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RESTRICTED. DISSEMINATION OF RESTRICTED MATTER.

No person is entitled solely by virtue of his grade or position to knowledge or possession of classified matter. Such matter is entrusted only to those individuals whose official duties require such knowledge or possession. (See also paragraph 23b, AR 380-5, 15 March 1944.)

TM 11-4041, Radio Receivers BC—1147 and BC-1147-A, Repair Instructions, is published for the information and guidance of all concerned.

[AG 300.7 (26 Sep 45)]

BY ORDER OF THE SECRETARY OF WAR:

EDWARD F. WITSELL Chief of Staff Major General Acting The Adjutant General

OFFICIAL: DWIGHT D. EISENHOWER



DISTRIBUTION:

AAF (5); AGF (5); ASF (2); T of Opns (5); Dept (2); Base Comd (2); Island Comd (2); Arm & Sv Bd (1); S Div ASF (1); Tech Sv (2); SvC (2); Air Tech SvC (2); Dep 11 (2); Lab 11 (2); 4th Ech Maint Shops 11 (2); 5th Ech Maint Shops 11 (2); T/O0 & E 11-107 (3); 11-127 (3); 11-587 (3); 11-592 (8); 11-597 (3).

Refer to FM 21-6 for explanation of distribution formula.



INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA


35. First R-F Amplifier Stage (fig. 14)

a. SPECIAL CIRCUIT FEATURES. The r-f voltages enter the receiver at antenna input socket J101 and are fed to the first tuned r-f transformer coil which is L101 for BAND 1, L102 for BAND 2, L103 for BAND 8, or L104 for BAND 4. It is the purpose of the band switch $101 to determine into which of the transformer coils the r-f voltages will be fed. From the first tuned r-f transformer the voltages are then impressed on the control grid (pin No. 4) of V101, the first r-f amplifier tube. Grid bias for tube V101 is supplied by the voltage drop across cathode resistor R101. The output voltage of the tube appears across the primary of the second r-f transformer.

[image: Figure, page 31]

Figure 14. Radio Receiver BC-1147—(*), first r-f amplifier stage.



b. PARTS DATA FOR FIRST R-F STAGE.

* Applies only to model indicated.



36. Second R-F Amplifier Stage (fig. 15)

a. SPECIAL CIRCUIT FEATURES. The r-f voltage from the secondary of the second rf transformer is impressed on the control grid (pin No. 4) of tube V102, the second r-f amplifier tube. Grid bias for the tube is supplied by the voltage drop across cathode resistor R108 and variable resistor R106 which is the SENSITIVITY control. In addition to varying the gain at the second r-f amplifier, the SENSITIVITY control also varies the gain of the mixer and first i-f amplifier stages by varying the cathode bias of the associated tubes. The gain of these stages is maintained essentially constant, at any given SENSITIVITY control setting, by the a-v-c bias applied to the grids through the associated transformer secondaries when the AVC-MAN. switch is on AVC. When this switch is on MAN. the i-f, mixer, and first i-f transformer secondaries are grounded. The output voltage of the tube appears across the primary of the mixer r-f transformer.

[image: Figure, page 33]

Figure 15. Radio Receiver BC-—1147-(*), second 1-f amplifier



b. PARTS DATA FOR SECOND R-F AMPLIFIER STAGE.



37. MIXER STAGE (fig. 16)

a. SPECIAL CIRCUIT FEATURES. R-f voltages from the secondary of the mixer transformer are impressed on the control grid (pin No. 8) of tube V103, the mixer. Heterodyne-frequency oscillations are impressed on another grid (pin No. 5).

Grid bias for the tube is supplied by the voltage drop across cathode resistor R114 and the SEN-SITIVITY control R106. (See fig. 15.) The output voltage of the tube appears across the primary of the first i-f transformer. The function of the SELECTIVITY switch S106 is explained in paragraph 38 and figure 17.

