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Chapter 62
LANDING LAMP, HARLEY, TYPE 500 MK. 1
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LEADING PARTICULARS

Landing lamp, Harley, Type 500 Mk, 1 Ref. No. SCX /6202
Actuator, Plessey Tvpe CZ. SEGEIH] jc Ref, No. SW (2836
Muotor Western, Type 44 ; : Ref, No. 3UD|
Gearbox, Western, Type 6 Ref. No. 5UD/
Filament lamp, Harley Twe 108 f91 26 volt 500 wur: 28 volt 280 wati Ref, No, 5L /9959703
Front glass, Pr. No, 7/1.109 d Ref, No, 5CX /6283
Sealing ring, Pt No. 7/1.154 ., e RF}‘ No, 5(".1"63[]8
Extended angle of lamp housing i . 90 deg,
Speed of rodalion of lamp housing ... cee T —10 revimin,
Meaxinm r;pa*r:.r.rmg frequency {linear .:.r-r'mmr_:-r} 10 cyeles | fr,
Maximurn ligphting tive
Main filament, on ground or in sall air 1O vy,
Main fillament, in flight - 20 min.
Auxitiary filament, on grurmd or in sill air 20 min,
Auxiliary filanent, in flight ., Clembinmucnis
Maximunm permis.l.r.ﬁie fmwa.rd spemf with iamp Exrfnd#d e VB0 krnods
Weight ; 10 I,
Introduction

1. The Harley, Type 500 Mk. |, landing
lamp is a retractable lamp which incor-
poraies azimuth control, alf)wmg the fila-
ment housing to be rotated in a horizontal
plane, The filament housing may be con-
tinuously rotated in either direction, o©r
tarned to any selected position to aid search
or landing operations, Designed ptincipally
for use in helicopters, the lamp has a 7 in.
light source provided by a twin filament
lamp (26 voli/500 watt, 28 volty/280 watt),
and a polished aluminium reflector,

Z. A d-way single-pole swiich, Harley, Part
No. L&5/001, details of which may be found
in AP4-343C Vol 1, Book 1, Sect. 1, is
used to control selection of the lamp both
in elevation and azimuth, The operating unit
for elevation is a Plessey actuator, Type
CZ53861/C11 and the operating wmit for
rotation 15 4 Western motor, Type 44 with
a Type 6 pearbox. Details of these units
may be found in A P4343D, Vol. 1, Books
3 and 4 respectively.

DESCRIFTION
General
). The Harley, Type 500 Mk, 1, landing - .
lamp consists basically of two assemblies, Fig. 1. Landing lamp, general view
the frame casting assembly and the column coupiings (Post-Mod, 1)
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casting assemblv, The frame casting
assembly accommodates the elevalion mech-
anism, the terminal blocks and the back
cover. The column casting assembly is the
moving portion of the lamp and incorporates
the rotation mechanism. the slipring and
contact pick-up assembly and the Jlight
spurce, The light source consists of the fila-
ment lamp and the reflector.

4. Two models of the lamp are in service,
the earlier model, Pre Mod, I, has a buffer
arrangement in the frame casting to absorb
vibration in the filament housing when the
lamp is retracted (shown in fiz. 1). Later
madels, Post Mod, 1, have improved vibra-
tion damping provided by spring loaded
gouplings in the elevation mechanism {shown
in fig. 4).

ALPAMIE, Fol, 1, Book 1, Secy, 7, Chap. 62
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Frume casting assembly

5. The frame casting is the fixed portion
of the lamp and is secured to the airframe
by eight 10-32 UNF screws which engage
with anchor nuts riveted to the flange of the
casting, Three grease impregnated Tufnol
bearings are fitted in the casting and cairy
the elevation spindle o which the eolumn
casting is fitled,

6. The elevalion acivalor is pivoted to the
frame casting at the trunnion end by a link
pin which passes through two lugs on the
casting and is secured by two split pins, The
body of the actuator is held by a “U"
shaped clamp secured to the cast ng by four
screws, lwo rubber packing pieces between
the bracket and the molor allow for dimen-
sional tolerances and absorb vibration,

