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Fig. 1 Breech assembly
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Fig. 2 Main components of breech assembly
BREECH ARRANGEMENT loaded firing pin through an insulated metal strip

1. The three breech assemblics are identical and
are arranged in clover-leaf formation on the inlet
casing with their axes in line with the axis of the
starter.

2. The main component is the barrel, which is
screwed into a heat-resisting steel breech base
shown in fig. | and 2. Mounted on the basc are
the two nozzles for cach breech and there is also a
duct leading to the pressure relief valve. The
three breech bases are in turn mounted on a heat- |
resisting steel inlet casing, in which the nozzles are
inserted.

3. There is no tendency for gas from a burning
charge to blow back and aflect the remaining live
cartridges since the nozzles of cach breech are only
open to cach other in the region of low pressure
where the gases discharge against the turbine.

BREECH DETAILS

4. A two-picce mufT clamped with foar bolts to
the breech barrel carries the electrical connection
to the detachable breech cap in which the pin for
firing the cartridge is located (fig. 3). The mull
carries the single-pin and socket type connector
for the cable and this is bonded to a spring blade
which makes contact with an insulated slip ring on
the breech cap when: this is screwed in place.
From the slip ring the circuit is taken to the spring-

a
-

which is bonded to the ring during manufacture.

5. The cap screws on to a two-start thread on the
brecch barrel and scats down on a hard rubber ring
against the breech mufl. The rubber ring provides
a water-tight seal and also minimiscs any tendency
for the cap to lock on ll]c threads.

LOCKING CLAWS

6. In the breech cap are two pairs of spring-loaded
claws; one pair forms a positive locking device to
prevent the cap from loosening under vibration,
and until pressure is applied to a plunger in the
centre of the hand grip on the cap these claws lock
in scrrations formed on the barrel. The other pair
of claws hold the rim of the cartridge and provide
a means of extracting this when the breech cap is
removed. Two smaller plungers projecting through
the base of the cap serve to release these extractor
claws,

ARRANGEMENT OF NOZZLES

7. Each breech is provided with two convergent-
divergent nozzles which have a throat diameter of
6:5 mm. These are inserted tangentially in the
heat-resisting steel inlet casing and the roots are
welded into clbows which are bolted at four points
to the breeeh bases. At the point where each nozzle
enters the inlet casing a piston-ring seal, held by a
circlip, provides a gas-tight seal.
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Fig. 9. Sectional perspective view ot T B S~720 Mk2 turbo -starter
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Fig. 3 Sectional perspective view of breech cap

8. Screwed into the outer face of each nozzle base . together at the apex of the angle where the plug
is a hexagon-headed plug which seals a passage for - and a support piece lock them securely against
inserting one of two replaceable heat-resistant mevsment

“ liners in the gas passage leading to the nozzle. The EXHAUST CASING

passage bends at an angle to lead the gases into the " 9. The bresch mechanism is separated from the
nozzle and the two liners aré shaped to dovetail turbine and reduction gearing by the exhaust

INLET CASING  EXHAUST CASING © FRONT PLATE T

NOZZLE = GAS DEFLECTOR SHIELD .. REDUCTION GEAR CASING

Fig. 4 Turbine and reduction gear casings
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casine, illustrated in fig. <+ This is a heat-resistant
siect casting and has thiee cqually-spaced exhaust
vutlets, I‘uuuh.w into the exhaust casing from
the rear face is the deflector shicld, which is also of
special hieat-resistant material, built up by welding
into the desired shape to direct the gases towards
fie exhaust ports. To assist in d:s-\upalmg heat
from this shicld the interior is exposed to atmo-
sphere by means of holes drilled in the rear
circumference of the exhaust casing.

'RESSURE RELIEF VALVES

—~ 10, An important feature of the starter is the

spring-loaded  pressure relief valves  which are
shown in fig. 1 and 2. There are three of these,
one for each breech, and they are provided with
double loading springs sct to give the required
controlled breech pressure of 1200 1bfin?. The
valves are set to operate at this pressurc on assem-
bly and there is no provision for external 'ld_ltm-
ment as special cquir;mt.m is required to retain
the highly preloaded springs before they may

— be dismantled. The wvalve is a plunger with a

45 deg. seat and its guide is formed integral with
the valve body. In the base of the plunger a
ball-ended peg is inserted which has a flange
beneath which packing shims can be removed or
inserted to set the spring pressure during assembly.

11. The passage through which the gases released
by the valve arc ducted to the exhaust casing for
release to atmosphere consists of a short, straight
length of stainless steel tubing which passes outside
the inlet casing to an extension leading into the
exhaust chamber. Piston-ring type scals at each
end of the tube ensure a gas-tight seal where it is
joined to the pressure valve and the exhaust casing,

TURBINE WHEEL :
12. The sliding turbine shaft passes through the

centre of the heat shield where a labyrinth-type
seal is fitted to ensure a gas-tight joint. A flanged

TURBINE SPIDER PLATE

PLANET GEARS

extension on the shaft provides for an cight-bolt
altachment of the turbine disc, which is an
ausienitic steel component with welded-in turbine
blades.

TURBINE SHAFT ASSEMBLY

13. The whole of the turbine shaft assembly,
including the sun wheel, is carricd on two roller
bearings. The bearing adjacent to the turbine
wheel is located on the shaft and the complete
bearing, including the outer race, slides with the
shaft in a sleeve formed in the front plate of the
reduction gear casting.

14, The bearing which supports the tail of the
shaft is fixed relative to the casing, and the inner
race, which is formed on the shaft itsell, slides
through the rollers. Integral with the shaft is the
sun-wheel pinion which engages the three planct
gears of the epicyclic reduction gear. The sun-
wheel pinion is of wider section than the three
planet gears to cnsure that it is fully in mesh
throughout the axial movement of the shaft. Each
planct gear has an intcgral shaft which rotates in
ball and roller bearings.

RETURN SPRINGS

15. Housed in the front plate are the three return
springs (ffg. 7) which bias the axial position of the

“turbine to that of minimum gas torque. To ensure

an equal distribution of the load on each spring a
three-legged spider plate is spherically mounted on
a ball bearing at the tail end of the turbine shaft and
is arranged so that each leg bears on the plunger of
onc of the return springs; the end of cach leg is
supported in a thrust plate and bears against a cup
washer seated on the plunger. Each return spring
assembly is held in position by a set-screw which
passes through the thrust plate, cup washer, plunger
and spring, and screws into the front plate; the
spring is located in a sleeve fitted into a cast alloy

barrel inserted in the front plate.

BELL HOUSING

Fig. 5 Reduction gearing
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Fig. 6 Gear train assembly

REDUCTION GEAR

16. The sun-wheel on the turbine shaft meshes
with the planet gears which rotate an annulus
carried inside a bell housing, the whole of which
revolves round the turbine shaft pinion. The carrier
plate for the planet gears is a light alloy casting and
is sccured by three waisted bolts to the front plate
of the reduction gear casting.

17. The starter gear train provides a step down
of 4-5:1 between the turbine wheel and the
output shaft;:a further reduction is obtained
through the gears incorporated in the engine to

DRAIN PASSAGE

which the starter is connected. The drive to the

output shaft is taken from the annulus bell housing
through a variation of the usual type of splined
coupling. A short scries of helically-formed splines
is cut in the rear face of the bell housing and thesce
engage with similarly shaped splines on the output
shaft. This arrangement allows limited radial

_movement of the annulus bell gear to ensure equal

distribution of the load through the planet gears.

TORQUE CONTROL

18- To prevent overspeeding provision is made
for varying the gas torque on the turbine according
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FIXED REARIBEARING

BEARING SUPPORTING
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Fig. 7 Sliding turbine shaft and return spring

to the external load. This is achieved by an axial

displacement of the turbine wheel on a sliding "

shaft to ensure that the blades receive the full
force of the gases from the burning cartridge only
when the load imposed calls for the maximum
amount of torque.

19. The drive is taken from the sun-wheel, which
is integral with the turbine shaft, through the

three planet gears to the rotating annulus. Helically- *
cut gearing is used, the effect of which is to make

the sun-wheel move axially when any resistance

to turning is being overcome. In overcoming this.

resistance the turbine slides progressively nearer
to the full gas stream, the limit of travel being
where maximum torque is obtained (fig. 8).

20. When sliding to the position of maximum
torque the turbine shaft compresses springs, which
return the turbine shaft to the starting position as
the torque decreases. :

OVERSPEED PREVENTION

21. With this provision for axial movement of the
turbine between positions ranging from minimum
to maximum gas torque the starter becomes in
cffect ‘load conscious' and is safeguarded against
over-speeding. If a cartridge is fired to start the

unit against an already running engine, the turbine
remains in the low gas torque position until it is
actually called upon to drive the engine. Only
when the starter is driving under load is sufficient
reaction exerted through the helical gears to com-
press the return springs.

- 22. The time taken by the starter to overtake

the speed of the engine is the same as would be
required to accelerate the engine to this speed from
rest. This means that there is still sufficient energy

. in the remaining gases to enable the turbine to

accelerate the engine up to its normal starting
speed.

GAS PRESSURE CONTROL

23. Any increasc in gas pressure will also create a
risc in torque, thercfore provision must be made to
limit this to a suitable maximum under any
conditions. The burning characteristics of cordite

.. vary considerably under differences of temperature

resulting from climatic conditions and any increase
in temperature causes a rise in gas pressure with a
corresponding increase in the torque. This is kept

-within pre-determined limits by the setting of the

springs used in the pressure.control valves. By
limiting the gas pressure to 1200 Ib/in? the
maximum speed of the starter is governed even
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B. SPRINGS COMPRESSED AND TURBINE RECEIVING FULL TORQUE

Fig. 8. Diagrammatic illustration of torque control

under tropical conditions of operation where the

burning time of the cartridges may be accelerated. "

LUBRICATION
24. The starter is arranged for oil lubrication from
the engine supply, the internal distribution of the
oil being purely by splash.

25. The method employed on the Rolls-Royce
‘Avon’ for maintaining the oil level in the starter
consists of a dashpot in the form of a small cylinder,
mounted in the engine engagement gear casing, in
which there is a spring-loaded plunger operated by
engine oil pressure. The cylinder is provided with
two drillings one of which leads to the starter and
the other to a hopper which collects oil splash from

the engine front bearing housing. The drillings

are so arranged that as the plunger moves against '
its spring under the increasing engine oil pressure
during a start the hopper feed is first of all cut off

~and the remaining oil is delivered into the starter

casing. A reservoir is arranged to maintain a pool

. of oil into which the bell gear dips.

26. This system ensures that on every start of
the engine a shot of approximately 6 c.cs. of oil is

. delivered to the starter. This is in excess of the

starter requirement and surplus oil is allowed to

" drain back into the plunger cylinder when the

engine is shut down. On installation on an engine,
the starter must be primed with oil; during priming
oil is poured over the bell housing and forms a small
reservoir which is kept replenished from the engine
supply system each time the starter is used.
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Chapter 2
TYPE TBS-720 MK. 2
LEADING PARTICULARS
Type .. - Cartridge operated turbo-starter with integral triple hreech
Cartridge ! ;
Type .« |Electrically fired, stick type, cordite
Summer . . i o - No. 10
Winter No. 10
Turbine
Type Single stage impulse
Speed
Maximum .. 40000 revimin.
Overspeed .. 42000 rev/min.
Reduction gear
Type Epicyclie, helical spur, single stage
Ratio s - o i wie e o 4:5:1
Direction of rotation (output shaft)y  Anti-clockwise (viewed from drive end)
Performarnce
Output 250 h.p. at 40000 rev/min.
Duration s N 3 secs. at 15°C.
Weight (less cartridges) : 60 /b.
Oil . .. - s Approved engine oil
(Refer to appropriate engine change unit AP
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Simplified electrical circuit

INTRODUCTION

I. The type TBS-720 Mk. 2 triple breech turbo-
starter consists of a single stage impulse turbine
which is rotated by the energy of gases liberated
from a burning dordite charge. The burning time
of the cartridge js approximately two seconds and
‘during this time' the turbine rotor attains a speed
of approximately 40000 rev/min. and develops
about 250 b.h.p.

2. The drive from the turbine is transmitted
through an epicylic reduction gear to the output
shaft which drives a second reduction gear in the
aero-engine, thus giving the required overall
starter rotor to engine gear ratio.

3. The pressure generated by the burning
cartridge is limited to 1200 Ibjin? by pressure
relief valves and this in conjunction with the
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Fig. 1 Type TBS-720 Mk. 2 turbo-starter

sliding shaft arrangement of the rotor, provides
an overspeed prevention device.

STARTER SYSTEM

4. The TBS-720 Mk. 2 turbo-starter is a self-
contained unit which is bolted to the front casing
of the acro-engine. The output shaft is splined to
engage with the drive shaft of the engine sfarter
reduction gear, and with the reduction gear on the
fstarter, an overall ratio of 27 : 1 is obtained. The
maximum speed of the starter is 40000 rev/min

i which raises the speed of the engine rotating
assembly to 1560 rev/min.

