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TM 11-4063 — Bearing Indicator BC-1159-A: Repair Instructions
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Figure 16. Bearing Indicator BC-1159—A, components of lamp assembly.


	d. REPLACING ASSEMBLED Swing optical housing to one side. Mirror. (1)

	(2) Remove cup nut on mirror adjusting arm with a %-inch wrench.

	(3) Remove the four mirror frame screws. fig. 4.) (See

	(4) Remove 14-inch screw under cup nut. in coupling pin

	(5) Steady the mirror support ring with one hand, loosen clamping knob half way and drop adjusting arm, allowing it to hang from clamping knob.

	(6) Carefully withdraw mirror support ring so as not to tilt mirror.

	(7) Place the assembly on a table, mirror up, with slotted bracket pin to your left, and turn the mirror so that the pivot bracket mounting screws are on top.

	(8) Observe that the mirror mounting screws are nearer the top than the bottom of the mirror.




	(9) Replace mirror with new one.

	(10) After tightening screws, place a hardwood block covered with cheesecloth under the mirror frame. Use hammer and screw driver and stake screws. Se

	(11) Replace mirror mount in optical housing with slotted coupling pin to right, being careful to keep mirror at 45° position so as not to hit azimuth scale on curved antiglare mirror toward front of optical housing.

	(12) Replace adjusting arm in slot but do not replace its 114-inch holding screw yet.

	(13) Replace two mirror frame screws, and then replace the 114-inch holding screw in the adjusting arm.

	(14) Loosen clamping knob. (fig. 4) and test action of mirror adjusting arm.

	screws and the cup nut over adjusting arm, being _ sure all are tight. ? oe Replace the remaining two mirror fran




	(16) Check for and eliminate parallax. (See par. 21.)

	e. REPLACING CELLULOSE ACETATE ON MIRROR Framer. (1) Place the mirror frame in the pan with the tapped screw holes down and fill pan with alcohol.

	(2) Immerse cellulose acetate film in the alcohol.




	(3) When the cellulose acetate sheet becomes pliable, fasten it to frame with rubber bands so that bands draw into groove provided.

	(4) While still immersed in alcohol, stretch the cellulose acetate sheet until all wrinkles are removed.

	(5) Remove the frame from the alcohol bath, being careful not to touch the mirror film with fingers. Carefully wipe off the excess alcohol with absorbent cotton.

	(6) When the mirror is dry, fasten the mirror clamping band securely in place and trim off the excess cellulose acetate sheet with a sharp knife or razor blade.

	f. ReEpLAcING VARIABLE RESISTORS CONTROLS.




	(1) Remove control box. (See par. 9b.)




	(2) Remove cover plate.




	(3) Loosen setscrew on knob with an Allen hexagon wrench and remove knob.

	(4) Unsolder connections, one at a time, and tag to insure proper connection to replacement unit.

	(5) Remove hexagon nuts and washers from shaft bushings, mount replacement unit, and resolder all connections.





30. Refinishing and Painting

If the aluminum housing is badly scarred or damaged, the surface should be thoroughly cleaned and then repainted to prevent corrosion. Remove all rough spots using #0000 or #000 sandpaper. Rub the bare spots with #0000 sandpaper until a smooth bright finish is obtained. Dry-cleaning solvent (SD) will help remove rust. In severe cases alternate the use of dry-cleaning solvent (SD) and sandpaper until the surface is clean. After rust has been removed, clean surface with dry-cleaning solvent (SD) before applying paint. When the case has a large number of scars, it should be removed and spray-painted. If there are only a small number of scars, paint may be applied with a small brush. The paint used should be in accordance with existing regulations.

Caution: Do not use steel wool. Small particles of the steel may enter the case and cause short circuits and scoring of the slip rings.



31. Moistureproofing and Fungiproofing

After completing the repairs, apply moistureproofing and fungiproofing varnish with a brush to the repaired connections and to all other parts from which the coating was removed. Avoid applying the varnish to any points where electrical contacts must be made or broken (switches, plugs, relay contacts, terminals, and socket pins). These points should be masked with masking tape before applying the varnish. Before reassembling the repaired equipment, note the date when moistureproofing and fungiproofing treatment was last applied. If more than 6 months have elapsed since that date, it will be necessary to repeat the entire process. After the bearing indicator has been reprocessed, mark the unit MFP followed by the date of completion of treatment. See TB SIG 13 for a detailed description of the varnish-spray method of moistureproofing and fungiproofing with a list of the supplies and equipment required. Step-by-step instructions for moistureproofing and fungiproofing the bearing indicator are contained in TM 11-256 covering Radio Set SCR-502 (Direction Finding).