HOTATION HOTOR AND GEARBLE

BUFFER PLATE

- 5ESMDLE
Caf

e e BREATHER
VALVE

Fig. 2. Landing lamp, side view with filament housing partially rotated
(Pre-Mod. 1)
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Column casting and elevation mechanism

7. The column casting is the portion of the
lamp which accommodates the rotation
mechanism and to which is fitted the fla-
ment housing, the whole assembly moves in
thc vertical plane io extend or reiract the
lamp. ‘The casting, which is shown sectioned
in fig. 5, is secured to the clevation spindle
by two 10-32 UNF socket-headed screws
Two operating levers are clamped 1o the
spindle and have fork-ends into which the
connecling links are secured by clevis pins,

8. The connecting links are secured at the
other end to a ram end bar which is screwed
on 10 the actuator and locked to a konurled
focknut by a single screw. In early models
the links are fitted to spindles machined on
the ends of the ram end bar and are secured
by split pins passed through the sp'ndles.
Later models, Post Mod. 1, have spring
lpaded couplings between the links and the
ram end bar as shown in lig. 4.

CONRECTING LINK

RAM END BAR

LOCHNLT

BUSFER '._.____.-—"'_F._'_

SPINCDLE CaAP

Rotation mechanism

9. The split-field series motor and gearbox
of the rotation mechanism are mounted on
the column casting and drive a shaft which
passes through the casting, The drive shaflt
has a drive end of square section which
engages in the gearbox drive plate and is
carried in lwo grease impregnated Tufnol
bearings which are an interference fit in the
housings in  the cagting, Seccured to the
saddle end of the drive shafi are the filament
housing and the slipring assembly which is
mounied on the shaft and secured by three
through bolis,

Slipring assembly

10, The slipring assembly serves (o connect
the supply to the filament lamp and consists
of three brass sliprings bearing on which are
three brass contact, or pick-up, bars. The
sliprings are fitted on Tufnol spacers which
are secured 1o the shalt by three bolts which
pass through holes in the drive shalt saddle.

ACTUATIMG LEVER

Fig. 3. View showing ram end bar end buffer (Pre-Mod. 1)
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Fig. 4. View showing ram end bar and
couplings { Post-Muod. 1)

The through bolts also secure two additional
Tuafnel spacers, one fitted against the saddle-
end bearng and the inner face of the casting
and one fitted as an insulating disc on top
of the sliprig assembly. Connection to the
filament lamp from the sliprings is made by
Tersil cubles which are soldered to the slip-
rings and pass through separate holes in the
slipring spacers into the filament housing,

11. The contact, or pick up, asembly to
the sliprings is mounted on a Tufnol block
and is inserted through a hole in the side
of the column casting. Each brass contact
bar is a spring-loaded sliding fit on two
mounting pillars, each pillar carries a helical
loading sping and is riveted to the Tufnol
block. The contact block is secared to a
terminal plate by three screws which also
serve as lerminal studs 1o which are con-
nected the piglails from each contact bar and
the filament lamp supply cables.

12. The terminal plate, which has three
other terminal posts 1o which the rolation
motor flying-leads and supply cables arc
connected, is secured to the cast ng by three
hexagonal studs and a ceniral screw. The

ALAIIE, Vol |, Book 1, Secr. 7, Chap, 62
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studs also sgrve to mount the terminal plate
cover and have threaded holes in the top of
Lhe posts to accept the cover securing screws.

Filament housing assembly

13, The filament housing assembly contains
the reflecior and filament lamp which con-
stitute the light source. The assembly con-
sists of a bowl-shaped reflector cowver,
secured to the drive-shalt saddle by eight
screws and nuts, in which are housed the
reflector, the lampholder casting, and the
filament lamp. The front of the filament
housing is closed by a herel into which the
front glass is held seated on a rubber sealing
ring by a clamp ring secured to the bezel by
51X SCICWS,

14. Anp additional back cover is fitted over
the rear of the reflector cover and the air
retained between them serves as a heat sink
o conduct heat away from the filament lamp
terminal studs and connect ng cables, Venti-
lation for the filament housing is provided
by three breather tubes in the reflector cover
which permit the passage of air but arc
calibrated 1o prevent the normal ingress of
maoisare,

OPERATION

15. The lamp may be selected to any posi-
tion in both azimuth and vertical plane by
suitable operation of the four-way switch, a
typical circuit diagram is given in fig. 6. The
lamp will auromatically be cut-off in the
fully extended or fully retracted position by
the interpal limit switches in the elevation
actuator, but may be continuously rotated in
azimuth, When the elevation actuator is
operated the extension or tetraction of the
actuator ram  pulls or pushes on  the
operating levers, clamped o the elevation
spindle, through the connecting links. The
spindle thus rotates which raises or lowers
the column casting and the filament housing.