5. The electrical circuit of the starter is fed from
" aireraft supply by a bonded lead which plugs
....0 the socket on the casting of the starter. A
10 ohm resistor is placed in parallel with the firing
circuit to prevent electrical leakage firing the
starter. :

—

The whole starter unit is enclosed in a fairing
tne design and arrangement of which will vary
zcording to the design of the aircraft and engine
-0 Which the starter is fitted: mounting lugs and
studs on the exhaust casings are provided for this
purpose. A detachable panel in the fairing is
provided to enable the starter to be loaded and
unloaded through suitable access panels in the
aircraft structure.

7. To convey the exhaust gases to atmosphere
exhaust pipes are sccured to centre casing of the
starter, pass through suitable ducts in the engine
air intake body and terminate at the outer skin
of the airerafl structure, -

8. The description, servicing and "inor repair of
the starter is contained in Section 2 and information
on the application of the starter to aircraft and
engine combinations is given in Chapter 1 of this
section.

OPERATING CYCLE
Cartridges

9. The cartridge designed for use in the triple-
brecch starter consists of approximately 720 gm.
of cordite composition contained in a thin brass
cylinder which has a flanged base: inserted in the
centre of this is the primer. To ensure constant
pressure of gases the cartridge is hollowed out in
the centre. The charge becomes plastic while
burning and to prevent any creeping into the
breech base with a possibility of blocking the gas
passages an expendable grid plate is inserted which
‘forms an end location in the mouth of the cartridge
“case,

Method of ignition

10. The primer; which is spun riveted into the
centre of the base of the cartridge case, consists of
a small container filled with a gunpowder mixture.
This container is in electrical contact with the
cartridge case, and has an insulated centre contact
connected to a fuze wire running through the
gunpowder mixture to ‘earth’ on the primer body.

11.  The passage of an electric current through this
wire heats it sufficiently to ignite the gunpowder
and thus fire the igniter charge. As a flash of
longer duration than that provided by this small
primer cap is required for igniting the cordite
cartridge, a scparate igniter charge is interposed
between the primer and the cartridge. It consists
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of a larger-grained gunpowder mixture which is
iicld in a gauze bag.

Sequence of ignition
12.  With this arrangement the firing scquence is
as follows:— .

(1) Fuze wire is heated electrically to fire
primer charge.

(2) Quick flash from small primer charge
ignites larger and longer burning charge in
gauze bag. '

(3) Cordite cartridge ignites.

WARNING . . .
In practice this sequence is an almost
spoutancous cycle, but under arctic
conditions delay, or ‘hang-fire’, may
occur.

Gas flow

13. The cartridges are fired electrically from a
sclector switch in the pilot’s cockpit and the
resultant gases pass to nozzles which discharge
into the turbine wheel casing. Each breech barrel
is connected with two convergent-divergent nozzles
from which the gases discharge against the impulse
turbine at supersonic velocity. In reaching this
hich velocity the gas pressurc drops from 1000 1b/
in2 at the cartridge to atmospheric level at the
discharge orifice of the nozzle. This conversion
from high pressure to high velocity is effected
through the convergent-divergent shape of the
nozzles, the initial acceleration up to sonic velocity
taking place in the convergent passages. After
escaping through the narrow throat orifice the
zases expand in the divergent section of the nozzle
and in doing so gain supersonic velocity.

14. After passing through the turbine blades, the
gases are deflected by a specially-shaped shield

towards three cqually-spaced exhaust ports, an

arrangement which also prevents the gases from
swirling back against the turbine to impair its
efficiency by exerting a counter-thrust.

AP.1181D, Vol. 1 and Vol. 6, Part ], Sect. [, Chap, 2
AL.26, Feb. 62

Circuit Iayout

15. The wiring layout is designed to ensure that
whilst the sclected cartridge is being fired no other
carlridge may be brought into usc through a short
circuit. Thal part of the engine starting circuit
which affccts the turbo-starter is shown in sim plified
form in fig. 2 where it will be noticed that 10 ohm
limiting resistances arc incorporated in the lead to
cach brecch, This resister is incorporated in the

_ connector on cach breech mull and its purposc is

to ensure that in the event of a short circuit the
current takes a low:resistance path to carth. To
ensure this, adequate earthing points are established
on the starter button, the sclector swilch and at
each brecch.

PREPARING FOR SERVICE

16. The turbo-starter assecmbly is attached to the
engine by twelve bolts fitted through the mounting
flange on the starter gear casing. The elcetrical
connection from the engine to the three individual
cables leading to the breeches is made through a
quick-release plug connector mounted above the
reduction gear casing.

17. Stub connections are fitted to the exhaust

* ports to which pipes are secured to carry exhaust

gases away from the engine air intakes.

Oil priming
18. Before installing a new starter or refitting one
after long term storage, the starter reduction gear
must! be drained and reprimed with the grade of
engine oil detailed in the Leading Particulars of the
appropriate aero-engine Air Publication. To do
this proceed as follows:—
(1) Remove the drain and priming plugs and
allow the old oil to drain off.
(2) Refit the drain plug and inject approxi-
mately one third of a pint of clean engine oil
into the reduction gear; when doing this
rotate the starter drive shaft to circulate the
oil throughout the reduction gear.

(3) Refit the priming plug and lock it and the

1
1
[ CARTRIDGE -

10 OHM
RESISTANCES

TTJTT';

—] CARTRIDGE l—ﬁ g/‘!

———-] CARTRIDGE lr" A

===

.,H

£
TRIPLE BREECH STARTER

drain plug.
1
1 TIME SWITCH
: D > n
[} 3 _+_
STARTER
i BUTTON | | MaSTER swiTcH
, 24 VOLTS
i
H
! SELECTOR UNIT
.‘*,a"
= L3 IGNITER CIRCUIT

Fig. 2. Simplificd electrical circuit
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JPERATION

9. Instructions for starting any engine will be
found in the relevant engine Air Publication. A
siirt should normally be obtained with one
cavtridge i the engine is in good running order.
VWhen difliculty in starting is experienced a check
should be made of possible engine faults.

Loading

Z0. To load the starter, depress the Jarge central
plunger in ecach breech cap and unscrew the cap
from the barrel. Remove the external transporta-
tion cover from the cartridge mouth. Fit a
cartridze into the breech cap, pushing the cartridge
right home so that the two extractor claws clip
over the cartridge base, then insert the assembly
into the breech barrel. Screw the breech cap fully
home by hand, finger tight only; this is important
as overtightening may cause jamming and
subsequent difficulty in removal after firing.

Unloading
21. Before attempting to reload the breeches refer
to Warning 2, para. 22.

To unload, depress the central plunger and unscrew
the breech cap from the barrel, then depress the
two small plungers in the breech cap to lift the two
spring-loaded extractor claws which grip the rim
of the cartridge case so that this can be withdrawn
from the breech cap. A check should be made to
ensure that no loose residuc is Jeft in the breech
barrel.

Firing
22. The cartridges are fired clectrically from a

push bulion which selects the cartridge and
energises a time switch in the pilot’s cockpit. Once

170466/5041 70887 461 1125 rw 1293 Gp.'334
e 1

the start button has been pressed the time switch
will complete a cycle of 30 scconds before any
further attempt to fire another cartridge can be
made. This allows the starter to run down to a
safc speed before the starting sequence can be
repeated.

WARNING . .,

1. All personnel nust keep clear of the
engine intake starter and exhaust
outlets when an engine is about to be
started. '

2. If a cartridge fails to fire, the next
cartridge may be fired immediately
alter the completion of the 30-sccond
starting cycle. After the three cart-
ridges have Deen fired in quick
succession allowed by the time switch,
an interval 10 minutes must be allowed
for the breeches to cool hefore
reioading. If the three new cartridges
are then immediately fired, the next
interval before rcloading must he
extended to 20 minutes to ensure
adequate cooling of the breeches,

3. If, at any time, it is necessary to
work or make adjustments on the
engine or starter, or to check electrical
circuits, ensure that none of the
breeches contains a live cartridge,

4. If a cartridge which has failed to fire,
or the remmant of a parily burned
cartridge bas to be removed from any
of the breechies, this must be disposed
of in accordance with the safety
precautions laid down for the handling
of explosives.
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AP.118ID, Yol. | and Vol. 6, Part I, Sect, I, Chop. 2

FAULT DIAGNOSIS CHART

Faule

Possible cause

Correction

(1) Cartridge does not fire.

(2) Second or third cartridge
fails to fire.

(3) Engine docs not light up.

Defective cartridge or
possible delayed action
ignition.

Eleetrical circuit de-
fect.

Engine defect,

Allow the time switch to complete the 30-second
starting cycle and then press the starting button
again to fire the next cartridge.

Wait at lcast 30 secconds and then unload all
three breeches. Check that current reaches
spring blade rontacts. Check eclectrical con-
tinuity from slip rings to firing pins.

. Refer to engine change unit Air Publication,

Vol. 1.
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This leof issued with AL No, 2, April, 1953

AP.1181D, Yol, | and Yol, é, Port I, Sect, 2

Chanter 2

SERVICING AND IMINOR REPAIRS

Very little servicing is required to keep the statter
efficient; while the starter is ctached to the engine,
it is automatically supplied with oil from the
engine oil pressure system. After approximately
every 50 shots, the breech caps and contacts
should be wiped clean and a light smear of graphite-
grease XG-285 (Stores Ref. 34B/233) should be
applied to the threads. x

RESTRICTED
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AP IEID, Yol. 6, Part 4, Seci. 3 (AL )

(This chopter si:persedes that issued with AL No. Z)

GERERLAL THFCRIATION

LIST OF COMNTEMTS

p— Para. Pare.
Introducticn s | Reconditiening procedure ... .. .. .. 5
Special tools and equipment si B Quality test 9
4 External examination . 10

Teo! list ...

LIST OF ILLUSTRATIONS i
ig.

Hardwood dismantling and essembling stend ... w

AFPENDIX

Production quality test

ITRSDUCTION
I. The operations described in this section are
normaliv undertalen by a base repair unit or
approved firm which is equipped with the necessary
test rigs, tools and stecks of spare parts. A deserip-

tion of this starter, together with illustrations,
notes on installation, eperation, sewvicimg ad
miner repairs will be foimd in Volume Tand Yohune
G, Part 1 of this Air Publication.
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SPICIAL TOOLS AKD EQUIPMENT
2. The special tools and equipment required to
recondition the Type TES.720 Mk, 2 {furbo-starters
are listed below.  In addition the following equip-
ment will be required i—
(1) A supply of dry compressed air.

(2) The following cleaning equipment :-—
(@) INernscne wash,
(h)  Trichlorethylene de-greasing bath.
(c) Cresol—soap wash,

(d) Power driven rotary brushes of wire,
bristle, filre or linen,

(3) Suitable containers for storing the purts
of the starter.

(B A stand, locally made up, to be used for
dismantling and assembling the starter (fie. 1)

3. In addition to the foregaing, a schednle of the
modifications te be embedied and their clissi-
fication, a Schedule of Fits, Clearances and Repair
Tolerances and any approved Repair Schemes are
also required.

TOOL LIST

4. The following list of tools, together with a
number of standard tools, completes the Repair

I3ase Tool kit.

Part No.
CX.133287
CX.133283
CX.135289
CXN.135290
CX.135291
CX.1353202

Description

Stand, support
Tool, contractor
Spanner dog
Plug

Sleeve, guide
Plate, holding

CX.135293
CX.135294
CX.135295
CX.173325
CNLI3GRS
CX.130349
CN. 138330

Spanner dog
Plate, holding
Plate, assembly
Clainp

TFixture checking
Spanner ring

Fixture checking

CX.130351 Extractor F
CXN. 153012 Lxtractor
CX.153067 Extractor
CN.133068 TFixture

CXL.I53111 Peening block and tool
CX.153118
CX.15327:
CN.155274

Swaging tool and block
Clamp
Block assembly

CX.153322 Tixcture testing

CX.133280
-13 and —17

CN.136456
-2 and -8

CX.154186

Drift extractor
Sleeve assembly

Fixture assemDbly

and the following standard tools : -
Seeger Circlip pliers Type S.1LI.

A pplication

Check rotor clearance

Assembly and dismantling of control valve
Idler gear nuts

Assembly of oil seal

Assembly of oil scal

Holds end of driving shaft so that nut can be
tightened

Driving shaft castellated nut

Tor tightening idler gear nuts

For breech base

Assemibling  circlip on starter fixing serews
Bearing in housing (driving shaft)

Breech barrel

Rotor return spring loads

Return mechanism thrust plate

Bearings in bearing janel

Bearing on drive shaft

Tor checking the endflnnt of the volor frond
sliding bearing assembly

Assembly of hreech eap
Spinning over the shroud on the breech cap

JDismantling front roller bearing

Positions breech barrels in correct pumerical

order prior to assembly of inlel casting
Testing the sctting of safety reliefl valve

Removing bearings from castings

Used with press for assembly of hearings in
castings and on shafts

Used with press for assembly of dowel and
bearings in bearing panel

Abingdon " King Dick " double-ended ring spanners DDW207 and DDW208.