Warning: Varnish spray may have toxic effects if inhaled. To avoid inhaling spray, use a. respirator if available; otherwise, fasten cheesecloth material over nose and mouth in accordance with existing shop practices.



SECTION VII | es;


FINAL TESTING ee



32. Performance Requirements


	a. GENERAL. Performance tests of Bearing Indicator BC-1159—A must be made with the bearing indicator connected to its associated equipment (Radio Set SCR-502 (Direction Finding) or Radio Set SCR-291-A (Direction Finding)). After all repairs are made and alignments completed, inspect and test the bearing indicator for compliance with the requirements listed in the following subparagraphs.

	b. MercHANICAL REQUIREMENTS (fig. 5). (1) Rotating assembly should turn easily, silently, and with no vibration.

	(2) Goniometer driving arm at the rear of the motor should be securely fastened to the shaft.

	(3) Flexible coupling should be fastened securely to both shafts, and the leather washer should not be worn or split.

	(4) Shp rings should be tight, true, clean, and polished. (See par. 11.)

	(5) Brushes should have sufficient length, move freely in their holders, make proper contact with the slip rings, and have the proper pressure on the shp rings. (See par. 11.)

	(6) Bearings should be lubricated. (See par. 14.)




	(7) Cathode-ray tube should be firmly seated in its socket.

	(8) Control box Eaad be firmly mounted on the indicator housing.

	(9) Threads on swivel bolts should not be stripped, nor should swivel bolts swing freely when loosened.

	(10) Optical housing should joint properly to the body of the bearing indicator.

	(11) Cord of the lamp assembly should not be frayed or broken.

	(12) Connector sockets should not be deformed or broken. Socket threads should not be stripped.

	(13) Tilt regulator threaded shaft should not be bent.

	c. ELectricAL AND MAGNETIC REQUIREMENTS. (1) FOCUS and INTENSITY controls should not shift the circle more than \ inch.

	(2) The circle diameters should coincide with the outside ends of the azimuth scale graduations when 10 to 12 milliamperes (ma) d-c is passed through the deflection coils. (See par. 20.)




	(3) Points 1 to 11 (fig. 1) should be completely demagnetized (par. 23).

	(4) Motor must rotate at the proper synehro- nous speed (1,800 revolutions per minute (rpm)).

	(5) Heater should operate at ambient temperatures less than 70° F.

	d. OpticaL REQUIREMENTS. (1) light at normal brilliance. Lamp should *

	(2) Scale should be properly aligned (0° at the top).

	(3) Parallax should be eliminated at all points of the scale. (Test for parallax at 0°-180° and at — 90°-270° in accordance with par. 21.)

	e. OPERATIONAL Test (figs. 14 and 17). After completion of alignments, inspections, and tests, the set should be tuned to a known signal from a known direction. (Radio Transmitter BC-1149-A (Target) may be used.) Obtain the bearing direction of this known signal by observing the twin- leaf pattern. and the sense pattern. If the direc- tion indicated by the bearing indicator is within 1° _ of the known direction of the signal, the bearing indicator is in good operating condition.



[image: Figure, page 29]
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Figure 17. Bearing Indicator BC-1159-A, bearing pattern. ¥ 1 -G




SECTION VIII INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA


33. Cathode-ray Tube Circuit

a. GENERAL (fig. 18). Voltages are introduced into the cathode-ray tube circuit from Control Panel PN-31—A by Cord CD-842 through receptacle J501. Capacitor C501 filters the high-voltage Variable resistors R501 and R502 control the verdirect current. The horizontal and vertical de- tical positioning and_ horizontal positioning, flection plates, DJ1 and DJ2, and DJ3 and DJ4, respectively. respectively, are used only for centering the pat terns on the screen. Variable resistor R504 controls the intensity of the electron beam, and variable resistor R503 controls the focusing of the beam.



b. Parts Data FOR CATHODE-RAY TUBE CIRCUIT.

