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Introduction

1. The magnetic indicators described in this
chapter are basically similar in design and
principle of operation. Differences in signal
patterns and codes are indicated by the addi-
tion of suffix numbers. Details of signal
patterns and codes are given in Appendiy |
to this chapter. These instruments uare
designed for general use in aireraft for visually
indicating one neutral and two energized
signals (three-position indicators). or in the
case ol the two position indicators, one
energized and one neutral signul.

Fig. 1. 'Typical drum type indicator

As the design of these indicators diflers
Irom lh 1l dLlﬁ]lr’.‘d in A.P.4343, Vol. 1, Sect.
. 2. a full description is given in this

chnptcr.

DESCRIPTION

Eveball and drum indicators

3. These indicators consist of an armature
and a pivot-mounted permanent magnet
fixed inside a sphere, or drum, which is
freely arranged in a permanent magnet field
to maintain the armature in the neutral or
un-energized position.

4. One winding of the bi-filar wound coil.
when energized. will induce a north pole to
the pole picce: this overcomes the permanent
magnet flux of the restoring field and attracts
the south pole of the armature, causing it to
rotate through 90 degrees, thus exhibiting a
different signal at the viewing window. The
armature will rotate in the opposite direction
when the other coil induces a south pole to
the pole piece.

Two-position indicators

5. A view of a two position drum tvpe
indicator1s shown in fig. | and a view showing
the construction nf & two-position evehall
indicator in fig,

6. The indicator comnprises a cylindrical
body which is secured to the mounting panel
by means of a coil spring and a bayvonet tvpe
retaining ring. The coded indicating clement
is seent through a transparent plastic window
at ane end of the body, and at the other end
there 15 a4 moulded terminal block fitted with
8 B.A. terminal screws.

7. The indicating element comprises a
permanent magnet ins 1d¥ a n.OLalde plastic
sphere. A spmdle whi asses through the
centre of the magner . helwesn two
mlppo'tmu arms, ation of

ov £ ] moulded
z here is held
. -operated p osition by a
ing, one end of \\'Iln.h is anchored
Lo one ni the support arms and the other to
the magnet.

8. An clectro-magnet is housed in the
indicator body with its core extended towards
the permanent magnet. The coil connections
are brought out to terminals in the insulated
base of the unit.

Principle of operation

9. With the electro-magnet not energized.
the eveball is held against one stop in the
normally unoperated position by its restoring
spring: one half of the spring being visible
through the transparent window,

10. With the electro-magnet energized. the
coil is polarized, repelling the end of the
magnet nearest the core and attracting the
opposite end. The eyeball rotates through
approximately 180 degrees. exposing the
other half of the sphere, i.e.—the alternative
signal.

Three-positicn indicators

11. The indicator body 15 a cvlinder fitted
with a flange on which is formed a panel
locating pip. All indicators are held in their
mounting panels by a spring and retaining
ring, or by a bayonet plug adapter.
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Fig. 2. Sectional view of two-position indicator

12. The coded indicating element 15 seen
through a plastic window as a pattern
(App. 1, figz. 1). A translight window, which
is fitted to the indicator 7CZ 143684 15
specially shaped. The other end of the indica-
tor is closed by a moulded terminal block
which is detachable on indicator 7CZ 74109,

13. A bifilar wound solenoid, with its coil
lying along the unit axis, provides the mag-
netic lield which actuates the indicating
element.

14. The indicating element 1s either a
moulded plastic sphere (eyeball) or drum.
displaying coded signal patterns in three
positions, some of which may be fluorescent.
The element can turn on a central spindle,
mounted at right angles to the solenoid core,
the amount of movement being limited by

4 stop pin. Located within the element, at
right angles to the spindle is a permanent
magnet; interaction between the field of this
magnet and the energized solenoid, will cause
the element to rotate.

15. A second permanent magnet is fixed
below the solenoid in the same plane as the
element magnet (fig. 3) and is termed the
restoring magnet. From the magnet a pair of
soft iron polepieces pass outside the solenoid
and terminate at the same height as the cle-
ment spindle. This magnetic system central-
izes the element when there is no signal
applied to the solenoid.

16. Drum indicators are provided with a
rubber protective cap through which elec-
trical leads are threaded belfore thev are
screwed to the moulded terminal block.
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17. The eyeball indicator 7CZ 74109 is
provided with a quick-relcase terminal block.
The terminal leads for this type are clamped
by grub screws to a moulded bayonet
adapter. which, when plugged in, connects
with spring loaded plungers fitted in the
terminal block.
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Fig. 4. View of plastic window

three-position indicator

Principle of operation

18. When the solenoid is de-energized the
restoring magnet maintains the indicating
element in the central or neutral (No. 2)
position. When ecither of the solenoid wind-
ings is energized. the element magnet will be
forced to rotate in the unbalanced magnetic
field and by so doing will turn the coded
clement to one of two alternative signal
positions (1 and 3).