Abingdon * Iing Dick " Tgnition spanner O11

Cind drivers (2 B.A. i in. BS.F.)

Srbe b }-!:--":. .

03.
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nECOHDITIONG PROCEDURNE
B For all starters, whether requiring replacement
of major parts or not, the sequence ol recondi-
tioning iz as follows =

External examination
Dismantle, examine and report
Repair
Re-assemble
Rig test
Proof test {as necessary)

Quality test (as called for in paragraph 9)
Inhibiting for despatch (A1.I7.44714)

6. Upon the receipt of a starter, it is to he
externally examined, dismantled and cleaned and
the parts assessed for general condilion and com-
pliance with the Schedule of Fits, Clearances and
Repair Tolerances, and the specified modification
standard, and classed accordingly.

7. Where the reconditioning of the starter is
undertaken by a repair base or firm without
previous or recent experience of starter recondi-
tioning to oflicial requirements, the first 50 starters
reconditioned may be required to be completely
dismantled for examination after conclusion of the
Acceptanee Jroof Test at the discretion i the
Chief Inspecting Officer ALS., the Chief Inspector,
N.A.L, or the Inspector-in-Charge A.LD.

REST
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8. Similarly, when recomditioning of a pew fvpe
of cngine starter is commuencetd, or reps i ol
existing types is resumed after a long intervad, and
the personnel are not experienced in the repair of
the Lype concerned, the C.OJLA LS, CLOMNAL,
or the Imspector-in-Charge ALDL may at Ius
discretion require the complete dismantling of o
number of starters before the minimum teeuire-
ments set out in para. 9 are introduced.

QUALITY TEST

2. Where any quantity of starters is to he
reconditioned by a repair bage, firm or other
established source, a complete Quality Test must
be conducted on one starter in every 300, or onee
in six months, which ever is the greater frequeney.
Where reconditioning work is to be undertaken at
a new source, or has lapsed durinz a period of six
months or mete, a complete Quality Test is to b
satisfactorily completed on one of the first starters
reconditioned at thal souree hefore deliveries are
proceeded with. The starter selected is to be trady
representative of the normal standard of yecondi-
tioning, not to be specially assembled, and to be
the first starler to have completed the speeificd
Acceptance Proof Test. Full details of the quality
test is given in Appendix 1 at the end of this
Chapter.

EXTERNAL ENXAMINATIGH

10. Make a general examination of the starler to
assess its suitability for repair. This is exeentiol
to prevent any wmecessary work being cu vicd
out on a starter which comes within the m-
repairable category.

(AL 4, 0ot 85)
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AP.1181D, Vol. 6, Part 4, Sect. 3, Chap. | (AL )

Appendix |

PRODUCTICH QUALITY TEST SCHEDULE FOR RECOHDITIONED
TYPE THS.720 Mk. 2 TURBO-STARTERS

LIST OF CONTENTS

Intreduction

Production quality test schedule

Introduction

. The production quality test shall be carried
out on i starter selected by the Inspector-in-Charge
A.LD., the Chief Inspecting Oifficer ALS., or the
Chicef Tnspecting Officer NLALL, from starters which
have previvusly passed the normal acceptance test,
and shall be applicd to one in every 300 slarters
or onee every six months, whichever is the lesser
period, whilst production continues. During the
{ests the starter §s not to e serviced in any way
excopting normal maintenance Jubrication.

2. Should the starter [l daring any pact of the
test, it is to he dismantled for examination and a
report made as to the cause. , Anocher starter 1s
o he seleeted and the tests recommenced,

Production quality test schedule

3. Defore commensing i precluction ity test,
the starter must have satisfactorily completed a
pormal production acceptance test, including a
strip oxsumination.

4. The complete starter should be fitted® to the
{est rig which shonld carrya flywheel eorresponding
to {he inertia foad of the engine and a hvdranlic
bradee to simulate the compressor power losses as
foliows
Tnertia- - 25G b, ft.2 cquivalent to a 2°ft.
diameter lvwheel, 4-0 inches thick
Prake setting 60 LT, at 1500 r.p.m. and left
at this setting throughout.
Tachometers and  Dobbie  MeInnes  indicators
chould be ealibrated before and after the Onality
Test. '

RESTRICTED
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Para.

5. 69 cartridges are to be fired suceessively at
one minute intervals at the rate of three cartridges
each half hour, anel excent where otherwise stitel,
all cartridges are to be fired at room temperature
and should be of the current 720 gm. No. 10 type.
Cartridges should be fired in rotation using cich
breech in turn.

6. During the test speeifiedin para. 5 the follonsing
special test conditions are to he obsorved

(a) Shot 5 and 33 are to be fired with the test
rig lvwheel removed and the water brake dis-
connected.

(b) Shots 20, 21, 29 23 are Lo Lo tived inoan
elapsed time of five minutes- thi perind toinclude
the reloading of the breech prior to firing the
fourth shot.

(c) Shots 49, 41, 42 amd 43 are fo be fired in an
elapsed time of five nunutes as in Giby bur using
cartridees which have heen sonked at 15 dug O
for 12-21 hours iminediately prier o firing.

7. (a) The maximum flvwheel speed is to be
recorded for every shot.

(b) Dobbie Mclnnes indicator diagranis are to
be obtained for shots No. 3, 12, 20, 21, 22, 25, 24,
36, -0, 41, 42, 43, 48, 56 and Gi).

(¢) The bateh numhers of all cartridges used
are to he recorded.

8. Immediately on completion of the above tests,
the starter is to be stripped and inspected, and a
report issued as suon as possible to the Inspector-in-
Charge, or Chicf-Inspecting-Oliicer.

9. The starter is to be assembled after recon-
ditioning such parts-as may he necessary and
re-submitted to the seheduled normal acceptanee
tests hefore delivery.,

(AL 4, Gct. 55)
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Chapter 2

DISHARTLIHIG

AND CLEATIIEG

LIST OF CONTEMTS

Pera.

Gengral .o % e s TEe wmw @
Safety precautions ... . - A
Dismantling the storter-end

Remeving firing lead harness . 6
Separating the front from rear half s : |
Removal of bearing panel assembly from gear casing 8
Remeving rotor shaft nut ... o wy 2
Dismantling return mechonism lhrust b!a:e .. 10
Disinantling rotor shaft and begrings ... RO
Dismantling the rotor shoft assembly ... a §2
Removing rotar from roter shaft e 13
Idler gears and bearings ... . 14

LIST OF ILLUSTRATIORMS

Fig.
Removing the rotor shaft nut securing the thrust pfate
end bearing (retar remaved) : |
Remaving return mechonism thrust plate 2
Remeoving idfer gear nuts ... 3
4

Removing idler gear roller bearings

GEMERAL

1. When dismantling mare than one starter, care
must be taken to prevent the interchange of
components,  Where  they are not supplicd,
snitable stands, receptacles and Dbins should be
made locally so that the comprment parts of cach
starter ean be safelv stored and identified as a
unit. It is important that when dismantling
mating components they are suitably mirked to
ensure that they are assembled in the same
relative position.

2. Due Lo the high operating speed of the rotor
and to the small clearances, care must be taken
to prevent damage to the rob: iting components
during the reconditioning operations. This applies
in particular to the rotor blades, the edges of which
are easily damaged, also to bearings, bearing
housings and gears,

3. 1t will be found ennvenient during dismantling
and assembling to deal with the starter in two
separale halves, Lo the hreech-end half, which
conzists of the three breech nssemblies and the
inlet easing and the starter-end  half, cong sisting
ol {};L hearing pmd reduction gear and its casing.
These two halyves, are attached ane on cach side
il 111.- e | 'l'.‘-:]:l.'lll'-l g

Poro.
Removing the annulus geor t NS
Removing driving shoft asscrbly e 16
Dismantling the breach-end
Inlet cosing and nozzles ... o 18
Breech-base liners oo 1
Barrel housings ... 1
Firing lead connaction apal sl
Pressure centrol valves ... FrPe 2
Brecch barrefs . .
Breech cap assembly s 1
Cleaning ... v 35

Fig.
Removal of sclf-aligning bearing nut o &
Removel of bearing from drivieg shaft 6
Removal of starter set-screws : 7
Contractor toul for dismantling the centrol valve 8
Removing the breech barrel 9

SAFETY PRECAUTIONS

4. DBelore commencing work on  the starter,
remove anv cartridges in the breeches.  Tor
unloading instructions see A LTISED, Volo 1 and
Vol. 6, P'art 1, Sect. 1, Chap. 2

5. Before commencing to dismantle the starter,
remove the oil priming plug from the gear casing
and drain the oil, then replace the p e

DISHMANTLING THE STARTER-CHD

Removing firing lead harness

6. (1) Remove the locking wire securing the
three kourled connector plig nuts o the
Ireech barrel housing. [ these nuts are
tight, a light tap with a hammer will case
them : remove the nuts.

(2)  Unlock and remove the nuts securing the lead
c|1p~. the conduit clip. earth lead tag and the
firing lead plug support bracket.

(3)  Draw the conduit towards the outprt ~haft,
passing the three eonnector phees oe at
“timee thesuegh the hobe i the Bosee o

RESTRICTED (AL 4. Uct. §5)
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Scpavating the front from rear half
7. To separate the two halves proceed as fol-
lows =

(1) Unlock and remove the seveh remaining § in.
13.S.F. nuts securing the gear casing to the
exhaust casing and remove the bolls and
tab-washers.

(2) Separate the gear casing from the exhaust
casing, taking care not to damage the mating
faces.

(3) Remove the fairing ring.

(4} Unlock and remove the three }in. B.S.I. nuts
and the three [ in, B.S.T. nuts which retain
the inlet casing to the exhaust casing, remove
{he bolts and tab-washers then separate the
casings. During this ope cration care must be
taken to prevent the transfer tubes dropping.

Femoval of bearing panzl assembly from gear casing

8. (1) Unlock and remove the eight | in. B.S.F.
nuts, securing the buaring p'uul tcr the gear
casing ; take off the tab-washers and with-
draw the panel asseinbly ; care being taken
to avoid damaging the mating faces.

Removing rotor shalt nut

9. (1) Assemble the bearing panel assembly to
the fixture CN.135287 so that the idler gears
mesh with the teeth of the fxture as illus-
trated in fg. 1. Secure it in position with
Jthe two knurled nnts.

" ‘,-"'_'l.
s
v Lo el Ay FIXTURE
{ : rih Ty T CX.135287
R TN . R ol ﬂ
y Lo I

L A B
b

b

Fig. I. Pemoving the rotor shaft nut securing
the thrust plate and bearing (rotor removed)

(2) Unlock the rotor shaft nut and using.spanner
DDW.208 unscrew and remove the nut,

(3)  Remove the cupped locking washer and the
adjusting washer

Hote ...

i oy 2 . ST " it
D wdaoestiog aeaeiic) 1 colecdod for o specific
starter ind mnesd be refanned Lo 1.

Dismantling return mechanism thiust piate

10. (1) Unlock and remove the three §in. BSF,
bolts locating the thrust plate and lift off
the stop plates.

(2) Fit the extractor CNL13¢351 and extract the
thrust plate complete with the ball hearing
as illustrated in fig. 2.

(3) Remove the inner adjusting washer from the
rotor shaft.
Note ...

It is n.::f)mhm{ that the adjusling washers on
cither side of the ball bearing are not tuter-

changed.
4
: H
ftl = ]
s Xy %
- . = &
b !
\ F R
1} S
e . s &
: £ i
' W ey !
£ b
i 1
i
] L
3
- 3
T 1
3
A, A

Fig. 2. Removing return mechanism thrust plate

() Turn the ball bearing with its two phosphor-
bronze seating rings at right angles {o its
axis and withdraw the bearing and  rines
through the two slots in the throst plate.
then remove the seating rings from the
bearing. '

(3) Remove the three spherical washers, the
outer spring sleeves, springs, spring guoides
and the dowelled outer guides.

Hote . ..

Care must be taken to ensure that the stop plates
and spherical washers are not inferchanoed
either in position or ieith other starters as they
are selected o swit a specific starter.

Dismantling rotor shaft and bearings
1. (1) Unlock and remove the three §in. B.S.F.
nuts securing the rotor shaft front bearing.

(7 Remove the tab-washers and withdraw the
Bearins Trom the shaft, care being talaen
to danvaee the mnting es,

: RESTRICTED
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(8)  Turn the unit with its stand on one side and
carcfully drase the shaft and rotor assembly
out of the bearing panel,

(4) Remove the exhaust deflector from  the
bearing panel by a twisting movement,

(5) Withdraw the rear sliding bearing slecve.

Dismantling the rotor shaft ascembly

12, (1) Remove the internal eirelip seeuring the
rear turhine shaflt bearing using the approved
cirelip pliers,

(2)  Remove the retaining washer,

(3) Slide the outer race rearwards, ie., towards
the rotor, until clear of the rollers.

(1) Remove the rollers from the cage using tool
X 1332738.
Hote . ..

These vollers are a " snap-in " fit. through the
outside of the cage.

(3) Withdraw the outer race, the aluminium
labyrinth seal and the packing washer from
the rotor shaft,

Hote . ..