[image: Figure, page 31]
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VOLTAGE MEASUREMENTS

CAUTION - VOLTAGES DANGEROUS TO LIFE. POWER CABLE TO CONTROL PANEL PN-3IA. A-C INPUT TO CONTROL PANEL II7V, 60 CYCLES. COVER PLATE ON INDICATOR CONTROL BOX REMOVED.

MEASUREMENTS TO GHASSIS WITH AN ELEC-TRONIC VOLTMETER.

ALL CONTROLS FULL CLOCKWISE.



RESISTANCE MEASUREMENTS

DISCONNECT POWER INPUT OF UNIT FROM SOURCE, AND ALL OTHER CORDS. TUBE REMOVED. MEASUREMENTS TO CHASSIS WITH A VOLT-— OHMMETER. TLUS809-S

Figure 18. Bearing Indicator BC—1159-—A, cathode-ray tube circuit, schematic diagram.


34. Deflection Coil Circuit

a. GENERAL (fig. 19). The deflection coil circuit consists of four coils mounted on a rotating laminated iron yoke, and three slip rings to which the coils are connected. Opposite pairs of coils are connected in series to produce additive fields. Carbon brushes are used for electrical connections be tween the rotating and stationary circuits. Cord CD-841 connects the deflection coil circuit from Control Panel PN-31—A to plug J502. Figure 20 shows the relationship of the indicator deflection coil circuit to the deflection amplifier and receiver indicator channel circuits.

[image: Figure, page 32]
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Figure 19. Bearing Indicator BC—1159-A, deflection coil circuit detail, schematic diagram.

[image: Figure, page 32]

Figure 20. Bearing Indicator BC-1159-A, composite schematic diagram of receiver indicator channel, deflection amplifier, control panel, and bearing indicator deflection circuat.



b. Parts Data FoR DEFLECTION Cort CIRCUIT.










	Ref symbol
	Signal Corps stock No.
	Name of part and description
	Function




	
	2C1557-1159A/B1

2C1557-1159A/B1/1

2C1557-1159A/B1/2

HOES tol ie

ae We le

a
	BRUSH:

A

0-15 speer grade; carbon

SPRIENG=iaes 2:

eas

SPREN Geet sos

es AAD,

27

COIL, deflection

RECEPTACLE, male:

AN-3102-22-9P|
	Contact.

Spring for brushes.

Spring for brushes.

Control of indicator.

Deflection coil supply.







35. Motor Circuit

a. GENERAL (fig. 21). Motor B501 is a 14-hp, single-phase, 60-cycle, capacity-start synchronous motor. A centrifugal switch within the motor cuts out capacitor C503 when the motor has reached the

1,800 rpm operating speed. A-c power for the motor is obtained from Control Panel PN-31-A through Cord CD-840 connecting to plug J503.

[image: Figure, page 33]

Figure 21. Bearing Indicator BC-1159-A, motor circuit, schematic diagram.



6. Parts Data ror Moror Circuit.



36. Bearing Heater Circuit

a. GENERAL (fig. 22). Heater R509, which is controlled by thermostat $501, keeps the front bearing lubricant from becoming too stiff at low temperatures. Heater R509 is located in the space beneath the bearings. Thermostat $501 closes at 70° F. and opens at 80° F. The heater and thermostat can be reached after the under cover plate (fig. 1) is removed.

[image: Figure, page 33]

Figure 22. Bearing Indicator BC-1159—A, bearing heater circuit, schematic diagram.



b. Parts Data FoR BEARING HEATER UNIT.



37. Optical System

a. GENERAL (figs. 23 and 24). The function of the optical system is to reflect the image of the azimuth scale so that it appears to encircle the cathoderay tube in the plane of the screen. Light from lamp I-501 is concentrated on a ground glass diffus ing screen by the reflector. The azimuth scale or graduated ring, consisting of an opaque glass disk with transparent scale markings, is mounted directly beneath the diffusing glass. A transparent cellulose acetate mirror is mounted below the scale at __ equal distances from the scale and cathode-ray tube screen. Light passing through the azimuth scale markings is reflected out to the observer's eye and appears to come from the azimuth scale image at the cathode-ray tube screen, while light from the screen pattern goes directly to the eye through the mirror. Parallax between the azimuth scale image and the screen patterns is eliminated by adjusting the lifting ring in the lamp assembly. (See fig. 1.) This adjusts the scale to mirror distance so that the scale image coincides exactly with the screen pattern. The scale is oriented by the alignment ring (fig. 1) until the 0° North marking is at the top of the screen. The curved mirror eliminates glare by reflecting unwanted light rays out of the line of vision.

