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1.,  Informotion hes been roccived from the Alr Ministry that
Insulficlent care is boding teliun in the handling oL test equipment.
24 Strict instructions regording Lne handling of delicob. bosk
cquipment, where the care it recclves nay be in douht, arg, Loere-
fore, to be given to servicing tradesmew,

2. The following points are to be brought to the netice of wll
coneurncd:=

(a) Test Bauipment in Transit

24

(1) Personnel involved in the douspeteh, recepbion and
transportation of test squipment nust he informed of
thedr rosponsibilibiss regarding ibs care wud ool
handling. Adcquatc supcrvision ds evoonbial,

(ii) Test Lquipment transit cases must be uscd,

(1i1) rdequute pachazing to approved standards is
cosential vhen special transit caoosecs arce not available,

(LV) Preforably, road transport is to be usea for
returning test cquipnent to depots, maintonancs units
and Calibration Centros.

(v) Spueially fdtted venieclos arce to be used when
aviilable.

(vi)  TRaill transportation of btort cquipment should
normally boe aveided. Whon it is uncvoidable, cxbra
paclagin. prucautions must be taion.

(vil) AVO Type instruments and all Gest cauipment
having moving coil metory should be swatehed to a "D.C.
Anps ™ seale, or an appropriate scale, bulore puclaging.
(This alloss the inhecout moving coil "dumping" ncbion
to opurate and minimisos the risk or dawage to the
meter wovoment).

(viii) anti-vibration mountings must be elumped - or
sul Ticiently "dampud" - to obviate cxecssive movement
within the transit casc.

(b) Tost Fquipacnt in Uso

(3.) Conneetors probes, atbenuators, mains loads obe.,
must be disconnceted before the instruuent is moved.

(i1) Heavy instrumacnts must not be drugged or jarrcd
and must not be liftcd or moved unless =doquatc assist-
ance is avallable to cnsure coreiul handling.

(iii) Eloctrieal preoautions for the safc handling und
applisation of the instruments are to be obscrved.

(Note: numcrous instances have boen reported of damagos
couscd by high current flow from the couipunent under tost
back to the test instrument. This is often attributable
to unsafoguarded conuecction of ilistrumont probos to

valve anodes).

(iv) Personnel who are considered to be inexpericneed
in the application of tust cquipment are to bo
adequately bricfed and supcrviscd,



HEADQUARTERS SIGNALS COMMAND

OPERATTONAL INSTRUCTION PAMPHLET NO, 255

INTRODUCTION OF TI.L.S, CHECKING MAST
(MAST, TRATLER-MOUNTED, TYPE S.2/1.)

CONTENTS

Leading Particulars.
Part 1. Introduction
Part 2. Description.

Equipment (Mechanical and Electrical) para. L to
Equipment (Electronic) ee..eceeses.a. Parasi2 to

Part 3. Operation and Use

Preliminary Checks ...eveceeeosssasss para. 2

Setting-up Glide Path ceveeeessvecsss para. 3 to
0peration seesessssescosessncssrasnse Parao 7 to
Data AnalysisS seeeivvsesssesssseonesss parasly 4o
Setting=up LoCaliSer evesesesssocsses PAra.2’ to
Preparation for transit svessceeeesss para.d4 to

ILLUSTRATIONS

Trailer with Mast stowed for transport seeeecececeescs Fige
Trailer with Mast erected ..icecessrocsocsansoscsvscss Fige
PQW'QI' Unit (interior) DB R SEE GRS B E RSNSOGSO N Figﬂ

ReG@iVEI’ Unit LI I B SR A B I I I A B BB B BB B A BB IR S I IR I I B Figﬁ

Diagram of Runway markings for positioning the Mast .. Fig.

1
2
3
I
Field Test Set wueeeeseaceseeanssscosnscsosnosnssnsosse Fige D
6
Diagram of Glide Path Measurement ..csececsvesssssscece Fige [

8

Beam"Width Chart CRC I B A A I DR R B S R I LB B B B SR I AR 2R 2K AR SN ) Figo

REFERENCES

para.it
para.23

para. 6

parae
para.
para.
para.

Test Equipment for Air and Ground I.L.Se seececessesss AP, 2534G., Vol. 1

Instrument Landing System ~ Airborne equipment

(A.R.I. 18011) 8 S 6L HOIEIEPPOOD PO NI EBULONIS NSO A‘P. ZBDA-E&’ V01-1



Function.

Equipment.

Power Supply.

Overall Dimensions.

Ground Clearance,
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LEADING PARTICULARS

To check the elevation and azimuth patterns
radiated by Glide Path and Localiser
transmitters for Instrument Landing System
at airfields,

Mast, Trailer-Mounted, Type S.2/1, (Ref.
No. 5985-99~933-0798) comprising,
An aluminium-alloy telescopic mast with
three terylene guys;
A petrol-electric set;
An air-compressor unit;
A height indicator unit;
An aerial feesder-cable.
Mounted on a two-wheeled, V-shaped,
platform-chassis
Glide Path Receiver, Type RA965gProvided from
Localiser Receiver, Type R.196L)Unit sources.
Field Test Set.