The retaining washer and circlip are selective
fits and must e replaced otherwise the bearing
assembly will have to be checked as described
in Chap. 4.

Removing retor from roter shaft

13. Defore removing  the rotor, the relative
position of the shaft and rotor must be marked to
ensure correct assembly s then progeed as follows :—

(1) Unlock and remove the eight 1 in. DS
Lolts together with the four locking plates
and eight special nuts,

(2)  Gently fap the roter awayv from the shaft
fange using a hide faced hammer, Care must
be taken to avoid damaging the rotor blades.

Hote . . .

Showld cither the rotor or rofor shaft be replaced
the wnit must he dvaamically  balanced as
deseribed {n Chap. 4.

ldler gears and bearings

14, (1) Unlock and remove the six § in. BS.T
nuts which  sceure  the end-plate to  the
bearing panel and remove the tabawashers.

(2) Lightly tap out the six bolts using a hide
faced hammer or a block of hard wood.

(3)  Remove the end-plate from tlie bearing panel
complete with the three plwet gears and
roller bearings housed in the end-plate.

(h  Assemble the end-plate and gears to the
holding fixture CNLIB5290 as illustrated in
fig. 3, loeating the gears on the three pegs mn

thee fimtngie,
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Unluck the three gear retaining nuts by
punching out the cup type locking-washer,

SPAMMER CX.135282

FIXTURE €3¢, 125274

Fig. 3. Removing idler gear nuts

Unscrew and remove the three retaining nuts
using spanner CXU135289 ( fig. 3).

Remove the end-plate from the fixture.

Press out the three planet gears.

Remove the three internal eivelips retaining
the bearings, usging the approved cirelip pliers,

then take out the hearing washers,

Remove the three ball bearings using tool
CX.133280-13.

Remove the three internal civelips retaining
the roller bearings nsing the approved circlip
pliers, then take out the bearing washers,

{ 2

oF

Fip. 4, Remeving idier pear rolicr boario, o

(AL 4, Ozt 59)



(12) Using extractor CNX.153012 extract the three

(9)
roller bearings from the bearing panel, as
Mustrated in fig. 4

5

Remove the adjusting washer and locking
plate.
Kote . ..

lote . . .
Do not remove the roller " hearings from the
braving panel unless they are to he replaced.

The adjusting washer is made in varions thick-
nesses and is selected fo swit a particwlar

Remaval is assisted if the bearing panel is first

warmed.

starfer.

Removing the annulus pear

15. (1)

Unlock and remove the eight set-serews

securing the two annulus gear locating plates,
remove the tab-washers,

(2)
(3)

Remove the two locating plates.

gy :.---‘! =
r ?
Remove the annulus gear from the driving !
shaft,

Taoteasiad

y R
EXTRACTOR i _
CXIs3067... [/ [TQ
femoving driving shaft assembhly ; i
16. (1) Unlock and remove the four nuts which
sceure the spherical ball bearing locking plate

1o the gear casing, take olf the tab-washers
and remove the bolts.

(2) Tlace the gearease on a suitable stand and
- press out the driving shaflt complete with (he
ball bearing assembly, care being taken not

to damage the oil scal or the splines of the
driving shaft,

(3) Remove the adjusting washer abutting the
bearing.
(4}

the oil seal,

Carclully press out the housing and remove

(5) Assemble the toothed end of the driving shaft
- in to the fixture CN.135292 ( fig. 3)

fndiellrrra

Fig. 6. Removal of bearing from driving shaft
: : SIALINE I
B owi L3533

P ? 7

Tobu AP U N

17. Should any of the eight special set-lolts
which retain the starter to the aero-cngine he
damaged, they can be removed by fitting the
clamp CNX.1353526 to the casing as illustrated in

. fig. 7 and using a snitable tool prising off the =pring
it . 1'i:1,L_;. The bolts mav then he withdrawn from the
i . casing,
i ] 5
' 1
1
; .
i A 2 \
* i 8 %G { i
" 4 !
Fig: 5. Removal of self-aligning bearing nut " ) p
e ¢
Unlock the hearing retaining nut and remove CLAME '
the  nut, using  spanner CN 1352093 as CX¥ 13853
illustrated in fig, 3, remove the lockwasher,

Using extractor CNUIA30GT extract the bearing
from the deiving shafl { e, 6).
Turn the bearing throngh 90 dege, elative to
thee seatine rines ond Saw the Tearing onl
threneh the slofs inothie ring

Fig. 7.

aw

Removal ef starter sot-scrovws

RESTRICTED
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PISHANTLIRG THE LRECCH-LHD

Inlet casing and nozzles

18. (1) Unlock and remove the four §in. B&.F,
screwe and four ] in. B.SI% outs securing
each pair of nozzles to its breech ease, then
remove the tab-wushers.

(2) Tap out the twelve holts, six of which have

round heads tapped to receive the cowling

support set-serews and six have “ 1" shaped
heads.

(3)  Unlock and remove the six {y in. nuts seenuring
the inlet casing to the breech base ; three of
these nuts are located in the centre recess of
the inlet casing. Remove the tab-washers,
and wilhdraw the inlet casing complete with
nozzle units from the breech base.

(4) Remove the bolts and separale the three
breech barrel assemblies from the breech base.

(3) Remove the nozzle elbow corrugated joint
washers and lift out the nozzle units from the
inlet casing.

Breech-base liners

19. (1) Unlock and remiove the two hexagon
headed plugs from cach breech base, remove
the tah-washers.

(2) Remove the liner support picces and the liners
from each breech base.

Hote . . .

Should cither of these components be difficiedt
lo remove, they mav be cased by inserting a few
drops of penctrating nil. .

Earrcl housings .

20. (1) Unlock and remove the six § in. BS.F.
nuts which secure the three barrel housings
to the three barrels.

(2) Remove the tah-washer and bolts.
@) Carefully lift out the yubher scaling ring.

Note . ..

The twa halves of cach barrel housing nnest be
kept fogether and identified with each barrel
and breech from which they are taken.,

Firing lead cennection

21. Should the firing lead connection, which is
fitted to one hall of each barrel assembly be
suspected of being faulty, bend back the loclking
tab and remove the 4 B, screw, using spanner
0113.203, then remove the connection assembily.

Pressure control valves

22.  All components of the pressure control vilve
must be retained with the specific breech base to
which they belong.

YWarning . . .

The pressure control ralie Spriugs, are wory heavily
Inaded » wnder e crrennslaoees therefore shonfd
any altes pyhe e to remore these springs withoeu!
sy the - condractor foal CNLEBRE2AR affricise
forsotal fujre ey yesill.

RESTRICTED
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conrnrcTor TOoL ' ¢

€%, 135288 o R

Fig- 8. Contractor tool for dismzntling the
control valve

(1) Assemble the valve spring contractor tool
CN.135988 (fie. 8) through the hole in the
spring housing then screw down to compress
the two springs.

2) Unlock and remove the three nuts securing
the control valve, then rumove the tab-

washers.

(3) Lift off the spring housings and remove the
bolts.

(4) Slowly release the tension on the contractor
tool.

(5) Remove the springs, spring scatings, thrust
peg and adjusting washer.
Mote . ..
The adjusting washers are provided in @ range
of thickness and are selected to suit the specific
valve assembly.

(6) Remove the conlrol valve caging and the
control valve.

(7) Repeat the foregoing procedure on the two
remaining control valve assemblies,

Erecch barrels

23. (1) Remove the refaining ring and lift off
the barrel locking-ring.

() Uold the assembly plate €N 133295 in o vire
and fit the breceh base to it

(3) Using spanner CXC138348 unscrew the barrel
from the breech base as illustrated in fig, 9.

~FIALE
[0, 3 i 2hd

Fip. 9. flemoving the breveh B wrrel
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(1)

(3)

Lemove the copper joint washer.

ote . ..

Mark cach barvel in respeet to its breech base
fo ensire that it is replaced eofrect!v.

Repeat the procedure on the remaining two
assemblies.

Brecch cop assembly

24.

To dismantle the breech cap assumbly proceed

as follows -

(1)

(2)

(9)

(10)

Using a hacksaw cut round the cireumference
of the shiroud at o distance of half an inch from
the top, i.c., the hand-wheel end.

Ease off the large portion of the shroud by
lightly tapping it with a hammer, care being
tadzen to hiold the locking and extraction lever
springs which are held in position by the
shirond,

Remove the retaining ring from the large
portion of the shroud by cutting the shroud
in a longitudinal direction. When the shroud
is opened out, the retaining ring can be
removed.

Remove the small portion of the shroud.

Unlock and remove the eight 2 BLAL screws
which sceure the hreech cover to the breech
cap, then remove the tab-washers.

Invert the two ecomponents and using the
Jarge portion of the shroud as a stand ramnove
the firirg pin spring, gnide, washers, plunger,

Jocking lever and extracting lever pins. The

Iatter items mav require light tapping to
remove them,

Remove the locking and eéxtricting leaers and
the two operating buttons.

Using a soldering iron, temove the solder
Jocking from the serew which secures the
Mexible eonnector from the firing pin to the
terminal plate of the electrical connections,
then remove  the serew  and  firing  pin
assembly,

Lift out the firing-pin bush and remove the
scrow securing the terminal plate and clee-
trical connection to the breech cap.

Remove the spring washer, plain washer,
insulation bush and the ' U " shaped insulation
picce.

Ve

(11) Remove the insulation strip and guard and
withdraw the slip-ring aml insnlation ring
assembly from the breech-cap eomplete with
the electrical conneclions.

(12) To remove the ficing-pin insulation bush in
the breech-cap, first prise ont the alumininum
insert which is peened in position, then press
out the bush with a suitable drift.

CLEATIIHG

25. Methylated spirit must be used to remove
the accunmlated carhon deposits,  Hard carbon
deposits may be removed by soaking the com-
ponent in a bath of methylated spirit or in hot
water, The removal of carbon deposits from the
breech bases, nozzles and exhanst casing chonld
be carried out by the use of blunt serapers and
wire brushes. Steam may be used where carbon
deposits are exceptionally difficult to move.

26. Care must be  excreised when  cleaning
machined mating faces, the component should be
soaked in methylated spirit until the earbon can
be removed by the use of hardwood serapers.
The rotor assembly, with the exception of fhe rotor
blades should be cleaned with fine grade emery
cloth soaked in methylated spirit.  After initial
cleaning, the rotor should be lightly vapour
blasted. Alternativels it may be very lightlv sand
blasted. Great care must be taken not to nse a
coarse sand or too high o pressure if the Intter
method is adopted. Al ball and roller hearings
should be thoroughly cleaned by repeated im-
mersion in clear trichlorethylene or gisoline no-lead
followed by blowing out with compressed air nntil
all trace of irregular nmning is removed.  They
should then be dipped in Spre. D, Eng. R1D.2487
oil, and wrapped in greaseproof paper 1o protect
them from dirt.

27. Oily components  should  be  cleaned by
washing in gasoline, no-lead or trichlorethyvlene.
After cleaning, all these components must he
thoronghly dried with compressed air and the
surfaces protected by applying a light coating of
0il ON-3% (Stores Refl. 34:A:266). 10t is expected
that a number of starters will be regulioly handled
thev should be  cleaned in accordance  with
inefructions given in AP LIIC, Vol 1, Part 2,
Sect, 2, Chap. 4, para, 42 to 49 inclusive.
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AP118LD, Vol. 6, Part 4, Seer,'3, Chap. 3
ALT Feh, 6

' Chapter 3

INSPECTION

LIST OF CONTVENTS

Para.
Madifications ...
Dimensions
Consumable parts
Breech cap assembly ...
Firing lecd harness
Breeel base
Pressure control valve
Nozzle and efhow assembly
Breceh hase aind nozzle elhow liners....
Noz=le elbow corrugated joint-washer

—_— O O e Oyt W

Meadificntions

1. During inspection a cheek must be made 1o
ensure that all essentinl modifications are embodied.
Oulstanding madifications should be listed for
incorporation during rebuilding of the starter and
any redundant parts withdrawn. [t is easential
that an up-to-date copy ol A.P.TISID, Vol. 2,
Leullets, General Orders and Modifications s
available for this purpose.

Dimensions

2. The inspection of the starter must be carried
out in conjunction with the Schedule ~ol Tits,
Clearances and Repair Tolerances given in Vol. 6,
Yart 3 of this AP.

Consumable parts

3. The following parts must be discarded during
dismantling irrespective  of  their condition:--
Rubber senling rings, copper and  nickel joinl
washers, locking tab-washers, circlips ("Seeger”
Type cirelips must be rejected if strained or
damaged) and in the case ol time-cxpired starters,
the firing lead assembly.