[image: Figure, page 35]


	1 ALL MEASUREMENTS TO CHASSIS WITH ELECTRONIC VOLTMETER.

	2 REC INPUT II7-Vv, 60 CYCLE.

	3. ALL TUBES IN SOCKETS.

	4. RECEIVER CONNECTED, POWER SWITCH ON.

	5. A-F GAIN CONTROL AT MAXIMUM.

	6. SENSITIVITY CONTROL AT 8.

	7. DIM CONTROL FULL CLOCKWISE.

	8. SELECTIVITY ON SHARP

	9. BFO SWITCH OFF vI08). (EXCEPT FOR

	10. AVG-MAN. ON MAN.

	1. BAND SWITCH ON BAND 2.

	12. RECEIVER DIAL AT 4.5 MGC.

	13. ANT. COMP FULL CLOCKWISE.






RESISTANCE MEASUREMENTS


	\ DISCONNECT POWER INPUTS OF ALL UNITS FROM SOURCE OF POWER.

	o ALL TUBES AND PILOT LIGHTS REMOVED.

	of MEASUREMENTS TO CHASSIS EX— CEPT AS NOTED, USING VOLT-OHMMETER.



NOTE: at ap 1S SYMBOL FOR FIXED CAPACITOR.

TLUI7IS-S .

Figure 16. Radio Receiver BC-1147-(*), mixer stage.


b. PARTS DATA FOR MIXER STAGE.










	Ref.

Symbol
	Signal Corps

stock No.
	2

Name of part and description
	Function




	C121|
	3DA10-170.1|
	ee

CAPACITOR: 0.01 mf,

-—20% +60%; 400 v dc; paper;
	



	
	
	molded bakelite; type 1DM, or equal
	Mixer cathode bypass.



	C122|
	3DA100-108.2|
	2.22

CAPACITOR: 0.1 mf, +10%; 600 v dc; paper; oil impreg
	



	lea
	
	nated; type XDRBMW6 or

equals
	Mixer cathode bypass.



	
	
	Oe

oS DAL0-1 70.12 oh GAPACETOR:= same as Ci2dit

es
	Mixer screen bypass.



	(Gib h aeae
	3DA100-127:1

|
	CAPACITOR: 0.1 mf, +10%; 600 v dc; single section;
	



	
	
	paper, oil impregnated; Sprague type
	Mixer plate bypass.



	Reda
	
	3K (010382201 -CAPACITOR: 0.01 mf, +5%; 300 v dc; mica; low loss;
	



	
	
	bakelite body; type 8LS-381; (same as C126, C127, C132,
	



	igo
	
	CSS AISA) 2oAG ls eee be erp. wth dees eet.

tee
	First i-f coupling.



	
	SK 7010822082
	ae

2

CAPACITOR: same as C1254

oe Or
	First i-f coupling.



	ee
	a7) SIC /OLOB220

8
	va

GAPRACLTOR: same as: Cl2p 1
	ald First i-f coupling.



	i Sree
	ets

SP O10
	CAPACITOR: 100 mf, + 2%; 500 v dc; silver mica; type
	



	
	
	5R, or equal (same as C129, C135, C136, C138, C160)
	First i-f primary.



	lee
	ee OK 2010133. 2) CAPACITOR:
	nt

eee he ane

same as' C128.0

ot
	First i-f secondary.



	C130
	3DA30-15|
	CAPACITOR: 0.03 mf, + 30% -10%, 100 v dc; tubular;
	



	|
	
	C120)

paper; type S—7-11. (same as C111,
	First i-f a-v-c bypass.



	hie ee
	SK OL0S226. ee
	CAPACITOR: 0.01 mf, + 5% 300 v dc; mica; (same as
	



	
	
	CCW ones

eae

ke, Samm

oer Ceram

meet 2

eR Oe

cae

ai
	First i-f coupling.



	PeliGue
	279041 30 eas
	system

COIL: primary of first i-f transformer
	I-f amp.