Two 12-volt 100 A/Hr. batteries.

Prepared for transit, with electronic
equipment, 16 ft, 8 ins long, x 5 ft. 4 ins.
wide, x 5 ft. 6 ins. high.

Weight, 1030 1bs,

Without electronic equipment, weight, 960 1lbs.
Prepared for operation.

N¥ithin circle of 24 feet diameter.

7 inches, minimum.



THE I.L.3. CHECKING MAST
MAST, TRATLER-MOUNTED, TYPE S.2/4
PART 4. INTRODUCTION
1 The two main components of the Instrument Landing System, the LOCALISER

and the GLIDE PATH transmitters, produce overlapping patterns in space to form

beams.

2, To determine the sultability of these patterns for instrument approach
or landing, requires an aircraft, fitted with measuring devices, to enable
the beams to be examined to see they are within the tolerances for direction,

width, straightness and range, about their equisignal zones.

3, If the ground equipment is in an incorrectly adjusted condition, the
calibrating eircraft obtains data which is unsatisfactory and the tests

have to be repeated after the ground equipment has been put right. This
may mean several flights and is wasteful of flying effort and time. What
is needed is some means whereby a preliminary check can be made of the beams

on the ground before proceeding with the air tests.

4o In the case of the LOCALISER transmitter the measurements are in azi-
muth and limited provision has been made for establishing the position of
the beam in the vicinity of the transmitter, by means of a battery operated
portable course detector. The value of this measurement has been extended
by fitting an aircraft receiver in a vehicle (R.V.T.634, described in A,P,
2542BF) which can be used at the touchdown end of the runway. The position
of the beam centre line and the edges can be defined accurately with respect
to the runway by its means. Measurements can be made with this vehicle

at distances up to 5 nautical miles, depending on local conditions. However,
the measurements are all at about 10 feet above ground level and may not be
true for conditions at 50 to 100 feet; +that is, as seen by an approaching

aircraft,

5. To measure the GLIDE PATH patterns, which are used in elevation, no
devices are available which can reveal the state of the beam. The problem
is therefore to devise means of measuring the glide path in space. At the
same time an improved method should be sought to give a more realistic
irdication for the LOCALISER, by taking readings 50 to 70 feet above ground.

6. A solution to both problems has been found in mounting a small dipole
on a mobiletdlescopic 1ast which can be raised to any desired height from
12 feet to 75 feet. The signals received by this dipole are fed into a
localiser or glide path receiver as required, and the output values dis~-
played on a suitable meter for analysis,. At the same time an indicator

on the mast measures the height of the dipole above the ground.



»-2:»
7. The measurements are made at the touchdown end of the runway and the

edges and centres of both beams can be defined with considerable accuracy

at a point in space where the aircraft needs precise guidance.

PART 2, DESCRIPTION
1o The Mast, Trailer-Mounted, Type S.2/1 (Ref. No. 5985-99-933-0798),

is a mobile, telescopic, pneumatically-operated unit, mounted on a two=-

wheeled, V-shaped, platform-chassis, together with a petrol-electric set,
an air-compressor unit, a height indicator unit, an aerial feeder-cable,
and three terylene guys with associéted triple drum and winch, Pro-
vision 1s made for the carriage of two batteries and other items of

electronic equipment.

2. The guy winches and height indicator unit are operated by individual
electric motors powered by the battery. The air-compressor is belt~-
driven from the petrol-engine. The direct~-coupled generator of the
petrol-electric set supplies charging current to the battery and, for
starting, the generator can be motored by the batteries to start the
petrol engine, The battery may be used floating across the generator, or

not, as desired,

3 Two outrigger struts of steel-lattice construction are hinged to

the platform and can be swung out, one from each side, to stabilise the
assembly during operation. The mast, when erected, is self-supporting,
but the three terylene guys, whose lengths are adjusted automatically for
any mast height, are fitted to check sway when the mast is operated in a
wind, On retraction of the mast, the aerial feeder cable is self-

winding on to a conical bollard.

Equipment (Mechanical and Electrical)

4. The telescopic mast used to support the dipole is a commercial pro=-
duct designed in collaboration with the R,A.F. to suit it to the parti-

cular role of an I.L.S. probe. Refer to Figs 1 and 2.
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5. The mast is of tubular construction in sections of decreasing diameter
to provide the telescopic action. These tubes are so fitted as to be air
tight and tius provide the principal feature of the mast which is the raising
to various heights by compressed air. Air is a most convenient medium as

it is always available can be easily maintained at a constant pressure,

and, in the event of leakage, has not the disadvantages of a fluid.

6. The supply of compressed air is derived from a small compressor driven

by & petrol engine. The pressure required is 20/25 1lbs. per sg. inch.

