. Then {ollow instructions in the
" NEXT STEP column. .

" 5-19, TYPICAL TROUBLES.

D

- through the suspected asseuhlies :
- verify eircuit operation. AU signal
volt rms at connector J831 (&

" troubles, listed in the ¢rder

Table 5-18 lists typical trouwdles which may occur during cperation,of the equipment. The

of their Bielihood of occurrence, zre schject to additional information |
based on eventual field expecience. Figure 3-80 is a biock dizgram showing the circuit location of test
points at test point (T?) {acks and at connectors. Other test points are not included. Signal paths

lies mzy be selected and measurements made at adjacent test points to

1 levels shown are normally present for a preset output level of 1.0
(83 KC OUT) with a 230-chm load attacked. All signal levels given are sub-

..~ ject to a tolerance of +10%. When a faulty circuit secticn has been located, refer to the troubleshooting

< chart for that section for further troublesheocting information.

e e L L ———— CIRIINAYLL
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TABLE 5-17. COUNTERMEASURES RECEIVER R-1125/FLR, VOLTAGE-REGULATOR

CIRCUITS, TROUBLESHOOTING CHART

i TEST ‘
i ) .
.STEP| POINT PRELIMINARY ACTION NORMAL INDICATION NEXT STEP
i1 Connect multimeter from | F955: 18 vac £10% I reading abnormal, per-
i fuse F955 to chassis. form step 8 in table 5-5.
1 Select 30 vac range. Check F955. ~
i .
! Figures 5-77,
: 5-78, and
j 5-79
2 Connect multimeter from | R951 and CR352: If reading abnormal,
! @ junction of R951 and 6.3 vac :5% check R951 and Zener
- - CR952 to chassis. Select diodes CR952 and CR951.
H , 10 vac range. Make sure that V301 is
‘ Figures 5-77, scated properly in socket.
5-78, and Check V301, ~
: 5-79
3 - Connect multimeter from | F951: +173 vdc I reading abnormal, per-
/"@ fuse F951 to chassis. +20% : form step 2 in table 5-5.

Select 300 vdc range.

Figures 5-717,
5-78, and
i 5-79

Check F951.

o>
.5

‘ Figures5-1717,
5-178, and
5-79

Connect multimeter from | R952 and CR953:
junction of R952 and
CR953 to chassis.

+150 vdc 5%

I reading abnormal,
check R952, and Zener
diode CR953. Make sure

are progerly seated in
their sockets. Check
V301 and V401.

that tubes v301 and V401 -

wh

-20. NUVISTOR ELECTRON TUBES.

Figure 5-81 shows the basing diagram for the type 7536 Nuvistor. Boththe R-1125/FLR and the

C-9328/FLR use a number of Nuvistor (electron tubes) type 7386. T

ceramic triode exhibiting high reliability and shock resistance. Alt

arrangement is numbered from 1 to 12 inclusive, six of the pins are internally connected and do not

rzake contact with the socket. Indexing is provided by two base-lugs of unequal width. To insert a

Nuvistor in its socket, engage the lugs in.the socket slot and rotate the Nuvistor into position. Press.
firmly on the top of the metal case to seat the Nuvistor in the socket.

he tube is a miniaturized metal-
hough the type 7536 Nuvistor pin

TABLE 5-18. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) AXD
DIRECTION FINDER GROUP AN/FRA-54(V), TYPICAL TROUBLES

SYMPTOM

PROBABLE CAUSE

REMEDY

freguency counters not

frequency counters
lighted.

~ circuit.

Equipment inoperative, a. No primary power.

lighted. . b. Blown primary fuse.
Equipment inoperzitive, a. Blown fuse in +173 volt circuit,

b. Blown fuse ia tube filament

|

a, Check main power.

b. Replace fuszs F1051 or F1054,
(Refer to table 5-5.}

. Replace fuse F931. (Refer to
table 5-5.)

b. Replace fuse F952 or F933.
(Refer to table 5-5.)

.+

-
i
e
i
i
2
:
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TABLE 5-14. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) AND
DIRECTION FItiDER GROUP AN/FRA-54(V), TYPICAL TROUBLES {Continued)

SYMPTOM

PROBABLE CAUSE

REMEDY

. Noise at R-1125/FLR
output, but no signal.

a. Blown fuse in HFO (V301)
filament line.

b. No 100-kc reference signal,
blovm fuse in 0-928/FLR
oscillator-amplifier supply
circuits,

. MEGACYCLE counter not set
at 100-kc interval.

o

a. Replace fuse F955. (Refer to

b.

Ig]

table 5-17.)

Replace fuses F1052 and F1053.
{Refer to table 5-6.)

. Adjust TUNING (Mc) control

for dip on 100 KC TUNING
meter, )

R-1125/FLR output
present, but all signals
weak.

a. Faulty antenna system or
connections.

o

. Weak tube in signal path -
circuit.

. RESERVE GAIN control R552
imporperly adjusted.

in

o

. Check antenna system, check

cable connectionsg at J332
(ANT) and J51.

. Check tubes. (See figure 5-80.)

. Readjust RESERVE GAIN

control. (Refer to table 5-11.)

NOTE

Before replacing a blown fuse always try to determine
the reason why the fuse has blown. Check the circuit
wiring and cable connection in the fused circuit.

NRININAT,

CONFIDENTIAL

Ll



. Figurc ) CONFIDENT AL AN/FLR-11(V), /FRA-54(V} RECEIVER
T 5.46° o : MAVSIIPS 94581 . TROUBLESHOOTING

—"
: vvs03 | 7 xveo2
E602. V603 o £60] V602 £605
l . XV604 .-

vsoq.\
- vy

. EB04<

'E503

Led!

P . J603 EV60S V605  PzOl  C604 605
Figure 5-46. AGC Arplifier and 100-Kc Bu..{er Amplifier, Top View, Locaticn of Parts
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Ficure 3-43. ACGC Amplifier, Voltage 2nd Resisizace Diagram
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Figure 3-51. High-Frequency Oscillator, Bottom View, Location of Parts

P U I T

308 1302 c3i0 L304

Nl L

t
¢ i
=7 & filf, L2y @, o) - z '\\1
.2 TS NI e a7
5 § Laor el TOs03 = ¥, © ’;%:
[ 4 — - i TPy - iy
S iR Y
i / \
f H )
C3HT L3 C303 L3233 c3n $ 301

v Oscillator, Left Side View, Locatioa of Parts

QRIGINAL : CONFIDENT!AL ; : o - 5-65



;vure CONFIDENTIAL AN/FLR=-11{V), /FRA-54(V) RECEIVER
3 - %AVSHIPS 94581 TROUBL.ESHOOQTING

.
t
oy

s o . Al S - —cs e e g - -
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(vio (v) -2.8
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v o
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(R) 2.5 \ (R) O
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| \' V301 L
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NOTE:

READINGS TAKEN WITH A 20,000~
0+MS -PER -VOLT MULTIMETER.

KEY TO SY#B0OLS
(v)-1DICATES C-C VOLTAGE TO GROUND.
(R)- INDICATES D-C RESISTANCE TO G_ROUND.

Figure 5-955. High- Frequency Oscillator, Voltage and Resistance Diagram
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Ficure 3-36. Interpeiztion Oscillator, Functicnal Schematic Diagram
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Figere 5-70. Harmonic Amplifier (Mixer Subassembly), Top View, Location of Test Points

TP SV H S SN TS C e e T e e T e v et - U b et S e o e ar

N
H

B e AT et

oy

Figare §-71. Harmonic Amplifier (Mixer Subassembly), Eciicm View, Location of Test Peints

s . . . ° CONFDENTIAL .

?I
-y

o~



AN/FLR-11(V), /FRA-54(V} RECEIVER CONFIDENTIAL » i
TROUBLESHOOTING NAVSHIPS 94581 15 57

EXTERNAL
0-C SUFPLY

- T g

T
- 5801

R T UL A B e N elve s s W em s A AL sk ST wemaim. 6 e ATReree e ehaaac g e e e e s min

L o CAMZ2 T
Tigme Z-T4, DT tndlecior Circuit, Teop Viovw, Lecuiion of Foris
K,

CONTIDENTLAL e A




| Figure - o CONFIDENTIAL AN/FLR-11(V), /FRA-54(V) RECEIVER

.

15-72 ‘ NAVSHIPS 94581 TROUBLESHOOTING

N . :7* . ) IR N 3.15A¢C . vest . :

Tt . S (= T 5750 o o
R e (V1345ac ‘ (V16S -
- ‘ (1) ” -~ (R) 33K -

- o o W78
(R} 5800

\ V1150
’(R)4OK

tno
(R} IS

(V)0
(REOOK

>

-~
e

' N vazst ‘
. ' HARMCHIC
g R . KIXER
N 7 A
) I

e v202 ”r
’ , ’ : HASMONIC
_ ' // vaoi . AYPLIFIER
. % , r |
-5 - R / ) ‘
[ : | 7z \
Lo : 7
T s J ‘ \
RN C . (vr3dsac 7 - \
A ~ ~ VA o \ N
- T VIS ac T e : T\ v1315AC
. - o N 5~ RISO0K
oy T R ST (Vi3.isac - - (V1140
ERE R Lo 3 (V1140 73 ¢ 8¢ {RI20K
o 7 (R1470 _ {R)ISOK «
) - T . AV13.S {vhao
- o V134 {R1470 - (R)20K
; ~{R147OK o : {a) 470
NOTE. . o U ) [ M (V135
READINGS TAKEN WITH A 20,000~ : AT Ryatox AT PET)
S OMMS-PER-VOLT MULTIMETER.  * ° - :
KEY TO SYNMBOLS ’ , ’
{VI=INCICATES D-C VOLTAGE 72 723D, R
(R} - INDICATES D-C RESISTANCE T3 CTTundL
Figure 5-72. Earmonic Ampilfer, Voltage and Resistance Dingram .

Sl 0o e coNFREINTIALS .o SUGTAL




AN/FLR-11(V), /FRA-54(V) RECEIVER

CONFIDENTIAL
NAVSHIPS 94581

Figure-
379 .

TROUBLESHOOTING

s sy

pe L T ey

-,

-

" Figure 5- 79. chn..::e:measu'res Receiver R-1125/FLR, Voltage-Regulator Circuits,

. Loeation of Test Points -

£

IGDVAL

-t
Pl

C




Vo ure L‘)Mll;“..’ll&‘ o Ansv, & sea.

5 NAVSHIPS 94401 TROUBLES HOO TING

[ ek mmen e ee e an e e o mieas e B e Ly

n LIPS . .’"_ Loy Y e . . O .
* G 589! 3 . TBgo2 ~R8O{ R802: ~ el ;
‘ K
L R Ll e e i :

! : Figure 5-75. DF Indicator Circuit, Bottom View, Location of Parts

i
|
Y s | . CONFIDENTIAL - ORIGDIAL



AN/FLR-11{V), /FRA-54(V) RECEIVER CONFIDENTIAL Figure
TROUBLEZIIOGOTING MAVSHIPS 94581 4 3-77

€, HBVAC 495t

i . FROM
OSCILL ATOR~
POWER SUPPLY

T0
V301,
FILAMENT

CR9S52
INI59H

CRI5!
INIS90

V301 FILAMENT-REGULATOR CIRCUIT

380! i
O

Na +175Y TO TE801
7 7 (UNREGULATED) 8,0,I1,12,14

- +i75v 495t Fasi

. 10
FAOM = 5 (peaoV, V301 AND V304
OSCILLATOR- 0.5AmP (REGULATED) gy 7 ¢ caculTs

cRIS3 L~ -
INICHB

POWER SUPPLY
.u*_;l"

V30t AND V304 PLATE-SUPPLY REGULATOR CIRCUIT 0

Figure 5-77. Countermeasures Receiver R-llZS/FLR; Voltage-Regulator Circuits,
Functional Schematic Diagram

" Figore 3-78. Couzterme2sures Receiver R-1125/FLR, Veltzge-Regulator Circulls,
PR e : © © Location of Parts
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The Bureau of Ships no longer requires the submission -
-+ of failure reports for all equipments. Failure Reports
‘and Performance and Cperational Reports are 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. TUNIKNG AND ADJUSTMENT ’ , ' .

a. GENERAL. - The following paragraphs contain information on tuning and agjustment proce-
dures Tor Countermeasures Receiver R-1125/FLR and Oscillator-Power Sunply 0-928/FLR. In addi- -
_ tion, informatica is included relative to the required test equipment, special tools, control settings,

_ test setups;- caormections, and performance standards. -Pracedures for tuning and adjustirg the 1€0-kc
oscxllator-amphfxer in the O-928/ FLR are discussed first, followed by those for the R~ 1125/ FL2..

. b. ADJUSTMENTS. - Pmper alignment of the turied cxrcuits in the R-1125/ FLR and the 0-923/
FLR depends on careful adjustment of the variable (trimmer) capacifors and the slug-tuned coils. This
requires a high-quality. signal generator calibrated accurately with an-external frequency stardard, In
general, the strergd of the test signal from the generator is determined by test condisions. Circuits -
requiring oaly small adjustments will indicate proper responses with only nominal signal levels; :cse
appreciably cut of adjustment will require correspondingly larger signal levels, The follovzing 2lign-

- ment instemictions are based on the assumption that the circuits have not been misalignad, and only nem- -

inal signal levels are required for optxmum adjustment. Figure 6-1 shows the ad}usmert limits of a

ytypxcal ceremxc trimmer capacitor. - : v .

‘ " ¢. RECUIREMLIENTS. - Certam other. assump;xons muzt also be made in coanection with alitn~ ‘
. _«ment ad,us..m"nts., These are:

(1} The equpment is connected to a proper source of primary po“ze,,. -

S 2) The eam"':nent has been warmed up ‘or at lenst an ho.u- to assure optimum s '*‘\1_1'7 cf t..a
L frequency deler mmma cu'cuxts. - : .

T (3) ,..zceut fe. misalignments under test, the eqam"ne':t is Worl.lw proper"‘ '
(<Y Ths cut*..t cf b.c_"xal Generator ,:3 /UP\:. 1-25D {se

§9-ohm load. Tiiis ensures that the volizge cutput frem the g

meter reading on the generatec’s ealf-cm\amed meler.

e :":ﬂe 6 1) is properly terminoted with o
sncrator is consictant with the front panel

. &} t’rll indications at the receiver cm‘;x,t (J354, 65 KC OUT), ace chtained with 2 230-cbm load

tarminniton,
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d. TEST EQUIPMENT AND SPECIAL TOOLS. - Table 6-1 lists the test equipment needed for

most tests and alignment adjustments. The {ollowing special tool is required to align the slug-tuned
coils in the tunable i-f filter assembly: Aligament Tool, Cambion 2033; FSN5120-540-1898,

e¢. PRELIMINARY CONTROL SETTINGS. - Table 6-2 lists the front panel control settings for

the R-1125/FLR and O-923/FLR. Any exceptions to these settings are noted where applicable.