4. When the inspection of the dismantled starter
ix carried out, it should be borne in mind that all
components passed lor re-use will be subject to a
further life of 500 shois. The life of the starter
is generally limited by crasion of the roter Dlades,

ol Ty
ool e d
scored Loty suliees, distertion and corrosion.

foctio o Far abvions denee e sl s

N bap e fners ond hreeehy nsos, Slebes

Dara.
‘Rotor assembly 12
Ball and roller bearings 13
Rotor shaft ... 14
Rotor-shaft rear-stidinig bearing . 15
Rotor retirn-niechanism self-aligning bearing 16
Idler gear 17
Annulus gear .. 18
Exhaust casing e 19
Bearing panel ... 20
Gear casing ... 21

Generally, corresion which cannot be remos 2d
from a mating or bearing surface by norpgal
cleaning methods will entail the rejzetion of the
afTected cormnonent. Corrosion in ather parts may
be removed by polishing, Stoning or the use ol
fine emery cloth is permissible only at the dis-
cretion of the inspecting authority. The following
specified items need special attention o d=fired.

Breech cap assembly
5, Check the continuity of the firing pin circnit
and check that its insulation resistance 15 not Juss
than two megohms using a 300-volt insulation
resistance tester ( Ref. 5G71021).

4

Firing lead harness

6. Check that the insulation resistance betwees
the individual firing circuits, also between cach
firing circuit and the casing., wilh the breech eaps
removed, is not less than three megohms using a
500-volt insulation resistance tester. Cheek the
continuity of cach lead. Visually chieck for sions
of overheating or chaiina. ol the insulation.
Remove the circlips which secure the lead pins.
Withdraw the lead pin, bush, spring. resistor cup
and resistor frem cach lead. Check that cach
resistor is within the limits of 100 ohms-- 10
ohm, and cheek the lead pin and resistor eup lor
frecdom of movement with the spring,

Beoevh hase
2. lwmpeer T theene]l crach s gveriseale

the gns ports Blend o tie hanplicneal faeae U
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A result of extended tests, the masimum breech base
lite s heen uperaded to 800 starier operations.
An inspection standard has begn set based on
examinition of the breech bases dfter (a), 300 and
(). S00 starter operations. Breceh bases which
meet the inspeetion standard after a previous life
of 30 starter operations may be accepted for a
further life of 300 starter oparations, Breech bases
which oo nat meet the inspection siandard after
100 starier eperations and all breech bases which
have completed more than 300 starter operations
should be rejected. Inspeet the pressure contrel
valve seat for erosion and cracks. A small amount
of lapping is permitted to restore the seating face
o u vood condition. [If excessive crosion and
cracking is present, the seating face may be re-
machincd to salvage drawing CX.167841. Check
that the mating faces for the nozzle clhows are in
acod conditien and free from distortion. Up to
0:003 in. may be ground oll these faces to restore
I surface Matness,

Pressure confrol valve
8. Cheek for signs of crosion and thermal cracks.

If the scating face will not clean up by lightly .

lapping with its own breech base, the valve should
be rejected.

MNozzle and elbow assembly

0, Inspeet the elbows for crosion and thermal
cracke. Deep cracks will necessitate rejection, but
lioht cracking may be accepted at the inspector’s
diserction. Inspect for dinmetral collapse ol the
nozzle hore immediately downstreom from the
inseks and cheek for wear in the parallel bore of
te fnsert. The worn dimensions should be within
the limits specitied in the Schedule of Fits,
Clearances and Pepair Tolerances given in Vol. 6,
Part 3 of this Air Publication. Cheek that the
clbow mating face is in good condition and frec
from distortion. A degrce of collapse in the
immedinte vicinity of the hole may be permitted
provided that o good joint can be curanteed,
A maximum “dishing™ of 0003 in. is permitted,
_provided this does not extend over the jeint face.
Note « « &

The life of the nozzle elhow assembly is ot expecied
10 e mteh in excesy of 300 startor operaiions.

Breeeh base and nozzle elhow liners

10, Cheek that the liners show no signs of ex-
cessive crosion ar thermal cracks,

Nofje . ..

The life of the iners is not expected o he much in
excesy of SHstarier OPETLHOILS, :

Nozzle elbow corrsgated joint-washey
1. A new washer must be fitted every time the
noszle elbows are disturbed.

Rutor assembly

12, Inspeet the rotor blades for excessive cronion,
damaee or eracks at the hlade roots, Cheel the
' o e arstor and sl assemibh
PO T e K von O L LGSR &1 FRPTL A s U

W ey w0 ;
rpan W fren b roter o Wit bs renvaed, the potor
and shalt as.embly must be dynamically balanced

-

as oountt as illusteated in Chap. <, fie. |, using an
approved dynainic balancing machine.

Note . .+

The life of the rotor is expeeted to be in the order of
1,000 eperations.

Ball and roiler bearings
13. The procedare for the inspection of hall and
roller bearings is deseribed in AP LGB Yol 1L
Part 2, Sect. I, and should be applicd when
inspecting the bearings,

Rotor shalt

14. Cheek that the roller track dimensions are
in accordance with the Schedule of Fits, Clearances
and Repair Tolerances. Visually inspect the teeth
for signs of chipping. corrosion or “picking-up™.
Using a pair of steel balls or rollers, whose dinmeter
is within the limits of 0-1232 in. high 0-1250 in.
low, measure the diameter over the tops of the balls
or rollers. This measurement should not be less
than 1-519 in.

Rotor-shaflt reor-sliding bearing

15. Check the bearing in accordance with the
Schedule of Fits, Clearances and Repair Tolerances.
There should be complete freedom [rom scoring en
the roller track and sliding surfaces. Using fixture
CX.153068, check the bearing assembly for endfloat
which must be within the limits ol 0002 in.
maximum 0-001 in. minimum.

Rotor retarn-mechanizm sell-aligning hearing

16. Cheel the bearing in accordance  with
the Schedule o Fits, Clearances and  Repair
Tolerances and inspeet for general condition and
freecdom of movement in the spherical scating.

Iiler goar

17. Viwally inspeet the teeth for siens of
chipping, corrosion or “picking-up™, Using a puir
of steel halls, or rollers, whose diameter is within
the limits of 0-1232 in. high 0-1250 in. low,
measure the dinmeter over the tops of the balls
or rollers. This measurcment should not be less
than 2-4228 in,

Anmulus gear
18. Visually inspect the teeth for sions of
chipping, corrosion or “picking-up™ and check
that there is no fretting on the teeth locating the
driving shaft.

Fxhaust casing
19. Check that the collupse of the seating spizol
does not cxeeed the figure quoted in Maodilication

C. 550

Bearing paned
20. Cheek that all the oil holes are unobstructed.

Goear easing
21, Chee’ that the oil bole From the monating
Hanee 1o e pangl bearine meuntng Laes
unohstructed,

' -. RESTRICTED
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AP 11BID, Yol. 6, Part 4, Sect. 31 4)
Chapter 4
ASSEMBLENG AL TESTIHRG
LIST OF CONTENTS . -
Para. Para.
General s oms o= Eg b Assembling the breech-end
Assembhng the starter- end Assembling breech base and pressure control valve Ere |
Assembly of breech barrels . e 18
Assembling rotor to rator shaft 4
; " Assembling the hrecch units ond infet casing ... i 13
Aasembling the idler Betis ' Fitting inlet cosing to breech and barrel units ... rre 2D
Checking end float of roter shaft rear sliding bearing 6 Asiimiblig (e breeih-cut Y
Assembly of retor shaft to beoring panel ... 7 Final assembly of the starter T
Assembling the rotor return mechanisin ... 8
Acceptance tests
Measurement gnd adjustment of rotor travel 9 Eeogent Y
Me -asn‘;e(::;:; it ond adjustment of retor mechonism spring i Acceptance test ... 18
. = Overspeed sofety test — L
Assembling driving shaft, spherical bearing and onnulus )
geer to gear casing ... s _— Inspection O |
Adjusting baaring axiol clearance a1 Final test ... .. - w39
Assembling the bearing panel to gear cosing ... ... |3 List of major Compo”cms .. A2
Assernbling the exhaust casing and fairing ring ay ™ Despatch w143
LIST OF ILLUSTRATIONS
Fig. Fig.
Method ef balaacing rotor assembly ! Driving shaft assembly fitted seith nil-geal puide prize to
Tightening idler gear nuts g5 2 pressing together ... - 10
Fixture for fittirg dowel into bearing panel 3 Checking fixture for end floot of d”w‘ Sh”n b""'"”' T
Fixture for checking end-flact on rear sliding bearing 4 Cﬂnlracta{ toe! for assembling the contral valve W .
Fitting the rater shoft nut securing the thryst pfate and Fixture for checking setting of contrel valve ... - 13
bearing (rotor removed) s B Tightening the breech burrel 1 e, B4
Measurement of rotor trovel (Type TBS-720. Mk 2} 6 Numbering of breeches for assembly purposes .. i B8
Checking fixture for rotor mechanism spring loading 7 Feening wol end block for bresch-cep .. .. |8
Pressing the oil seal into the bearing housing 8 Swaging fixture set up in lathe ... = T
Fitting sclf-aligning bearing nut 9 Fitting ctarter set-screws ... ST -

GENERAL

I. Defore commencing o assemble the starter

make certain that all reconditioning operations,
repair schemes and modifications called [or in the
inspection reporl have  been completed.  The
components must then e washed and cried with
mnisture-free compressed air,

2. Except in a fow instanees, no dimensions will
be quoted in these instructions for assembling the
starter, reference must he meede to the Schedule
afl Fits, Clearances and Repair Tolerances given
in et 3 of the Nir Pablication to aseertain the
correet dimensions.

3. Where H;IH]\I‘TH"HT'- e marked or have beon

mrked it dismet ling, i i importmt thet

thev sie seombled e thea correet rehative

RESTRICTED

positions.  Lightly coat, all gears, heprings amd
shafts with ON-38 hLuu s Rel 302660 il T fore
assembling,  Absolute cleanliness must be main-
tained during the assembling  operations,  this
applies particularly to ball and roller hearings
which should not be unwrapped mntil actually
required. Assembly must be eftected in aceordanee
with the lpllowing procedure.

ASSEMDLING TRE STARTLE-EMD
Assembling retor to rotor shaft
4. (1) Assemble the rotor to the rotor shaft
then fit the cight 1 oin. BSEF. serews, daal
locking washers amd special nuts,

Naote . . .
Nei serewes, speefal s and eline odin
T sl he aesed woheaier P oaodar g soaie o

froon il shald,

(AL 4. Dt 55)
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O-050IN. MAX. DEPTH,
ROTOR ASSEMBLY TO RE DYMAMICALLY
5k BALAMCED BY DRILLING HEADS OF BOLTS
AS REQUIRED,AS SHOWN,
Fig. I. Method of balancing rotor assembly i

[2,;, Tighten the holts and bend up the locking (6) Assemble the end plate to the holding lixture
tabs against the inside flat of the bolt head CX.135294 (fig. 2) locating the years on the
in order to counter the effect of centrifugal three pegs in the fixture.
force on the locking-tabs,

(%) Fit the assembly fo an approved dynamic SPAMKER € 135787
balancing machine and dynamically balance -

cat a speed of 1LADO 1r.p.m. " o e
; Mote ... ) ’ .
The balance maest be withon the Lot of 0-05 oz, P
i, Should this not be altained, the appropriate :
holt head or Teads may be deilled as (Nustrated
in fig. 1 to ebtain the correct figure, o

(4) Remove the assembly from the balaneing : - i
machine, : !

Assembling the idler gears

A~ 5. To assemble the idler gears to the end plate,

proceed as follows @

(1) Place the end plate on a suitable support to FIXTURE CX.135294
he made loeally.

(2) Ensure that the planet gear hall bearings are Mg & Tphteping idier gear guts
perfeetly elean and in good condition, then ) 3
place the bearings into  their respective (7) Tighten the three nuls  uwsing  spanner
housings, ' CX.135289 as illustrated in g, 2.

(3) 17t the bearing washers and eirelips. (8) Lock the nuts by punching the cup-washers
Hote . . . into two dinmetricallv opposite slots in the )
Should 1l be necessary o fit « new end plate, MRS
the three donels st be fitted so that they Mete . . .
protiude from Ui face of the end plate within 1 a new hearing paned Os reqicfred @ e doieed

- ﬂh: !.Him’,\' af 0130 fu. maximon {0 0-125 iy, minsl e fitted wsing fivtire CNOSHEE as illas-
HLLHIRTHIN, ' trated tn fieo 30 Tn addition and  hefure

() Press in the three idler gears so that {he assembling the raller bearings, tree neic seicived
threaded portion of the gear shaflt is fitteld inserts st be fitted Ao take the vefurn mech-
from the \‘il'(‘li]l sicle of the hall |1t'.|1‘illl:. @it 'w'{-'“-”,"-'l'q' Fhese fuserts must be a r"‘r'l“‘
B M _ ’ fit o the bearing paiiel aond Yre ope vad of thy

10 170 a0 e EHr Pypme b wa-lier 1o vy Chiserd it he b Lot ”‘“”-‘:’ ne hedens the
ovar Tt aned then the speenad s, adiuzent suriaer,

: RESTRICTED :
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Fig. 3. Fixture for fitting dowel into bearing panel

(9)

—~ (10)

(11)

(12)
(13)
i (14)

(15)

Support  the bearing panel in  fixture

CXN.1534186--1.