Note . . .
These indicators are scaled units; the

case must not be removed to check the
coding.
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Fig. 6. Panel piercing details

INSTALLATION

General

19. All indicators are single hole fixing,

panel piercing details are shown in figure 6.

Preliminary procedure
20. Remove rubber protective cap and

APAIIE, Vol |, Book 4, Sect. |8, Chap. 24
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pierce the teats. Remove the retaining spring
by releasing the retaining ring or havonet
plug. Unscrew the grub or terminal screws.

21. Switch off the indicator supply and
locate the leads,

D
-
[ vepmmas  PANELS
ENERGISED INDICATED
! ! ‘ | &2 i |
2 | 3 =
TERMINAL | M_IT BE | NEWTRAL | =
CONNETDTED To- WE PR3 3
CUHALY I 57,2 S | il

Fig. 7. Circuit diagram of three-position
indicator

Electrical connection on installation

22. With the bayonet adapter type, connect
the negative lead to terminal 1. Connect one
of the two supply leads to terminal 2 (nearest
to locating pip) which should turn the
element magnet to position No. 1. Connect
the remaining lead to terminal 3, plug in the
adapter and check. If the initial responses
are incorrect. transpose the leads to 2 and 3
terminals. Recheck and unplug adapter.

23.  With other types of indicators, il the
connection of leads is to be made after the
insertion of the indicator in the panel,
proceed as detailed in para. 24, If the leads
are to be connected before installing the
indicator. feed them through the rubber cap,
then through the retaining ring and spring
and finally through the pancl aperture.
Proceed as detailed in para. 22, ignoring
reference to adapter.

Installing indicator

24. With the bayonet adapter type of
indicator, insert the indicator and locate
the pip. Push on the spring and secure by

25. With other tvpes, insert the indicator
and locate the pip. Push on the spring and
secure it by fastening the retaining ring. 1If
electrical connections are to be made at this
stage, proceed as detailed in para. 22,
ignoring reference to adapter.
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Outline of Drum indicators

Fig. 9.

Remaoval from aircraft
26.  Switch off the indicator supply.

Note . . .

If the terminal connections and mouniing
arrangements on the replacement indicaror
are identical to those of the indicaior
being removed, the bavonet plug. or the
leads, spring, ring and cap may remain
assembled.

Bavonet adapter tvpe

27. Toremove a bavonet adapter indicator.,
unplug the adapter, remove the retaining
spring, tie the adapter clear of the metal
parts and withdraw the indicator.

L% F TR 1
Fig. 10. Qutline of Drum (Translight)
indicator

Other types

28.  With other types of indicator, pull back
the rubber terminal cap. Release the retaining
ring and spring and withdraw the indicator,
complete with leads. Unscrew the terminals.
remove the leads and replace the terminal
screws. Secure the leads externally, clear of
cach other and any metal surface. If there is
sulficient slack lead to pull through the panel.
disconnect the leads and tie them back behind
the panel. The indicator may then be un-
fastened and withdrawn.

SERVICING

29. Tnis tvpe ol indicator is sealed and
should not be dismantled for further servicing
at user units., routine servicing is therefore
restricted  to examination for security of
electrical  connections, mounting  fixing,
deterioration and signs of corrosion. The unit
should be tested for correct operation in its
relevant circuit.

Testing

30. Belore installing an indicator. it should
be tested in accordance with the details
contained in Appendix A to this chapter.

RESTRICTED



A.PA343E, Vol 1, Book 4. Secr. 18, Chap. 24, App. A

AL239, Nov, 64

Appendix A

STANDARD SERVICFABILITY TEST

FOR

PLESSEY ELECTRO-MAGNETIC INDICATORS

LIST OF TLLL STRATIONS

Test cirenit diagram

Introduction

1. The tests detailed in this appendix are
intended to check the serviceability of the
indicators described in Chapter 24. prior to
installation, after servicing. or whenever
their serviceability 1s suspect.

Test equipment
2. The following test equipment will he
required—
(1) Tnsulation resistance tester, 250V,
Type C. Ref. No, 5G/132
(2) Two voltmeters 0 to 30V d.c
(3) A d.c. supply, variable between
zero and 30 volts.
(4) A variable resistor capable of
dropping 25 volts and dissipating 1 watt.
(5) Volt drop trigger switch S.P.