7« The petrol engine is of 120 c.c., 4 stroke, and drives a single cylinder

air compressor (2% c.f.m.) by means of a belt. Refer to Fig. 3.

8. An electrical Supply, required to operate ancillary equipment as well
as provide starting facilities for the compressor engine, is obtained from
a 300 watt 24 volt generator (direct coupled to the engine), which charges
a 24 volt lead-acid battery, 100 A.H. capacity. This battery supplies

the external circuits as well as providing the starting current.

9. Raising of the mast is accomplished by a single lever—controlled
valve admitting air to raise the mast. This control can also shut off
the air; hold the mast at the desired height; or release the air to allow

the mast to collapse under the weight of the sections.

10. The mast can be raised to its maximum height in 5 minutes and lowered
in one minute. The height to which the mast is raised is displayed on
an odometer type indicator with a range of O to 99 feet in 4 inch steps
and tenths.

11. An extension tube, fitted to the last (upper) section of the mast,
carries the dipole aerial, The signal collected by this dipole is trens-
mitted to the receiving apparatus by means of a coaxial feeder (Uniradio
70) suitably guided down the side of the mast and accommodated on a conical
winding drum. This drum is {itted with a rotatable coaxial plug and
socket so that the signal can be fed into the receivers while the drum is

turning.

Bguipment (Electronic)

12. The receiving and metering apparatus is supplied in two parts; & tray,
with protective cover, comprising standard ART 418011 airborne receivers

for localiser, marker, glide path and the usual ancilleries togetner with

a control panel ~ referred to as a Fleld Test Set - which switches the re-

ceiver output into the appropriate meter circuits. Refer to Figs. 4 and 5.
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13. The receiving equipment is described fully in A.P.2534G, Vol.1,

together with setting up procedures and maintenance. Refer to Section
2 Test Rig (Installation) Type 5.

14, The signal leaving the A,R.I, 18011 receivers would, in the case of

an aircraft installation, be fed into the pilots' meter type 7 to show

the usual "Fly left", "Fly right" and "up" and "down" deflections. This
meter has scale marks which were never intended to be used for fine measure-
ments and so a different form of presentation has been adopted for use

with the mast and probe.

15. A separate unit, the Field Test Set, is provided consisting of a
metal case with a detachable front panel upon which the following items
are mounted, Refer to Fig. 5).

(29 Microammeter, Centre zero, 250-0-250, IfD. CURRENT.

(bQ Millismmeter, O-1. FLAG CURRENT - BATT CHECK.

(co Circuit Switch. Off-LOC~G,P.-UNSTAB. VOLTS~STAB.VOLTS

(@) Meter multiplier Switch. X1-X5

(es) 3-way power supply plug. PL.2

(£9 12-way Signal input pluge PL.1

16, The Centre zero meter indicates either Localiser or Glide Path modu-
lation differences in terms of microamperes. The zero position indicates
balance or beam centre, Deflections to left or right, indicate the
position in the beam up to the edge which is defined by a reading of 150

microamperes.

17. The O-1 Milliammeter Marked "Flag Current". Batt. Check," serves the
dual purpose of checking the battery voltage and indicating the flag

current .

18, The circuit switch has 5 positions, the first of which is "OFF". The
second position is marked "LOC" and switches the incoming Localiser signal
to the meters. The Course line signals appear on the microammter and the
flag current appears on the milliammeter, The 3rd position is Merked
"G,P." and.feeds the signals from the Glide Pa%h recelver ﬁo the meters,
after removing the localiser signals. The 4th position "UNSTAB.VOLTS"
applies the battery voltage to the milliammeter. This vwoltage is nominally
24V, the corresponding reading for this on the milliammeter is 0.5. The
5th position "STAB.VOLTS" applies the stabilised 19V supply to the meter

which will indicate 0.39 as the corresponding reading.
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19. The scale multiplier switch is marked XI (up) and X5 (down). In the
fup® position the Microammeter scale is direct reading. In the 'down'
position the scale reading is one fifth of the actual indication; that is,

multiply by 5 for true reading.

20. The 3 way plug, (PL.2), couples by means of an external connector to

the receiver unit to obtain the necessary D.C. potentials for monitoring.

21+ The 12 way plug (PL.1) is connected by an external connector to the
receiving unit and carries the localiser and glide path signals to the

switching eircuit.

22. The Receiver Unit is self contained and is located on the chassis of
the mast adjacent to the battery box. It slides into position on the two
horizontal chassis members, and is secured by spigots at the rear and

captive thumb screws at the front.