Fnsure that the roller hearings are clean,
then press the bearings into their housings
using sleeve CNC135456-2,

Fit the three bearing washers and circlips
in the respective positions from which they
were removed.

Assemble the end plate with its gears to the
bearing panel and gently tap together.

Fit the six holts {approx. 2} in. long) tah-
washers and nuts, tighten the nuts.

Cheek that the gears rotate frecly in their
bearings, and if satisfactory, lock the nuts.

If hinding is appm':-nt,.lrm:uc- the cause and
rectify before proceeding further.

Checking end float of rotor shaft
rear sliding bearing

6.
(2)
(3)

(1) DPress the

rollers
into  the cage. The
rollers are a “snap-in”’
fit throngh the outside
of the cage.

Fit the cage with

its rollers to the onter —

race, then the retaining
washer and civelip.

Tsing fixture CNL153068

( fie. 4) check that the
end floal on the rollers
is within the limits of
0-002  in. maximum
and O-001 i, minimum,
Ensnre that the eirelip
is nppermost. ;
Hote . ..

If the end float 15 oitt-
side the Hands, select an
appropriate  thickness
of retaining washer
”?’:f!"" JU?H:’I.’UH.’ ;,"-.- r'.n'J":’rf
eind Ila"r"”.-h'. Fir. 4.

i

-~

FIXTURE
CX 1508

% RESTRICTED
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(4)

AP.118ID, Yol. 6, Part 4, Sect. 3, Chap. 4 (AL 4)

On completion of the test, digmantle the
bearing assembly and keep the components
together until final assembly.

Assembly of rotor shalt to bearing panel

i

(1) Fit the three long "D’ hend bolts for the
hearing  pancl through  the holes in the
alnminium rotor shaft seal, then place the
spal over the rotor shalt and into it= norinil
position,

Assemble the packing washer on to the three
bolts and slide into the recess in the haft seal.
Place the roller bearing eage in position over
{he rotor shaft track then carefily tap tie
rollers into the cage using a small copper Jrift.
it the outer race, retaining washer anil
cirelip.

Hote . . .

If the rear sliding bearing  slecve has been
disturbed, press it into posifivn sn that the
oil hole corresponds with the oil hole i the
bearing panel.

Hote . ..

Showuld it by necessary to fit a e bearing
sleeve, it should he selected so as ia he a light
press fit in the hearing panel.

Assemble the exhaust deflector in position
over Lhe rotor shaft agsembly so that the rear
sliding hearing enters the sleeve aned the three
1 head bolts pass through the Toles i tin
hearing panel.

Fit the rotor shaft front roller hearing to
the end plate.

Assemble tab-washers to the three ‘1" head

bolts, then fit and tighten the L, IR,
nuts and finally Jock.
{ - fﬁ
[ |
s ! I
5 |
= ‘\'.}
; ¥

i s

Fivture for checking cndflogt nn rear stiding bearing

(A.l. 4, Oct. §5)
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_FIMTURE
C¥.115287

Fig. 5. Fitting the rotor shaft nut securing the thrust
plate and bearing (rotor removed)

Assembling the rotor return mechanism

8. (1) Fit a phosphor-bronze seating ring on to
each side of the rotor-return ball bearing, then
place the assembly in the thrust plate
positioning the seating rings in the two slots
in the thrust plate.

(2) Turn the assembly throngh 90 deg. then check
that the assembly moves freely in the thrust
plate seating.

(3)  Obtain the correct thickness adjusting washer

(sce para. 9) and Gt it to the end of the rotor

shaft.
Mote . ..
Adjusting washers are supplicd in a range nf
thicknesses in order to oltain the correct axial

clearance of the rotor fa the gas noszies.

(4) it the bearing panel assembly to the support
stand CNLI35287 (fig. 5) s that the idler
gears are locked.

(3) Fit the three spring gnide sleeves, the three
springs, outer sleeves and dowelled guides.
The outer sleeves must move quite freely
over their whole travel,

(6)  Place dhe correct thickness of spherical washer
into the dished part of each of the three outer
slecves.

(7) Press the thrust plate on to the rotor shaft
using sleeve CNLI36156 20

(8) Tit the packing-washer, cupped-washer and
bearing nut.  Tighten the nut using ring
spanner DDAV-208 (fia. 5) but do not lock
the nul until the rotor axial clearance has
been checked and found correct.

9) Fit a stop plate on top of each of the three
lugs of the thrust plate, then insert the three
long bolts complete with their tah-washers
through their respective holes in the thrust
plate.  Tighten the bolts, but do not lock
them until the rotor travel and the rotor
return mechanism spring loading has been
checked as detailed in,para. 9.

Mote . . .

The stop plates are supplied in a range of
thicknesses {o obiain the corvect rotar travel
also the spherical waskers in order to adjust
the rotor return mechanism on spring loaeding.

Measurement and adjustment of rotar travel

9. Belore proceeding with the following adjust-

ment it is advisable to remove the rotor return

springs.

(1) Fit the bearing panel to the support stand
CN.135287 so that the rotor hangs vertically
down. '

Notor shown in'‘full-aas position.
Fig. 6. Fleasircment of rotor travel (TRS 720, Ml 1)
: RESTRICTED



o -CHECKING
WEIGHTS
C 34350

e
T

STAND:

CH132250-1

Fig. 7. Checking fixture for rotor mechanism spring loading

(2)

(3)

(9)

Measnre the distance from the rear face of the
exhaust casing to the nozzle lace of the et
casing as shown in fiz. 6 with both casings
mated together and call this dimension " 3.

Mensure the thickness of the fairing support
ring flange and call this dimension © C."

Add dimensions "B and O and eall it

dimension " G."

Measure the distance from the bearing panel
clamping face on the support stand to the
under face of the rotor adjacent to the blades
and call this dimension ™ 15" -

Measure the depth of the spigot in the gear
casing which fakes the fairing support ring
and call this dimension ™ 10"

“oand T and call it

Add dimensions 1

dimiension " 1LY

Subiract dintension 17 from  dimension
CGT s the resulting dimension being the
axial clearance of the rotor 2o the inlet casing
nozzle face when the rotor is in the ™ full gas ™
position.

Thie elearanee must be within the limits of
0-020 in. maximum and 0-010 in. minimum
amd iy be olitained by the selection of
suitableadiatinge washersand packing wisl <

when reonired,

e
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' (10) To measure the rotor travel, Tift the vator
and cheek the travel by direet measarement,
Any figure within the limits of 0-370 in,
maximum and 0-320 in, minimum is aecep-
table,  The actual setting  on  indivicdoal
starters will vary according to the * no-load ™
speeds obtained during the acceplanee tests,
To adjust the rvotor travel, stop plates of
varying thickness should be fitted from the
range provided. - -

(11)

Measurement and adjustment of rotor mechanism spring
loading
10. Tl the assembly to cheeking ixtore CN, 139350
as illustrated in fig. 7. The total load which ean
be applied o the end of the rotor shaft withoul
producing  movement from  the " ont-of-gas ™
position should be within 28-0 Ih. maximum anel
29.0 1h, minimum.  The rotor shonld complete i«
travel with an applicd load of 75-0 Th. mininwim.
The foregoing checks shonld be repeaied aiter
depressing the rotor to its full travel position
several times and any chiange in the resnlts ohtiined
will indicate excessive [riction in the assembly.
Particular care must he taken to obtain free move-
ment throughout the full travel. The neeessary
adjustments can be made by fitting o different
thickness of spherieal washers from the range
provided.

Assembling driving shaft, spherical beaving and acmlus gear
to gear casing

1L I a new gear casing is required proceed as

follows :—-

(1) Serew in the cight studs so that the hengest
length of thread is screwed into the casing
and the remainder of the stud protrodes
- 550 1.

(2)  Press a new ventiluting dise into the casing
and it a new dowel which must he driven in
as lar as possible.

(3) Press the oil seal into the bearing housing

using plug CXL135290 ( fig. 8),

o =y

SOFFERREIS * NSRSy =

Vo _ L OPLUG

CX.135080

Fig. & Pressing the ofl seal into the bearing braaeesiang:
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(1) Assemble the phosphor-bronze scating ring
to the spherical badl raee, then fit the ball
race assemblv info the seating ring slots and
turn the race through 90 deg.

(3)  Defore pressing this ball race assembly on to
the driving shalt, place the bearing housing
locking-plate and adjnsting washer over the
driving shaflt, ensuring that the locking-plate
is correctly positioned,

() Using sleeve CXL136156-8, press the ball race
assembly on Lo the driving shaft, then fit the
locking washer and ring nut.

o

[ e st

e s —— e e P A e b

SEAMBITR
€3 145792

[ TURE
(8 38 B L o

Fig. 9. Fitting self-aligning hearing nut

(7). Position the driving shaft in the helding plate
CN.133202 ( fig. 9) then tighten the bearing
nut using spanner CNL135293 as illustrated in
fig. 9. Bend up the tab of the locking-washer.

(8) Place the bearing-
housing thrust ring in
the Tearing  housing,
ensuring that the ring
is positioned correetly.

(9) Fit the driving shaft
and ball bearing assem-
bly into the bearing
housing and press inlo
position using oil scal
gnide CNL133291 (e,
i(l) Gtted over the end
of the driving shaft (o
prevent damage to the
oil seal,

(10) Seeure the assembly in Foooh Ty
puosition with the four / o
Vine LS. bolts which L i
st be inserted from :
the inside of the gear : i
cosing  to ther with f
tilwiesher= aond nuts, !
Do not bened the Toek-

g tabs vntil they bear-
fe g il clenrmes has
Ty chieelivd,

Ak

OIL-SEAL GUID
L CX. 1365345

e i
“

OILSEAL CUIDE
CX.135271

Fig. 10. Driving shaft assembly fitted with ail-seal
guide pricr to pressing together

Adjusting bearing axial clearance

2. To adjust the bearing axial clearance mount
the Dbearing lhousing assembly on the  fixture
CX.136534 (fig. 11) and using the oil seal guide
CNL 136334 -5 as deseribed in para. T then proceed
as follows ;:—-

(1)  Cheek the height between the fixture base and
the underside of the bearing housing using
slip gauges.

(2) Compare the foregoing figure with the height
from the Jixture base to the underside of the
adjusting washer.

(3) The two ligures when compared will enable
the correct adjusting washer to be selected
to give an axial clearance of 0-002 in. mini-
mum and 0-004 in. maximum between the
Dearing outer race and the thrust ring.

() Place the annulus gear inside the gear casing
and [t the gear on to the driving shaft.

rd b ]
i :
i
i /
! f
; .
'
l. ¥
i L]
i
| : i i
[ F e .
i - ‘
!' !
. ™ - --.....“-I
i o FIXTURE

CX. 1355342

Fig, 1. Checliing firture for end-float of drive shalt hearing
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(3)  Fit the two semi-circular locating plates into
the revess of the driving shaft so that the
machined groove in the plates is facing
towards the driving shaft,

(6) Secure the plates in position with the ecight
2 B.A. screws and tab-washers and tighten
them wvsing a long tubular spanner, finally,
lock the screws,

Resambling the bearing pancl to gear casing

13. Defore fitting the bearing panel to the gear
cising, ensure that the rotor moves frecly up anel
down, also make sure that the locating dowel
is fitted to the gear casing and that the bearing
panel is correctly located, then fit the eight tab-
washers and ] in. B.S.F. nuts ; finally locking the
nuts.

Assernbling the exhaust casing and fairing ring

14. Should a new exhaust easing be fitted, first
serew in the six studs so that 0-373 in, of the
thread length is in the casing then proceed as
follows :—

(1) Fit the fairing ring and exhaust casing to the
gear casing so that the hole in the fairing is
aligned with the * milled out " portion of the
exhaust casing.

() Secure the assembly in position with the seven
short 1 in, B.S.E. Dolts tab-washers and nuts.
1Yo not lock the nuts at this stage.

Hote ...
The remaining two holes are provided for longer
bolts wwhich also sccure the firing lead sockel
bracket.

ASSEISDLING THE PRECCH-CHD

Essembling breech base and pressure cantrol valve

15. Shonld a new breech base be required, fit a
new breeeh base stud, This stud must be inserted
with the long thread end in the breech base so
that its maximum length protruding from the
adjacent surface does not exceed 1-375 in. *

16. Defore commencing to assemble the pressure
control unit, check that the bore of the valve
casing in which the valve is housed has been
reamed to 0-625 in. minimum to 0-626 in, maxi-
mum diameter, I the valve has been lapped in its
Ireceh base housing, ensure that the valve and
honsing are perfectly clean and free of lapping
compound.

17. Fit the valve into the valve casing then
assemble the unit to the breech base so that the
seating face of the valve meets the seating face
of the breech base. Fit the adjusting washer
which slould ke chosen from the range availahle
i arder to obitain the correct pelieving pressore

then presced as (] | FRRE
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(1) Fit the thrust peg, spring seating, inner and
outer springs and the spring housing.