(6) ox-0FF Switch S.P.

TEST PROCEDURE
General

3. The equipment should be connected up
as shown in fig. 1.

Maximum release voltage

4. The signal should change to neutral when
the coil voltage is reduced from 28 to 3V d.c.
The release voltage must not exceed § volts
with the indicator in any attitude.

Fia

|
VLT DROP ADJUST
OH  OFF TRIGGER RELEASE
SWITCH ou vOLTS

RVE et l___'*'“—_*—/\f\f‘v‘

4 |\
| 3
| \ TERMINAL
| L
0.C. sURPLY [y L
N A
HBICATOR i
—VE | i
TERMINAL
Fig. 1. Test circuit diagram

Functional test

5. The indicator should operate com-

pletely in one movement, at an applied

voltage of between 12 and 16V d.c. The

indicator should be checked for satisfactory

operation, five times in each of four different

attitudes between 12 to 16V d.c.

(1) held horizontally —window up

—window down

(2)

locating pip at 12 o'clock

locating pip at 3 o'clock.

Ensulation resistance test

6. Using a 2530V d.c. insulation resistance
tester, Tvpe C. or eguivalent, measure the
insulation resistance between all terminal
connections and the indicator frame: the
reading should not be less than 5 megohms,
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THREE-POSITION INDICATOR PANEL CODING

LIST OF ILLUSTRATIONS

Signal patterns for three-position indicators ...

Introduction
1.

Fig.
I{a) and 1(b)

These panel signals are identical for all three-position indicators with the same stroke

numbers. Details of signal codes for each indicator panel should be read in conjunction with the
signal patterns illustrated in figure 1(a) and 1(b) of this appendix.

Indicator | Supply to No Supply to Signal
stroke Code term. 2 | Code Supply Code term. 3 Pattern
No. (Panel 1) ‘ (Panel 2) {Panel 3) Reference
n | White h | White fiu. Black LAt
| B/ground | stripes on | B/ground
I black ! l
/2 White stripe | Yellow White stripe B N
on black b/ground on black
/3 O.H, Brt. red | oFF | White on NORM White on C
on white | | black | ereen
/4 ‘ 1and 4 | Black on ‘! 2and 5 | White on 3 and 6 Black on blue D
amber ! black
/5 N \\?hi_t_c_stripe Amber White stripe L-'. -
on black b'ground on black
6 | White | Biack Green
| | b/ground I| b/ground b/ground
17 ! ON | White on i OFF | While on f | Amber G )
| | black ‘ black f | b/ground
/8 ‘ | White flu. | | White flu. Black T
| b/ground If | stripes on b ground
| black
/9 DIR. | Black on OFF Black on ALTD Black on J
: | white | white white i
/10 | oN | Black on | orr | Black on | Black | K
| | white ‘ white | b ground
1| oN | Black on H off | Black on oN Black on ! ’L
. white I [ white white |
/12 | FAULT Red on white FAULT | Red on white | White | 1\1 n
l| | | b/ground
/13 White flu. White flu. Black Nt
b/ground stripes on b/ground
| black
/14 i Black arrow | While arrow | Black arrow P -
] on white on black on white
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Fig. 1(a). Signal patterns for three-position indicators
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NORM
i.'l_/iﬁ_'
BR
& HIGH ADF
N OFF
RUH Low, Vo
cD C.J CK CcL
o | oK | N t/l".J{';Fl-ﬂ"\‘
;ﬁ OFF | A “QQ
AT FAILE | ¥ | T_FEE_J
-4
CcP cu cv CW
—;‘,4 Mﬂ!‘éj/'l
-l 13
i, I
Th
--1_1/" é‘
VOR M___T_fe. o
CX cyY DH
\\ SUIOE
0FF
7/
DL DM

Fig. 1(b). Signal patterns for three-position indicators
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No. |