16, When the lamp is retracted the filament
housing is locked in the fully retracted posi-
tion by a spring loaded arrangement, the

RESTRICTED



TERMIMAL PLATE "@'

TUFNOL INSULATOR-

TaT ORIVE
RUBBER LHAFT
GASKET
TUFNOL
.,f // BEARING
TERMINAL ._[L.. o
PLATE B ——
i — | ] THROWGH
L hil J
| £l £ W 7 B BOLT
I ; o d ;
AN i
MOTOR 1 ! -,
TERMINAL ——% - i i
STUDS | | E B
a1 | = 2 ke
| SR i o Lp
} -4|- 8 . 1
| |1. il '.| | CABTING
| | Wﬂ L L MCUNTING
EIL AMENT L ’ 5 . BoSS
TERMINAL- — S A i )
o TS|
dir-T=]- |i|i||w [IE] ' . iz eyt T
i -n:.l!.l ; =] sl ™
H ] L= g g
TERMIMNAL — | TS k SLIP RINGS
FLATE :l, I VL \\
COVER | o) Sy
,,,, ; T, SPACERS
i 8
H —~ Sl e aUNTING

TUFNOL
BEARING

DRIVE SHAFT SADDLE—""

PILLAR

"
'\\.‘.
\'\4: ONTAGT

BaR

Fig. 5. Part sectional view of column casting showing slip rings and contact bars

springs serving to damp-out the vibration
transmitted from the air frame via the frame
casting. In early models, (Pre Mod, 1), this
is achieved by a buffer on which the buffer
plate seats during the final retraction move-
ment, In later models (Post Maod, 1),
improved damping is provided by the spring
loaded couplings between the connecting
links and the ram end bar, the springs of
which are compressed after the filament
housing has reached its mechanical stops by
a short over run period of operation by the
elevation actuator,

SERVICING
General

17. The lamp should be examined for
mechanical damage or corrosion and the
breather tubes checked to ensure that they
are clear and free from corrosion. Afier a
functional test the flament lamp should be
examined for signs of blackening or while
streaks on the glass envelope which indicate
a partial failure of the glass seal, If blacken-
ing or sitresking are evident the filament
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Fig. 6. Circuit diagram

should be renewed to prevent failure during
subsequent operational use. The elevation
actuator and the rotation motor and gearbox
should be replaced if they are suspect or fail
to operate, the unserviceable items being
serviced in accordance with A PA4343D, Vol
1. Books 3 and 4 respectively,

The maximum lighting times for the
{flaments of the filament lamp are given
in the Leuding particulars, these times
should not be exceeded except in cases
of emergency,
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18. The front glass and reflector should be
examined for liness, if the front glass
or reflector are dirty they should be cleaned
using a clean soft cloth. Warm soapy water
may be used to remove grease or dirt, after
which the front glass and reflector should be
dried using a soft ¢loth. Do pot use polish
or abrasives.

ND"’-! LN )

The screws and bolts used throughout
the lamp have UN.F, threads with the
exception of the screws and nuts secir-
ing the rotation motor to the gearbox
and the slipring through bolts (48.4.)
and rhose which are component parts of
separately manufactured items, e.g.
aclualors,

Component repewal on the aircraft
Front glass renewal

19, To renew the front plass remove the
three screws securing the bezel to the
reflector cover, these are the screws equally
spaced around the rear of the bezel, and
withdraw the bezel and front glass, The six
screws securing the clamp ring inside the
beze]l may then be removed and the fromt
ﬁelazses and the clamp ring pushed from the

I. Care must be taken in handling the
clamp ring which is a light alloy spmning
and 15 easly distoried. Whenever the glass
is removed or renewed the rubber sealing
gasket should be examined for deterioration
and renewed if required. A new front glass
may then be fitted in the reverse order,
handling of the new glass being kept to a
minimum.