(2)  Assemble the valve spring contrictor tol
CX.135288 (fie. 12) throngh the spring
housing and screw in to compress the springs.

| i
CONTRACTOR 1T0O0L
CX.135288

Fig. 12. Contractor tool for assembling
the cantrol valve

(3) Tor breech base marked No. 1 secure the
spring housing to the breech basge with the
three D head bolts, then fit the tab-washers
and nuts and lock the latter.

(4)  For brecech bases marked 2 and 3, seenre each
spring housing to its breech base with two
D head bolts and one shenldered bolt, the
latter being pozitioned in the hole nearest
to the transfer tube seating, 179t tab-wazhers
and nuts and lock the nuts.

(3) Remove the valve spring contractor teol and
then test each  assembly  using  lixture
CX.153322 ( frg. 13) as follows,

(i) Fach valve must withstand a piessure
of 1,000 1. per sq. in, for a minimum
period of ane minute without showing
any signs of leakege,

(i) Each valve must he adjnsted to open at
a pressure within the Inits of 1:205-1b.
per sq. in._minimnm and ‘f}ii'ft_j_lh_ per
sq]. in. maximum,

Warning . . . ¢

I the cvent of a valve having to be dismantlcd
Sor adjustment, the eontractor tool CN 135988
must alicavs he wsed before attempting to remore
the spring housing, as the sprivgs are heavily
loaded -and failure to observe {his precantion
may resudl in injury lo personnel,

Assembly of brecch barrels

1. To assemble the breech barrels proceed as

follows 1—-

(1) Assemble the locking rings and barrel retaining
rings over the breeeh end of the barrel aned

in that order.

i'_’ll- I e firing e soelat commer tion bas Tuep
temoved assemble, s follow -
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(3)
(6)

Joits, I:
s i
B i
WL
; [
K | f
FIXTURE===—"T" %l
CX.153322 P
R
o
| 4
MAIN = i
TWEIGHT 1:
1
{
.f‘.'l
/

et

_ADDITICNAL
pomeamee, 7 WEIGHTS
o g,

Fig. 13. Fixture for checking setting of control valve

Using the 4 LA, serew as a guide, fit the
insulating channel to the serew and fii the
other components in the following order.

(1) The insulating bush.

(i) The contact assembly ; such that the
contaect is opposite the opening in the
contact spring support and faces towards
the serew head.

(iif) The contact spring backing spring.  This
spring must fit the contonr of the contact
spring assembly,

(iv) The insulating washer and contact spring
clamping pad ; the recess in the clamping
pad is located on the insulating bush.

Remove the 4 AL serew and fit it complete

with its tab-washer to the barrel housing,

positioning the assembled components on the
serew so that the conlact is opposite the
adapter, ;

Tighten the 4 DAL serews  with  spanner

O113.203 then lock with the tab-washer.

IFit the split housings to the barrels so that the

split housing assemblies marked CNGI363GT/1

care fitted to their original arrels and the split

housing  assembly marked  CNCLBG3G2/1 s

litted to the other harrel,

FFit a new rubber sealing ving 1o eaeh housing,

Secitre el paie ol plit hionsinee in pesitinn

awith v DY ek Bl talv e doas el s,

Pichiten thee nels sl Lol thean,

Hote . . .
When these nnts are tight the split housings
can jiest be moved arownd the barrel.

(9)  Position the breech base om the holding plate
CX.135295 ( fig. 14).

(10) Tt a copper joint washer in the hreech hase
and screw in the appropriate barrel | tichten
the barrel vsing ring spanner CX, 139349 as
illustrated in fig. 14

(11) Fit the barrel locking-ring intn the slots of
the breech hase and spring the retaining ring
mto position,

- e -
i
3 FLATE
CN 130293
wl o
\‘n

Fig, 4. Tighi~ning cthe breech karrel

£}
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Essembling the hreech units and inlet casing

19. I a new casing is to be fitted proceed as

follows -~

(1) Fit the 2 B\ studs with the long thread
in the easing =0 that they stand proud of the
adjacent surface by 0-300 in.

(2) Serew in the long threud portion of the three
& i ST stads so that when inserted they
stand proud of the adjacent surface by
0-930 in.

(3) Vil the twelve nozzle split sealing rings.
There are two per nozzle and must be posi-
tioned so that the slots in the rings are
opposite to cach other.

(4) Fit the six retaining washers and circlips
to the inlet casing and roughly position the
six nozzle units.

(3) Fit the liners, care being taken to position
the liners marked A7 in the ™ A 7 marked
part of the breeeh base and the liners marked
3" in the 137 marked part of the breeeh
hase.

(6} Fit the correct liner support picee and seenre
in position with a hreeeh Tase plig and tab-
washer ; do nol tighten the ply at this stage.

Fitting inlet easing te breech and barvel units

20. The sequence for fitting the inlet casing to

the breech and barrel nnits is as follows -

(1) Place the assembly block CXL153274 on the
Denehy <o thed the Dioss sorked with the fie 3
is towards the front of the bench and the
zevo mark is on the left side.

(2) On the boss marked 3, place the burrel of
Non 3 Tneeeh and harrel nnit,

(3)  Also place No. 1 and 2 breeeh barrel units
on No. 1 and 2 hoszses respectively.

(4)  When assembled correetly, the view from the
breech end of the assembly should be as
shown in fig. 15,

Mote . ..

Care wmnst be taken o ensure that the split
housing assemblics fit together tn the correct
sequence.

BREECH No2 ~ome
BACECH Me3—— N
- FiRING LEAD
i ASSEMPY
Fip. 15, Hunhering of Lrecches for assormbily purposes
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i :
TQOL - . IL )
CHKI83-3 Rt 1t
Pos
f
j ,! .
.
oot
i
i
CRIOCK
CH ST

Fig. 16. Peening tosl and block for ireech-cap

(3) Vit a new nickel corrugated joint wither Lo
carh of e six breeel bise Tees, 10 i Be
noted that these washers can only be posi-
tioned one wav.

(6) 19t the inlet casing complete with the nowzles
to the three breech wnits =0 that e 2 1A
stud on the inlet casing is fcing towards the
zero mark on the assembly block.

(7)) Towzach nozzle elbow, it two | in. B3 set-
serews together with the common locking plare.

(8 Through the breech base and the nozzle
elbow, fit o "1 head balf alseoo faee o Tl
bolt. The former bolt being vearer to the
starter centre line in each case.

(9)  Fit the common locking plate and muts,

(10) Before tightening the nuts and sct-scrows,
fit the six 4 i tab-washers and nuts to the
studs, three of which project through the
centre recess in the inlet casing,

(11)  Tighten all the nuts wd et serews and lock
by bending up the locking tabs. It s
important that these nuts and set-serews are
tightened evenly to ensure a pas-tight joint.

(12) Finally tighten the hroeeh base plngs and Inek
with the tab-washers,

Assembling the bireech-caps

2. To assemble the breech-caps  proceed  as

follows - - '

(1) Anncal the alumininm inserts for two hours
at 200 deg. C. this procedure will prevent
the possibility of them cracking when the
insulation bush is insertel.

(@) Fit the breeeheeap to the peenine hlack

CXR2T 1 aned press gl 0ot

stlation by ek oo=ajrall g
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(10)

-
.

Using tool CX.IR3111-3 peen the insert over
the bush ( fig. 16).

Fit the insulated slip-ring and commertion strip
assembly to the open end &0 the breech-cap.

Position the guard and the insulation strip
where the eannection strip passes through the
clot in the hreech-cap.

Fit the channel shaped portion of the insula-
tion in the hreech cap slot which is situnted
at the bush and insert end of the Lireech-cap.

¥it the headed bush through the connection
Lok on the end of the connection strip
assembly and secure it in position with the
5 13.A. screw, locking washer and plain washer.

Place the firing pin bush in position and then
insert the firing pin through the bush and
into the breech-cap.

Secure the firing pin connection strip to the
connection block with the 7 13.A. serew and
plain washer.

Cheek that the firing pin connection strip is
clear of the raised centre boss.

dl’""ﬁ

L

(1)

(12)

(13)

(14)
(1)

Lock the connection sfrip by a spot of
approved soft solder on the side of the 7 BAL
screw head.

Using the barrel shroud as a stand, place
the breech-cover with the handle downwind
through the smaller hole in the shroud.

Fit the plinger, checking for freacdom o
movement.

Fit the two operating buttons.

Place the shorter pair of levers in the slots
which are aligned with the buttons.

Seeure cach lever in position with a fulerum
pin.

Fit the second pair of levers and insert their
fulerum pins, then check that all fur Jevers
move [reely.

Assemble the following items in to the hore
of the plunger. First the large washer then
the guide. Place the small washer in the
bottom of the bore of the guide and iusert
the firing pin spring.

Position the brecch cap on the breech cover

which is supported b the shroud, then invert

all the components and remove the shrowd.

1

CSUPPORT \
CX153112-6
I'J ;
f]
1
]
. |
Sig. 1

YROLLER TOOL

CY.153112-1

Fig. 17, Swerging fixture set vp indathe
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(20 Secure the breech cover to the breech-cap

with cight 2 B.A. serews which must b
tightened and locked with tab-washers.

(21) Provision must now be made to retain the
four lever springs in position while the
shroud is fitted. Using a piece of §in. wide
feeler steel, hend it round so that it will slide
over the breech cap and trap the four lever
springs. Affer obtaining the correct diameter
of the clip braze the two ends together to
form a permanent tool.

(22} With the toal in position retaining the SPrings,
push the shroud over the breech cap and over
the-lever springs thus pushing the tool oll
the springs. Remove the tool.

(23) Tit the retaining ring to the open end of the
shroud ready for swaging the rim ol the
shroud over the ting.

(21) Chéck that all levers operate satisfactorily
and check the insulation resistance bebween
the slip ring and the cap body with a 500-volt
insulation resistance tester (Stores Ref.
5G/1621). The insulation resistance must not
be less than three megohms.,

(25) Serew the breech-cap on to the appropriate
part of the fixture CX.153112 { fig. 17), then
place the fixture in a lathe. The assembly
must then be rotated at approximately 200
r.p.m. the shroud heing firmdy held to the
breech-cap by the outer portion of the fixture
whiel i mminted on a rotating centre in the
tail-stock. The roller tool CNLIS3112-1 which
i« msnnted fu the toad poct iz then applicd Lo
the rim of the shroud. This tool is designed
<o thal with careful manipnlation of the lathe
feeds, a longitudinal as well as a radiol
pressure can he applied, thus allowing the
shroud to be clenched tightly to the cap
without buckling, The rotation of the Jathe
dould be reversed  daring this operation
othierwise the resistance resulting from the
swaging tool may tighten the hreceh-cap on
the threads of the fixture, resulting in diffi-
culty in removing the finished  breech-cap
from {he fixture. When a new shrowd or
other component has been fitted to the hreech-
cap assembly the insulation resistance between
the slip ring and cap hody must be checked
using a 300-volt insulation resistance tester.
The insulation resistance must not be less
than three megohms.

FIMAL ASSELSELY OF THE STARTER

22. The final assembly of the starter is lo be

completed as follows @ -

(1) TFit the three transfer tube assemblies into
the breeeh-cne it and the exhaust easing
aseembly o this unit.

(2) Secure the two units togethyr with the three
Pin. BSLU and the three jhin, 13,50, bolts
and {nh-washers,

cdr Pewrethh e 2 1AL st o thee inlet ensing
i g frocto by i Boe witle the ope ning in

o
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the fairing ring, then check that the triamsfer
tubies are free to rofate. Tighten the nuts,
but do not lock at this stage.

(4) Fit the firing lead assembly by passing the
three connector plugs, one at o time through
the hole in the fairing ring and position the
socket end of the harness to the two remaining
holes.

(5) Sccure the firing lead support bracket with
the two long “1)° head Dbolts, fit the tab-
washers and fit and tighten the nuts,

(6) Fit the three connector plugs to their respee-
tive sockets and then fit the lead clips, the
conduit clip and the earth lead tag, under
one of the lead clips. Fit the tabh-washers
and nuts to sccure these components.

(7) Fit a breech cap to cach harrel.

23. Should any of the starter supporting set-
screws have been removed, due to damage, new
screws mav Dbe fitted by clamping them with
fixture CN.133326 as illustrated in g, 18, These
screws are assembled with plain and  locking
washers and sccured in position in the starter
flange with a spring ring.

f:'| e )
X 135597

Fig. 18. Fitting starter set-scrows

Note . . .

Fxternal locking tabs must no! he bt wh ev focking
wire fitted wntil the starter hes heen ussemhled sul-
sequent to stripping after acceptunce fests.

RCCEPTAMCE TESTS
General
24, The completed starter should e mounted
on the test rig and primed with 20058 of
engine Tubricant (ON-83%1.  The rig should consist
of a flywheel, coupled in tandem with  a
Neenan and Fronde ™ hvdranlic dynamometer
Type DPX2. The inertia load of the flvwheel
must be 236 Ih, (L2 and  the brake  sluices
are set to absorh G0 T The two lomds, inertin
and  brake, s=tmulate  the  engine  inertia aned
COMPTeSSOT charpeteristies  respeetively during
starting. A mennting Mapge fa the st
repiron s the ST et atnd gt e

(AL 4. Oct. 55)
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5

the complete ratehet drive unit and spring drive
assembly s fitted on the engine.  Recordings are
taken of the starter speed by means of a tacho-
meter generator which is driven off the test stand.
The gas pressures existing in the hireeelh during the
starting evele are recorded by means of the
Dabbie-Mclnnes type of indicator.  The spent
gases are ducted outside the test cell by exhaust
pipes.

connections

25, Make the necessary electrical

and cheek the following ;-

(1) The insulation resistance hetween the separate
firing circuits and hetween each firing eircnit
and the casing must not be less then three
megohms using a 300-volt insulation resistance
tester.