	Alone le 2 ZO64

Rae
	ey

1228)
	2.2 COIL: secondary of first i-f transformer system
	I-f amp.



	
	3c} BSZ6018-1 1.02.
	RESISTOR: 180 ohms; + 5%; 4 watt; insulated; type 504
	



	
	
	OST

NARS

As. Or, Aer thats Sage a

ES UR

ASEM

OF,
	Mixer cathode.



	
	Peaslenes Ht) SZ 6622=20 eee
	RESISTOR: 22,000 ohms, + 10%; 4 watt; insulated; type
	



	
	
	sy

ous, oriequal (same:as RTA)

a nee oy
	Mixer injection grid.



	
	RidGeee. | 3Z6622-28.2 =
	RESISTOR: 22,000 ohms, +10%; 1 watt; insulated type
	



	
	
	Ne eee

ie

EES NOE CC UAL. oc

eee

a eRe

ots
	Mixer screen.



	Rete |
	es

SZ O2Z0B
	= RESISTOR: 22,000 ohms,

+10%; 3 watt; insulated type
	



	
	
	ees

504s or eqttal (Same aSuRIOA) 204
	Mixer plate.



	eh Sees et
	OZ061 0-7 ore
	ee

RESISTOR: 10,000 ohms, +10%; 4 watt; insulated; type
	



	
	|
	ae

a

er

ao47or, equal: (same-ad F107) 1.2

A
	A-v-c filter.



	eee

NAO
	JOSAT ates ose
	DWUBES JAN=-6SA7 (VE—150) ; converter. 25

eee

he
	Mixer.







38. First I-F Amplifier Stage (fig. 17)

_ @. SPECIAL CIRCUIT FEATURES. Voltages from the secondary of the first i-f transformer are impressed on the control grid (pin No. 4) of tube V104, the first i-f amplifier tube. Grid bias for the tube is supplied by the voltage drop across cathode resistor R119 and the SENSITIVITY control R106. (See fig. 15.) The output voltage of the tube appears across the primary of the second i-f transformer system. The bandwidth or selectivity of the receiver is varied by changing the coupling capacitance of the interstage i-f tuned circuits. (See fig. 4.) The magnitude of the coupling capacitance determines the tightness of coupling and hence the bandwidth or selectivity of the stage. When the SELECTIVITY switch S106 is on BROAD the effective coupling capacitance is greater than when the switch is on SHARP. When the SELEC-TIVITY switch is on SHARP, the effective coupling capacitance is reduced by inserting capacitors C126 and C127 and C133 and C134 in series in the first and second i-f circuits respectively. Changing the selectivity does not affect the i-f tuning since the total tuning capacitance is the same for both settings of the SELECTIVITY switch.

[image: Figure, page 37]

Figure 17. Radio Receiver BC-1147-(*), first i-f amplifier stage.



b. PARTS DATA FOR FIRST I-F STAGE.



39. Second I-F Amplifier Stage (fig. 18)

a. SPECIAL CIRCUIT FEATURES. Voltages from coil L120, the secondary of the second i-f transformer system, are impressed on the control grid (pin No. 4) of tube V105, the second i-f amplifier tube. The control grid of tube V105 is connected in parallel with the control grid of indicator i-f amplifier tube V110. (See fig. 22.) Grid bias for the tube is supplied by the voltage drop across cathode resistor R122. The output voltage of the tube appears across the primary of i-f transformer T101.

vI05 JAN-6SK7 (VT-117) SECOND I-F_

[image: Figure, page 39]

Figure 18. Radio Receiver BC-1147-("), espa i-f amplifier



b. Parts DATA FOR SECOND I-F STAGE.