23, The Field Test Set is mounted on the upper member of the trailer
framework adjacent to the Winch box. It is readily detachable and is
located so as to be convenient for reading the meters and operating the
mast air control valve, A loose cover is available for protection from

the weather,

PART 3, OPERATION AND USE
1¢ The function of the equipment is to make accurate measurements of
the direction and width of the beams at individual Stations. For these

results to be achieved consistently the mast must always be sited in the
same place. To ensure easy deployment to the correct spot, surveys have
been made of selected air fields and markings or markers provided on the
taxiways or the grass verges. These marks are at measured distances from

the Glide Path and the Locallser so one value in the calculation is always
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a constant for the Station concerned. All these positions are in the
approach lane and near the touch down area, it is, therefore, essential
to carry out the tests in close co-operation with the Air Traffic Con-
troller as the mast constitutes a hazard to both airborne and taxying
aircraft. Before moving the mast to the sites the Air Traffic Con=-
trollers' agreement must be obtained that the tests may be carried out
and the operating team must be prepared to lower the mast at a moment's

notice and remove same from the site.

Preliminary Checks
2. Before moving the mast on to the Site the following ehecks need to

be made:=
(a) An adequate supply of petrol and oil is in the engine tanks.
(b) Start the engine and when it is rumning smoothly, check
that the pressure gauge is indicating that 25 1lbs. (Max) per square
inch is available and that the battery is charging. Switch off.
(c) Fit the receiving equipment unit with a set of I.L.S. re-
ceivers already checked in the servicing bay.
(a) Ensure that the correct crystals are in the controller and
select the channel required.
(e) Slide the unit into place and secure,
(£) See that connectors are in place for the battery and Field
Test Set.
(8) Start the engine again and check the Voltage across the
battery by putting the switch on the Field Test Set to "UNSTAB.
VOLTS", A reading of 0.5 + 0.01 on the scale should be obtained
with the receiver switched on. Leave the receiver running for ten
minutes to warm up.
(h) Switch to "STAB, VOLTS" and check that the reading is 0.39 +
.M.

Setting-Up, Glide Path
3. Having ascertained that all supplies are correct, stop the engine

and tow or man-handle the mast to the position on the taxiway, or grass,

represented by 'A' in Fig. 6.

o The trailer should be located so that the base of the mast, when in

the upright position, lies over the appropriate mark on the ground,

5, Extend the outrigger struts to give the trailer a 3 point, stable
base, Adjust the jacks for level. Unwind the three Terylene guys from
the cleats and slip them over the jockey pulleys on the outriggers and
the towing member. Fit and adjust the dipole so that it is broad-side

to the transmitting aerial.
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6o Start the engine and when the voltages, as indicated on the meter,
are steady the measurements may be proceeded with, Set the Field Test
Set switch to GLIDE PATH. Connect the coaxial cable from the dipole to

the glide path receiver. Switch on the Receiver,

Qperation

7. Move the air-valve control lever to the 'Up' position; the Com~
pressor will supply air to the mast which will commence to rise, The

sections do not extend uniformly but this is immaterial.

8., Watch the microammeter s the mast rises. At the commencement it
will probably read full scale or 250 microamperes. As the mast rises,
this reading will fall toward the centre zero, When it reaches 150
microamperes the air-control lever should be moved to 'HOLD' and the mast

rising stopped.

9, If the mast has risen a little too high and the meter reads below
150 microamperes, the air-control lever is moved to the 'DOWN' position

briefly and the mast "inched" to a point where the meter reads 150.

10. Note height indicated on the measuring device, This corresponds to

the height of the lower beam edge above ground at that point.

11. Raise the mast higher until the reading on the meter falls to zero.
Adjust the height to correct any overshooting and take another note of
the footage indicated. This corresponds to the centre line of the glide

path beam.

12, Raise the mast still higher and note that the meter commences to
read in the opposite direction, Stop the mast when a reading of 150 is

obtained and adjust accurately.

13. Record the height indicated; this final figure is the height of the
upper edge of the glide path beam.

14. Now raise the mast until the meter reads 250 microamperes or, if

this figure cannot be achieved, some figure well above 150,

15. The next step is to repeat the previous measurements in the reverse
direction by taking the height readings as the mast falls, i.e. at 150,

O and 150, microamperes.,

16. These readings will be substantially in agreement but should be

averaged., If there is any uncertainty, repeat as required.
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Data Anglysis
17. Having thus obtained and confirmed a value for the height of the di-

pole at the edges and centre of the beam, the following examples shows how
to determine the beam angle from the data recorded. Refer to Fig. 7.
If Horizontal datum line from the transmitter mast base, D = 1000 feet
Difference in level between transmitter mast base and standing for
trailer, L = 2 feet
+Zero setting of test mast, S = 12 feet and,
Indicated height at zero centre reading, H, = 5l.6 feet
the true value of the dipole height is 52.6 feet and the tangent
of the angle required is given by:=-
H, -8 52.6

= = 00526
D 1000

3.01 degrees.

it

18. The angles of the upper and lower edges of the beam may be obtained
similarly by substituting the true values of H1 and H3°

19. As the distance i1s constant and the level is not normally expected
to change, a chart or curve should be prepared to facilitate the transfer

of height measurement into degrees.