TABLE 6-1, TEST EQUIPMENT FOR TUNING AND ADJUSTMENT

NOMENCLATURE

CHARACTERISTICS

APPLICATION

Signal Generator AN/URM-25D

' Electronic Multimeter

AN/USM-116

Oscilloscope 0S-8C/U
(if desired)

External Frequeacy Standard
AN/URQ-9 .

Electronic Counter AN/USM-26

10 k¢ to 50 mc; output 0. 1 uv
to 0.1 v; modulated 400 or
1000 cps

Sensitivity 0.1 v rms per
inch; response +3 db from 5
cps tn 2 me

Accuracy: 1 part in 107, or
greater

Test signal source

Signal measurements

~ Waveshape analysis

Checking accuracy of signal
generator and electronic
counter

Frequency measurements

TABLE 6-2. PRELIMINARY CONTROL SETTINGS

CONTROL

LOCATION

SETTING |

__BAND switch

"y

- TUNING (Mc) control
TUNING (Kc) control

OUTPUT LEVFE.L centrol
AGC SLOW-FAST switch

AGC THRESHOLD (RS804)
(Screwdriver adjustment)

I-F AGC (R805)
(Screwdriver adjustment)

ON-OFF power switch

Receiver {ront panel

Receiver front panel
Receiver front panel

Receiver front panel
Receiver front panel

Under receiver chassis
Under receiver chassis

Oscillator-power supply

2-4 position

Adjust for 02. 0 reading on
MEGACYCLE counter

Adjust for 00.0 reading on
KILOCYCLE counter

Fully cw
SLOW

2/3 cw (approx)

2,3 cw (approx)

ON

6-3.

AND ADJUSTMENTS.

0-928/ FLR chassis..

100-KC OSCILLATOR-AMPLIFIER OF OSCIL

LATOR-POWER SUPPLY 0-928/FLR, TUNING

The followicg paracraphs contain instructions for the adjustment and alignment of the 100-kc
oscillator-amplifier assembly. These procedures are performed with the assembly in place on the

v ‘i SELECTOR

- . .

CAUTION

- CONFIDENTIAL

switch S1052 must be set to a position

ORIGINAL
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= (1) Connect the frequency counter to (TP)J603.

AN/FLR-11(V), /FITA-54(V) RECEIVER COLFIDENTIAL  Paragr
REPAIR TAVSHIPS 94581 i ;

ccrrespondinT o the number of reeeivers in usz bafare
the equipment is cncrginadl

a. TEST EQUIPLIENT. - Use electronic-multlmeter- AN/USM-£16, clzctzenie (Irnguciey) counter
- AN/USM-~28, and external frequency standard AN/URQ-9, or cquivalent toct cquipments

b. TEST SETUP. - Alignment 2nd adjustment of the 100-ke escillidor=amplifier, for practical .
reasons, also includes adjustmaent of the tuned circuits in the 100-ke byffec-amplifier (Jocatad inthe
R~1125/FLR on the ase liffer assembly). Prior to alignmewt; check the accuracy ofthe electronic

counter at 100 ke, usfng the external frequeacy Standard, Tull out ifae receiver and reise it le expase.
test point (TP)JE03 located on the top of the 2ge amplifier assembly. . s

- c. CONNECTIONS. (See figures 5-45, 5-47, and 5-48.)

" (2) Connect the electronic multimeter to (TP)J603.
" d. PROCEDURE. (See figures 5-7 and 5-3.)

Step 1. Adjust variable capacitor C1233 to obtain a reading of 100.C30 ke (21 = *2-5) on the
frequency counter. , : .

Step 2. Adjust the slug of coil LE02 (100-kc buifer-amplifiz~) f27 a mazimars r2odiers on the
multimeter. - . '
- Step 3. Connect the multimster to k(TP)JZOZ (harmonic ammplifioz, sa2e figura 5-C°).

- Step 4. Adjust the slug of coil LE01 (100-ke buffer~ampli‘ier) /or 2 mazimum ronding on 2

multimeter.
T : ‘ Step 5. Disconnect test equizment.
* 6-4. COUNTERMEASURZS RECEIVER R-1125/FLR, TUNING AND ADIUSTMENT

: The following piragraphs coniain instrvctions fer the adjwstment and alignmenyafthe receiver
' assemblies. These procedures are pecfertrex) with gl assemblies in plate inthe receiver. Pull out
and rotate the receiver chassis to expose the test points and componentsto e adjust

a. INTERFOLATION OSZILLATQR.
(1) TEST EQWPMIENT. - Use irequency cmmt'et-AM/USM-IG o® QUivaIevrt.
(2) TEST SETUP, - Alignmeat and tracking of the inkepalation oscillator withthe KILOCYCLE
counter readings is oWtined by careful adjustment of voriable copacitors €401 (fine adjustment), C408

(coarse adjustment), and slug-tumed coil L402. Pull out the receiver and raise it to exposethe intecpo-
lation oscillator gdjustments. . :
~ 7 (3) CONNECTIONS. (See fiqures 5-57 and 5-58) - Connedt thefrequency covnter To panel
connector J902 (WFO CUTPUT). This connectien measvres the interpslation oscil 0 uTE T i?eﬁ‘oza\b’
+hkeough inferpofation ascillator buffey V6S1, .

() LONTROL SETTENGS. - Adju srthe TUNING (i) canrrs) 4 saf the ilocydle. coonme -
10+00, 0. Preset variable capacitoes C4ol and C406 10 a midrange value (See fiqure b-1)

(5) PROCEDURE, (See {1QT0t&5§*STQnd§'53.)
Step !, Ad)vst shug-tuned coil L4062 for a {requensty €OV ntev readwas of  SE0kC

Step 2 ResetThe KILOTYCIE B reasl 0.6 anD naré-the Frequency cauner iNDIC
I the counter rends 6§0ke, interpolation oscillator pligamerd s coxpleta | IF sm noT (oo Step3,

caio

B Step 3. AdjosT capaciToa CAOS (congseSur afrequeny counter reading of agprommalelyy
680 kc; comyp lete the adjostmerct using capacitor £401 (f-me;)

Soarer iy . ) . e i s . ’
COLETHAL e P i e ;
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NOTE

When the adjustment of C406 produces a frequency
counter reading within 100 cycles of 6380 ke, C401
should be used to make a final adjustment.

Step 4. Return the KILOCYCLE counter to +00. 0 and adjust L402 for a {requency counter
reading of 580 ke.

Step S. Reset the KILOCYC LE counter to 00. 0. If the frequency counter now reads 680 ke,
all adjustments are correct. If not, repeat steps 3 through 5 until the frequency counter reads £30 ke

at 2 KILOCYCLE counter setting of 00.0, and 580 kc at a KILOCYCLE counter setting of +00. 0 without
additional adjustment.

Step 6. Disconnect test equipment.

b. FIRSTI-F AND INJECTION AMPLIFIER. - Three circuit sections of this assembly require
adjustment. These are: the first i-f amplifier, the 223-kc injection amplifier, and the 1455-kc injec-
tion amplifier (no adjustments are provided for the output amplifier which is also located on this 2ssem-
bly). * Each circuit section requires individual adjustiient as described in the following paragraghs.

(1) TEST EQUIPMENT. - Use electronic multimeter AN/USM-IIS, signal generator AN/URM-
25D, and frequency counter AN/USM-26, or equivalents.

(2) TEST SETUP. - The first i-f and injection amplifier circuits are aligned by applying a test
signal from the signal generator, measuring the signal level at selected circuit points, and adiusting

the variable capacitors or slug-tuned coils involved. 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-
mllhvolt output at 1675 kc.

Step 3. Connect electromc multimeter to test point (TP)J464.
- Step 4. Adjust slug-tuned coil L.452 for a maximum indication on the electronic multimeter.
A NOTE

Response of this stage is éssentiaily flat from 1625 to
1725 kc. Check also the elecironic multimeter indica-
tions with the signal generator {reguency set first at
1600 kc and then at 1730 kc, with the generator supply-
ing a 100-millivolt test signal. The electfonic multi-
meter shoyld indicate apgroximately 70 percent of the
voltage obtainad at 1675 kc.

Step5. Disconnect test equipment.

Step 6. Remove cable W805 from connector J451 at the input to amplmer stage V451, and
cable W806 from connector J460 at output of amplifier stage V459.

Step 7. Connect sngna.l generator to test point {TP)J464, and ad;ust generator for 100-mil-
hvolt output at 220 ke.

Step 8. Connect electromc multimeter to J£€0.

Step 9. Adjust capacitors C498 and C429 for a maximum indication on the electronic multi-
meter. {These capacitors tune filter FL453 to 220 kc.}

Step 10. Disconnect test equipment. R—:—guce cable W805 at J451.

CONFIDENTIAL SR | ORIGINAL_
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(4) PROCEDURE FOR INJECTION I-F AMPLIFIER. (See figures 5-28, 5-30, ahd 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 825 ke.

. Step 2. Connect electronic multimeter to (TP)J454. (Remave tube V454 to disable the age
voltage at tuke V451.) :

tep 3. Adjust slug-tuned coil L455, and capacitors C459 and C460 for a2 maximum indica-
tion on the rultimeter. (Capacitors C459 and C460 tune filter F1451 to 825 kc.)

Step 4. Replace tube V454 and disconnect test equipment.

St=p 5. Remove connector P432 from J452. Connect signal generator to {TP)J454 and ad-
just for 103-riliivolt output at 1455 ke.

\ ‘ Step 6. Connect electronic multimeter to {TP)J455.

Step 7. Adjust capacitors C463 and C463 for a maximum indication on multimeter. (Capac-
itors C4£2 and C4€8 tune fllter FL452 to 1453 kc.)

Steg 3. Remove electronic multimeter from (TP)J455 and connect to (TP)J466. Select
applicable d-c range.

Step 8. Ad)ust slug~tuned coil L451 for a maximum indication on multimeter (polarity at
(TP)J466 is negative dc).

Step 10. Disconnect test equipment and replace remaining cable connections previously
removed. : 4

NOTE

There are no adjustmeﬁts in the output amplifier sec~
tion of the first i-f and injection amplifier assembly.

c. HARMONIC AMPLIFIER.

- (1) TEST EQUIPMENT. - Use electronic multimeter AN/USM-116, signal generator AN/
. URM-25D, and frequency counter AN/USM-26, or equivalents,

.%g,} (2) TEST SETUP. - The harmonic amplifier and mixer is aligned by applying a test signal

‘ from the signal generator, adjusting the receiver TUNING (Mc) control for a specified MEGACYCLE
counter reading, and adjusting the slug-tuned coils and capacitors in the harmonic amplifier (for each
position of the BAND switch) to obtain 2 maximum indication on the electronic multimeter. Table 6-3
lists the test signal irequency, the MEGACYCLE counter reading, ard identifies the adjustments for
each position oi the BAND switch. Pull out the receiver and raise it to expose the test points and com-
ponents to be adiusted. A

TABLE 6-3. ALIGNMENT CHART, HARMONIC AMPLIFIER

SIGNAL GENERATOR | BAND SWITCH |  MEGACYCLE ADJUSTMENTS
FREQUENCY POSITION | COUNTER SETTING 1 2 3
2000 ke . 2-4 02.0 " L201 1205 | L251
4200 ke ~ 04.0 - 210 C229 C256
£300 ke 4-8 0.0 Loz |.. L208 1252
£320 ke : 08.0 - c213 c232 | c2s7
§900 ke 8-16 .0 L203 1207 1253
. 16500 kc. | . 16.0 ca16 | c235 238
1600 ke 16-32 180 - | p204 1208 L254
32300 ke | 2.0 c219 - Cc238 259

mrerara - CONFIDENTIAL ' &3
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TABLE 6-4. ALIG)MIENT CHART, HIGH- FREQUEN-CY OSCILLATOR

BAND SIGNAL MEGACYCLE
’ SWITCH . GENERATOR . COUNTER ADJUST
_ POSITION FREQUENCY SETTING

16-32 16000 me’ 16. 05 1304

- ~" 32.000 me 32.05 c311

8-16 8.000 me . , 08.05 1303

| 16.000 me © 16.05 C310

4-8 ‘ 4.000 me " 04.05 ‘ L302

8.000 mc 08.05 €309

- 2-4 2,000 me 0205 : " L301

o 4,000 me 04.05 C308

Step 1. Connect the sigral generator and the frequency counter to the receiver input at J952
(ANT). (Check all generator frequencies using the frequency standard. ) i éf.‘ic

Step 2. Connect the electronic multimeter to the receiver output at J954 }o KC OUT).
Step 3. Place the BAND switch in the 16-32 position.

Step 4. Remove the MEGACYCLE counter bezel (four screws) to expose the counter forth
digit (see figure 6-5).

Step 5. Adjust the signal generator for an output of 100 uv at precisely 16. 000 mc.
NOTE
If necessary, the signal generator output level can be
increased to a2 maximum value of 1000 uv and then re-
duced during adjustment. Reducing the signal 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 KILOCYCLE counter reads 00.0.

Step 7. Adjust slug-tuned coil L304 for a reading on the electronic multimeter. (If high-
‘frequency oscillator adjustments are incorrect no reading is obtained. )

Step 8. XNote the 100 KC TUNING meter indications during adjustment and carcfully adjust
L304 for a minirsum reading (maximum 100 KC TUNING meter dip).

Step 9. Adjust the sigzal generator for an output of 100 uv at precisely 32.000 me. ~
Step 10. - Set the MEGACYCLE counter to read 32. 05.
Step 11, Adjust capacitor €311 for a reading on the eIectronic multimeter.

Step 12, Xote the 130 KC TUNING meter mdxcahon and carefully adjust C311 for a minimumr
readmg (ma'«nmum 100 KC TUNING ater dip). .

Step 13. Repeat steps 3 through 12 to verify correct adjustment of L.304 and C311.

Step 14, t‘1"ce tne BAND s*uch in turn in positions 8;15, 4-8, and 2-4. S:t the MEGA-
CYCLE counter and zdjust the signal generator output fo the values listed in tabie 6-4. E st adjust the

- slug~tuned coil 2nd then the capacitor, followring the procedure described in steps 5 t}u'o h 13, for

i each band.

Step 185, VDisconneci test ed;qipmerit and repla;e the MEGACYCLE'counter bezelL

ORIGINAL * . PPN
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(3) CONNECTIONE. (See figures 5-62 through 5-69.)
(a) Remoﬁe connector P201 from J201 at the input of amplifier VZOI.

(b) Connect signal generator to J201 and adjust for a 100-m11hvolt output signal. (I-'kre-
quency is selected from table 6-3.)

{c) Connect electronic multimeter to (TP)J466 on the first i-f and injection amplifier
assembly.

(g) Connect frequency counter to generator output and monitor the generator frequency.

{4) CONTROL SETTINGS. - Table 5-2 lists control settings for the equipment; table 6-3 gives
the MEGACYCLE counter setting for the adjustments which follow.

(5) PROCEDURE. (See figures 5-63 through 5-67, and refer to table 6-3.)