Indicator | Supply to “ Supply to Signal
stroke Code term, 2 Code Supply | Code | term, 3 Pattern
No. (Panel lj : iP.)nel 2! | (Panel 3) || Reference
I | White e, | | Black White flu. ‘ o
b 'ground | ‘ h/ground diag. stripes ||
|| on black [
6 OFI White on (i oN Whue on OFF White on [ R
‘ black | black black
17 Red | Red R-ed. - S
| stripe on stripe on stripe on
| white white white
/18 Black ON Black on Black T
b/ground white b/ground |
/19 SHUT White on White diag. OPEN White on U
black stripes on black
black |
120 . oN White on OFF White on [l - | Black l A%
black biack | b ground
/21 White | White diag. W
| siripe on | stripes on
black black
2_;._ i White _\\"h-?_-:- diag. White ‘_X -
Siripe on stripes on stripe en
black black black
23 | DR White flu mr—_ Black o-n Auto | White flu. ‘ YT
. on black white fiu, ‘ on black
24 | Black | orF I Black on Black z
‘ b/ground || Il white b/eround
/25 White smpes ” [ White stripe | White stripe AA
on black . onred on black
{26 White stripes White stripe White stripe AB
| on black on red on black
{27 | White stripe ofFf | White on red White stripe AL
on black | | on black
{28 SHUT White on i _ Black OPEN White on | AD
| | black H b/ground | black. ;
29 empTY | Black on No FLow | Black on FLOW Black on AE
white white white
/30 | White stripe ' White stripe White stripe | AF
on black on black on black
/31 OoN White phos. || OFF White phos. FAULT  White phos, AGH
an black n black | on black
132 OoN White on OFF Black on : Low Black on AH
black while i hlack and [
] white diag. ||
/33 Al | White on ‘ Black ¥al. | White on “ Al
black it | b/ground black
134 s/By | White phos. | Black T White phos. | AK
| on black | bjeground on black
(35 FULL | White on EMPTY | White on fLow | White on | AL
black black black
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Indicator | Supply to No. | Supply to Signal
stroke | Code term, 2 Code Supply - Code term. 3 Pattern
No. | {Panel 1) | (Panet 2 i (Panel 3) | Reference
3h White stripe OFF Black on | White stripe J AM
on black white | on black |
,.-'35_‘ | White flu. Black | CWhite .| AN#
stripe on b ground stripe on
| black ‘ i black
Y Black White flws | | Black | AP}
b/ground b/ground | b/ground |
139 | White stripe ‘ White stripe White stripe AQ
| | on black i | on black | on black |
40 | | White stripe l f Black White stripe | AR
‘ on black | b gmund on black |
/41 | White stripe Black White stripes | AS
| on black b ground on black |
42| White stripes Black | White stripes || AT
on black | b/ground | on black |
SRS | — ; - B | I
143 GPEN White on White diag. | SHUT ‘ White on | AT
black stripes on | bilack '
. . black ‘ |
144 Whilc stripe Lp White on red || White stripe | AV
| n black | | on black
e p— | -— - e e o _— — - —_——— | —_ = ——— — — S —
45 | e | Black on | | Black | powN  Black on AW
[ white b/ g!mmd I white
46 ve White phos. B]ad\ DOWN White phos. AXE
on black b 'ground on black
7?' | o/C Red on whiie NORM. White on TRans, | Black on AY _
‘ | black _ white i
48 | L | Whiteon | N | While on I x White on | Az
| black I ‘ black ‘ black
B -1'4 | White stripes | Whnc stripe | White stripes BB
on black on black on black
/50 IN Blch..l'. on Black ot Black on BC
white b ground white
/51 ON White on OFF White on fire 0N White on BDI
black orange black |
i b/gro Lmd | |
152 FULL Orange flu. empty | Orange ﬂu i FLOW ﬂi.mue flu. BET
on black on black { on black
/53 L | Orange flu. I N Orangc ﬁu R Orange fu. BEY
on black | on black on black
/54 EMPTY Orange flu. FULL I Orange flu. EMPTY ("l_mnge flu, TiC‘? _
on hlack on black on black
/55 FAST | White on | White diag. | stow | White on BH
black stripes on [ | black
black | i i
/56 SAFE ] White on Firc orange SAFE White on i B_Ii B
| black | CJI\.'L onblauk black |