20, TIdeally, this measurement is made at, or immediately following, an

air calibration, Various factors may combine to make the answer different
from the figures obtained by the aircraft. This does not necessitate any
action and is no detriment to the value of the measurement but these figures
must always be obtained after any transmitting adjustments have been made
because they are the equivalent values of the beam as seen by the sircraft

at that part of the approach,

21, These figures are recorded and if adjustment or repairs are carried
out to the transmitter aerial system of a nature likely to cause a change

in beam characteristics, then a check must be made by using the mast.

22, After any re-setting of the transmifter aerial whioch is found to be
necessary either as a result of repairs or aircraft reports, the values
must be within 4% of the standard recorded values of H1, HZ2 and H3,

before calling for an alr calibration or the beam returned to service.

Setting~Up Localiser

23, The primary difficulty which has been overcome by means of the tele-
scopic mast, is the investigation of the vertical patterns of the Glide

Path which formerly could only be resolved by airborne equipment.  This
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advantage can also be extended to measurements of the Localiser beam in
aziruth because the test can be made with the dipole aerial in virtually
the same point as the aerial in an aircraft at a critical point in its

approach,

2. The Glide Path measurements, beilng made in the vertical plane, only
require one operating point for the mast., The Localiser figures are
obtained in azimuth and therefore require three points on the ground at

which the signal is measured., Refer to Fig. 6.

25, When the Localiser is in line with the runway, the centre of the beam

should be found on the centre of the runway at the point B. in Fig. 6.

26. The width of the beam varies between 2 and 3 degrees depending on the
distance between the Localiser and the Glide Path. TFor a 6000 foot runway
this distance is of the same order which will result in a beam width (pre-
ferred) of 2.6°.  The physical width of the beam as measured at C and D

at each side of the runway will be found to be of the order of 330 feet,
Note that these values are really half-beam widths which is convenient

terminology for practical work,.

27. Where siting difficulties exist which have resulted in an offset in-
stallation being fitted, the distance between the Localiser and Glide

Path is often seriously curtailed and may be tending towards a theoretical
but unworksble minimum of 3,000 feet, Every effort is made to avoid any
distance less than 3,500 feet. At this spacing the beam angle is 2.750

(pr ferred) and for a 6,000 foot runway with the point of intersection at 860
feet from threshold, the beam centre will be found (approximately) at the
position E in Fig, 6. The edges will be found near F and G. The dis-
tance from the centre being of the order of 245 feet.

28. To make the measurements for the Localiser check, the mast should
first be located at the mark for the beam centre (E. Fig. 6).

29, With all equipment warm and ready, the mast should be elevated to

53 feet, At this position the reading on the microammeter should be
zero, If, for example the beam-width at the Station is 2.6° (= 150
microamperes) then the sensitivity is 57.7 micrcamperes per degree.

Since the accuracy required isqé'th of one degree (5077 miorOamperes)

then a figure of up to 5.7 microamperes either side of zero is acceptable.

30. Having established that the beam course line is corr-ct (i.e. within

the limits) then the mast is lowered and moved to position F or G.
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These points represent the beam edges as measured for the station and a
reading of 150 microamperes should appear on the meter with the mast

raised to 53 feet,

31, The beam-width limits vary from 2° to 30 as displayed graphically

on Fig, 8. The limits are obtained by reference to this chart and if

a reading different from 150 microamperes appears, then the equivalent
angle can be calculated from the sensitivity. This angle must be

between the limits obtained from the chart or is laid down for the station
in the installation details.

32, This measurement must be made for both beam edges in order to de=-

tect any unacceptable asymmetry as well as to establish the angle.

23, Should the requirements of the beam not be met during these measure-
ments, adjustments must be made to the transmitter concerned and the

test repeated until satisfactory figures are obtained.

Preparation for Transit
34, At the conclusion of the tests the must is restored to the stowed

condition and removed to the accommodation provided for it in the vicinity.
The Receiving Unit remains in situ unless it is necessary to carry out
ad justment to the receiving apparatus settings or if the trailer has to

be towed by a vehicle to accommodation some distance from the site.

35, To remove the Receiving Unit, the aerial lead, and other connections
are detached from their appropriate sockets and the tray freed by release
of the captive screws. The unit is then removed as a whole, to the glide

path building or workshops as required.,

36. The Field Test Set should also be removed at the same time as it pro-

vides the receiver load and measuring circuit.

57. The Receiver Unit and the Field Test Set are anti~-vibration mounted
and, if necessary, could remain on the trailer when being towed by a
vehicle., The eguipment will, however, retain its accuracy for longer
periods of time if it is subjected to the minimum amount of mechanical
shock. Its removal is therefore recommended rather than undertake a

prolonged journey over rough ground.
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ANNEX A TO
QIP No 2 .
endment No 3)

OPERATING INSTRUCTIONS FOR ILS BEAM CHECKING USING
THE TELESCOPIC MAST TYFE S.2/1

It is essential to check the following requirements before attempting to make

ILS beam checks with the telescopic mast.