[image: Figure, page 34]

Figure 23. Bearing Indicator BC-1159-A, optical system, functional diagram.

[image: Figure, page 34]

Figure 24. Bearing Indicator BC-1159-A, electrical circuit of optical system, schematic diagram.



b. Parts Data FOR OPTICAL SYSTEM.










	Ref symbol
	Signal Corps

stock No.
	Name of part and description
	Function




	= 2 =.

S501.

J )SO 8 alain

ae

ons L

1150) Ee

UDO
	6Z6815-22

2Z8799-209—

OL

Saree ea ee

tS 62:759 1 One ae

223724,4

2

DAG Zoe

2AG6125=1es

3Z12059-13

3212072165
	LAMP:

6-w; 115-120-v; double contact bayonet base

CONNECTOR, male:

Amphenol 3102—22—-10P

CONNECTOR, female:

recessed; No. 757 type MC

CONNECTOR, (type):

No: 757 type MC

AN

SCALE, azimuth:

glass; graduated1

sae

ue

Oa

aperoundsy aei

ie She Bue

eee

o7

Rie ae SHIN San clearscolorlessecell alo. seta

aan eee

3Z12059-23 HUG ae cermin

Ose O 2s

ey eee ws Mere Ie Nee a iain arse -

TG

coeeternmatalls NOs 2 O26 cakes uk Naas Se

ilisgN

ta a

UG

ale

ae

een ne ler Cate Sh gee

typ el Olmert

yk vee

ietermimal
	Azimuth scale lighting.

A-c motor and heater supply.

Seale light supply.

Scale light supply.

Scale for pattern reading.

Diffusing lens.

Antireflection lens.



	"

'
	2Z4880-9

DLODO0 Bea

ae

2Z5885-6
	MIRROR:

9x 9x .0035-in.; clear cellulose acetate

MIRROR ASSEMBLY:

mirror mounted in holder

ee

Socketandsadaptonassem Dilys sss =a seu

ee

os
	Reflects scale.

Reflects scale.

For scale light.








SECTION IX — SUPPLEMENTARY DATA


38. Alignment of Goniometer MC-412


	a. Routine OpeRATION CHECK. (1) Set- the equipment in operation using FILAMENT switch position 1.

	(2) Tune in a strong signal at 5 + 0.5 me, if possible, which gives a steady twin-leaf pattern. If no satisfactory signal is found, the target transmitter must be used.

	(3) Turn OFF the 90°, 180°, and 270° switches leaving only the 0° switch ON and readjust the receiver SENSITIVITY control until the pattern just closes at the center.

	(4) The points of the pattern should read 0° and 180° on the azimuth scale.

	(5) Check the 90°-270° pattern by turning the 0° switch OFF and the 90° switch ON.

	(6) If the 0° and 90° readings are in error by more than 1°, proceed as instructed in b below. For errors of less than 1° loosen the setscrew and turn the scale alignment ring. (See fig. 1.)

	b. ALIGNMENT AND CHECK WITH TARGET TRANS-MITTER. (1) Set up Radio Transmitter BC—1149-— A (Target) exactly in line with the north and south antennas at a distance of approximately 500 feet from the antenna system.

	(2) Turn the target transmitter ON _OFF switch ON, the HI-LO switch to HI, the ICW-CW switch to ICW.

	(3) Tune the transmitter to approximately 5 me and then tune it in on the receiver.

	(4) If an interfering transmitter is observed at this frequency, detune the receiver slightly to a clear channel, retune the target transmitter to this frequency, and switch the ICW-CW switch to CW.

	(5) Carefully adjust the receiver.




	(6) Adjust scale alignment ring (fig. 1) until 0° and 180° figures on azimuth scale are vertical.