(2)  The continuity of each of the firing cirenits
and of the carth Tead must be cheeked.

. Cartridges of the current 720 erammes No. 10
type should he used and fired at the day tempera-
ture existing except where otherwise staled.

27, The interval between suceessive shots of the
test should not be less than one minute.

Acceptance test

28.  Six shots should be fired in rotation from the
thrce breeches at the rate of three cartridges each
halfl hour. The last three of these six cartridies
ire 1o be soaked at o Lemperatnre of - 43 deg. C,
for 12-21 hours immediately before fiving,

2% VFire four eartridues in five minutes, the
period 1o include reloading of the bhreech prior to
the firing of the fourth shot. "

Overspeed safety tost
30.  Fire three cartridges, one in vach breech, with
the test rig flvwheels disconnected.

3L, The maximum  test rig speed  for every
cartridge fired and the pressuredtime charaeteristics
for cartridges No. 1, 4, 3, 6, 7, 10, I1, 12, and 13
must be recorded,

32. For cartridges No. 7 to 10 inclusive, the
speed shonld not be less than 1,500 r.p.m.

33, For cartridecs No. 11, 12 and 13, the speed
should not he greater than 1,750 rpam, nor less
than 1,230 r.pom. I the lower speed condition is
not met, the tests should not e stopped but
adjustment should be macde as in para. 32,35,

34, The maximum hreech pressure observed for
l’ili'lrill_:,‘y:ﬁ_‘_.\'n. 4.5 and 8 should e within the
limits 45155 Ih, per sq. in. minimum and 1,230 1h.
per s in. maximum, as a cheek on the operation
of the pressure control valves,
Al

35. MR AT TRY |
i, thee oriein) [

clielnd

I the presagee stipwlated in [reri,
el Trs e Lie e e

)

BESPECTH 0K
3¢, The starter should e partially stripped for
examination and if satisfactory should be assembled
and submitted to a final test as detadled in para.
39 and 40,

37. If major parts have heen replaced after he
acceptance test as described in para. 28 to 33,
the acceptance test must be repeated and the
replacement  parts examined  hefore procecding
with the tests in para, 39 and-10. g

38, Any adjustments requited to meet the eon-
ditions of para. ‘153 should he made at this point.
5

Final test

39, If adjustment was carried out al para, 38
stage the overspeed test (para. 30) should D
repeated and the conditions of para. 33 satisfied
before procecding as described in para. 0.

40.  The test rig should then be loaded as deseriled
in para. 24 and one cartridge fired from cach
breech in rotation. The rig speed should not be
less than 1,300 r.p.m. on each of these shots,

Note...

In the event of a speed of less than 1,500 v.pom,
occurring during one of the three final test shots.
provided that previons cotidies in
prodicced a speed in exeess of 1300 r.pow., it is
pernissible o fire one additional cartridge thyongh
this breeeh. I the resultant speed i i excess of
LAOO r.poan., the starter sy e led,

Hirw fpeoeh

4l. Where major parfs, as listed helow, have not
been renewed, welaxiation of the acceptance tests
is permissible and the number of shots ta elenr o
starter reconditioned to this standard is redueed
to nine ; and comprises three normal shots, e
hot shots and three no-loid shots, as {ollows -

(1) Six shots to be fired as detailed in para. 28,
(2)

(3)  The four shots as detailed in para. 29 are not
required.

Three shots Lo be fired as detailed in para. 30,

-

() The dismantling of the starter as detailed
in para. 36, 37 and 38 and the final test ol
three shots aller reassenhly, are not required.

LIST OF MAIOR COMPOHENTS

CXN. 1367497
CXN.122008

AL 12093y

X 19095
CNL122966 el
CN.132180
CN1360R2 ar
CNL132058

Gear casing

Bearing pancl
End-plate ..
Retor shalt hearings

Rotor . .

CXL RS

Ioxhimst easine

Tdler g Brearine s
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X.123235

Idler gear (135
X 1a09g9

Annulus gear

Dhiving shalt e N 12237
Driving shaflt gpherical ball

race A i s CX. 122279
Tnlet casing CX.122313
Rotor shaft £ 182290

42. Upon satisfactory completion of the fest,
remove the starter from the test rig, and lock all
parts by bending up the locking tabs or by the
use of 20 SOW.G. stainless steel locking wire
DT80, Touch up the starter where necessary
with an approved black air drying paint. The

a

AP1637 5501806955 11755 1.000 D&Co(5)LLY, SIS
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nameplate, modification plate and the Liends of
serews which secure these shonld he given two conts
of approved transparent lwequer. Cheek that the
breceh Dase pressure tapping holes have been
sealed with a serew and tab washer and have
been correctly locked.

DESPATCU

43. To protect the stwrter sphne drive, it the
profection sleeve CXUI26754. To prevent moisture
and foreign matter entering the starter, {itan outlet
cover N 132429 aver cach of the three stub pipes.
Fit a protecting 1ing CN.THZ480 to the spigot and
secure in position with two § in. B.SI. black
finish hexagon nuts.

(AL 4, Oct. 55)
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SCHEDULE | TURBC-STARTER TYPE TBS.720
. Pef. No. Permissible Permissible
v _on | Part and Description Dimersion ‘Worn Clearance Worn Remarks -
Diagram aw Dimension Maw Claarance
n (2) (3) (4) (5) (€) )
1 ROTOR SHAFT IN Roller track—width 0-251 0-252 =
TRONT SLIDING 0-252 0-0008 0-0022*
BI':'.:'-\ R ING—ROLLERS 0-0022
D% SHavT Roller—width < 0-2108 0-2498
) 0-2502
ROLLERS IN OUTER End float — — 0-001 0-002 End float is adjustable
RACE 0-002
2 ROTOR SHATFT AND Total axial clearance - - 0-0018 0-0042% .
OUTER RACE 0-0042
3 FRONT SLIDING Bearing slecve— 217500 2+17525
DEARING— internal dia. B.17595 .001 0-002*
DIAMETRAL R g S
CLEARANCE Outer race— 217325 | 2-17325 ,
external dia. 9. 17400
i .
4 | ROLLER BEARING—  Outer race— 1-8850 1-8855+ = = *No wear permitted outside
! TOTAL DIAMETRAL roller track 18855 drawing tolerances
CLEARANCE iniernal dia, i
o 1
’ Rotor shaft— - 3840 1-3840% | oo as i_
roller track dia. 13845 a |
Roller—dia. 0-2409 | 0-2199¢ = = ‘
! 0-2501 | ‘.
| Total diamefral ~ ]| -— 0-0003 0-0017* l
'} t i
| l
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SCHEDULE 1—Continved TURSG.-STARTER TYPE TBS.720
Ref. Ne, I w8 ! F , Permissihle ] Permissible
Di:"ram i FRRE Drenlene Drl‘;‘ﬂ::lel‘ i Dlm;\rlr:un CIE'::_-:‘“ I Ci\:::;:“ Rt
() 'l 2) (3) i (4) | (5) | (6) 1)
| | | |
3 { IDLER GEAR— Diametral clearance | — | — 000803 0-0013*
lll ROLLER BEARING i i. Lo0-6013
& | OUTER RACE IN Bearing panel---bore 1-18080 1 1-18105 'I Tieht :
I BEARING PANEL 1-18105 L 000030 0+00045*
000045
| Outer race— 1-1806 141806 || Clear
i outside dia. 1-1811 Ji -
| | ¥
7 { IDLER GEAR— Diametral clearance -— — ‘ 0- 0004 0:0006* | *No wear permitted outside
BALL BEARING between inner and 0-0006 drawing tolerances
outer races l| b
8 | OUTER RACE IN Endplate—bore 131190 | 1-81215 | | iant
- EXNDPLATE 1-31215 i 000030 | 0-00045*
i i 0-00045 Clear
| Outer race— 3117 BBAT || e
i outside dia. 1-3122 !
9 : REAR SLIDING Assembled bearing— 0-9810 0-9815 ||
BEARING— dia, under rollers 0-9315 0-00030 0-00105* | Bearing cannot be dis-
; ]?I;—'\ETY‘ZTI\’;‘%L: &l 0-00105 mantled
¢ CLEARANCE Rotor shaft— (- 98045 0-98045 | |
; raller trick dia. (- 08070 '.
10 | THRUST PLATE AND  Thrust plate— 1-7500 1.7505 | |
| - ROTOR SHATFT— spherieal dia. T 7505 00005 0-0015*
TOTAL DIAMETRAL Fh00015
! CLEARANCE * Sealing ring— 1-7490 | 17490 |
! spherical dia. 1-7905 | - )
( ' ( ( (
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SCHEDULE | —Continuad TURBOC-STARTER " o : TYPE TBS.720
Pl Mo, I. Permissible | ! Permissible i
.an Part and Description i Dimension WWarn | Clearance | Warn 1 Remarks
Ciagram Maw Dimension 1 Maw I Clearance |
(h { ) ' (3) . %) | (5) i (6) | Ita)
i — - e — ._l_. Aot - | ————— __..._||____. —— __..i __.-.._._.,,_!__. e e i e e
10 | THRUST PLATE etc.  Seating ring | 1s7Tas | 1-5770 )| ., ,
| —cont, heating iocating bore! 373570 | | 00003 0002 |
| ': | 00027
- Bearing— ol 1ET3 15748 | ] ;
e : outside din. | 1-574B | ' I i
| | !
! Ball bearing— I — I —- ' 0-0009 | 0-0011* |
diametral clearance | T S ;
hetween inner and | | | '|
! outer roces | E i i
| | | | |
i Total dizmetral i —_ — | 00017 | 0-0053*
! clearance when |l ; P0-0033 !
l assembled i i ! | ;
3 | H
1 i ‘ l |
11 | DRIVING SHAFT Ball bearing— i — . — | 0-0007 E 0-0009* | *No wear permitted outside
: | SPHERICAL BEARING  diametral clearance | | L0.0009 | | drawing tolerances
! between inuer and | ! ' i i
! outer rices | l { : i
. ' I | :
‘ 5 " I I
12 | DRIVING SHAIT End float i - i - L 0-002 0004 | End float adjustable by
'l I l| 0-004 1 | washer
'| : |
13 ROTOR SHALIT Travel i 0-320 | — , —_ | — ! Actual dimension deter-
‘ 0-570 | i | . mined during Acceptance
i i I \ ‘ Teat
| | !
14 SPRINGS—ROTOR Loading i = 1 = | = | — { See B.T.H. Drawing
| RETURN | ‘ | | CX.57560
| | | | |
RESTRICTED

(£ -1'v) | 8npayas '€ 1bd "9 TjoA ‘AIgl1d'Y



vah

&

I
1%
-
a

(]

-
Fek
U

SCHEDULE |—Continued TUABO-STARTER TYPE T25.723
R, NIGL 1 il Permissibie | Permissible !
an ! Pare and Descriptian | Dimension Warn Clearance ! Worn J Remarks
Diapram ! | New Dimension ! New I Clearance 4
D] 1 (2) | (3) 4 ; (5) | {6) {7 3
I‘. | | ] ' |
15 | ROTOR Dia. | 575 5709 | — 1 — ! Nottobereground
1 5709 | | i
| | ; | !
| 1 I
16 1' ROTOR, TO NOZZLE Clearance at full load | -~ I — I 0:010 1 0-010 i Actual dimension deter-
position ; ; . 0-020 | i mined during Acceptance
| I T | X
i | | . Test
\. ll | | ! '
_ i | ; i . . .
17 i NOZZLE Bore ' 0-265 i - { - ! — | Parallel portion of bore wiil
‘ . o | 0.957 [ ; ' 1 collapse
| | | |
8 i NOZZLE INSERT Bore | 0236 | — i _ = | }x‘{.-:un out. nozzle bore to
! L Ooss | | i insert size if necessary
| ‘I J! | ] 1
19 | ROTOR SHAFT— Dia. 1519 L1-519 i — ! — | Check diameter over 0-123
! GIEAR 1-524 i i | | —-0002 steel balls-or rol-
¢ 1 i | | ; i lers located in opposite or
] i ; ! | DEATeEt OpPosite gaps
20 IDLER GEAR Dia. Lo9.4008 1 2.4298 — — | [ Cheek diameter over (- 125
| | o478 | 1 L —0-0002 steel balls or rol- |
| ‘ i l ) lers located in opposite or
a1 | ANNULUS GEAR Internal diu. | 5-663 L5670 — ; — | LRCREESE ODPOSILE gaps
| Ca6700 :
i i : 1
{ 1 ' i i
' g |
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