Step . Check fhat BAND switch is in the 2-4 position and set the MEGACYCLE counter to
read 02, 0. '

g‘. Step 2. Adjust signal generator for 100-millivolt, 2900-kc output signal (refer to table 6-3).
“check the generator frequency using the frequency counter.

Step 3. Adjust slug-tuned coils L201, L2035, and L2531 for a maximum indication on the
electronic multimeter (columns 1, 2, and 3 in table 6-3).

Step 4 Set MEGACYCLE counter to read 04. 0 and adjust generator for 4900-kc output
frequency. (Use counter to check freguency. )

Step 5. Adjust capacitors C210, C229, and C236 for maximum indication on the electronic
multimeter. ' : ‘

B 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. Inturn, place the BAND switch in positions 4-8, 8-16, and 16-32; set the MEGA~
CYCLE counter and signal generator as shown in table 6-3; make the adjustments listed in columns 1,
2, and 3 of table 6-3 for each MEGACYCLE counter setting. Follow the general procedure described

"n steps 1 through 6.

Step 8. Disconrect test equipment and replace the cable at connector J201.

d. HIGH- FREQUEXCY COSCILLATOR. - Adiustments of the high-frequency oscillator slug-tuned
coils and capacitors are pericrmed by applying a test signal to the receiver input, monitoring the re-
ceiver output and noting the indications on the 100 KC TUNING meter. Accuracy of the test signal fre-
quency must be compatible with the accuracy given in Section 1, paragraph 1-4 (Quick Reference Data).
If available, standard frequency trapsmissions from station WWV {or equivalent) may be used to check
the test signal frequency. The high-frequency oscillator adjustment procedure described in the follow-
ing paragraphs must be performad in the order presented.

{1) TEST EQUIPAMENT. - Use frequency counter AN/USM-26, signal generator AN/URM-25D,
electronic multimeter AN/USM-116, and external frequency standard AN/URQ-9, or eguivalent.

(2) TEST SETUP. - To adjust the high-freauency oscillator, set the MEGACYCLE counter to
a specified reading and adjust the associzted slug-t2nad coil and capacitor for each position of the
BAND switch starting with the 16-32 position. Tzble 6-4 lists the MEGACYCLE counter readings and
test frequencies, and identifies the adjustments. Pull out the receiver and raise it to expose the com- -
ponents to be ad)usted :

) - {3) CONTROL SETTINGS. - Tahle 5-2 lists the initial control settings for the equipment;
~ table 6-4 lists additional conirol settings reguired during adjustments.

.'(4) PROCEDURES.. (Sece figures 5-51 through 5-54, and refer to table 6-4.)

 AAETMENTTAT . - . ORIGINAL
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e. PRESELECTOR.

e (1) TEST EQUIPMENT. - Use electronic multimeter AN/USM-116, signal generator AN/URM-
, Signal g (
25D, and frequency counter AN/USM-26, or equivalents.

(2) TEST SETUP. - The preselector circuits are alxgned by applying a test signal from the
signal generator, adjusting the receiver TUNING (Mc) control for a specified MEGACYCLE counter
_ reading, and adjusting the slug-tuned coils and capacitors to obtain a maximum indication on the multi-
méter. Table 6-5 lists the test signal frequency and the MEGACYCLE 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 agce cxrcuxt by re-
moving the coaxial cable (P601) at J601 {age amphfner assembly).

- TABLE 6-5. ALIGNMENT CHART, PRESELECTOR

SIGNAL GENERATOR | BAND SWITCH | MEGACYCLE - ADJUSTMENTS
FREQUENCY POSITION | COUNTER SETTING ) 2 3
2.0 me 2-4 02.0 L51 LS5 L151
" 4.0 mc 04.0 cs51 C66 C153
4.0 mc 4-8 04.0 L52 L56 L152
8.0 mc . 08. 0 C52 C67 Cl54
8.0 me 8-16 08.0 L53 L57 L153
16. 0 mc 16.0 Cs3 C68 C155
16.0 me 16-32 16.0 L54 L58 - C154
32.0 me 32.0 C54 C69 C157

‘ {3) CONNECTIONS. (See figures 5-12 through 5-17, and refer to table 6-5.)
(a) Connect signal generator and frequency counter to the receiver input at J952 (ANT).

(g) Connect the multimeter to test point (TP)J457 on the first i-f and injection 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.

P (5) PROCEDURE. (Seefigures 5-12 through 5-17, and refer to table 6-5.)
' Step 1. Place the BAND switch in the 2-4 position.

Step 2. Adjust the signal generator for an output signal of 3 uv at 2.0 mc (monitor the gen-
erator output with the frequency counter).

Step 3. Set the MEGACYCLE counter to read 02. 0 mc.

: Step 4. Adjust slug-tuned coils L51, L55, and L151 for a maximum indicz¥on on the mulk-
meter (columns 1, 2, and 3 of table 6-5). .

Step 5. Set the MEGACYCLE counter to 04.0 mc.

o o Step 6. Adjust the signal generator for an output of 3 uv at 4.0 mc. (Check the generator
R output usmg the frequency counter.)

Step 7. Ad;ust capacxtors C31, CEG and C153 for a maximum indication oa the multimeter.

; Step 8. Repeat steps 3 through 7 to correct minor changes in 2lignmentbecause of inter-
action between the coil and capacitor adjustments.

ST 7 - Step 9l Place the BAND switch, in turn, to positions 4-8, 8-16, aad 16-32. Set the

e ~
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" MEGACYCLEZ c¢r.ater and the signal generator to the values indicated in table 6-3. Make the indizztes

{ coil and taj.a%iter adjustments for each test frequency to obtain a maximum indication on the multi-
- meter. Fcliow the general procedure described in stepg'1 through 7. & )

-

4

Sten 10, Disconnect test equipment.
f. TUVFABLE I-F FILTER.

(1) TEST EQUIPMENT AKD SPECIAL TOOLS. - Use electronic multimeter AN/USM-11€,
signal generator AN/URM-25D, and frequency counter AN/USM-26, or equivalents., Use special aliza-
ment tool, Cars~ion 2033 (FSN 5120-540-1898}) to adjust the slug-tuned coils im the filter.

2 T

EST SETUP. - The four circuits in the tunable i-f filter are aligned bx applying a tes!
signal from tohe =
2l

iw-al generator and adjusting the slug-tuned coils (usirg the special tool) to obtain a
n the multimeter. Pull out the receiver and raise it to expose the test points and
a iusted on the tunable i-f filter assembly.

maximum 3iz:
components G

i

(3) CCXWECTIONS. (See figures 5-24 and 5-25.)

z; Caonnect the signal generator to test point (TP)J152 on the preselector assembly (s2=

o~

figure 5-15j}.

{5} Connect the multimeter to test point (TP)J464 on the first i-f and injection amplifier
assembly (sze Zzure 5-30)

(g) Connect the frequency counfer to monitor the generator output frezuency.

-{4) CONTROL SETTINGS. - Table 5-2 lists the control settings for the eqiipment. InadZi-
tion, set the KILOCYCLE counter to read 50. 0 by adjusting the TUNING (Kc) control.

(3) PROCEDURE. (See figures 5-24 and 5-25.)

Step 1. Adjust the signal generator for an output of 50 millivolts at 1675 ke {check the fr=
quency usmg the freguency counter). :

Siep 2. Adjust slug-tuned coxls L351, L353, L354, and L356 (in turn) for a maximurs indi-
cation on the multimeter.

Step 3. Check circuit alignment by adjusting the signal generator first to 1503 kc arnd thay
to 1845 kc. Note the indication on the multimeter. The multimeter indication should drop at lezst &3
db at each {reguency Readjust the four coils, if necessary, to obtain a {lat resporse from 1523 ¢ <o

1725 ke.
S:zp 4. Disconnect test equipment.
( g- MIXZER AND SECOND I-F AMPLIFIER. - Two adjustments are reguired in the mixer and

second i-f amplifier assembly: the 285-kc oscillator frequency adjustment C567, and the RESZERVE
GAIN contra? (25 33, a screwdriver adjustment). These adjustments serve urrelated circuit funcBans
and will be Sescribed in subsequent individual paragraphs.

(1) TEST EQUIPMENT. - Use electronic multimeter AN/USM-116 and fraguency countsr
- AN/USM-26, or equivalents.

{3} TEST SETUP. - The frequency of 2585-kc crystal oscillator V551 is monitored at t ‘_ gs* nourr

(TP)J552 using thz frequency counter, and capacitor C567 is adjusted to correct the osc illator i-
quency. RESTRVE GAIN control R553 is adjusted o obtain a specified level of noise at the recaivers
output \nthe.zt a receiver input signal

{3} CONTROL SETTIXNGS. - Table 5-2 lists the control settincs for the equipment. AdZiZizm

control sattings for specific adjustments are given where applicable.
{4) :ROC:_DLRE FOR 28:>~KC OSCILLATOR {See ngures 5~2] and 3-42,

Step 1. Anov» the equxpment to warm up for at least one-half beur beiore adjusting the

¢
¥
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tuned to 32.0 mc, and the generator set at 32. 0 me.

L - Step: 3. Tune the receiver for a MEGACYCLE counter reading determined in step 4 of para- .
.’, paph 8—45(5), see note abave. » . ,

ZAREN

T * Step 44 Connect the multimeter io terminal E606 on the age ampliﬁer assembly (see figure
o 5-46) Seleot the doc volts range. :

Step 5. Ad}ust AGC THRESHOLD conh'ol R804 (screwdriver adjustment' see ﬁgure 6-3) for
an indication of Irom 0. 1 10 0. 4 volt (negative) on the multimeter.

Step & Disconnect onty the multimeter. Leave t&e signal generator connected as in step 2,
(5) PRCC EDURE FOR I-F AGC COXTROL R805. (See flgures 5-47 and 5-48. )

Step 1. Place the BAND switch in the 16-32 position and set the MEGACY' CLE counter to
the mxmmum-gain frequency as determined in step 4 of paragraph 6-4g(5).

Step 2. Adjust the signal generator for an output of 100 millivolts at the minimum-gain
“frequency. ’

NOTE

If 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 agc amplifier assembly (see figure
5-46). Select the d-c volts range and note the measured agc voltage {approximately -15 to -20 volts)

Step 4. Connect the multimeter to feedthrough capacntor C503 on the first i-f and injection
amplifier assembly (see figure 5-31).

Step 5. Ad;ust I-F AGC control R305 (screwdriver adjustment, see figure 6- 3) for a multi-
meter reading which is one-third of the reading noted in step 3.

Step 6. Reconnect the multimeter to termmal E606. Check that the measured agc voltage -
is the same value as when measured in step 3. I it is not, ad;ust R804 #o obtain the noted value, then
repeat steps 4 through 6.

~

i. DF INDICATOR ADJUSTMENTS. The operating sequence of the two DF indicator lamps oa.
the front panel (DS901 LOW and DS902 HIGH) is adjusted by positioning two cams which operate switches
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 be posi-
tioned on the capacitor shaft so as to light either the LOW or the HIGH lamp at a predetermined setting
of the MEGACYCLE counter, but subject to the position of the BAND switch (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 range (but not both). Selection is détermined by the characteristics of the antenna
) systems employéd. For example: if a low-frequency antenna is operable from 2.0 to 12.0 me, the
»change” point would be at 12.0 mc; or, if the high-frequency antenna operates from 6.0 to 32. [ mc,
the "change™ point would be at 6.0 mc. :

B o V (1) TEST EQUIPMENT AND SPECLAL TOOLS. - No test equxpment or spec1al tools are
E _,requlred. . . - . ,

(2) ADJUSTMENT METHOD. The two cams whlch actuzte DF indicator switches 86802 and -
. . $803 are secured to the shaft of variable capacitor C801 with indivicual clamps. To adjust the cams,
-~ “~- .. . locsen the clamps (using an Allen wrench) just ezough to permit cam movemant. 1MNot2 the raised sze- -
‘ - : tion of the cam edge which catuates the switch. Afler ad;ustmer‘ tta cam Is secured in position by .
: tightening the clamp.- Refer.ta pa.r@ap._t‘.& ..c(S) a.nd, 4-2~.(15) fora descnghon oi DF mdtcator o;er- .
B o -+ ation and-eircuit arrangement. : , , . Lo T

- . 1 .: (3) CONTROL SETTINGS. - The equipment need not be enervl..edx'hﬂn ..d]ust.n'* the DF
DL S indicator switches (8002 andS803) because the indicator lamp sx.puly voltz.,e is obtzmed externany at

s ;'omomm.;f ) IR x“‘c‘oxmsm,
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- - o Steu 5. Determire thz et ““?«3" frequency (bs h.e’s 2.0 and 8.0 mc); i. e., the frequsncyal

SRS which the LOW lamp should lizht a .mdt 2 HIGH Iamp should exti gau ‘1 Sat the MEGACYCLE co:
RN ";‘thxs“re ~..ney. S : I . N S :

deIn T S -Step 6. Loosag thz claep and a_;ust the cam of S303 50 that the LOW lamp will b2 Fzhizd
. o from % 0 = to the "ch:.z-.:,e" 1:*1:;: freg azcy, and will be extingrished from the "change” poizi t2> 2.0

LW me. Tighenthe cmp.
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Step 7. Checy the zdiustment by setting the MEGACYCLE counter first to 4.0 mc and then

t6 8.0 me. The LOW larp stemld light from 2.0 mc to the change" point and the HIGH lamp from the
. “change® point to 8.0 mc.

(5) PROCEDURE FGR "CHANGE" POINT BETWEEN 8.0 AND 16.0 MC. (See figure 4-23.)

Step 1. Check that =xternal indicator-supply voltagé is present at J955.

Step 2. Place the BAND switch in the 4-8 position.

; Step 3. Lo0:«n the clamp and adjust the cam of S303 so that the LOW indicator lamp (DS303)
lights for all positions of thie shaft of capacitor C801. Tighten the clamp. Check by setting the MEGA-

. CYCLE counter {irst to 4.7 .2 znd then to 8.0 mc; the LOW lamp should remain lighted throughout the
frequency range. - v : .

Step 4. Place t2= BAND switch in the 8-16 position.

Step 5. Determizz tha “change" frequency (between 8.0 and 16.0 mc); i. e., the freauency
at which the HIGH lamp sho:izZ Lizht and the LOW lamp should extinguish. Set the MEGACYCLE counter

‘ this frequency.

Bty Step 6. Loosen ttz c amp and adjust the cam of 8802 so that the LOW lamp will be lighted

‘rom 8.0 mc to the "change™ zcirt (frequency), and will be extinguished from the "change’ point to 16.0
1¢. Tighten the clamp.

»

Step 7. Check t=e 22justment by setting the MEGACYCLE counter first to 8. 0 mc and then

5 16.0 mc. The LOW lazp should light from 8.0 mc to the "charge" point, and the HIGH lamp from the
"change' point to 16. 0 mc.