2.

S

be

o
o

Check that clearance has been given to .proceed on to the instrument
approach end of the runway by the station .SATCO.

Check that the airborne receivers to be .used on the mast trailer are
serviceable and have recently been satisfactorily calibrated.

Check that the correct value of crystals are available for satisfactory
reception of localiser and glide path signals of the installation to be checked.
The values of these orystals may be caloulated using the following formulae,

e. fXtal = (fL = 28 6) x 1000
8

where fXtal = Localiser cnystal frequency in Ko/s
fL = Localiser beacon frequency in Mo/s

be fXtal = (£G = . x 1000
1
where fXtal = Glide Path frequency in Ko/s
£G = Glide Path beacon frequency in Ms/s.

Fit the receivers to the auxiliary unit and secure them tightly, cheocking
that the load sorews on JB 159 are in the correct positions, i.e. 1 indicator,
1 Flag.

Fit the appropriate erystals in the control frequency selector and
replace the retaining cover plate,

Fit the weatherproof cover to the auxiliary unit,

Position the auxiliary unit on to the trailer behind the battery box, and
secure it by the two locking screwss .

Fit the Field Test Set to the trailer besido the wirich drum and lock it in
position with the two channel taper pins,

Expose the cable sockets on the auxiliary unit by lifting the cover flap, then
. Fit the connecting cables (2) between the auxiliary unit and Field Test
Set, such that they will not interfere with the use of the guy ropes.

be =~ Fit the appropriate connector between the battery box gnd the auxiliary
unite .

6o Fit the cable between the cabin and the localiser receiver (assuming

the locgliser beam will be ohecked firstly).

Check that the batteries are fully charged and secured in position,
Check that adequate fuel is in the petrol tank,

Secure the towing eye of the traller to the towing vehicle ensuring the
band brake is relessed.

Before towing commences check. that all trailer feet are secured in the
"up" position.

The mast may now be towed to one of the ‘aheoking points marked on the runway
perimeter track in acocordance with OIP 255§;Figf6.

Tow the trailer to one of tlhe pre defermined crosses on the runway,
lower and secure the front trailer foat,

Disconnect the trailer from the towing vehicle and manoeuvre it asuch
thats

ee . The mast base clamp is direotly over thig : runway marking.

be _ One guy rope will face directly into the*wind.

When these conditions have been satisfied, apply the trailer hand
brake,

Adjust the front foot height until the mast barrel is horizontal with
the ground, and lock it in this positions

Let down the two rear trailer feet and lock them,

Remove the transit safety rod from the two outrigger feet,

Raise the outrigger retaining catches and swing the arms out to their
limits,

Drop the outrigger feet and lock them in position,

/ e
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6o

Remove the dipole seotion from the transit position and insert it in the

aperture at the mast head, af'ter removal of the oross bolt.

7o

Replace the orossbolt and align the dipole if necessary so that whem
the mast 1s raised to the vertical position the dipole will face the

transmitting aerial of the facility under test.

Unwind a few turns of the Duradio 68 feeder cable from the conical bollard,

feed it through the gulde loops, and plug the cable end into the dipole socket,

8e

Ensure the weight of the feeder cable will not be placed on the dipole

socket when the mast is vertical; adjust the distance clamp if necessarye.

Open the saddle clamp,

Extend the helght indicator wire from its winch drum to the peg on the

topmost seotlon of the mast, feeding the wire through the gulde loops;

Slacken the olamp bolts at the mast pivot point,

Untle the guy ropes and leave them slack.

Ensure the Duradio 68 feeder cable is slack and not caught beneath

any protrusions.

Open the mast base olamp (adjacent to the auxiliary unit).

Raise the mast from the horigzontal to the vertical position and lock

it by securing the base olamp,.

Notes a. This operation should be carried out by two persons, one
either side of the pivot point, ’
be As the mast barrel is raised from the horizontal position
& red indiocator lamp on the winch drum oontrol panel should light
up, indioating that electrical supply to the winch motor is availe
able, Failure of the lamp to light up should be investigated
immediately.

Tighten the looking bolts at the pivet point,

Pass the three guy ropes over the appropriate pulley wheels,

Cheok that the charging rate potentiometer is in the mex (olookwise)

position,

9o

Temporarily earth the sparking plug of the petrol set, and move the
ocompressor off the oompression stroke by turning the drive belt, Remove
the earthing strap from the sparking pluge

Pull out the choke control on the petrol set,

Ensure the airflow control lever is in the DOWN, or HOLD, positione

Press the electrical start button of the petrol set, when the engine fires,

replace the choke to the rumning position. Should the engine fail to start
through poor battery oapacity, the hand recoil starter should be used,

10,

With the petrol set running, adjust the charging rate potentiometer for
ourrent of 5 to 10 amps,

Press the 24 volt supply button on the guxiliary unit, the red indisator
lamp on the oontrol frequenoy seleotor should light up.