	(7) Leave the 0° switch ON and turn the 90°, 180°, 270° switches OFF. If the twin-leaf pattern does not point exactly to 0° proceed as follows:




	(8) degrees plus or minus from 0° on the azimuth scale. Record the exact reading of the pattern in —

	(9) Now turn OFF the MOTOR and POWER switches on the control panel and open the cover on top of the bearing indicator.

	(10) Grasp the flexible leather coupling (fig. 5) and loosen the locking screw on the axle and worm coupling with a screw driver.

	(11) While holding the flexible coupling steady, observe the graduated ring reading under the index stud, and turn the screw driver coupling adjustment until the graduated ring has moved the same number of degrees as the error in the 0° pattern((8) above) but in the opposite direction. the locking screw. For example, if the 0° pattern ((7) and (8) above) read 358° on the azimuth seale ; (minus 2° alignment error) and the graduated ring reading under the index stud is 180°, turn the cou-~ pling adjustment (fig. 5) so that the 182° division on the graduated ring lines up with the index stud. — On the contrary, if the pattern reads 2° (plus 2° alignment error) the coupling adjustment should be turned to change the graduated ring reading from 180° to 178°. Then tighten

	(12) Start the indicator motor, recheck the 0° i pattern orientation according to (7) above. required adjustment is less than 1°, loosen the setscrew and turn the scale alignment ring (fig. 1); if more than 1°, repeat step (11) above. If the ©

	(13) Turn the 90° switch ON, the 0° switch OFF, and check the 90° pattern, but make no further adjustments.





39. Miscellaneous Parts Data

a. GENERAL. There are parts of Bearing In- | dicator BC-1159-A which are not a part of any particular circuit. separately under the heading miscellaneous parts data. For this reason they are listed —



b. MiscettANngeous Parts Data.

[image: Figure, page 36]

Figure 25. Bearing Indicator BC—-1159-A, over-all schematic diagram.

YU. S. GOVERNMENT PRINTING OFFICE: 1945 —673393

[image: Figure, page 37]

[image: Figure, page 38]

[image: Figure, page 39]






About this edition

TM 11-4063 — TM 11-4063 — Bearing Indicator BC-1159-A: Repair Instructions

Public domain (U.S. Government work)

Public domain (U.S. Government work). Mirrored by T.REX ARMS.

Source: https://archive.org/details/tm114063bearingi00unse


EPUB/media/file13.jpg





EPUB/media/file8.jpg
TO OPTICAL
GCIRCUIT

TO MOTOR CIRCUIT J 503 (MALE RECEPTACLE)

HEATER
5V A-C R509
400W
THERMOSTAT B T/






EPUB/media/file12.jpg





EPUB/media/file3.jpg
FOCUSING ELECTRODE ANODE NO.2

oA ANODE NOI
RECEPTACLE J 501 CATHODE RAY TUBE
HEATER CONTROL V-501,5NPI -1802
GSUPPL; ELEGCTRODE GRID NQ.I

VERTICAL DEFLECTION
PLATES

HORIZONTAL DEFLECTION
PLATES

R-502\
HORIZONTAL POSITIONING

VERTICAL POSITIONING
FOCUS

TO HIGH
VOLTAGE
SUPPLY IN RECEPTAGLE.
CONTROL 2501
PANEL 8
PN-31-A

R-508 R-503 R-507 R-510






EPUB/media/file14.jpg





EPUB/media/file7.jpg
TO OPTICAL
GIRCUIT

B 501
1/4 HP SYNC MOTOR

J 503 (MALE RECEPTACLE)

CENTRIFUGAL
SWITCH

C 502]C503

115 MF | 115 MF

NOTE * 1S SYMBOL FOR FIXED CAPACITOR

TO BEARING HEATER

15V A-C CIRCUIT

TN S






EPUB/media/file11.jpg
CONTROL BOX

N ® 0w o

FOCUS
RS503 R508 RS04
250M IOOM 25M

INTENSITY

|
i
1
i
i
!
I
]
|
i
i
!
i
i
)
'
1
1
10
1
4 =
! I
1
1
e e e e e B UL
| 1501
1 Hsvew
(! OPTICAL ASSEMBLY
f 4505
DEFLEGTION COILS” N\ I T e D02 Gl (LS 2 O Far 0 S e e
) v 4504  MOTOR 8 PRINGIPAL
R : MOUNT
NO 3 8 NO 8 HORIZONTAL DEFLECTION PLATES |
NO 6 8 NO 9 VERTICAL DEFLECTION PLATES |
1
1 SWITCH | HEATER
NOTE =k 1S SYMBOL FOR FIXED CAPAGITOR | 1 cs02f0503 P
ROTATING ASSEMBLY ) 1[5 MFfiiSME P
RF-769-14 i M AL S
" ul