40. Detector and A-F Amplifier Stage (fig. 19)

a. SPECIAL CIRCUIT FEATURES. Voltages from the secondary of i-f transformer T101 are impressed on the diode plates (pins No. 4 and 5) of the detector section of tube V106, the detector and a-f amplifier tube, where the signal is demodulated. When the BFO switch, S108 is in the ON position, the output of the b-f-o circuit is also fed to pins Nos. 4 and 5 where the two signals heterodyne to produce an audible beatnote for use in c-w reception. The a-f energy from the detector output is applied to the grid (pin No. 2) of the a-f amplifier section of tube V106 through the manually operated A. F. GAIN control R128.

V-106 JAN-6SQ7 VT-103 A-F DETECTOR

[image: Figure, page 41]

NOTE: a IS SYMBOL FOR FIXED CAPACITOR. NOTES


	@) TO Vil2, PINS

	© VARY A-F GAIN CONTROL



TLHTIS=S

Figure 19. Radio Receiver BC-1147-(*), detector and a-f amplifier stage.



b. PARTS DATA FOR DETECTOR AND A-F.



41. Beat- Frequency Oscillator Stage (fig. 20)

a. SPECIAL CIRCUIT FEATURES. The tube V108 and associated circuit is used in the reception of c-w signals. The b-f-o output is coupled through capacitor C139 to the audio circuit diode detector plates (pins No. 4 and 5 of tube V106) where it beats with the i-f signal and produces an audible beatnote in the a-f output system. (See fig. 19.) The BFO is turned ON or OFF at the front panel by a toggle switch S108. The pitch of the :beatnote is controlled by trimmer capacitor C163 in the b-f-o tuning circuit. The trimmer is operated by the BFO ADJ. control on the panel.

[image: Figure, page 43]




VOLTAGE MEASUREMENTS


	|. ALL MEASUREMENTS TO CHASSIS WITH i. REGEIWER = DIA Al 47 on MICE ELECTRONIC VOLTMETER. 13. ANT. COMP FULL CLOCKWISE.

	

	

	

	

	

	

	8. SELECTIVITY ON SHARP. ;

	2: BFO SWITCH OFF (EXCEPT FOR VIO8).

	10. AVC-MAN. ON MAN.

	\l. BAND SWITCH ON BAND 2. TLUI7I9S-S



NOTE: aS IS SYMBOL FOR FIXED CAPACITOR.

sf 1S SYMBOL FOR VARIABLE CAPACITOR.


	

	




ZR es : BAG ers fae ee ica RESISTANCE MEASUREMENTS


	: : 1. DISCONNECT POWER INPUTS OF AEE t REGEER GOMNECTED, FOWER SwiTGH ON "yrs. eRoM SOURCE" OF "POWER. a SENSITIVITY CONTROL AT 8 : 2. ALL TUBES AND PItlOT LIGHTS RewiGaam : 3 z 7 DIM CONTROL FULL CLOCKWISE. <a pmbngatr eds dos Pe Saas eX Ce an

	




	






Figure 20. Radio Receiver BC-1147-(*), beat-frequency oscillator stage.



b. PARTS DATA FOR BFO STAGE.



42. A-F Output Stage (fig. 21)

a. SPECIAL CIRCUIT FEATURES. The output of the a-f amplifier section of tube V106 is resistance coupled to the grid (pin No. 5) of the a-f power output tube V107 which operates with cathode degeneration to insure low distortion. The a-f power output is applied to the audio-output load through the output transformer T102, whose secondary is tapped for the proper impedance match to either the normal 4-ohm loudspeaker or the 250-ohm phones.

[image: Figure, page 45]

Figure 21. Radio Receiver BC-1147-(*), af output stage.



b. PARTS DATA FOR A-F OUTPUT STAGE.



43. Indicator I-F Amplifier Stage

(fig. 22) indicator i-f amplifier tube V110. Grid bias for the tube is supplied by the voltage drop across cathode a. SPECIAL CIRCUIT FEATURES. Voltages from resistor R136. The output voltage of the tube the secondary of the second 1-f transformer system appears across the primary of a single-tuned, in- - are impressed on the control grid (pin No. 4) of the _ ductively coupled 1-f transformer T103.