6-5. REMOVAL, ADJUSTMZNT, REPAIR AND REASSEMBLY OF PARTS AND ASSEMBLIES.

a. GENERAL. - This section describes the removal of assemblies or subassemblies from the
R-1125/FLR and the 0-928/FLR, removal of parts from the assemblies, repair of parts when applic-
able, reassembly of parts in the assembly, and reinstallation of the assembly. It also includes lubri-
cation directions, the speciiic lubricant to use, and the frequency of application. Illustrations included
in this section or referenced iz cther sections show the location of assemblies and parts in the equip-
ment to facilitate removal 2=d reinstallation. Figures €-2 and 6-3 show parts and assemblies of the
R-1125/FLR. (See figures 5-3 and 5-4 for parts and assemblies of the 0-928/FLR.)

b. OSCILLATOR-POWER SUPPLY O-928/FLR.

=4 (1) 100-KC OSCILLATOR-AMPLIFIER. - The 100-kc oscillator-amptifier assembly is located
on the 0-928/FLR chassis. It contains 100-kc crystal-oven assembly A1001. Both the oven assembly

and the 100-kc oscillator-z=—piifier can be removed from the 0-928/FLR chassis without removing the
0-928/FLR from the eqmc::::':: rack.

(2) REMOVAL OF 120;KC OSCILLATOR-AMPLIFIER ASSEMBLY. (See figures 5-3 and
5-4.) :

Step 1. Remove tha cable plugs from chassis connectors J1057 and J10863.

Step 2. Locssxz the three captive screws which secure the assembly to the power sugply
chassis. Lift the assembly ircm the chassis.

(b) ADJUSTMENT AND REPAIR OF 100-KC OSCILLATOR-AMPLIFIER ASSENIBLY.
100-kc oscillator-amplifier aszz=sbly is constructed so that 2 minimum of effort is reguired to remove
parts for repair or replacexzrct. N3 mechanical adjustments are involved in this assembly. B-e‘.a"al

- of parts for replacement regaires caly routine procedures suach as uznscldering leads and removizy
mounting screws or nuts. II tzTmiaz2l boards must be loosened temporarily for access to comcc:a:ts,
the only requxrement is t..= rezgoval of the terminal board mounting screws.

(c) REZMO%A.L QF FARTS. (See figures 5-7 and 5-8.)

};. - To remcre the crystal oven assembly A1C21, release the spring clip from the

a1 o T -t CONFIDENTIAL ' CRIGINAL
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retainer post and release the oven clamp. Unplug the oven assembly from the chassis socket.

P : o ' ‘2. 'To remove transformer T1001, unsolder the terminal leads noting the lcad color and
e .- * Jocation for replzcement purposes Remove the two mounting nuts and washers, and lift the transform-
s er from the chassis. ’

(d) REPLACEMENT OF PARTS. (See figures 5-7 and 5-8.)

'-iv‘ o 1. To replace crystal oven assembly A1001 plug the assembly into the chassis socket.

_Position the assembly clamp, ad;ustmg the spring clip on the retamer post to secure the oven in the
socket.

2. To replace transforxf:er T1001, insert the mounting screws into the chassis holes,
noting that the transformer terminal marking corresponds with the chassis marking. Mount the trans-
. former with the two nuts and washers, andresolder the terminal leads in the order noted during"

v ; removal.
1
\ ) (¢) REPLACEMENT OF 100-KC OSCILLATOR-AMPLIFIER ASSEMBLY. (See figures 5-3
) and 5-4,) )
Step 1. Install the assembly in place on the power-supply chassis, positioning the three “
mounting brackets over the chassis nuts. Secure the assembly with the three captive screws. :
Step 2. Reconnect cable piugs to chassis connectors J1057 and J1063.
(2) POWER SUPPLY. - The power supply chassis, which also contains the 100-kc oscillator-
- amplifier assembly, is installed on a msounting plate that is secured to the equipment rack. The mount-
ing plate will support two 0-328/FLR units sxdc-by—szde, but the following instructions are concerned
thh a single unit only. To expose the power supply, remove the rack panel adjustment to the supply by
removing the four screws and cup washers.
(a) REMOVAL OF OSCILLATOR-POWER SUPPLY 0-928/FLR. (See figure 2-6.)
Step 1. Remave the power cable plug f om chassis connector J1051.
Step 2. Remove all pawér supply cables at chassis connectors J1052 and J1056. .
S
: n o ‘ , Step 3. Remove all 100-kc reference coaxial cables at chassis connectors J1058 through
e : J1062, L i
: o Step 4. Loosen the two captive screws which secure the chassis brackets to the mounting
o S plate, : : .
‘ ' Step 5. Withdraw the ckassis from the mounting plate using the ﬁwo. support handles
H ‘ provided.

o

(b) ADJUSTLIENT AXND REPAIR OF POWER SUPPLY ASSEMELY. - The power supply
assembly is Tonventional in constructica 2nd does not require mechaniczal 22ustments. All parts are
-readily removed and replaced by unsoldsring leads and removing the securing nuts or screws. Fuses
; are accessible on top of the chassts, including spare fuses of preper replzcement ratings. Usually, the
s ’ power supply assembly can be rep:i:ed without removing the 100-ke os czl-:tm-amphf:er assembly. In
‘ the event this assembly must be removed, follow the remo»al instructiors in paragraph 6- og(l)(g).

(c) REMOVAL OF PARTS. (See figures 5-3 and 5-4.)
. 1. Toremove transicrmer T1051, unsolder the terminal l22s noting the color and loca-
_ tion for replacement purroses. Re*e‘ .h t'vo nuts and washers {rom terr:inals 11 and 12. Remove
the four mounting nuts and washers, natics the lead with a ground lug ircm tecminal 7, and raise the
chassis to remove the transfermer.

. . 2, To remove ckoke L1731 or choke L1052, unsolder the leads at the choke terminals.
o Remove the four rnou::tug auls an“ wzstars. Raise the ch ssis to remaove the choke.

3. To remove diodss CR1051 through CR1054, unsbldar the'diodg leads, noting color’ -
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and Ioczition for replacement purposes. Remove the mourtins nut and washer, notinz the locations of
the bushing: and the two insulating washers, and remove the dicde from the mounting “bracket. Note the
diode polarity for replacement purposes, Note also the position of the insulating bushing on the diode

o ' CAUTION

84

oA
Lo

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 soldering process.

——aFTe en
St
-

4. To remove switch S1052, unsolder the leads and code them for replacement purpeses.
Loosen the two setscrews 2nd 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.

5. To remove plug-in capacitor C1051 or C1052, release the spring clip at the retainer
post and:remove the clamp. Unplug the capacitor from the socket. :

(d) REPLACEMENT OF PARTS. (See figures 5-3 and 5-4.)

1. To replace transformer T1051, insert the mounting screws into the chassis holes,
2d guide the two strap leads onto screw terminals 11 and 12. Secure the transformer with the four nuts
nd washiers, and attach the ground lug from terminal 7. Secure the strap leads at terminals 11 and 12
‘ith the two nuts and washers, and resolder the remaining leads to the terminals in the order noted
during removal

2. Toreplace filter choke L1051 or L1052, insert the mounting screws into the chassis
holes and secure the choke with the four nuts and washers. Solder the leads to the two terminals.

3. Toreplace diode CR1051 through CR1054, assemble one insulating washer and the
insulating bushing on the diode body, ard insert the dicde in the mounting bracket hole (observe the
polarity noted during removel). Install the second insulatirg washer and secure the diodz with the nut
and washer. Solder the leads, observing the polarity noted durmg removal. Observe the CAUTION m
paragraph 6-5b(2)(c)3.

4. To replace switch S1052, insert the bushing into the chassis hole and rotate the switch
to engage the indexing lug. Secure the sm{cb with the nut and washer. Install the knob and secure it by
tightening the two setscrews. (Rotate the knob through the switch positions, checking that the knob
pointer-eorresponds with the chassis marking.) Solder the lzads to the switch, following the order ard

" coding noted during removal

5. To replace plug in capacitor C10351 and CIOSZ insert the capacitor into the chassis
socket and seat it securely. Replace the clamp and adjust the spring clip on the retainer post to secure
the capacitor. .

(e) REPLACEMENT OF OSCIL‘I..A'IUR-POWER SUPPLY 0-928/FLR. (See figure 2-6.)

o gl

Step 1. 1Install the chassis on the mounting g ala*e and recess the two chassis cleats in
the mountmo plate bracl\ets ‘

o s Step 2. Position the twio captive screws (on the brackets) over the mountinz platz nuts
" | and secure the chassis to the plate. :

R Step 3. Connect all 120-kc rzference cables which were disconnected during chossis
-, removal to chassis connactors J1853 throuzh JIC6L : ‘

e Step 4. Connect all povrer sunply cables wiich were disconnectad duriny ch2ssis remGe-

Loooal Lo chassis connectors JlOaZ through J1038.

. N ‘ o Step 5. Cornect th= power cable plug to ch:ssxs connector J1051,

o

RERE ,5:_. COUNTERMEASURES RECEIVER R-1125/FLR.

-
-
L -
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(1) PRESELECTOR. - The preselector consists of two subassemblies; the r-f amplifier and
the mixer. They are located at the rear of the receiver chassis and can be removed individually for
repair and adjustment. Pull out the ret:eiver and raise it to expose the two subassemblies.

(a) REMOVAL OF PRESELECTOR R-F AMPLIFIER SUBASSEMBLY. (See figures 6-2 and
6-3; and 5-12, 5-13, and 5-14.) A

Step 1. Remove the coaxial cables at connectors J51 and J58.

Step 2. Unsolder leads from feedthrough capacitors C59, C61, C83, C74, C78, CT79,
C80, and C81, noting lead color and locatjon for replacement purposes.

Step 3. Place the BAND switch in the 2-4 position. Remove the two bracket guides and
switch slide located back of preselector subassemblies. oo

Step 4. Unsolder leads to feédthrough terminals E51, E532, E53, and E34, noting lead
location {or repiacement purposes.

Step 5. Loosen the three captive mounting screws and remove the subassembly from the
receiver chassis. .

.' (b) ADJUSTMENT AND REPAIR OF PRESELECTOR R-F AMPLIFIER SUBAS3EMBLY. -
Cover plates on the preselector r-f amplifier subassembly can be reimoved for access to all parts and
wiring (see figures 5-12, 5-13, and 5-14). In addition, a rectangular cover on the bottom of the sub-
assembly can be re'noved to expose the tube sockets for voltage and resistance measurements. All
parts are readily removed and replaced by unsoldering leads and removing the securing nuts or screws.

(c} REMOVAL OF PARTS. (See figures 5-12, 5-13, and 5-14.) - To remove switch S5t or
'S52, unsolder all leads and code them for replacement purposes Remove the switch lever {two screws)
and note its position for replacement purposes. Remove the switch and mounting bracket (two screws).
Remove the pushing nut and washer to separate switch from bracket.

(d) REPLACEMENT OF PARTS. (See figures 5-12, 5-13, and 5-14.) - To replace switch
- S51 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 PRESELECTOR R-F AMPLIFIER SUBASSE‘-‘IBLY. (See flgures
= ‘ ’ 6-2 and 8-3 “and 5-12, 5-13, and 5-14.)

—_ ‘ . Step 1. Replace all cover plates removed during adjustmenf and repair.

Step 2. Place the subassembly in position on the receiver chassis and secure it with the
three captive mounting screws.

‘eAp 3. Solder Ieads to feedthrough terminals ESI, E52, E353, and E54.

SLEP 4. Place the BAND switch in the 2-4 position. Install the two bracket guides and
sthch slide, and engage the lever pins of both preselector subassemblies.

Step 5. Solder leads to fescthrough capacztors C59 C61, C63 C74, C178, C79, C80,
and CB81 in the order noted curing removal

Step S. Connect the coaxial cables to connectors J31 233 J53.

. {{)} REMOVAL OF PRESELECTOR MIXER SUBASSEMBLY. (Se figures 6-3, 5-15, 5-18,
and 5-17.) ~ . e o ' : : S : SRR
o Step 1. Remove coaxial cables 301 and VvBOZ at connectors J151 and J!SZ respéc- .
_Mvely. Remove ccaxial cable at connector J134.

o . tegg. Ursolder leads from fg_edtnrouch capacuo*-s C1‘=0 Clﬁ-i and Clﬁa. '

PR .. b t T e Br
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the parts inside the assembly case and the removal of the three inner partitions. DBecause the variable
capacitor is well-constructed with wide plate spacing, there is little chance that removal will be
necessary.

{¢) REPLACEMENT OF TUNABLE I-F FILTER ASSEMBLY. (See figures 6-3, 5-24, and
5-25.) =

Step 1. Rotate the spur gear on the tuning shaft of capacitor C351 so as to place the
colored dot on the shaft directly opposite the colored dot on the shaft bushing. (This‘ adjustment com-
pletely meshes the capacitor plates.)

Step 2. Set the KILOCYCLE counter to read +03. 0.

Step 3. Place the assembly in position on the intcrpolation oscillator mounting plate
being careful not to disturt the tun.r~ shaft position, and mesh the spur gear with the KILOCYCLE
counter pinion gear. Secure the assembly with the two mounting screws.

Step 4. Solder the le2zd to feedthrough terminal ES51.

Step 5. Connect coaxial cable P154 to connector J154.{preselector mixer assenibly), and
connect coaxial cable P456 to connector J456 (first i~-f and injection amplifier assembly).

(3) FIRST I-F AND INJECTION AMPLIFIER. - The first i-f and injection amplifier assembly -
is located on the receiver chassis at the rear. It contains three major circuit-sections: the first i-{

amplifier, the injection amplifier, and the oufput amplifier. Pull out the receiver and raise it to expose
the assembly.

(a) REMOVAL OF FIRST I-F AND INJECTION AMPLIFIER ASSEMBLY. (See figures 6-2,
6-3, 5-30, and 5-36.)

Step 1. Remove the nine coaxial cables at connectors J451, J452, J456, J458, J459,
J460, J461, J462, and J463.

Step 2. Unsolder leads {rom feedthrough capacitors C451, C452, C455, and CS503. Note
the color and location for replacement purposes.

'S‘}tep 3. Remove the four screws from the mounting brackets (on the bottom of the re-
ceiver chassis), and remove the assembly, lifting it from the top of the receiver chassis.

(b} ADJUSTMENT AND REPAIR OF FIRST I-F AND INJECTION AMPLIFIER ASSEMBLY. -
A bottom plate on the first i-f and icjection amplifier can be removed for access to all parts and wiring
{see figure 5-31). All parts are readily removed by unsoldering leads or removing mounting screws or
nuts. No mechanical adivstments are required at this assembly. Ii terminal boards are lcosened tem-

porarily for access to components or parts, the only requirement is the removal of the termiral-board
mounting screws.

{c) REMOVAL OF PARTS. (See figures 5-30 and 5-31.)