TLnsoz 3





EPUB/media/file15.jpg
AR

BEARING

INDICATOR
BC-1159-A

. :
EPAIR INSTRUCTIONS

subject matte! of this

g the
micd S'a'es overnment and itis
the v e of the m\m:uy nava

WAR“‘“G '\'\lc n\uw elu

manval i the prop®

pﬂmcd and distrd \Mcd so\c\y for

and civilian peunnnc\ of the War und N y Del pn ments, and
d or i who\: or in patt i any

\\e may repro”

t eproduced i
manner of otfo rm (exce! b luwiulcopwig}w\\\

duce 0\\0\! copyﬂg\n material in jts origi | form) € except VPO
lpuuik val by author lud military PV ublic relations agencies:

WA :

4 ,
ECEMBER 1045





EPUB/media/file2.jpg
35 00 g
\\.“\.m\\.,.\....l....:,,,.l.,,/,, 4

..“‘...\m\\ 2\ \

17






EPUB/media/file6.jpg
CIRCLE 0iA

! VIl0 vios r T NZo T T T TR T | —
| JAN-6SK7 JAN 6H6 JAN-6ACT7/1852 |
| vTUT) (VT90) VTI2) - |
| INOIGATOR 1-F  INDICATOR CMANNEL RECTIFIER 0-C AMPLIFIER |
SUIP RINGS

I 4502 |
! | |a] |

| =
3 d ;
S ol |of— |

9 c||c

praia i romaring |
=t DEFLECTION |
R203 5| 5] |
|
CONTROL |
|
(VT-200) |
VOLTAGE J |
REGULATOR |

S vsot
JAN-5NPI-1802|
CATHODE RAY TUBE

DEFLECTION COIL CIRGUIT IN BEARING INDICATOR |

f

I

|

|

|

[ oo % o]
| JAN-0C 3/VRIS)
|

|

|

|

|

Lsuamn INDICATOR CHANNEL IN RADIO RECEIVER BG-1147-A | |DEFLECTION COIL AMPLIFIER IN CONTROL PANEL PN-31-A

iy TLis 5
NOTE 7 IS SYMBOL FOR FIXED CAPACITOR.






EPUB/media/file10.jpg
TO MOTOR CIRCUIT J 503 (MALE RECEPTACLE)

= TO BEARING HEATER
15V A-C CIRCUIT

TLISI3 S





EPUB/media/file5.jpg
TO PLATE SUPPLY:

J502
(MALE
RECEPTACLE)

DEFLECTION
CoIiLs
SENSE

DIRECTION





EPUB/media/file1.jpg








EPUB/media/file9.jpg
REFLECTOR
LAMP T-50)

DIFFUSING GLASS

GRADUATED RING
OR

AZIMUTH SCALE

LIGHT FROM AZIMUTH SCALE

TRANSPARENT
NON-GLARE MIRROR
IMAGE OF
AZIMUTH SCALE

CATHODE-RAY 1UBE

OBSERVERS EYE

TRANSPARENT MIRROR

LIGHT FROM PATTERN
ON CATHODE - RAY TUBE
SCREEN

RAYS OF INTERFERING LIGHT
L DEFLECTED FROM LINE OF
VISION

TLII7Q0S

PATTERN ON
SCREEN





EPUB/media/file4.jpg
-200V_D-C
ZERO T090M(3)

-100V D-C
50 M

-100V D-C

-1200V D-C
(@)590M T0 840 M S50 M
-200V D-C -100V D-C
() ZEROTO90M 50 M
NG -1700VD-C
940M TO 965M(a)

-1600V_D-C —1600VD-C
== S40M

6.3VA-C (1) VARY R502

(2) VARY R503

(3) VARY R 501

NOTE® * IS SYMBOL FOR FIXED CAPACITOR o VARY R 504

J 50!
MALE RECEPTACLE

TERMINALS A ,E AND P
UNCONNECTED





EPUB/media/file0.jpg