[image: Figure, page 47]

Figure 22. Radio Receiver BC-1147-(*), indicator i-f amplifier e. , stage. "s



b. PARTS DATA FOR INDICATOR I-F STAGE.



44. Indicator Diode Detector Stage (fig. 23)

a. SPECIAL CIRCUIT FEATURES. Voltages from the secondary of the indicator i-f transformer T103 are impressed on the plates (pins No. 3 and 5) of the indicator diode detector tube V109. Part of the rectified output is used for a-v-c bias, which is applied to the grids of the second r-f amplifier, ' mixer, and first i-f amplifier stages through their associated transformer secondaries when the AVC-MAN. switch S107 is on AVC. When this switch ison MAN., the r-f mixer, and first 1-f transformer secondaries are grounded. The rest of the rectified output of tube V109 is fed to output socket J103.

[image: Figure, page 49]

Figure 23. Radio Receiver BC-1147 —(*), ete se diode detector sig at x



b. PARTS DATA FOR INDICATOR DIODE DETECTOR STAGE.



45. Heterodyne - Frequency Oscillator Stage (fig. 24)

dyne-frequency oscillator circuit tracks at 455 kc above the r-f amplifier and mixer circuits to produce the 455-kc i-f output from the mixer stage. a. SPECIAL CIRCUIT FEATURES. The hetero- The output from the h-f-o tube V111 is impressed on the grid of the mixer tube V103 (pin No. 5).

[image: Figure, page 51]

Figure 24. Radio Receiver BC-1147-(*), h-f oscillator stage.



46. Power Supply Rectifier Stage

bie 25)= a. SPECIAL CIRCUIT FEATURES. The power supply consists of a multiwinding power transformer 7104, a full-wave rectifier tube V112, and a substantial smoothing filter. Filament voltage for all tubes except tube V112 is obtained from the 6.3 volt winding. The 6.3 volt winding also supplies the dial lamps. The voltage for the dial lamps first passes through an adjustable series resistor R143 which controls the brightness of the lamps. This resistor is varied by the DIM control on the panel. The filament voltage for tube V112 is obtained from the 5.0-volt winding of the power transformer. Plate voltage to all tubes except tube V111 is obtained from pin No. 8 of tube V112 and is filtered through a filter network consisting of coils L122A, L122B, and capacitors C168 and C169.

[image: Figure, page 53]

Figure 25. Radio Receiver BC-1147-(*), power supply rectifier stage.



b. PARTS DATA FOR POWER-SUPPLY STAGE.

¢



47. Voltage Regulator Stage (fig. 26)

a. SPECIAL CIRCUIT FEATURES. regulator tube V113 regulates the plate voltage to The voltage the h-f oscillator tube obtaining frequency stability even under conditions of large variations in the a-c line voltage.

[image: Figure, page 55]

Fi igure 26. Radio Receier: Pe cies , slage. vollage regulator

'



b. PARTS DATA FOR VOLTAGE REGULATOR STAGE.




SECTION IX — SUPPLEMENTARY DATA


48. Replacement of Potentiometer Controls and Switches


	a. Remove bottom cover plate.

	b. Remove knobs after loosening set screws with Allen hex wrench.

	c. Unsolder all connections one at.a time and tag them to insure that each will be reconnected properly to the replacement unit.

	d. Remove the hex nuts and washers from all shaft bushings, mount the replacement unit, and resolder all connections.