1. Toremove r-f coi L‘-Sl L452, and L4553, unsoider the leads and note the color and
lecation for replacement purposas. P ove the coil mounting nut and washer, and remove the coil.
2. Toremcve {ilters FL451, FL152, and FL433, unsolder the leads and note the color
rryses. Ramove the four nuts and washars arnd remove the filter, not-

and locatina for repl"ce:em our
ing terminal locations on chzssl

e transformer T431, unsolder (A2 lezds and note the lzad color znd location
Ramove the two nnts :ri azhers ard rzmove the transformer, ntting the terminal iucations with re-
spectto the chassis paris,

(d) REPLACZMENT Of PARTS. (Sce figures 5-30 and 5-31.)

lll

L Torezpizes r-fooils LE3Y, L452, and L3235, insert the threadsd bushing in the chas-
sis hole and secure it wii the nut asd washer. Solder the leads following the oxder noted during
removal. - ’ '
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washers. Scider the leads following the ards o roted during the removal,

3. Torepiace tounsformer T30, naert the mounting screws indo e
locating the terminals as noted during rreva Sceure the transforme r ek e vu
Solder thr' leads fodo'wing the order noLcd during the removal.

When replacing liiters or o0 coils with now parts,
cornplete the allvnment zrd ad ustmoent procedire
given in paragrag : "
to service.

vnr the recojoar

AMPLIFIER ASS-MIDLY (Soe fiores

Place the cssembly m ntziiun on v ol the reecivaer eheis o0 e
from th2 bottom of the ~eisive ) using the {uer serews oot wishors,
rear of the receiver. )
Stip 3. Solder the leads tc , C452, €4 and C00%, e
ing the order nuted during removall
Sen 4, Reconnrect the cowrxini 720 155 to conneclors J431, J452, J43E, Ji53, Ji33, 472,

Y
xl<

aterpolation oscillator Lrifer azzomb

ZRPOLATION QSCILT.ATL - F i !
by esition at the rear. Pull oot the recaivor

sttom of the receiver c&zssis in
250 the assembly.

5 lecated cn t!
and raise it to oy

(2) REMOVAL OF INTERPCLATION C3CILLATOR BUFFER ASSEMPLY. {5 0
5-38, and 5-37.)

Step 1. Remove coaxial canles 2t eonnecr J651 and JB52.

Step 2. Unsolder leads frem feediircugh cagacitors C634, €055
and lecaticn for replacement purposes.

Step 3. Remove the two captive sorows which secure the assambly) renivs tho assombiy,
LATION O8CiU.

and wiring {zev
mechanical adju

* () REMOVAL OF PARTS.
unselder the iends and nole the color and
washers and roemove the transformer

{d) REPLACEMIXNT OF PART : tures 2-36 and 5-37.) - Tor
T651, Insert the mounting scr in
Secure the transioriner with the two o
ing reriovall

ing the termirals as n

“uder the leals

following

~ (g} REPLACEMENT OF INTERPOLATION CSCILLATOR BUFFER ASSEMBLY. (322 fig-
ures 6-3, 3-56, and 5-37.)

Step 1. Replace the wrap-arsund casa {six screws and washersh

Step 2. FPosition the assambly on the chas:zis and secure it with the bwo captive nuts,
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Gtop N Inkdor Ieade to {7 earch crvncitors €054, 7C853, ot O656, felidvins tha
order noterd daring removal

Mop 4, Teplace the coaxial cahles ot connectnrs J407 and 6

=3 e ——— - -~ P -y . o Fae aml mep L Yee
(5} IITTR AND SETSNT I-T AMBLIFIZR - The mikor and oo
and

ted en tom of (he receiver chassis nzac thz sresclector
it to enncse the assambly.

{a) REIIOVAL OF MIXER AND SZCGHD I-T AIIPLIFIED AESZLID&Y.  (See fizwpes 6-2,
5-41, and 5-42.)

-~

Step 1. Ramove coaxial cables W205 and Wa0T at conneztors J301 and J3352

Step 2. Unsolder lcade to {eedthreoch capacitors €332, €352, and CI34. iTste ihz ocder

‘?J

_and lead color for replacement purposes.

Step 3. Lnosen oo of the caztive mounting screws by inzzrting

through the 2350 ~1I_,1 holes providzd. Lonsen the remaining cantive ricinting szrew
{from the tottom of the receiver chassis. e
Step 4. Remove the 2ssembly from the recsziver chazsis.
(-) ALJUS ilxIE»\?T AMND REPAIR CF MEIER AND SECCHD I-F ALIPL IFIE

- A shield cover on tep of the assemily can he removad for aceess o natizond v

the boliom of tun 230 embl". Remore ”""'s‘n-' {olzctron tubes) VSl and °

the two cover screws and washeors, All parts are conveniently lozated for reprir or “m*’”r
may he remavad by unsoldering lc—adr or remeving mounting screws or o fterpiinal boow
be loossned or romoved for access {5 parts) e terminal-board mﬁ"ﬂ.",in; serIvvs 3
external l2ads unsoldered.  No mechinical adjustments are reeuired for this 2ctembly,

To remove t
th2 color an

inad bi):"‘d.
e thz sirg t nat oo

~ee—nT
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diodes on TB301 terminal posts, noting dicde polarity. Replace terminal board TB501 and secure with
four screws and washers, Resolder terminal board leads following the order noted during removalk
Observe the CAUTION following paragraph 6-5¢(5)(c)2.

3. To replace'crystal Y551, plug the crystal into'the socket and replace the spring clip.
NOTE ‘

When replacving crystal ¥551 with a new part, complete
the alignment and adjustment procedure given in para-
graph 6-4g(4) before returning the receiver to service.

((_a_) REPLACEMENT OF MIXER AND SECOND I-F AMPLIFIER ASSEMBLY. (See figures
6-2, 5-41, and 5-42.)

Step 1. Replace the shield cover on top of the assembly (two screws and washers), and
replace Nuvistors (electron tubes) V351 and V552 which were originally remeved for access to the
screws.

. Step 2. Position the assembly on the receiver chassis and secure it by tightening the
Ptive screw on the bracket, and the two captive screws accessible through the assembly holes.

Step 3. . Solder the leads to feedthrough capacitors C552, C553, and C554, in the order
noted during removal. :

Step 4. Reconnect coaxial cables W806 and W807 to connectors J551 and J553,
~espectively.

(6) AGC AMPLIFIER. - The agc amplifier is located on top of the receiver chassis near the
-nt panel. It consists of two major circuit-sections: the agc amplifier and the 100-ke buffer-
i amplifier. Pull out the receiver and raise it to expose the assembly.

| {ay REMOVAL OF AGC AMPLIFIER ASSEMBLY. (See figures 6-2, 5-46, and 5-47.)

. Step 1. Remove coaxial cables at connector J201 (harmonic amplifiér assembly), and
connectors J60% and J602 {agc amplifier assembly).

Step 2. Unsolder leads to feedthrough capacitors C601, C602, C604, and C605. Note
the color ard lead locatxon for replacement purposes.

5 Step 3. Unsolder leads to feedthrough terminals E601, E602, E603, E604, E605, and
""E606 Note color and lead location {or replacement purposes.

Step 4. Loosen three captive screws on the assembly brackets and remove the assembly.

(b) ADJUSTMENT AND REPAIR OF AGC AMPLIFIER ASSEMBLY. - All parts are readily
removed by unsoldering leads or removing mounting screws or nuts. No mechanical adjustments are
required for this asse:-mbly. If terminal boards are to be lossened or removed for access to parts,
mounting screws must be removed and exterral leads uusoldered. ‘

(c) REMOVAL OF PARTS. (See figures 5-46 and 5-41.)

1. Toremove transformer T€71, unsolder the leads. Nete the color and locatien for
replacement purposes. Remove the two mounting nuts and washers and remcve the transformer.

2. To remove diodaes CREDT tarough CRENY, unsolder diode leads from termiral board,
© noting polarity and position for replacement rarposes. If necessary, terminal L ard TQGQI {diodes
CR601,-CRr502, and CRG03), and terminal board TDE03 (dicde CREDI), can b2 remaoved for access to the
- diodes.” To remove either terminal board, unsclder all external leads, nalng L. golor znd location
.+ for replacement purro%s. Remove the board mgcuating screws and the bo‘.ru. O bserve CAUTION fol-
L Iowmg parawraph 6-5c(6)c)2.

3. Remove r-f coils L5501 znd L6092 {1C0-%c bulfer ampliliar) by vosoldering leads. Note | |

CONTFIDENTIAL . - : ORIGINAL
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the color and location for replacement purs~:25. Remove mounting nut and washer and remove the
tranzformer.

(d) REPLACELIENT OF PARTS. ‘(See ficurcs 5-46 and 5-417.)

1. Toreplace traasicrmer TEO1, insert the maunt

7 screws into the chassis holeos,.
. noting that the terminal lacation correspands with the chassis marking, and socure the transformer
_ with the two nuts ard washers. Colder the leads following the crder noted during removal.

2. Toreplace diodes CR691 through CRG04, install the dinde on the terminal board not-
3 the polarity and positior required. Solar the diode leads, -obszrvirT the CAUTIQN note whaich fol-
S 5 1f the terminal boards were removed, replace the boards and sccure it with the mounting screws.
solder all external 1eads in the order noted during retnoval. :

in
l
CAUTION

To protect the diode when soldering or unsoldering,
clamp the diode !zad (between the soldering ircn and
the diode bady) with long-nose pliers. The pliers
furncttons as 2 heat sink and reduces diode Lmoerature
du.rms the cmderma process.

3. Toreplace r-f coils LENL and LE02, insert the threaded stud into the chassis hole
and secure it with the mo:nting nyt and washer. Solder the leads following the order noted during
removal.

(e) REPLACELIENT OF AGC AMPLIFIER ASSEMBLY. (See figures 6-2, 5-46, and 5-47.)

Step 1. Position the assembly on the receiver chassis and secure it with the three cap-
tive screws on the mounting bracthets,

Step 2. Solder the leads to feecthrough terminals E601, E602, E603, E604, E60S, and
E606, following th2 order noted curing removal.

Sten 3. Spldec the !eadnsh_tlo iecclthrough.capacitors C601, CGC2, C603, C604, and C60%,
in the order noted during removal ‘ :

ten 4. Reconnect cc “i'\l cziles at connecter J291 (bzu'mon'c amplifier assembly), and
and J€02 (2g2 amplifier assembly).

toh

cenn2ctors J601

* ’J

(‘) rvv,ﬁ° "1”“/"?”“

PR A

" CTCILUATOR MAINTENANCE, - The I.igh-frequency oscillator is -
located centrallr cn the recciver ¢iincsis, Tull out the receiver and raise it to erpose the assembly.
The assambly iz removed fro:n f.he tattom of the receiver chassis,

QUENCY OSCILLATCR AS3EXIBLY. (See figures 6-2, 6-3,

1"2s V0e03 and W 3 ot cconesstors J201 and J302, respectively.

through capa citars €213 and €317, rolirg Iead loention

tTAe o fold
SRR P
- [P P P e L -~y
~ - S - 1 LI —_ - _—
Lo S ovee oot orenieio i nzzombly lvom the
A““’:.‘JDLY - A
i ) tnooll parts and wirs
RN n thz bottom of tae -
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S . A
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assembly can be removed to expose the tube socket for voltage and resistance mcasurements, Al parts
are readily removed and replaced by unsoldering the leads und by removing the securing nuts or screws.

(c) REMOVAL OF PARTS. (See figures 5-51, 5-52, and 5- 53. ) - To remove switch S301,

' unsolder all Ieads and code them for replacement purposes. Remove the switch lever (two screws), and

note the ‘position for replacement purposes. Remove the switch with mounting bracket (two screws)
Remove the bushing nut and washer to separate the switch from the bracket.

(d) REPLACEMENT OF PARTS. (See figures 5-51, 5-52, and 5-53.) - To rep}.ace switch
S$301, install the switch on the mounting bracket and engage the mdex lug in the bracket hole. Secure
the switch with the bushing nut and washer. 1Install the switch with bracket in the assembly (two screws).

* Install the switch Tever and position as noted during removal Solder all leads to the switch contacts

following the order and coding noted during switch removal.

() REPLACEMENT OF HIGH- FREQUENCY OSCILLATOR ASSEMBLY. ({Sce figures 6-2,

~ 6-3, 5-51, 5-52, and 5-53.)

Step 1. Replace all cover plates removed during adjustment and repair.

~ Step 2. Place the assembly on the receiver chassis and secure it to the chassis with the
~'0 captive screws.

Step 3. Solder the leads to feedthrough 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 t.he high-frequency osc1llator and the harmonic amplifier
assemblies:

Step 5. Solder the leads to feedthrough capacitors C315 and C217 in the order noted dur-
ing removal,

"..Step 6. Replace coaxial cables W&(3 and W802 at connectors J301 and J302, respectively.

(8) INTERPOLATION OSCILLATOR. - Tte interpolation oscillator is located on the receiver
chassis near the front panel. It consists of an assembly plate containing the tunable i-f filter, the inter-
polation oscillator, and the KILOCYCLE counter. - The counter is coupled to variable capacitor C407
(interpolation oscillator) and variable capacitor C351 (tunable i-f filter). See paragraph 6-5c(2) for

‘maintenance information on the tunable i-f filter.

(a) REMOVAL OF INTERPOLATION OSCILLATOR ASSEMBLY. (See {igures 6-2, 5-57,

and5-58.) <

Step 1. Remove the first i-f ard iniection ampllfxer assembly to make room for removal

of the interpolation oscillator (see paragraph 8—5c{ 12)).

Step 2. Remove coaxial cable at eonnector J154 (preselector).

Step 3. Unsolder leads at feedihrough capacitors C409, C412, and C~213 (interpolation

’ Vi’oscﬂlator) and the lead at termmal £351 (tunable i-f filter). Note the color and lecation for replace-

jment purposes.

Step 4. Unsolder the lexd at ULO""CLE counter l.anps DS903 and DS904.

Stgp 5. - Loosen the twwo Allen -ew-w‘::s and remove TUNING (Kc) iosb from the front

’ panel of the receiv er.

* removed by unsoldering leads and remaovirg taz securizg nuls and screws.  The siield-can, covering 3
. _,‘vanable capacitor C407 can be remevzcdo izscact the capacxtcr and tha toning shaft ceupling. ' -
-~ - L . . SO -

" cover plate on the interpolation ascillater ccil
- (for voltaze and resistance measvrema: :

Step 6 Loosen the four cactive szrevs on the :ssc*mbly platz and remove the assnrz‘_ly

;) ’_from the~:eceu er, withdrawing the KILOCYCLZ couniod suale sauwa the panel kole,.

;) ADJUSTMENT AND REPAIR OF INTERPOLATION OSCILLATOR ;‘.S '“‘..EELY. - A
tiy can be remoeved for access to the tubh2 socket
vcess to the parts and wiring, .-xu parts are easily

- * N B . -
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steps 1 through 5.

- through the rexr of the gear Lousing.

inthe pinion g

(© REMOVAL OF PARTS. (See figures 5-24, 5-57, and 5-58.)