Indicator | Supply to No. Supply to Signal
stroke Code term. 2 Code Supply Code term. 3 Pattern
No. {Panel 1) fPanel 2) (Panel 3 Reference
57 White stripe Black White stripe B
on black b/ground on black
38 White stripe Lp White on red BL
on black
39 FAIL | Black on Black | FAIL BM
white b/eground
160 ‘ OPEN | White on White diag. SHUT BN
| fire orange stripes on black
| | black
6l EMPTY Orange flu. FULL Orange flu. Black BP+
on black | on black b groun
/62 ‘ OH Orange flu. oFF | Orange flu. NORM Ora BQ
| on brt. red on black on
63 AUS. White on NORM. | White on UH BR
black green vhize
/64 ENGAGE | While on inoaGE  White on BS
black wund black
63 White o | While BT
b ground und b/ground I
/66 Black White Black | BU
b ground b/ground b/eround ”
/67 | White stripes White stripes While stripes | BV
,oon black on black on black
/68 White stripe | | White stripes Whilte stripe BW
on black | | on black on black
169 | White stripe White stripes BX
on black on black
70 White stripes BY
on black
71 | White | White diag. | Black . BZ
b /ground | stripes on | bjground Il
black | |
/72 LOCKED | Black on ! White | unLockep | Black on ' CcC
white I bjground | white
/73 START White on red | Black RUN White on cD
b'ground green
[ Black CE
b/ground PRI st
|73 Black LS While on CF
b/ground ad ‘ black
76 R . Black on Black i Black en cG
white b ground white
[7 PUSH Orange flu. Black prLL | Orange flu. CH
on black biground | on black
/78 HIGH White on White diag. LOW White on cl
black stripes on black
| black
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Indicator | Supply 1o | No. Supply 10 Signal
slroke Colde | term, 2 Code Supply Code term. 3 Pattern
No. | {Panel 1) | (Panel 2) (Panel 51 Reference
79 ADLF. White on ary | White on V.OR, White on CK
black I Dblack hlack
— | . e g —_—
80 ! White stripe Black White stripes | CL
| on hlack . b ground on black
‘81 White stripe White diag. White stripes cM
on black stripes on | on black
black |
/82 ON White on o OFF White on red CN
black | stripes on
black
/83 | up White on | White diag, \rtk | White on P
| black stripes on black |
black I
/84 i White on White disg. 2 White on ‘ O
| black | stripes on black .
! | black |
/85 ‘ CLOSED | While on | White diag, oren | White on Ii CR
black stripes on black
| black !
/86 ‘ White diag. | EMPTY White on FuLL | White on 5
stripes on | black I black
black I
(87 P White on Black DOWN White on T
blazk b ground black
/B8 oN White on UFF TAULT White on Cu
black amber
/89 N | White on A Black on i M | Black on i CV
. | black . red i | yellow !
190 FLOW White on | White diag. | ~o rLow | White on It CW
black | stripes on black I
| black |
91 VOR Black on LS Black on VOR Black on CX
white white white
92 N White flu. A White Au. M White flu. CYt
on grey on grey on grey
/93 White stripe White diag. | White stripes CZ
| on black stripes on on black
! black
194 up White on White diag. NORM White on bD
hlack stripes on black
black
{95 TRUE Black on MAG White on TRUF Black on DE
white black while
196 FIRFD White on red Amber FIRED White on red DF
bground
97 Black MAG While on TRUE White on DG
b/ground black

black
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Signal
Patlern
| Reference

DH

Dl

DK

DL%

| DM

DN

DpP

DO

.nR-:- "

DS

: | : ;
Indicator Supply 1o No. Supply to
stroke Code term. 2 Code Supply Code term. 3
No. (Panel 1) (Panel 2) {Panel 3}
(98 MAIN l White on Amber INVERT White on
black b/ground | black
199 TAS White on Black [ IAS | Black on
black b/ground I | white
100 Lo Black on Black i LC | Black on
white b/ground I white
/101 Yellow flu, Green Red flu. diag.
diag. stripes b/ground stripes on
‘ on vellow red
1102 | GLIDE White on black OFF White on grey Black |
| b ground b/ground b ground
103 White stripes White stripe White stripe
on black on black on black
/104 White stripes White stripe White stripe
on black | on black on black
/105 s Black on White diag. M Black on
white stripes on white
black
/106 N | White flu. X White flu. M | White fiu.
on grey | ongrey on grey
/107 A | White on OFF i White on M White on
black black black

Abbreviations to colour code:

1 flu = fuorescent

* phos.

phosphorescent

i =fire orange day-glo

bri. = bright
diag. — diagonal
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Appendix 2

INDICATOR TYPES AND REFERENCE NUMBERS

Eveball Type Rel. Drum Type Ref. Drvm Type Ref Drum Type Ref
Indicator No. Indicator No. Indicator N Indicator N,
TCZ74109 5CZ TCZ 106365 SCE TCZ 07626, 5CZ TCZ 142684 SCZ/
e e SRR R ! ___]ﬁ i
SU43 3 5925 3 7626 e 6350
2 5123 16 6020 (3] 6499 I8 7279
18 BT S 15 f300) 19 7339
23 6713 19 7627 21 7540
24 6712 20 7628 22 7541
23 7304 28 b334

30 -

32 6511 29 6493
47 7625 30 7542
76 7563 37 6551
7 TR24 38 6552
52 7820 64 543
53 7822 63 7544
84 7823 66 7545
8K 7825 a7 7546
68 7547
69 7348
{ 7349
71 7550

79 7551

87 -
93 7552
95 7553

103 —-

104 —
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