Cheok the stabiliged 19V, and the unstablissd 24 Volt supplies on the
field test set, finally set the selector switoh to the faocility under test,

Set the height indicator to smero feet,

Release the winch drum brake by turning the knob fully anti-olockwise,

Put the oontrol lever in the UP position; the mast will immediately
commence to extend so that care must be taken to ensure the feeder cable
unwinds smoothly off the coniocal bollard,

The potentiometer ocontrol on the winch drum control panel will now adjuss
the tension ofi the guy ropes,

Raise the mast to the predetermined height and put the control lever in
the HOLD position,

Sot Observe and note the flag and mioro ammeter readings on the Field Test
8T e

Repeat guy tension and mest holding ohecks as neoessary,.

Seleot the DOWN position for the ocontrol lever, immediately the mast will
lower, During this time the feeder cable should again be colled on to the
oonical bollard,

When the height indicator shows sero feet again the mast is fully deflated,
The petrol set may now be stopped by earthing the sparking pluge

Press the 24 Volt oirouit breaker on the auxilisry unit, to remove the

2LV supply.
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11,

126

130

Detant the guy ropes from the pulley wheels leaving them unsecured.
Lock the winch drum by turning the brake knob fully clockwise.
Slaocken the locking bolt at the pivot point and unfasten the securing
oollax at the mast base,
Agein with two persons, (one either side of the pivot point) gently
iower the mast into the horizontal position,
Note a. Ensure a slack unrestricted feeder cable during the lowering
operation,
bo Guard against crushing the feeder cgble in the cradle,
Disconnect the feeder cable from the dipole socket and stow on the
sonizal bollard,
Disconnect the height indicator wire from the mast head, and attach
it to the drum housing.
Close and fasten the mast cradle clamp.
Remove the divole sssembly cross bolw and transfer the dipole
asgsembly to the transit position, clamping it tightly in position.

Raise and oclamp the outrigger feet,
Swing in the outriggers and replace the outrigger safety rod.
Stow the guy ropes around the pegs provided on the trailer frame,
Raise and clamp the two rear feet,
Attach the trailer towing eye to the towing vehicle and release +the
band brake,
Raige and clamp the front foot.
The mast may now be towed away,.

If there is an urgent air traffic requirement for the mast trailer to be

nleared from the runway touchdown vicimity while beam checks are being made, and
the mast is fully or partially extended; +the following temporary transit prosedure
mnay be adopteds

a0 Select the DOWN position at the control lever, immediately the
mast will lower, During this time the feeder cables should again be
coiled on to the conisal bollard, until the height indicator reads zeroc.
to Detach the two guy ropes from the ocutrigger pulley wheels, and stow
them securely on the pegs provided,

Co Raise and oclamp the two outrigger feet,

do Swing in, and secure the two outriggers,

e, Ralse and clamp the two rear feet,

fo  Attach the trailer towing eye to the towing vehiola and releasse

the hand brake,

go Ralise and clamp the front foot.

The mast trailer may now be towed clear of the rumway touchdown area to a positicm
where it san te prepared for normal transit, as detailed in paras 11 and 12 after
a further detachment of the treiler from the towing vehicle,

NOTES:

(1) The towing speed of the trailer while in the temporary transit
ceadition must not exceed 410 MPH

(?) The mast NOT be towed over soft or uneven ground while it is in the
temp rary transit condition,

(3) Care must be taken to ensure the trailer wheels avoid protruding runway
anil perimeter track lights,.

(4) It shoild never be necessary to tow the mast trailer in the temporary
transit position for more than a hundred yards.

AcLo.3.



ANNEX B TO
0.1, P, No 255
(Amendment No 4)

ILS GLIDE PATH AND LOCALISER BEAMS

A METHOD OF RAPID ASSESSMENT

1. A full check of the ILS Glide Path and Localiser beams is described in Part 3 of
OIP 255, It takes approximately one hour to complete this check. To make a more
rapid assessment of the ILS performance, which can be used, for instance, as a daily
check, tests may be carried out as detailed below. The figures obtained will establish
the positions of the localiser and glide path coursge lines, and, if required, the upper and
lower edges of the gtide path,

2, The main differences between this method and the full check is that the checks are
carried out at one position only on the taxiway, namely at the marked position where the
localigser beam crosses the runway threshold. This point is shown in Fig 6 and is marked
"E'" for off-set beams and ""B' for in-line beams.

3, 'With all supplies operating correctly, and the receivers warmed up in readiness,
the mast is placed in either position, "E'" or '"B" as appropriate, and set up as detailed
in paras 4, 5, 6, of Part 2 of the O.I. P, ready for glide path tests.

4. The mast is then raised as described in Part 3, para 7, to para 11, noting when the
microammeter registers zero, and holding the mast at this height.

5. Note the height on the measuring device. This corresponds to the height of the centre
of the glide path beam above the runway threshold and should be within + 4. 6 feet of the
figure obtained at the last satisfactory air calibration.