1, “To remove the interpolation oscillator coil assembly, f{irst remove the shield-cam on

) variable czpacifor C407, then unsolder the leads to feedthrough terminals E401 and E402. Remove the

four mounting screws, accessxble inside the coil box, and remove the cou assembly,
2. To remove the KILOCYCLF‘ counter meckanism, use an Allen wrench to loosen the

shaft-coupling clamp and remove the four’ screws v*hxch secure ihe counter. Remove the counter, slid-
ing the shaft free of the couplmg

N

. NOTE

o ~Removal of variable capacitor C407 is not recommended
. asafield mainterance measure. Compensating plate-
T - segments on the capacitor have been factory adjusted to
o ' track with the KILOCYCLE counter settings. Inthe
" event of mzlfunction it is suggested that the complete
interpolztion oscillator assembly (less the tunable i-f
filter and counter) be replaced. Removal and replace-
ment instructions for the variable capacitor are included
_in this section as an emergency repair measuré only.

3. To remove variable capacitor C407, remove the shield-cam (four screws) and unsol-
der the leads to feedthrough terminals E401 and E402. Loosen the shaft coupling clamp, using an Allen
wrench. Remove the four mounting screws and remove the capacitor, slidingthe shaft free of the

- coupling.

(g!_) DISASSEMBLY OF KILOCYCLE COUNTER. - The following instructions refer to the
steps applicable to the remova1 of specific parts of the counter (see figure 6-4).

L To remove the d_rwe gears and stop ring assembly irom the gear housing, perform

g. To remove the counter sha{t and number wheel assembly, perforin step 6.

3. To remove the pinion s*zart and the three pinion gears, perfcrm steo 7.

I

<, To dlsassemble the kilocyeie counter completely, perform 2li the following steps.

i°D 1. Toremove ths spur 2nd helical gears from the tuning shait, remove the !och-
ing ring 2t t32 back end of the tuninz shafi. Lnosen the setscrews on the tvo gears. Shde the shaft -
forward a-c'.."a co‘h gears, and thr ou:‘l the ball bearing in the front of the gear heasing.

Jeg 2. To remove the spur gear from the cutput shaft, rorwsy

T g ve act ;
the back enZ ¢ o“‘“ut shaft. Loocsen th ‘setscrews on the spur gear and slide the output shaf

iver hebicn! caar ant

screws 0 ihe
endof thz ir
allthe paris z

(u

the nins
driver s

the shalt &2
so that ithe
up and romoy

PN
e e e y Gh. own ® P e K W Ky
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- through 6.

the driver hehc:.z SIir e tigh

NOTE

R - Do not remove the pinion shaft unless there are worn
Co o ~ or damaged parts to be replaced, because the locking
rings used to secure the pinion shaft are damaged dur-
ing the removal. If it becomes necessary to remove
the pinion shaft, remove the locking rings and slide

the_shaft out through the supporting bracket.

(g_) ASSEMBLY OF THE KILOCYCLE COUNTER. - The following instructions refer to the
steps applicable to assembling specific parts of the counter: '

—

§

. 1f the counter shaft number wheel assembly has been removed, perform steps 1

2. If the pinion shaft has been removed, perform steps 7 and 8.

3. If the drive gears and locking ring assembly have been removed, perform steps 9
through 27 (see figure €-4).

NOTE

Lubricate all shafts and bearings with watch oil and all
other friction points with grease during assembly.

Step 1. Assemble the three number wheels to the left of the units wheel on the counter
shaft.

Step 2. Position the stop colla.r on the counter shaft and allow 0. 014 to 0. 018 inch

‘clearance between the last number wheel and the stop collar. Tighten the setscrews.

, Step 3. Slide the pinion gear, washer, and ball bearing to the center of the shaft.
Place a ball bearing on the cpposite end of the shait.

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 bearing in the hole pro-
vided in the right-hand side of the gear housing.

Step 5. Slide the left-hand ball bearing along the shaft until it seats in the hole pro-

 vided in the gear kousizg.

Step €. ' Slide the spacer washer and pinion gear to the left and tighten the setscrews
in the pinion gear, allc w=ing for 0.003 inch maximum ena play.

Stzp 7. Insert the end of the oinion shaft through the hole in the supreorting bracket,

"~ and while sliding the skzit to the right, assemble the pinion gears in place on the shait (be sure that the

pxmons mesh with the n_‘_dber wheels).
Step B. Install a locking ring on eachend of the pinion shaft.

Siep 2. Insert two ball bearurs in the holes for the driver shaft, and slide the driver

shaft through the right-kand beoring.

R

Sixp 11, Fince 2 loo! IT' r!r“ in the groove on the right-hand end of €
adjust the drive goor “tzr zero end plav, ‘*‘ﬁnt. @ setserevs in the drive gear. (1-::
* % R

H L"
o0 zb
. i
3
Ty
' ~r
-
£2
|
e

e - LoStem 1%, Iastollthe bro b._lbn.rmgb for the transfer shaft ang slide the cut-down -
i enr* of the stnft tarouzh the frozt boarins S L

b A lmn

' : Sz 13, Place the followirng iters on the shaft: 1 No. one lo:_';mo ring, 12 No. two

CONTTNTNVTIAT, ) N - OOETNAL



AN/FLR-11{V), /FRA-54(V) RECEIVER Crriit IDENTiAL U
REPAIR MAVSHIPS 94581 -5 (2

locking rings, 1 No. three locking ring, the stop collar, the driver helical gear, and the shaft collar.
Step 14. Slide the shaft in untll it seats in the rear bearing.
Step’ 15, Slide all the parts E)n the shaft to the rear to make room for the locking ring.
" Step 16. Install the }ocking ring in the groove provided on the shaft.

Step 17. Slide all the parts on the shaft to the front, and adjust and secure the shaft
collar so that there is no end play. Check that the shaft turns freely.

: Step 18. Insert the tab on No. one locking ring into the hole above the shaft; then
adjust and secure the stop collar so that the locking rings are close but not tight.

Step 18. Instal the helical idler gear assembly, using the machine screw, locks
washer, and f{lat washer on the inside and a locl-'washer and nut on the outside of the rear panel.

Step 20. Install the two ball bearings for the tuning shaft, and insert the grooved end
of the shaft through the front bearing.

Step 21. Place the spur gear and the helical gear on the shaft. Iastall 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. Stide the spur gear forward and secure it with the sa«tscrews so that the
shaft has no end play, but it still turns {reely.

Step 23. Install the two bearings for the output shaft and insert the cut-down #nd of
the shaft through the front bearing.

Step 24. Place the washer, spur gear, and locking ring on the shaft, and slide the
shaft through the rear bearing 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 setscrews.

; Step 26. Adjust the position of all helical gears so that ;chey mesh properly; then in-
stall the drive pins where they are required.
Step 27. With the tuning shaft in the fully counterclockwise posmon (against the stop),
set the counter to read -850.

(I} REPLACEMENT OF PARTS. (See figures 5-57 and 5-58.)

1. To replac° the interpolation oscillator coil assembly, position the assembly on the
assembly plate and secure with the four screvws which are installed inside tha ccil box. Solder leads to
feedthrough terminals E<01 and E4£02, and replace the shield-can on variable capacitor C407.

2. To replace the KILOCYCLE counter, place it in position and slide the shaft into the
capacitor coupling: Secure the counier with four screws. Carsfully set the counter to read 2coroxi-
mately +06. ¢, and mesh the rotor plates of capacitor C407 flush with the stator plates (fully mes’wd)
‘Tighten the shzit clamp.

3.. Tarepizee czyuzitor C407, place it in positicn
LITOCYCLT eounter shaft, S:ioums s co ftor wit 11 tnﬂ mo“"’x"
throuch eapactiiors D401 and IZ--' o :
the copueibor rotar nixtes 1

1
place the capaciter shizld-can.

rz ~l:tmn oscillator asse
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Step 2. Replace the TUNING (Kc) knob and tighten the two setscrews,

- = .Step 3. Resolder the lead to KILGCYCLE counter lamps DS303 and DS904, ‘ ( :
. Step 4. Resolder the leads to feedthrough capacitors C409, C412, and C413 (interpsla-
tion oscillator), and the lead to terminal E351 (tunable i-f filter) in the order noted during removal,

= Step 5. Replace the coaxia] cable at connector J154 (preselector).
Step 6. Replace the first i-f and injection amplifier assembly {see paragraph 6-5c(3)(e))-

(9) HARMONIC AMPLIFIER. - The harmonic amplifier consists of two subassemblies: the
r-{f amplifiers and the harmonic mixer. They are centrally located on the receiver chassis and can be
removed individually for repair or adjustmerts. Pull out the receiver and raise it to expose the two
subassemblies.

: (a) REMOVAL OF HARMONIC AMPLIFIER R-F SUBASSEMBLY. (See figures 6-2, 6-3,
5-63, and 5-64.)

N

Step 1. Remove the coaxial cable at connector J201, and cable W804 at connector J204.

Step 2. Unsolder leads from feedthrough capacitors C201, C202, C203, C204, C203,
.C207, and C208. Note the color and location for replacement purposes.

Step 3. Place the BAND switch in the 2-4 position. Remove the two guide brackets and
the switch slide located back of the harmonic amplifier subassemblies.

Step 4. iJnsolder the leads from feedthrough terminals E201, E202, E203, and E204,
- Note the color and location for replacement purposes.

Step 5 Loosen the three captu:e mounting screws and remove the subassembly from the
receiver chassis.

- (b) ADJUSTMENT AND REPAIR OF HARMONIC AMPLIFIER R-F SUBASSEMBLY. - Cover
plates on the subassembly can be removed for access to all parts and wiring. Inaddition, a rectangular’
plate on the bottom of the subassembly can be re:zoved to expose the tube sockets tor voltage and resist-

. ance measurements. All parts are readily removed by unscldering leads and removing securing nuts or
- Screws. . '

(c) REMOVAL OF PARTS. (See figures 5-£3 and 5-64.)

1. To remove switch S201 cr S202, unsolder all leads and code them for replacement
purposes. Remove the switch lever (tvwo screws) and note the switch position for replacement purposes.
- - Remove the switch and mountirg bracket (two screws\ ‘Remove the bushing nut and washer and sepa-
- rate the switch from the bracket.

2, To remove diode CR201, ursolder the dje'je leads {note diode polarity for replacement _

purposes). - N
ST . oo . CAUTION .
- _To protect the d'c 3 or unsollermg,
. . clamp the diode 2 ; fron and
- ) ' ha diodn bt '1' > pliers func-

tions a3 ahent ¢ w12z it dlode temperalure
Suring the soldering procosa :

o {d) REPLACEMENT OF PARRTE, {fu: Corores 2207 and 3-484,)

; — 1 To replars switch 201 ¢ 32
L the mdet lue in 1 the bracke! hole, Sacure the
‘and bracket in the subassembly (L0 scraw ‘t.

remmai. Solde‘ a.!.\ le'xds to sm:.c‘x cCriaz

and codmc noee"‘ c_::'.:‘.:, remalo L

P
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. S 2. To replace diode CR201, install the diode (noting the proper polarity) and solder the
: Ieads. Obscrve the CAUTION note following paragraph 6-5¢(9)(e).

(e) REPLACEMENT OF HARMONIC AMPLIFIER R~F SUBASSEMBLY. (See figures 6-2,
6-3 5~ 63,and5 64.) -

- o .e;:‘ . Step 1. Replace all cover plates removed during adjustment and repair.

;-;r‘“‘: P ‘ Step 2. Place the subassembly in position on the receiver chassis and secure it with the
N : ,captivescrews. : ‘

: ,Mf':" Step 3. Solder the leads to feedthrough terminals E201, E202, E203 and E204, inthe
) order noted during removal : .

. Slep 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, C202, C203, C204, C2G3, C207,
and C208, following the order noted during removal.

’ i ' . Step 6. Reconnect the coaxial cable at connector J201, and cable W804 at conrector J204.

(f_) REMOVAL OF HARMONIC AMPLIFIER MIXER SUBASSEMBLY. (See figures 6-2, 6-3,
and 5-65 through5-67.)

Step 1. Remove the coaxxal cables WBOé W803, and W805 from connectors J251, J232,
and J253, respectively. .

, Step 2. Ursolder the leads to feedthrough capacitors C251, C264, C266, and C267. Note
the color aad lead location for replacement purposes.

Step 3. Place the BAND switch in the 2-4 position. Remove the two guide brackets and
the switch slide located back of the harmonic amplifier subassemblies. ‘

Step 4. Unsolder the leads froun feedthrough terminals E251 and E252, noting the loca-
tion f or replacement purposes, -

« S - Step 5.. Remove the ground strap connecting the high-frequency oscillator assembly with
~ the harmom\, mixer subassembly (four screws, on the bottom of the assemblies).

.,., R ' - Step 6. Loosen the three captive screws and remove the subassembly from the receiver
T Cl chassis." .

T R « (g) ADJUSTMENT AND REPAIR OF HARMONIC AMPLIFIER MIXER SUBASSEMBLY. - A
<, ~=-.  cover plate on the subassembly can be removed for access to all parts and wiring (see fizures 5-65,

X . 5-66, and 5-67). In addition, a rectangular plate on the bottom »f the subassembly can be removed to
" expose tke tube socket for voltage and resistance measurements. All parts are easily removed by un-

' soldering leads and removing the securing nuts or screws. )

(h) REMOVAL OF PARTS. (See figures 5-83, 5-66, and 5-67.) - To remove switch S251,
. unsolder {te Teads and code them for replacement purposes. Remove the switch lever (two screws
- - and note the switch position for replacement purposes. Remove the switch and mounting bracket {two

Sl i - screws): Remove the bushing nut and washer and separate the switch from the bracket.
P (1) REPLACEXIENT OF PARTS. (See figures 5-63, 5-€6, and 5-67.) - To replace sviich

. T 1.-8251, instzllthe switch oa the mounting bracket and engage the index lug ia the bracket hole. S:cuse

) .. - the switch vwith the bushing nut and washer. Install the switch and ‘orac\et in the subassembly {{vo

“-. o scraws). Install the switch lever azd position as noled duripg remov al. Solder all leads to swilch con-
- tacts fotla wing the ormr roted curirg removal )

T Q) REPLACEM E\T OF HARMONIC AMPLIFI"R \I]‘(ER SUR —XSSE‘»IBLY (:zee figures .
. §=2, €-3 ..ndﬁ Gatb_ro h“-m.) L ,

Step 1. . :l ce ail cover plates removed durxnv ad ,ustment and rep:nr.

-~ i{-
=5 . .
. - e .

iy e

—
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Figure 6-5. Cabinet of Countermeasures Recewer R-1125/FLR

(b) REMOVAL OF REAR PANEL. (See flgure 2- 3 )

Step 1. Pull out the receiver and lower it to expose connector P901 on the rear of the

chassis. Disconnect the cable at J901 and remove the cable clamp (one screw). Push the receiver into
its cabinet.

Step 2. Remove the cabinet rear panel mounting screws (twelve),. and remove the rear
panel from the cabinet.

(c) REMOVAL OF PARTS. (See figure 5-78.)