Filament lamp and reflector renewal

20, To renew the filament lamp or reflector
the bezel and front glass assembly should be
removed as given in para. 19 and access
gained to the filament lamp term'nals by
removing the three screws securing the
reflector heat sink cover and removing the
cover. The filament lamp terminals may
then be disconnected and the flament
lamp removed by unscrewing the lamp-
holder clamp securing screws. At this point
the reflector may be removed for renewal or

cleaning, if required, by removing the three
screws secoring the reflector to the locating
blocks inside the rim of the reflector cover,

21. A new reflector and filament lamp may
be fitted in the reverse of the dismantling
procedure, care being taken to avoid finger-
printing the reflector and the use of undue
force when tightening the nuts on the fila-
ment lamp terminal studs. Care should also
be taken to align the pin on the lamp cap
with the locating hole in the fixed portion
of the clamp.

Bench servicing
(Feneral

22, The connections at the external con-
nector block and at the column casting
terminal plate should be examined for
security  and the terminal blocks and
terminal plates examined for damage. To
remove the terminal plate cover, which is a
close fit into the back cover when the lamp
is retracted and the upper screws of which
are inaccessible when the lamp is extended,
the following procedure should be adopted.
With the lamp in the fully retracted position
remaove the terminal plate cover securing
screws, then extend the lamp approximately
15 deg. and raise and withdraw the cover.

23, To gain access for examination of the
sliprings and contact bars reiract the lamp
to the fully retracted position and remowve
the three hexagonal cover mounting studs
and the central terminal plate securing
screw. The spring tension on the contact bars
will ease the plate from the casting and the
terminal plate and contact bar assembly may
then be withdrawn from the aperture of the
casting.

24. The sliprings may now be examined for
signs of pitting or burning, if it is considered
necessary to view the hidden portion of the
sliprings the filament housing may be rotated
by applying power to the rotation motor.
Connection may be made to the terminal
plate or to the five-way terminal block, care
being taken to ensure that the motor
terminals on the terminal plate are not
touching any metal portion of the lamp.
Should it be necessary to renew the sliprings
the procedure given in para. 26 to 28 should
be followed.
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60 ozs ::IHE'A':I 45 ozs i’
lII L /

330

DISCOMMECT PIGTAILS

BEFORE COMPRESSION

Fig. 7. Checking contact bar spring pressure

Checking contact bar spring tension

25, The spring tension of the contact bars
should he checked using a lensiometer on
the centre of the bar with the pigtail dis-
connected from the terminal stud, Depress
the bar until the length of each spring is
53 in, when the tensiometer reading should
be between 45-60 oz., as shown in fig, 7.

Motor and gearbox renewal

26, The rotation motor and gearbox may
be removed using the following procedure,

(1) Remove the lerminal plate cover,
as given in para. 22.

(2} Disconnect the motor flving leads.

{1 Remove the terminal plate, as
given in para. 23.

(4) Remove the four screws sccurin

the gearbox to the column casting an

withdraw the motor and gearbox from
the drive shaft whilst holding the fila-
ment housing.

The reverse of the above procedure may be
used to fit a new or serviced molor, after
smearing the drive end of the drive shafi
with grease XG275 before engaging it in
the gearbox drive plate.

Note . . .

fn early lamps the motor flving leads
were extended by an additional length
aof wire and care shouwld be faken io
evisire that the soldered joints are not
unduly strained, All lamps Serial No.
1913 and above have flving leads of the
eorrect length.

Dismantling for slipring renewal

21. To remove the sliprings, first remove
the front bezel including the front glass,
filament lamp and the reflector as given in
para. 19 and 20 and then remoxe the rota-
tion motor and gearbox as given in para. 26.
The following procedure should then be
completed:—

(1) Bemove the eight screws and nuts
with their respective washers which
secure the reflector cover to the drive
shaft,

(2) Remove the reflector cover from
the drive shaft, feeding the filament
lamp cables through the hole in the
COVET,

(3) Mark the position of each of the
actuating levers on the elevation spindie
by lightly scribed lines and then remove
the clamping screws,
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(4) Remove the two socket-headed
screws and nuts securing the column
casting and remove the buffer plate.