49. Replacement of I-F Transformer Components


	a. Remove top and bottom cover plates.

	b. Remove two tap screws and lift the shield from the required transformer assembly. (See fig. 7 for location. )

	c. Remove nearby tubes.




	d. Unsolder the connections one at a time and tag them to insure that they will be reconnected properly to the replacement part. Place the receiver on its left side while soldering and unsoldering.

	e. If it is necessary to remove the entire assembly in order to effect the repair, disconnect the under-chassis connections for the assembly in question, being careful to tag all terminals and leads for reconnection, then remove the frame mounting screws.

	f. With the exception of coil L121 for the beatfrequency oscillator, all assemblies may be removed directly.

	g. To replace the L121 coil assembly, remove the under-chassis shield; unsolder the necessary connections; remove the coil assembly mounting screws; remove the knobs from the BFO ADJ. control, the ANT. COMP. control, the tuning control, and the bandswitch; remove the front panel mounting screws; pull the panel away from the chassis until it clears the BFO ADJ. control shaft; and remove the L121 coil assembly.





50. Removal of R-F, Mixer or H-F Oscillator Coil Assemblies


	a. Remove bottom cover plate.

	b. Loosen the setscrews on the band switch



shaft, and withdraw it from the rear of the chassis.


	c. Remove all screws from the cross partitions between r-f coil assemblies and move back the long common partition. .

	d. Lift out the rear cross partition adjacent to the r-f assembly which is to be removed.

	e. Remove the screws holding the associated switch wafer bracket to the chassis.

	f. Unsolder all the connections from the switch wafer and the coil assembly to parts mounted on the chassis. Identify all connections for reassembly.

	g. Remove the two mounting screws from the coil and the capacitor trimmer board and lift out the assembly.

	h. Replace or repair defective parts or connections. Maintain the same lead lengths and lead locations as in the original assembly.



Caution: Do not change the core or the trimmer capacitor adjustments.

2. In reassembling the unit set all the switch wafer keys in BAND 1 position. With the BAND SWITCH on BAND 1, tighten the setscrew on the band switch shaft. Then turn to BAND 4 position ~ and tighten the remaining setscrew on the band switch shaft. © i



51. Servicing Main Tuning Capacitor


	a. To gain access to the interior of the capacitor without removing it from the chassis, remove the capacitor shield.

	b. If the main tuning capacitor must be removed from the chassis, first remove the top and bottom cover plates.

	c. Loosen the two Allen head setscrews securing the counterweighted coupling to the capacitor shaft and drive out the taper pin. Strike the small end of the taper pin. If it is in doubt as to which end is the smaller, test each end by a few light hammer blows.

	d. Disconnect all wiring to the five stator terminals, and unsolder the five rotor-grounding braided leads from the chassis ground terminals.

	e. The capacitor is secured to the chassis by. three fillister-head machine screws, one at the rear and two at the front. The screws can be reached from the bottom side of the chassis. Each mount-



ing screw passes through an adjustable mounting device, which permits precise control of elevation _ and alignment of the tuning capacitor shaft with the drive shaft. The adjustment of these mountings has been carefully made at the factory for the particular capacitor in the receiver; the adjustment is locked by the large hexagon nut. To remove the capacitor, remove the fillister-head machine screws. Do not loosen the mounting locknut.


	f. Turn the chassis on its right hand side (as seen facing the front panel). Place the left hand under the rear of the main tuning capacitor and remove the rear mounting screws.

	g. Hold the rear of the capacitor to avoid strain on the shafts, turn the chassis on its base to the normal operating position. Permit the front edge of the chassis to hang over the edge of the work-



bench by a few inches. Remove the two front 'capacitor-mounting machine screws with the chassis in this position, in-order to avoid strains on the capacitor and the drive shafts.


	h. Slide the capacitor to the rear and lift it up and out.

	2. Ifanew capacitor is to be installed, it may be necessary to readjust the height of the three mounting assemblies. To do this, loosen the locknuts and elevate or lower the threaded spacers as much as required to align the capacitor shaft with the coupling. This adjustment should be made with the mounting screws in place, but not tightened. For this operation the chassis must be resting on its base.

	j. When rewiring the capacitor, take care not to drop solder into the plates through the terminal clearance holes. It is advisable to lay the chassis on its left side when soldering.



yy U. S. GOVERNMENT PRINTING OFFICE : 1945—672699
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