1. To remove Zener diodes CR951, CR952, and CR953, unsolder the leads; note the
_ color and location for replacement purposes. Remove the mounting nut and washer, noting the insulat.
V , ing bushing and washers, and remove the diode. Observe the CAUTION below during soldering operati:

' 2. To remove the receiver cable and retractor mechatmsm remove the screws and nut
. {two) securing the hinge to the rear panel. Unsolder the leads to connectors J951 tlmroubh J955 and cw
each lead for replacement purposes. Remove the clamps holding the cable to the rear paneL

- B ()] REPLACEMENT OF PARTS. (See floure 5-78.)

_ 1. To replace Zener dicdes CR951, CR952, and CR953, assemble the insulating wash::
{ R and the insulating bushirng on tke diode body, and insert the diode in the mounting bracket hole {ob&:. =
B cT . the polarity noted during removal), Install the second insulating washer and secure the diode with the
mounting nut and washer. Solder the leads following the order noted during removal.

CAUTION
. To protect the dicde when soldering or unsoldering,
S cb_mp the diode terminal (between the soldering iron
, - . and the'diode boc,) with long-nose pliars. Th2 phers
I “ .. . . actsasa heat sink and reduces dicde temparature -
ST I ' "~ .. Curing the scldering process.’

R L : B 2. ',To replace the receiver cable and retracter mechanism, solder the leads to co*ms-
T tors J951 through J935 {cillswisg the crder roted during removal. Secure the cable to the rear pan .21
with the clamps. Pizce tha2 hinge cf the retractor mechanism in posmos a_r:d secure xt tO th" rear pc,
" mth the two screws and m.ts. . .- . S ~

’I

o

oL e L (e) REPLACEMENT OF REAR, PANEL. (sée figure 6*4.)5:;_"

B
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Step 2. Place the subassembly in pos:tlon on the recelver chassis and secure it with the
_ three captive screws.
- Step 3. Install the ground strap petween the harmo:xic mixer and the h:gh-freauency
: oscnllator.assembly (iour screws), - -

-~  Step 4. -Solder the leads to feedt)u-ough termmals E251 and E252, tollowug, the order
noted during removal. - _ R

Step 5. - Place the BAND swilch in the 2- 4 position. Instzll tbe two bracket guxdes and
the switch slide, engaging the lever pins o! both assembhes.

. Step 6. Solder the leads to feedthrough capacxtors C251, C264, C268, and C267, follow- ’
fng the order noted during removaL ’

Step 7. Reconnect cables V7804, w803, and W805 to connectors .}'251 J252, and J253,
respectively.

(10) DF INDICATOR CIRCUIT. - The DF 1nd1cator circuit consists of front panel lamps DS801
W) and DS902 (HIGH) (see figure 3-1); rotary switch S801, operated by the BAND switch lever {see
es 5-74 and 5-75); and two cam-operated momentary smtches 5802 and S803, located in the end
“section of preselector vanahle-capacxtor C801 {see ﬁgures 5-74 and 5- 75) Pull out the receiver and
raise it to expose the parts. . ~ o -

(a) ADJUSTMENT AND REPAIR OF DF INDICATING CIRCUIT PARTS. - All parts in the
DF indicating circuit.are easily removed by unsoldering leads and removing the securing nuts or screws.
An exception is switch S801, the coupling hub of which is pinned (in 2ddition to a setscrew) If termiral

(b) REMOVAL OF PARTS. (See figures 5-74 and 5-75.)

1. To remove switch $801, 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 and bracket to expose the switch contacts and unsolder all switch leads, noting their locations for

~ move the bushing nut and washer to separate smtch irom bracket

“

.r C801 frame (two screws). U solder zll leads and code them for replacement purposes. Remove
Q\W.,d.Ch switch (two screws), noting the pa;xuon for replacement purposes. C e ‘

T T (c) REPLACEMENT OF PARTS. (See ﬁgures 5-74 and 5- 7,..) ,
1. To replace switch S801, mount it on the bracket in thz position shown in ficure 5-55,

<7 and secure it with the busding nut and \"anher. Install the coupling hub and switch lever {do not inst all
“the hub pin at this time), and solder all leads in the order noted during removal.”’ Posxtmn the switch

““bracket-on the chassis and ergage the switch lever in the switch slide. Secure the braeket (bwo screws) -

~ v=.-and the Jground lead connectxon. Place the EAND switch in the 16-32 position 2nd install the coupling-

- 2 To oy ~’eee sv*ztch S302 an , position the switch on the miousting bracket (2s
noted durm:, remosal) and senure to the brac t (" screws), Instoll the bracket oo the rame of cerae.
itor CBQI (tv:o screws) and resold\r all sw=it ‘1 leads {ollowing the order nited curiny removal.

i (11) REAR P.-\.qu ", Bl,l\’ln. AMCE. - Tha receiver cabinst ranr-pinnl coninlzg Ui :';:7;:
regulatlnv circuits, fuses, ard the connectors for exler ..1 cobling, A ceole refracdng mechanism for
= the recexver drawer is ‘oca!ea on the rexr of tha oz el {s2e figure 6-3).

. (a) ADJUSL\m\T AND M" AR OF REAR-P: \\1"’L PARTS, -
cabinet rear-panel are readily removed for regzir and replacement by ungold z
- 'z the securing nuts or scre»s. A fuse-cover cn Pt r* :el an be remov c* for ancess

L ETRTMTTALL

board TB802 is to be loosened temporarily for access to the parts, the mounking screws must be removed.

* replacement purposes. Remove the switch lever (two screws) and the couplmg-hub (one setscrew) Re- e

2. To remove switches S202 and 5803 remove the swntch mountmo bracket {from capaci- . - -

»

-
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- Step 1. Position rear panel on the receiver cabinet and secure it with the mounting

o © screws (12). ' \ o

('f ‘ o - s . Step 2. Pun out the rcceiver ani lovrer it to expose connector P"Ol on the chassis rear.
F Connect cableand plug to J 901 and secure the cable to the chausis withthe cable clamp (one screw).

o » (12) MEGACYCLE COUNTER. - The MEG# CYCLE counter indicates the nominal frequency
Uootvee 0 (inmeg2 acycles) to which the receiver is tuned,. Four drum-type counters, one for cach frequency band,

<> .7 7 provide. a direct reading in megacycles and are driven by gears from the TUNIKG (Mc) shaft. The’

« 7 :  counter selector mechanism containing the four ccunters is operated by the BAMND switch through a

: * - . steel drive cable to position the proper counter in the panel windotw. The complete counter assembly
e and'the drive cable can be replaced in the event of malfuaction, but replacement of the individual num-

...+ ber drums or gears is not recommended.. The lucite illuminating element containing lamps DS803 and
“ i - - DS804 can be separately replaced. Pull out the receiver to expose the counter assembly and raise the
N  Chassis to locate the drive cable and pulleys. - -

( S fz) REMOVAL OF MEGACYCLE COUNTER. (See figures 6-6, 6-7, and 6-8.) - Before
cod removing the counter, flrst remove t.he selector wheel drive cable by performmb the following steps in
the order glven. ’ ‘ . ; . . :

NOTE

: ) - - If only the drive cable is to be removed and replaced,
: ignore the counter removal instructions and perform
the steps given in paragraphs 6-5c(12)(2)1 and 6 5c

L 4 (12)(-)2.
S 1 REMOVAL QF DRIVE CABLE. _
- Step 1. Place the BAND switch in the 2-4 posmon.
~ Step 2. Loosen the clarxlp screw D1 on pulley D and remove drive cable from pulley.
o Step 3 > Place ilie gAND'switch in jthe €-16 position.

- Step 4. Loosen the clamp screw D2 on pulley D and remove the drive cable.

. - - . Step 5. Manually rotate the selecuor wheel so as to place the counter with the largest
o gea.r at the panel wmdo*’:. : : :

s . »

RS o - Step 6. Loosen the clamp screw on pz Lev A and remove the loop of drwe cable.
- Completely remove cable by pulling ends through cbassxs holes Y and Z.

2. COUNTER REMOVAL. - Belore removing the counter assembly, unsolder the wire
connection to lamp sockets XDS803 and ADSSCY. (See figure 6-2.)

el ; A o ' Step 1. Loosen the two Allen sstscrews on the TUNING (Mc) knob and remove knob
- ==from me tuning shaft. : : -

Step 2. Remove the {our mounting screws securing the counter to te chassis (thrze
from the top and cne {rem the bottem of the chassis)., Iste that two screws are long and twoare shoe.

ot - &
-

-

Steo A, Loosen fh2 72 XI5 sorovs oniha {lexible coupling (7, fizure €-3) and Te-
. mave thke coveting.
B : Olcp B Remeve trr it morios rfiaoting the lucite elimoat 1o e counter frame am!
A - remove tie eizmieak, ‘
A ("‘ NSASSOMBLY OF MICGACYCLE COTNTING - The f"ﬂlwiﬂ.{i ig the prececure for dls-
~ . nssombling !".‘ svezneyele counter 7 =-2 C-8M I =il ba unnocassar all Instances to dlszcz-—-
, w13 the un!? comsletaly, so thn follow -z imsiructizzs reler to the steps a*o.zcable to the part that necl3
; ' replacg.aen;,. T . , -
CE-34 T el e o 0 CONTIDENTIAL L o e VIGIIAL
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1. I only the counter drum assembly is to be removed, perform steps 1 through 3.

2. If an individual counter 18 to be removed from the counter drum assembly, perform
steps 1 through 4. .

-

3. Todisassemble a counter, perform step 6.
4. Toremove only the cluster gear assembly, perform steps 1 through 3, and 6.

5. To remove the megacycle (MC) tuning shaft and stop ring assembly, perform step 7.

6. Todisassemble the megacycle counter completely, comple_ie all the follcwing steps:

Step 1. Remove the three 4-40 screws from the left-hand counter mounting bracket.
Slide the bracket off the center shaft.

Step 2. Remove the three 4-40 screws from the right-hand counter mounting bracket,
and the three counter bracket spacers. Be careful when removing the rear spacer; it contains the
counter detent spring.

Step 3. Slidethe counter drum assembly (containing four counters) off the center
shaft.

Step 4. If an individual counter from the counter drum assembly needs replacement,
remove the pinion gear from the end of the counter shaft, and the four screws from tke pulley sub-
assembly. Now remove the pulley subassembly and the four counter pinion shafts (each has three pin-
fon gears), and slide the counter shaft (from which the pinion gear was removed) from the counter
drum assembly.

Step 5. If the counter needs complete disassembly, slide the three number wheels of.
the counter shaft. The fourth or units wheel is pinned on the counter shaft; to remove the units wheel
drive the pin out carefully, using a drive punch of the correct size.

Step 6. To remove the cluster gear subassembly from the right-hand counter mount-
ing bracket, remove the pin from the helical gear at the end of the center shaft. Loosezn the setscrew
and remove the helical gear. Remove one locking ring 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 assembly, care-
fully drive the pin from the helical 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 spur
gear forward on the megacycle (MC) tuning shaft, exposing 2 locking ring. Remove the locking ring
and slide the shaft out the back of t_he right-hand counter mounting bracket.

(c) ASSEMBLY OF MEGACYCLE COUNTER. - The following instructions refer to the step

appticable to assembhng specific parts (see figure 6-9).

- 1. To assemble the counter drum assembly, perform steps 16 through 18.
2. If an individual counter has been disas‘sembled, perform steps 1 through 18.
3. If the cluster gear assembly has been removed, periorm' steps 12 through 18.

4. I the megacycle (MC) tuning shaIt and stop ring assembly has bee.n s emovﬂd, per-

: form steps 19 tbroucrh 27.

5. If either counter mounting bracket is new, assemble tha right-hand ar:d left-bhand
counter mounting brackets en a flat surface. Line-ream the bushings to 0. lssa (+0 OG#J, -0, 00‘00)_

~-*inch. Reassembie the megacycle counter as follows:

Co ep 1. ﬂ.csemble each counter th.h a sha.ft of dn‘ferent Ierxcrth Place cne Cpacer
washer over the small exd of the counter sl‘a[t (where it Hts between t.he umts mheel am th=- end plate"

'ofthecounterdrumassembly) . N A

cwla . o ~ o e S s Tees 4T3 . R
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p Step 2. Hold the end plate assembly with the two shaft retainers on one side and four
(‘ . counter spacers extending from the other side. Insert the shortest counter shaft through one of the
four holes nearest the outside edge of the end plate. Lubricate the ends of the counter shafts with watch
" . oil during assembly. Lubricate all other surfaces where frictlon occurs with grease, Place the largest
S (2-4) pinion gear on the end of the counter sha!t and tvghten the setscr ews lightly (there will be a further
1 ) adjustment). -

=g

Step 3. Insert the next larger counter shaft (with washer) through the next hole clock-
wise (locking at the counter end). Place the next smaller (4-8) pinlon gear on the end of the counter
ahaft and tlghten the setscrews lightly, -

Step 4. Continue the procedure descrlbed in steps 2 and 3 until all four counter shafts
have been installed.

. Step 5. Holding the end pla;e fnone hand with the gears down, insert the ends of four
- : counter pinion shafts into the four holes nearest the center of the end plate.

Step 6. Place one pinion gzar ¢n ezch of the pinlon 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 wheel cver each counter shaft followed by one pinion gear
over each pinlon shaft. Mesh the pinion gears with the number wheels.

Step 8. Continue the procedure described in step 7 until the three number wheels and
*aree pinion gears have been added to each counter. Starting with the 2-4 counter, set the wheels to
~ad approximately 0200, 0400, 0800, and 1600, respectively.

Step 9. Place the three spacer washers on the end of each counter shaft.

Step 10. oFlt the pulley subassemably over the ends of all counter and pinion shafts.
Position the cable slot 180" from the counter skaft having the largest pinion gear.

Step 11. Insert four screws with lockwashers through the pulley subassembly into the
counter gpacers. Check for 0.010 to 0. 015 inch end play for each number wheel group. If necessary,
add or subtract spacer washers to obtain correct end play. Set uaside the counter drum assembly.

CAUTION . o

If it is necessary to replace any gear, units wheel, or
stop collar that is pinned to a shaft, also replace the
shaft. When drilling tke new 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 claster gear asssmbly, place the locking ring in the groove
N nearest the gear cluster on the center shaft. FPlace tha fl2t wrasher over the end of the skaft, 2nd insert
©. the shaft through the bushing in the right- ham:! ccunter mounting bracket.

~ Step 13‘ f’la'cé the flat washer znd then the spring washer over the end of tha shaft.

tep 14 Place the lockirg rirg in L° groove on the shait compressing the sgring
wa.sher as required. '
. ~ . Step 15. Place the drivex k2tizal cear on the end of the shaft, and lighily tiz=%ea the
- setscrew.