(5) Withdraw the split pin securing the
end cap at the column casting end of
the elevation spindle and remove the
end cap.

(6) Whilst supporting the column cast-
ing withdraw the elevation spindle until
the casting is free, this will leave the
spindle in two of the Tufnol bearings of
the frame casting and still engaged with
the actuating levers.

{7} Remove the column casting, drive
shaft and slipring assembly from the

lamp,

(8) Remove the three countersunk
screws from each of the side covers on
the column casting and remove the
COVETS,

(9) Mark the spacer of each slipring
to enable them to be refitted in the
correct order and then remove the three
through bolts and nuts.

(10) Remowve the top insulating disc
from the slipring assembly.

(11} Separate the spacers, within the
limits of the comnecting cables, and
unsolder the cables from the slprings
and withdraw them down through the
8 fv.'srs and the saddle end of the drive
shali.

(12) Withdraw the drive shaft from the
casting whilst supporting the sliprings
and spacers which will then be free

(13) Remove the sliprings and bearing
end spacer through one of the casting

apertures.
{14) Remove the sliprings from the
SPRCETS.

Slipring renewal

28. On renewing the sliprings the connect-
ing wires should be renewed using 8% in.
121 in. and 8§ in. lengths of Tersil 14 cable
for the red, blue and yellow cables rcsfec-
tively. Any cracked or chipped Tuinol
spacers, or other defective items, should also
be renewed.

Assembling after slipring renewal

29. The rotation mechanism may be
assembled in the reverse order to that given
for dismantling in para. 26 and 27, When
fitting the drive shaft and the elevation
spinale care must be taken not to damage
the Tufnol bearing bushes and spacers. The
actuating levers should be fitted in their
original positions, where the correct position
is unknown they should be resct using the
procedure given in para. 31,

Actuator rerewal

30. The following procedure should be
used to renew the elevation actuator:—

(1) Where possible extend the actuator
o remove the tension on the couplings
and trunnion pin and then disconnect
the actuator.

(2) Remove the four screws, nuts and
washers securing the “ U™ clamp to the
frame casting and then remove the
clamp and rubber packing pieces.

(3) Remove the split pin securing the
trunnion pin and push out the trunnion
pirL.

(4) Unscrew the locking screw on the
knurled locknut and remove the lockout
from the actuator ram using a suitably
manufactured peég spanter.

(5) Unscrew the actuator from the ram
end bar, thereby obviating the need to
disconnect the links,

(6) Set the new or serviced actuator
limit switches to give:—

la) A retracted length of 5937 in.
(b) An extended length of 8937 in.

when measured between the centre of
the trunnion mounting hole and the
shoulder of the ram (immediately
behind the threaded portion).

{7y Fit the new actuatar in the reverss
order of the above procedure taking
care that no undue strain is placed on
the connecting links,
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In early models, Pre Mod, 1, the
oufer face of the ram end bar
should be flush with the ends of the
connecting links, If the bar is
rotated 1o the Incorvect position the
ends of the connecting links will
protrisde beyvond the face of the bar
due to the off-centre position of the
pivots, Conseguently in subsequent
aperation the acluator Huay aftempt
te  drive the filament  housing
bevond the mechanical 1imits
causing failure of the motor.

(8) Check the clevation travel limits of
the housing as given in para, 31,

Checking efevation and refraciion fravel
limits

3. The iravel limiis of the filament
housing should be checked whenever 2 new

or serviced actuator is fitted, or when the
travel of the filament housing 15 suspect.

(1) Operaic the lamp to the fully
extended position, actuater fully
retracted.

{2) Check that the angle between the
face of the filament housing and the
monnting face of the frame casting is 90

deg.

{3y Operate the lamp to the fully
retracted position, actuator fully ex-
tended, and rotate the filament housing
square to the mounting face of the
frame casting,

APAMAE Vol 1, Book 1, Nect, T, Chap. 62
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(4) Check that the faee of the filament
housing is flush with the mount ng face
of the frame casting {not flush with the
raised casting lip).

(5) In early lamps Pre Mod. 1 check
that the butfer plate is seated on the
buffer bar and that the springs are com-

pressed.