6. With the mast remaining at this position, change over the receiver to Localiser
and set the mast height to indicate 30 feet,

7. The microammeter should now read zero + 11 microamperes, .

8. The glide path beam angle has now been checked; the Localiser beam direction has
also been checked and correct alignment with the runway, or offset angle, confirmed,

9. Alternatively, the top and bottom edges of the glide path beam may also be measured.
This should be done before measuring the localiser beam. The mast is raised and
adjusted until the meter reads successively, 150 microamperes, zero, 150 microamperes,
the height being noted at each point,

10. It is estimated that the time taken to carry out either of the above checks should
not exceed fifteen minutes, thus materially reducing interferences with airfield operations.
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L A" 15 A WOODEN PEG SET IN CONCRETE ON THE GRASS VERGE OR
ON A CONCRETE PLINTH LARGE ENOUGH TO TAKE THE TRAILER

FOR GLIDE PATH MEASUREMENTS.

2. 'B°,C AND D ARE MARKS PAINTED ON THE TAXIWAY TO INDICATE
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IN THE CASE OF AN IN-LINE" LOCALISER SITE.
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<IN ALL CASES THE BASE OF THE MEASURING MAST WHEN ERECTED
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HEADQUARTERS SIGNALS COMMAND

OPERATIONAL INSTRUCTION PAMPHLET NO. 255

INTRODUCTION OF I.L.S. CHECKING MAST

N

(MAST, TRATLER-MOUNTED, TYFE S.2/4)

AVENDMENT NO 3

lo Page 2, Part 2, para, 2. Delete in toto.

Cut out and insert new para. 2.

2, The guy winch is operated by an electric motor powered by the battery.

The air-compressor is belt-driven from the petrol-engine, The direct~coupled
generator of the petrol-electric set supplies charging current to the battery
and, for starting, the generator can be motored by the batteries to start the
petrol engine. The battery may be used floating across the generator, or not,
as desired,

2, Page 3, Part 2, para., 11. DPelete in toto.

Cut out and insert new para 11.

11+ An extension tube, fitted to the uppermost section of the mast, carries
the dipole aerial., The signal collected by this dipole is transmitted to the
receiving apparatus by means of a coaxial feeder (Duradio 68) suitable guided
down the side of the mast and accommodated on a conical bollard,

¢ Page 8, Part 3, para 17. Delete in toto.

Cut out and insert new para 17.

Date Analysis

17, Having thus obteined and confirmed a value for the height of the dipole at
the edges and centre of the beam, the following example shows how to determine
the beam angle from the data recorded, Refer to Fig 7.

Example =

The height (G) of the dipole above ground is found to be 19,7 feet and the
ground is 2 feet (L) lower than the datum,

The height (M) shown on the indicator is 34.9 feet at Position 2 (beam centre)

The true Height (H) is, therefore (G) 19.7 feet, minus (L) 2 feet, plus (M)
3449 feet, totalling 52,6 feet.

The distance of the mast from the gerial base is 1000 feet,

The angle required is given by %— = tan @,

ioea, 22.6 = 00526
1000

from the tangent tables, .0526 = 3,01 degrees.
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4o Unfasten the 0.,I.P. Remove existing Fig 7 and destroy. Insert new Fig 7.

5o Insert Annex A before Illustrations,
Re~fasten the 0.I.P,

6o After incorporation of the amendments, oomplete the Amendment Record inside
the front cover of the pamphlet,

24th June, 1965 Headquarters, Signals Command




HEADLUARTERS SIGNALS COMAARD
QPERATIONAL I STRUCTION PAMPHLET No.255

INTRODUCTION OF I.L.S. CHECKING MAST
ST, TRAILE FE S,

A No, 2
1. (Gover Page. Illustrations

fut out and insert:-

I.L.3. Mast and Monitoring Bquipment -
Overall Circuit Diagrnl esselrg. No, 50358708
AL2

2. Unfasten the 0.I.P. and insert Drawing No. 3.0.58708 ot bsok.
Re-fnsten the 0,1.P.

3¢  On incorporation, complete the Amendment Record on the back
of the front cover,

February, 1964 Headquarters 3ignals Command



AMENDUENT NO. 1
1. Gover Page.  Illustretions

Cut out and insert:-

W ah we W AN AR W B 4D W AR AP GV MR EP G G e A R W S WP W B S AR A G AP WS B e W A W W e
—

I.L.S. Chockins ¥ast ~ c@mm Ww‘t YY) w‘p No.SC:S?ﬁB’Z
AlLd

.
W AR GE MY e R W R W W AR R MR e W W R G W A g W G W e W o W W B W W o B W e i W e
. P

2. Umfasten the 0.I.P. and insert Drewing No. S.C.:57652 after
Illustration Fig. 8, Re~fasten the 0.I.P,

3+ Om incorporation, complste the Amendment Resord on the back
of the front covers w
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