Step 16. Slide the cournter ¢r:m assambiy on the ce \*er s it meshirg th2 four pindon
gezu-s w'lth the cluster g=ars.
_ S Step 17. Attach the threa ccunter braczst spacers to the right-hand counter meunting
“brac! et using the thres £-40 SCTews 2 dt*’:e.. loxma;re- 5. Install the rear spacer that c*-:n:s the
[ detent sprmg carefully. )

B Step 18. Insert t.he end o:[ th= center .,.s.f.t lnto ghe bushlng in t.he Ie!t ha:d cc:mtet
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mounting bracket, using a sufficlent number of spacer washers to limit the end play of the ccunter drum
{ assembly to 0. 006 to 0. 011 inch. Secure the left-hand counter mountmg brackets with the three 4-40
' screws and three lock washers.
Step 19. To replace the stop ring and 31C tunmg shaft assembly, place the locking
ring in the groove nearest the end of the shaft. Add to the shaft (over the end with only one flzt) one
spring washer and one flat washer.. .. . . .
Step 20. Insert the end of the MC tuning shaft with only one flat through the cilite
bushing at the rear of the right-hand counter mounting bracket. Do not insert the end of toe shaft
through the front hole as yet. -

Step 21. Slide the following items over end of shaft in the order listed: ore fiat
washer, one spur gear with pin facing forward, one siop ring with straight tab, 29 stop rings with single
; bent tab pointed to rear, one stop ring with two bent tabs (lorg one to front}, one stop collar, and one
L helical drive gear.

Step 22. Slide the MC tuning shaft through the front hole.

By N Step 23. Slide all parts on the shalt to the front, except for the one flat washer to
. allow room to 1nstall the locking ring.

Step 24 Push the shaft forward to compress the spring washer, and install the lock-
ing ring with the flat washer between the locking rirg and the surface of the mounting bracket. The
shaft is now held captive.

Step 25. Slide the stop collar toward the rear of the MC tuning shaft, and secure it
with the setscrew.

- e e Step 26. Allgn the two helical gears before pinning. If the tolerance btuildup 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) REPLACEMENT OF MEGACYCLE COUNTER. (See figures 6-6, 6-7, and 6-8.) - To
' replace the MEGACYCLE counter and drive cable, perform the following steps in tne order ngen.

1. COUNTER REPLACEMENT.

‘ ; o o Step 1. Install the lucite itluminating element; secure the bracket to.the courter frame
‘ with the two screws previously removed. ' ‘ .

o= ‘ ' Step 2. Inst2ll the flexible couplirg (7, figure 6-8) on the tunmg shaft. Tighten the
( R - two Allen setscrews lightly; a later ad;ustment is. required. -

Siep 3. Stide the tunmg shaft through tke pa_nel hole and position the countsr over the
chassis mounting holes. Izsiall the four mounting screws Tut do not tighten at this time. (Th2 two long

- | . screwsare for the cast partion of the counter frame, and the short screws are for the sheet metal
. . poruont) ‘ R - o , o .
e U step 4 _’mstaﬁ the TUNﬁ\'G (?.Ic)A k:sb 0 tbe mning shaft end secure it véith the Allen -

.. .setscrews. co S L -

N S : t2p 5. Carofully mate the two h:'.’. as ¢f ihe

- the countcr in 1:1‘ ce and crark the TUNING (RIc) ook several tic:es slowly in e:ch dirgct!
. any m.\S"Lﬂ'f"’l al balvraan G2 counter shaft and the var zc2 b
O the coun*er e .n* Chessis L-‘xl t.1e tro shuts are coaceaimic. ;‘ U

o ' r Step s. Tx""‘en tne co.zrzter mc:::r; s rrs?:'s.' Aoply a Smc.ll amowst of GI 3’;‘“1 {or
o equivzlc-‘} cementto tha edz2 of each screw. -Do aot fill tha sc crew slot mth CLE:'.‘. Apply C‘mtol
L (or eqmvalert) to th2 lacita el=:1.n‘:. moueHrg serews. L - A ..
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detent (figure 6-7) for proper indexing.

( o | ‘Step 16. Apply a small amount of Glyptol (or equivalent) cement to the edge of all
c SR mounting screws and pulley clamp screws. Da not fill the screw slots with cement

5 3. COUNTER ADJUSTMENTS. - When carefully performed, the £ollowmg adjustments

~ will provide original frequency accuracy of the MEGACYCLE counter. If there is any doubt as to the
- - - calibration of the counter, refer to pa.ragraphs 6-4c and 6-4d and check the ahgnment of the frequency
Lot determmmg circuits. .

Step . 1. Place the BAND switch in the 16-32 position.
Step 2. Remove the bezel from the MEGAC YCLE counter window (4 screws).

. ; Step 3. ~Loosen the hexagonal screw locking the small stop gear {8, figure 6-8) and
L ; adjust the TUNING (Mc) knob for a counter reading of 1482.. .

Step 4. Loosen the two setscrews at the counter shaft end of the flexible coupling
(7, figure 6-8). Mate tte coupling halves and tighten the setscrews. .

-

NQTE-

The counter and the variable capacitor tuning shaft

- ) “flats' will be flush if properly mated. Completely
remorve the flexible coupling (7, figure 6-8) and check,
if necessary.

Step 5. Turn the TUN!'NG (Mc) knob counterclockmse to locate the shaft stop point
in variable capacitor C2832. This point is identified by noting the split gear on the shaft of capacitor
_— C802. At the stop, the right-hand section of the gear will continue to move slightly, but the left-hand
section will remain stationary. Do not force the tuning’ shaft past this point.

. ' Step 6. Check the MEGACYCLE counter reading; it should be 1482. If not, loosen
- the setscrews on the shaft c0uphng (5, figure 6-8) and adjust to obtain this reading. Tighten the set- .
screws. : A ,
. ~e. . StepT. Adjust the TUNING (Mc) knob for a counter reading of 1558.

ra
S - Step 8. Rotate all stop rings 9, hgure 6-8) in a counterclockwise direction on the
O tumng sha.ft and adjust the large spur gear so that the stop pin contacts the dog on the rear stop ring.

) .. ... = Tighten the hexagonal screw on the small stop gear (8, figure 6-8)."

S o " Step®. Set the MEGACYCLE counter to read 1600. Place tne BAND switch, In turn,
S : in the positions lisied bslow, and note the counter reading at each position.

{ : S
2. ~Bapd . o Ccunter Reading
0 Y 1
. L e 48 . o 04G0
T R S-7 8-16 - ) o 0803 A
e St=p 10.- If the counter rc::i::‘u do not correspond with thosa listed, locsen the Aller

setscrew on the countzr pinion gear and adjust the drums. - Tighten the setscrew. Allow 1/32-1inch
BRI clear nce between the pinion g2ar and the drive gear to prevent b‘r(’m’*
Stzp 11. Replace tha ?E"’*“”‘ECLE counter bazel.
e - Aooira small asnoant of Chyplel (c e:_:.:!::t‘ Camznt tatha o2 ol all
. sets‘crc‘vs. DJ p:t‘w in¢=2sizeT s ‘ ’

e a’ qur{er_.a CAPACITOR G-a\c::':;, csot AN'D c'scz TO 27ZCACYCLE COUNTER.
L v (I) C ._?.}.L. - Ths Ielloy ip' *"ttrx.c‘lﬁnﬁ describa tha coupiing '3:5 f.i,l.,t'ﬂem of variablie-
capacltor tumnv s,.a;ts to tha ‘:CSGAC\ CLE coanter "ssembly an d drlve mec‘*zus:n, speclﬁcauy, the

4
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. Step 7. Resolder the wire connection to sockets XDS803 and XDS804 on the lucite
element. ..

2. DRIVE CABLE REPLACEMENT. - Approximately 3-1/2 feef. of seven strand steel
cable (Natco A33832A) is required to replace the drive cabIe. Perform the following steps in the order
givem: 7

b ‘Step 1. Manually rotate the counter selector wheel to place the counter with the _
largest gear at the panel windecw. o

, ; Step 2. Double the cable, placlng the two ends together, and form a small loop at the
center. -

) Step 3. Place the cable loop under the washers of the clamp screw on pulley A. Lead
the doubled cable through the slot in the rim and tighten the clamp screw.

. Step 4. Check that the BAND switch is in the 2-4 position,

Step 5. Lcosen the mounting screws on pulleys B and C and slide both pulleys close to
the chassis in the bracket slots. Tighten the mounting screws.

N\ .
} L]
Step 6. Select one cable end and wind it in a clockwise direction over the top of pulley
A and through chassis hole Z. Eeep the cable under tension to prevent it from slipping out of the pulley
groove. _ ‘ :

Step 7. Temporarily secure the cable to the bottom of the panel frame with a small
piece of adhesive tape. -

Step 8. Tal:e the remalning 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 groove.

Step 9. Temporarily secure the cable to the bottom of the panel frame with a small
plece of adhesive tape.

’ Step 10. Select the first cable end at chassis hole Z. Keep the cable taut and pass it
over pulley C; over the top cf ralley D, and through the slot in the rim. - Loop the cable around clamp
screw D1 (under the washer), gull it t1ghtly, a.nd tighten the clamp screw.

. ‘ Step 11. Tazl2 up the remaining cable at chassis hole Y. EKeep it taut and slowly ,
. ace the BAND switch in the 3-18 position, releasing the cable smoothly during sthch rotation to pre-
‘ent it [rom sllppmg out of t=2 pulley grooves.

: Step 12. F
rim Loop the cable armxr:t
. SCrew. '

..ss J.i bln over pulley B, under pulley D, 2nd through the slot in the
azp screw D2 (under the washer), pull it tightly, and tighten the clamp

Step 13. Iccosen the mounting screw at pulley B and slide the pulley in the bracket
slot to apply cable tension. T.:aten tha mounting screw.

Step 14. L>¢sen the mouating screw at palley C, a.nd slide t}ve pulloy in the bracket
slot to apply cable te'as;c Ti;tez the mounting seraw.

}ﬁ
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coupling and adjustment of C802 (harmonic amplifler capacitor gang) and C801 (preselector capacitor
; gang). Figure 6-8 illustrates the coupling mechaniam. Numerals in parentheses (in the following in-
P structlona) identify the parts of the coupling mechanism. . ( ‘

(2) COUPLING ADJUSTMENTS, CAPACITOR C802. ‘(See figure 6-8.)

. Step 1. , Place the BAND switch (1) in the 16-32 posttlon. .
. . Step 2. Rotate the MEGACYCLE counter assembly (2) until the 16-32 counter drums appear
in the bezel aperture (3). (The 16-32 counter is the one with the smallest plnion gear.)

Step 3. Remove the bezel (3) so that all four digits of the counter are visible. (The fourth
digit is used for calibration purposes and is normally masked by the counter bezel.)

P Step 4. Couple the harronic amplifier capacitor, C802, (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
: 8-5c(12)(d)3.

(3) COUPLING ADJUSTMENTS, CAPACITOR C801. (See figure 6-8.)
{ ' - NOTE
Tne coupling adjustments described in paragraph
6-5d(2) for the harmonic amplifier capacitor (C802)
o] i must be completed before attempting coupling adjust-
o : ments for the preselector capacitor (C801) which
C : follow.

. Stepl. Place the BAND switch in the 16-32 position.

. Step 2. Rotate the TUNING (MC) control fully counterclockwise. The MEGACYCLE counter
should read 1558. - ' . .

W emrees -

i B Step 3. Loosen the two Allen setscrews on coupllng (12) of capacitor C801 drive mechanism.
- Sl "
‘ ' Step 4. Rotate the capacltor gang (CBOl) counterclockwise untll the mechanlcal stop pre-*
vents further rotation. , ; s ’ ’

T FREE] Step 5 Tighten the Allen setscrews on the coupling.

SN SR " . notE

"~ The flats on the drive shafts of capacltor gangs C801 ,
and C802 should mate at the coupling (12). . .

Step 6. Replace the b zel at the MEGACYCLE counter.

| LUBRICATION. RIS

(1) GENERAL - The lubncatfm.; procedure in tha iollov;ring parafrraphs is performed semi-

.

e } TUNING nIECHANISX A:o COUNTEES. (S22 figure 6-10.)

z:' (_) Pull out the reeen‘er ta e:mosa tbe tmlr_., mecﬁmsm. ' : ;

(l_)) Lubricate the X C&C'm,LM camt:r sieave b armc's as. =hm it}  in f*w.u'e ?0. 3 ubr-j- R

cate fﬁe shaft bearings and the four coxnter-drum shrits {only one counter drum is “skown infigure . - il
. :6-1{}}‘ Lubricate the KILOCYLUS ecan ‘er -uaft oaz:ir;:«z and mechanism. Grease the worm gears and " ‘

nlng’sha.ft pinlon gears. R : TR : T :
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6-52(3)

G (CONTACT SURFACES)

- 5
PR
bkl SR S

X

e by
ALTTRIE

e

A\

\\':
a»il‘ﬂ e

.‘5 . 0-O1L: MIL-L-6085 {1-2 DROPS) . . , o
‘ G- GREASE: MIL-G-16908 (VERY LIGHT COAT) o

Figure 6-10. Lubrication Points, Receiver Counter Mechanism »
* {3) BAND SELECTOR SWITCH. (See figure 6-11.) S

{(a) Pull cut the receiver and raise it to éxq:ose the receiver chassis.

. B () Lubricate the BAND switch detent mechanism. Rotate the switch through all pusitions
= % todistribute the grease. Lubricate all sleeve bearings and grease the swiich slides at each switch
- lever locaﬁon. e i _"»'_". poemnE e F o oo .

T by o "

(4) DRAWER SLIDES.. (qee fiqure §-12.) - Pull cut the receiver and Inwricate :}1 p2ins shown
~in fignre 8-12 {pcluding the T-shaped lever, handle release lsver, and the irontand rzzc latches, TWork
~the mechanism to disiritute the lubricant. Grease the slide mechanism lig! tly al the peiats "Lnd_ica-*.ad,
- and operatn L.. siide se‘s‘e al tsmes to dzstrulte the gre"se. O I e '

!.‘~ L. PS - Tha R-ll"a’ r~'LR is e:*;‘iooed r"t‘l six lc.mps, tv..o on the front p.J:‘...l (DF mdlcator

’ Iamps, ‘seafizzre 3- ) and twa at each counter mechanism (MECACX CLE ani K3LOCYCLE counter,

“see figure §-2 ) Th2 C-925/FLR is eguipped with a singla Iamp on the chassis (POWER irdicator, s2e.
fLigure 5-4), . ~The DF indicatos lamps are accessible from the froat; the counter lamnps are accessible -

" by pulnng'cut trer ener. Y v:.a remove a receiver l.—.mp, coscrew the cap, the igmp isan mte'?ra.l pa.rt Deo
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Figure 6§-11. Lubrica_tioxi Points, Receiver Bands?.zitching Hecharism
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1

-

) /) ‘
A=

6

o]

s o LEGEND

O * OIL MIL-L -6085 {(1-2 CROPS)
G = GREASE : MIL-G - 16308 { 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-1125/FLR and the 0-928/FLR. Diagram arrangement is in a logical sequence and follows the re-
ceiver main signal path, where applicable. Figures 6-13 to 6-16 are overall schematic diagrams of
subassemblies in the R-1125/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 internal cable connections
between subassemblies in the R-1125/FLR. Figures 6-20 through 6-34 are wiring diagrams of the
R-1125/FLR subassemblies, and figure 6-35 is the interconnecting cable diagram for the O-928/FLR. .

C6-4T
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