(6) In later lamps Post Mod, | check
that the buffer plate is seated on the
casiing or fixed block and measuie the
%ap between the shoulder of each coup-
ing and the ram end bar, which should
be 0020-0-040 in,

(7) Ensure that the helical springs of
the buffer and couplings are not com-
completely closed by checking that a
0005 in. feeler gauge can be inserted in
at least (wo places.

Adjusting the elevation and retraction travel
limits

32, Should the filament housing travel be
outside the limits given in para 31 check the
travel limits of the gctoator Lo the settings
given in para. 30 (6), if these are correct, set
the actuating levers as given in para. 33.

Setfing up the actwating levers

33. The position of the actuating levers
may be reset using the following procedure:

-

"ﬂ:—;—

Fig. 8 Checking

actuating lever position
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(1) Slacken off the nuts of the lever
clam, bolts so that the levers remain
Ii ped to the spindle.

(2) Fully retract the lamp and check
that the filament housing 15 flush with
the mounting face of the frame casting
(not flush with the raised casting lip).

{3) Set the position of the outer lever
s0 that the centre line through the con-
necting link pin hole and the spindle
mounting hole is at 45 degrees to the
frame casting mounting flange, as shown

in fig. 8.

{4) The position of the mner lever
should be similarly set, but this maiy be
more readily atiained by setiing it to
the same height as the outer lever using
a suitable height gauge.

(5 Tighten the clamp bolis and re-
check to ensure that the seiting has not
been disturbed.

Lubrication

M. The Tufncl bearings in the column
casting and in the frame casting are grease
impregnated on manufacture and will not
normally require further lubrication. The
trunnion pin, the clevis pins, the pivots and
the buffer or coupling spring should be lubri-
cated when necessary with a light smear of
grease X(G-275, The motor and gearbox and
the elevation actuator should be lubricated
in accordance with the instructions given in
the relevant chapters of A.P.4343D.

Testing

5. After all servicing the lamp should be
functionally tested as given in the Standard
Serviceability Test, Appendix A to this
chapter.
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STANDARD SERVICEABILITY TEST

for

LANDING LAMP, HARLEY, TYPE 500 Mk. 1

Introduction

1. The following tests may be applied to
ascertain the serviceability of a landing
lamp, or prior to installation in an aircraft.

TEST EQUIPMENT

2. The following test equipment, or suitable
equivalents, will be required:—

(1) A stop watch, Ref. No. 6B/9101001

(2) A four-way Harley sslector switch,
Ref. No. SCW/9133.

(3) A single-pole changeover switch
with centre-off position, Ref No.
SCW/eddl,

{4} Two single-make 30A relays Rel
No. 5CW/6625 or a 25A changeover
relay Ref. Mo, SCW /6852,

(5) A 28V dc. supply with suitable
supply protection devices,

(6) A suitable frame for mounting the
lamp during test.

TEST PROCEDURE

3. (1) Mount the lamp on the test frame
and connect it to a test circuit as shown

in fig. 1.

{2) Fully extend the lamp, measuring
the time taken to reach the fully open
position, which should be not more than
4 seconds.

(3} Measure the open angle of the fila-
ment housing with respect to the
mounting face of the frame casting
which should be 940 deg.

(4) Switch on the auxiliary flament
and main filament in turn for nol mors
than the mimimum time to ensure satis-
factory illumination and not exceeding
2 minures.

{5) Rotate the lamp in either direct'oa
and measure the time taken for ons
complete revolution which should be
between 6-8 seconds,

(6) Repeat operation {3) in the other
direction,

(7) Retract the lamp to the fully re-
tracted position and ensure that the
filament housing is fully retracted (the
face of the filament housing flush with
the face of the mounting flange of the
frame casting),

(B) (Post Mod. 1). Measure the gap
between the shoulder of the connecting
link couplings and the ram end bar.
The gap should be between C-020-0-040
i,

(9) Extend and retract the lamp a
number of times (not exceeding 10
cycles/hour) whilst ensuring that there
is no binding, fouling or tendency to
sloggishness,

{10y Set all switches to OFF and
inspect the filament lamp for blackening
or streaking of the glass envelope.
Where these are evident renew the [ila-
ment lamp and repeat the tests detailed
above.
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